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PREFACE. 

WE have for some time looked upon it as a kind of reproach that 
Canada has never produced a treatise on Arithmetic adequate to the 
wants of a commercial community Ruch as this country has become. 
It is not enough that the school-boy should be provided wiTh a course 
suited to his years; there must be supplied to him something higher 
as he advances in years and progress, and nears the period when he 
is to enter on real business life. 

We have felt this keenly in our experience in conducting the 
BRITISH A~IERICAN CONlIIERCIAL COLLEGES. 'Ve have hitherto 
been obliged to have recourse to United ~tates' publications, which, 
without any disparagement to their intrinsic merit, we are forced tu 

say, are not suited, in many important respects, to the wants of 
Canada. The great increase in our sphere of operations, and the 
grave responsibilities devolving on U:l thereby, have made us feel in 
duty bound to supply to our students a book such as they requin'. 
We have therefore undertaken the task of Impplying the deficiency. 
As we proceeded with the work we found it necessary to extend our 
original programme considerably, and, therefore, also the limits of the 
book, so as to make it useful, not only to our own Colleges, but to 
the community at large. 

In carrying out our plan we have endeavoured to unfold the 
theory of Arithmetic as a SCIENCE in as concise a mannct· as seemed 
consistent with clearness, and at the same time to show its applic~
tions as an ART. 'Ve have strivl'n to make the business part StJ 

copious and practical as to afford the young studcnt ample informa
tion and discipline in all the principles and usages of commercial 
intercourse. For the same reason, we have introduced some article,.; 
on Commercial Law, written by J. D. Edgar, Esq., Barrister-at-Law, 
a prominont part of our aim being to produce a work which shall be 
found useful, not only in the class-room and the learner's study, but 
also on the merchant's table and the accountant's desk. 'Ve have 
taken especial care not to enunciate any rule without explaining the 
reason, for, without a knowled~e of the principle, the operator is 3. 
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mere calculating machine that can work but a certain round, and is 
almost sure to be at fault when novel cases arise. In giving those 
explanations we have not follo~ed any predecessors, but have been 
guided entirely by our own experience in teaching. The great mass 
of the exercises likewise are entirely new, though we have not 
scrupled to make selections from some of the most approved works 
on the subject; but in doing so, we have confined ourselves to such 
questions as are to be found in almost all popular works, and which, 
therefore, are to be looked upon as the common property of science. 

We have, ati much as possible, avoided Algebraic forms and 
notation, as being unsuited to a large proportion of those for whom the 
book is intended, and to many altogether unintelligible. We have 
been encouraged to follow out this course from the reflection that 
those who understand Algebraic modes will have all the less diffi
culty in understanding the common Arithmetical ones. Even in 
the Mathematical parts, we have endeavoured to popularize the sub
ject as much as possible. 

We were compelled to follow a certain logical order in' arranging 
the subjects treated of, but the teacher and learner will often find it 
necessary to depart from that order. (See Suggestions to Teachers.) 

As we consider that rules aud definitions should always be 
expressed in the smallest possible number of words consistent with 
perspicuity and accuracy, we have taken great pains to carry out 
this principle in every case. 

'We h:.t ve appended copious exercises to each rule, especially to 
the most important, as Fractions, Proportion, Analysis, and Interest. 
Besides these, we have introduced extensive collections of mixed 
exercises throughout the body of the work, besides a large number 
at the end. The utility of such miscellaneous questions will be 
admitted by all, but the reason why they are of such importance 
seems strangely overloaked or misunderstood, even by writers on the 
subjeet. They are spoken of as mere 1'eview exercises. Their great 
value depends on something still more important. A class is work
ing questions on a certain rule, and each member of the class has 
just heard the rule enunciated, and readily applies it. So far, one 
important object is attained, viz., freedom of operation. . But some
thing more is necessary. The learner must be taught to discern 
what TIde is to be applied to the solution of each question proposed. 
The pupil, under careful teaching, may be able to understand fully 
every rule, and neVer confound anyone with any other, and yet be 
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doubtful what rule to apply to an individual case. The miscella
neous problems, therefore, are intended, not 80 much as exercises on 
the operations of the different rules, as on the mode of applying those 
rules; or, in other words, to practise the pupil in perceiving of what 
rule any proposed question is a particular case. To this we attach 
great importance, not only as regards readiness ill real business, but 
also as a mental exercise to the young student. 

vVe are far from supposing, much less asserting, that the work is 
complete, especially as the whole has been prepared in less than the 
short space of six months. We present it, however, to the public, 
in the confident expectation that it will meet, to a great extent at 
least, the nec€8sities of the times. With this view, also, we have 
given the great mass of the examples and exercises, involving money, 
in dollars and cents, with, however, a number in pounds, shillings 
and pence, sufficient for the purpose of illustration. We have fol
lowed this course because we do not see any use in perpetuating the 
cumbrous system of the old cUlTency, and wc even hope to see the 
day when the decimal system will be universally adopted in British 
America. For this reason, too, in teaching Book-keeping, we uni
formly employ the decimal notation. 

We beg, also, respectfully to call the attention of the Government 
to the desirableness of taking steps to introduce the decimal system 
in weights and measures as well as in money. Its great simplicity 
must commend it to every intelligent mind. Some difficulty would, 
no doubt, for a time attend the change, but this would soon pass 
away, especially as the country is already familiarized with the nota
tion by the use of the decimal coinage. We feel confident that a 
Parliamentary bill for this object, co-ordinate with the same move
ment now going on in Britain, would be most acceptable to the great 
majority of the people of Canada, if the matter were only taken 
up by some persons of energy and influence. 

The rule for finding the Greatest Common Measure, though not 
new, is given in a new, and, we think, a concise and ('nnvenient 
form. 

The rule for finding the Cube Root is a modification of that 
recommended by Dr. Hind, and will be found very ready and short. 

On t.he subjects of Logarithms and Mensuration, we have only 
given the general principles, and a few of the most important cases. 
To do justice to these subjects would require separate books. In 
treating of Common Fractions we have placed Multiplication and 
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Division before Addition and Subtraction, for two reasons :-FmsT. 
I n Common Fractions, 1'1 ultiplication anrl Division pre:;;ent much 
less difficulty than Addition and Subtraction; and, SECONDLY, as 
in Whole Numbers, Addition is the rulc that regulates all others; so 
in Fractions, which originate from Division, we see, in like manner, 
that all other operations result from Division, and, in connection with 
it, Multiplication. We hope this will bc accounted reason sufficient for 
following so unwonted a course. By the ordinary routine the pupil 
is, in effect, called upon to apply rules and principles that he has not 
learned. 

Several subjects, commonly treated of in works on Arithmetic, 
have been omitted, in order to leave space for more important matter 
bearing on commercial pursuits. Duodecimab, for example, have 
been omitterl, as that. mode of calculation is now virtually super
seded by the use of Decimals. 

Barter, too, has been passed by, as questions of that class can 
easily be solved by the rule of Proportion, which has been fully 
explained. 

The subject of Analysis has been gone into at considerable 
length, and we expect that the new manner in which the explanations 
and solutions are presented, and the extensive collection of exercises 
appended, will contribute to make this a valuable part of the treatise. 

We think that the view we have given of Decimal Fractions is 
the only true one, and is calculated to t;ive to the student clear 
notions of the nature of the notation, and to show the great conve
nien('e and utility of DecimaI:-. We have ignored the distinction 
sometimes made between Decimals and Dccirnal Fractions, as being 
"a distinction without a difference." Dccirnal is merely a short 
way of writing Decimal Fraction. Thus:.7 is merely a convenient 
mode of writing 1\' These differ in form only, but otherwise are as 
perfectly identical as 1 and ~. 

The eontraet.~d methods of Multiplication and Division will be 
found, after some practice, extremely useful and expeditious in 
Decimals expressed by long lines of figures. 

~\V e have, after some hesitation, introduccd an article on Log
arithl1Js, and a1:,;o Tables, as the logarithmic mode of computation 
~avc~, in many cai5(,~, an immense amount of time and labour and , 
will be found extremely useful in surveying and mechanical calcula
t.ion~, especially when angular and linear units have to be compared. 
A~ the book has expanded to much greater dimensions than we 
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anticipated, we have judged it better not to insert a table of Squares 
and Cubes, as we had intended. For the same reason, we found it 
impossible to introduce tables of Logarithmic ~in('s, Cosines, &c. 

,\Ve have entrusted a great part of the composition of the work 
to the Teacher of "Mathematics and English in our Toronto College, 
T. A. Bryce, .M.A., Glasgow University, Scotland. As our own 
time was so much occupied in teaching, we were anxious to procure 
the assistance of a gentleman who was :tt once a. sound Mathemati· 
cian, an accomplished English scholar and all aeeurate writer, and at 
the same time an experienced practical teacher, believing that all 
these qualifications were needed for the composition of such a trea
tise. These requisites we found in :\£1'. Bryce. In the explanation 
of principles and framing of rules wc think he has been peculiarly 
happy, and we take pleasure in acknowledginp: the valuable aid he 
has rendered us in the preparing of the book. 
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.. , 

WE would first refer to our remark in the Preface, that we did 
not expect the teacher to follow our logical arrangement, and even 
advised t.hat he should not. We know by experience that the same 
course does not suit all students, any more than the same medical 
treatment suits all patients. The course requires to be varied 
according to age, abilit.y and acquirements. The greatest difficulties 
generally present themselves at the earliest stages. What more 
serious difficulty, for example, has a child to encounter than the 
learning of the alphabet? Though this is, perhaps, the extreme 
case, yet others will be found to be in proportion. For beginners, 
therefore, we recommend the following course: 

Let the elementary rules be carefully explained and illustrated by 
simple examples, and the pupil shown how to work easy exercises. 
This done, let the whole be reviewed, and exercises of a more dificult 
kind be proposed. The Decimal Coinage should then be taken up. 
In explaining this part of the subject the teacher ought to notice 
carefully that the operations in this case differ in no way from those 
ralready gone through, in reference to Abstract Numbers, except in 
the preserving of the position of the mark that separates the cents 
from the dollars, usually called the decimal point. The next step 
should be the whole subject of Denominate Numbers, and, in illus
tration and application, the rule of Practice. After a thorough 
review of all the ground now gone over, Simple Proportion may 
be entered upon, using only such questions as do not i~volve Frac
tions. Then, after a course of Fractions has been gone through, 
Proportion should be reviewed, and questions which involve Frac
t.ions proposed. Aft.er this, it will generally be found desirable to 
st.udy Percentage, with all its applications, the most important of 
which is Interest. The order in which the rest of the course shall 
be taken is comparatively unimportant, as the student has now 
realized a capital on which he can draw for any purpose. 
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We would, in the strongest manner possible, impress on the 
minds of teachers and students the gl'e~lt utility of fre({uent reviews, 
and especially of constant exercise in the addition of money columns. 

We have endeavoured, as f~tr as possible, to make the exerciset; 
under each rule of progressive difficulty . We have also made it an 
object to give each exercise the semblance of a. real (Iuestion, for all 
persons, and especially the young, take greater interest in exercises 
that assume the form of reality than in such as are merely abstract; 
and, besides, this is a preparatory exercise to the application of tlw 
rules afterwards. 

In the foregoing suggestions we have had in view the case of a 
child beginning from the very elements, but the judicious teacher 
will readily modify and apply these principles according to circum
stances. We shall only briefly add the following cautions and hints: 

At every :,;tagc the greatest care should be taken that the learner 
understands the meaning of each rule, and the terms and conditions 
of each (Iuestion, before he attempts to solyc it.. 

The teacher should never attempt to explain two things at the 
same time, and he shoulrl be satisfied that the first idea is fully 
grasped and stored before he approaches the second. 

Unruffiell temper and untiring patience arc e:-:sential on the part 
of the teacher, in order that he may be able to discover the source of 
every difficulty that presents itself to the pupil's mind, an(l remove 
it by careful, and, when necessary, repeated explanation. 

The teacher should not always be talking or working on the 
black-board; he should require the pupils to speak a good deal in 
answer to 'Iuestions, and also to work much on their slate:-3. 

The pupils should never bc made to work or listen till they are 
fatigued, or till their attention flags. 

Finally, we would suggest to every teacher to keep t'onstantly 
before his mind both of the two great works he has to accomplish
First, the development of the mental powers of his pupil; and, secondly, 
imparting tn him such knowled!:!;e as he will require to use when he 
enters upon life, either as a professional man or a merchant. Some 
seem to consider these two objects incompatible, as if taking up 
time in IlJent.al training left insufficient time for the imparting of 
actual knowledge. 'Ve, however, consider this a palpable error, for 
the more the mind is cultivated, the more readily and rapidly will it 
take in any species of knowledge, and the more surely too will it retain 
what it has mastered. Mental culture is at once the foundation and 
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the means; the other is the superstructure raised on that foundation, 
and by that means; or it may be compared to a great capital judi
ciously embarked in traue, and often turned, and therefore yielding 
good profits. It frequently happens, however, from the peculiar 
circumstances of individuals and families, and even communities, that 
young men require to be hurried into business, so as to be able to 
support themselves; but even in such cases the desired object will be 
much more speedily and sccurely attained by such a course than by 
what is usually and not inappropriately called "cramming." We 
have striven to give the character here recommended to this book 

L , 

especially in the explanatory portions. 
We solicit the attention of the student, as well as the teacher, to 

these suggestions, and in particular of the self-taught student, whose 
wants also we have kept in view throughout. 

MUSGROVE & 'VRIGHT, 
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ARITI-Il\t[ETIC. 

ARTICLE I.-ARITHMETIC treats cf numbers in theory and 
practice. In relation to theory it is a science, and in relation to 
practice it is an art. 

All computations are made by fixing on a certain quantity, called 
a unit or one, and repeating that unit any required number of times. 
Various units are selected, according to the nature and extent of the 
quantity or space to be measured. For example, in measuring 
length or distance, if the extent is small, such as the length of 
a pane of glass, we select a small unit, called an inch, and repeating 
that unit any required number of times, say twelve, we say the pane 
is twelve inches long,-if a more extended space is to be measured, 
it is convenient to adopt a larger unit,-thus, if we wish to measure 
the length of a desk, we should probably select a unit called a foot, 
equal to twelve of the preceding units,-if we wish to measure the 
length of a room, we should select a still larger unit, called a yard, 
equal to three of the last,-again, if we wish to measure the length 
of a field, we should adopt a unit equal to five and a-half of the last, 
and called a perch or rod,-if we wish to note the distance between 
Toronto and Montreal, we have recourse to a still larger unit, called 
a mile, and equal to three hundred and twenty of the last,-finally, 
when astronomers are estimating the distance of any planet, say the 
earth, from the sun, they generally use a unit equal to a million 
of the last-mentioned, and they say that the earth is ninety-fi\"(' 
millions of miles from the sun, but they simply note the distance as 
ninety-five; and in the same manner they mark the distance of 
Venus as sixty-nine, meaning in both cases that each unit is a 
million of miles. A similar illustration may be applied to every 
kind of measurement. 

The symbols or characters now almost universally used to denote 
quantlty or magnitude, are the Arabic figures, or digits 1, ~, 3, 4, 5, 
6, 7, 8, 9, O. These, by various combinations, can be made to 
represent any quantity or magnitude whatsoever. The first nine are 
called significant figures, because they always denote some real 
quantity,-the last, called nought (often improperly ought), or 
cipher, or zero, simply indicates the absence of any significant figure. 
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NUMERATION. 
2.-NTJMERATION is the mode of marking and reading off any 

line of figures that has been written down, so as to ascertain its 
value readily and express that value in words. For this purpose 
every such line is diyided into sets or lots of three figures each, 
counting from right to left, and each set is called a period,-thus, 
888888888 forms three periods by marking the figures in threes from 
right to left by a character of the same form as the comma in 
composition,-thus, 888,888,888. The first period is called the 
period of units, the second the period of thousands, the third the 
period of millions, a~d so on,-billions, trillions, quadrillions, &c., &c.: 
to any required extent, which seldom exceeds millions. 

The first figure of each period denotes units* of that period, the 
second tens, and the third hundreds of that period. Thus, in the 
example given above, the first figure denotes eight units in the 
period of units, or eight ones, or, as it is usually read, simply eight i 
so, also, the fourth denotes eight units in the period of thousands i 
or eight times one thousand, or eight thousand3 i the seventh 
figure again denotes eight units in the period of millions, or 
eight times one million, or eight millions; a~ain, the second, fifth, 
and eighth figures denote tens in the period of units, thousands and 
millions, respectively; lastly, the third, sixth and ninth figures 
denote hundreds in the periods of units, thousands and millions, 
respectively. Such a line, then, as 888,888,888 is read eight hun
dred and eigety-eight millions, eight hundred and eighty-eight 
thousands, eight hundred and eighty-eight. 

Every period but the last must hwe three figures. Thus, in the 
line 43,279,865 t.he first and second periods have three digits each, 
units, tens and hundreds, but the third has only two, units and tens, 
but no hundreds, and therefore is read forty-three millions, two 
hundred and seventy-nine thousands, eight hundred and sixty-five. 

RULE FOR NUMERATION. 

Beginning at the right, count off periods of three digits each till 
not more than three are left; then read off each period from left to 

* It is somewhat awkward that the term units is used for two purposes 
viz. : as the name of the first period and t\lso as the name of the first figure o~ 
each period. Though we cannot well change what usage has so long estab
lished, yet the teacher may obviate the difficulty by varying the expression 
occasionally, if not habitually, sayine;, E. G .• units in the unity period, 01' the 
place of units in the units period. 
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right by naming as many hundreds, tens and units as each contains, 
and adding at the end of each period it:; proper name. The uame 
of the unity period is usually omitted. When a cipher occurs 
no mention is made of that place in the period, but the cipher is 
counted as a digit; thus, in the line 360,708,091 each cipher is 
counted a digit, but the reading is three hundred and sixty millions, 
seven hundred and eight thousands and ninety-one. 

EXERCISES 

Divide into perIOds and read the following lines: 

1.-586729341 :2.-9iC8;)~i::-! 3.-2178427385 
1;,-11111111111111111 
9.-1010101010101 

,1.-92879357485 5.-46387091 ~u 
7.-2822828228288 8.-10904870 

NOTATION. 
3 -:';OTATIO:-< is the mode of expressing any quantity or 1I1a;,.>'

Ilitude by tllP combin:1tion of conventional ~yl1lbols or character", 
Thus, }jy the Roman llnt:1tion, the letter 1. stauds for 01/", II. 
for fiCO, X. for tell, &c.; thus, XII. ~tands fill' un,~ ten and Ul'O 

units. By the Arabic notation, any uigit I-tallding alone, as :) in tll!~ 

lllargin, denotes simply fin~ units, but if another digit (5) be placed 
to the right of it, then the ncw ;) denotes units and the other 

G 
55 

GG5 

5 becomes tens, so that appending a second digit makes 
the first onc ten times its original value; again, if 
another digit (;-») be subjoined, it takl'~; thc place of units, 
and the;) next to it becollll'" t!~IJ:-; auu the third beCOllle,'i 

~);)G5 hundreds, so that each of thellJ has tl'll times thc yalue ill 
t.he third lin! ~ that it had ill thc second; so also, if 
another digit (:-,) he added, each of the three til the I"ft 

of it will have ten times tbe value that it had in thL' third lille, alld 

~JO on. Universally, ewry llig-it placed til the right lllake~ en'!'y 1'I1o~ 

to the left ten times its pre\'ious value. 
The use of the tenth of the Arabic charaders, the ci l,ber (\I) 

will bc made more clear lJY the rule of notation than by numeratioll. 
If I am counting my cash and find that I have 119M ten-dollar 
bills, and eight one-dollar bills, it is plain from Art. :2 tlwt il 
I write 8 aloDe this must represent the one-dollar bills, and to 
represent the ten-dollar bills along with the one-dollar bills I must 
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write 88 for the fiO'me to the left beinoa' ten times that to the right, , 0 

will stand correctly for the ten-dollar billfl, just as that to the 
riO'ht beino' in the units' place stands for the one-dollar Lills.-
b';-' , 

But if I have no one·dollar bills and wl'itc ~, this would stand 
for only one-dollar bills, and hence the Iwc(':-;:-;ity for introducing 
a non-significaut character :lnd writing 80, for though the cipher 
represents no quantity, yet by being put in the place of units it 
throws the S to lJl~ in the place of tens, and therefore the 8 now 
stanu::; fitly for the eight ten-dollar bills, and is written $80.
Again, if I find that I have two one-hundred-dollar bills, six one
dollar bills, but no ten-dollar bills, and I write only :!6, this would 
be plainly incorrect, for the 2 would stand for ten-dollar bills only, 
but by inserting a zero mark between the figures I throw the 2 into 
thQ place of hundreds, and 8~06 represents correctly that I have two 
one-hundred dollar bills, and six one-dollar biJls, but no ten-dollar 
bills. The superiority of this simple system over the cumbrous 
Roman one will be manifest from its simplicity and brevity by 
writing eighty-eight according to both systems-thus: LXXXVIII. 
and 88. 

RULE FOR NOTATION. 

Write tne slgmficant figures of the first period named in their 
proper places, filling up any places not lI.fllled with ciphers, jUl~t as if 
you were writing the unih period with nothing to follow; then, 
to indicat.e that something is to follow, place a comma to the right, 
and do the samt' for en-]'y period down to units, inclusive. For 
example, teacher says: .. 'V rite down one hundred and six millions' " , 
pupil writes lOG ana pauses; teacher adds, "ninety thousand; " 
pupil fills up thus: 10:.,tHIO, and pauses; tl'aeher concludes: "anl 
eighteen;" pupil completes 10G,090,Ol~. If the teacher should 
say sixteen millions and the pupil wl'ite 016, the cipher wouk 
be manifestly superfluous, as it has no effect 011 figures placed to th' 
right of it, but only on those placed to t.he left. 

EXERCISES. 

Write in figures and read the following quantities: 

1. Ten millions, seven thousand and eleven. 
~. Ninety billions, seven thousand and ten, 
:-). J~ightccu millions, sixty thousand and nine hundred. 
4. Forty thousand and nine hundred. 
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6. Eighty-seven millions and one. 
6. Ninety thousand, seven hundred and eight. 
7. Eleven millions, eight hundred thousand and twentv-four. 
8. Six hundred and seven thousand and ninety-seven. 
9. Eight hundred and seventy billiouc;, sixty thousand and 

eighteen. 
10. Eleven billiolll'l, eleven millions, cleven thousaull and 

eleven. 

r _. 

AXIOMS. 
4.-AxIOlIIS used in the sequel: 

1. Things that are equal to the same thing, 01' to equals, are equal. 
II. If equals be added to equab, the wholes are equal. 

Corollary.-If equals be multiplied by the same, the protlnct~ 
arc equal. 
III. If equals be taken from equals, the remainders are equal. 

Cor.-If equals be divided hy the same, the quotients are equa\. 
IY. The whole is ,.:reater than its part 

Cor.-The whole is equal to all its parts taken together. 
\T. Magnitudes which coincide, 01' occupy thc same or ('(1u:1I 

spaces, arc equal. 
N. B.-This axiolll is lllodified Ly, but still is the principle of, 

all business transactions, purchases, salcs, Larters, exe!JaII ",:L',';, .xe., 
&c., wherc the articles trallcd in arc not. equuls, lmt t''ltllculcllts. 

ADDITION. 
5.-ADDl'fION is the mode of combining two or morc numher.' 

into one. 'rhe operation depends on axiom II. The result is called 
the SUIll. Thus: $H+$9+8(j=$~;;. The sign plus C+) indi
cates addition. 

To illustrate the operation, let it be required to find the sum 

$287654 
758287 
Gl2873 
494768 
83GHlCl 

3 

of the five numbers of dollars noted in the margin. 
First, the numbers are placed so that tho"e of the 
same nmne arc in vertical eolulllns,i. e., units under 
uuits, tens under tens, &c. Next, we find that the 
sum of the units' eolulllll i.-; ("\x. IV., Cor.) ~7, i. e., 
tlVO tens alld sell/'I/. ullib. Next, \\'l~ lind t.hat tlw 
sum of the tens' euluU1n ic; :-;;-', bnt, ;IS it is the tilts' 
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27 
350 

2400 
27000 

260000 
2700000 

$2989777 

ARITHMETIC. 

columu, we write (Art. :i) 350; in the same man

ner we find the sum of the hundreds' column to 

be 2400; the sums of the others will be seen by 

inspection. Having thus obtained the sum of each 

column, each being SllIHlIll.d as if units, but placed 

in succession towards the 11ft (by Art:.;. 2 and 5), 
we lIOW take the sum of the p"lrtial I'l'.;nlt~, which 

(Axiolll n'. ('nr.) is the C;Ul1I of the whole, 

viz, : $2,9G9,77'. In practice the operation i.~ mnch abbreviated 
in the following manner :-'Whcn the units' column 

$287654 
758287 
61287:~ 
494768 
83619;) 

$2989777 

has bcen addcd, and \r,~ find the :;U1n to be 27, 
i. c., 7 U1Jit~ aIH! ~ kll~. We write tlo\\,11 tIll' 7 units 

uuder tIl!' lluit:-:' colulllll, aud adll up (Art. 3) the 2 
ten,~ with the tens' culullln, and we find the sum is 
~;) t(l/'~, i. e., & tells and ::l lU/JuZl'eds, amI we place 
the & tells under the tcns' column, aud add up the 
:: llllJl(lJ'cds with thl' IlltndJ't'd,.;· l'olumn, :llId so on. 

The transferring of tIll' tl'n~, ,,])tainL'll by adding the 
units' column to the tells' column, and tlw /wJl[7rcu's ubtained by 

adding the tens' column to the ltltlldreds' coluillll, &'c., ~\:c .. is called 
carrying. In all f'uch operations thc learner :.:hould carefully bear in 
mind the principle explained in _\1't. :1., that e\"l~ry figure to the left 
is ten times the value that it would have if one plaC() furt.her to the 
right. * 

EXERCISES. 

Find the sums of the following quantities: 
(1) (~) (3) 

895763 99876 
49176 987654231 63879 

283527 12345678~ G~387 
65984& 908760504 789 
7~84 89070506:: 137568 

31659 759086391 ~78652 
968438 (;70998767 859..J:r) 

2896392 ·1-3406G17·l:> 72109G 

-----~----~- ------------

(4) 

8971)5324 
42356798 
56708423 
23567989 
79842351) 
,j:1:J:3·1897 

:157655787 

• We wonltl strongly recommeIlll everyone who wishes to IH'come an expert 
accountant, tu avoid the common practice of drawling up a column 01 figun>s 
in the manner that may be snfficiently illnstrated by the adding of the units' 
column of the above example. Nevel' say 5 and 8 are 1:\; 13 and 3 are IG : 
16 and 7 are 23 ; 23 and 4 are 27 j but rUll up your column thus: 5, 13, 16, 23, 
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(5) (6) (7) (8) 
738 
659 
471 

78563 897 
47986 12345 (,58 
5798 67890 918273 85fi 

198':1;3 ~8765 G:;1928 789 
56479 43219 :;74859 978 
28795 876M 26:3748 G5·! 

897 3216!) 59748[, ~)9~1 

1984 78912 986S7!1 g8~ 

68195 G5439 98765 ,... ... ,..., 
j j. 

3879 98.6lJ 9876 (jGt; 
698 43288 987 lji)fj 

5879 77877 4lJ687!) 897 
17985 98989 :3·15678 978 

336981 80531~ ,1705357 12<160 

(9) (10) (11) (12) 
189 1298 
976 98 47 7M 
85 89 96 5837 
73 76 83 G.J-!)~) 

338 67 G9 7S!) 
793 281 74 G;~S 

49 592 82 54G 
75 (;78 97 98 

218 58 68 475 
365 67 75 :~94 

113 98 49 89 
279 149 76 157 
67 67 54 Ins 
76 54 78 59·1 
84 72 69 789 

1379 298 37 11+ 

5159 2744: 1044 19715 

27, for that i~ the mod~ to secure both rapidity and accuracy. The san1l' 
remark will apply equally to multiplication, anrl therefore to ('very arithnlt'-
tical operation. To enforce this advice let us add a simple example to cau-
tion the student before he approaches multiplication. In multiplying 497 by 
G, avoid the tediousness of saying G times 7 j,; 4 :!-:.! and carry 4-G times !J 

is 54, and 4 is 58-8 and C:lITY 5-6 times ·1 i" 24, anfl 5 is 29 ; but practice 
the eye, aided by the memory, to take in at a glance (j times 7 is 42, &c.-
The quick operator uses,the eye, and not the tongue. 
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There is no method of proving the correctness of any addition 
with positive certainty, but a very convenient mode of checking is to 
add each column both upwards and downwards. Another mode is, 
to add by parts and take the sum of those. This is a very secure 
method in the case of long columns, but not so ready as the former. 
If the same result is found by each method, the sum may be 
accounted correct. 

SUBTRACTION. 
6. SUBTRACTION is the converse of additIOn, I. e., it is the 

mode of finding the difference between two numbers, or, in other 
words, the cxcess of one number above another. The number 
to be subtracted is callcd the :mbtrahen<.l, and that from which 
it is to be taken the minuend, anu the result is called the re
mainder, difference or excess. The sign used for subtraction is a 
line (-) called minus, or less. Let it ~Je required to find the 
difference he tween $578643957 and $23541~j12. Having placed 

578643957 
23541271~ 

343231245 

them in vertical columns, as ill addition, it is obvious 
that 2 units taken from 7' units will leave 5 units, 
and that 1 ten taken from C} tens will leave 4 tens, 
and so on. But if it is required to find the exccsS 
of $513GH~08 above $347895319, we find that 
each figure of the subtrahend, except the last, count

ing from right to left, is greater than the corresponding one of 
the minuend, and therefore, to find the correct difference, we have 
recourse to a simple artifice, which is deduced from the principle of 

333,333 
177,777 

155,556 

the notation, and may be illustrated in the following 
manner:- Taking the question in the margin, we are first 
required to subtract 7 units from 3 units. Now, though 
the algebraic notation furnishes the means of 1l0tinO" the o 
difference directly, the ordinary arithmetical form does 
not, but still it furnishes the means of doinO' it indio o 

rectly. By Art. :~ each figure to the left is ten times the value 
of the next to its right, therefore we take one of the 3 tens and call 

it ten units, and add it to the 3 units , 

2(12)(12)(12)(12)(13) 
1 7 7 7 7 7 

1 5 5 5 5 6 

and thus we have 13 units, which lct 
us enclose in a. parenthesis or bracket, 
thus: (13), to indicate that the whole 
quantity, 13, is to occupy the units' 
place i when one of the three tens has 
heen thus transferre~ to the units' 
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place, only tICO tens remain in the place of tens, and we are now 
required to take 7 tens from 2 tens; to do this we have recourse to 
the same artifice, by calling one of the hundreds tellS, which gives 
10 tens and 2 tens, and so on to the end, the last 3 necessarily 

200000 
120000 

12000 
1~00 
1:20 

13 

33::>333 

hecoming 2. 'Ve can now subtract 7 from 13, &c., 
&c. This mode of resolution depends on the corol
lary to Axiom IV. The parts into which the whole 
is virtually resolved are shown in the margin. This 
artifice is popularly called borrowing. J n practice the 
resolution can bc effected mentally as we proceed, and 
as each figure from which we oarroH' i;-; diminished 
by unity, it is usual to count it as it :-;t:mds, and to 
compensate for this to increa:-:c the one below it by 
one, for, as in the example, 7 from 1~ is the same as 

8 from 13, and 2 from 3 is the same as 1 from~. We are now 

$513674208 
$347895319 

$165778889 

prepared to answer the proposed (luestion, as 
annexed, and we :<fly [I from 8, we cannot, and 
there are no tens to borrow from, we therefore 
take one of the hundreds and call it 10 tens, and 
one of the tens an(l call it 10 units, which with 
8 units makes 18 nnit", and we take !l from 18 
and 9 remain. ,V c have now only [I tens left, 

but we reckon them as ten, and tn compensate for the surplus ten, 
we reckon the 1 below as 2, and say 2 from 10 and 8 remain. We 
proceed thus to the end, and find the whole remainder to he 

$165778889. 

EXERCISES. RElIIAINDERS. 

I.-From 847639021 take 476584359=371054662. 
2. "1010305061" ti70685093=33[1619968. 
3. " 59638743" 18796854= 40841889. 
4. " 7813257" :37 45679= 4067578. 
5. " 111111111 " [lS657~~13=- 1 ~453818. 

In Subtraction, as in Addition, wc have no method of proof 
that arrives at positive certainty, but either of the two following 

methods may be generally relied upon. 
I.-Add the remainder and subtrahend, and if the sum is equal 

to the minuend, it is to be presumed that the work is correct. 
2.-Subtract the remainder from the minuend, and if this second 

remainder is the same as the subtrahend, the work may be accounted 

correot .. 
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. MULT IPLI C AT ION. 
7.-UULTIPLICATION may be simply defined by saying that it 

is a short method of performing addition, when all the quantities to 
be added are the same or equal. Thus: 6+6+6+6+6+6+0+6, 
means that eight sixes are to be added together, or that six is to 
be repeated as often as there arc units in eight, and we say that 
8 times () is 48, and write it thus: 8 X 6=48. So also 8+ 
8+8+8+8+8 gives 48. So that 6.8=8.6=48, and thus we 
can construct a multiplication table. The number to be repeated is 
called the multiplicand, and the one that shows how often it is to 
be repeated is called the multiplier, and the result is called the 
product, or wha,t is produced, and hence the llluitiplier and multi
plicand are also called the factors 01' makers, or producers, and the 
operat.ion lllay Ix: called finding a product when the factors are given. 
lIenee also the mode of carrying is the same in multiplication as in 
addition. 

MULTIPLICATION TABLE. 

Twice I 3 time:; 
1 I'; 2 \1 i<i 3 
2 -·1 ~ - 6 
3- () 3- 9 
4 - ::; I ,1 -- 12 
5 - 10 ;) - l;j 
6 - 12 ti - 18 
7 - 14 7 -- :H I 
8 - 16 8 -- 2,1 I 
!.l - 18 9 - ~'; 

10 - 20 I 10 - 3U 
11 - 2~ In - 33 
I:! - ~-1 12 - :16 

·1 times 5 times I· 6 times I 7 times 
1 ls·1 1 is;) 1 is G 1 is 7 
2 -::; ~ - 10 :! - I:! 2 -- 14 
3 - 12 :; - 15 :; - 1::; 3 - 21 
4 - 16 ,1 - 20 J -:!J 4 - 28 
;i - :!O ;) -:!j ;j - 30 5 - 35 
Ii - 21 6 -:;0 G - 36 6 - 42 
7 - 21) '; - 35 7 - 42 7 - 49 
::; - 32 1) - 40 8 - 4::; 8 - 56 
!) - 36 !J - 4;) 9 - 54 9 - 63 

10 - 40 10 - 50 10 - GO I 10 - 70 
11 - 44 11 - 55 11 - 66 ill - 77 
12 - 48 12 - 60 12 - 72 12 - 84 

::; timc<i 
I is 8 
~ - 16 I 

~) times 10 times 11 times 12 times 
I is 9 1 is 10 1 is 11 1 is 12 
:! -- 18 2 - 20 ~ - 22 2 - 24 

J - 2·1 3 - 27 3 - 30 3 -- 33 3 - 36 
4 - 32 ,1 - 36 4 - 40 4 - 44 4 - 48 
;) - ·10 ;-) - 45 ;} - 50 j - 55 5 - 60 
G - 48 6 - 54 6 - 60 G - 66 6 - 72 
7 - 56 '; - 63 '; - 70 7 - 77 7 - 84 
H - li4 H - 72 H - 80 8 - 88 I 8 - 96 
!) - 72 !) - 81 !) - 90 9 - 99 !.l -108 

10 - 80 10 - 90 10 -100 10 -110 " 10 --120 
Il - 88 1L - 99 11 -110 11 -121 11 -132 
12 - 96 12 -108 12 -120 12 -132 12 -144 
-~--~~----~------~---=~~~~~ 
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Regarding the following part of this table, see suggestions to 
Teachers: 

13 times 14 times 15 times 16 times 17 times 18 times 19 times 
2 is 26 2 is 28 2 is 30 2 is 32 ., 39 3 - 42 3- 45 3 -- 48 i) --

4- fl') .... 4- 56 4- 60 4 -- 64 
5- 63 5- 70 5- 75 5- 80 
6- 78 6- 84 6 -- 90 G- 96 
7- 91 7- 98 7 - 105 7 - 112 

2 is 34 2 is 36 
3- 51 3 - 54 
4- 68 4- 72 
5 -- 85 5- 90 
6 - 102 6 - 108 
7 -- 119 7 - 126 

2 is 3 
3- 57 
4- ~ , 
5- 9 

8 

6 
5 
! 
3 

6 -_. 11· 
7 - 13 

8 - 104 8 - 112 8 - 120 8 - 128 8 - 136 8 - 144 8 - 152 
!, - 117 fl - 126 9 - 135 9 -- 144 9 -- 153 9 - 162 9 - 171 

We have in the above ta.ble corrected the gross grammatical blunder so 
common of saying eight times two ARE sixteen. 

When more than two factors are given, the operation is calied 
continued multiplication, as 6 X3X2X5=180. 

When the factors consist of more figures than one, the most 
convenient mode of operation is that shown by the annexed example, 
where the multiplicand is first repeated 8 times, then 60 times, or 
which is the same thing 6 times when the first figure of thc second 
line is placed under the second figure ofthc first line, i. ('. (art. 2,) 

in the place of ten~, and then the partial products 
are added, which (Ax. IV. Cor.) gives thc full product .. 

345186 Hence we deduce the 
268 

2761488 
2070916 
690372 

92507848 

RULE FOR MULTIPUCATION. 

Place the multiplier undcr the multiplicand, units 
under units, tens under tens, &c., &c.,-commencing 
at the right, multiply each figure of the multiplicand 
by each figure of the multiplier in succession, placing 
the results in parallel lines, and units, tens, &e., in 

vertical columns, -add all the lines, and the sum of all the partial 
products will (Ax. IV. Cor.) bc the whole product required. 

As far as the learner has committed a multiplication table to me
mory, say to 12 times U, the work can be done by a. single operation. 

5 

- - - - -
- _. - - -
- - - - -

1---1-1-1 

Whcn any number i:; multiplied by itself, 
the product is called the squarc or second power 
of that number, and the product of three equal 
factors is called a cube or third power, thc pro-

5 duct of four equal factors thc fourth power, &c., 
&c. Thc terms Sqltal'C and cnbc are derived from 
supcrficial and solid measurement. The annexed 
;;quare has each of its sidc:; divided into 5 equal 

parts, und it will be found on inspection that thc wholc figure contains 
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~:-) ( ~) y r.) small squal"t'~, all \'(111:11 in :11'1':1, antI haying all their 
I h I ')1=:' :-;ilk, e<ju;ll.-lIellce because ;) X r; represents tIe woe area, -;) IS 

called the i'CJuare of ri, or thc seconll power of 5, because it i" 
the pi'oduct of the two ('(Iual factors !) and 5. ...\. cube is a solid 
body, the length, breadth and thickness of which are all e(Iual, and 
hence, if th(':-;e dimensions be each representcl] by 5, the whole solid 
will be representcll hy ;)X;:;X5=1:::5, which is thercfore called the 
cube or third power of 5. The terms square and cube arc often 
used without any reference to superficial and solid measure. For 
example, in lincal measure an expression for distance in a straight 
line is often called the f'(1uare and cube of a certain number, thus: 
~1 is called the s(1uare, and 7:?9 the cube of a, although these arc 
only used to show that the distance is not a in either case, but in 
the one a xa, and in the other aX9 .: a. In such cases the terms 
second and third power arc therefore to be preferred, and since no 
solid can 11<1\'c more than three dimensions, we haw no term corres
pondill.,," til i'(luare allll cubc for the product of four or more equal 
r,lcillr:-:, ml(l1.herefore we arc obliged to usc the words fourth power, 
fifth pOivcr, &c., ,\:l". 

('ONTRAC'TIONS AND PROOF. 

,],1.1"1\; ar' • ,laU) ('a:,0S in whieh mUltiplication may be performed 
i)y contracted liletllOtl~, but the utility of thes(', for the purposes of 
accuracy, is, at lca:'t, doubtful. The most ~('eure method in the 
great majority of' cases, is to follow the p:eneral rule. .:'IIultiplication 
by 10, 100, ,\c., is cfTI'dnl at once by adding a cipher for ten, two 
for 100, ,\:c, , ,\:l'. The following i::;, next to the abovc] the most safe 
and useful contraction that can be adopted. It i:.; cxhibited in the 
subjoined examples, but purposely without explanation, as an cxer
(.j!'!' for the lC'arner's reflection: 
(!IWIXAlty )[ I:Tlll)/), Cll~TRACTI>D METHOD. nRDI~ARY METHOD. COXTRACn:D lIETHOIl. 

35697 X 17 356!l7X17 35697X71 35697X71 
17 249879 71 24!)879 

249879 606849 35697 2534487 
35697 249879 

60684tl 2534487 
The only practieally useful proof of the correctness of the prn. 

duct, is the one subjoined, but even it, though it seldom faib, de'l':; 

not secure positive certainty: 
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Add together all the figures of each facto!' :-;epal'ately, rej('C'\ ing !) 

from all sums that contain it, and multiply t he remainders together, 
rejecting every fI from the result,--add the figures of the product 
in the same manner, and if the two remainders arc equal, the work 
may be accounted as correct, but if they are 11Iit equal, the work 
must be wrong. The reason of this proof depends on the property 
of the number fI, that if any number be divided by 0, the remainder 
will be the same as if the :-;1II11 of its digits were divided by 0.
Thus: 7 422153-;.-fl=824G83 + li, and the sum of the digits is 2-t, 
and 24-;.-0=2+6, i. c. fI is contained in 24 twice with a remainder 
6. Every 9 is rejected bcc:lUs(' 0 is contained in itself once evenly, 
and therefore cannot affect the rcmainder. Let it now be r('f{uired 
to multiply 122 by 24. ~ow, U2=-flX13+5, and 24~-cfl><2-r-(;, 

and if we multiply tn,~cther the two factors thus resolved, we get 
fI >: 13 X 9 X 2+!) X 2 X 5-[ ~I ~<13 X 6+6 X 5, and since!) is a factor 
of all but the last, the last only will give a remainder when diyided 
by !l, and therefore the whole product will ::.ci\'C' the same remainder 
when divided by!), as 6 X 5-;.-!1, which ~i\'('s the rcmiainder 3, for 
B X 5=30 and 30-;.-9 f!iv('s:3 with a remainder 3. To t('st this by 
trial, we find 122-;.-9=1~3 with a remainder 5, ana 24-:-0---=-2 with 
a remainder 6, and the product. of thes(' remainders is 6X;)=30, 
and 30-;.-!)=3 with 11 remainder 3. Again, 122X24=2028,· and 
2028-;.-9=325 with a remainder 3, as in the case of the factors. 

EXERCISES. 

1. 7806 X G=30480. 
2. 581067>< 8=465573G. 
3. 038746 X ·1=37!J4084. 
4. 1 !)3784 X 7 =c:: 1356488, 
5. 391876xO=3526884. 
G. 987456X6=5924736. 
7. 4fJ6783 >, 52=25832716. 

8. 710864 X 43=30954152. 
9. 375fl67X G4=24061888. 

10. 27859)< 20=807011. 
11. 67~1854 X 83=56427882. 
12. 750084 X 187=142060908. 
13. 5372 X 1634=8777848 

14. Find the second power of 38!)? Ans. 151321. 
l5. Find the third power of 538? Ans. 155720872. 
16. Find the fourth power of 144? Aus. 429981696. 
17. Find the cube of OO? ~\.n:-,. 070209. 
18. 5706 seamen have to be paid 160 dollars each; what is the 

amount of the treasury order for that purpose? Ans. $979:524. 
10. A block of buildings is 87 feet long; 38 feet deep, and 2a 

feet high; how many cubic yards does it contain? Ans. 3550 ~ 

cubic yards: 
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20. If ~9 oil wells yield 19 galloDj,I an hour each; how much 
will they all yield in a year? .. \ns. 201115 gals. 

21. H the rate on each of 1597 houses be $19; what is the 
whole assessment 'I .\.ns. $3U343. 

22. If 1297 pen;ons have paid up !) shares each in a railway 
company, and each share is $13; what is the working capital of the 

comnany? Ans. $172095 

-, 

DIVISION. 
B.-DIVISION is the convel':-'c operation to multiplication. 1t is 

the mode of' finding a ret{uirecl r<lctol'when a product and another 
factor are given. I t bears the same relation to subtraction that 
multiplication does to addition, as will be seen below. By ~\.x. IV. 
Cor. we may rcs()lyc any cOllJplcx 'iuantity into its component parts; 
so division is resolving a certaill (luantit.y called the dividend into 
the number of parts indicate!1 by another quantity called the divisor, 
(divider,) and the result is called the quotient (how often.) Let 

8 

8 

240000 
32000 

7200 
640 

16 

279856 

;)0000 
4000 

900 
80 

34982 

it be required to find how often 8 is con
tain\.'ll in 279,856. 'Ve can }'esolve 279,
S5G ,'s in the marg:n; then dividing the 
lines separately by 8, we obtain the partial 
'luoticnts, the sum of which is the whole 
'iuotiont. But this resolution may be 
done mentally as we proceed. We first 
sec that 8 is not contained in 2 therefore , 
we take 27, and find that 8 is contained 
ill it 3 tillles, with a remainder 3' next , 

combining this 3 with the next figure D, we get 39, in which 8 is 
contained 4 times, with a remaiuder;; combining this 7 with the 
next figure 8, we have 78, iu which 8 is containcd ~ times with a , 
remainder 6; combining thi::; with the 5 following, we obtain 65, 
and 8 is contained in it 8 times, with a remaindoc 1, which combincd 
with the 6 make'S Hi, and S is contained twice in 16. The correctness 
of the result may be tested by mUltiplying the quotient by the 
divisor. When the divisor consists of' more than one . figure, the 
learner must have recourse to a trial (luoticnt, but after some prac
tice he will have little difficulty in finding each figure by inspection. 
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Let it be required to find how often ~9S is cOi~tai\1ed in .,J::H 7(ili.

The numbers being arran~ed in the convenient order inl.lieatc,l in 
the margin, we mark off to the right of the dividen,l blald~ ~'p:lce<l 

for the trial and true quotien t~. We readily 8ec t h:i/,:~ j" COli tained 
twice in 4, but cannot 80 cisily <lee whether the whj)I(~ (livi~"l' 2GS 
is contained twice in the same number of' figurct; or the ,lividcnll, 
(viz. 431,) we therefore make trial, and 11bl"l' the ~ in the hill 
quotient, and multiply the divisor by ~ to find howllIueh ,':c shall haw 
to subtract from 4;]1. We find 2~8X~=5GG, larger than 431, and 
therefore we reject 2 and try 1. Now 298X1= ~!JS, less than ·1::1, 
80 we subtract and find a remainder of' 133, and as thiH provcs correct, 

298)431766(~.1.5.4.5.4.9.8 trials. 
298 1448 true quotient.-

1337 
11~2 

1456 
1192 

2646 
2384 

262 

we place the 1 obtained ill 
the true quotient. "\Vc find 
our next partial ,livelend lly 
writing 7, the next figure {Ii 

the dividend ann the re
mainder l:";i~. Our experi
ence of the fir::;t (";I:-:e :-;ug
gests to us that though :3 is 
contained G times in 1:3, yet. 
on multiplying t:iolllething 
will have to be carried from 
the 98 which we expect will 
make the result too lar~~('. 

298 and therefore we at once 
try 5, hut we find that 
298X5=14nO, which IS 

larger than 1337, and so we try 4, and find ~98X·l:=1192, which 
being lest! than 1337, we .<ubtract aud find ,t remainder of U;); 
and having placed the 4 ill the true quotielJt, we bring down the 
next figure of the dividend, giving a partial divideml 1430. By in
:;pection, as before, we ~cc th,lt (j would be tno Iar~c, owing t(l the 
carrying from ~8, we try i) and timl ~~8 X 5~ H!JO, which is larger 
than 1456 i we try ·1, aud find :!98 X ·1=11 !)~, which is less than 
1456, :;0 we subt.ract aud find a remainder of 26-1. Having placed this 
4 after the other 4: in the true ({uotient, WL' lJring dowu ll, t.he last 
figure of the dividend, we tl'y ~, and find :!98 X 9=2682, which is 

. greater than our last partial dividend, 2646; we try 8, and find 
~98X8=2384, and this being less than 2646, we subtract it from 
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that number, and find a final remainder of 262, and close the question 
by entering 8 in the true (luotient. The mode adopted to indicate 
that the remainder 26:.! still rcmains 10 be divided, which cannot bc 
actually done, as it is less than the divisor, is to write the 298 below 

2V8 2981100 
119:.!OO 

11920 
2384 

Remainder 262 
--I 

Dividend 431766 

=1000 
400 

40 
8 

1448 

the 262, and draw a. line between 
them, thus ~D;, as also is seen in 
the margin. The resolution into 
partial dividends is also shown in 
the margin, where it will be seen 
that the partial dividends, includ· 
ing the remainder, make up the 
whole ori~inal dividend. So also 
the partial <luotients are exhibit
ed, making up the whole true quoti

cnt. That the trial quotient is not a. single number, like the true quo· 
tient, but merely a Hle('e~~il1n of .letached numbers, used as separate 
trials, is indicated by placing a full point between each pair. When 
we have multiplied t.he (Ii visor by any figure in t.he trial quotient, and 
subtracted the product from the partial dividend, should the remain
der be greater than the divisor, we perceive that the trial figure is 
too small, and we must try a larger. 

From these illustrations we can deduce a 

R U 1, E ,.' 0 It n I v I S 1 0 N . 

(1.) Place the given numbers in the same horizontal line, put
ting the divisor to the left of the dividend, with a vertical line be
twcen them, draw another ycrtiealline to the right of the dividend, 
and enter the quotient, figure l,y fi~urc as obtained, to the right of 
that line. (2.) Find by the principles of multiplication, how often 
the divisor is contained in the same number of figures of the divi
dend; place the number thus obtained in the quotient, and multiply 
the divisor by it, and subtract the product from the corresponding 
partial dividend. (3.) To the remainder annex the next figure of tho 
dividend, and procec<1 as bef(lre, and so on till all the figures of the 
dividend are exhausted. (4.) Should there be a remainder, write it 
and the divisor after the quotient, thus: :O.1IIal"."o,o 

t.li\"J:iur, 

The divisor is often written to the right of the diyidend, and the 
quotient written below it, a horizontal line separating the two. 
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EXAMPLE OF FORlI 1 EXAMPLE OF FORM :~ 

476)8593504(18053~~G· 
476 

1860904187 
174 21389~4 

3833 120 
3808 87 

2550 339 
2380 261 

1704 780 
1428 69G 

276 844 
783 

61 

EXERCISES. 

1. 15547G8~216==7198. 
2. ~n884470~779==40930. 
3. 57380625~7575~7575. 
Ii. 1281 0098~7:32=17500"?J8:1' 
5. 931:J702859~4687319= ~9871 GH hn· 
G. 4491484104 7G~7388524G==G079ntJ~ h411' 
7. 109588282929~1386==79024G8T~\~' 
8. ;jjG7G21 0832-:-79094 -1::; 1=7G409;J .. I.JU·'cI:~Y:T' 
9. 536818834-;-907=591862. 

10. 1700G4915561-;-7G!J=2:NOG44479. 
n. 5542702979Gl-;-75S4=7:=:os-nG3~ :,gy. 
12. G0435G74634529-;-7G409()=790944()I>P,?/h8g4.~. 
13. How many bags, each containing 87 poumlA, will 24,853,4(;4 

pounds of flour fill? Ans. 2SG,li7~. 
14. 857 houses pay annually a tax of $4113G ; what is the aver 

age on each per (luarter? Ans. $12. 
15. $929717() of prize llloney are to be divided alllong 9/,8GG 

3ailors; what is the share of each? Ans. $!J5. 
1G. 120,815,231 pounds of cotton are made up ill 233,879 baled; 

how many pounds in each bale? Ans 89. 

DI \' If!II)N. 

1. ·!9687532~2==~4S437GG. 
~. 57986327+3==19328775i· 
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3. 87965328+4=21991332. 
4. 7963821-:-5=1592764f)· 
5. 6875324+6=1l45887{. 
G. 3987654-:-7=569664;. 
' •. 19876532-:-8=2484566~. 
8. 2976854-:-9=330761;;. 
9. 4~)G7532-:-10=49G753-k. 

10. 4GS79352-:-11=42G1759l,. 
11. 18jG~)314-:-1:2== 1563777 b. 
12. 7SCG424C-:-18=4369680A. 
13. 75088+52=H~14. 
14. IG7491S-:-1S9=StiG~. 
15. ;:18S"1470-:-7j~I=40930. 
1G. ()7;j~~Oli:2:--;+7r)75=7r>7j73::n' 

17. r)j4:270292H)S-:-7584=73084163) };;OJ' 

18. 8S7S9980979+-9~,Scl:=92G4397 -rl-llJ' 
19 lO-)O·'t)'l,>n-. ')(1-,--1 "'-'4'-;)6-8'>G45'> !l£"dl'73 

• ...,j t) .... ~J ........... ), - .. -'J;!::).l:)-

21). ~r;j S1794GOOO--;-~~G;)OO=1 0077204. 
21. 497 men fell IG:~7!)8 trees; how many ~oes each fell on aD 

average'? All"; ~;~0. 

22. If 148 houses pay a tax of $7844; what is the rate on each 
on an average? Ans. $53. 

23. If $-H5143630 are levied frolU 4-15;) townships; what is the 
portion of each on an average? Ans $93186. , 

24. How lUany lots of G754 each are contained in 396809151372? 
Ans. 58763718. 

~j. What quotient will be obtained by dividing 961504803 
twice by 987 ? Ans. 987. 

. .. 
9.-TABLES of MONEY, WEIGHTS & MEASURES. 

CRITJ;';H or.. STERU~G ~1O~.a". I IlECnrAI. C(\JNAOE. 

4 farthing!';, 01' 2 hair 10 mills eM) are ........ 1 cent (ct.) 
pennies, are ........ 1 penny (d.) 10 cents. .. . . . . . . . ... 1 dime (d.) 

12 pence. . . .. . . . . . . .. 1 shilling (s.) 110 dimt's, or 100 cents... 1 dollar ($) 
20 shillings ....... , '" 1 pound (£) 

AVOIRDUPOIS WEIGHT. 
T.ARLE. 

IG drams make .... " ..................... 1 ounce, marked oz. 
IG ollnce~ ........................ '" ....... 1 pound, lb. 
25 pounds ..................... ~ . . . . . . . . .. 1 qnartl'r, qr. 
4 qllal'tt'l's.. . . . . . . . . . . . . • . . . . . . . . . . .. 1 llUndredweight," cwt. 

20 cwt ..... , ............................ 1 ton, .. t. 
NOTE'-

I 
This 'Yeigltlt is used in weighing he!\~y articles, as meat, groceries, 

vegetal) (,fl, gram, e c. 
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TROY WEIGHT. 

TABLE. 

24 grains (grs.) make... ... . .. . .. 1 pennyweight, m:u'ked dwt. 
20 pennyweights. . . . . . . . . . . . . . .. ......... 1 ounce, oz. 
12 ounces ................................. 1 pound, "lb. 

NOTE.-Tl'OY weight is used in weighing the precious metals and stonef:. 

APOTHECARillS' WEIGHT. 

'1·.\BL~~. 

20 grains (grs.) make ........................... 1 scruple, marked SCI'. 

3 scruples ... " ............ , ................... 1 dram, " dl". 
8 drams ..........•...................•....... , 1 ounce, o~~. 

12 ounces...................................... 1 pound, lb. 

NOTE.-Apothecaries and Physicians mix their medicines by t.his weight. 
but they lJllY and sell by Avoil'!lupois. 

PRODUCE WEIGH'r-TABLE FOR CANADA. 

GRAIN. SEEDS. 

Wheltt ..... . GO pounds to the bushel. Clover ...... GO pounds to the bushel. 
Oat.s .. , ... . 34 Flax . . . . . .. flO " " " 
Corn ....... . 
Corn in cob. 
Barlf'Y 
Rye.· ...... . 
Buckwheat .. 
Peas ....... . 
Beans ...... . 
Tares ......• 

56 Timothy .... 48 
80 Hemp ...... 54 
48 ,. Blue gt'ass . H 
56 Red Top.... l"l 
48 ., Hungarian t 48 
60" " grass ... I 
60 ,," Millet.. . . . .. 48 

,. 

GO" "Rape ....... 50 

VEGETABLES. YEGETAnI.E8. 

,. 

" " 

" 

Potatoes .... 60 pounds to the bushel. Castor Beans 40 pounc1s to the bushel. 
Parsnips .... 60 " .. .. Malt ........ JG " .. .. 
Carrots ...... 90 ,. DriedPeuches 0:'; 
Turnips ..... 90 ",. Dried Apples 2~ 
Beets ......... 60 ,. Salt ........... .. fjfi 

Onions ...... 60 I Bran. . . . . . .. 20 

LINEAR (OR LONG) AND SQUARE MEASURE. 

I.INEAR. SQUARE. 

12 inches (in.) make. 1 foot (ft.) 144 inches make. . . . . . .. 1 foot (ft.) 
3 feet ............. 1 yard (yd.) 9 feet .............. 1 yard (yu.) 
5k yards.. . . . . . . . .. 1 rod or perch. 

40 rods ............. 1 furlong (fur.) 
30! yards . . . . . . . • . . .. 1 rod (rd. '; 
40 rods .............. 1 rood (1'.) 

8 furlongs . . . . . • . .. 1 mile (m.) 4 roods.. . . .......... , 1 acre (a.) 

LAND MEASURE. 

LENGTH 

7 M inches make. . . . . . • •• 1 link. 
25 lmks. .. . .. . .. .. • . . . . . .. 1 rod. 
4 rods or 100 links ... , .... 1 chain. 

80 chains.. .. .. . .. . .. . . . . .. 1 mile. 

AREA. 

10,000 square links make 1 sq. chain 
10 square chains. . .. 1 acre. 
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, In solid measUl'C, i. e., the measurement of solids, 1728 (the third power 
or cube of 12,) inches make 1 cubic foot, and 27 cubic fect (i. e. 3X3X3,) make 
1 cubic yard. In measuring timber, 40 cubic fcet of round timber maka what 
is called a ton, and the same name is given to 50 feet of hewn timber. A 

cord of firewood is 8 feet long. 4. feet wide, and 4. feet high, and therefore its 
solid content is 8X·1X·l=12S feet. 

Dry goods are measured by the yard, and fractions of a yard, the frac
tious IIsed being one-quarter, one-eighth, anu one-sixteenth. 

MEASURES OF CAPACITY. 

DRY. 

:.! pints make. . . . .. 1 quart (qt.) 
4 quarts ., ,.. .... 1 gallon (ga\.) 
~ gallons .......... 1 peck (pk.) 
4 pecks. , . , . ..... 1 bushel (bu.) 

3G bushels ......... 1 chaldron (ch.) 
The last j,,; seldom used. 

MEA"UR~ OF TIME. 

Gil seconds make. . . . . . . .. 1 minute. 
60 minutes ....... , ..... , 1 honr. 
24 hours ................ 1 day. 

3G5! days ............... 1 year. 

LIQUID. 

4 gills make ..... 1 pint (pt.) 
2 pints .......... 1 quart (qt.) 
4 quarts. . . . . . .. 1 :rallon (gal.) 

63 gallons .. , .... , 1 hogshcad (hhd.) 
2 hogsheads.. . .. 1 pipe (pi.) 
:! pipes. ' , . , ..... 1 tun (tun.) 

AXGt:LAH OR CIRCULAR MEASURE. 

60 seconds make. 1 minute (1'.) 
60 minllte~ , . . . .. 1 degree (1 e .) 

360 degrees . . . . .. 1 complete circle. 

There are other units appJieu to certain articles, e. [;'., 12 articles, one 
dozen; 20 articles, one score; 144 articles, one gross; 2·1 sheets of paper, 
one quire; 20 quires, one ream.-14lb8., one stone. This last weight is 
yarieu in many places, 151b8. anu 161bs., according to tbe nature of the arti
cle solu, P. g.,-potatoes, as an allowance for earth auhering. 

THE CALENDAR MONTHS OF THE YEAR. 

January ...... , ...... has 31 day~. 
Fl'brnary , , .. , , . . . . .. .. 2s 
l\[arch , . , , , , , . , , . , . .. .. 31 
April .. , .. , , , , . , . . .. . .. 30 
]\fay ...... , , , , , . . . . .. .. 31 
June ... , , ,. ..,',.,. .. 30 

July., , , . , , . , . . ., ... has 31 days 
Augnst .. . .... .. 3 L •• 
Sl'ptt'mber, , , , , , ..... , .. 00 
October. . . . . . . . . . . . .. .. 31 .. 
Novembpr ........ ,... .. 30 
December ...... , . . . .. .. 31 

Every fourth year b called Leap-Far, in which February has 29 days.
If the last two figures denoting the year can be liiviued evenly by 4, it i::; 
Leap-year. 

.. , 

DECIMAL COINAGE. 

10. 'fIlE principle of the uecimal coinage is generally understood 
to depend on the r~les of uecimal fractions; but as it is merely a 
separate and co-ordmate result of the COlUmon system of notation we 
lllayexplain it here, independently of the theory of decimal fracti~ns. 
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We have already explained, that according to the Arabic notation, each 
digit has one-tenth the value that it would have if situated one place 
larther to the left. Thus, in the number 88, the digit to the right 
expresses 8 units, while that to the left expresses 8 tens. N ow we 
cannot have any integer less than unity, but we may have to make 
calculations respecting quantities less than the unit under considera. 
tion, c. g., in calculating by dollars, we may have to take cents 
into account, and as the cent is a sub-division of the unit, a dollar, 
SOllle new character must be introduced to indicate this transition 
from the integral unit to a part of'it. This is done ,'cry simply by 
interposing a mark like the period or full point (.) in printing.
This is usually called the deciu:al point, though it ~ometimes gets 
the vague and awkward name of the separatrix. This simple but 
admirable eontrivauce is ascribed to one Stevinus or Stevens, of the 
Netherlands, who gave his suggestion to the public about the year 
1585. Its excellence consists in its being simply an extension of 
the commou notation. The original system marks only the repeti
tion of the unit of measure,-this applies the same }ll'>-iplc to the 
subdivision of the unit into parts. To explaiu this, we huve only 
to carry out the illustration already given regarding integers. We 
saw that the extreme right hand figure, 8 in our example, stood for 
8 units, and was one-tenth of the preceding one; just in the same 
manuel' another figure, S, placed to the right of the units' figure, 
will express onc-ICilth of those units, and the decimal point is used 
to mark this descending from integers to parts of the integral unit, 
and is writteu thus: 8.8, and means eight units, and eighth-tenth~ 
of that unit. 1f another 8 be added, thus: 8.88, it will express 
eight-tenths of the preceding unit, i. c., eight-tenths of one-tenth, 
which is the same as eight one-hundredths of unity, and thus we 
have the descending scale by tenths towards the right of the decimal 
point, in the saUle manner as we had the ascending scale by tens 
towards the left. A:; a farther illustration, we may begin at the 
extreme right, as in 888.888, and we find throughout that each 
figure to the left is ten times that immediately to its right. 

The decimal coinage adopts a certain unit called a dollar-the 
dollar is then sub-divided into ten equal parts, and each part is 
called a dime, the dime, in like n;tanner, is divided into ten equlLI 
parts, and each part is called a cent; and the cent is divided into 
ten equal parts, and each part is called a mill. The mill enters into 
many calculations, though no coin of its value has ever been 

3 
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issued. It is from this sub-division by ten, that the name accimat, 
derived from the latin decem, ten, is applied to this coinage. In the 
example 8.888, the first 8 means 8 dollars; the second, 8-tenths of 
a dollar, or 8 dimes, or 80 cents; the third, 8-tenths of a dime, or 8 
one-hundredths of a dollar, or 8 cents; and the fourth 8-tenths of a 
cent or 8 one-hundredths of a dime, or 8 one-thousandths of' a dol-, . 
lar, or a mill, (from the latin mille, a thousand.) In nammg any 
sum, it is not usual to mention either dimes or mills, but only dol-

Th ." em· ·tt <1>1'> 875 "'1') 8-1 d lars and cents. us: 1"287::;' IS wn en <Ii'''. , or .;:' ... l:r an 
is read twelve dollars eighty-seven and-a-half cents, which is per
fectly correct, as 8 dimes make SO cents, and 5 mills make half a 
cent. We noted, in treatin~ of simple division, that when the terms 
in which a question is expressed require us to divide a less number 
by a greater, or in the C:l:"C of remainders, the division is indicated 
by writing the dividend above the divisor, and separating them by 
a line,-thus: 7+8 is written ~. So to indicate that 1 dollar is 
divided into 100 cents, we write $-.. Dt)) which means the one-hund
redth pa.l't of a dollar, and therefore dollars and cents are sometimes 
written, especially in bills and drafts, in this manner, Sl~.-..::!o5lJ' but 
the form $U.25 is generally preferable. To show the reason of 
the forlll $1.05, for one dollar and five cents, we havc only to notice 
that the forlll $1.5, would mean one dollar and fin> dimes, or fifty 
I!cnts; whereas $1.05 means one dollar, no dillle,-, and five cents. 

From the foregoing explanations, it is plain that the rules for the 
addition, subtraction, llluitiplication and divi~ion of abstract numbers, 
or applicate numbers of only one denomination, apply also to dollars 
and cents, bcc:mse they increase from right to left, and decrease from 
left to right, according to the same law, that is, in the former case by 
tens, and ill the latter by tenths. 

It would be of great benefit to the whole Commercial community, 
and perhaps still greater to the farmer, if the decimal scale were 
adopted in weights and measures. as well as in mon-:-y, as it would 
materiaHy simplify and expedite all calculation~. Everyone must 
feel a~d a~mit the very great ease and rapidity with which every 
cpcratlOn IS effected, accounts made up, and books kept in dollars and 
cents, in comparison with the sub-division into pounds shillinO's and 
pence, and the d~lferenee would be at least as great reg~rding :eights 
and meas~res. It woul~ also very much accelerate the learner's pro
;,!:ress, for .J t would save hIm the heavy labour .of committing to memory 
~he fonmdable host of tables, through whlCh he has now to cut his 
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way-the whole processes of reduction would be compressed inti. 
" nut-shell" dimensions, and the memory would not be over-taxed in 
after years to keep up the recollection of the bbles conned in youtl!. 
Besides, by the plan we have suggested, the pupil could pass at Olle' 

from the elementary rules to the higher ones, such as proportion :111,1 

interest, and could either get into business in a much shorter tilll<' 
than is possible at prC1-3Cllt, or devote IIi:> time to higher and morc 
important studies. 

(1.) 

$125.75 
98.50 
~5.15 
76.05 
U1.11! 
·.l:3.87! 
84.20 
G7.G2} 
39.80 
17.37:} 

G69.44 

(5.) 

$11.27 
·ij.15 
(j-1.72 
:-:1.30 
·19.50 
IG.75 
84.28 
14.85 

9.44 
28.09 

345.35 

E X E r.. (' I S E S • 

Addition of dollars and cents. 

(~,) (:3.) 

$SG,50 
$13.HI ·t9 Ii:: 

14.1G ~)~.18 

85.92 :~7.09 
li4.15 8.9::! 
3- .)~ 

j .... ~ 7G.4G 
91.:!0 2G.7:) 
18.75 G-t.l{; 
:?~1.10 18.GO 
47.S~) {)~U1 
55.55 148.17 
7~.';:J 2G5.~I!l 

529.75 ~)31.4G 

(G.) (7.) 

$44.50 :j:;29u.75 
G7.23 17Ii.t-Q 
89.75 !) 18.(j0 
~7.G:3 :;G9.li:{ 
!l5.n IiZ7.·l5 
38.88 :~i)S.13 

17.4-5 !)91.1~ 

5G.u4 179.25 
73.S5 !)G7A2 

Gl1.0G 3585.15 

U·) 
$l1G.:':iI 

2D1.4.-' 
fW.7:J 

:~GrJ.~·d 
~)UiO 

~1;.L1 

·1:'';;').00 
IG7.!):: 
~~( ;;J .• ~) 

:::1.-1'; 
1 : ~ 1;.1:: 

(S. ) 

S[I[,.li:: 
17.7:, 
S1.18 

-lf1.1:: 
~S.:--;j 

u7.~:, 

~'I;.~O 

77.li:: 
8.7:, 

!)21.:! l 
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(9.) 
Sold to J. JONES, 

20 yards cloth ................ ".o., ••••••••• 

14 mats .................................... . 
16 hats ...................................... . 

5 pairs of blankets ....................... . 
15 yards sealskin .......................... . 
1 (j yards of serf"e .......................... . 
28 yards fine cloth ................. , ...... . 

(11. ) 
Sold to S. FULTON, Aurora, 

$75.25 
21.5G 
33.50 
28.75 
40.25 

9.63 
l1~.SS 

321.S~ 

1~ pairs of worsted stockings ................................. . 
18 " " flannel drawers .................................... . 
24 (, (. kid gloves .......................................... . 
56 school books .................................................. . 
29 yards of satin ................. , ............................ . 
96 school copy books ............................................ . 

180 yards of ribbon ............................................. . 
84 yards of ticking ............................................ . 

122 yards of sheeting ........................................... . 

(10.) 
$157.29 
268.73 
985.45 
197.06 
385.18 
876.75 
795.85 
567.13 
659.63 

4893.07 

$13.50 
22.75 

8.63 
49.72 
83.23 

1.84 
29.76 
22.68 
23.18 

~55.29 

12. The shares in an oil-well speculation are $5 each; A. takes 
15 shares; B. 25; C. 20; D. 1; E. 11; F. 37; G. 16; II. 18; 1. 
8; K. 21; L. 1-1; and 14 lither persons take 10 shares each; what 
is the capital of the company. and how lllany share;; are there? 

~\ll:-;. $lF~1I und :;~(; shares. 
1~. If 17 \'es~eb brill~ to t.he purl of Boston e~lr~Ocs of the follow. 

ing values; what lloe.~ the whole alllount to'1 :3:~:;G5.7~), $1793.87, 
$3815.2r), $~j18.1;J, 84186.50, $3179.13, $1G:2~:.8S, $-Bl1.7r" 
$1987.38, $:Nir,.7.-" amI the other 7 average $2(}S~U3. 

(1.) 

$567819.83 
278956.89 

288862.94 

&ubtraction of {l.ollal's ((wl cents. 

(2.) 

$83756.17 
7G489.71 

7266.4G 

Ans. :3! 7781.80. 

(3.) 

S17423.37! 
9654.63~ 

7768.74 



DECIMAL COINAGE. 37 

4. What j,i the difference between 2769 dollars and ;;0 cents, 
and 987 dollars 87~ cents? Ans. $1781.62!. 

5. The debit side of a ledger is $1770.80, anu the eredit side 
$876.50; what is the balance? Ans. $894.30. 

G. The credit side of a ('a~h book i:; $8795.88, and the debit 
side is $10358.18; what is the balance? "\.ns. $1562.30. 

7 .. \.. firm owes $:2:27%S,~~), and the estate it; worth $98764.75 ; 
what i:; the :--tate of the affairs of the firm '1 .\.ns.-The firm is 
unable til pay B1:2~1,:30:L~,O over and above the as:-;ct:--, 

8 . .A ship and ('ar~o were worth $2750~).50,-the ship was lost, 
and only SG7SI.I;0 worth of the cargo I':wed; what was the loss? 

':\.Il~. $:307:31.00. 
:Y .• \.. cotton lllill wac; totally llC'strnye(l by fire; the mill and it:; 

contentili were worth S7S(i1(;; it was insure(l ill one office for 
$11760; in another, i~Il' S~IS1~, j in another, for $10800; and, in a 

fourth, for 81:2liS~); dill the owner l,):ol', and if su, how much '1 
. \Il~;.--He lost $:~352l"i. 

10. I havl' sold I"l!' ca .• h, durill:'; thc la.,t lllonth, S:37SI-;.S::-: worth 
of gooch, I have I"l'uiYl'l1 payment (Ii'S. Fulton's account., 8:2;)5.29 
received procl'cds of .J. .J (Jill',;' llote. $:)0:2 .(i4 j received interest 011 

~;undry debenture.;, ~::rj:-';,;,I), ~uJ,l 1JI'y shares ill the (;. T. R. for 

$785.73; rerl'i\,I'(l i:1 ca"h. illkre::t frolll I:oyai Canadian Bank, 
SlS7.~j; ~old lJloek u1' buildings in Kill,C;' :;trcl't fur $1719.00, and 
shareI'! in Ho,,~in house j;,r 2718.30, Paid 8. 8mcllie\; account, 
$261.88; for sundry iIlCZnralll"l'." ~;S7!).I;o; rCllt of office, $150.00 ; 
for consignment ttl Liycrpool, ~:~7Slj.;,O. and l'bl"t;l's on same, 
$175.63; what is the balance of receipts above expenditure? 

~\..ns. $2780.20. 

.Multiplication of dollars and cents. :~~ 

(1.) (2.) (3.) (4.) 

$365.75 $1873,47 $865.liJ $24786.38 
87 li9 ! 1;-; 45 

---- ----
256025 16861~3 :259689 12393190 

292600 lU·!IIS~ 77~IOli7 9914552 
---- -----

3182025 12D:3lj943 80;,0359 111538710 
---- -----

-----_.- . -- -- - - - ------------------ -----

* We mnst here caution the tyro against snell modes of expression as this, 
-" multiply :iii::;c, by :;;l~." :::iueh an t'xprc~sion is simply absurll, for to say 
$12 times $85, might a::; well mean 1200 times $1:15, or 12000 times $85, 
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SUCll quest1(~ns as the following may be worked in three different 

ways: 
$487.63! add in 14. (5.) $487.631 or ~~~!87.63~ or 

28 ~s 28 
--------

390104- 390104 390118 
97526 97526 97526 

1 of 28= 14 
1365364 1365378 

~ of28= 14 1365378 .. 
----- ----
1365378 
----

It is often convenient to make the numbcl' expressing the dollars 
and ccntil the multiplier, especially whcn they form the shorter line. 
'l'hus to multiply li3 cents by 3587, we make .63 the multiplier, and 
3587 the multiplicantl, and so in examples 7, 8 and 9. 

(li. ) (7.) (8.) (9.) 

3587 2870 5796 14986 
If' 8.ti3 4.87~- 9.121 .oJ 

----
10761 8628 40572 29972 

21522 17256 46368 14986 
23008 23184 134874 

225981 ---- 2898 7493 
:2481988 ---- ----

2825550 13674725 
----

10. If 987 houses pay 11 tax of $3.37:1; what does the whole 
amount to? Ans. $3331.121. 

which woulll all give widely llifferent reslllts. We may indeed have to mul
tiply (~ denominate number representing $85, by another denominate number 
representing $12, as often happens in questions involving proportion, 6. g., in 
interest; but so soon as we use the number 1:2, or any denominate number as a 
multiplier it ceases to be denominate, and becomes abstract, and no longer re 
present'! any denomination, but merely the number of times the other is to be re
peated. We object even to the putting of such questions as " catch questiolls/' 
for the learner is but too apt to look at the question just as it stands, without 
ever thinking of the principle on which itis intended to tryhim. The absnrdity 
of the expression may be shown by the different lights in which the long discuss
.. d question, to multiply 2s. 6d. by 2s. 6d, may 1>0 viewed. (1.) As 2s. 6d. is ~ 
of a. ponnd, the question ma.y be taken as meaning that 2s 6d is to be divided 
into 8 equal parts, and 1 of them taken, which would be 3id. (2.) As 2s.6d. 
is 21 shillings, the question might be taken as meaning that 2s. 6d. was to be 
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Division of dollars and cent!;. 

1. $28642.14-+-29=$987.66. 5. $1943243.55+983=$1976.85. 
G. $31421.25+63=$498.75. 2. $37133.34-+-87=$426.82. 

3. $60509.68+76=$796.18. 7. $28479.75+78=$365.12!. 
4. $43009.75+98=$438.87*. .. 8. $2595.37k+769=$3.37! . 

9. $2927.30 a year; how much per day? Ans. $8.02. 
10. $3953.19 a year; how much for every working day? 

Ans. $12.63. 
11. 269 persons have to pay a tax of $1312.72; what is the 

average tax on each? Ans. $4.88. 
12. A collection of $544.04 is made by 1876 persons; how much 

did each give on an average? Ans. 29 cents. 

To reduce currency money to the denominations of the decimal 
coinage. Since 100 cents make 1 dollar, and 4 dollars make 1 pound, 
400 cents make 1 pound currency, and therefore to find the number 
of cents in any given number of pounds, we must multiply the 
pounds by 400. Again, since 20 cents make 1 shilling or 12 pence, 
to find the number of ccnts in any given number of shillings, we 
must multiply the shillings by 20. Lastly, 5 cents, arc cllu.d \1) .j 

pence, and 12 farthings are also equal to 3 pence, and (Ax. 1.) 
t lings that are equal to the s:lIue thin;!, arc c(Jual to on,~ another; 
tbereforl', 5 cents are equal to 1 ~ fartllin;..!,s, aud 1. iJl'tLilJg i~ the 
l:! of 1'> cents, or /'J uf 1 cent. lIenee to find the llUiuber of 
cents in any number ·)f pence and farthin~>, we multiply Le number 
of farthings in the given pence and farthin.~s by 5, and di \'ide the 
product by 12. Having obtained the three results, we add them all 

48 X 400=19200 
18X 20= 360 

9l-39f.x -l':z= 16i 

19576! 

together. Thus to chun;,!c £48 18s. 
9Jd. to dollal's and ccnb, we U1u~ " Iy 
48 by 400, 18 by 20, and t.lke (If 
9~, or 39 farthings, and add the tiu'ee 
together, which gives us 1957li. cents, 
or $195.76t. 

repeated 2i times, which would make 6s. 3d. (3.) Ihe interpl't' tLtioll 'blght 
be, that as 2s. 6d. is 30 pence, that the other 28. 6d. is to be repea ed 30 
times, which would give £3 15s. (ld. (4.) The phrase may also be interpret· 
ed as meaning thaL 31)d. was to be repeated 30 times, which would also give 
£3 15s. Od. The last two in.erpretations are the same in two different forms, 
and give the same result. This is the only view in which the expression has 
any sense, and proves our statement, that whenever a denominate number is 
used as a multiplier, i~ ceases to be denominate, and becomes abstract. Tht' 
same principle will apply to division. 
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EXERCISES. 

(1.) (2.) 

£79 X 400=31600 
16 X 20= 320 
6!dX -l'"'l= 10j 

£117 X 400=46800 
17 X 20= 340 

$319.30~ $471.54l'l 

3. £87.14.10i=$350.97~:.l' 
'1. £29.19.9=$1l!).95. 

12. £137.16.8=$551.331· 
13. £236.19.21=$947.84l 

5. £67 .13.4i=$270.m E· 14. £19.16.8=$79.331· 
6. £279.15.10~=$1119.17~. 15. £98.1.1!=$392.22!. 
7. £118.11A-}=S-!74.27~. 16. £87.11.8=$350.331-. 
8. £79.8A=$317.GGl 17. £457.12.6=$1830.50. 
9. £37.18.8=$151.73!. 18. £219.4.7i=$876.92g. 

HI. £49.9.4i=$197.87g. In. £57.8.11;1=$229.7!)-?~. 
11. £4!).7.6=$197.50. 20. £287.18.10!=$1151.77!. 

To change dollars and cents to Halifax currency, we must re
yerse t.he above operation. Thus, to reduce $195.761 to £. s. d.-

400)19576t(48 
400 

3576t 
3200 

2{')376k(18 
20 

176 
160 

16t 
12 

5)195 (39 

First, reduce the dollars and cents to ccnts, 
then divide by 400, which gives 48, the even 
number of pounds, with a. remainder of 376t 
cents; then divide this remainder by 20, which 
gives 18, the number of shillings, with a 
remainder of 16t cents, as in the converse 
operation, we multiplied by 5, and divided by 
12, so now we multiply by 12, and divide by 
f); thus, 16tx 12=195, and 195-+-5=39, the 
number of farthings, and this being reduced 
to pence and farthings, gives 9i, so that 
$195.761-=£48.18.91· 

Or the work may be shortened by the fol
lowing method. As $4 make £1, the number 
of £'5 in $195.76t, will be the same us the 

number of times that 4 is contained in the 
195 dollars, which gives £48, and $3 rema.in-
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$195-76! 

4)la5 

ing. \fow, thc~c threc dollars ar'2 equiva
lent to 300 CClltC', which added to the re

maining 7Gl-t:cllb, :~ives :371;1 t:cnt:-; this 
divided by :.!o, will giyc the shillings, be
cause :20 <':C'llt:- arc equal to one shilling, and 
it is self-evident that the number of shillings 
in 3711\ cents, will bc thc same as the nulU
bel' of timeH ~o is contained in that num-

£48-300 

20)376! 
s18-1G{ 

3 

5 -lSi bel', which give;; 18 shillings, and ll; 1 cents 
rcmullung. Lastly, as ;, ('cnts arc equal to 

!):d. :: pcnec, onc tent will be e(lual tu~; of a 
pence, which is .~ of a penny; therefore, if 
onc ccnt j;; equal to :~ of a penny, the re-

maining lo! cent;; will he e('{ual to 16t times :: of a penny, which is 
!);td.; hence we ha\'(: 81D5.7G} e(tual ton8.1S.~11. 

EXERCISES. 

1. Reduce Bl1~'.!';' to Halifax currency. Ans. J~~!).lD.:). 
,) Reduce 8:270.(;/: .~ " " .\n:-; . .£(;7.1:U( 
8. Reducc S474.:.:!7j " " Ails. {11S.11Aj 
,1. Hl'du(,I'Sla7.50 " " .\n:-; .. UD,7.(;. 
5. Reducc S111!U7} " " Ans. £27~U5.1oJ .. 
G. Ueducc S551.33~ " " Aus. £137.1(;.8_ 
,... 

HCIIllCl' 81S30.50 " " Ans. £.!57.12.G: I. 

8. Reduce $1151.77j .( " An:-. £287.18.101-. 

~I I XED E X ERr, I S E S . 

1. Heducc ,L~:)li. 7.8j to dollars and cent:-;. An:;. $1745.5J~. 
2. Rruucc :i';-'t7.~7 to Halifax currency. ~\n:-;. "~13G.1aA,\. 
3. Reducc "c7S:).1:;.~J 1 til tlollars and (;ent:-;. An:-. $:n:J·uisi . 
. 1. Rcducc $:J/li.S;) j,. Halifax eurrcncy. An;>, 144.4.:;. 

J. Reducc CI;(I(; 1 ~I.:'-:.:t to dollar:; and cenb. "\Il~. S2-l~7.aJT7:::. 
6. Rcduee $:n:J.!)!) (I) IL:liI'.l:\ currency. Ans. £93.1!).11~ . 

• J 

7. Reduce :3s. S}d. to dollar:; and cent:;. An:-;. 7:n cents. 

8. H.eduec 17 cents to Halifax currency. An:-'. 101, pence. 

a. Reduce 10:~ pence to doltars and cents. "\ns. 17~.} cents 

10. Reduce 23 cents to old Canadian currency. Ans. 13-t pence 
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TilE l"ARMERS' RULE }'OR REDUCING. CENTS TO PENCE, AND PENCE TO CENTS. 

QUESTION. 

Said farmer A. to grocer B. 
There:s something here that puzzles me ; 
I sold some butter here to-day, 
I sold by cents, by pence they pay; 
How shall I change the cents to pence, 
And know the trick from this day hence? 

A:\SWBl:. 

Five cents are three pence you must know, 
As twenty cents to twelve pence go; 
Three times the cents, the fifth of that 
Is just the thing you would be at; 
And if you buy from grocers here, 
That other case is iust as clear, 
Five times the pence, the third of it 
Will make you safe and always fit. 

Ie' 

REDUCTION. 
ll.-REDUCTION is the mode of expressing any given qurt...tity 

in terms of a higher or lower denomination, e. g., expressing any 
given number of dollars as cents, and vice versa, any number of cent~ 
:IS dollars. 

When a higher denomination is changed to a lower,. (as dollars 
to cents,) the process is called reduction descending, and when a 
lower is changed to a higher, (cents to dollars,) it is called reduction 
ascending. 

RULE . 

. To express any given quantity in terms of a lower denomination, 
multiply it by the number of units which it contains of the next 
lower denomination, and add in the given units of that denomina
tion, and eo on to the lowest denomination given. Thus, to express 

£25.11.4! 
20 

511 
12 

6136 
4 

24546 

8 dollars and 25 cents as cents, multiply 8 by 100, 
giving 800, and add the 25 cents, giving 825 cents. 
So also, as in the margin, the pounds are multiplied 
by 20, for 208.=£1, and tIl(' 11 shillings added in, 
giving 511 shillings, t.hen these !:'hillingl' are multi
plied by 12, and the 4 pence added in, giving 6136 
pence, and this finally is multiplied by· 4, and the two 
farthings added in) giving 24546 farthings. So also 
$98XIOO=9800 cents. To express a lower in 
terms of a hip;her denomination, divide the lower by 
the number that denotes how many units of the 
lower are contained in one unit of the higher. Thu8 
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to reduce 24546 fhrthings to £. s. d.-since 4 farthings make 1 
penny, we divide by 4, and get 6136 pence, with a remainder of ~ 
farthings, or 1 half-penny. Again, since 12 pence make one shil· 
ling, we divide 6136 by 12, and get 511 shillings, with a remainder 
of 4 pence. Lastly we divide 511 by 20, and get 25 pounds, with II 

remainder of 11 shillings, so that 24546 farthings make £25 lIs. 4~d. 
So also, since 100 cents make one dollar, to reduce 12579 cents to 
dollars, divide by 100, and 1257~)~-100=$125.7a. We thus see that 
cents can be changed to dollars and cents, by simply cutting off two 
figures from the right. So also dollars can be changed to cents by 
adding two ciphers, or dollars and cents can be changed to cents by 
removing the decimal point two places towards the right. 

EXERCISES. 

1. How many dollars are there in 47986 cents? Ans. $479.86. 
2. How many cents arc there in 187 dollars? Ans. 18700. 
3. How many pence are there in £87.12.8 ? Ans. 210:i~. 
-t. How many pence are there in £113.18.4? ~\ns. 27340. 
5. How many farthings are there in £79.15.10~? Ans. 76G02. 
6. How many halfpence in £n.17.G? Ans.46980. 
7. How many pounds, &c., are there in 7983 pence? 

Ans. £33.5.3. 
~. How many pounds, &c., are there in 156793 farthings? 

Ans. £163.6.61. 
9. How many pounds are there in 2 tons 16 cwt. 2 qrs. and 21 

Ibs. ? Ans. 5671. 
10. How many peunds are there in 18 cwt. and 22 lbs. ? 

Ans.1822. 
11. Reduce 14796 lbs. to tons, &c. ? 

Ans. 7 tons, 7 cwt., 3 qrs., 21 lbs. 
12. Reduce 7643 quarters to tons, &c. ? 

Ans. 95 tons, 10 cwt., 3 qrs. 
13. How many drams are there in 18 Ibs., 13 oz. and 15 drs. ? 

Ans.4831. 
14. How many pounds are there in 2785 drams? 

Ans. 10 Ibs., 14 oz., 1 dr. 
15: How many grains are there in 17 IbR., 11 oz., 18 dwt. and 

22 grains? Ans. 103654. 
16. How many lbs. in 46891 grs. ? 

Ans. 8 lbs., 1 oz., 13 dwt., 19 grs. 
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17. Reduce 98 miles, 5 furlongs and 30 rods to rods? 
Ans. 31590 rods. 

18. How many inches from Toronto to Hamilton, (38 miles)? 
Ans. 2407680. 

19. How many miles arc there in 527168 feet? 
Ans. 99 mile", I; fur., 29 pr., 2 yds., 3 ft., 6 in. 

20. llcduee 57 acres, 3 roods and :::4: rOlh; to rods? 
Ans. 9264 rods. 

21. How many s'luarc yard:; arc there in 17 acres, :3 roods and 
18 rods? Ans. 852M! yards. 

2~. Find tIll' number of acres, &c., in 479685971 square inches? 
.\n8. a. 76.1.35.19.2.119. 

23. How lllany acres do 176!)84 square yards make? 
Ans. a. 36.2.10.21!. 

24. How many s(luare links are there in 37 acres? 
• \ns. :3,700,000 links. 

~J. How llIany al:rc:' .. &c., in 47:1,863,201 s'-luare links? 
Ans. 4798 a., 6 eh., 3201. 

26. 7,~I;4,:~:1l cubic indl(',-;; how many cubic yards '? 
Ans. yds. 1GS. LL2li3. 

27. !) I:nhic yards, 7 cubic feet. 8:21 ('ubic inches; how many 
cubic inchc3? All':. ·!:~:28:21 cubic inches. 

28. How many ;:ilb llflc,: a tun l:uJltain? _\ns. 8064 gills. 
29, How many gallons, &c., do 47986:> gills make? 

~\n:-;. g~b. 14995.3.0.1. 
30. How many pint.s arc there in 28 bu., 3 l)ccks and 1 gal. ?_ 

An~. 1848 pints. 
31. 27 yal'lb, 3 ({r:-:., :3 nails; how many nails? ~\nl'. 447 nailR. 
3J. 2SG uail:-:; how many yards, &C'. ? 

An::-:. 17 Y;ll'll I' , :3 fir"., :3 nk 
33. 36 0 40' :2;)" ; how many seconds? .:\n::-:. 1320~5". 
34. Hllw many dcgrcl':-;, &eoo in 4978G"? :\ns. 130.49'.46". 
35. The population or Toronto i:-;-l.:i,28S ; what would a poll tax 

of 5 cents each amount tt) '? ~\.ns. $:22l14.40. 
36. How long would it take a railway train to move a dista~ce 

equal to that of the earth fro111 the sun, (~)5 millions of miles,) at a 
speed of 52 miles an hour? Ans. 208 years, 201 days, 1~}~ hours. 

3i. The area of Upper Canada is 94,720,000 acres; how many 
square feet? Ans. 4,126,003,200,000 square feet. 
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38. Sound moves about 1 eo fcct in a sccond of time; how 

long would it be in moving from the earth to the sun? 
Ans. 1,1years "7 ll·l'"s F) hours GO min 5 -~;. 0_ scc 

, -' l .. ", , ., 1 J ,; 0 • 

39. How many seconds of this celltmy had elapsed at the enu of 
1864, counting the day at ~~-~ hours? AlIC:. ~,OH),ji8ji,WO". 

40. The great bell of JIoscow weighs 1~7,8:~G Ibs.; how lll:lIlY 

tons, &c., does it Wl'i~h, tIll' <{uartel' being :28 Ib:-:. '? 
;\11:;. :)'t. 1c. 1(1' lGlos. 

41. How many days j'rom the 11th .J uly, 1 Sjj1, to the ht of 

April, 1864? Au::,. ~1~'5 days. 
4~. A ('nu~reg:ttiun of GC!) l'cl'som; Illa,k a collection of J":,ljUi.1 ; 

how llIany pencc did cal'll ;.:.i \'e (Ill :In aWl'a~l~ ? AlIC'. ], u. 
43. 'l'he British mint (':111 :'itrike oil' ~O,UOO coins in an llOlIl'; 

what is the y:tlue of all tIle l'ellUies cuiucd ill one day uf' 1 ~ hours' 
work? Alls. 1.'l,OOfl . 

. !.t. ·il7 tons of fish wcre c:lllght at ~ewfounuland in onc SL':t~;01J, 

and sold })y the stone cd'l-! lbs.~ at an an'ra~l' IJl'icl' (,I' ·I~ ("'111" :t 
stone; what diu they bing '? Am;. S~:)I):~I}. 

45. How many feet from pole to pole, the earth's diameter bein~: 
7945 miles? Ans. ,-U!J49GO(l li'd. 

DENOMIN ATE NUMBERS. 
12.-'VuEN numbers arc spoken of in gcneral, without refcl'cnc" 

to any particular articles, such as money or merchandi~e, till'), ~d\' 

called abstract, but when they arc applied to ~l1('h artidl'~ thl'), ~l\' 

sometimes called upplimt(', a~ being ojlji/i('(l to SUlIll' l':trticulal' art i
clcs to express their quantity; sometimes they are called ('111/1'/'11,', 

(growillg together,) as attached to some particular substall('('.-:, ;llIcl 

sometimes they are called dell 0 1ll ill (l {(', as denoting (luantitil's that 
consist of different denominations, as Jollars and cents,-puunu:-:, 
ounces, &c. The elementary rulcs oi' addition, :-:ubtractioll, Illnlti
plication and division, are performed on denominate numbers, l'xaetly 

in the Bame way as on abstract numhers, with tllis single difi'(,),Cllce, 

that whcn a lower dcnomination is added, anJ gives a sum l'lfl1:d t,) 

one or morc units of the next higher denomination, we earry that 

unit, or those units, to the next highcr denomination. Tlms: if 
the sum were 24 inches, we should call that two il'et. In abst.ract 

and decimal numbers we always reduce, or carry, hy tens. 
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EXAMPLE 

Here we find the sum of the penc~ to be 28, and as 12 pence 
make 1 shilling, the number of shi.:lings in :::8 pence will be the same 

£49. 7. G 
83.15.10 
G7.1~. 8 
~~5.1S . .t 

236.H. ·l 

as the number of times that 12 is contained in 28, 
which is twice, with a remainder of 4; therefore we 
write the -1 pence under the pence column, and add 
up the 2 shillings with the shillings' column, and 
obtaiu 51 shillil1~:4, and :1:4 ~o shillings make 1 pound, 
the number of pounds in o-! shillings will be the 
same as the numLer of times that 20 is contained in 
5·1, which is twicL', with a remainder of 1·1, and 
therefore we write the H shillings under the shillings' 

column, and add up the :2 pounds with the units' column of pounds, 
and now since the remaining columns are all of'the same denomina
tion, we proceed as in simple addition, and find the whole to be 
£23G.14A. The :-;alllt: illustration will apply to the subtraction, 
multiplication and division of all kinds of denominate numbers. 

In the exercises on the addition !It' denominate numbers, one 
(luestion in abstract numbers is given to cuntrast wit.h the denominate. 

(1.) 

7865437 
19867[, 

8476154 
1869538 
11876.t3 
5768299 

2836574G 

15.) 
Ibs. oz. drs. 
13.14.10 
15.11.10 
11. ·L 0 
8.1~.13 

15. 7. 8 
10.13.11 
8. 9. (i 
1.15.15 

89.10. ~ 

EXER,CISES. 
(:.~.l (3.) 

:SS57.li;} 
189.50 
liS·l.S'·\-
498.75-
867.1~;1. 

:~GG.:J7r 
917.2G-

,-1:380.5orr 

, Ii.) 
t. cwt. <i\'3. Ibs. 
~G.17.3.:n 
lr->.ll.O.l!1 
2G.1[,.1.1G 
1:'L17.2.20 
:::!I. ·1.1. ~:: 
~8.16.:L1"l 

153. :L2.13 

'£7G.l~. -1 
li.ll. 4;~ 
~l9.19. !t 
11.11.11 
t;7.15.HI;1. 
7~1.l9. 9-
~t'.U. 1 
GJ. S. ·P. 

·l45.1 7. 5', 

(7. \ 
Ibq. liZ. dll'L grs. 
:;.11.1Ii.~1 
rl. S. 7.11 
7. 9.1S.2:~ 

Il.1O.EI.17 
U. j'. !I. 8 
l(j.1O .11. ~~ 
18. S.1!l.18 

77. S. O. 0 

(4.) 
$19G7.Sn 

20.S.75-
:·n!q.G~!. 
7658.50-
SD7G.:n}'· 
,)~- .• 1,>1 
-'L 4 d. _.:.! 

17l;!I.:2~, 

~-!SUI2 

(~. ) 
II .::::. t lZ. drs. ~(·r. gr:o;. 

5.11.7.2.19 
4.10.!.1. j 
;:.l1.li.~.H 

1. !1.3.1.12 
~. ·J.5.0.1U 
n. 7 .. ~.~. ~t 
.) 

8.1.1.1:~ 



(9.) 

m. rur. rods. yds. 

176.7.39.5 
85.4.20.1 
79.6.29.3 
42.3. 8.2 
67.1.11.2 

118.3.10.3 
81.2.31.1 
79.0.21.2 
18.3.33.3 

749.2. 6.0 
----

(13.) 

a. ch. hnks. 

79.9.9999 
117.4.3650 
47.5. 941 
56.2.1182 
27.7.2813 
36.1. 771 
84.8.1160 

449.8. 

(17.) 

cwt. qrs. Ibs. 

87.3.11 
49.1.18 
28.3.15 
36.1. 8 
88.1.16 
57.3.14 

348.3.7 

516 
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(10.) 

yds. ft. in. I. 

18.2.11.11 
14.2. 7. 9 
8.1.10. 7 

11.0. 7. G 
7.2. 8. !> 

16.2. 9.10 
8.1. 7. G 

87.0. 3. 6 

(14.) 

ch. b. p. g. 'It. pt. 

5 . 35 . 3 . 1. 3 .1 
7.18.2.0.1.1 
8. 7.1.1.0.1 
3 . 26 . 0 . 0 .1. 0 
.f. 18.0.1.0.1 

29.34.0.0.3.0 

(18.) 

3590 .59' . 59" 
153 .40.45 
270 O. 0 
179 .45.30 

81 .30.10 
89 .59 .59 

1134 .56.23 

(11.) (12.) 

ac. roods, rd. rods. yds. ft. in. 

29.3.39 39.30.8.143 
!>7.2.18 18.11.4. 68 

118.0.26 ~-L 4.7.118 
75.3.11 11.21.2. 9G 
51.1. S 15 .27 .0 .12-1 
~)·L 1.19 ,,-...... G.3. 87 
G3.:'L21 19.25.2. 38 
78.1.1G 
19.3.33 
---
589.0.30 157. 6.3. 9S 
----

(15.) 

ttl. pi. hbd. gal qt. pt. gl. 

6.1.1.1.3.1.3 
4.0.1.1.2.0.2 
5.1.0.0.1.1.1 

1.1.0.1.0 

16.1.1.5.0.0.2 

(19.) 

yrs. days. hI's. min. sec. 

33.364.23.59.59 
28.113.11.48.48 
17. 97.] 2. O. 0 
1.307.23.48.49 

12.11-1. O. O. " 

93.267.23.37.36 

(16.) 

ydS.'l1'S.1I1S. 

36.3.2 
19.1.3 
S7.2.1 
63.0.2 
74.~.2 
93.3.3 

375.2.1 
----

(20.) 

CIVt. ql'S. Ills. 

1R.1.18 
22.3.11 
9.2.18 

12.1.1!> 
8.:L2·1 

31. 2. 0 

103.3.11 
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LEDGER ACCOUNTS. 

The debit and credit sides of four folios of 11 ledger are as belew, 

what are the balances '? 

( 21.) DR. 

$1~14.7;; 
863.09 
291.45 
:US.25 

1789.87 
!In ,f,:: 

2000.00 
798.3S 

2018.50 
164.30 
~77.15 

1165.20 
3li7AO 
984.70 
273.60 
584.10 

1200.00 
ti8.75 
79.15 
56.18 

2860.14 

-
... d. R. ( 'J") D 

Stil.l a 
17.11 
45.as 
19.63 

187.13 
87 .l>:~ 
S7.SS 

111.11 
134.56 
179.51 
340.25 
22-!.12 
156.12 

(21.) CR. 

$2763.80 
·~71.38 
::lij.50 
~U7.1l 
584.88 
963.15 

1257.75 
189.60 
98.13 

756.25 
87.50 

163.63 
1291.00 
784.25 

79.75 
81.18 

318.50 
1819.~o 

58.50 
17G.25 

\(23.) CR. 

I 
$80.10 

15.65 
I 39.88 
I 10.1::: 
: 17G.15 

bH.~)~ 

77.S1 
99.88 
16.97 
37.63 
75.75 
56.51 

(22.) DR. 

$198.7;; 
47.63 
18.11 
~17.38 
85.88 
76.20 

4.50 
181.60 

19.25 
76.38 

219.50 
48.7G 
93.15 
~5.GO 
81.05 
28.30 
69.08 

157.11 
278.00 

59.50 
11.~5 

941.12 

1(~4.) DR. 

I $177.88 
I 291.1G 

::56.1 :~ 
IS:l.:je-; 
·171.G3 
785.SS 
911.50 
583.15 
..J.:::?61 
:~55.55 
638.~7 
<13G.15 

$ 

(22.) CR. 

$118.5G 
9.05 

16.25 
37.08 
19.13 
47.75 
65.92 
32.40 
76.50 

7.75 
197.25 

15.75 
8.38 

93.15 
67.45 

5.45 
18.09 

4.12 
57.60 
28.88 

/<2,1.) CR. 

$156.92 
285.15 
:~5G.12 
178.25 
·169.10 
698.80 
930.75 
496.20 
547.60 
-178.99 
G46.5..J. 
:J72.25 
~G2.12 

$ 

• 
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'25.-) DR. (25. ) CR. 1(26.) ~R. (26.) CR. 

$176.93 $1237.75 i $1084.G3 4786.87 
27.85 2763.18 I 457.88 183.05 
79.37 194.2[) I 100.:37 97.75 
98.11 3!L:':7 I 

87.1~ 149.15 
35.40 8.% !l4.% 13.25 
83.50 lU~7 t 7 .20 41.18 

1127.25 29.05 :~!).15 8.50 
48.18 G::':.:,W 8.r;~J !1.75 

250.0U 71.80 :367040 11.1~ 
.779.G3 13.10 1 r<.! I:: 183.G~ 
154.20 45.50 (j7A5 79.10 

59.75 :25.:2(1 :21.G:3 814.00 
68.87 43.15 2!lS.GO 95.50 
18.75 7.50 78 (iO 218.00 
28.63 50.00 18H.OO 59.87 
71.38 87.75 -t7.15 18.05 

293.63 5.()O \;,'-UO 77.4U 
185.10 3l. GO ;,1.:;1) :;S.C7 

9.05 BAO 12.1:;: 1G.G::! 
64.20 90.7G 8!).7S ~).S7 
38.75 1 G.1;1 ll~.IJO 11.12 
45.45 (i7.(j;j t;!'.;)O 89.50 

215.87 GS.5U 4S.75 4.20 
'"' --•• , ~l G7.05 ;:':(j.l~ 137.37 

93.!-l2 ·t~t .;~;) ~tl.:20 81.09 
81.88 ~ 1.:!j 87.\i:: 7.05 
68.25 ;;;).1;) 90.00 57.20 
99.99 ~IU:j 100.75 114.25 
18.12 !'2.87 49.15 297.00 
27.1:3 :·-;r;.28 87.63 78.75 

1G8.00 81.18 "t:-{.2;) 564.87 
75.75 10.80 81.:;7 961.34 

738.38 51.25 ~U.G5 268.34 
18.24 (ii.54 37.49 567.84 

136.25 91.12 46.87 987.69 
126.n 18.35 91.13 356.78 
834.15 42.54 54.12 978.65 
128.71 16.21 64.54 546.37 
136.~8 25.51 57.62 786.42 
178.16 53.99 38.94 428.97 
284.77 62.87 61.87 642.85 
326.54 91.54 93.89 5:9.64-
412.13 32.21 89.78 428.04 
391.15 54.12 2~.4(; 106.70 
267.18 77.99 64.98 500.00 
125.13 42.51 73.75 250.09 

4. 
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(1.) 

$147985.871 
86997.75 

ARITHMETIC. 

SUBTRACTION. 

(2.) 

£1573.11. 4! 
976.15.10! 

(3.) 

$810731.37!-
341876.62i 

4. I have taken this month ill trade £1796.18.11, and paid 
£673.10.10 for fall goods, and expended lor private purposea, £36. 
8.1, and lodged the rest in the Ontario Bank; how mauy dollars 
have I banked ·t Ans. $4348. 

5. I bought ·i 7 tons, 17 cwt., 1 qr., 18 lbs. of grain, and have 
sold 29 tons, 18 cwt., 3 qrs., ~J lbs. of it; how much have I in 
store'? Ans. 17 tons, 18 cwt., 1 qr. 21 Ihs. 

6. If the distance from Toronto tlj Quebec is 503 miles, 1 fur., 
20 rods; and the distance from Montreal to Quebec is 180 miles, 2 
fur., 35 rods: what is the distance from '£oronto to Montreal?

Ans. m .322.6.25. 
7. A farmer possessed 127!:1 acres, 2 roods, 21 rods, and by his 

will left 789 acres, 3 roods, 3G rods to his eldest SOl1, and the rest to 
the second; how much had the younger? 

Ans. 489 acres, 2 roods, 25 rods. 
8. The latitude of London (England,) is 51 0 .30'A!)" N., and that 

of Gibraltar 36 0 .6'.:30" N.; how many degrees is Gibraltar south of 
London? Ans. Ij 0.24'.19". 

9. The earth performs a revolution round the sun in about 365 
days, 5 hours, 48 minutes and 48 seconds, and the planet Jupiter in 
about 4332 days, l·l hours, 26 minutes and 55 seconds; how much 
longer does it take Jupiter to perform one revolution than t he earth? 

Ans. 39G7 days, 8 h., 38 min .. 7 sec. 
10. I bought G.J. lbs., 10 oz. of tobacco, and 11 oz. of it Were lost 

by drying; and I sold 36 lbs., 12 oz. of it to A.; and 11 lbit, 9 oz. 
to B. j and used 3 lbs., 14 oz. myself; how much have I remaining, 
and how much did I get for what I sold, at 6 cents an ounce, and 
how much did my own consumption and drying come to ut the cost 
price, which was 5 cents an ounce? 

Aus. (1.) 1 lb., 12 oz. (2.) $46.38. (3.) $3.65 . 

•• • 

MULTIPLICATION. 

1. $1796X47=$84412. 3. $168.~7tX64=$10808. 
2. £2.19.2tXI44=£426.3.0. 4. £1.2.9X225 ,£255.18.9 
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5. Find the duty 011 !l7 consignments of merchandise at 8SG.ti2} 

each? Ans. $S402.G21. 
It is often convenient to multiply denominate numbers by the 

lactors of the multiplier. Thus: to multiply by 84 is the same as 

to multiply by 7 and 12. Thus, in the annexed examples, since 
12X7=84,18 tons, 12 cwt .. :2 (P·s., 11 Ihs.X84, is the same a~J 

18 tons, 12 cwL,:2 tp·s., I1lbs.XI2X., &c. 

\ G.) (7.) (8.) 
tons. <:1\'1. qrR. lbs. a,'. roodR. ret'. 
18.1~.2.11x84 

12 
~7 . ~ . 29 >~.2 

~ 
C~ .15.(iXI50 

[) 

~23 .11.1. '; 
7 

1564.19.0.24 

(9.) 

~21.1.:;::l 

H 

1993.11. 8 
---------

18.17.G 
5 

~H. 7.G 
Ii 

5GG. 5.0 

no. ) 
ewt. qrR. lbs. Ibs. oz. Llr". 

23.3. 22X 4~' 49.11.1:2X63 
7 7 

167.3. ·1 348. ~. -1 ,.. 
!I • 

1174.2. .y :U33. ·1 . ·l .J 

Questions. such as No. 10, may also be worked by multiplyinh 
each denomination separately by the whole given 
multiplier at once, reducing to the next higher de
nomination, and adding this to the next result.-
'rhus: £3.15.G, multiplied by 150, will give ~l., 

900 pence= 7!J shillings,-( 2.) 15 shillings multi
plied by 150, will give 22GO shillings, which, add
ed to the 75 shillings already found, will give 
2325 shillings, which reduced will give 116 pounds, 
[, shillings, and (:-l.) the 3 pounds multiplied by 
150, will give 450 pounds, which added to what 
has already been found, will give a final result of' 
£566.5.0, as already obtained by the method of 
factors. 

£3.15.G 
150 

900 

75.0 
2250.0 

23~G.O 

£116.5.0 
'-150.0.0 

£566.5.0 
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cwt. qrs. Ibs. em. qrs. tbe. 

9.3.22+86 £2.13.1! 1.2.17+27 
86 125 27 

857.1.17 £331. 18.0i 45.0. 9 

SUPPLEMENT TO THE MULTIPLICATION OF 
DENOMINATE NUMBERS. 

6. How many secondR has a person lived who has completed his 
twentieth year, the year consisting of 365 days, 5 hours, 48 minutes, 
and 48 seconds? Ans. 662688000. 

';. Bought 7 loads of hay, each weighing 1 ton, 3 cwt., 3 qrs., 
12 lbs j what did the whole weigh? 

8. If a man can reap 3 acres and 3:'> rods per day, how much 
will he reap in 30 days? Ans. 96 acres, 90 rods. 

9. If a staemboat ply across a channel, the breadth of which is 
equal to 2°, 25', 10", what angular i'pace has she traversed at the 
end of 20 trips? Ans. 48°,23'. 

10. If a man saves 3s. 9~d. a day, how much will he save in the 
year, omitting the Sabbaths? Ans. £59 6s. 9id. 

11. If 12 gallons, :; quarts, 1 pint of molasses be used in a hotel 
in a week, how much would be used in a year at that rate? 

Ans. 10 hhds., 39 gals., 2 qts. 
12. If a man can saw one cord of wood in 8 hours, 45 minutes, 

50 seconds, in what time will he saw 11 cords? 

Ans. 4 days, 24 hours, 10 seconds. 
13. If 13 waggons carry:~ tons, 15 cwt., 1 qr., 15 lbs. each, 

how much do they all carry'? Ans. 49 tons, 0 cwt., 0 qr., 20 lbs. 
14. If a man travel 20 miles, 5 furlongs, and 2tl rods a day, how 

would he travel at that rate in a year? 

Ans. 755 m., 7 fur., 20 rods. 
15. There are 24 piles of wood, each containing 3 cords, 42 

cubic feet; what is the whole quantity? Ans. 79 cords, 120 ft. 
16. If 17 hhds. of sugar weigh 12 cwt., 1 qr., 20 lbs. each how 

lUuch will the whole weigh? Ans. 211 cwt., 2 qrs., 15 lbs. 
17. Allowing 75 yards, 18 feet, for the surface of 9 rooms how 

much paper would be required to cover the wall? ' 

Ans. 693 sq. yards. 
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18. If 11 casks contain 54 gals.) 3 qts., 1 pt., 2 gills each, how 
much would they all coutain ? Ans. 604 gals., 1 qt., 2 gills. 

19. If the cars go 21 miles, ~ furlongs, 10 rod~ per hour, how 
far will they go in 15 hours? Ans. 319 miles, 1 fur., 30 rods. 

20. If 1 silver cup weigh 3 oz., 15 dwts., 10 grs., how much will 
10 such cups weigh? Ans. 3 lbs., 1 oz., 14 dms., 4 grEl. 

DIVISION. 

In Division, all remainders are to be reduced to the next lower 
denomination, and in that form divided, to get the units of that 
denomination. 

EXERCISES. 

1. A silversmith made half-a-dozen spoons weighing 2 lbs., 8 oz., 
10 dwts.; what was the weight of each'! .\n:". 5 oz., 8 dwts., 8 grs. 

~. If 45 waggons carry 685 bushels, 2 pecks, 4 quarts, how much 
does each carryon equal distribution? Ans. 15 bushels, 7'~ quarts. 

:3. If a labourer receives 149 lbs., n oz. of meat as payment for 
26 days' work, how much is that per day, on an average'/ 

Ans. 5 lb~., 12:lti oz. 
4. If a steamer occupies 48 days, 17 hours, and 40 minutes, in 

making 121 trips, what is the average time? Ans. 9 h. 40 min. 
5. If 98 bushels, :~ pecks, and 2 quarts of grain can be packed 

in 37 equal-sized barrels, how much will there be in each? 
Ans. 2 bush., 2 pecks, 5g qts. 

6. If a man has an income of £400 a year, how much has he 
each day? Ans. £11s. 1L/ad. 

7. An English nobleman has £200,000 a year; how much has 
he a day? Ans. £547 18s. 10!d., nearly. 

8. In a coal mine, ~7 ton~, 13 ewt., 2 qrs. were raised in 97 
days; how much was that per day, on an average? 

Ans. 13 cwt., 3 qrs., 22 Ibs.+. 
~I. If 19 canisters of equal size contain 332 lbs., 8 oz., how much 

is in each ? ~\ns. 17 Ibs., 8 oz. 
10. If $15.50 be the value of 1 lb. of silver, what will be the 

weight of $500000 worth ? 
Ans. 32258 lbs., 8 oz., 15 dwts., llB· grs. 
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11. If 1246 bushels of wheat are produced in a field of 16 acres 
what is the yield per acre '1 .. \.n~. 77 bu~h" ;; pecks, & qts., It pts. 

1~. A gardener pulled 13500 bushels of apples off 60 trees; how 
many, on an average, were in each bushel? .;\.ns. 230. 

1:3. 1f 13 hogsheads of sugar weigh G tons, 8 cwts., 2 qrs" 
7 Ibs., what is the weight of each '? Ans. 9 cwt., 3 (Irs., 141bs. 

I!. What is the twenty-third part of 137 Ibs., 9 oz., 18 dwts., 
22 grs. '? Anf'. 5 Ibs., 11 oz., ] 8 dwts., 5J~1 grs. 

15. A ~hipment of :.;ugar consisted of 8003 tons, 17 cwt., 1 qr., 
12 lbs., 10 oz., net weight; it was to be shared equally by 451 gro
cers; how much did each get? 

Ans. 17 tons, 14 ewt., 3 qrs., 18 Ibs. 14 oz. 
16. If a horse runs 17-1 miles, 26 rods, in 14 hours, what is his 

speed per hour? Ans. 12 miles, 3 fur., 19 rods. 
17 ... \. farmer divided his farm, containing 322 acres, 2 roods. 10 

rods, eflually among his seven sons and 6 sons-in-law; what was the 
share of' cal:h"? ~\.m:. 2-1 acrc~, 3 roods, 10 rods. 

18. If 1:32 bushels, :; pecks, 7 (luarts of corn be distributed 
equally among ~3 poor persons; how much does each get? 

Ans. ;) bushels, 3 pecks, 1 quart. 
1~1. A man having purchased 119 cwt., 3 qrs., 23lbs of hay, and 

drew home in 6 waggons ; how much was on each waggon ? 
Ans, 19 ('wt., 3 qrs., 23 Ibs. 

~I1XED EXERCISES ON DENOllIINATE NUlIIBERS. 

20. A gentleman, by his will, left an e~tate worth $2-190, to be 
divided among his two sons and 3 daughters ill the following propor
tions :-The widow was to receive one· third of the whole, less $346; 
the younger son $212 more than his mother; the older son as much 
as his mother and brother, lacking $335.50, and the three daughters 
were to have the remainder, share and share alike; what was the 
8hare of each? 

Ans. The widow got $484; the older son got $S-14~; the younger 
son got $696; each daughter got $155k. 

~1. A gentleman left a property in land, consisting of 448 acres, 
;) roods, ~-! rods, to be divided among his four children in the 
followin~ proportions :-The youngest was to get 4 acres, 3 roods, 6 
rods more than the eighth part; the second youngest was to o-et one
fifth of the remainder; the oldest but one was to get one-third of the 
remainder, and the oldest the l'csidue; what was the share of each? 
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Ans. The youngest got 60 acres, 3 roods, 24 rods; the next got 
77 acres, 2 roods, 10 rods; the next got 103 acres, 1 rood, 
:34R rods; the oldest got 206 acres, 3 roods, 29! rods. 

22. A ship made the following headway on six successive days: 
On Monday, 3°, 8',45" south, and 1°,51' east; on Tuesday, 2°,36' 
south, and 2°, 1', 15" east; on "\Vedncsday, 4°, 0',52" south, and 
1 ° east; on Thursday, 1°, 48', 52" south, and :3°, !ti', 22" east; on 
Friday, 1°, 1!1' south, and 48', 29" east; and on Saturday, 59', 30" 
south, and 3°, 52', 11" east; find her distances south and east from 
the port of departure. 

Ans. South 13°, 52', 59"; East 12°, 49', 17" 

23. A vintner sold in one week, :)1 hogsheads, 53 gallons, 1 
quart, 1 pint; in the next week, 27 hogsheads, 39 gallons, 3 quarts j 
in the next week, 19 hogsheads, 13 gallons, 3 quarts j how much did 
hc sell in the three weeks '1 

Ans. 88 hogsheads, 43 gallons, 3 quart:;;, 1 pint. 

24. In a pile (Ii' wood there are :)7 cords, 119 cuhic feet, 76 
cubic inches; in another there arc 9 cords, 104 cubic feet; in a 
third there arc 48 cords, 7 cubic feet, 1 ~7 cubic inches, and in a 
fourth there arc til cord:,:, 139 cubic inches. Find the whole 
amount. .\11S. Hj6 cords, 102 feet, 342 inches. 

25. The following cargo was landed at .Montreal from Liverpool: 
78 tons, 3 cwt., 2 qrs., 2(=j Ibs. of Irish pork; 125 tons, 15 cwt., 1 
qr., 9 Ibs. of iron j 90 tons, 1 ~ cwt., ~ qrs., 20 Ib8. of West of 
England cloth goods; 225 tons, 9 cwt., 1~ Ibs. of Scotch coal, and 
106 tons, 1 qr. of Staffordshire pottery; what is the whole amount 
of the consignment? .\n:,:. 636 tons, 1 cwt., 16 Ibs. 

26. If a man can count 100 one-dollar bills in a minute, and 
keep working 10 hours a day; how long will it take him to count a 
million? Ans. 16~ days. 

27. The earth's equatorial diameter is 4184U26 feet; how many 
miles '1 Ans. 7925 and 3426 feet. 

28. The earth's polar diameter is 7899 miles, 900 feet; how 
many feet? Ans. 41707620 feet. 

29. Sound i8 calculated to move 1130 feet per second; how far 
off is a cannon, the report of which is heard in l' 9"? 

Ans. 77970 feet. 
30. If the circumference of a waggon wheel be 14! feet; how 

often will it turn round in a mile, (5280 feet) '? Ans. 360 ti~esl 
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GREATEST COMMON MEASURE. 

13.-When any quantity is contained an even number of times in 
a greater, the p;reater i:-; called a multiple of the less, and the les:-; a 
submultiple, measure or aliquot part of the greater. Thus: 48 is a 
mUltiple of ~, 3, 4, ti, S, 1:!, 16 and 24, and each of these is a sub
multiple of 4~. 

'When (lne (luantity divides two or more rothers evenly it is 
called a common measure of those quantities, and the greatest num
ber that will divide thelll all i:-; called the greatet't common measure. 
Thus; 7 is a commorl measure of Ii:) and 49, and it is also the 
greatest common measure, for no larger number will divide both 
evenly. 

\Vhen any (luant.ity is measured evenly by two or more others, it 
is called a eommon multiple of them. Thus: 24 is a common mul
tiple of ~, 3, 4, I;, 8 and 12. 

A number which ean be divided into two equal integral parts is 
called an {'em nllmbcr, and one which cannot be so divided is called 
an odd number. Ill'ill'\" all numbers of the seric:,; ~, 4, 6, ;-;. 10, I:?, 
&c., are even, while those of the series 1, ::, 3, 7, ~I, 11, &c., are odd. 
Hence the sum of any number of cvcn Iluautities is even; also, the 
sum of any even number of odd quantities is even; but the sum of 
any odd number of odd quantities is odd. This principle is of great 
use in checking additions. 

~\. prime number is one which has no integral factors excepi 
itself and unity; a composite numbcr is one that has integral fac. 
tors greater than unity, and numbers which ha.ve no common factor 
greater than unity are said to be primc to each other. Of the first
kind are 1, ~, ;;, 5, 7, 11, &c., of'the second, 4 6 ~ 9 10 12 &c . , , " , , ., 
also, 2 and 7 arc ,Prime to each other, and so are 6 and 7. 

If one lluantity measure another it will measure any multiple of 
it. Thus: :;inee ~ measures 6, it will also measure 12 18 24 &e , , , " 

because it is a factor of all these. 

If one (luantity measure two or more others, it will also measure 
their sum and difference, and also the sum and difference of any 



GREATEST COMMON MEASURE. 53 

multiples of them, because it measures them when they are taken 
separately. 

Hence, if' one number divide the whole of' another number, and 
al~o one part. of it, it will divide the other part too. Thus: 6 di
vides 24 and 18, and :;0 the other part, 6; !) divides 45 and 27, and 
also the remainder, 18. Ais(I, if a number be composed of several 
parts, each of which has a common factor, that factor will also 
measure their sum. Thus:!) measures 18, 27, and 36, and their 
sum, 81. 

From the:;e principles wc can deduce a rule for finding the 
greatest comlllon measure of two or more quantities. 

RU LE. 

Divide the greater by the less, and then the less by the re
mainder, until nothing is left, and the last divisor will be the 
greatest common measure. 

EXA ~1 r LE. 

2145 3471 
1326 2145 

A concise form of the work is exhibited in 
8Hl 
507 

312 
195 

117 
78 

1321j 
81!) 

507 
312 

195 
117 

the margin. The quotients are omitted as 
unnecessary. The last divisor, 39, is the G. 
C. :U., as may be proved by trial. If it is re
quired to find the G. C. 1\1. of more than two 
numbers, first find the G. C. 1\1. of two of 
them, and then the G. C. 1\1. of that and anothcr, 
and so on. 

39 78 
78 

EXERCISES, 

Find the G. C. 1'1. of the following quantities: 

1. 247 and 323. 
2. 532 and 1::!74. 
3. 741 and 1273. 
4. 10416 and ~57t:il 
5. 468 and 1266. 
6. 2857U, and 999999. 
7. 15863 and 21489. 
8. 8280 and 11385. 
!). 17222 and 32943. 

LO. 19752 and 69132. 

Ans. 19. 
AmI. 14. 
ADs. I!). 
Ans.93. 

Ans.6. 
Ans. 142857. 

Ans.29. 
Ans.1035. 

All:;. 7!.l. 
Am;, 9876. 
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We may otton find the G. C. ~I. by inspection. For example, in 
exercise 5, we see that 2 will measure both quantities (Art. 13). for 
both are even, and also that 3 will m('aSUl'e both, because it Il1€asures 
the sum of the digits (Art. lti. 

The least common multiple of two or more numhers is the 
smallest number that is divisible by all of them. Thus: 48 is a 
common multiple of 2,3,4,6, 8 and 12, but :!4 is the least common 
multiple of them. 

It is plain that the least common multiple of quantities that havc 
no common factor is their product. Thus: the L. C. 1\1. of 5, 7, 6 
is :no. But if the quantities have a common factor, t.hat factor is 
to be taken only once. Thus: 06, 48, 24, are all common multi
ples of 2, 3, 4, 6, 8, 12, but the least of the~e, 24, contains only the 
factors 3 and 8, which arc prime to each other, for 2, 3, 4, 6 are all 
contained in 12, and 8 and 12 have a common factor, 4, which 
being left out of one of them, 8, gives 2 X 12=24, or, being left out 
uf the other, 12, gives 8~<,3=24. From this we derive the 

RULE: 

2 .•. 3 .•• 4 ... li ... 9 ... 18 ... ~7 .. . :W 

... -:1: ...... ~j ... ,j "1 f 18 .)~ "0 

2 ... ~ ... 27 ... 15 

312 ... 27 ... 15 

2 ... 9 ... 5 
U 

45 
2 

90 
3 

270 
2 

640 

Expunge all common factors 
and take the continued product 
of all the results and divisors. 
Thus, to find the L. C. lH. of 
') 3 4 6 n 18 .)~ '.)0 .... , , , ,", , .... 4, t..J , ar-
range them in a horizontal line, 
and as 2, 3, 6, 9 are all contained 
in 18, they may be omitted, as 
in the second line, then, as 2 is 
contained in '1, 18 and 30, it 
may be divided out, and as 9 in 
the third line is contained in 27 , 
it may be omitted, as in the 
fourth line; and 27 and 15 be
ing both divisible by 3, we ob
tain in the fifth line 2, V, 5, all 
prime to each other, and the 
products of these and the divis
ors 3 and 2 is the L. C. 1\1., 
540. 
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EXERCISES 

Find the L. C. 1\1. of the following quantities: 

1. 8, 12, IIi. ~4, 33. 
2. :-35, 42, 4;), 81, 100. 
3. ~, 4, 8, 16, ;~~, 6-1, 128 
4. 2,3, G, 7, 11. 
5. 3, 9, 27, 81, 243, 729. 
6. 12, 16, 18, ;)0, 48. 
7. 3, 4, 5, 6, 7. 
8. 2,3,4, 5, 6, 7, 8, 9. 
9. 2, 4, 7, 12, 16, 21, 56. 

10. 2, !J, 11,33. 

E X A ~I P L E S FoR P RAe T rOE . 
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AilS. 528. 
Ans. 56700. 

Ans. 1:2~. 
Ans. 2310. 

Ans. 72~1. 
Ans. 720. 
Ans.420. 

Ans.2520. 
Ans.336. 
ADS. 198. 

1. What will ;:;:20 caps cost at $7.50 cach? An:;. $2400. 
~. If you can purchase slates at 20 cents each; how many can 

you buy for $7.40 ? Ans. 37. 
3. If you can walk 4: miles an hour; how far can you go in ~4 

hours? An:;. 96. 
4. What will be the cost of 216 barrels of' pork at $7.50 per 

barrel? Ans. $1620. 
5. How many sheep can be bought for $560 at $3.50 per head? 

Ans. 160. 
Ii. If 82;) pounds of beef are consumed by a garrison in one day; 

what will be the eost for 6 days at 11 cents per pound for beef'? 
~\.n~. $544.50. 

I. ~\. farmer f'old 185 acres of land at S:2G per acre, and received 
in payment 17 horses at 870 each, aud 12 cows at $20 each; how 
much remains due ·t AliI:'. $3195. 

8. A merchant bought 120 yaro.s of Canadian tweed at $1.1;) a 
yard; 60 yards of flannel at ~I;) cents pcr yard, and 1:3 dozen pairs 
of £!;lovcl:' at :]i) cents pel' pair; what was the amount of his bill ? 

Ans. S24!J.GO. 
!I. At $2 per gallon; how much wine can he hought for $84? 

Ans. ,12 gals. 

10. A boy had $5.50, ano. he paid one dollar and five cents for 
It book; how much had he left '1 Ans. $4.45. 

11. What will 18 cords of wood I}ost '.it 84.75 pel' cord '1 
ADS. 885.50. 
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12. How many pounds of sugar can be bought for 89.35, at 11 
cents per pound? Ans. 85 lbs. 

13. What will a jury of 12 men receive for coming from Kings
ton to Toronto at 10 cents a mile each; the distance being 11iO miles'? 

Ans. $192. 

14. A grocer bought a hogshead of molasses at 3:2 cents per 
~allon; but 18 gallons leaked out, and he sold the remainder at 55 
cents per gallon; did he make or lose, and how much? 

An:-;. He gained $4.59. 
15. If a clerk':-; salary is $600 a year, and his personal expenses 

$320; how many years before he will be worth $6600, if he has 
$1000 at the present time .? Ans. 20 years. 

16. A speculator bought ~OO bushels of apples for $90, and sold 
the same for $120: how much did he make per bushel? 

Ans. 15 cents. 
17. A person sells 15 tons of hay at $~2 per ton, aDd receives in 

payment a carriage worth SU3, a cow worth $45, a colt. worth $40, 
and the balance in cash; how much money ought he tOl'eceive ? 

Ans. $120. 
18. How many pounds of butter, at 20 cents per pound, must 

bc ~iven for 18 pounds of tca worth 75 cents per pound? 
An~. 67~ lbs. 

1:.l. ~\. ~\'ocer bl/ught 7 barreL-; of fif'h at S18 per barrel; but one 
barrel proved to bc bad, which he sold for $5 less than co:-t, and the 
remainder at an auvance of 8:3 per barrel; did he gain or lose, and 
how much .? ~\.ns. Lost $1:3. 

20. A man bought a drove of cattle for $18130, and after sel
ling 84 of them at $51 each, the rest stood him in $43 each; how 
many did he buy'? Ans. 406. 

21. What will 2 cwt. of cheese cost at 9! cents per pound? 

Ans. SI!l 00. 

2~. ~\.. is worth $~60, B. is worth five times as much as A., less 
$600, and C. is worth three times as much as ~\.. and B. and $300 
more; what are B. and C. worth each, and how much are they all 
worth? Ans. B. $4200 ; C. $15780; all $20940. 

23. A boy bought a dozen knives at 15 cents each, and after 
selling half of them at the rate of $2.22 per dozen, he lost three, and 
sold the balance at 25 cents each; did he make 01' lose, and how 
much? Ans. Gained 6 cents. 

24. A labonrer bought a coat wOl'th $16, a vest worth $3, and a 
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pair of pants worth $5.50; how many days had he to work to pay 
for his suit; his services being worth 50 cents per day? 

Ans. 49 days. 
25. What will 14 Lushels of clover seed cost at 12~ cents per 

pound? Ans. $105. 
2G. A farmer sold a load of oats weighing 1836 pounds, at 30 

cents per bushel; how much did he receive for the same? 
Ans. $16.20. 

27. A produce dealer bought at one time, one load of wheat 
weighing 3240. pounds, at $1.05 per bushel; one load of barley 
weighing 2400 pounds, at 85 cents per bushel; one load of rye 
weighing 2800 pounds, at 65 cents per bushel; two loads of pease, 
each 2400 pounds, at 68 cents per bushel; three loads of buckwheat, 
each weighing 1400, at 55~ cents per bushel; and a quantity of oats 
weighing 578 pounds, at 33 cents per bushel; what had he to pay 
for the whole '? Ans. $250.15~. 

28. A farmer has 12 sheep worth $3.50 each; 9 pigs worth 
$4.6C, each; one cow worth $35, and a fine horse valued at $150. He 
exchanges them with his neighbour for a yoke of oxen worth $75; two 
lambs worth $1.925 each; a carriage worth $100, and takes the 
balance in ealves.at $4.50; how many calves does he receive? 

Ans.20. 
29. A and B sat down to count their money, and found that 

they had together $225, but A had $15 more than R; how much 
had each? Ans. A $120, B $105. 

30. A miller bought 250 bushels of oats for $85 and sold 225 
bushels for $70; what did the remainder cost him per bushel? 

Ans.60c. 
:n. A widow lady has a farm valued at $6720; also three 

houses, worth $12530, 811324, and $9875. She has a daughter and 
two sons. To the daughter she gives one-fourth the value of the 
farm, and one-third the value of the houses, and then divides the 
remainder equally among the boys, how much did each receive? 

Ans. daughter $12923, each son, $13763. 
:t~. A lllan went into business with a capital of $1500; the first 

year he gained $800, the second year $950, the third year $700, and 
the fourth year 625, when he invested the whole ill a cargo of tea. 
and doubled his money; what was he then worth. Ans. $9150. 

33. A boy paid out 30 cents for apples, at the rate of 6 for 
3 cents; how lllany apples did he purchase? Ans. 60. 
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34. A schoolboy bought 12 oranges at 3 cents each, and sold 
them for 1~ cents more than he paid for them; how much did he 
sell them at each? Ans.4c. 

35. A clerk's income is S2G98 a Y0:1r, :l.11U his expenses $,L50 
per day; how much will he save in two years '? Ans. 82111. 

3G. A speculator bought 200 acres of land at S4;J per :lCl'l', and 
afterwards sold 150 acres of it for 811550; the balance he sold at a 

gain of $CI per acre, and received in payment S~;jO cash, and the 
balance in sheep at $::> each; how many sheep did he receive? 

Ans. 450 sheep. 

37. A butcher bought 9 calves for 8::>4:, and 9 lambs for $31.50 i 
how lUuch more did he pay for a calf thun a lamb? Ans. S~.50. 

::8. "\. farmer sold to a grocer 380 pounds of pork, at 'j cents per 
pound i 150 pounds of butter, at 17 cents per pound, and one cheese 
weighing G3 pounds, at 9 cents per pound i and received in payment 
22 pounds of sugar, at the rate of 11 pounds for :l dollar i 150 
poundR of nails, at 6 cents per pound; 15 pounds of tea, at 65 cents 
per pound i one half-barrel of fish, at SIS per barrel, and one suit of 
clothes worth $27 i did the farmer owe the grocer, or the p;rocer the 
farmer, and how much? Ans. the grocer owed the fanner 12 cents. 

39 . .:\ milkman sold 120 quarts of milk, at ;) eents per quart, 
and took in payment, one pig worth $1.50, and the balance in sheet
ing, at 10 cents per yard; how many yards did he receive '! 

~\ns. 45 yards. 
4:0. How many pounds of chcese, at. ~I cents per pounu, must be' 

given for 27 pounds of tea worth 80 cents per pound? Ans.24,O. 

I., 

FRACTIONS. 
14.-VULGAR OR COMlIION FRACTIONs.-When we h:we di

vided any number by :t less, und find no remainder, the quotient is 
called an integer, or whole number. ·When we have divided any 
number by a less as far as possible, and find a remainder still to be 
divided, but less than the divisor, and therefore not actually divisible 
by it, we must have recourse to some method of indicating this. ·We 
have seen already that the conventional sign of division is this 
mark ( --;-) ; thus, 3-:-·1 means that 3 is to be divided hy -1, and this 
being impossible, we indicate the operation either as above or by 
\';riting the three in the place of the upper dot, and the 4: in the 
place of the lower, thus, i. 
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The nature of a traction may be viewed in two ways. First, Wl' 

may consider that a unit is divided into :t certain number of equal 
parts and a certain number of t.hcse parts taken; or, secondly, that a 
number greater than unity i:-: diyided into certain eqnal parts, and 
one of these partfl taken; tl1U;;, i Illeans either that a nnit is divided 
into ·1 clJual parts aud three of them taken, or that three is divided 
into 4 equal parts and one til' them taken. For example, if a foot 
be divided into --1- equal part~, each of these part:-; will be 3 inches, 
and three of them will be nine inches; and ~ince 3 feet make 3G 
inllhes, if we divide 3 feet into ·1 equal parts, each of these parts will 
be 9 inches, and hence:i of 1 =:!- of 3. The lower figure is called 
the denominator, becanse it shows the denomination or number of 
parts into which the unit is supposed to be divided, and the upper 
one il:l called the numerator, because it shows the number of those 
parts considered in auy given liuestioll. When both are spoken of 
together thcy arc called the terms of the fraction. 

What may be considered the fundamental principle on which all 
the operations in fractions depend is this: that the form, but not tlw 
value of a fraction, is altered, if' both the term:-; are either multiplied 
or divided by the same quantity. If' we take the fraction t and 
multiply its terms by ~, we get~. Now, the -} of a foot i:'> an inch 
and-a-half, and therefore ~ is 6 inches and 6 half-inchefl, or 9 inches; 
but we have seen that t of a foot is 9 inches, therefore :t of a foot is 
the same as g of a foot. So also i of £1 and ~ of £1 are both 158. 
The same will hold good whatever the unit of measure may be, or 
whatever the fraction of that unit. Hence, universally the form of 
a fraction is altered if its terms be either multiplied or divided by 
the same number, but its value remains the same. 

Again, if we multiply the numerator ~ by 2, but leave the 
denominator --1- unchanged, we obtain?, and, keeping to our first 
illustration, !; of a foot is 6 times three inche~, or 18 inches, which 
is donble of 9 inches, the value of i. We should have obtained the 
3ame result by taking ~ and dividing its denominator by ~, without 
dividing its numerator. Hence, a fraction is multiplied by either 
multiplying its numerator or dividing its denominator. In like 
manner, if we take the fraction ~ and divide its numerator by ~, we 
obtain i, and if we multiply the denominator of its equal .1 by ~, we 
obtain the same rusult, J. Hence, -it is ;} of t, and therefore a frac
tion is divided by either dividing its numerator or multiplying its 
denominator. These principles may also be referred to the obvious 
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fact that in dividing any quantity the greater the divisor the less the 
quotient, and the less the divisor the greater the quotient. A:>. it is 
always desirable to have the smallest numbers possible to handle, let 
t.he operator observe this as a universal rule-divide lI'hen YOlt can. 

Fractions are classified in four different ways, according to four 
different circumstances. 

I. They are divided into Proper and [mproper Fraction:'!. 

A proper fraction is one whose numerator is less than its denomi
nator. In strictness such alone is a fraction. An improper fraction 
is one whose numerator is greater than its denominator. Strictly 
this is not really a fraction, but only a certain (luantity expressed in 
the fractional form. 

II. Simple and Compound Fractions. 

The term simple fraction, as opposed to compound fraction, 
expresses that the fraction is multiplied by unity alone, as .g., which 
means either -~ of 1 or t of 5, or .g. X l=k X s. 

A compound fraction is one that is multiplied by some other 
quantity. A fraction is called compound if either multiplier or mul
tiplicand, or both, be fractional. Thus: i of & and % of 11 are 
both compound, and are written iX& and iXll. 
III. Simple and Complex Fractions. 

The term simple fraction, as opposed to complex fraction, mcans 
that there is only one division. Thus:: ~ means that a single 
number, 15, is divided by a single number, IG. 

A complex fraction is one of which eit.her the llumerator or de
nominator, or both, are fractional, that is. it indicates a tlivision, 
when eith~r the given product or given factor. or both, are fractional. 

Th " 7 ~ J 8 d 1 _I I . us: :i+TT' 01''7 an 3:" an ~ are comp ex fractlOns and cx-
TT!I 7 

hibit the only three posssible forms. 

IV. Vulgar, or Common, aad Decimal Fractions. 
Decimal fractions are those expressed with a denominator 10 or , , 

a power of 10, c. g., iu, 110'<)0' T~tu. 
Any fraction not so expressed is called vulgar or common. 

Thus: 1 would be called a COlUmon fraction but its equivalent _7J>. 
, , 100' 

would be called a decimal fraction, and is written '75, the denomina-
tor being omitted, but its existence being indicated by the mark (,), 
called the decimal 'Ooint-. 



FRACTIONS. 

A mixed quantity is one expressed partly by a whole numbe! 
and partly by a fraction, as 4t, 12t. This is not another kind (/ 
fraction, but simply another mode of writing an improper fraction 
when the division indicated has been performed as far as possible 
Thus: _3tP"==±~, and ?i'=--12~. 

It is often said that there are six kinds of fractions-proper 
improper, simple, compound, complex, and mixed. This is logi 
cally incorrect, for a proper fraction is simple, and a mixed quantit) 
i'i an improper fraction in another form. 

I5.-0PERATIONS IN COl\DION FRACTIONs.-From the prill 
ciplcs laid down (Art. 21,) we can deduce rules for all the operation::
in fractions. 

1. An improper fraction i~ reduced to a mixed (luantity by per· 
forming the division indicated, as ',l. F -=:!4 b. 

II. A mixed lluantity is reduced to an improper fraction by 
multiplying the integral part by the denominator and adding ill thc 
numerator, as 12t=J.g::. 

So also un integer Illay be expressed in the fl'aetional forIll by 
writing 1 as a denominator, and multiplying the terms by whatever 
number will bring it to any required denomination. Thm;: tu 
reduce 7 to the samc denamination as ~, write~" and multiply the 
terms by G, and the result, -Y!" will he equivalent to the integcl' 7, 
and of the same form as ~. 

EXERCISE~. 

1. Express '~J..!. as a whole or mixed number. Ans.49. . ) Express 73 as a whole or mixed number . Ans. UT
7t;. .. Express Jll- as a whole or mixed number. Ans.71 . . -). 

4. Express ':/t- as a whole or mixed number. Aus.5E· 
5. Express Jl-58l{~ as a whole or mixed number Aus. 5~ ~~~\. 
G. Express H.;',/ as a whole or mixed number. Ans.ll;;'H· 
7. Express ::,,'l';'_ as a whole or mixed number. 

.) ~ 
Aus.7-r/:".!. 

8. Express n as a whole or mixed number. Ans. 7l.::.' 
9. Express L}j2 as a whole or mixed number. Ans.89. 

10. Express -'I'l- as a whole or mixed number. Ans. lOll' 
11. Express I{/ as a whole or mixed number. Ans. 2~1. 
1') ... Express J~fl. as a whole or mixed number. Ans. 19~. 
13. Express ~{,/- as a whole or mixed number. Ans. 12i'>;. 

14. Express 2'19 as a whole or mixed number. Ans •. q. 
5 
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15. 
16. 
17. 
18. 
19. 
20. 
21. 
<)<) ....... 
23. 
24. 
25. 
26. 

ARITHMETIC. 

Express ~~17_ as a whole or mixed number. Ans. 24t. 
Express -Vl'· as a whole or mixed number. Ans. 5H· 
Expre8s j 1- as a whole or mixed number. Ans. 3·lT' 
Express J'lt as a whole or mixed number. Ans. 5~. 
Express 1-il as a whole or mixed number. Ans.301· 
Express 1-fJ1- as a whole or mixed number. Ans. 83l J • 

Express Jj"c}- as a whole or mixed number. Ans. 9::io' 
Express 27 j as an improper fraction. Ans. 5~5_. 
Express 6Gb as an improper fraction. Ans. Q~Q. 
Express 15H as an improper fraction. Ans. ~lTl-· 
Express 7!t as an improper fraction. Ans. JI:l· 
Express 49 3S a fraction with the same denominator asH· 

Ans. 91
3
3'-. 

27. Express 19s. 3S a fraction of £1. Ans·1~· 
Ans. H. 28. Express 11 inches as a fraction of a foot. 

29. Bring 1, k, 1-, b, 112 to the same denomination. 
Al ' r. ,) 3 2 1 

lS. 11"' ]~, J:2' I~' T:J-

30. Express 11 as a fraction having the same denominator as -/-07 
•• 

Ans. :J'l70V_. 

III. To reduce a fraction to its lowest terms or simplest form, 
divide the terms by their greatest common measure. This is often 
readily done by inspection, 'as H=j=§. but in such questions as 
HH, the most secure and speedy method is to find the G. C. 1\1. of 
the terms and divide them by it. Thus: the G. C. M. of the frac
tion HH is 1092, and the terms of the fraction divided by this give 
1, the simplest form. 

EXERCISES. 

1. Reduce -/{'t/uti.j to its lowest terms or simplest form. Ans. 1. 
2. Reduce ~H J to its lowest terms or simplest form. 
3. Reduce H; ~ to its lowest terms or simplest form. 
4. Reduce 97(/u(~OIPu to its lowest terms or simplest form. 

5. Reduce :H~a to its lowest terms or simplest form. 
6. Reduce l'l7y;Ylu to its lowest terms or simplest form. 

7. Reduce ,Uh to its lowest terms or simplest form. 

8., Reduce UU to its lowest terms or simplest form. 
9. Reduce &~H to its lowest terms 01' simplest form. 

Ans .• 7 •• 

Ans. ~. 

Ans·lo· 
Ans. &. 

Ans·1· 

Aus· 1
1
3 · 

Ans.!. 
Ans. t. 
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10. Reduce ·.H~~~ to its lowest terms or simplest form. Ans. ~. 
11. Reduce llttJ':; to its lowest terms or simplest form. 

Ans. -{'''i' 
1 Rd G'l3't'tl t . I I' A 19 2. e uce .LoU 0 I S owes terms or SImp est 10rm. us. :;:0' 

13. Reduce -P1i~'J\~TI8g to its lowest terms or simplest form. 
Ans. ~. 

14. Reduce ·HH ~ to its lowest terms or simplest form. 

15. 
16. 
17. 
18. 
19. 
20. 

21. 

Ans. J~)~i.-f:Ij. 

Reduce } n t to its lowest terms or simplest form. Aus. ;,. 
Reduce:~ ~g to its lowest terms or simplest form. Aus·t,. 
Reduce .~ ~ i to its lowest terms or simplest form. Ans .. ~ {t. 
Reduce ;;F~\:;:; to its lowest terms or simplest form. Ans. -;$95 , 

Reduce ~~;~t~ to its lowest terms or simplest form. Aus.~· 

Reduce a~~~~ to its lowest terms or simplest form. 
Ans. 1+ 

Reduce ·jl;~fiN-?:I'u\:oijoijoij0(i to its lowest terms or simplest fOrIll. 
Aus. !. 

IV. To multiply one fraction by another, llluitiply numerator 

. 
L 

1 ... 1 ... 1 
111 ... 111. .. 111 

by numerator and denominator hy denominator. 

Thus: ! X t·=~. To illustrate that .': of S· is ~, 
take a line and let it be divided il.l,t) J P:llts, 
and each of those again into 3 parts, as in the 
margin, we find that the result is 9 parts, each, 

of course, being ~ of the unit. 
~ 

We have seen that a fraction is multiplied by multiplying thl:; 
numerator or dividing the denominator. Now, if it were required to 
multiply i} by ~, we could not divide the denominator, as 5 is not 
contained in 4, and therefore we multiply:the numerator and obtain 
J;['_, but we have multiplied by a lluantity equal to "; times the 
given one, and therefore we must divide the product by 7, i. c. (Art. 
21,) we must multiply the denominator 4 by 7, which gives lJ 
for the correct product. 

EXERCISES. 

1. Multiply -tl by H ? 
2. What i., Jw product of i by H ? 
3. What is the product of 17:;: by a ? 
4. What is the produc.t of ~ by .1? 
5. What is the product of ~ by U? 

Ans. -;h5"4' 

Ans. !j. 
Ans. 9~' 
Ans. f;. 
Ans·H· 
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6. What is the product of ~ by lu ? Ans. U· 
7. What is the product of 1~)090 by 17(5 ? Ans. I

6/ria' 
8. What is the product of H by }7} ? Ans. Ui. 
9. What is the product of ~ by 1? Ans. n· 

10. What is the product of : ~ by If? Ans. l4.\' 
When the product has been obtained it should be l'cduced to its 

lowest terms. Thus: the product of -?t by -H is /17;;, the terms of 
which are both divisible by 11, and so we get t.he equivalent fraction 
}7-;$' But we might :w well have divided by 11 before multiplying, 
for by this method we shonhl at once have found the fraction in its 
simplest form, viz., 17~. In the same manner any number or num
bers which are factors of both numerator. and denominator, may be 
omitted in the operation. This we eall cancelling in preference to 
the excessively awkward terlll "cancellation." 'rhis method will be 
clearly seen in exercise II. 

If .either the multiplier or multiplicand be a mixed quantity, it 
must be reduced to an improper fraotion before the Dlultiplication is 
performed. Thus: 8J X5J=-)-4"- X :;.;-'=-1.:i1·-'=Gl;JI.j' 

11. What fraction is equal to ~ of -J of ~J of l of J of ~ of ~ of ~? 
Ans. ~. 

12. What quantity is equal to 1~~ multiplied by '; & ? 

Ans.97B· 
13. What quantity is equal to 19~ multiplied by In ? 

14. What is the value of ~ of ;~ of H of ~ ? 
15. What is the value of! of ~. of ~ of H ? 
16. What is the product of ~7~ by 3J ? 
17. What is the product of H by -~ ~ ? 
18. What j;,; the product of G} lJY 5~? 

Ans.36. 
Ans .. ~ J. 

Ans. ;J\',,07' 
Ans. 107~li' I _ 

Ans. }~. 
Ans.3D!. 

19. Find the square and cube of E ? An ~R!J d 4913 
S. :j ti'l an } ij 6 4 B" 

20. What is the cube of i8 ? Ans !!.J1 U9 
• 64000' 

21. Multiply 27 by -}'l ? Ans.l. 

V.-DIVISION OF FRACTIONS. 
To divide one fraction by another, multiply by the recipro. 

cal of the divisor; or, in other words, invert the divisor and multi
ply. In the language of science, the reciprocal of a fraction is the 
fraction with its terms inverted. Thus : ~ is the reciprocal of ~; j 
of t. To find the reciprocal of a whole number. we must first 
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reprcsent It as having a dcnominator I,-thus 4=:;; (i=1, and 
therefore the reciprocals arc land t. The rule for division may be 
proved in two ways: 

FIRST PRooF.-Let it be required to divide .r'! by (i. If we 
had been required to divide by thc wholc number 5, we should either 
have divided (Art. 14,) the numerator, or multiplied thc denomina-
1or,-as the numerator is not diyisible by 5, "\)c multiply the dc
nominator, and obtain ;,7" ; but wc have divided by a quantity equal 
to six timcs the given one, and therefore, to compensate, we must 
JUultiply the result by 6, which gives ~ i. 

SECOND PROOF.-Write the question in thc complex form-
_7.. 7 
.!:;~, (11<.:n ,Art. U,) multiply both term" by 11, and ~'~ i" obtained; 

~j ti 

and again lllultiply the terms by u, and ~.~ is the result a" before.
The two operations arc virtually thc same, though exhibited in dif· 
ferent forms, and both are equivalent to the tcchnical rule, "Invert 
the divisor and multiply. ' . 

. :Uixed quantities must be reduced to improper fractiolls as in 
multiplication. 1'hc expressions nwlliLJlication and division, as ap
plied to fractions, are extensions of the ordinary meanings of those 
terms, for in their original mcaning, thc former implies increase, and 
the latter decrease; hut when two proper fractions arc multiplied 
together, the product is less than either of the factors, awl when one 
proper fraction is divide(1 by another, the quotient is greater than 
either the divisor or dividend, Tllis will be seen by the annexed 
examples: 

2s 
c.:.\" 

:1 X .~= i ~. But ~i= j 1 and t= ~ ~, both greater than ~ 1· 
~\lso, '~-;-J=~X1=:? But }=j.~ and 1=11, both less than 

If two f,'actions havc a COllllllon denominator, their quotient is 
the 'luot.ient of their numerators. We have placed multiplication 
and divi;.;ioll of fractionR before addition and subtraction, because, 
as in whole numbers, multiplication and division arc deduced from 
addition and subtraction, so conversely in fractions, addition and 
subtraction arc to be deduced from multiplication and division, for a 
fraction is produced by division, and the multiplication of a fraction 
is merely the repeating of the divided unit a certain number of times. 
Thus: t is a unit divided into 8 equal parts. and * is that fraction 
repeated 7 times. 
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EXERCISES. 

1. Divide -lr by ~; 1'\--;.-i=l-r X -1· Ans. :!:z 
2. What is the quotient of -;.~ divided by H? ADs. H=1)14 
3. What is the quotient of -.]-1, divided by ~H ? Ans. ~H~ 
4. What is the quotient of H divided by }1 ? Ans. H· 
5. What is the quotient of ~H divided by ~~ ? Ans. ~~. 
6. What is the quotient of 36 divided by 19k? Ans. 1H. 
7. What is the (luotient of 3';~ divided by 2.g? Ans. llg7

(j. 

8. What is the quotient of 4~ divided by 15 ? Aus. io' 
9. What is the quotient of H divided by 2H ? Ans. t~~. 

10. What is the quotient of 75)70 divided by 9 ? Ans. 8~~. 
11. What is the quotient of 6H divided by 9i ? Ans. e,. 
12. What is the quotient of 5~ divided by 8)7;;: ? Ans. -~~~. 
13. Divide the product of i, ~ and ~ by the product of .~, ~ and 

-t'T? Ans. -\l=l~. 
14. What is the quotient of iT of H-;.-Q of ~ ~ of T7)-;.-lo of.g ? 

15. How many ~)"i arc there in l'J ? 
16. What is the value of ~ of ~-;.-t of H ? 
17. Divide 27 by}, ? 

Aus. 4:~~. 
Ans.8H· 
Ans.1ls· 
Ans.729. 

Hence, any quantity divided hy its reciprocal gives the square 
of' that number, and exercise 21, of multiplication, shows that any 
quantity multiplied by its own reciprocal gives unity. 

18. Dividc s
8(j0) by 0, and the quotient by l"l ? 

19. Divide '~ by T\' and the quotient byn ? 
20. Divide~:; by H? 
~l. Pi,illc -}~ by 1i}? 

VI.-ADDITION OF FRACTIONS. 

Aus.1)9). 

Ans·H· 
Ans. 3ytrl:l"f' 

Ans.~. 

We have seen that no quantities can he added together except 
they arc in the same denomination. We can add 4, .~, ~, and 
-'7t , as they arc all of the same denomination, sc:venths, and we 
find -\" We can easily see that to add ~ and ~, we have 
only to alter the form of1 to ~, and we have both fractions 
of the same denomination, and therefore can add them,-~+~= 
,'.:\ So also .1_+.:l_+.3.+'·'.+_J_.-J'-_L_I;_+_!1 +'0+ 7 -,Ill_'ll 
K- , ,:,: :-~ ~f tj J:.!-};.!Il:.! 12 J:.! T:::!-I::.!--;J-· 

But we cannot always tell thus by inspection, and therefore must 
be guided by some rule. To find the value of i+a+J+~+T7;;:. 
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By Art. 13 we find the L. C. M. of 4, 6, 8, fl, 12 to be 72, 
and the rest of the common operation is equivalent to multiplying 
the terms of each fraction by 72. Thus: if the terms of i be both 
multiplied by 72, we get 1~§=~1~~=~i, but we might as well 
have divided 72 by 4 before multiplying, and, to balance that, have 
multiplied the numerator ~~, not by 72, but by the fourth part of 
72, viz., 18, giving ~~, as the following scheme will show:
;1~~~=,:,;~:~~.1=.7~-:~=~·J. The other fractions being altered ill 
the same manner, we get ~ 1 + -~ 2 + ~ ~ -f- ~ ~ -H i, and as these are 
now ail of the same denomination, though not altered in value, we 

can add them, and we find '1+~+~+~+T7:l=~j+~&+~-1+H+ 
~§=.\~'. Hence the 

RULE. 

Find the L. C. 1\1. of all the denominators, which will be the 
common denominator; divide this common multiple by each denomi
nator, and multiply the quotient by each numerator in succession 
for new numerators; add all these new numerators together, and place 
the common denominator below the sum, and the fraction thus ob
tained win be the sum of the given fractions. If the numerator, 
thus obtained, be greater than the denominator, the resulting frac
tion may be reduced to a whole or a mixed number by division. 

EXERCISES. 

1. Express is + /, + -/, + ii',} a:-; a single fraction? Ans. H. 
2. Find the sum of~, -j, i and ;~ ? Ans. 2~. 
3 Add t th .7. 11 7 ,}'.!:1 'j".! 0 d 5 I ? A 18 fi 5 . oge er ':tti, Tfi' .... ,2-1, oJ".!7 an T~' ns. ToB"' 
4. What fraction is equal to ~+!+~+Tlti+:/:::+ll4? Ans. fi.1. 
5. What fraction is equal to 1j-+2J+31+4~+5~+6~ ? 

Ans. 25t i -~. 
6. Express -?r of i+! of ~+i of!f as a single fraction? 

Ans. !3=lU. 
7. Find the sum of 1 :~, 8i, 3,tl and 4g ? Ans.18:it:l4:' 
8. Find the sum of ~ of ~~ + III of ~ -:-g of ~ ? Ans .. ~ n. 
9. What single fraction is equivalent to -?r of !-+1 of !+! of! ? 

Ans·la· 
10. What single fraction is equivalent to i of;; of !+~ of i of 

!+i of 1 of -~ ? Ans. liI' 
11. What single fraction is equivalent to t of ~ of i+i of ~ of 

~ ? Ans. Tal'}., 
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, I _I 8 :: 
12. Simplify ~-:':~8;1: ? Ans. l'fh· 

13. Find a single fraction equivalent to ~- of ~ of i+i of t ? 
Ans 289 

• 3~O' 

14. Divide the sum of j\- and ~ by the sum of ! and -~ ? 

15. 

16. 

Ans. ~H. 

A 127 ns. 'fn' 

VII.-SUBTRACTION OF FRACTIONS. 
What we have said of addition enables us to give at once t.he 

RliLE }'OR ~UBTRACTION. 

Reduce the given fractions, if necessary, to new ones having a 
commOll uenominator, as in audition, and subtract the numerator of 
the less from that of the ;,~-rcatcr, and place the common denominator 
below the remainder, and the resulting fraction will be the difference 
between the given fractions. 

EXA)lPLES.-(l.) To subtract -/'T from 'iT' Here the denomi
nations being the same, we can subtract at once, and find the differ
ence to be /,. (3. I To find the value (lf~-~. These fractions 
brought to a eommon denominator, as in addition, become ~ ~ and 
~1, at:d therefore the difference is ~~.;. (:.:.) To find the excess of 
121 above 7;, we find new fractions with a common denominator, 
viz., ~'''. and~';, and we write U:,:'\ --7.~J. Now we are required 
first to subtract ~~ froll~}!" but as we cannot do this directly, we 
take one of the 13 preceding units, and call it j t, (for j ':=1,) then 
ji+~81=}f, and -}:i-}l=}J, then we subtract the 7 from the re
maining 11; or, as in simple subtraction, 8 from 12, and we find 
the total excess to be 4~i. In practice it is most convenient to sub
tract 15 from 24, and add 8; thus 24--15=9, :md 9+8=17, and 
the answer is 4.~ ; . 

EXERCISES. 

1 .;_:;_~_J. ? .!l ___ !L-·' 3 10_ 3 _ 7 
. .:; (;-6-3' OJ. II II-I" • '13 T'3-T'3' 

5. What is the difference between ~ and ~i ? 
6. What is the difference between H~ and -f'l'!j ? 
7. What is the difference between ~~ and lr; ? 
8. What is the excess of 20! above 911? 
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!). From 5B take 3~ ? 
10. 
11. 
12. 

What is the difference between 5)7:.: and 6i~~I(j ? 

What is t.he value of :I+;>-*+17:.:-~? 
What is the difference between lOOl!} and 50H ? 
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Ans. '2.}l-'?.f' 
Ans. 1

, :! ~l. _a ..... u 

Ans. ~¥. 

Ant;. 49~H. 
1" .:>. What is the difierence between ~ of i and i of ~ ? Ans. 0 
14. What is the difference between ~ of /0 and & of ~ ? 

15. What is the value of j-+i--i-&+~l ? 

VIII.-DENOMINATE FRACTIONS. 

ADs. :}/in' 
ADs. ~. 

Hitherto we have treated of fractions abstractly, and we must 
now apply the principles laid down to denominate numbers, and 
show how a fraction may be transformed from one denomination to 
another of the same kind f. g., how a, fraction of a shilling may be 
expressed as a fraction of a pound, and vice versa. 

RULE. 

(1.) Reduce the given quantity to the lowest denomination ll'Aich 
it expresscs. I ~.) Reduce the unit in the terms of whiehl:t 1'S to be 
expressed to the same dC1wminatioll, mul (3,) malce the former the 
numerator and the latter the denominator, antl the fraction will be 
expressed in the regltired terms. 

EXA~IPLES. 

1. To express 16s. Sd. as a fraction of £1: Reducing 16s. SIl. 
to pence, we get 200, and reducing £1 to pence, we get 240, and, 
t.herefore, 16s. Sd. is £~~n, which, in its lowest terms, is £a. 

2. In like manner, to expre5s 17s. 6d. as a fraction of £1, we 
reduce 17s. 6d. to penee, and find :.no, which, divided by 240, the 
number of pence in £1, gives £}! 3=£-~. 

3. So also, l:!s. 6d., expressed as a fraction of £1, is £.g.. 
4. ISs. 4d., expressed as a fraction of £1, is £H. 
5. 125, 6d., expressed as a fraction of £1, is £.g.. 
6. 13s. -ld., expressed as a, fraction of £1, is £t. 

EXERCISES. 

1. Express 3s. 9d. as a fraction of £1. 
2. Express 4s. 4d. as a fraction of £1. 
3. Express 4!d. as a fraction of Is. 
-to Express 1 oz. troy as a fraction of 1 lb. 

Ans. £1'6' 
ADS. £H. 
ADs.~s. 

ADS. -r-;.:. 
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5. Express 40 Ibs. as a fraction of 1 cwt. Ans. § cwt. 
6. Express 50 Ibs. as a fraction of 1 ton. Ans. 110 ton. 
7. Express 72 lbs. as a fr)lction of 1 cwt. Ans. ~~ cwt. 
8. A day is 23 hours, 56 minutes, 48 seconds, nearly; what-

fraction of this will 7 hours be ? Ans. -['-?J's' 
9. Express 95 square yards as a fraction of an acre. Ans . ... Nti' 

10. Express 14 yards as a fraction of a mile. Ans. !j~o' 
11. What. fraction of a year (365:1- days) is one month (30 days ?) 

Ans. ·lFP7' 
12. Express 100 yards as a fraction of a mile. Ans. is. 
13. Express 45 cents as a fraction of a dollar. Ans. :lo' 
14. Express 60 lbs. as a fraction of a cwt. Ans. !. 
15. A man has an income of $3610 a year and saves ? of it; 

how much docs he spend? Ans. $2002~. 
To find the value of a fraction in the denominations which the 

integer contains, reduce the numerator to the next lower denomi
nation, and divide the result by the denominator; if there be a re
mainder, reduce to the next denomination, and divide again, and 
continue thc same operation till there is either DO remainder, or 
down to the lowest denomination by which the integer is counted. 
Thus, ~ of £1 is 120 shillings .divided by 7, which gives 17 shillings 
and 1 shiJing, or U pence remainder, and 12-;-7=1~, so that 
£~=17 shillings and 1 ~d. 

EXERCISES. 

1. What i~ the value of £?::. Stg. ? Ans. 11s. Sd. 
2. What is the value of lo of a yard? Ans. 2 ft., 8% in. 
3. What i3 the valne of H of a mile? 

~\.ns. 4 fur., 13 rods, 1 yd., ~ ft., 6 in. 
4. What is the value of ~ U of a shilling Stg. ? Ans. 11id. 
5. What is the value of ~ of a ton? Ans. 11 cwt., 1 qr., 17~ lbs. 
6. What is the value of ~. lb. troy? Ans. S oz. 
7. What is the value of -/;{ of a shilling? Ans.5,7:;d. 
S. What is the value of $~ '? Ans. 8S~ cts. 
9. What is the value of~, of $6? Ans. $4.80. 

10. What is the value of ~ ~ of $8? Ans. $6.80. 
To change a fraction to one of a lower denomination, reduce the 

numerator to that denomination and divide by the denominator. 
Thus, to express £,h as a fraction of a shilling, reduce £7 to shil
lings, which gives HO shillings, and -H ~=i~ of a shilling is ob
tained. 
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EXERf'ISES. 

1. Express T~O of a foot as a fraction of an inch. .\.os. 11. 
2. Express T~li of a cwt. as a fraction of a lb. Ans. &. 
3. Exprcss ~\i of a lb. as a fraction of an oz. Ans. ~. 
4. Express:} of I;'~ of a yard as a fraction of a foot, Ans.: R. 
5. Express -..:11 of' a rod as <t fraction of a yard. Ans. :i ~. 
6. Express?r of k of' an acre as a fraction of a rood. Ans. t. 
7. Reduce } .. cwt. to the fraction of' a pound. Ans. llla lb. 
8. Reducc~\- of a day to the fraction of a minute. 

Ans. 68:} min. 
9. What part of a second is the one-millionth part of a day? 

Ans. d'}" sec. 
10. Reduce £:/ti to the fraction of a penny. Ans. G~d. 
11. Reduce ~14 of a pound avoirdupois to the fraction of an oz. 

Ans. i oz. 
The reducinf?; of a denominate fraction from one of a lower to 

one of a higher denomination being the converse of the last rule, we 
must perform the same operation on the denominator as was there 
performed on the numerator. 

Thus, ~d. is £;;~:1l for £SXI;X20 =£T-ti\!o=£ah· 
EXERCISES. 

1. What part of 1 lb. troy is * of a grain? 
2. What part of 4 days is f of a minute? 
3. What part of 5 bushels is § of l of a pint? 
"1. What part of a rod is 2J of T7J, of an inch? 
5. What part of 2 weeks is i\ of a day? 

... 
DECIMAL FRACTIONS. 

Ans. !}.-/oo. 
Ans. 't iluo' 

Ans. G:o' 
Aus. Bh. 
Ans. T~G' 

l6.-WE have seen already (Art. 3,) that every figure to the 
right is one-tenth the value it would have if removed one plaee to 
the left. Thus, resuming our former example, 8 standing alone 
means 8 Iwits, but if we place another 8 after it, thus 88, it !lOW 

means 8 tens, so that the last 8 is one-tenth of the first. Now, since 
the 8 to the right expresscs units, another 8 placcd to the right will 
express eifJht-tenths of the same unit, and another subjoined will 
express T ~ tj of the unit. Thus we see that the decimal notation i~ 
directly an extension of the Arabic. Hence arose the convenient 
mode of writing 8lo in the form 8.7, by which is indicated that all 
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the figures before the decimal point (.) represent integers, and all 
after it fractions, each being one-tenth of what it would be. if one 
place further to the left. Therefore 888.888 is eight hundreds, eight 
tens, eight units,-eight-tenths, dglzt one-hundredths, and eight 
one-thousandths; or, lO+Tgo+ntho' These added will give 
T8i)°i)°(j+T~80+TOf!67jl or Po808o, which, for brevity, is written .888, 
and may be read eight hundred and eighty-eight one-thousandths; or, 
as is usual, point 888, or decimal 888, but never properly eight 
hundred and eighty-eight. In the same manner as SO means 8 tens 
and no units, so .08 means no tenth~, but 8 hundredths, and .008 
means no tenths, no hundredths, but eight one-thousandths, &c.
Hence we see that for every cipher in the denominator, which is 
always 10 of a power of 10, there must be a figure in the numerator 
when expressed decimally. Thus: 101,0 must be written decimally 
.008. From this we sec that removing the decimal point one place 
to the right is the same as multiplying by 10, and removing it one 
place to the left is the same as dividing by 10; so, also, removing 
the point two places to the right is the same as multiplying by 100, 
and removing it two places to the left is the same as dividing by 100. 
This is the principle already laid down for the reduction of dollars 
to cents, and cents to dollars. 

I.-REDUCTION OF COMMON FRACTIONS TO DECDIALs.-Let 
it now be required to express the common fraction t as a decimal. 
We have seen (Art. 14,) that we may multiply the terms of any 
fraction by the same number without changing the value of the frac· 
tion. Let us then multiply the terms of ~ by 1000, and we get 
~ ~ ll3. On the same principle we can divide the terms by the same 
number without altering the value. J,et us then divide by S, and 
we get -102iJ50 , where the denominator is a power of 10, and therefore 

8)50(0.625 
48 

20 
16 

40 
40 

the fraction is in the decimal form, and may be 
written .625, the denominator being omitted. But 
as it is not always apparent by what power of 10 
we must multiply, so that when the terms are divi
ded by the given denominator, that denominator 
may be transformed into 10 or a power of 10, i. e., 
into 1 followed by a certain number of ciphers, 
we may as well add ciphers, one by onc, as we 
proceed. Thi& is exhibited in the annexed exam-
ple. From these principles we can deduce a rule 

for reducing a common fraction to a decimal. 
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RULE, 

Divide the 'nllmeratm', 'with a cipher or ciphers annexed, by the 

denominator. Thus -:-~ will giN', as ill the margin, .6875. In the 

IG)110( ,G87G 
9G 

140 
128 

80 
80 

examples givcn we find that the addition of three 
ciphers to the first, and four to the second, 
make:; the numerator di,isible by the denomina
tor without remainder. ~uch fractions are cal
led terminating decimals. From this we see 
that there are common fractions whose terms 
can be multiplied by such power:; of 10 as will 
make the lIumerator divisible by the denomina
tor without remaindel', but it often happens that 
no power of ten will effect this, and that remain
der,..; occur which cannot be made divisible even-
ly by the denominator, by the addition of any 

number of ciphers. Such fractions will never terminate, and there
fore arc called interminate, alHI the common fraction can never be 
expressed exactly in the decimal form, and all we can do i:; ttl make 
an approximation more or less close, according to the number of de
cimal places to which we carry it. Let us take the fraction -~.-

7)10(.i4285i 
'; 

30 

20 
14 

GO 
56 

40 
35 

50 
49 

1 

First, 9 i:; not contained in 1, and therefore we 
place the decimal point in the (iuoticnt, and aLld a 
cipher to the numerator, and we find that !I is con
tained ollce in 10, with a remainder 1,-annexing
another cipher, we a~aill ohtain 1 in thl~ quoticnt, 
and this will obviously continue I/dilljillitll1l1.
This recurrence i" marked by a Llot or lla"h over 

the figure, thus: .i or .1'. If Wl' express ~ a,..; a 

decimal, we find that after we have got six figure:'! 
in the quotient, we have a remainder 1, the same 
as the original numerator, and therefore we should 
again ohtain the "a me quotient ,l..J,~857, and 
hence this is called a circulating- (II' pl'riodic deci
mal, and the fir:-;t and last of the recurring figures 

are marked with a point or trait. Thus:.i 4~8;) 7 
or .1'42857'. Again, it often happens that some 
figures do not recur whilst others following them 
do, as in the annexed example, after we have ~ot 
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five figures the 11500 which gave us the third figure 3, ill the quoti 

4111 
3a;10U)41110(.12345. 

33300 

78100 
66600 

115000 
99900 

151000 
133200 

178000 
165500 

11500 

ent recurs, and by pursuing the division. 
we should find 3--15 recurring without 
cnu. When all the figures recur, the 
fraction is called a pure periodic deci
mal; when only some of them recur, it 
is called mixed, and the term rapeater is 
applied when only one figure recurs, as 

~=.1111, &c.=.i or -?~=.58333, &c.= 

. 583, Since the denominator is always 
10, or a power of 10, and since 10 has 
no factors but ~ and 5, and therefore 
powers of 10 no factors but 2 and 5, or 
powers of these, it follows that no deci
mal will terminate except the denomina
tor be expressed .by either or both of 
these, or some power or product of them. 
Hence all terminating decimals are deri

ved from common fractions having for denominator some figure of 
the SHies 2, 4, 8, 16, 32, &c., or 5, 25, 125, &c., or, 10, 20,40, 50, 
60, 80, 100, &c. 

EXERCISES. 

1. Reduce the common fraction t to a decimal. Ans .. 25. 

2. Reduce the common fraction ~.- to a decimal. Ans .. 5. 
0) lteduce the common fraction i to a decimal. Aus .. 75. 0. 

4. Reduce the common fraction ;1;- to a decimal. ADS . .3. 
5. Reduce the common fraction }, t.o a decimal. Ans . .i. 
6. Reduce the common ii'action k to a decimal. ADS .. 125. 
7. Reduce the common fraction 1; to a decimal. Aus .. 16. 
8. Reduce the common fraction} to a decimal. Aus . .i42857. 
9. Reduce the common fraction ! to a decimal. Ans .. 2 . . ) 

10. Reduce the common fraction T\} to a decimal. Ans .. 1. 
11. Reduce the common fraction )\ to a decimal. Ans .. 09. 
12. Reduce the common fraction -i'.f to a decimal. Ans .. 083. 
U. Reduce the common fraction! to a decimal. Ans .. 6. 
14. Reduce the common fraction ~ to a decimal. Ans .. 8, 
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15. Reduce the common fraction a to :t decimal. Ans .. 8i 

16. Reduce the common fraction ~ to a decimal. Ans .. 375. 

17. Reduce the common fraction ~ to a decimal. Ans .. G:2;). 

18. Reduce the common fraction t to a decimal. Ans .. 875. 

19. Heduce the common fraction .~ to a decimal. Ans . ..!. 
20. Reduce the common fraction ~ to a decimal. Ans . .71-128;). 

21. Reduce the common fraction -: ~ tn a decimal. An~ .. 90. 
:22. Reduce tqe common fraction: ~ to a decimal. Ans .. 01G. 

23. Reduce the common fraction : j to a decimal. Ans .. 92307(;. 

24. Reduce the common fraction H to a decimal. 
Ans . . 78571·l:.:. 

:2;). Reduce the C01111110n fraction: & to a decimal. Ans .. G875. 

26. Reduce the common fraction d'ii to a decimal. Ans.075. 

27. Reduce the common fraction n to a decimal. Ans .. 34:-~7J. 

28. Reduce the common fraction Tti~'2:; to a decimal. 

Ans .. 00487804. 

~!l. Reduce the common fraction ~ ~ to a decimal. 

Ans .. 4683G.t 4303797. 

30. Reduce the common fraction "jJJ!j to a decimal. Ans .. 0044. 

31. Reduce the common fraction :flu to a decimal. 

Ans .. /)20408Hj32GG30G122448979591836734G938775C, 1. 
:-12. Bxpress .IJ decimally. 

33. Express IJh decimally. 

All;'; .. (H. 

Ans .. OIJi. 
3-1. Express 'Jh decimally. Ans .. oooi. 
35. Express lUaU! decim'llly. Ans .. 0005999.!. 

To reduce a denominate numll€:l to the form of a decimal frac
tion, reduce 1't to tlte lowest de1wmination ~vhich it contains)' ndllce 
the integml unit to the same denomination, ((lid divide tltcform€!" 
by the latter. 

Thus, to express 18s. 4d. as a decimal of £1, we must reduce it 
to pence, the lowest denomination given, and divide it by 240, the 

b f '''1 h' h' h f' . " .. 0 " ., 1 1 d num er 0 pence 111 ~ ,w lC gIves t e ractIOn ~40=':'1=1:'l' an 
this reduced to a decimal, gives .716 or £.916. In like manner 
15s. 10~d. is reduced to half-pence, yiz., 381, and the half-pence in 
£1 are 480, and ~¥~~=Ht, which exoressed decimally i" .79375. 
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EXERCISEIL 

1. "\Vhat decimal of £1 is lIs. 4id. ? Ans .. 56875. 
2. Express 15s. 9~d. as a decimal of £1. Ans. .790625. 

3. What decimal of a square mile is an acre? Ans .. 0015625. 
pound, avoirdu

Ans .. 82285714. 
4. Express 1 pound troy as a decimal of 1 

pois.* 
5. Reduce 17 cwt. to the decimal of' a ton. Ans .. 85. 

6. Express -} ~ of a cwt. as a decimal of a ton. Ans .. 046875. 
oz. 
11+16=.6875 
Ih~. 

22.6875+25=.9075 
qrs. 
2.9075+4=.726875 
('wI. 

11.726875+20=...58634375 

The operation annexed is often 
convenient in practice. To reduce 
11 cwL, 2 qrs., 22 lbs., 11 oz., to 
the decimal of a ton. First, we 
divide the 11 oz. hy 16, the num
ber of oz. in 1 lb., anu then annex 
the 22 lbs., and divide by 25, the 
lbs in a qr., and so on. .The first 
form of the work is best suited for 
illustration, the second is neater in 
practice. The principle is the same 
as that implied in the general rulft 
given above .. 

16)11 

~5)22.6875 

4)2.9075 

20)11.726875 

. 58634375 
ADDITIONAL EXERCISEH. 

7'. Reduce 10 drams to the decimal of 1 lb. 

8. Reduce 11 dwt. to the decimal of 1 lb. 

Ans. .0390625. 

Ans .. 04u8i 
~). Express 1 oz., avoirdupois, as a fraction of 1 oz., troy, (see 

note.) Ans .. 91145S:j. 
10. Reduce 5 hours, 48 minutes, ·l9.7 seconds to the decimal of 

a day. Ans .. ~4~2419 . 

• A caution se!'lUs n!'cessary her!', for :-ince the pound (troy,) contains I:.! 
ounces, anll the pound (avoirdupob.) IG, the natul'lll conclusion would bl" 

5760-;-1~=480 
7000-;-16=437! 

uiffcrencc.. 42} 

that the pound (troy) is t~ or:i of the pound avoil' 
tlupois. This is not correct, for the ounce troy ex· 
{'('eds tilt' ounce avoirdupois j,y 4:.!~ grains, though 
the pound avoirdupois (7000 grs.) exceeds the 
pound Troy ([,740 grs.) by 1240 grains. This will 
be manifest from the ope\'lltion on the margin, 
where the stamiaru weights according to Act of 
Parliament, dating- from A. D. 182G, are given. 
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H.-REDUCTION OF DECIJ\IALS TO COllHtION FRACTIONS.

To find the common fraction corresponding to any given decimal.
This involves three cases according as the fraction is a terminating 
decimal, a pure circulating decimal, or a mixed circulating decimal. 
The first case scarcely requires proof. We give it, however, in 
order to assist those unaccustomed to the algebraic notation, to under
stand more clearly the form of illustration used in the other cases. 

Let us take the fraction .9375, and use d for decimal. We now 
write d=.9375, and multiplying both terms by 10000, we obtain 
10000 d=9375, and therefore d=T9ij"3ij7tij, which reduced to its low
est terms is H, the common fraction required. This is simply put
ting for denominator 1, followed by a cipher for each figure in the 
decimal. 

d=.666+ 

9d=G 

d=.72 
100 d=72.72 

To find the value of a pure circulator, suppose .G. 
Put d=.6, or d=.66G, and multiply by 10, which 
gives 10 d=6.66, and writing the former expres
sion beneath, and subtracting, we get 9 u=6, and 
consequently d=~ or g, the comrnoll fraetion 
sought. 

Let us now seck the "ulgar fraction correspond

ing to .72. Put d==.72, multiply by 100, and 
subtract as before, and there results a remain
mainder of 9!l d=72, or d=:jTI=li. 

d=.568i 
10000 d=5681.8i 

100 d= 56.8i 

Ag;ain, to find the vulgar fraction cores
ponding to .568i. ~Iultiply first by 10000, 
and then by 100, and subtract the latter 
from the former, and you obtain 9900 d:--
5625, and hence d='jt~~, which reduced tlJ 

its lowest terms is ~t-

From these investigations the three following rules for the three 
cases mentioned are derived: 

I. If the fraction be a terminating del;imal 'make it the numera
tor, andfor denominatm· write 1, followed by as many ciphel·s as 
there are figures in the decimal. 

II. If th" d;'cimal be a JYlt1·e circulator, make the digits of the 
decimal the numerator, and for denominator write as many nines as 
there are figures in the period 

6 



78 ARITHMETIC. 

III. If the decimal be a mixed circulator, subtract the '1W~ci'l'
culating part from the whole decimal to the end of the first period, 
both being treated as whole numbers)' make the remainder the nume
rator, and for denominator write as many nines as there are circul'a
ting figures, and after them as many ciphers as there are non-circu
lating figures. In all cases reduce to the lowest terms. 

EXERCISES. 

1. Find the vulgar fraction corresponding to .04. Ans. 11\' 
2. Find the vulgar fraction corresponding to .54. Ans.ll' 

3. Find the vulgar fraction corresponding to .2457. Ans. -,lir}a' 
4. Find the vulgar fraction corresponding to .i. 
5. Find the vulgar fraction corresponding to .3. 
G. Filld the vulgar fraction corresponding to .7. 
7. Find the vulgar fraction corresponding to .7:'. 

8. Find the vulgar fraction corresponding to .47543. 

Ans. ~. 

Ans·1· 
Ans. ~. 

Ans. :1. 

Ans. -HH. 
9. Find the vulgar fraction corresponding to .4683544303797. 

Ans·H· 

lO. Find the vulgar fraction corresponding to .49. Ans. i. 
11. Find the vulgar fraction corresponding to .i62. Ans. ill' 
12. Find the vulgar fraction corresponding to .14. Ans. ~~. 

13. Find the vulgar fraction corresponding to .0138. Ans. 7/-2' 
14. Find the vulgar fraction corresponding to .568i. Ans. H. 
15. Find the vulgar fract~on corresponding to .592. Ans. -H. 
'fhe last rule may be deduced from the other two in the follow

ing manner :-Let us take the mixed circulator Ai8, and this being 

multiplied by 10, the four becomes a whole number, and to preserve 

the same value, 10 is put as a divisor, which gives 1th~ or ~Tii, 

but by rule II. we have .i8=U, and hence the whole may be writ

ten 4+11=U/~tJl=-t-H=H. and this result cQrre~pOnd5 to 
IQ . 

l'ule III. 
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IV.-ADDITION & SUBTRACTION OF DECIMALS. 
From what has been said, it is plain that decimals can he added 

and subtracted just as whole numbers, care being taken to keep the 
decimal points in the same vertical line. In all operations into 
which repetends cnter, it Rhould bc observed that in order to have a 
result true to any given numbcr of places, it is generally desirable 
to carry out the repetend to one or two places more than the required 
number. It is often sufficient, however, to allow for what would 'LL: 
carried, which can usually be done by inspection. In all cases, res
pect should be had to the degree of exactness which the nature of 
the calculation requires. The figures beyond those required can be 
estimated and added in. Thus, if only five places are required, and 
the calculation be carried to six places, and thc seventh figure IS 

a large one, it should be added to the sixth figurc. 

This may be stated in the form of a 

RU LE. 

Add and subtract as in ~vhole numbers, keeping tlle dl'ci1~wl 

pf)ints in the same vertical line. 

EXERCISE~. 

(1.) (~.) (3.) 

1.78645 8.58333333+ 51.250000000 
3.97863 17.74747474+ 3.444444444+ 
7.84396 112.08080808....L 7.637373737 + 
4.32782 6.12500000' . .885555555+ 
9.54179 15.66666667 11.875000000 

11.69857 .76969697 7.875875875-1-
5..!8491 11.00000000 7.111111111-1 

44.662B 171.97297979 90.079360724: 

In exercise 2, the eighth figure of each of the fifth and sixth lines 
is made 7 instead of 6, which renders it unnecessary to make any 
allowance for the repetends that would follow, but this change is not 
made on any of the last figures of exercise 3, and therefore we add 
~ for what would be carried from the tenth decimal place to the. 
ninth. 

4. Find in the decimal form the sum of !, j-, i, i. Ans. ~.31(;. 
r, F' d' th d . I fi th f]· ., 'I 15 31 {; 3 127 U. lD 10 C eClma orm e sum 0" 7/,~, TiJ'3:l' lj:ll TOlt;' 

Ans. 6.0078125. 
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6. Find in the decimal form the sum of H, %, :1'14 , H· 
ADS. 2.345. 

7. Find in the decimal form the sum of 2i, 4i, 5T
3
U' 

Ans. 12.775. 

8. What is the sum of .786425, .975324, .176009, .32, 

.62519375, .4? Ans. 3.28295175. 

9. Add to 6 places 18.1276,11.349, 12.145, 8.648, 15.23. 
Ans. 65.504414. 

10. Find to 6 places the sum of 15.7, 12.4, 18.387, .416, .74687, 
.9, .45, 1(1.45, .12345. Ans. 59.351152. 

11. What is the sum of .76, .416, .45, .648, .23 to five places 
of decimals? Ans. 2.52087. 

12. Reduce to decimals, and find the sum of i, :-/c;:, c;:74' g~. 
Ans.1.416. 

13. Find the sum of .427, .416, 1.328, 3.029, 5.476 to six 
places of decimals. Ans. 10.678037. 

14. Required the sum of 1.25, 1.4, 1.6:~'i, 1.885, 1.684, 1.937, 
1.148 and 1.764085. Ans. 12.750458. 

15. Find the sum of .4632i, .81532, .154926, .7532 to true to 

four places. Ans. 2.1867. 

16. From 3.468 substract 1.2591, and you find the excess 
2.2089. 

17. What is the excess of 10.008576 above 6.789 ? 
Ans.4.219576. 

18. From 11.4 take 1.48, ~nd there remains to six: places 

9.959596. 

19. What is the excess of 7.8 above 1.3754658? 
Ans. 6.424534i. 

20. What is the difference between 9.46574, and 4.18345? 
Ans. 5.28229. 

21. Express, decimally, the difference between i+i+!+~+~, 
and i+~+H. Ans.2.34613+. 

22. What is the difference, according to the decimal notation, 

between l and ~~ true to six places of decimals? Ans .. 636363. 
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23. What is the difference between t and 4 expressed decimally 

true to six decimal places? Ans .. 071428. 

24. What is the difference between the vulgar fractions corres· 

ponding to .49 and .5 ? Ans. O. 

25. Find the value of .786425+.975324+.176009+.32+ 

.62519375-3.28295175+.4. Ans. O. 

26. What is the difference between 138.6012, and 128.8512? 

Ans.9.75 

27. What is the excess of 31.6322 above 5.674+1.83+.3125+ 

18.62+4.3+.395-.5. Ans. 1.0007. 

28. What is the excess, expressed decimally, of 5.83 above 4~~. 

Ans. 1.6582. 

29. What is the difference between 8.375 and 7~ true to six 

decimal places? Ans .. 946428. 

30. What is the value of 601.050725-441.001-.00625-

3.818475-156.1+.125. Ans .. 25. 

V.-MULTIPLICATION OF DECIMALS. 

If we multiply a decimal by a whole number, the process is pre
cisely the same as if the multiplicand were a whole number, but care 

5.078 
6 

34.068 

5678 
.6 

3406.8 

must be taken to keep the decimal point in the same 
relative position. Thus, in the annexed example, as 
there are three decimal places in the multiplicand, we 
make three also in the product. If we have to multiply 
a whole number by a decimal, we must mark off a deci
mal in the product for each decimal in the multiplier.-
The reason of this will be manifest from the considera
tion that if we multiply 8 units by .6, or -Po, we get H, 
or 4.8, i. e., -± units and 8-tenths j and again, when we 
multiply 7 tens by .G or/'o, we get '\':0'2=42 units, which 
with the 4: units already obtained, make 46 units, and 
we now have arrived at whole numbers. The same 

illustration will apply to multiplying by .66, which requires two de
cimal places to be laid off from the right. Therefore, for every de
cimal place in the multiplier one must be cut off in the product, and we 
saw already that for every decimal place in the multiplicand, a dcci-
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mal place must be cut off in the product, and therefore we conclude 
that for every decimal place in both factors, a decimal place must be 
marked in the product. I t may be well to vary the illustration by 
observing that as the tenth of a tenth is a one-hundredth, tenths 
multiplied by tenths give hundredths i 80 also the product of tenths 
and hundredths is thousandths, and so on. Thus:.2 or I:.!U' multi

plied by .3 orl~' i~ f~(j' Now,.6 would not represent this, for 
that would mean /h; hence, it is necessary to prefix a cipher, and 
write .06, and this agrees with what has been already noted (Art. 3) 
regarding whole numbers, viz., that we are compelled by the nature 
of the notation to introduce a zero character, and in the present in
stance the cipher means that there are no tenths, just as it indicated 

in the case referred to thflt there were no tens. So, also, n{'uo would 
be written decimally .006, which would mean that there are no 
tenths, no hundredths, but 6 thousandths. From these exvlanations 
we deduce the 

RULE: 

Null/ply, as il~ whole nttrnbers, and cut off/rom the right a deci
mal place for everyone in ooth multiplier and multiplicand. 

E X A)1 P L E S. 

Multiply .78 by A~. Here we multiply as if the quantities 
were whole numbers, and in the product point off a decimal figure 

(1.) .78 
4') . "" 

156 
312 

.3276 

(2.) .674 
34.6 

4044 
2696 

2022 

23.3204 

for each one in both multiplier and multiplicand. In 
Ex. 1, thL' Humber of figure:; in the product is the 
same as the number in both factors, and therefore we 
have no whole number in the result, but four decimal 
places. ] II Ex. 2 there are four decimal places in 
the factors, and there are six figw'es in the product, 
and consequently two figures represent whole num-

(3.) 4.56 
2.43 

1369 
1826 
913 

11.0929 

bers. In Ex. 3, when we multiply 
6 by 3-, we obtain 18, but if we had 
carried the repitend out one place fin
ther we should have had 5 to be mul
tiplied by 3, and consequently 1 to 
carry, so we add 1 to the 18, and in 
like manner we must allow 2 when 
multiplying by 4, and 1 when multi
plying by 2. 
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EXEROISES. 

1. Multiply 7.49 by 63.1. Ans. 472.619; 
2. Multiply .156 by .14~. Ans .. 022308. 
3. Multiply 1.05 by 1.05, and the product by 1.05. 

Ans. 1.157625. 
4. Find the continual prod11ct of '.2, .2, .2, .2, .2, .2. 

5. Multiply .0021 by 21. 
6. Multiply ~.18 by 41.7. 
7 .. Multiply .08 by .036. 
8. Multiply .13 by .7. 
9. Multiply .31 by .32 

Ans .. 000064. 
Ans .. 0441. 

Ans. 132.606. 
Ans .. 00288. 

Ans .. 091. 
Ans .. 0992. 

10. Find the continual product of 1.2, 3.25, 2.125. 
Ans. 8.2875. 

11. Multiply 11.4 by 1.14. Ans.12.996. 
12. Find the continual product of .1, .1, .1, .1, .1, .1. 

Ans .. 000001. 
13. Multiply 1240 by .OOS. Ans. 9.92. 
14. Find the continual product of .101, .011, .11, 1.1 and 11. 

Ans .. 001478741. 
15. Multiply 7.43 by .862 to six places of decimals. 

Ant! .. 640839. 
16. Multiply ~.IS by 11.7, and the product by 1000. 

Ans. 132606. 
17. Multiply .144 by .144. Ans .. 020736. 
18. What is the continual product of 13.825, 5.128 and .001 ? 

Ans .. 0708946. 
19. What is the continual product (If 4.2, 7.8 and .01 ? 

Ans .. 3276. 
20. What is the continual product of' .0001, 6.27 and 15.9? 

Ans .. 0099693. 

CONTRACTED l\lETHOD.-In many instanlmS where long lines of 
figureR are to b& multiplied together, the operation may be very much 
shortened, and yet sufficient accuracy attained. "\Ve may instance 
what the student will meet with hereafter, calculations in compound 
interest and annuities, involving sometimes most tedious operations. 
By the following method the results in such cases may be obtained 
with great ease, and correct to a very minute fraction. Ii' we are 
computing dollars and cents, and extend our calculation to four 
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places of decimals, we are treating of the one-hundredth part of a 
cent, or the ten-thousandth part of a dollar, a quantity so minute as 
to become relatively valueless. Hence we conclude that three or 
four decimal places are sufficient for all ordinary purposes. There 
are cases, indeed, in which it is necessary to carry out the decimals 
farther, as, for instance, in the case of Logarithms to be considered 
hereafter. The principle of the contracted method will be best ex
plained by comparing the two subjoined operations on the same 
quantities. 

Let it be required to find the product of 6.35~2 and 47.6453, 
true to four places of decimals : 

EXTENDED OPERATION. 

6.35642 
47.6453 

1906926 
3178210 

2542568 
3813852 

4449494, 
2542568 

302.8535 37826 

CONTRACTED OPERATION. 

6.35642 
3546.74 

2542568 
444949 

38138 
2542 
317 
19 

2 carried. 

302.8535 

RULE lWR THE CONTRAOTED METHOD. 

P{'ICC the ~tnits' figurc of the ·wlwle number under the last required 
deci'flUll place of the multiplicand, and tlte other integral figures to 
tlte right of that in an 'inl'crted order, and the decimal figures, also 
in an ·inve/'tc(l onle/', to tlte left of thl! ·integral unit; multiply by 
each figure of tlte inverted 'fI'Lultiplier, beginning with the figure C!f 
the multiplicand immediately above it, omitting all figures to tIle 

right, bllt all()loillg forlChat 'would have been car1'ied if the dcci'flUll 
had been carried alit ollcplacefarther-placc tlwfirstfigure of each 
partial product in the same vertical columll, and the others in verti
cal columns to the left j the sum of these columns will be thr: required 
product. 

Thus, in the above example, we are required to find the product 
correct to four decimal places, therefore we set the units' figure, 7, 
under the fourth decimal figure, and the tens' figure, 4, 'to the right, 
and the decimal figures, 6453, to the left in reversed order; then we 
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multiply the whole line by 4, and then we multiply by 7, omitting 
the 2 which stands to the right, but allowing 1 for what would have 
been carried, that is, we say 7 time:; 4 is 28, and 1 if:! 29, and wc 
write the nine under the 8, the first figure of the first partial product. 
By comparing thc contracted method with the figures of the exteniJ· 
cd form, which arc to the left of the vertical line drawn after the 
fourth decimal figures, it will he seen that the figures of each column 
are the same but placed in reversed order, which makes no difference 
in the SUlli, as 3+J-=3+5=K This, is the same principle as the 
contracted method of multiplying by 17, 71, &c., suggested in the 
article on simple multiplication, * 

The object of writing the lliultiplier in a reversed order is simply 
to make the work come in the usual form, as otherwise we should be 

6.35642 
47.6453 

2542568 
444949 

38138 
2542 

317 
19 

2 allowed. 

302.8535 

crossing and recrossing, so to speak, as will 
be seen by the operation in the margin.
Beginning with the left hand figure of the 
multiplier, and the right hand figure of the 
multiplicand, we find the first partial pro
duct; then taking the sccond figure of the 
multiplier from the left, (7) and the second 
figure of the multiplicand from the right, 
we get the second partial product, and so on, 
moving one place each time towards thc 
right in the multiplier, and one place to
wards the left in the multiplicand. This is 
so different from the ordinary mode of ope-
ration, as to be excessively awkward and 

puzzling, and this gave rise to thc idea of reversing the order of the 
digits. We append this remark as most persons cannot at first sight 
comprehend the reason of' thc inversion. 

* Let the learner observe that all the Iigllrl'K of the tirst column are of the 
same rank, viz., ten-thousandths, and therefore may hi' added together, and 
as the value of each figure is increased or decreased 10 times according to 
its position to left or right, it follows that all figures at equal distances from 
the decimal point, whether to riglt or left, are of the same rank, i. e., unitt! 
will be under units, tens under tens, tenths under tenths, hundredths nnder 
hundredths, &c., &c. The contracted method is not of much use in termina
ting decimals which extend to only a few places, but it saves a vast deal of 
labour in questions which involve either repetends or terminating decimaLe; 
expressefl by a long line of decimal figures 
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ADDITIONAL EXERCISES. 

21. Multiply .26736 by .28758 to four dccimal placcs 
Ans .. 0769. 

22. Multiply 7.285714 by 36.74405 to five decimal places. 
Ans.267.70665. 

23. Multiply 2.656419 by 1.723 to six decimal places. _ 
Ans.4.578932. 

24. What decimal fraction, true to six places, will express the 

product of "tl multiplied by l-, ? Ans .. 113445. 
25. What decimal fraction is equivalent to H X H ? 

Ans . .46748. 
26. What is the second power of .841 ? Ans .. 707281. 

27. What is the product of 1.65 by 1.48, true to five places? 
Ans. 2.45975. 

28. Express decimally ~ t:J X ~. Ans. 2.393162. 
29. What is the product of 73.637i by 8.143 ? 

Ans. 599.6272077. 
30 .. 681472X.01286, true to five places, will give .00876. 

.681472 
68210.0 

681 
136 
55 

1 

.00876 

In the last exercise' it must be observed that since 
there is no whole number, and five decimal places are 
required, we must place a cipher under the fifth decimal 
figure, and write .01286 in reversed order. That the 
result is a sufficiently close approximation will be 
evident from the consideration that the last figure 6 
is only six one-hundred-thousandths of the unit, and 
consequently the next figure would be only one-mil
liontb nllTt of the unit. 

VI.-DIVISION OF DECIMALS. 

We have already seen (1) that we cannot perform any operation 
except the numbers concerned are of the same denomination, or one 
of them be abstract; (2) that when a denominate number is used 
either as a multiplier or a divisor, it ceases to be denominate, and 
becomes abstract, and (3) that t,he rules for addition, subtraction, 
multiplication and division of integers apply equally to decimals, the 
only additional requirement being the placing and moving of the 
decimal point. -
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Snpp6se tnen we are required to divide 1.2321 by 11.1, we must 
by (1) bring both quantities to the same denomination. Now the 
dividend is carried down to ten-thousands for 1.2321=I+lo30

201o, 

and therefore we express 11.1 in the corresponding form, ten-thou
sandths or l1+T\{'(Hio, or 11.1000, so that we change the form, but 
not the valuG of 11.1, the divisor. Again, by (2) the .1, which 
originally expressed a tenth of' some unit, and therefore was in reality 
denominate, now becomes abstract a~ one of the figures of the given 
factor of 1.2321, by means of which we are to find the other factor. 
Hence by (3) we can now divide 1.2321 by 11.1000, as ifhoth were 
whole numbers, and this is the reason for omitting the decimal point 
when we have made the number of decimal places equal. Beginners 
generally feel a difficulty in conceiving how a fraction divided by a 
fraction can give a wholc number. The difficulty may be easily rc
moved by noticing that t is contained twice in ~ for ~i =-==L ,_'. g., a 
hlUf dollar contains, or is equivalent to, two quartcr dollars. Thus 
the fraction l divided by the fraction t, gives the whole numbcr :!. 
So, also,:S- is contained 4 times in ~-, and therefore~+i=4, a whole 
number. Hence, when we have reduced the divisor and dividend to 
the same denomination, we may omit the decimal point, as we have 
only to find how often the one 1'S contained in the otha. Hence the 

.RULE. 

If the number of decimal places in the divisor and dividend be 
not equal, make them equal by supplying ciphers or 1"epetends, and 
then divide as in whole numb£1':';, and the quotient so far 1vill be a 
,whole number, but 'if there is IX remainder, anne;c ciphers or rcpetends, 
and the part of the quotient thus obtainctllCill be a decimal. 

The decimal place:; may be supplied aR the work proceeds, as it is 
easy to :-;ec how many ciphers or repetends must be supplied; for we 
have seen in multiplication that the number of decimal places in any 
product must be equal to all the decimal places in the factors, and, 
since a dividend must always be viewed as a product, it follows that 
the difference between the number of decimal places in dividend and 
divisor will indicate how many ciphers or repetends must be supplied. 

EXERCISES. 

1. Divide 47.58 by 26.175 to six decimal places. 
Ans. 1.817765. 

2. Divide 70.8946 by 13.825 to three places. 
Ans.5.128. 
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3. Divide 468.'1 by 3.365 to six places of decimals. 
Ans. 139.309889. 

4. Express decimally 1+"£1)' Ans. 233.3. 
5. Express in the decimal form! of ~! of ~ true to six places 

of decimals. Ans. 1.054687. 
6. Divide the whole number 9 by the fraction .008. Ans. 1125. 

7. What is the quotient of 5.09 by 6.2? Ans .. Bi nearly. 
8. Divide .54439 by 7777. Ans .. 00007. 
9. What decimal is obtained by dividing 1 by 10.473654 ? 

Ans .. 09547766. 
10. What is the difference between i+4 and ~+H in the deci-

mal form? Ans .. 24583. 

CONTRACTED METHOD. 

The work may often be much abbrevi3.ted in the manner exhibi· 
ted by the following example: 

.14736).23748 (1.611 
14736 
-- -

90120 
88416 
-- -

170 40 
147 36 
-- --

23 040 
14 736 

8304 

14736 )23748(1.611 
.... 14736 

9012 
8842 

170 
147 

23 
15 

8 

Here it is required to divide .23748 by .14736. Since both 
divisor and dividend contain the same number of d~cimal places, 
no alteration is needed, and so we can at once reject the decimal point, 
and divide as in whole numhcrs. The principle of the contraction 
is simply what has been already explained, viz., that all we look for 
in such calculations i~ a sufficiently close approximation, by which 
we mean an approximation sufficient for all practical purposes. For 
this reason, when we have obtained the integral part of the quotient, 
we may omit one figure of the divisor in succession after each opera
tion, as the value of each figure decreases in a tenfold degree as we 
descend towards the right, and after three decimal figures the error, 
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or deficit rather, becomes only thousandths, which are very rarely 
worth taking into account. For example, if the calculation regards 
dollars and cents, the error at the fourth decimal place would be only 
the one-thousandth part of a cent. 

RULE. 

Arrange the fractions as in the ordinary mode; find the first 
figure of the quotient and the first nmaindcr; then,instead of 
annea;ing a periodic figure or (( cipher, cut off the right hand fi91/1'(' 
of the divisQ1', and use the remaim'1l9 fi9l1res to find the next figure oj 
the quotient, and so on. 

It is usual to mark the figures as they are successively cut off by 
placing a point below each. In multiplying by each figure of the 
quotient, allowance must be made for what would have been carried 
from the figure of the divisor last cut off, had it been used in the 
division. 

The vertical line drawn through the ordinary form shows how 
closely the two modes correspond. As has already been remarked, 
it is desirable, in order to secure accuracy, to carry the figures of 
repetends to one or two places more than are required. 

EXEROISES. 

(1.) (2.) 
43232323)73640000 ( 170.3355 • 

...... 43232323 

30407677 
30262626 

145051 
129697 

15354 
12970 

2384 
2162 

222 
216 

6 

54637 )43682(.7995 
.... 38246 

M36 
4917 

519 
491 

28 
27 

1 

Divide 73.64 by .432~ and .43682 by .54637 to 4 decimal 
places each. To show that there will be three integral places in the 
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quotient of Ex. 1, we must consider that there are two places of whole 
numbers in the dividend and none in the divisor, and, therefore, if 
we divide 73 and 6, the first decimal place of the dividend by .4, 
the first figure of the divisor, we get three integral places. Hence, 
since we 3.re to have four decimal places, we shall have seven 
figures in all. This contraction is extremely useful when there are 
many decimal places. 

3. Find the quotient of 8.6134+7.3524 to four decimal places. 
Ans. 1.1715. 

{. Divide.M by 13.543516 to five decimal places. Ans .. 04549. 

5. Divide .58 by 77.482 to five decimal places. Ans .. 00756. 

G. Divide .812.54567 by 7.34 to three decimal places. 
Ans. 110.649. 

7. Divide 1 by 10.473654 to six decimal places. Ans .. 09547. 
8. Divide 7.126491 by .531 to six decimal places. 

Ans. 13.420887. 
9. Divide 1.77975 by the whole number 25425. Ans .. 00007. 

10. Divide to eight places .879454 by .897. Ans .. 98043924. 

VII.-DENOMINATE DECIMALS. 

To express one denominate number as a ji'action of another of tlte 
same kind, ?'educe both to the lowest denomination contained in 
either, mal.e theformcr the numerator and the Itttlt'1' the dCl/om'i
nalor of II ctlmmol/. (l'I(clioll, and 1'ed'llct' fIle /I'tlctioll so found to a 
dt:('il/lll/ //1 fll" III I lil'll/'J' I/lready pointed 01lt. 

EXAJ\IPLE~. 

TI, t'x l,r0ss lli ("l'U b-: " as a fraction of a <1011a1': Here the lowest 
<1enollliuat i\lll mentioned is cents, and "'e reduce II, dollar to cents 
and write ItJ~=-/" and, dividing 4 by 2;:;, ,re get .1G. To express 
llf!. 41d. as a decimal of £1, we reduce both to half-pence, and 
obtain ~~~=/u\j, which, reduced to a decimal, i~ .56875. 

EXERCISES. 

1. Reduce 5s. 10~d. to the decimal of £1. Ans. £ .29375. 
~. Reduce 10~d. to the decimal of £1. Ans. £ .04375. 
3. Reduce 15s. 9£d. to the decimal of £1. Ans. £ .790625. 
4. Express 3 roods :lnd 11 rods 3.S a decimal of an acre. 

Ans .• 81875. 
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O. Express 3 cwt., 1 qr., 7 lbs., as a decimal of 3. ton. 
Ans .. 166. 

6. Reduce 37 rods to the decimal of a mile. Ans .. 115625. 
7. Reduce 7 oz., 4 dwts., to the decimal of a pound. Am; .. 6. 
8. Reduce a pound troy to the decimal of a pound avoirdupois; 

correct to six decimal places.::' Ans .. 822857+. 
9. Reduce 5 hours, 48 minutes, 49.7 secondH, to the decimal of 

a day, taken as 24 hours. Ans .. 2422419. 
10. Express an ounce avoirdupois as a decimal of a pound troy. 

Ans .. 9114583. 

VIII.-REDUCTION TO DENOMINATIONS. 

To find tlte value of 1/ fraction ht the rowel' denomination~, 
expressed as a decimal of a,ny given denomination, ?nultiply in suc
cession by the numbers which express the given and lower denomina
tions, and after weh mllltiplication cut off ji'om the right as ?/1,(111!} 

decimal figures as are contained in the given decimal, and the fi9ul'cs 
to the left of the decimal point will give the requircd value. 

EXA~lPLES. 

1. To find the value of £.79375 ; multiply by 20, by 12 and by 
20 2, which gives £O.15.10-k.

---- Repetends must either be re-
15.87500 duced to coml11on fractions 01 B 
____ found approxim!l.telv. 
10.50000 

2 

1.00000 

2. To find the value of £.7 : .777;~ }t}arry 1. 

15.55550 
12 

6.66600 
4 

2.66400 £0.15.6t nearly. 

• The standard pounds are meant here, viz.: troy, 5760 grains, and 
avoirdupois 7000 grains. Ta.king the ounces would give U=t=·76. 
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EXERCISES. 

1. What is the vame of £.475 ? Ans. 9s.6d. 

2. What is the value of .7 of a cwt. ? 
Ans. 3 qrs., 3 lbs., 1 oz., 12~ drs. 

3. What is the value of .5416 of a shilling sterling? Ans. 6!d. 
4. What is the value of .6845 of s cwt. ? 

Ans.2 qrs., 20 Ibs., 10 oz., 9H!. 

5. What is the value of .4 of 9s. 42-d? We have .4=~ and 
9s. 4~d., multiplied by 4, and the product, divided by 9, gives 4s. 
2d., the exact value. 

6. What is the value of .026 of 1 " 15'? Reducing .026 to a 
vulgar fraction, we get TJlr/o=.';l.o, and multiplying 1" 15' by 2, Ilnd 
dividing by 75, we find 2'. 

RATIO AND PROPORTION. 

17.-RATIO is the relation which one quantity bears to another 
of the same kind with respect to magnitude, or the number of times 
that the less is contained in the greater. Thus, the ratio 7 to 21 i3 
3, because 7 is contained 3 times in 21, or 21 is 3 times 7. The 
same result is obtained if we divide 7 by :Zl, for we then find 
?l=~' which means that 7 is! of 21, and this expresses the very 
same relation as before; for, to say that 7 is ! of 21 is precisely the 
same as to say that 21 is :) times 7. (Sec note under Inverse Pro· 
portion.) And, therefore, 3 is called the mcaSU1'e of the ratio. The 
numbers thus compared are called the terms of the ratio-the first 
the antecedent and the second the consequent, and the relation is 
written 7 : 21. The sign ( : ) originally indicated division. 

That the magnitudes must be of the same kind will be obvious 
from the consideration that 7 bags of flour could have no ratio to 
21 dollars, for multiplying 7 bags of flour by :1 would not make 
them 21 dollars, but 21 bags of flour, and multiplying 7 dollars by 
3 would not make them 21 bags of flour, but 21 dollars. Hence, 
the less could not be increased to make the greater, except they are 
homogeneous, or of the same kind. 

Proportion is the equality of ratios. 
The ratio of 9 to 27 is 3, but we have seen that the ratio of 7 to 

21 is also 3, therefore the ratios of 7 to 21 and of 9 to :27 are the 
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same, or 7-.:-21=9-.:-27, and these quantities are, therefore, called 
proportionals. The sign (: : ) was formerly used for equality, and 
is still retained for equality of ratios, and the sign (=) is used for 
the actual equality of quantities, though occasionally used for 
equality of ratios. Hence, the usual mode of writing the equality 
of two ratios is 7 : 21 : : £) : 27. Such a statement is called a pro
portion, or an analogy, and is read-7 is to 21 as 9 to 27, i. e., 27 
exceeds 9 as many times as 21 exceeds 7, and this is expressed by 
saying 27 is the same multiple of 9 that 21 is of 7, or that 9 is the 
same sub-multiple, measure, or aliquot part of 27 that 7 is of 21. 
The four quantities are called the terms of the proportion; the first 
and last are called the extremes, and second and third the means; 
also, the first and third are called honwlogous, or of the same name, 
i. e., both are antecedents, and so the second and fourth are homo
logous, for they are both consequents. The last term is called a 
fourth proportional to the other three, and we shall denote it by F. P. 
There are two simple ways of testing the correctness of an analogy. 
The first is to divide the second term by the first, and the fourth by the 
third, and if the quotients are equal, the analogy is correct. 'fhi" 
is manifest from what has been already said. The second principle 
is, that, if the analogy be correct, the product of the extremes is 
equal to the product of the meanR. To prove thiR, let us resume 
the analogy, 7: ~1:: 9 : ~7. We have Heen that 21+7=27+:), or 
3=3. Xow, if each be multiplied by ~j:J, we have (by Ax. II., 
Cor.,) 189=189. But 189 is the product of ~7 by 7, till' extremes, 
and also of 21 by 9, the means-these productR then are alway" 
equal. From this Rimple principle we readily deduee :~ rule for find
ing a fourth proportional to three ~i\'en quantities. Let the quan. 
tities be -I-N, 96, and 1:U, written thus: 'lR : !)(j: : 1::2 : , the required 
rjuantity. Now. 132X!)6c. 1267~, the product of the means arl" 

therefore equal to the product of the extremes. 'Ve have, therefore, a 
product, 12G7~, and one of itfl factors,t:-;) hence, dividing this 
product by the givtm factor, we find the other factor to be 264, 
which is therefore the fourth proportional, or fourth term of the 
proportion, and we can now write the whole analogy, thus:-
48 : 96: : 132 : 264. To prove the correctness of the operation, 
multiply 264 by 48, and 12672 is obtained, the same as beforo. 
Hence, 

7 
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THE RULE. 

Di'lJide the product of the second and thtrd terms by dte .flrst, anul 
the quotient will be the required fourth term. 

To show the order in which the three given quantities are to be 
arranged, let it be required to find how much 730 yards of linen will 
cost at the rate of $30 for 50 yards. It is plain that the answer, or 
fourth term, must be dollars, for it is a price that is required, and in 
order that the third term may have a ratio to the fourth, the $30 must 
be the third term. Again, since 730 yds. will cost Illore than 50 yds., 
the fourth term will be greater than the third, and therefore the second 
must be greater than the first, and therefore the statelllent is 
yd.. yd.. $ 

50 : 730: : 30 : 4th proportional, and by the rule tl~~..lil=L1590°.J! 
-438, the fourth term, and we can now write thc whole analogy, 
50 yds : 730 yds: : $30 : $438. 

'fhis Illay be called the ascending scale, for the second is greater 
than the first, and the fourth greater than the third. If the ques
tion had heen to find what 50 yards of linen will cost at the rate of 
$438 for 730 yards, we still find that the answer will be dollars, and 
that therefore, as before, dollars must be in the third place, but we 
see that the answer will now be less than 438, as 50 yards, of which 
the price is required, will cost much less than 730 yards, of which 
the price is given, and that therefore the second term must be less 
than the first. IIence the statement is 730 yds : 50 yds : : $438 : 
}1'. P., and by the rule :L378lt[~Q=30, the fourth proportional. We now 
have the full a.nalogy 730 yds. 50 yds:: $438 : $30. As thc 
second is less than the fir:;t, and the fourth less than the third, thiS" 
may be called the descending scale. If the first should turn out to 
be equal to the second, and therefore the third equal to the fourth, 
we should say that the quantities were to each other in the ratio of 
equality. 

RULE FOR THE ORDER OF THE TERMS. 

If the questiO?~ implie..~ that the consequent oj the second ratio 
must be greater than the antecedent, make the greater term of the 
first ratio the consequent, und the less the antecedent, and vice versa. 

The questions hitherto considered belong to what is called Direct 
Proportion, to distinguish it from another kind called Inverse Pro
portion i because, in the former, the greater the number given, the 
less will be the corresponding number required. and vice versa i 
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whereas, in the latter, the greater the number given, the less will be 
the number required, and vice versa. To illustrate this, let it be 
required to find how long a stack of hay will feed 12 horRes, if it will 
feed 9 horses for 20 weeks. Here the answer required is time, and 
therefore 20 weeks will be the antecedent of the seeonu ratio; but 
the greater the number of horses, the shorter time will the hay last, 
and therefore the fourth term will be less than the third, and there
fore the ~tatement will not be !1 : 12, but the reverse, 12 : 9; and 
hence the name INVERSE, because the term 9, for which the time (20 
weeks,) is given, and which therefore ,,'e should expect to be ill the 
first place, has to be put in the second; anu the term t2, for which 
the time is required, and which therefore we should expect to be ill 
the Hccond place, has to be put in the first, and thus the whole ana
logy is 1~: 9: :20: 15.* 

The principal changes that may be made in the oruer of the 
terms, will be more readily anu clearly understood by the ~mbjuinl',1 
scheme, than by any explanation ill words: 

Original Analogy: 8: 6: : U : 9 for 8X9=72=GX1:.!. 
Alternately: 8 : 12: : 6 : 9 for 8 X 9=72=6 X u. 
By Inversion: 6 : 8: : 9 : 12 for GX12=-=-72=K :<9. 
By Composition: 8+G: G: : U+~l : 9 or U : G: : 21 : 9 for 

14X9=12G=6X21. 
By Division: 8-6: tj: : l:.!-H : 9 or ~ : G:: 3 : ~l for 2X~=---

18=GX;;· 
By Conversion: 8: 8-1; :: 1~ : 12-9 or 8: 2: : 1~ ::~ for 

8X3=24=2X12. 
Simple transposition j,-; often of the greatest ust:'. Let us take 

an easy practical example. In calcula-
ting what power will balance a given 
weight, when the arms of the lever arc 
known, Jet P be the power, 'V the 
weight, _\. the arlll of power, and B 
the arm of weight. The rule is, that 
the power aud weight are inversely as 

A II 

L 
the arms. This solves all the four possible cases by transposition . 

• Inverst' ratiu j" sometimes spoken 01. lmt in reality there is no sur, 
thing. It is true that Inverse Proportion reqllirl'~ the terms of one of tho 
ratios to be inverted, but that is a mattei' of analogy, not of ratio, tor we havi. 
seen already that 7+21 expresses the verv same relation as :!1+7.-(See in· 
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A: B: : W : P, gives the power when the others are known, 
B : A: : P : W gives the weight when the others are known, 
W : P: : A : B gives the arm of weight when the others are known, 
P : W: : B : A gives the arm of power when the others are known. 
The work may often be contracted in the following manner :-

Resuming our example 48 : 96: : 132 : fourth proportional, we see 
that 96 is double of 48, and therefore the ratio of 48 to 96 is the 
same as t.hat of any two numbers, the second of which is double the 
first, and ·18 : 96 is the same as 1 : ~, and we reduce the analogy to 
the simple form of 1 : 2: : 132 : 4th prop., and we have 1...;if~~=264, 
the term required, as before. In the example 50 : 730: : 30 : 4th 
term we have '7~~9~_~_J!=:V_~.:lo=L3J~Jix"'-=73X6=438. This is 

, ,. I) <l .) 

equivalent to dividing the first and second by 10, and the first and 
third hy C/. Hence we may divide the first and second, or first and 
third by any number that will measure both. The same principle 
will also be illustrated by the consideration that the second and third 
are multipliers, and the first. a divisor j and if we first multiply, and 
then divide by the same quantity, the one operation will manifestly 
neutralize the other. Thus: 48 : 96: : 132 : F. P. may be written 
lX48: 2X48:: 132: F. P. j where it is plain that since by first 
multiplying 132 by 48, and then dividing by the same, the one 
operation would neutralize the other, both may be omitted. 

In proportion, when the means are equal, such as 4 : 12: : 12 : 36, 
it is usual to write the analogy thus-4 : 12 : 36, and 12 is called 
a mean proportional between 4 and 36. To prove the correctness of 
this statement, we multiply 36 by 4 and 12 by itself, and as both 
give 144, the analogy is correct. Now, as 144: is the square or 
second power of 12, so 12 is called the second root, or square root of 
144, or that which produced it, or the root from which it grew,. hence, 
to find a mean proportional between two given quantities, we have 
the following 

RULE. 

Multiply them together, and ta.ke the square root of the product. 

Thus, in the above example, 4X36=144, the square 1'1)0tofwbich 
is 12. Again, to find a mean proportional between 9 and 49, we mul-

troductory remarks.) The term Reciprocal Ratio i8 liable to the same objec
tion, for though 3 and i are reciprocals, yet they express the same relation. 
When the expression Inverse Ratio is legitimately used, it does not refer to a 
single ratio, but means that two ratios are so related that one of them must be 
inverted. 
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tiply 4!) by 9, which is 441, the square root of which is 21, which 
is a mean propl)rtional between 9 and 49, i. Co, 9 : 21 : 49, or, writ

t.en at full length, 9: 21: : 21 : 49. Proof: 49X!)=441 and 
21 X21=441. As the learner is not supposed, at this stage, to 
know the method of finding the roots of quantities beyond the limits 
of the multiplication table, we append a table of squares and roots at 
the end of t.he book. 

When each quantity in a series is a mean proportional between 
two adjacent quantities, the quantities are said to be continued, 
or continual proportionals. Thus: 2 : ·1 : 8 : IG : 32 : 64 : 128, 
and 3 : 9 : 27 : 81 : 243, are series in which each it; a mean pro
portional between two r.djacent ones. Let us take 16 alld the t,wo 
adjacent oncs, 8 and 32-the analogy is 8 : 16: : Ilj : :~2. Proof: 
8X32=256, and 16XI6=256. So also, 27 and the adjacent terms, 
~} and 81. The analogy is !) : 27: : 27 : 81, and the proof, 9X81= 
729, and 27X27=729. 

This subject will be treated of at length in a subsequent part of 
t.he work, but this explanation has been introduced here to fill up 
T,he outline Rnd let the learner understand the nature of continued 
proportionals. 

EXERCISES. 

1. If 6 barrels of flour cost $32, what will 75 barrels cost? 
Ans. $400. 

2. If 18 yards of cloth cost $21, what must be paid for 12 
yards .? Ans. $14. 

3. How much must he paid for 15 tons of coal, if ~ tons can be 
purchased for $15'? Ans. $112.50. 

4. If you can walk 84 miles in 28 hours, how many minutes 
will you require to walk 1 mile? Ans. 20. 

5. What will 14 horses cost, if 3 of the average value can be 
hl)ught for $270? Ans. $1260. 

6. What must be paid for a certain piece of cloth, if ~ of it cost 
f::::l. Ans. $13.50. 

7. If 5 Illen are required to build a wall in ;} days, how many 
men will do the same in 2~ days? Ans. 10. 

8. If 16 sheep are it of a flock, how many are there in the same? 
Ans.24. 

9. What must be paid for 41 cords of wood, if the cost of 3 cords 
is $10 ? Ans. $15. 
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10. What is the height of a tree which casts a shadow of 125 
feet, if a stake 6 feet high produces a shadow of 8 feet? Ans. 93f. 

11. How long will it take a train to run from Toronto to Ham
ilton (a. distance of 39 miles), at the rate of 5 miles in 15l"3 minutes? 

Ans. 2 hours. 
12. If 15 men can build a bridge in 10 days, how many men 

will be required to erect three of the same dimensions in 1 the time? 
Ans.90. 

13. If a man receive $4.50 for 3 days' work, how many days 
ought he to remain in his place for £6 4s. 6d. ? Ans. 16!. 

14. How much maya person spend in :)4 days if he wishes to 
Bave 18 guineas out of a. salary of $500 per annum? 

Ans. $109.297+. 
15. If ;3 cwt. ;:) qrs. 14 lbs. of sugar cost $36.50, what will 

2 qrs. 2 Ibs. cost? Ans. $4.879+. 
16. 5 men are employed to do a piece of work in 5 days, but 

after working 4 days t.hey find it impossible to complete the job in 
less t.han :~ days more, how many additional men must be employed 
to do the work in the time agreed upon at first ? ~\ns. 10. 

1 i. A watch i~ 10 minutes too fast at 12 0 'cloek (noon) on Mon
day, and it t;aim; ;J minutes 10 seconds a day, what will be the time 
by the watch at a (fuarter past. 10 O'clock, ;\, 1\1., on the following 
Saturday'? .\ns. 10 h. 40m. 36igs. 

18. A hankrupt owes S!)7~, and his property, amounting to 
$607.50, is distributed among his creditors; what. does one receive 
whose demand is $11.333-'/ Ans. $7.083+. 

19. What is the value of .13 of a hhd. of lime, at $2.39 per 
hhd. ? Ans. $.3585. 

20. A garrison of I~OU men has provisions for lof a. year, at 
the rate tlf } of a pound per day; how long will the provisions last 
at the same allowancc if the garrison be reinforced by 400 men? 

.:\ns. 6!i months. 
:n. If a piece of land 40 rods in length and 4 in breadth make 

an acre, how long must it be when it is 5 rods 5~ fect wide? 
Ans. 30 rods. 

~:!. _\ borrowed of B £175 58. fur 10:.! days, and afterwards 
would return the favor by lending B £210 os.; for how long should 
he lend it? Ans. 85 days. 

2:;, If a man can walk 300 miles in 6 successive days, how 
many miles has he to walk at the end of 5 days? Ans. 50. 
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24. If 495 gallons of wine cost $394; how much will $72 pay 
for? Ans. 90 gal. 

25. If 112 head of cattle consume a certain 'luantity of hay in !.J 

days i how long will the same quantity last 84 head? Ani. 12 days. 
26. If 171 men ean build a house in 168 days; in what time 

will 108 men build a similar house? Ans. 266 days. 
27. It has been proved that the diameter of every circle is to the 

circumference as 113 : 355; what then is the circumference of the 
moon's orbit, the diameter being, in round numbers, 480,000 miles ~ 

Ans. 1,507,964 t 18;5 m. 
28. A round table is 12 ft. in circumference; what is its diameter'l 

Ans. 3 ft. !.li ~ i in. 
29. A. was sent with a warrant; after he had ridden tj5 miles, B 

was sent after him to stop the execution, and for every 16 miles that 
A rode, Brode 21 ; How far had each ridden when B overtook A? 

Ans. 273 miles. 
:~(). Find a fourth proportional to 9, l!t and ~O. Ans.209. 
01. A detective chased a culprit for 200 miles, travelling at the 

rate of 8 miles an hour, but the culprit had a start of 7;) miles; at 
what rate did the latter travel? Ans. 5 miles an hour. 

:~2. How much rum may be bought for 8119.50, if 111 galloUE 
cost $89.625 '1 ..:\.ns. 148 gallons. 

33. If 110 yards of cloth cost $18; what will $63 pay for ·t 
Ans. 385 yards. 

34. If a man walk from Toronto to Hamilton, a distance of (say) 
38 miles in 13 hours, 18 minute:.; j in what time will he walk at the 
same rate from St. Catherine::; to London, supposing the distance to 
be 102 miles '1 ~\w;. 35 hours, ,!2 min. 

:\J. A butcher used a false weight 141 oz., instead of 16 oz. for 
a pound, uf how many Lbs. did he defraud a customer who bought 
112 just lbs. from him '? An::;. 9g lbs. 

00. If 123 yards of muslin cost $205; how much will 51 yards 
cost '( ~\ns. $85. 

:-;7. In a copy of' .Milton':-; Paradise JJost, containing 304 pages, 
the combat of Michael and Satan commences at the 139th page; at 
what page lUay it be expected to commence in a copy containing 328 
pages? 

Ans. The fourth proportional is 14g~ z; and hence the passage 
will commence at the foot of page 150. 

38. Suppose a man, by travelling 10 hours a day, perfol'lllS n 
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journey in four weeks without desecrating the Sabbath; now many 
weeks would it take him to perform the same journey, provided he 
travels only 8 hours per day, and pays no regard to the Sabbath? 

~\.DS. 4 weeks, 2 days.· 

39. A cubic foot of pure fresh water weighs 1000 oz., avoirdu
pois; find the weight of a vessel of water containing 217! cubic in. 

Ans. 7 lbs., 13{-H oz. 
40. Suppose a certain pasture, in which are 20 cows, is sufficient 

to keep them 6 weeks; how many must be turned out, that the same 
pasture may keep the rest 6 months? Ans. 15. 

41. A wedge of gold weighing 14 lbs., 3 oz., 8 dwt., is valued at 
£514 48. i what is the value of an ounce'1 .Ans. £3 . 

. !:.~. ,\. mason was engaged in building a wall, when another came 
up and asked him how many feet he had laid i he replied, that the 
part he had finished bore the same proportion to one league which 
1\ dnf'~ tn 87; how m:my feet had he laid? Ans. 32lIV1l' 

4:1. _ \. ('armer. by his will, divides h~i-5 farm, consisting of !l:
;l('r('I', :; roo c1:; , ;) ]'od~, between his two sons so that the share of the 
younger shall be } the sharc of the elder; required the shares. 

IIcre the ratio Clf the shares is 4 : 3, alid we have shown that if 
four magnitudes arc proportionals, the fir:"t term increased by the 
necond is to the second as the third increased by the fourth is to the 
fourth. )."ow, !Ij acres. :..: roods, 5 rods, being the sum of the shares, 
we must take the sum of 4 and 3 for first term, and either 4 or 3 for 
the second, and therefore 7 : 4: : 97 acres, ~j roods, 5 rods: F.P., i. e., 
the sum of the numbers denoting the ratio of the shares is to one of 
them as the SUIll of the shares i,.; to one of them. This ~ives for the 
dder brotl\('l"s :::harC', ;):-) acre,.;, :j roods, ~o rods, and the yonnger's 
shlre is found either by repeating the operation, or by ~ubtraeting 
the share t 1m,.; found from the whole, giving 41 acres, 3 roods, 25 
rod~. 

44. A !t-~a('y of S:JD8 i~ to be divided amonO' three orphans, in 
L • b 

parts which shall be as the numbers ii, 7, 11, the eldest receiving thc 
largest shure i required the parts? 

2~~: ;) : : :iD8: 86~ ~, the share of'the youngest. 
~:;: 7:: :~n~ : 1~1~3J' the share of the second. 
~:: : 11 : : :;DS : 190:=!~;, the share of the eldest. 
43. Three ~ur(·t.ies on $5000 are to be given by A, Band C, so 

that n's share lDay be one-half greater than ·A's, and e's one-half 
Ercatcr t.han B's i required the amount of the security of eaeh ? 
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Alis. A's share, $1052.631\; B's, $1578.04: ~; c'::;, $2368.421~1l' 
46. Suppose that one man starts from ':\lontreal, and walks 6 

miles an hour, and another at the same time from Newtonville, (5 
miles west of Port Hope), at the rate of 5 miles au hour, when will 
they meet, t.he whole distance being 285 miles? 

Am;. II of a mile west of Gananoque, which is 155 miles west of 
Montreal by the Grand Trunk line. 

47. A certain number of dollars is to be divided between two 
persons, the less share being J of the greater, and the difference of 
the shares $800; what are the shares, and what is the whole sum to 
be divided '/ Ans. Less share, $1600; greater, $2400; total: $4000. 

48 .• \. certain number of acres of land arc to be divided into 
two parts, such that the one shall be .~ of' the other; required the 
parts and the whole, the difference of the parts being 716 acres? 

Ans. the less part 5~7 acres; the greater, 1253 acres; the whole, 
1790. 

49. A mixture is made of copper and tin, the tin being! of the 
copper, the difference of the parts being 75; required the parts and 
the whole mixture'? Am:. tin, 37~-; copper, l1:!j; the whole, 150. 

50. Pure water consists of two gasses, oxygen alld hydrogen; the 
hydrogen is about l;; of the oxygen; how many ounces of water will 
there bo when there are 764H oz. of oxygen more than of hydrogen? 

Ans. 1000 oz. 

COMPOUND PROPORTION. 

Proportion is called simple when the (Iuestion involves only one 
condition, and compound when the question involves more conditions 
than one. .As each condition implies a ratio, simple proportion is 
expressed, when the rzquired term is found, by two ratios, and com
pound, by more than two. Thus, if the (juestion be, How many 
men would be required to reap (ij acres in a given time, if 96 men, 
working equally, can reap 40 acres in the same time'! Here there 
is but one condition, viz., that 96 men ean reap 40 aeres in the 
given time, which implies but one ratio, and when the question ha,; 
been stated 4-0 : 65: : 96 : F.P., and the required term is found to 
he 156, and the proportion 40 : 65: : 96 : 156, we have the propor
tion, expressed by two ratios. But, suppose the question were, If 
a man, walking 12 hours a day, can accomplish a journey of 250 
miles in 9 davs. how manv days would he requi.~. walking at the 
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same rate, 10 hours each day, to travel 400 miles? Here there are 
two conditions, viz. : first, that, in the one case, he travelEl 12 hours 
a day, and in the other 10 hours; and, secondly, that the distances 
are 250 and 400 miles. The statement, as we ::;hall presently show, 
would be 10: 1~ ) .. r . 7_' Here each condition im-

250 : 400 r" 0 . 1 :.: .J' plies one ratio, 10: 12 and 
250 : 400, and when the required term, which is 1., ;:,'~), is found, 
there are four ratios, viz., the two already noted, and 9 : 17};;, gives 
two more, one in relation to 10 : 12, and one in relation to 

250 : 400. This will be evident, when we have shown the method 
of statement and operation. 

EXPLANATORY STATE:lIENT 
AND OPERATION. 

11 : 33: : 12 : F. P. 
1 : 3 : 13 : 36 

18 : 5 :: 36 : F. P. 
1 : 5 :: 2: 10. 

PRACTICAL STATEMENT 
AND OPERATION. 

11 : 33} 12 F P 18: 5 .. . . . 

~; ~}:: 2: F. P. 

1: I} 1: 5 :: 2: 10. 

Let the question be, How many mOil would be required to reap 
33 acre:-; in 18 days, if ] 3 men, working equally, can reap 11 acres 
in f) days 'I 

\Ve first proceed, as on the left margin, as if there were only one 
condition in the (Juestion; or, in other words, as if the number of 
days were the sallie in both cases, and the question were-If 12 
men can reap 11 acres in a given time, how many men will be l'e
fJuirecl to reap 33 acres in the flume time. This, then, is a question 
in simple proportion, and by that rule we have the "tatement.-
11 : 33: : 12 : F. P., which, by cont.raction, becomes 1 : 3: : 12 : F. 
P.; and tIm". we find F. P. to be 36, tilt' number of men required, 
if the time were the same in both C~lse:-;. The question is now 
rf1solved into thi;-; : How Hlany men will be required to reap, in 18 
days, the same ljlwlltit!} of crop that ;J(i men can reap in 5 days? 
This is obviously a case of' inverse proportion, for the longer the 
time allowed the less will be the number of men required, and hence 
the statement, 18: 5 : 3G : F. P., which, by contraction, becomes 
1 : ;-): : :3 : F. P., which gives 10 for the number of men. The 
work may be shortened by making the two statements at once, as 011 

the right margin. We first notice that the last term is to reprcscnt a 
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certain number of men, and, therefore, we place 12 in the third 
place; next, we see that, other things beillg "qu(fl. it will take more 
men to reap 33 than to reap 11 acres, amI that, therefore, as far as 
that is concerned, the fourth term will be greater than the third~ and 
so we put 11 in the first place, and 33 in thc second. Again \ve sec 
that, other thin:Js being rqllal, a less number of men will be reftuired 
when 18 days are allowed for doing the work, than when it is re
quired to be done in ;-, (by~, and that therefore the fourth terlll, :u; 

far as that is concel'llcd, will be less than the third, and therefore ,vo 
write 18 : ;) below thc other ratio as on the mar~in. Then by con-

traction we get ~ : 3
5
' I :: 2 : F. P. Now, as ~ in the first term is to 

d. r 
be a multiplier, and 3 in the second a divisor, we may omit the1'o 

also, and we obtain ~ ; ~ } : : 2 : 10, the answer as before. 

The full uncontracted operation 

llX18: 33>..;) 

198 : 165: : 12: F. P. 
165x12=10 

198 

would be to multiply 18 by 11, which 
gives 1!IH, then to multiply 33 by 5, 
which gives 1()J. then mult.iply IG;). 
tlw product of the two second tcrm~, 
by 12, and divide the result, 1980, 
by 198, the product oj' the two fir;;t 
(,erms, which gives 10 as hefore. 

Because in the analogy 19R : 165: : 12 : 10, the first two tenll~ 
arc products, this kind of proportion has been called compo II lUI, 
and the ratio of 19 to Hi;) is called a compollnd mtia. We can show 
the strict and original meaning of the term fOmpoltnd 1"lltio more 
ca:;:ily by all example, than by any explanation in worcl~. Let us 

take any series of numbers, whole, fractional or mixed, say 5, ~, 
~, 19, 1~. 1, 17, 11'::1' ~J, then the ratio of the first to thc last i;; 
said to be compounded of the ratio of the first to the second, thc 
second to t,he third, the third to the fimrth, &c., &c., &c., to the end. 
Now the ratio of;) to 25 is -:!.-;·~=5, and the several ratios are in this 

Z :: .'!I I;, '2;; • 

order ~X';';'" -::':X ~ ~ X11; X -?- X: ~ X":":': X W:. which leaving finally 
, ;) ~ ,"} - I I I ] h 

~;-=5 as before. If we took them in reyerse order, viz., '}iJ=~ !,' it 
is obvious that all therein could be cancelled, as each would in suc
cession be a multiplier and a, divisor. 

We would also remark that compound proportion is nothing else 
than 3 number of question::; in simple proportion solved by one opera-
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tion. This will be evident from our second example by comparing 

t.he two operations on the opposite margins. Again, we remarked 

that every condition implies a ratio, and that therefore the third and 
fourth terms of our first example really involve two ratios, one in 
relation to each of the preceding. Hence univcrsally the number of 
ratIOs, expressed and implied, must always be double the number of 
~onditions, and therefore always cvell. As the third ratio is only 
written once, the number of ratios appears to be odd, but is in reality 
even. 

nULE: 

Place, lIS in ,~imple proport"{J'I~ ill the third place the term that 
IS the same as the l'c,)ui}'u{ tu·m. Then consider each condition 
separately to sc~ which mllst ue plrlccrl first, and which second, other 
things being ('lulll. 

EX.\ -'I P L E. 

1. If $35.10 pay 2i mcn for 24 days; how much will pay 16 

27: 16: : $35.111 
2-! : 18 

.,. '> 

., • ..J 

3; :2 

!!: 5:: $35.10 
4 

9)14().40 

Ans. $15.60 

men 1 S days? Here we first ohserve that the 
answer will he money, and therefore $35.10 
must be in the third placc. .'.gain, it will 
take lecs money to pay 16 mcn than ~7 men, 
and t.hereforc, other things bein~ cqual, the 
answer, as far as this is concerl1c(l, will be less 
than 835.10, and therefore we put t.he less 
(luantity, Hi, in the sceond place. :::0 also 
because it will take less to pay any given nUlD
bpI' of men for 18 days than for ~-! days, 
thereforc we put the less quantity in the second 
place, which the statement shows in the margin. 

EXER(,ISE~. 

1. If] 5 men, working 1 ~ hours a day, can reap 60 acres in 16 
days; in wpat time would 20 hoys, working 10 hours a day, reap 98 
acres, if 7 men can do as much as 8 boys in the same time? 

Ans. 26:H days. 
3. If 1;) mOll, by working lij hours a day, can dig a trench 48 

fect long, 8 feet broad, and 5 feet deep, in 12 days; how many hours 
a day must 25 mcn work in order to dig a trench 36 feet long, 12 
feet broad, and 3 feci deep, in 9 days? Ans. 3!. 
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3. If 48 men can build a wall Sfi-± feet long, 6 feet high, and ::-1 
feet wide, in 3G days; how many men will be required to build a 
wall 36 feet long, 8 feet high, and 4 feet wide, in 4 days. ~\ns. :1::!. 

-±. In what time would :2:~ men weed a quantity of potato ground 
which 4() women would weed in G clap, if '7 men can do as much as 
!) women? Ans. :-\8!:j days. 

5. Suppose that 50 men can dig in 27 days, working 5 hours a 
day, 18 cellars which arc each ·1S feet IOll,~', :2:-; feet wide, and 15 feet 
deep; how many days will GO men rerluire, working :~ hours each 
day, to dig :2+ cellars which are cach 36 feet Ion:,.:;, 21 feet wide, and 
20 feet deep. Ans. ·1;) days. 

G. If 1;) bars of iron, each eft. G in. It)ll~, ·1 in. broad, and 3 in. 
thi.ck, weigh 20 cwt., ~ qrs., (:28 lbs.) 16 Ibs. ; how much will 6 bars 
4 ft .. long, 3 in. broad, and :2 ill. thick, weigh't 

Am;.:2 cwt., :2 qr.-;., 8 l"~. 
7. If 112 men CUll Heed 460 acres, :l roods, 8 rods, in G days i 

how Illany lllell will he required to ~i,'e,l 72 aCI'l':-l in Cl days? 
Ans. :':1. 

8. If the freight, by railway, of 13 cwt. for 65 miles be 45 shil
lings; how far should :)ij~.'il be carried for 7;-' shillings? 

Ans. ·10 miles. 
9. If a family of 9 persons can live comfortably in I ... ondoll, 

England, for 1560 guineas a year; what will it cost a family of 8 to 
live in London, C. W"., in the same style, for sc\'cn months, prices 
supposed to be ~ of what they would be i I, I~nghnd .: 

~\Il;;. £509.1~ 

10. If 63 Ibs. of tea cost £20 lOs. Gd.; what will 70 lbs. of a dit~ 
fereut quality cost, 9 Ibl>. of the former being equal in value to 10 
lbs. of the latter? Ans.t:20 lOs. (itl. 

11. If 120 yards of carpeting, 5 quarters wide, cost $GO; what 
will be the price of 36 yards of the same 'Iuality, but 7 quarterR 
wide? Ans. 825.20 

1~. If 48 men, in 5 days of 12~ hours each, can dig a canal139~ 
yards long, 4?r yards wide, and 2k yards deep; how many hours per 
day must UO men work for 42 days to dig 491 Tli; yards long, 4i 
yards wide, and 3~; yards deep? Ans.4. 

13. A, standing on the bank of a river, discharges a cannon, and 
B, on the opposite bank, counts six pulsations at his wrist between 
the flush and the report; now, if sound travels 1142 feet per second. 
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and the pulse of t1 person in health beats 75 strolCes in a minute, 
what is the breadth of the river? Ans. 1 mile, 201 ~ feet. 

14. If 264 men, working 12 hours a day, can make 240 
yards of a canal, 3 yards wide, and 12 yards deep, in 5 days j how 
long will it take 24 men, working 9 hours a day, to make another 
portion 420 yards long, 5 yards wide, and 3 yards deep? 

Ans. 32011 days. 
15. If the charge per freight train for 10800 lbs. of flour be $16 

for 20 miles; how much will it be for 12500 lbs. for 100 miles? 
Aus. $92-1~. 

16. If $42 keep a family of 8 persons for Hi days j how long, at 
that rate, will $100 keep a family of 6 persons? Ans. 50&~ days. 

17. If a mixture of wine and water, measuring 63 gallons, con
gist of four parts winc, and one of water, and be worth $138.60 ; what 
would 85 gallons of the same wine in its purity be worth? 

Ans. $233.75. 
18. If I pay 16 men $62.40 for 18 days work; how much must 

I pay 27 men at the same rate .? Ans. $140.40. 
19. If 60 men can build a wall 300 feet long, 8 feet hibh, and 

6 feet thick, in 120 days, when the days are 8 hours long j in what 
time would 12 men build a wall 30 feet long, G feet high, and 3 feet 
thick, when the days are 12 hours long? Ani'!. 15 days. 

20. If 24 men, in 132 days, of 9 hours each, dig a trench of four 
degrees of hardness, :-}:n! feet long~ ;) ~ feet wide. and 3-~- feet deep; 
in how many days, of 11 hours each, will 4% men dig a trench of 7 
degrees of hardness. 465 feet long, 3 ~ feet wide. and :.:! I: tl~ct deep? 

An:,!. 5~. 
:.:!1. If 50 men, by working 3 hours each day, can dig, iu 45 days, 

24 cellars~ which are each :JI' feet lOll!!,'. 21 feet wide, and 20 feet 
deep; how many men would be required to dig, in :n days, working 
;) hours each day, 18 cellarR, which are each 4S feet long, 28 feet 
Iyide, and 15 feet deep ~ Ans. 50. 

22. If 1;) men, 12 women, and 9 boys, can complete a certain 
piece of work in 50 days; what time would 9 men, H; women, and 
18 boys, require to do twice as much, the parts performed by each, 
in the same time: being as the numbers ::;. 2 and 1 ? Ans. 104 days. 

:?:J. If 12 oxen and 35 sheep cat U tons, 12 cwt. of hay: in 8 
days j how much will it cost per month (of :?8 days,) to feed 9 oxen 
and 12 &heep, the price of hay being $40 per ton, and 3 oxen being 
3Upposed to eat as much as 7 sheep? Ans. $924. 
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24. A vessel, whose speed was Dt miles per hour, left Belleville 
at 8 o'clock, a. m., for Gananoque, a distance of 74 miles. A second 
vessel, whose speed was to that of the first as 8 is to 5, starting from 
the same place, arrived 5 minutes before the first; what time did the 
second vessel leave Belleville? Ans. 55 min. past 10 o'clock, a. Ill. 

25. If 9 compositors, in 1~ days, working 10 hours each day, can 
compose 36 sheets of Hi pages to a sheet, 50 lines to a page, amt 45 
letters in a line; in how many days, each 11 hours long, can (J COlli. 

positors compose a volume, consisting of 25 sheets, of 24: pages in a 

sheet, 44 lines in a page, aUlI 40 letters in a line? Ans. 16 days. 

MISCELLANEOUS -EXERCISES ON THE PRECEDING RULES. 

1. What is the value of. 7525 of a mile? 
Ans. 6 fur., 0 I'd, 4 yds, 1 ft., 2;' in. 

2. What is the value of .~5 of a score? Ans. G. 
3. Reduce 1 ft. G in. to the decimal of a yard. Ans .. 5. 
4. What is the value of H yards of cloth, at $3.375 per yard .? 

Ans. $47.1 G. 

5. What part of 2 weeks is i4" of n day? Ans .• ;)6. 

6. What part of £1 is 13s. 4d? Ans. f:. 
7. Reduce .. Pr; of a day to hours, minutes and seconds. 

Ans. ~ hours, 52 min., 48 sec. 
S. Add ~ of a furlong to ~ of a mile. 

Ans. 7 [ur., 31 rds, 0 yd., 1 ft., 1 U in. 

9. What is the value of .857 ~ of a bushel of rye .~ 

Ans. 48 pounds. 

10. Reduce 47 pounds of wheat to the decimal of a bushel. 
Ans .. 783(:. 

11. Reduce 9 dozen to the decimal of a gross. Aus ..• G. 
12. Add 170 of a cwt. to .~ of:!. quarter. Ans. 3 qrs., 10 lhs. 
13. Subtract ~ of a day from ~ of a week. Ans. 4 days, 3 hI'S. 
14. From H of 5 tons take ~ of' 9 cwt. 

Ans. 2 tons, 17 cwt., 1 qr., H lhs. 
15. Bow many yards of cloth, at $3f a yard, can be bought for 

$48~? Ans. 13H yards. 
16. A man bought J of a yard of cloth for $2.80 ; what was the 

rate per yard? Ans. $3.20. 
17. How many tons of hay, at $16! per ton, can be bought for 

$196k ? Ans. llH tons. 
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18. At $17* per week, how many weeks can a family board for 
$765i ? Ans. 43l weeks. 

19. What number must be added to 26~, and the sum multipli-
ed by 7~, that the product may be 496 ? Ans. 37\}. 

20. A man owns! of an oil well. He sells ~ of hi~ share for 
$3500; what part of his share in the well has he still, and what is it 
worth at the same rate? Ans. t left, and worth $875. 

21. How long will 119~ hhds. of water last a company of 30 
Ulell, allowing each man ; of a gallon a day? Ans. 627 days. 

22. Reduce ~ of2~L l'2 ofl~, and ::~} of~~, to equivalent frac-
tions having the least common denominator. Ans. 1~, H, .3-l;;Q· 

2~~. Fronl ~ of 2:~ of 4, take T~'1 of G~ of ~. Ans. 2~. 
~4. What is the sum of!, !, !-, b b, ~, ~, and ~? Ans. 1 B~fi· 
~~;'. ,uh t' tl f '.! I f'3~)+11 f85? \ -)')'2401 _v 'l a IS 1e sum 0 :1;; 0 • t; 1 J 0 • Il.ns • ...... ,nr::w· 
2{). How long will it take a person to travel 442 miles, if he 

travels 3!- miles per hour, and 8~ hours a day'? Ans. 16 days. 
~7. Find the sum of 2?E of T7u, 3;1; of 1 of {',., of 4t and l· 

Ans.6:1"6· 
28. A has 2~ times S;: dollars, and B I~} times 9!t dollars i how 

much more has B than A'? Ans. $44H· 
29. If I sell hay at $1.75 per ewt.; what should I give for 9! 

tons, that I may make $7 on my bargain. Ans. $329. 
30. If 7' horses eat 93;'; bushels of nats in lin days; how many 

hushels will one horse eat in H7'} dal.'s? Ans. 19~. • J • 

;·n. Bought 14-10 yards of hroadcloth iiw S 1 02.:111; what was the 
vulue of 87 ~ yards of the same cloth '! Ans. $612. 

32. How many bu~hels of wheat, at ~:.!] per bUl~hel, will it re
quire to purchase 168 jj

H
iJ bushels of corn worth 75 cents per bushel? 

Ans.47/J-. 
33. If in 82t feet there are 5 rods; how many rods in one mile? 

Ans.320. 
34. Suppose I pay $55 for * of an acre of bnd; what is that per 

acre? Ans. $88. 
35. If ~ of:1 pound of tea cost $1.66!; whut will ~ of a pound 

cost? " Ans. $1.55H. 
36. ::Subtract the sum of 2} and III,!, from the sum of i, 7~ and 

3, and multiply the remainder by 3iT' Ans. 24H. 
37. If ~ lb. cost 23li cents i what will 2H cost? 

Ans. 77 -IT cents. 
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38. What is the difference between 2iu X3~ and 2~ X3T\., ? 

Ans·llij· 
39. If ~ lb. cost $~ ; what will t1 lb. cost? Ans. 399 cents. 
40. What is the difference between i of !+}+~ X~, and 

l+b+~? Ans. ::.?,lu' 
41. If 4.'-. yards cost $1 'J\i , what will 2~ yards cost? 

Ans. 47% cents. 
42. Bought ~ of 2000 yards of ribbon, und sold ~ of it; how 

much remains? Ans. 285~ yards. 
43. Divide the sum of~,!j, t, H, 1j, g], nJ by the sum of~, 

h ~, T1cr, :;I'l.' 61
.j' Th-, and divide the quotient by G,h, und multiply 

the result by i of j. Ans. ~. 
44. I bonght ~ of a lot of wood land, consisting of 47 acres, 3 

roods, 20 rods, and have cleared ~- of it; how much remains to be 
cleared? Ans. 20 acres, 3 roods, 31! rods. 

45. What is the difference between 1/':~ and 1iJ? Ans. 1~t. 
46. If $H pay for a 1~ f;t. of flonr; for how much will $J pay'? 

Ans. 1/1 st. 
47. Mount Blanc, the highest mountain in Europe, i~ 15,87:.! 

feet above the levd of the sea; how far above the se:.t level is a clim
ber who is i.; of the whole height. from the top,i. 1'., ,::.; of perpen
dicular hight ·t Ans. 12896 feet. 

48. What will 45.!l4375 tons cost if 12.79G875 tons cost $54.64 ? 
Ans- $196.17. 

49. If I gain S:~7.515625 by selling goods worth $324.53125 ; 

what shall I gain by selling a similar lot for $520.6635416. ? 
Ans. $60.1884. 

5v. If 52.815 cwt. cost $22.345; what will HI2.GG4 cwt. cost at 
the same rate 't Ans. $81.512+ 

51. Required, the sum of the surfaces of 5 boxes, each of which 
is 5~ feet. long, :.!} feet high, and 3k feet wide, and also the number 
of cubic feet contained in each box. The box supposed to be made 
from inch lumber 'I Ans. Surface, 390& ft. ; each box 42~3] C. F. 

52. If I pay $t'lij for sawing into t.hree pieces wood that is 4 ft. 
long; how much more should I pay, pe:- cord, for sawing into pieces 
of the same length, wood that is 8 feet long? Ans. 22~ cents. 

53. A sets out from Oshawa, on a journey, and travels at the 
rate of 20 miles a day; 4 days after, B sets out from the same place, 
and travels the same road, at the rate of 25 miles per day; how many 
days before B will overtake A ? B Ans. 16. 
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54. A farmer having 56! tons of hay, sold! of it at 810~ per 
ton, and the remainder at $9.75 per ton; how much did he receive 
for his hay? Ans. $580U· 

55. If the sum of 87 Hand 117 H is divided by their difference j 
what will be the quotient? Ans. 6Uf· 

56. If 8i yards of silk make a dress, and 9 dresses be made from 
[l. piece containing 80 yards; what will be the remnant left? 

Ans. It yards. 
57. A merchant expended $840 for dry goods, and then had re

maining only H as much money as he had at first; how much money 
had he at first '? Ans. $3430. 

58. If a person travel a. certain distance in 8 days and 9 hours, 
by travelling 12 hours a day; how long will it take him to perform 
the same journey, by traveling 8i hours a day? Ans. 12 days. 

59. If 15 horses, in 4 days, consume 87 bushels, 6 qrts: of oats; 
how many horses will 610 bushels, 1 peck, 2 qrts, keep for the same 
time? Ans. 105. 

60. Reduce 1 pound troy, to the fraction of one pound avoirdu-
pois. Ans. tHo 

2 X 1 0 
61. Reduce -4 or; to 3 llimple fraction. Ans. i· 
62. What will be the cost of 8 cwt., 3 qrs., 121 lbs. of beef, if 4 

cwt. cost $34 ? Ans. $75·?~. 
63. If 4 men, working 8 hours a day, can do a certain piece of 

work in 15 days; how long would it take one man, working 10 hours 
a day, to do the same piece of work? Ans. 48 days. 

64. Divide $1728 among 17 boys and, 15 girls, and give each boy 
-?r as much as a. girl; what sum will each receive? 

Ans. Each girl, $66H ; each boy, $42H· 
65. If A can cut 2 cords of wood in 12k hours, and B can cut 3 

cords ill 17k hours; how many cords can they both cut in 24! hours? 
Ans.8r\\· 

66. If it requires 30 yards of carpeting, which is i of a yard 
wide, to cover a floor; how many yards, which is It yards wide, will 
be necessary to cover the same floor? Ans. 18. 

67. A person bought 1000 gallons of spirits for $1500; but 140 
gallons leaked out; at what rate per gallon must he sell the remain
der so as t.o make $~OO by his bargain ? Ans. $2 per gallon. 

68. What must be the breadth of a piece of land whose length if; 
401 yards, in order that it may be twice as great as another piece of 
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land whose length is 14~ yards, and whose breadth is 13i3 yards? 
Ans. 9t yards. 

69. If 7 men can reap a rectangular field whose length is 1,800 
feet, and breadth 960 feet, in 9 days of 12 hours each; how long 
will it take 5 men, working 14 hours a day, to reap a fieW whose 
length is 800 feet, and breadth 700 feet? Ans. 3i days. 

70. 124 men dug a trench 110 yards long, 3 feet wide, and -1 
feet deep, in 5 days of 11 hours each; another trench was dug by 
one-half the number of men in 7 days of 9 hours each; how many 
feet of water was it capable of holding? An:>. 22GS cubic feet. 

71. If 100 men, by working 6 hours each day, can, in 27 days, 
dig 18 cellars, each 40 feet long, 36 feet wide, and 12 feet deep; 
how many cellars, that are each 24 feet long, 27 feet wide, and 1 ~ 
feet deep, can 240 men dig in 81 days, by working 8 hours a day'? 

Ans.25b. 
7:t A gentleman left his son a fortune, :'; of which he speut in 

2 months, t of the remainder lasted him 3 mouths longer, andi 01 
what then remained lasted him 5 months longer, when he had only 
$895.50 left; how much did his father leave him'( Ans. $4H7.50. 

73. A farmer having sheep in two different fields, sold t ,)f the 
number from each field, and had only 102 sheep remaining. :K"w 
12 sheep jumped from the first field into the second; then the nUID
bel' remaining in the first field, was to the nUIDber in the SI~r.:I)II<l 

field as 8 to ~I ; how ID:my sheep were there in each field at first? 
Ans. SO in first field; 5G in secont1. 

74. A and B paid $1 ~u for 12 aeres of pasture for 8 weeks, with 
an understanding that A should han! the grass that was then on the 
field, and B what grew during the time they were grazing; how 
many oxen, in equity, can each turn into the pasture, and how lllueh 
should each pay, providing 4 acres of pasture, together with what 
grew during the time they were grazing, will keep 12 oxen G weeks, 
and in siIDilar manner, 5 acres will keep 35 oxen 2 weeks? 

{
A should turn into the field 18 oxen, and pay 872. 

Ans. B should turn into the field 12 oxen, and pay $48. 

ANALYSIS AND SYNTHESIS. 

Analysis is the act of separating and comparing all the different 
parts of any compound, and showiuh their l:unnection with each 
other, and thereby exhibiting all its dcmcnbl'Y principles. 
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The converse of Analysis is Synthesis. The meaning and use of 
these terms will probably be most readily comprehended by reference 
to their derivation. 

They are both pure Greek words. Analysis means loosing up. 
The general reader would here probably expect loosing down, as 
employed in most popular definitions; but we may illustrate the 
Greek term, loosing up, by our own everyday phrase, tearing up, 
which means rending into shreds, the English up conveying the 
same idea here as the Greek ana in analysis. The Greek synthesis 
means literally placing together; that is, the component parts being 
known, the word synthesis indicates the act of combining them into 
one. We might give many illustrations, but one will suffice, and we 
choose the one which will be most generally understood. When we 
analyse a sentence, we loose it up, or tear it 1P, into its component 
parts, and by synthesi~ we write or compose,i. e., put together the 
parts, which, by analysis, we have found it to consist of. 

When we commence to analyse a problem we reason from a given 
quantity to its unit, and then from this unit to the required quan
tity; hence, all our deductions are self-evident, and we therefore 
require no rule to solve a problem by analysis. 

Although this part of arithmetic is usually called analysis, yet, 
a'3 it is really both analysis and synthesis, we have given it a title in 
accordance with the principles now laid down. 

EXAMPLE. 

1. If 12 pounds of sugar cost $1.80, what will 7 pounds cost? 

12)1.80 

.15 
7 

$1.05 

SOLUTION. 

If 12 Ibs. cost $1.80, one pound will cost the 
11:;: of $1.80=15 cents. Now, if 1 lb. cost 15 
cents, 7 Ibs. will cost 7 times 15 cents=to $1.05. 
Therefore, 7 Ibs. of sugar will cost $1.05, if 12 
Ibs. cost $1.80. 

NOTE.-The work may be somewhat shortened, especially in long ques
tions, by arranging it in the following manuer, so as to admit of cancelling, 
if possible :-

15 
1 l&f,l 7 105 
- X-X-=_=$1.05. Ans. 
1~ 1 1 1 

2. If I) bushels of pease cost $5.50, for what can you purchase 
19 bushels? Ans. $20.90. 
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3. If 9 men can perform a certain piece of labor in 11 days: how 
long will it take 3 men to do it? Ans. 51 days. 

4. How many pigs, at $2 each, must be given for 7 sheep, worth 
$4 a head? Ans. 14. 

5. It $100 gain $6 in 12 months, how much would it gain in 40 
months? Anf!. $20. 

6. If 4i bushels of apples cost $3-~, what will be the cost of 7! 
bushels? 

SOLUTION. 

In the first place, 4i bushels=.1l bushels, and $3-b=$-\~. 
Now, since .l3{ bushels cost $~~fl, one bushel will cost $¥ : 13{= 

~lJf! X i4=$f, and 7i or JI'- bushels will cost Jl- times $i=i X J;i"--= 

$5, the value of 7i bushels of apples, if 4i bushels are worth $3~. 

OPERATION. 

~ 5 
~X...!X 1&~~=-$5. 
~ 1~ ~ 1 
l.I 

7. If i of 3£ Ibs. of tea cost $l~; what will be the cost of 5i 
pounds? Ans. $4.12i· 

8. 100 is i of what number? Ans. 150. 
9. If ~ of a mine cost $2800; what is the value of i of it? 

Ans. $4200. 
10. i of 24 is 1 ~ times what number? Ans. 10. 
11. i of 40 is {':l of how many times i of 1, of 20 '1 Ans. 9. 
12. A is 16 years old, and his age is i times i of his father's 

age; how old is his father? Ans. 36. 
13. A and B were playing cards; A lost $10, which was! times 

! as much as B then had; and when they commenced J of A's 
money was equal to £ of B's; how much had each when they began 
to play? . Ans. A $50 ; B $40. 

14. A 'man willed to his daughter $560, which was ! of i of 
what he bequeathed to his ;00 ; and 4 times the son's portion was i 
the value of the father's estate; what was the value of the estate? 

Ans. $13,440. 
15. A gentleman spent t of his life in l\1ontreal,! of it in Ottawa, 

and the remainder of it, which was 25 years, in Belleville; what age 
was he when he died ? Ans. 60 years. 
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IIi. A owns ~, and B jl:,! of a ship; A's part is worth $650 more 
than B'I:!; what is the value of'the t:ihip? Ans. $15,600. 

17. A post stands t in the mud, ! in the water, and 15 feet 
above the water; what i:-; the length of the post? Ans. 36 feet. 

18. A grocer bought a firkin of butter containing 56 pounds, for 
$11.20, and sold i of it for $8~ ; how much did he get a pound? 

Ans. 20 cents. 

19. The head of a fish is 4 feet long, the tail as long as the head 
and -} the length of the body, and the body is as long as the head 
and tail j what i:-; the length of the fish? Ans. 32 feet. 

~O. A and B have the same income; A saves ~ of his; B, by 
spending $65 a year more than A, finds himself $25 in debt at the 
elld of ;, years; what did B spend each year? Ans. $425. 

21. A can do a certain piece of work in 8 days, and B can do 
the same in 6 days; A commenced and worked alone for 3 days, 
when B assisted him to complete the job; how long did it take them 
to finish the work ? 

SOLUTION. 

If A can do the work in 8 days, in one day he can do the ~ of it, 
and ifB can do the work in 6 days, in one day he can do the ~ of it, 
and if they work together, they would do -?r+i=';!7:j" of the work in 
one day. But A works alone for 3 days, and in one day he can do ~ 
of the work, in 3 days he would do 3 times 1-=~ of the work, and as 
the whole work is equal to ~ of itself, there would be ~-;=~ of the 
work yet to he completed by A and B, who, according to the con
ditions of the question, labour together to finish the work. Now A 
and B working together for one day can do ]4 of the entire job, and 
it will take them as many days to do the balance §- as :l:t is contain
ed in .g, which is equal ~ X ~71.=7 ~ days .. 

22. A and B can build a boat in 18 days, but if C assists them, 
they can do it in 8 days; how long would it take C to do it alone? 

Ans. 141 days. 
23. A certain pole was 25! feet high, and during a storm it was 

broken, when i of what was broken off, equalled i of what remained; 
how much was broken off, and how much remained ? 

Ans. 12 feet broken off, and 13! remained. 
24. There are 3 pipes leading into a certain cistern; the first will 

fill it in 15 minutes, the second in 30 minutes, and the third in one 
hour; in what time will they all fill it together? 

Ans. 8 min., 3~ aec, 
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25. A and R start together by G. T. R. from Cobourg to Brock
ville, a distance of 138 miles. A goes by freight train, at the ra te 
of 12 miles per hour, and B by mixed train, at the rate of 18 reiles 
per hour. Cleaves Brockville for Cobourg at the same time by 
express train, which runs at the rate of 22 miles per hour; how far 
from Cobourg will A and B each be when C meets them? 

Ans. A 48H miles; B 62110 miles. 
26. A cistern has two pipes, one will fill it in 48 minutes, and 

the other will empty it in 72 minutes; what time will it require to 
fill the cistern when both are running? Ans. 2 hours, 24 min. 

27. If a man spends lz of his time in working, ! in sleeeping, 1\' 
in eating, and 1~ hours each day in reading; how much time will be 
left. ? Ans. 3 hours. 

28. A wall, which was to be built 32 feet high, was raised 8 feet 
by 6 men in 12 days; how many men must be employed to finish 
the wall in 6 days? Ans. 30 men. 

29. A and B can perform a piece of work in 5lI days; Band C 
in 6f days; and A and C in 6 days; in what time would each of 
them perform the work alone, and how long would it take them to do 
the work together? 

Ans. A, 10 days; B, 12 days; C, 15 days; and A, B, and C, 
together, in 4 days. 

30. My tailor informs me that it will take 10! square yards of 
cloth to make me a full suit of clothes. The cloth I am about to 
purchase is l~ yards wide, and on sponging it will shrink :-l(j in 
width and length; how many yards of this cloth must I purchase for 
my" new suit?" Ans. 6Tn~3 yards. 

31. If A can do i of a certain piece of work in 4: hours, and B 
can do i of the remainder in 1 hour, and C can finish it in 20 min. ; 
in what time will they do it all working together? 

Ans. 1 hour, 30 min. 
32. A certain tailor in the City of Hamilton bought 40 yards of 

broadclot.h, 2! yds wide; but on sponging, it shrunk in length upon 
every 2 yards, is of a yard, and in width, 1 j- sixteenths upon every 
Ii yards. To line this cloth he bought flannel It yards wide, 
which, when wet, shrunk ~ the width on every 10 yards in length, 
and ill. width it shrunk! of a sixteenth of a yard; how many yards 
of fianQ.el had the tailor to buy to line his broadcloth? 

Ans. 71 173 yards. 
33. If 6 bushels of wheat are equal in value to 9 bushels of bar

ley, and 5 bushels of barley to 7 bushels of oats, and 12 bu~491B of 
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oats to 10 hushels uf peuse, and 13 bushels of pease to 1 ton of hay, 
and 1 ton of hay to 2 tons of coal, how many tons of coal are equal 
in value to 80 bushsls of wheat? 

SOLUTION. 

If 6 bushels of wheat are equal in value to 9 bushels of harley, 
or 9 hushels of barley to 6 bushels of wheat, one bushel of harley 
would be equal to ~ of 6 bushels of wheat, equal to ~, or i of 8 

bushel of wheat, and 5 bushels of harley would be equal to 5 times 
~ of a bushel of wheat, equal to i X 5=-'aQ=3! bushels of wheat. 
But 5 bushels of barley are equal to seven bushels of oats; hence, 7 
bushels of oats are equal to 3! bushels of wheat, and one bushel of 
oats would be equal to 3!+-7=l~ bushels of wheat, and 12 bushels 
of oats would he equal to 12 times H=JlTQ=5~ bushels of wheat. 
But 12 bushels"of oats arc equal in value to 10 bushels of pease, 
hence, 10 bushels of pease are equal to 5~ hushels of wheat, and one 
bushel of pease would equal 5~+-10=~ of a bushel of wheat, and 13 
bushels of pease would equal 4 X 13=\~=7 ~ bushels of wheat. 
But 13 bushels of pease equal in value ~ ton of hay, hence, ~ ton of 
hay equals 7 ~ bushels of wheat, and one ton would equal 7 ~ X 2= 
14~ bushels of wheat. But one ton of hay equals 2 tons of coal, 
hence, 2 tons of coal are equal in value to 14~ bushels of wheat, and 
one ton would equal U~+-2=7~ bushels of wheat. Lastly, if 74 
bushels of wheat be equal in value to one ton of coal, it would take 
as many tons I)f coal to equal 80 bushels of wheat, as 7 ~ is contained 
in 80, which gives 109 tons of coal. 

NOT.\<:.-This question belongs to that part of arithmetic usually called 
Conjoined Proportion, or, by some, the "Chain Rule," which has each ante
cedent of a compound ratio equal in value to its consequent. We have 
thought it best not to introduce such questions under a head by themselves, 
on account of their theory being more easily understood when exhibited by 
Analysis than by Proportion. Questions that do occur like this will most 
probably relate to Arbitration of Exchange. Although they may all be 
worked by Compoullll Proportion as well as by Analysis, yet the most expe
ditious Illan, and the one generaly adopted, is by the following 

RULE. 

Place the antecedents in one column and the consequents in 
arwther, on the 1'ight, with the sign of equality between them. Di
'lJidc the continued product of the terms in the column containing the 
odd term by the continued product of the other column, and the 
'luotient 'will be the an3wcr. 
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Let us now take our last examllle (No. 33), and solve it by this 
rule: 

6 bushels of wheat=9 bushels of barley 
5 bushels of barley=7 bushels of oats. 

12 bushels of' oats=10 bushels of pease. 
13 bushels of pease=i ton of hay. 
1 ton of hay=2 tons of coal. 

- tons of coal=80 bushels of wheat. 
20 

~,~, ~~ 
~, 7, 1~, 1-~, ~,~Q A 

\\o=10i~. os. 
~, !ii, 1~, la, i, 
~, ~, ~, 

~, 

34. If 12 bushels of wheat, in Toronto, are equal in value to 12! 
bushels in Hamilton, and 14 bushels in Hamilton are worth 1q 
bushels in Woodstock, and 12 bushels in Woodatock are worth 1:!! 
bushels in Guelph, and 25 bushels in Guelph are worth 28 bushels 
in Barrie, how many bushels in Barrie are worth 60 bushels iD 
Toronto? Ans. 75i~. 

35. If 12 shillings in Massachusetts are worth 16 shillings in 
New York, and 24 shillings in New York are worth 22i shillings in 
Pennsylvania, and 7! shillings in Pennsylvania are worth 5 ~hillings 
in Canada, how many shillings in Canada are worth 50 shillings in 
Massachusetts? Ans. 41~. 

36. If 6 men can build 120 rods of fencing ill 4 days, how many 
days would seven men require to build 210 rons? 

SOLUTION. 

If 6 men can build 120 rods of fencing in 4 days, one man 
could do i of 120 rods in the same time; and i of 120 rods is 20 
rods. Now, if one man can build 20 rods in 4 days, in one day he 
would build t of 20 rods, and t of 20 rods is 5 rods. Now, if one 
man can build 5 rods in one day, 7 men would build 7 times 5 rods 
in one day, and 7 times 5 rods=35 rods. J .. astly, if 7 men can 
build 35 rods in one day, it would take them as many days to build 
210 rods as 35 is contained in 210, which is 6; therefore, if 6 men 
can build 120 rod8 of fencing in 4 days, 7 men would require 6 days 
to build 210 rods. 

37. If 12 men, in 36 days, of 10 hours each, build a wall 24 
feet long, 16 feet high, and 3 feet thiek; in how many days, of 8 
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hours each, would the same lot of men build a wall 20 feet long, 12 
feet high, and ~~ feet thick? Ans. 231

7«. 
38. If 5 men can perform a piece of work in 12 days of 10 hours 

each; how many men will perform a piece of work four times as 
large, in a fifth part of the time, if they work the same number of 
hours in a day, supposin~ that 2 of the second set can do as much 
work in an hour as 3 of the first set? Ans. 66! men. 

NOTl!:.-Such questions as this, where the answer involves a fraction, may 
frequently occur,and it may be asked how i of a man can do any work. The 
answer is simply this, that it requires 66 men to do the work, and one man 
to continue on working i of a day more. 

30. Suppose that a wolf was observed to devour a sheep in t of 
1m hour, and a bear in i of an hour; how long would it take them 
together to eat what remained of a sheep after the wolf had been 
eating ~ an hour? Ans. lOll min. 

40. Find the fortunes of A, B, C, D, E, and F, by knowing that 
A is worth $20, which is t as much as Band C are worth, and that 
C is worth 1 as much as A and B, and also that if 19 times the sum 
of A, Band C's fortunc was divided in the proportion of i, ! and 1, 
it would respectively give i of D's, ~ of E's, and 1 of F's fortune. 

Ans. A, 20; B, 55; C, 25; and D, E and F, 1200 each. 
41 . .A. and B set out from the same place, and in the same direc

tion. A travels uniformly 18 miles per day, and after 9 days turns 
and goes back as fur as B has travelled during those 9 days; he then 
turns again, and pursuing his journey, overtakes B 22! days after 
the time they first set out. It is required to find the rate at which 
B uniformly travelled. Ans. 10 miles per day. 

42. A hare starts 40 yards before a greyhound, and is not per
ceived by him until she has been running 40 seconds, she scuds 
away at the rate of 10 miles an hour, and the dog pursues her at the 
rate of 18 miles an hour; how long will the chase last, and what dis
tance will the hare have run? Ans. 60::i:z sec.; 490 yards. 

43. A can do a certain piece of work in 9 days, and B can do 
the same in 12 days; they work together for 3 days, when A is 
taken sick and leaves, B continues on working alone, and after 2 
days he is joined by C, ~tnd they finish it together in Ii days; how 
long would C be doing it alone? Ans. 12 days. 

44. A, in a scuffle, seized on i of a parcel of sugar plums; B 
caught! of it out of his hands, and C laid hold on T~ more; D ran 
off with all A had left, except ~ which E afterwards secured slyly for 
himself; then A and 0 jointly set upon B, who, in the oonflict, let 

_ .. 
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fall 1- he had, which were equally picked up by D and E, who lay 
perdu. B then kicked down C's hat, anu to work they all went 
anew for what it contained; of which A got t, B }, D ~, and C and 
E equal shares of what was left of that stock. D then struck £ of 
what A and B last acquired, out of their hands; they, with some 
difficulty, recovercd ~- of it in equal shares again, but the othcr thrce 
carried off 1i a piece of the same. Upcn this, thcy called a truce, 
anu agreed that the ~ of the whole left by "\ at first, should be 
equally divided among them; how many plums, after this distribu

tion, had each of the competitors? 
Ans. A had 2863 ; B, 6335; C, 10,294, and E, 4950. 

PRACTICE. 
The rule which i~ called Practice is nothing else than a particu

lar case of simple proportion, viz., when thc first term i~ unity. 
Thus: if it is required to find the price of ~8 tons of coal, at $7 a 
ton-as a question ill proportion, it would be, if 1 ton of coal costs 
S7, what will 28 tons cost? and the statement would be 1 : 28 :: 7 : 
F. P. Here the first term being 1, the question becomes one of 
simple multiplication, but the answer, 8196, is really the fourth 
term of an analogy. Again, to find the price of 36 cwt. flour, at 
£1 lOs. Od. per cwt.-here again, the question stated at length 
would be, if 1 cwt. of flour cost £1 lOs. Od., what will 36 cwt. cost? 
and the statement would be 1 : 36 : : £1 lOs. Od. : F. P., which 
thus becomes a question of multiplication, because the first term is 
unity, and, dividing by 1, would not alter the product of the other 
two terms. There are various methods of performing the work, 
which we shall now illustrate by the example given above. 

(1.) (2.) (3.) 

£ 1 10 0 
36 

[£54. O. 0 

36 
30 

20)108(0 

£54 0 0 

£36 
1 

10s.=Uof £1 )36 
18 

£54 0 0 
1st method-multiply:£l lOs. Od. by 36, as in compound multi

plication, and the reRult, £54, il'l the answer, because it is the 
prodUflt of the second and third terms of the analogy. In the 
second method the £1 lOs. Od. is reduced to shillings, and 36 mul
tiplied by it, which gives the am~wer in shillings, and dividing by 20 
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gives 54, the answer in pounds. By the third method, we note tha.t 
36 cwt., at £1 per cwt., will be £36, and since lOs. is the half of a. 
pound, the price at lOs. will be the half of the price at £1, and we 
write in the usual place for a divisor 10s.=! of £1, and we take 
the half of the price at £1, namely, £18, and then by adding 
together the price at £1 and the price at lOs., viz., £36 and £18, 
we get the price at £1 10s.0d. This is in reality nothing else than 

multiplying,by I!, as in the margin, which is obviously 

36 
1! 

36 
16 

£54 

correct, for £1 lOs. Od. is one pound and a-half. We 
have chosen an exceedingly simple example for the pur
pose of illustration, and we now remark that the advan
tage of anyone of these methods above the others will 
not be apparent till more difficult questions are pro
posed. The first method is generally the most con
venient in calculating dollars and cents, because, as 
we have already shown, the multiplication of all quanti

ties expressed decimally can be performed in precisely the same 
maDner as in the case of whole numbers, care being taken to give 
the decimal point its proper place. The second and third methods, 
and especially the third, are the. best adapted for calculations in 
pounds, shillings and pence, although the first may often be used 
with great advantage. The third is called the method of aliquot 
parts, i. e., a part that is contained in the next higher denomination 
without remainder; thus, lOs. above is an aliquot part of £1, viz., 
lOs. is! of £1. 

·Parts of $1. 

TABLE OF ALIQUOT PARTS. 

Parts of £1. Parts of Is. Parts of a month. 

6d. =! 
4d. = l-
3d. = t 
2d. = l 
l!d.= ! 
1d. =iz 

15 days= 1 
10 =! 

71 = t 
5 = l 
3 =i~ 
9. -I - -rll 
1 -I -on 

* In Canada, the hundred weight being 100 Ibs., the aliquot parts of the 
cwt. will be the same as tho aliquot parts of the dollar. In Britain, the hun
dred weight is 112 Ibs. 

o .. ~ 
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EXERCISES. 

Find the prices of t,he following numbers of articles at the given 
prices: 

(1.) 
187 cwt., at $5.371: 

187 
5.37~ 

1309 
561 

935 
93~ 

$1V05.12! 

(4.) 

(2.) 

1857 lbs., at $3.87~ 
3.871 

928!-=!- of 1857 
12999~ -

14856 
5571 

(3.) 

4796 tons, at $4.50 
4.50 

239800 
19184 

$21582.00 
$7195.87~ 

(5.) (G.) 

What is the price of Sold to a cattle deal-
29 score of sheep at er 196 head at $18.75 

Sold to a dealer 97 
head at $16.12! on an 
average. $7.62! each. each. 

I 

29 
20 

580 
7.62! 

290 
1160 

3480 
4060 

----
$4422.50 

18.75 
196 

11250 
16875 
1875 

----
$3675.00 

1G.12! 
97 

48! 
11284 

14508 

$1564.12! 

7. To find the price of 347 cwt. of coffee at £7.11.6 per cwt. 
cwt. 347 X 1 =£347 =price at £1. 

lOs. =* of £1. ... 

Is. 3d. =-li of lOs. 

3d. = ~ of Is. 3d. 

7=No. of pounds 
--
£2429=price at £7, obtained by multiply

ing 347 by 7. 
2 I 173.10.0=price at lOs. obtained by 

dividing 347 by 2. 
8 21.13.9=price at Is. 3d. obtained by 

dividing 173.10.0 by 8. 
4. G.9=price at 3d. obtained by divi

ding 21.13.9 by 5. 
£2628.10.6=price at £7.11.6, obtained by 

adding the four parts. 
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Here it is evident that if each cwt. cost one pound, the whole 
must be repeated as often as there are units in 7,i. c., 7 times, and 
hence we multiply 347 by 7, and obtain 2429, which being the price 
of the hundred weights is pounds, i. c., £2429. Ag~in, since lOs. 
is the ~ of £1, the price at lOs. will be the! of the price at £l,i. e., 
the -?! of' £347, which therefore we divide by 2, and place the quoti
ent £173.10.0, under the £2429, and the divisor 2, by which it was 
obtained, opposite to it. ,," Again, since Is. 3d. is the -?r of lOs., the 
price at Is. 3d, will be the -?r of the price at lOs., we therefore divide 
£173.10.0 by 8 and place the quotient £21.13.9 below it, and the 8 
OlJposite to it. In the same way we see that as 3d. is the l of Is. 
3ll., that the price at 3d. will be the! of £21.13.9, the price at Is. 
3d., we therefore divide £21.13.9 by 5, and obtain £4.6.9, the price 
at 3d, and place it under the £21.13.9, and the 5 opposite to it. 
We have now the price at 7. 0.0, all which make the whole price 

0.10.0 as here indicated. Having thus 

~: ~:~ obtained the partial results, w.e add 
them, and the sum is the prIce of 

£7.11.6 347 cwt. at £7.11.6. To keep 
before us the aliquot parts used, we place a memorandum of this on 
the left, as exhibited in the examples. We have written this first 
example in an expanded form, in order to show every step of the 
process. The annexed will show in how much smaller space it may 
be performed: 

lOs. A-
I 3d I s. ';; 

3d. t 

347 @ £7.11.G 
7 

2429 
173.10.0 

21.13.9 
,.:c. 6.9 

/£2628.10.6 

otherwise: 

lOs. j
Is. -/0 
Gd. ~ 

347 @ £7.11.6 
7 

.... 
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9. If a clerk has S2.12~ salary for every working day in the 
year; what is his yearly income? Ans. $6G5.1~~ 

10. If a tradesman earn Ss. 8d. a day; how much will he earn 
in the working days of the year? Ans. £135.12.8. 

11. An Ensign's pay in the British army is 5s. 6d. a day; how 
much is that in Leap-year? Ans. £100.13.0. 

12. If an officer's pay is a guinea and a half a day; how lUuch 
has he in a common year? An~. ;.r)74.17.(j. 

13. What will 479 cwt. of sugar come to at £4.9.11 per cwt. ? 

5s. ! 
48. * 
Gd. -?u 

479 
4 

1916 
119.15.0 

95.16.0 
11.19.6 

£2143.10.6 

In this example, as before, we multiply 
479 by 4, to get the price at £4; then as 
9s. 6d. is 5s.+ls.+Gd., we resolve the 
shillings and pence into this form, and as 
5s. i~ t of £1, we divide '179, the price at 
£1, by 4, and obtain £119.15.0, the price 
at 5s. Again, as 4s. is ! of £1, we diYill,~ 
479 by 5, and get £95.1G.0, the price at 
4s.; lastly, as Gd. is ,10 of 5s. we divide 
£119.15.0 by 10, and get £11.19.6, the 
price at 6d. We might here have taken 

6d. as the! of 4s., but the division by 10 is easier than the division 
by S. We now take the sum of all the partial results. 

We would call the learner's special attention to the following 
directions, as the neglect of it is a fertile source of' error. 'Vhen
ever you take any quantity as an aliquot part of a higher to find the 
price of the former, be sure Y0lt divide thl' lille wlticlti:; fhe price {It 

the rate of that higher denominatiull. TllU:-l, in tha last example, 
48. is ~ of £1, so we must divide '£479, and not the £119,15.0, for 
that would imply that '!s. was} of 5s. So also, since Gd. i::3 the -/0 
of 5s., we divide the £119 15s. Od. by 10, but, had Wl' taken Gd. a~ 
the! of 4s., we should then have divided £,95 10;.;' Od., because 
that is the price of 4s; the result would have been the same, how
ever, for £119 15s. Od.-;-.10=£11 198. 6d., and £95 16s. Od.-;-.8= 
£11 19s. 6d. also. 

lIIETHOD OF COMPLEIUENTS. 

14.-S79 ~cwt., @ 19s. 

18.=lo)S79 0 0 
43 19 0 

.£835 1 0 

15.-1793 lbs., @ IS8 

10)1793 0 0 
179 G 0 

£1613 14 0 



124 ARITHMETIC. 

16.-2781 tons, @ 17s. Gd. 

8)2781 0 0 
347 12 6 

] 7.-987 lbs., @ 16s. 

5)987 0 0 
197 8 0 

£2433 7 G £789 12 0 

The principle of these operations may be illustrated by Ex. 14. 
We observe that if the price were £1, the answer would be £879, 
but the price is Is. less than a £1, and as Is. is ;iij of £1, we find 
£43 19s. Od., the price at Is., and subtract it from £879, the price 
at £1, and we have £835 Is. Od., the price at 19s. In the same 
manner in 15, we subtract 110' because 18s. wants 2s. of £1, and 2s. 
is .\ of.£1. So in 16, we subtract i, and in 17 we subtract~. 

This moue is useful iu many other operations. It i'l not of so much 
service, however, in calculating by dollars and cents as by pounds, 
shillings and pence. We shall give one example, worked both ways, 
and let the learner judge for himself. 

2479 @ $3.90 
3.90 

2231.10 
7437 

$9668.10 

(18.) 
Ilij of 2479 @ $3.90 

4 

9916.00 
247.90 

$9668.10 

Here $4 will be seen to be too large a multiplier by 10 cents, 
and therefore we subtract Ilij of $2479, viz., S~47.90, and' find thc 
same answer as before. 

19. To find the rent of 189 acres, 2 roods, 32 rods at $4.20 per 

2 roods=~ of 1 acre, 

20 rods=! of 2 roods, 

1 0 rods=~ of 20 rods, 

~ rods=! of 10 rods, 

4.20 
189 

210 
525 
2625 
525 

3780 
3360 
420 

$796.74 

acre. Since the rent of 
1 acre is $4.20, the half 
of it, $2.10, will be the 
rent of 2 roods, the rent 
of 20 rods will be .525, 
the t of the rent of 2 
roods, the half of that, 
.2625, will be the rent of 
10 rods, and, lastly, .0525 
will be the rent of 2 rods, 
which is the ~ of 1 tI rods. .> 

We then multiply by 189, 
and set the figures of the 

• 
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product in the usual order, so that the first figure of the product by 
9 shall be under the units of cents, &c., and then adding all the 
partial results, wc find the final answer, $70G.74, the rent of 189 

acres, 2 roods and 3~ perches. 
20. What is the price of 118 acres, 3 roods and 20 rods of clear-

ed land, at 83G.75 per acre 'f Ans. ~H368.6G. 
21. What is the price of ~SG acres, 1 rood, :'!-1 rods of un-

cleared land, at $7.~5 per acre? Ans. ~07G.40. 
~~. A has 84 acres, 2 roods, :J(j rods ot' cleared bud, worth 

S~4.GO an acre; B has ~ .. u::\ acres, 3 roods, 24 rods of uncleared 
land, worth $4.40 an acre-they exchange, the difference of value to 
be paid in cash; which has to pay, and how much? 

Ans. B $989.08. 
2:3. What is the price of 675t cwt. of beef, at lO.86tt per cwt. '? 

Ans. 7340.-1-3. 
2·t What is the value of' 483 cwt. of coffee, at $23.33~ .. per cw·t, ? 

Ans. $11270.00. 
25. What are 195 lbs. of raisins worth, at 30 cts. per lb. 'f 

AilS. G8.50. 
26. What is the value of' 514 gallons of oil, at 4:J~- cts. pel' gal. 

Ion? Am;. S~2J.5~'. 
27. What will be the price of 57(j yards of broadcloth, at $3.7[, 

per yard'? Ans. S21(jQ.OO. 
28. Find the price 01' lli25 yards of muslin, at 54lrcts. per yanl. 

Aus. $St)O.21. 
29. Find the price of 4265 cwt. of flour, at $6.82~ per cwt. 

Aus. $2910t).li:2~. 
30. What is the prica of 7913 cwt. of pearl ashes, at 11.375 per 

cwt. ? Ans. $9001O.3/~. 

9 

.::~. 
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BILLS OF PARCELS. 

A BILL OF PARCELS is simply a statement rendered by the seller 
to the purchaser, showing the articles bought, and the prices of each. 

31. HAMILTON, Jun. 4th, 1866. 

MR. ELIAS G. CONKLIN, 

Bought of J. BUNTIN & Co., 

1~ reams of foolscap paper .......................... @ $3.25 
15 dozen School Books ............................ @ 4.50 
23 " Slates ...................................... ® 1.30 
7 " Photograp;h Albums ..................... ® 15.00 
3 " Bullions Grammar ....................... @ 7.00 
8 " Fifth Reader ............................. @\ 3.50 
5 gallons of Black Ink ............................. @ 1.10 

Received payment, 
$295.90 

J. BUNTIN & Co. 

32 TORONTO, Jan. 12th, 1866. 

MR. JAMES H. BURRITT, 

Bought a/MORRISON, TAYLOR & CO., 

15 cwt. of cheese ................................... @ $9.00 
4 cwt. of flour ..................................... @ 4.25 

120 pounds of Bacon ............................... @ 0.14 
7 bushels of corn meal.. .......................... @ 0.75 

12 firkins of butter ............................... @ 13.no 
20 bushels of dried apples ........................ @ 2.25 
13 " " peaches ....................... @ 4.00 
11 ewt. of buck-wheat flour ...................... @ 5.50 
15 cwt. maple sugar ................................ @ 8.00 
25 bags of common salt ............................ @ 1.15 
57 barrels of mess pork ............................ @ 13.00 
68 " beef ................................... @ 9.75 
13 bushels of clover seed, ......................... @ 7.50 

$2143.80 
Received payment by note at 30 days. 

FOR MORRISON, TAYLOR & Co., 
A. C. HENRY. 

.. 
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33 HAMILTON, January 2nd, 1866. 

MR. M. MOCULLOCH, 

To JOSEPH LIGHT, Stationer, Dr. 

For 500 French envelopes ....................... @ $3.00 per thousand 
" 1~ doz. British American copy books ... @ 1.15 
" 6" B. B. lead pencils .............. @ .50 
" 5 gross mourning envelopes ............ @ 1.05 
" 2 reams mourning note p3pcr .........• @ 3.15 
" 4 " tinted note paper ................ @ 3.15 
" ~~-" Foreign note paper ................. @ 1.40 
" i) " ,,' letter paper ........................ (~) 3.00 
" 1 doz. First Books ......................................... ~ .15 
" 5 boxes Gillott's No. ::0:) pens .......... (0 .90 
" r, doz. Third Dooks...... .. ............ @ 1.62?r 
" 10 quires blank books, half bound ...... @ .35 
" 2 packs visiting cards ..................... @ .37~ 

$71.98 
NOTE.-Bills should not be signed until seWell. 

34. BROCKVILLE, Jan. 5th, 1866. 

N. D. GALBREAITII, 

To R. FITzsumoNs & Co., Dr. 

For ~·1 lbs. Maekerel .................................. @ 05kc. 
" 3 p:allons l'Iolasses .............................. @ 45 
" BIbs. Young Hyson Tea ....................... @ 87} 
" 1 ~ lbs. brown Sugar ............................... @ 11 
" 15 bushels of Potatoes ........................... @ 45 

$22.23 

CR. 

For 10 lbs. Butter ..................................... @ 17c. 
" 5 doz. Egt;s ................................... @ 12k 
" 3 gallons .i.\laplc Molasses .................... @ 95 
" Note at 20 days, to balance.... . . • . . • . • . . .. 17.05 

$22.23 

R. FITZSIMMONS & Co. 

NOTE.-Such a Bill as this would be termed a Barter Bill. 
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35 KINGSTON, Jan. 2nd, 1866. 

JAMES THO~IPSON, ESQ., 

To A. JARDINE & Co., Dr. 

For 3 doz. Buttons ........................... @ $0.12 
" 5! yards of black Broadcloth ......... , .•.. @ 5.50 
I' 20 yards Sheeting .•...........•....•.•.. @ .15 
" 1 chest Y. H. Tea, 83 lbs .•....•..•••..• @ .95 
" 18 yards French Print •...•..•.•.•...•.. @ .20 
" :2 skeins of Silk Thread .................. @ .09 
" 5 yards black Silk Velvet ..................... @ 3.50 
" 20 Ibs. Loaf Sugar ............................... @ .18 
" 2 gallons Molasses ............................... @ .40 
" 1 bag of common Salt ........................... @ 1.15 
" 25 Ibs. Rice ........................................ @ .09 
" 3 sacks Coffee, 70 Ibs. each ..................... @ .12 

CR. $166.74 
By Cash ......... 411.......... .......•............ .. ........ ........... 50.00 

Balance due ..................................... $116.74 

36 ALGONQUIN, Jan. 15th, 1865. 

W. FLl!lMING:& Co., 

Bought of J. & A. WRIGHT, 

1500 lbs. Canadian Cheese ........................... @ $ .09 
300 bushels Fall Whcat ........................... @ 1.25 

9 brls Pot A.<;h, net 7056 Ibs .................... @ 5.75 per cwt. 
150 bushels Spring Wheat ......................... @ 1.15 
200 " Potatoes ................................ @ .45 
600 " Oats ..................................... @ .371 
150 " Pease ................................... @ .65 

50 " Indian Corn ........................... @ .50 
60 " Apples .................................. @ .60 

3 kegs Butter, 110 Ibs. each .................... @ .18 
50 bushels Rye ..................................... @ .70 
40 " Barley .................................. @ .80 

Received payment, 
$1688.12 

J. & A. WRIGHT. 
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PERCENTAGE. 

IS.-PERCENTAGE is an allowance, or reduction, or estimate of 
a certain portion of each 100 of the units that enter into any given 
calculation. The term i" a contraction of the Latin expression for 
one hundred, and means literally by the hundred. In calculating 
dollars and cents, 6 per cent. means 6 dollars for every 100 dollars, 
or 6 cents for every $1, or 100 cents. If we are estimating the rate 
of yearly increase of the population of a rising village, and find that 
at the end of a certain year it was 100, and at the end of the next 
it was 106, we say it has increased 6 per cent. i. c., 6 persons have 
been added to the 100. So, also, if a large city has a population of 
100,000 at the end of a certain year, and it is found that it has 
106,000 at the end of the following year, we say it has increased 6 
per cent., which means that if we count the population by hundreds 
we shall find that for every 100 at the end of the one year, there 
are 106 at the end of t.he next j because one hundred thousands is 
the same as one thousand hundreds, and we have supposed the increase 
in every 100 to be lI, the total increase will be one thousand sixes or 
6,000, giving a total population of 106,000 as above, or an increase 
at the rate of 6 per cent. .\ decrea~e would be estimated in the 
same manner. Thu~, a falling off in the population of 6 persons in 
the hundred would be denoted by 100-o-=!1-!, as an increase of 6 
in the hundred would be denoted by 100+lI=10o. So, also, in our 
first example, a deduction of' $!j in SlOO would be $100-6=$94, 
and a gain would be $100+SG=-~nOG. 

The portion of 100 so allowed or estimated, is called the rate per 
cent., as in the examples given, Ii denotes the rate per CCllt., or the 
allowance or estimate on every 100. :-:hould the i'um on which the 
estimate is made not reach 100, we can, nevertheless, estimate what 
is to be allowed on it at the ~ame rate. Thus, if I; is to be allowed 
for 100, then 3 must be allowed for 50, and I! for ~5, &c. 

The number on which the percentage is estimated is called the 
basis. Thus, in the example given regarding the population of a 
city, 100,000 is the basis: 

When the basis and percentage arc combined into onc, the result 
is called the amount. If the rate per eent. be an increase or gain, it 
is to be added to the basis to get the amount, and if it is a decrease, 

or loss, it is to be subtracted from the basis to get the l,lIPQunt. 
This latter result is sometimes called the remainder. 
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From what has been saitl, it is plain tha.t percentage is nothing 
else than taking 100 at; a standard unit of measure-(See Art. 1)
and making the rate a fraction of that unit, so that G per cent. is 
1 ~(j=(Art. 1~), V.) .OG. We may obtain the sa.me result by the 
rule of proportion. Thus, in our illustrative example of an increase 
of G persons for every 100 on a population of 100,000, the analogy 
will be 100 persons: 100,000 persons: : G (the increase on 100) : 
G,OOO, the increase on 100,000. It is manifest that the same result 
will be obtained whether we multiply the third by the second, and 
divido by the first, 01' whether wo divide the third by the first, and 
multiply thc result by the second; 01', which is the same thing, mul
tiply the second by the result. Now, we already found that 
G-;--100= l~ij=.OG, the same as before. So also, 7 per cent. of any 
loss is seven one-hundredths of it, i. e., l~o=.07. It should be 
carefully observed that such decimals represent, not the rate per cent., 
but the 1'I1tc per IInif. 

Though this is easily comprehended, yet we know by experience 
that learners are constantly liable to commit errors by neglecting to 
place the decimal point correctly . We would therefore direct parti
cular attention to the above caution, which, with the rule already 
laid down, under the head of decimal fractions, should be sufficient to 
guide anyone who takes even moderate pains. 

EXERCISES ON FINDING THE RATE PER UNIT. 

At t per cent., what is the rate pel' unit? 
At ~- per cent., what is the rate per unit? 
At 1 per cent., what is the rate per unit? 
At ~ per cent., what is the rate per unit? 
At -1 per cent., what is the rate per unit '? 
At 7:} per cent., what is the rate per unit? 
At 10 per cent., what is the rate per unit? 
At 1~~ per cent., what is the rate per unit? 
At 17 per cent., what is the rate per unit? 
At 25 per cent., what is the rate per unit? 
At 33} per cent., what is the rate per unit? 
At 66i per cent., what is the rate per unit? 
At 7;) per cent., what is the rate per unit? 

Ans .. OO!. 
Ans .. 00l· 
Ans .. 01. 
Ans .. 02. 
Ans .. 04. 

Ans .. 07!. 
Ans .. 10. 

Ans . . 12i. 
Ans .. 17. 
Ans .. 25. 

Ans .. 331. 
Ans .. 66i. 

Ans .. 75. 
Ans.1.00. At 100 per cent., what is the rate per unit? 

1\t 112j- per cent., what is the rate per unit? 
At 150 per cont., what is the rate per unit? 
At 200 per cent., what is the rate per unit? 

Ans.l.12!. 
Ans.1.50. 
Ans.2.00. 
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I. To find the percentage on any given quantity at a given 
rate: 

On the principles of proportion, we have as 100: given quan
tity : : rate: percentage, and as the third term, divided by the first, 
gives the rate per unit, we have the simple 

RU LE: 

Multiply the given quantity by the rate per unit, and the product 
will be the percentage. 

EXAMPLES. 

To finu how much 6 per cent. is on 720 bushels of wheat, wo 
have 6-+-100=.06, the rate per unit, and 720X.06=43A bushels, 
the percentage. 

To find 8 per cent. of $7963-75, in like manner, we have .08, 
the rate per unit, and $7963.75X.08 gives $637.10, the percentage. 

Instead of per cent the mark ("/0) is now commonly used. 

EXERCISES ON THE RULE. 

1. What does 6 per cent. of 450 tons of hay amount to .? 
Ans.27. 

2. What is II) per cent. of $879.G2~? Ans. $87.96. 
3. If 12 per cent. of an army of 47,800 men be lost in killed and 

wounded; how many remain? Ans. 42,064. 
4. What is 5 per cent. of 187 bushels of potatoes ? Ans. 9.35. 
5. What is 21: per cent. of a note for $870? Ans. 21.75. 
6. Find 12~ per cent. of 97 hogsheads? Ans. 12.12!. 

II. To 'find what rate per cent. one number ii of another given 
numher :-Let us take as an example, to find what per cent. 24 is of 
96. Here the basis is 96, and we take 100 as a standard basis, and 
these arc magnitudes of the same kind, and 24 is a certain rate on 
!:I6, and we wish to find what rate it is on 100, and by the rule of 
proportion, we have the statement 96: 100:: 24 : F. P.="'-~SQ=25. 
Therefore 24 is 25 per cent. of !:I6. 

From this we can deduce the simple 

RULE. 

Annex two ciphers to the given percentage, and divide that by the 
basis, the quotient ~vill be the rate per cent. 

7. What per cent. of 150 is 15? 
8. What per cent. of 240 is 36 ? 

Ans.10. 
Ans.15. 
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V. What per cent. of 18 is 2 ? Ans. 11~. 
Ans.66i· 

Ans. :li. 
Ans. Zk 

$1719, and 

10. 'I'{hat per cent. of 72 is 48 ? 
11. What per cent. of 576 is 18 ? 
12. What per cent. is 12 of 480 ? 
13. Bought a block of building3 in King street for 

sold it at a gain of 18 per cent.; what was the gain? 
Ans. $309.42. 

14. V rsted $325 in an oil well speculation, and lost 8 per cent. ; 
what was the loss? Ans. $26.00. 

15. In 1841 the population of Toronto was about 15,000, it is 
now about 50,000 ; what is the rate of increase? Aus. 233!. 

16. An estate worth $4,500 was sold; A bought 30 per cent. of 
it; B, 25 per cent.; C, :30 per cent.; and D purchased the remain
del'; what per cent. of the whole was D's share? Ans. 25. 

17. If a Dlan walk at the rate of 4 miles an hour; what per cent. 
is that of a journey of 32 miles? Ans. 12~. 

18. What is thc percentage on $1370 at 2it per cent. ? 
Ans. 37.67!. 

III. Given, a number, and the rate per cent. which it is of 
another number, to find that other number, .400 is 40 per cent. of a 
certain number, to find that number. As 40: 100:: 400: F. P.= 
.iQJlllP.Q=I,OOO. Hence we derive the 

RU LE. 

Annex two ciphers to the given number, and divide by the rate 
per cent. 

EXERCISES. 

1. A bankrupt can pay $2600, which is 80 pel' cent of his debts; 
how much does he owe? Ans. $3250. 

2. A clerk pays $8 a Dlonth for rent, which is 16 per cent. of 
his salary; what is his yearly salary'? Ans. $600. 

3. In a manufacturing district in England, 40,000 persons died 
of cholera in 1832, this was 25 per cent. of the population; what was 
the population? An::;. 160,000. 

4. Bought a certain number of bags of flour, and sold 124 of 
them, which is 12~- per cent. of the whole. Required, the number 
of bags pnrchased. Ans. 992. 

5. In a shipwreck 480 tons arc lost, and this amount is 15 per 
cent. of the whole cargo. Find the cargo. Ans. 3200 tons. 

" 
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6. A firm lost $1770 by the failure of another firm; the loss was 
30 per cent. of their capital; what was their capital? Ans. $5900. 

IV. To find the basis when the amount and rate arc given :
Suppose a man buys a piece of land for a certain sum, and by selling 
it for $300, gains 25 per cent.; what did he pay for it at first?
Here it is plain that for every dollar of the cost, 25 cents arc gained 
by the sale, i. c., 125 cents for every 100, which gives us the analo
gy, 125 : 100: : 300 : F. P.; or, dividing the two terms by 100, 
1.25 : 1.00: : 300 : F. P., which by the rules for the multiplication 
and division of decimals, gives ~f~~Q=S240, the original cost. 

Again, suppose the farm had been sold at a loss of 25 per cent. 
This being a loss, we subtract 25 from 100, and say, as 75 : 100: : 
300 : F. P.=lo7o:P-!!.=$400, the prime cost in this case. 

Hence we derive the 

RULE. 

Divide the given amount by one increased Q)' diminished by the 

given rate pel'llnit, according as the question implies inCl'case or 
dCCI'casc, gain or loss. 

EXERCISES. 

1. Given the amount $198, and the rate of increase 20 per cent. 
to find the number yielding that percentage. An:,;. $lG5. 

2. A field yields 840 bushels of wheat, which is 250 per cent. on 
the seed; how many bushels of seed were sown? Am;. 240 bushels. 

3. At 5 per cent. gain; what is the basis if the amount be $126 ? 
Ans. $120. 

4 . .At 10 per cent. loss; what is the basis, the amount being 
$328.5 .? Ans. $365. 

5. A ship is sold for $1!]045, which is a gain of % per cent. on 
the sum originally paid for it; for how much was it bought at first? 

Ans. $12000. 
6. A gambler lost 10 per ccnt. of his money by a venture, and 

had $279 left; how much had he at first, and how mueh did he 
lose? Ans. He lost $31, and had $310 at first. 

7. A grocer bought a lot of flour, and having lost 20 per cent. of 
the whole, had 160 bags remaining; how many bags did he buy? 

Ans.200. 
8. A merchant lost 12 per cent. of his capital by a bankruptcy, 

and had still $2200 left; what was his whole capital? Ans. $2500. 
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9. Sold a sheep for $5, and gained 25 per cent.; what did I pay 
for it? Ans. $4. 

10. Lost $12000 on an investment, which was 30 per cent. of the 
whole; what was the investment? Ans. $40000. 

INTEREST. 

From a transition common in language, the word interest has 
been inappropriately applied to the sum paid for the use of money, 
but its original and true meaning is simply the lise of money. To 
illustrate this, we will suppose that A borrows of B $100 for one 
year, and at the end of the year, when A wishes to settle the account, 
he gives B $107. Were we to ask the (luestion of almost any per
son except an accountant, whether A or B received the interest, we 
should undoubtedly receive for an answer that B received it. But 
such is not the case. A having had the use of that money for one 
year, paid B $7 for that lise orillterest j hence A received the inter
terest or use of that money, and B received $7 in cash for the same. 
It is only by considering this subject in its true light that account
ants are able to determine upon the proper debits and credits that 
arise from a transaction where interest is invl)lved. If an individual 
borrows money, he receives the use of that money, and when he pays 
for that usc or interest, he places the sum so paid to that side of his 
"interest account" which represents interest received, and if he lends 
money, he has pm·ted with the usc of' that money, and when he re
ceives value for that use or interest, he places tJ.e sum so received 
to that side of his "interest account" which represents interest de
livered. 

We think that this explanation is sufficiently clear to illustrate 
the difference between interest and the value received or paid for it. 

It will also be noticed that we have given many of the exercises 
in the usual form, e. g., we say what is the interest on $100 for one 
year, instead of saying what must be prt.idfor the interest of $100 for 
one year, but we have done this more in accordance with custom 
than from any intention to deviate from the true meaning of the 
word interest. 

Interest is reckoned on a scale of so many units on every $100 
for one year, and hence it is called so much per cent. per annum, 
from the Latin per centum, by the hundred, and per annum, by the 
year. Thus, $6· a year for every $100, is called six per cent. per 
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annum. The term is abo extendcll to ,1,.';,-i8:llak tile return accruing 
from any investment, such a;~ share.~ in a juint ::;tock company. 

To show the object and use of such transactions, we may suppose 
a case or two. 

A person feels himself cramped or cmbarrassed in his circum· 
stances and operation:;, and he applies to some friendlJ party that 
lends him $100 for a year, on thc condition that at the expiration of 
thc year hc is to receive $106, that is, the $100 lent, and $6 more 
as a return for the use of the 8100; or, if the bOlTower gets $600, 
he pays at the end of the stipulated timc not only the $600, but also 
S::)l; ($6 for each $100) in return for thc usc of the $600. By this 
means the borrower gcts clear of his difficulty, and maintains his 
credit at a small sacrifice. Again, a merchant may find that there is 
an opportunity for a speculation by which a good sum may be realized, 
but hc has not capital sufficient, and accordingly he borrows a sum 
sufficicnt for the purposc, and pays, say 6 per cent. for it. W c shall 
now suppose that thc spcculation yields him ~! pcr cent., then it is 
plain that after paying 6 per ccnt. for the money borrowed, he is 
still a gaincr of 18 per cent. on that moncy; that i,:, for cvery $100 
that hc borrowed hc clears $18 'Ve shall citc onc case more of 
eommon occurrence. A mcrcantilc house fails; another house is in 
danger of being involved in thc disaster by having cxtensivc transac
tions with thc formcr, but by cffecting a loan to mcet present emer
gencies, maintains its crcdit, and goes on with the business. In such 
a case~ a small saerificc in thc shapc of interest is of no account com
pared with thc damagc of a failure, and so in numbcrlcss other cases. 

Thc sum on which intercst is paid is called thc principal. 
Thc sum paid for thc usc of money is called the intaest. 
The sum paid on each $100 is called the mtt'. 

The sum of'thc principal and interest is called thc amount. 
Y~hcn intcrest is chargcd on the principal only, it is called simple 

interest. 

When interest is charged on thc amount, it is called compound 
interest. 

SIMPLE INTEREST. 

As simple interest, when calculated for one year, differs in no 
way from :t percentage on a. given SUIll, we have only four things to 
consider, viz., the princijJal, the rate, (100 being thc basis,) the inter· 
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cst, and the time, any three of which being known, the fourth can be 
found. The finding of the interest includes by far the greatest 
number of cases. 

We shall first show the genera! principle, and from it deduce an 
easy practical rule. 

Let it be required to find the interest on $468 for one year, at 6 
pel' cent. 

As ] 00 is taken as the basis principal in relation to which all 
calculations arc made, it is plain that IOU will have the same ratio 
to any given principal that the rate, which is the interest on 100, 
has to the interest on the 1;ivt'1l principal. Henee, in the question 
proposed, we have as $] 00 : $4GS; : $6 : interest=$468X TgO= 
$46SX.06=$2S.0S. Now .06 is the rate per unit, and from this 
we can deduce rules for all cases. 

CASE 1. 

To find the interest of any sum of money for ono year, at any 
given rate per cent. 

RULE. 

Mnltiply the principal by the mte pe)' unit. 

EXERCISES. 

1. What is the interest on $15, for 1 year, at 3 per cent.? 
Ans. $0.45. 

2. What is the interest on $:~5, for 1 year, at 5 per cent. ? 
Ans. $1.75. 

3. What is the interest on $100, for 1 year, at 7 per cent. ? 
Ans. $7.00. 

4. What is the interest on $2.25, fer 1 year, at 8 per cent. ? 
Ans. $0.18. 

5. What is the interest on $6.40, for 1 year, at 8~ per cent. ? 
Ans. $0.54. 

6. What is the interest on $250, for 1 year, at 92- per cent. ? 
Ans. $23.75. 

7. What is the interest on $760.40, for 1 year, at 7-! per cent. ? 
Ans. $57.03. 

8. What is the interest on $964.50, for 1 year, at 61 per cent. ? 
Ans. $62.69. 

9. What is the interest on $568.75, for 1 year, at 7t per cent. ? 
Ans. $41.23. 
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CASE II. 

1.10 finrl the interest of any sum of money, for any number of 
years, at a given rate per cent. 

RULE. 

Find tlte intere~t for one year, and multiply by the number oj 
years. 

EXERCISES. 

10. What is the interest of $4.60, for 3 years, at 6 per cent. ? 
Ans. $0.83. 

11. What is the interest of $570, for 5 years, at 71 per cent. ? 
Ans. $213.75. 

12. What is the interest of $460.50, for 3 years, at 61 per cent. ? 
Ans. $86.34. 

13. What is the interest of $17.40, for 3 years, at 8! per cent .. ? 
Ans. $4.35. 

14. What is the interest of $321.05, for 8 years, at 5!t per cent. ? 

15. 

16. 

17. 
cent .. ? 

18. 

19. 

:W. 

Ans. $147.68. 
What is the interest of $1650.45, for ~ years, at 9 per cent. ? 

Ans. $297.08. 
What is the interest of $964.75, for 4 years, at 10 per cent. ? 

Ans. $385.90. 
What is the interest of $1674.50, for 3 years, at 10~· pCI' 

Ans. $527,47. 
What is the interest of $640.80, for 5 ycars, at 4i- per cent. ? 

Ans. $15:'!.19. 
What is the interest of $965.50, for 7 years, at 5t per cent. ? 

Ans. $371.7:.!. 
What is the interest of $2460.20, fur 4 years, at 7 per cent. ? 

Ans. $688.86. 

CASE III. 

To find the interest on any sum of money for any number of 
months, at a given rate per cent. 

RULE. 

Find tlte ·interest for one year, and take aliquot parts for the 
months j or, 

Find theiltterest for one year, divide by 12, and multiply by the 
number of months. 
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EXERCISES. 

21. What is the interest on $684.20, for 4 months, nt 6 per cent.? 
Ans. $13.68. 

22. What is the interest on $760.50, for 5 months, at 7 per cent.? 
Ans. $22.18. 

23. What is the interest on $899.99, for 2 months, at 8 per cent. ? 
Ans. $12.00. 

24. What is the interest on $964.50, for 4 months, at 9 per cent. ? 
Ans. $28.94. 

25. What is the interest on $1500, for 7 months, at 10 per cent.? 
Ans. $87.50. 

26. What is the interest on $1560, for 11 months, at 7?J- per 
cent. ? Ans. $107.25. 

27. What is the interest on $1575.54, for 8 months, at 6;} per 
cent. ? Ans. $65.65. 

28. What is the interest on $1728.28, for 9 months, at 8~ per 
cent. ? Ans. $110.18. 

29. What is the interest on $268.25, for 13 months, at 7 per 
cent. ? Ans. $20.34. 

30. What is the interest on $1569.45, for 1 year, 3 months, at 
8 per cent. ? Ans. $156.95. 

31. What is the interest on $642.99, for 1 year, 5 months, at 
10 per cent. ? Ans. $91.09. 

32. What is the interest on $560.45, for 1 year, G 111onths, at D~ 
per cent. ? Ans. S7~1.86. 

33. What is the interest on $48.50, for 3 years, 9 months, at 10~ 
per cent. ? Ans. $19.10. 

34. What is the interest on $560.80, for 2 years, 8 months, at 
11i per cent. ? Ans. $175.72. 

35. What is the interest on $2360.40, for 19 months, at 12 per 
cent. ? Ans. $448.48. 

CASE IV. 

To find the interest on any sum of money, for any number of 
months and days, at a given !'ate per cent. 

RUT.E. 

Find the 'interest for the months, and tal.e aliquot parts fo'}' the 
days, reckoning the month as consisting of 30 days. 

EXAMPLE. 

36. What is the interest on $875.50, for 8 months, 18 days, at 
11 per cent. ? 
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SOLUTION. 

Principal ................. , ............................. , ......... . 
Rate per unit ....... c ............................................ . 

Interest for 1 year .......... : ................................... . 

Interest for G months; or, ~ of interest for 1 year ........ . 
Interest for 2 months; or, t of interest for G months ..... . 
Interest for 15 days; or, t of interest for 2 months ...... . 
Interest for 3 days; or, t of interest for 15 days ......... . 
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$875.50 
.11 

96.3050 

48.1525 
16.0508 

4.0127 
.8025 

Interest for 8 months, 18 days............. . ............ . . ... $69.0185 

We find the interest for 1 year to be $96.305, and as 6 months 
:Lre the ~ of 1 year, the interest for 6 months will be the ~ of 
the interest for 1 year; likewise the interest for 2 months will be 
the! of the interest for 6 months, and as 15 days are the t of 2 
months or 60 days, the interest..for 15 days will be the t of the in
terest for 2 months, and likewise the interest for 3 days, will be the 
! of the interest for 15 days. Adding the interest for the months 
[tnd days together, we obtain $69.02, the sum to be paid for the usC' 
of $875.50, for 8 months, 18 days, at 11 per cent. 

EXERCISES. 

37. What is the interest on $468.75, for 4 months, 15 days, at 
7 per cent. ? Ans. $12.30. 

:is. What is the interest on $1654.40, for 3 months, 8 days, at 5 
per cent. ? Ans. $22.52. 

39. What is the interest on $345.65, for 11 months, 2[) days, at 
G per cent. ? Ans. $20.45. 

40. '''hat is the intercst on $74.85, for 5 months, 22 days, at 9 
per cent. ? Aus. $3.2~. 

4l. What is the interest on $673.75, for 8 months, 1!1 days, at 
71 per cent,. '? Ans. $36.35. 

4~. What is the interest on S[)7.45, for 1 year, ~ months, 12 
days, at G per cent. 't Ans. $4.14. 

43. What is the interest on $2647, for 1 year, 5 months, 18 days, 
at I;t per ccnt .. ( Ans. $242.6-1-. 

44. What is the interest on $268.40, for 2 years, 1 month, 1 day, 
at 8 per cent. ? Ans. $44.79. 

45. What is the interest on $2345.50, for 3 years, 7 months, 20 
days, at 10 per cent. ? Ans. $853.50. 
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4G. What is the mterest on $4268.45, for 4 years, 11 months, 
11 days, at 11i per cent. ? Ans. $2481.24. 

47. What is the interest of $642.20, for :z years, 7 months, 24 
days, at 12 per cent. ? Ans. $201.65. 

48. What is the interest of $64.50, for :z years, 11 months, 2 
days, at 7 per cent. ? Ans. $13.19~ 

49. What is the amount of $746.25, for 1 year, 10 months, 1 .... 
days, at 5 per cent. ? Ans. $815.90. 

50. What is the interest of' $680, for 4 years, 1 month, 15 days, 
at G per cent. ? Ans. $168.30. 

CASE V. 

To find the interest on any sum of money, for any number of 
days, at a given rate per cent. * 

RULE. 

Find the interestfm' one yeal', and say, as one year (365 days,) 
is to the given number of days, so is the ,'Ilterest for one yeal' to the 
interest required; or, 

Having found the interest fol' one year, multiply it by the given 
number of days, and divide by 365. 

EXERCISES. 

51. What is the interest on $464, for 15 days, at 6 per cent. ? 
Ans. $1.14. 

52. What is the interest on $3G4, for 12 days, at 7 per cent. ? 
Ans. 84 cents. 

53. What is the interest on SrJti.82, for H days, at 8 per cent. ? 
Ans. 17 cents. 

• To find how many years. elapse between any two dates, we have only 
to subtract the earlier from the later date. Thus, the number of years from 
1814 to 1865 is 51 years. To find months, we must reckon from the given 
date in the first named month, to the same uat .. in each successive month. 
Thus, five months from the 10th of March brings us on to the 10th of August. 
To find days, we require tu count how many days each month contains, for 
to consider every month as consisting of 30 days, in the calculation of inter
est, is not RtriCtly correct, although for portions of a single month it causes 
no serious error. Thus, the correct time from March 2nd to June 14th, would 
be 104 uay,;, viz., 29 for March, 30 for April, 31 for May, and 14 for June. A 
very convenient plan for reckoning time between two given dates is to count 
the number of months and odd days that intervene. Thus, from June 14th 
to November 20th, would be 5 months and G days. 

. ill! 
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54. What is the interest on $75.50, for 18 days, at 81 per cent. ? 
Ans. 32 cents. 

55. What is the interest on $125.25, for 20 days, at 5 per cent. ? 
Ans. 34 cents. 

56. What is the interest on $150.40, for 33 days, at 6 per cent. ? 
Ans. 82 cents. 

57. Wha.t is the interest on $56.48, for 45 days, at 6~ per cent. ? 
Ans. 45 cents. 

58. What is the interest on $75.75, for G5 days, at 7 per cent. ? 
Ans. 94 cents. 

59. What is the interest on $268.40, for 70 days, at 71 per cent. 'f 
Ans. $3.86. 

60. What is the interest on $464.45. for 80 days, at 8 per cent. ? 
Ans. $8.14. 

61. What is the interest on $15.84, for 120 days, at 9 per cent. ? 
Ans. 47 cents. 

6!!. What is the interest on $240, for 135 days, at 91 per cent. '( 
Ans. $8.43. 

63. What is the interest on $2460, for 145 days, at 10 per cent. '? 

64. 

f:5. 
cent. ? 

66. 
.:ent. ? 

Ans. $97.73. 
What is the interest on $1568, for 170 days, at 11 per cent. ? 

Ans. $80.33. 
What iH the interest on $2688, for 235 days, at lIt per 

Ans. $203.35. 
What is the amount of $364.80, for 320 days, at 1I! per 

Ans. $401.58 . 

CASE VI. 

To find the interest on any sum of money, for any time, at 6 per 
cent. 

Since .06 would be the rate per unit, or the interest of $1 for 1 
year, it follows that the interest for one month would be the -/:1 of 
.06, or -t!. of a cent, equal to ~ cent or .005, and for 2 months it 
would equal! cent, or .005X2=.01. Therefore, when interest is 
at the rate of 6 per cent., the interest of $1, for every 2 months, is 
one cent. Again, if the interest of $1, for one 'm()nth, or 30 days, is 
t cent or .005, it follows that the interest for 6 days will be the ! of 
.005 or .001. Therefore, when interest is at the rate of 6 per cent., 
the interest of $1 for every 6"days is one mill. Hence the 

10 
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RULE. 

Find the interest of $1 for the given time by reckoning 6 cents 
lor every year, 1 cent for every 2 months, and 1 mill for every 6 days; • 
then multiply the given principal by the number denot'ing that in
terest, and the p1'oduct 1vill be the interest 'required. 

NOTE.-This method can be adopted for any rate per cent. by firstfulding 
the intere~t at G per cent., then adding to, or subtractin~ from the interest so 
found, such a paIt or parts of it. as the given rate exceeds, or is less than 6 per 
cent. 

This method, although adopted by some, is not exactiy correct as the 
year is considered as consisting of 360 days, instead of 365 ; so that the in
terest, obtained in this mannel', is too large by :f~~ or "1\' which for every 
$73 interest, is S 1 too much, and mURt therefore be subtracted if the exact 
amount be required. 

EXAMPLE. 

67. What is the interest of $24, for 4 mouths, 8 days, at 6 per 
cent. ? 

SOLUTION. 

The interest of $1, for 4 months, is ............................. . 
The interest of $1, for 8 days, is ............................... .. 

. 02 

.0011 
Hence the interest of $1, for 4 months, 8 days, is......... . . .021! 

Now, if the interest of $1, for the given time, is .0211, the inter
est of $24 will be 24 times .021!, which is $.512. 

EXERCISES. 

68. What is the interest on $171, for 24 days, at 6 per cent. ? 
Aus. 68 cents. 

69. What is the interest on $112, for 118 days, at 6 per cent. ? 
Ans. $2.20. 

70. What is the interest on $11, for 112 days, at 6 per cent. ? 
Ans. 21 cents. 

71. What is the interest on 50 cents, for 360 days, at 6 per 
cent. ? Ans. 3 cents. 

72. What is the interest on $75.00, for 236 days, at 6 per cent. ? 
Ans. $2.95. 

73. What is the interest on $111.50, for 54 days, at 6 per cent. ? 
Ans. $1.00. 

74. What is the interest on $15.50, for 314 days, at 6 per cent. ? 
Ans. _81-cents. 
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75. What is the interest on $17 4.~5, for 42 days, at 6 per cent. ? 
Ans. $l.~~. 

76. What is the interest on $10, for 1 month, 18 days, at 6 per 
cent. Ans. 8 cents. 

77. What is the interest on $154, for 3 months, at, li per cent. ? 
Ans. $~.31. 

78. What is the interest on $172, for 2 months, 15 days, at () 
per cent. ? Ans. $2.15. 

79. What is the interest on $25, for 4 months, at 6 per cent. .? 
Ans. 50 cents. 

80. What is the interest on $36, for 1 year, 3 months, 11 days, 
at 7 per cent. ? An~. $3.23. 

81. What is the interest on $500, for 160 days, at G per cent .. ( 
Aus. $13.33. 

82. What is the interest on $92.30, for 78 days, at 5 per cent. .~ 

Ans. $1.00. 

83. What is the interest on $125, for 3 years, 5 months, 15 Jay:" 
at 10 per cent. Ans. $~:.:'~3. 

84. What is the amount of $200, for 9 months, ~j dayR, at ~i 
per cent. ? Ans. $209.9U, 

85. What is the interest on $125.75, for 5 months, 17 days, at 
7 per cent. '1 Ans. $4.0H. 

SG. What is the interest on $84.50, for 1 lUonth, 20 days, at 5 
per cent. ? Ans. 59 cents. 

87. What is the alllount of $45, for 1 year, 1 month, 1 day, at 
8 per cent. ? Ans. $48.91. 

88. What is the interest on $175, for 7 month~, 6 days, at 5l 
per cent. ? Ans. $5.7S. 

89. What is the interest on $225, for;: lUonths, 3 days, at 9 pel' 
cent. ? Ans. $5.33. 

90. What is the inter~st on $212.60, for 9 months, 8 days, at 8~ 
per cent. ? Ans. $13.95. 

CASE VII. 

To find the interest on any sum of money, in pounds, shillings. 
and pence, for nny time, at a given rate per cent. 

RULE. 

Multiply the principal by the rate per cent., and divide by 100. 
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EXAMPLE. 

91. What is the interest of £47 15s. 9d., for 1 year, 9 months, 
15 days, nt 6 per cent. ? 

SOLUTION. 

£ s. 
I fi 1 2 17 nterest or year ...... _ .................. .. 
Interest for 6 mos.) or i of into for 1 year, 1 8 
Interest for 3 mos., or i of into for 6 mos., 0 14 
Interest for 15 days, or i ofint. for 3 mos., 0 2 

D. 
4 
8 
4 
4i 

Intereat for 1 year, 9 months, 15 days .... £5 2 8i 

£ 8. D. 

47 15 9 
6 

2)86 14 6 
20 

17)34 
12 

4)14 

92. What is the interest of .£25, for 1 year, 9 months, at 5 per 
cent. ? Ans . .£2 3s. 9d. 

93. What is the intercst of £75 12s. 6d., for 7 months, 12 days, 
at 8 per ccnt. ? Ans. £3 14s. 7id· 

94. What is the amount of £64 lOs. 3d., for 3 months, 3 days, 
nt 7 per cent. ? Ans. £65 13s. 7d. 

95. What is the interest of £35 4s. 8d., for 6 month!!, at 10 per 
eent. ? Ans. £1 15s. 2£d. 

96. What is the amount of £18 12s., for 10 months and 3 days, 
at 6 per cent. ? Ans. £19 lOs. 9:id. 

CASE VIII. 

To find the PRINCIPAL, the interest, the time, and the ra.te per 
cent. being given. 

EXAl\IPLE. 

97. What principal will produce $4.50 intereat in 1 year, 3 
months, at 6 per cent. ? 

SOLUTION. 

If a principal of $1 is put on interest for 1 year, 3 months, at 6 
per cent., it will produce .075 interest. Now, if in this ex.ample, .075 
be the interest on $1, the number of dollars required to produce 
$4.50, will be represented by the number of times that .075 is con
tained in $4.50, whioh is 60 times. Therefore, $60 will produce 
$4.50 interest in 1 year, 3 months, at 6 per oent. Hence the 
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RULE. 

Divide the given interest by the interest of $1 for the given time, 
at the given rate per cent. 

EXERCISES. 

98. What principal will produce 77 cents interest in 3 months, 9 
days, at, 7 per cent. ? Ans. $40. 

99. What principal will produce $10.71 interest in 8 months, 12 
dayL. at 71 per cent. 'I Ans. $204. 

100. What principal will produce $31.50 interest in 4 years, at 
3~- per cent. ? Ans. $225. 

101. What sum of money wiil produce $79.30 interest in 2 years) 
6 months, 15 days, at 6! per cent. ? Ans. $480. 

102. What sum of money is sufficient to produce $290 interest 
in 2 years and 6 months, at 7t per cent. ? Ans; $1600. 

CASE IX. 

To find the RATE PER CENT., the principal, the interest, and-the 
time being given. 

EXA~IPLE. 

103: If $3 be the interest of $60 for 1 year, what is the rate per 
cent. ? 

SOLUTION. 

If the interest of $60 for 1 year, at 1 per cent, is .60, the reo 
quired rate per cent. will be represented by the number of times that 
.60 is contained in 3.00, which i~ 5 times. Therefore, if $3 is the 
interest of $60 for 1 year, the rate per cent. is 5. Hence the 

RULE. 

Divide the given interest by the interest of the given principal at 
1 per cent. for the given time. 

EXERCISES. 

104. If the inUlrest of MO, for 2 years, 9 months, 12 days, is 
$13.36; what is the rate per cent. ? Ans. 12. 

105. If I borrow $75 for 2 months, and pay $1 interest; what is 
the rate per cent. ? . Ans. 8. 
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106. If I give $2.25 for the use of $30 for 9 months; what rate 
per cent. am I paying? Ans. 10. 

107. At what rate per cent. will $150 amount to $165.75, in 1 
year, ·1 months, 24 days? Ans. 7l· 

108. At what rate per cent. must $1, or any sum of money, be 
on interest to double itself in 12 years? Ans. Ans. 8!. 

109. At what rate per cent. must $425 be lent to gain $11.73 
in 3 months, 18 days? Ans. 9i· 

110. At what rate per cent. will any sum of money amount to 
three times itself in 25 years? Ans. 8. 

111. If I give $14 for the interest of $125 for 1 year, 7 months, 
6 days; what rate per cent am I paying? Ana. 7. 

CASE X. 

To find the TIl\lE, the principal, the interest, a.nd the rate p9r 
cent. being given. 

EXAl\IPLE. 

112. How long must $75 be at interest, at 8 per cent., to gain 
812 'I 

SflLUTION. 

The interest for $75, for 1 year, at 8 per cent., is $6. Now, if 
$75 require to be on interest for 1 year to produce $6, it is evident 
that the number of years required to produce $12 interest, will be 
!"epresente~ by the number of times that 6 is contained in 12, whioh 
is 2. Therefore, $75 will have to be at interest for 2 years to gain 
$12, Hence the 

RULE. 

Divide the given interest by the interest of the principal for one 
year, at the 9iven rate pcr cent. 

113. 
cent 'I 

114. 
cent. ? 

115. 
cent. 'I 

EXERCISES. 

In what time will $12 produce $2.88 interest, at 8 per 
Ans. 3 years. 

III what time will $25 produce 50 cents interest, at 6 per 
Ans. 4 months. 

In what time will $40 produce 75 cents interest, at 6! per . 
Ans. 3 months, 18 days. 
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116. In what time will any sum of money double itself, at 6 per 
cent. ? Ans. 16 years, 8 months. 

117. In what time will any sum of money quadruple itself, at 9 
per cent. ? Ans. 33 years, 4 months. 

118. In what time will $125 amount to $138.75, at 8 per cent. ? 
Ans. 1 year, 4 months, 15 days. 

119. Borrowed, January 1, 1865, $60, at 6 per cent, to be paid 
as soon as the interest amounted to one-half the principal. When is 
it due? Ans. May 1, 1873. 

120. A merchant borrowed a certain sum of' money on January 
2, 1856, at 9 per cent., agreeing to settle the account when the in
terest equalled the principal. When should he pay the same? 

Ans. Feb. 11, 1867. 

l\lERCHANTS' TABLE 

For showing in what time any sum of money will double itself, at 
any rate per cent., front one to twenty, simple interest. 

-

Per cent. yC"~. ipccocnel Years. Per cent. Years. Per cent. Years. 

- I - -

I 

- - -
1 100 I 6 16i 11 !l ,I) 16 61 I 
2 50 7 H~ 12 7t 17 5) 5 

I I 
y, 

3 33! I 8 12~. ]3 7i,1
3 18 55 I 

11~ 
-g 

4 25 I ~ H: 71 19 5l-g 
5 20 I lU 10 15 6! 20 5 

)1 I XED E X E R CIS E S • 

121. What is the interest on $64.25 for 3 years, at 7 per cent. ? 
ADS. $13.49. 

122. What is the interest on $125.40 for 6 months, at 6 per 
"ent. ?* Ans. 3.76. 

123. What is the amount of ~369.29 for 2 years, 3 months, 1 
day, at 9 per cent. ? Ans. $444.16. 

124. What must bc paid for the use of 75 cents for 6 years, 9 
months, 3 days, at 10 per cent. ? Ans. 51 cents. 

125. What will $54 amount to in 254 days, at 10 per cent. ?* 
Ans. $57.81. 

* This and the following exercises (marked with a *) are to be worked by 
CaseVl. 
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126. What must be paid for the interest of $45 for 72 days, at 
~. per cent. ?* Ans. 81 cents. 

127. What i:; the interest of $240 from January 1, 1866, to 
June 4, 1866, at 7 per cent. ? Ans. $7.14. 

128. What will $140.40 amount to from August 29, 1865, to 
November 29, 1866, at 6! per cent. ? Ans. $151.83. 

129. What principal will give $4.40 interest in 1 year, 4 months, 
15 days, at 8 per cent. ? Ans. $40. 

130. In what time will $40 amount to $44..40, at 8 per cent. ? 
Ans., 1 yr., 4 mos., 15 days. 

1:31. At what rate per cent. will $40 produce in 1 yr., 4 mos., 15 
days, $4.40 interest .? Ans. 8. 

132. What must be paid for the interest of $145.50 for 240 
days, at 9~ per cent. '/* Ans. $9.22. 

133. What will $160 amount to in 175 days, at 6 per cent. ?* 
Ans. $164.67. 

134. At what rate per cent. must any sum of money be on 
interest to quadruple itself in 33 years and 4 months '? Ans. 9. 

135. In what time will any sum of money double itself, at 10 
per cent. '! Ans. 10 years. 

136. What is the interest of $30 for 30 days, at 6 per cent. ?* 
Ans. 15 cents. 

137. What is the interest on $460 from January 2, 1866, to 
November 15, 1866, at 72- per cent. ?* Ans. $30. 

138. What will $25 amount to from December 24, 1865, to 
January 1, 1867, at 6 per cent. '! Ana. $26.53. 

139. What sum of money will amount to S154UO in 4 years and 
8 months, at 6 per cent. '? Ans. $5000. 

140, In what time will $480, at 4~- per cent., produce $81.60 
interest? Ans. 3 years, 9 months, 10 days. 

NEGOTIABLE INSTRUMENTS. 
Bills of Exchange and Promissory Notes constitute, in their dif

ferent shapes, the commercial medium for the payment of money. 
A BUl of Exchange is a written order for the payment of 

a certain sum of money unconditionally. 
A Promiss()r.1J -LVotf: is a written promise to pay a ccrtain sum of 

money unconditionally. 
Chegua are only a description of Bills of Exchange. A Cheque 

is n written order addressed to a bank, or banker, and directing them 



NEGOTIABLE INSTRUMENTS. 149 

to pay on presentment, to a per:;on named in the cheque (or bearer, 
or order), a certain sum of money. 

Bank Notes are simple promis:;ory notes, payable on demand. 

FORM AND REQUISITES. 

A bill or notc is called inland, when both made and payable in 
(lne country i andforeign, when made or payable abroad. 

The following is n form of an inland bill : 

$500. TORONTO, January 1, 1866 . 

.At ;.;ight, (or on demand, orat days after sight, 
or at days after date), pay to .J.lJessrs. A. B. Smith & Co., 
or 'mla, (or bearer), Five Hundred Dollars. 

~IUSGROVE & WRIGHT. 
To 1\'1essr:;. JONES & BROWN, Montreal. 

The following may be taken as an example of a. promissory note: 

$500. TORONTO, January 1, 1866. 

Three months after date toe promise to pay to lI-fessrs. A. 
B. Smith & Co., 01' order, Five Hundred Dollars, value received. 

MUSGROVE & WRIGHT. 

A bill of exchange amounts to an undertakin~ on the part of the 
drawer to the payee, and every subsequent hold::!r, that the drawee 
will accept the bill when requested, and pay it when it becomes due. 

The maker of a. promissory notc undertakes to the payee, and 
cvery subsequent holder, that he will pay the note when due. 

All bills and note~ madc, drawn or accepted in Canada, arc sub
ject to a duty, collectcd by means of stamps. On every such instru
ment, if the amount do not excced $25, a duty of one cent is 
imposed. From $25 up tl) ::s30, the duty is two cents / from $50 to 
S100 it is f hree cents; and aftcr that, it is three cents for every hun
dred dollar:;, or fraction of a hundred dollars. In the case of foreign 
bilb, in sets of two, the duty is tlCO cents for each of the set, on the 
$100; in sets of three or morc, the duty is only one cent for each of 
the set on the $100. 

Foreign bills are usually drawn in sfts; that is, copies of the 
bills are made on separate pieces of' paper, cach part containing a con
dition that it shall continue payable only so long as the others re
main unpaid. The object of this is to diminish the chances of losing 
a bill; for if one part should fail to reach its destination, one of the 
others would be likely to do so. 
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PARTIES TO BILLS AND NOTES. 

The person who draws a bill of exchange is called the drawer j 
he, to whom it is addressed, the drawee, and, when he accepts it, the 
acceptor; he in whose favor it is made, the payee. 

The person who signs a promissory note is called the maker; the 
person to whom the promise is made, the payee. 

The moment a promissory note is indorsed by the payee, by his 
writing his name on the back of it, he is called the indorser. The 
person to whom it is indorsed is the indorsee. 

When a bill is accepted, or a note is made by several persons who 
are not in Partnership, the question whether they are bound jointly, 
or jointly and separately, depends upon the wording of the document. 
If a note begin thus :-" I promise," and be signed by several per
sons, it is several, as well as joint. 

The name of the maker or drawer must be inserted or subscribed 
by himself, or his agent. There must be no uncertainty about the 
maker or drawer. For example, a note may not be signed" John 
Smith, or else Robert Jones." 

TRANSFER OJ.' BILLS AND NOTES. 

A bill or note may be payable to a particular individual, or to a 
particular individual or his order, or generally to bearer. When a 
bill or note is made payable simply to an individual, it is not negoti
able. If it be payable to an individual or order, he may transfer his 
right to another, by endorsing his name upon it. If:t bc payable 
to an individual or bcm·er, it may bc transferred by mere delivery, 
without any indorsement. If a blank be left for the payee's name, 
any bonafide holder may insert his own. 

An indorsement is said to be in blank when it does not mention 
the name of the party in '\Vhose favor it is made. A bill or note, 
when indorsed in blank, is transferable by delivery . 

.A full or special indorsemcnt is one whieh mentions the name of 
the party in whose favor it is made; and it has to be endorsed in 
blank by the latter before it cau be rendered negotiable. 

A 1·cstrictive indorsement puts an end entirely to any furth.·r 
negotiability of a note or bill. For instance, if a. note be indor::;ed 
~hus :-" Pay the contents to John Smith only,"-it would bc no 
longer transferable. 

Negotiable paper in the llanus of an innocent holder, without 
notice of anything wrong, is good, although the person fron1 whom 
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he obtained it may have come hy it as a thief or finder. There is 
an exception to this when a person takes a bill or note after it is due. 
He then is in no bettcr position than the person from whom it was 
received, and could not recover if it had been fraudulently obtained 
by the latter. 

PRESENTMENT AND ACCEPTANCE. 

A bill should be always presented for acceptance; and bills and 
notes for payment, when payable at or after sight, or at some parti
cular place. A notc payable on demand need not bc presented 
in order to charge the maker. Presentment for payment must bo 
made at a reasonable hour of the day upon which an instrument be
comes payable. An acceptance of a bill may be made without any 
particular form of' words, and even without thc si~nature of the 
acceptor. An acceptance may be conditional, alld in that Clse is 
not of any force until the condition i~ performed. When a bill or 
note specifies a particular place for paymcnt, it should be presented 
there; although the maker or acceptor would not be discharged by a 
failure to present there, unless the words "and not otherwit'c or 
elsewhere" had been added. 

Presentment for acceptance must be made within a reasonable 
time. No delay upon the part of the holder should extend over any 
period not rendered clearly necessary by the circumstances of the case. 

I'ROTEST AND NOTICE. 

When a bill or note is dishonoured, either by non-acceptance or 
non-payment, it should be protested by a notary public. Notice of 
such protest should be sent to every party on the instrument to 
'whom the holder desires to have recourse. Notice means more than 
mere knowledge, and must be a formal communication of the dis
honour of the bill. This notice of protest lllay be ~iven by being 
deposited in the post office nearest to the place of presentment during 
the day the protest is made, or the next lawful day. From the date 
of protest interest commences to run upon the instrument, although 
there are no words in it about interest. Besides interest, and the 
the expenses of protest and notice, the holder is entitled, when 
foreign bills are protested, to damages varying from four to ten 
per cent. of the principal amount specified in the bill. 
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DAYS OF GRACE. 

The time limited by the words of a bill or note for its payment 
is extended in this country by days of 91"ace,. so that a bill is not 
really payable till three days after the day upon which it purports to 
faIl due. When a bill is made payable 80 many days arter the 
the happening of a particular event, for instance, after sight, the day 
on whieh that event happens is excluded. Accordingly, a bill paya
ble ten days after sight, and pres0nted on the 1st August, would 
purport to bc due on the 11 th, but adding the days of grace, would 
in reality not be payable till the 14th. 

PARTIAL PAYMENTS. 

Partial payments, as the term indicates, are the part payments of 
promissory notes, bonds, or other obligations. 

When these payments are made the creditor specifies in writing, 
on the back of the note, or other instrument, the sum paid, and the 
time when it is paid, and acknowledges it by signing his name. 

The method we generally adopt in Canada for casting interest 
upon bonds, notes, or other obligations, upon which partial payments 
have been made, is to apply the payment, in the first place, to the 
discharge of the interest then due. If' the payment exceeds the 
interest, the surplus goes towards discharging the principal, and the 
subsequent interest is to be computed on the balance of the princi
pal remaining due. If the payment be less than the interest, the 
surplus of interest must not be taken to augment the principal, but 
interest continues on the former principal until the time when the 
payments, taken together, exceed the interest due, and then the 
surplus is to be applied towards discharging the principal. 

R U L E: 

Find the amonnt of the principal to the time of the first pay
ment,. subtract the payment from the amount, and then find the 
amount of the remainder to the time of the second payment,. deduct 
the payment as before; wtd so on to the time of settlement. 

But if any payment is less than the interest then due, find the 
amount of the Sltm due to the time when the payments, added to
gether, shall be equal, at least, to the interest already due j then find 
the balance, and proceed as before. 
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EXAMPLE. 

1. On the 4th of January, 1865, a note was given for $800, 
payable on demand, with interest at 6 per cent. 1.'he following pay
ments were receipted on the back of the note: 

February 7th, 1865, received......... $150 
April 16th, " "......... 100 
Sept., 30th, " "....... .. 180 
January 4th, 1866. "........ 170 
March 24th," "......... 100 
June 12th, " "......... 50 

Settled July 1st, 1867. How much WIlS due? 

SOLUTION: 

Face of the note, or principal. ................................ . 
Interest on the same to February 7th, 1865 (1 month, 3 

days) ....................................................... . 

Amount due at time of 1st payment ....................... .. 
First payment to be taken from this amount .............. . 

Balance remaining due February 7th, 1865 ......... . 
Interest on the same from February 7th, 1865, to April 

16th, 1865 ................................................ . 

Amount due at time of 2nd payment.. .................... .. 
Second payment to be taken from this amount ............ . 

Balance remaining due April 16th, 1865 ........... .. 
[nterest on the same from April 16th, 1865, to September 

30th, 1865 ................................................. . 

Amount due at time of 3rd payment ...................... .. 
Third payment to be taken from this amount.. ........... .. 

Balance remaining due Sept. 30th, 1865 ............ . 
Interest on the same from Sept. 30th, 1865, to January 

4th, 1866 ................................................. . 

Amount due at time of 4th payment ........................ . 
Fourth payment to be taken from this amount.. .... : .... .. 

Balance remaining due January 4th, 1866 ........... . 

$800.00 

4.40 

804.40 
150.00 

654.40 

7.525 

661.925 
100.000 

561.925 

15.359 

577.284 
180.000 

397.284 

6.290 

403.574 
170.000 

233.574 
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Interest on the same from .Tan. 4th, 1866, to March 24th, 
1866 ........................................................ . 

Amount due at time of 6th payment ........................ . 
Fifth payment to be taken from this amount.. ............ . 

Balance remaining due, March 24th, 1866 .......... .. 
Interest on the same from March 24th, 1866, to June 

12th, 1866 ................................................. . 

Amount due at time of 6th payment ........................ . 
Sixth payment to be taken from this amount .............. . 

Balance remaining due June 12th, 1866 ............ . 
Interest on the same from June 12th, 1866, to July 1st, 

1867 ....................................................... .. 

Amount due on settlement ................................... .. 

3.1H 

236.688 
100.000 

136.688 

1.799 

138.487 
60.000 

88.487 

5.589 

94.076 

2. $1600. PERTH, C. W., February 16th, 1865. 

On demand, I promise to pay Jacob Anderson, or order, one 
thousand six hundred dollars, 'With interest, at 7 per cent. 

JOHN FORTUNE JR. 

There was paid on this note, 

April 19th, 1865 ......................... $460 
July 22nd " ......................... 150 
August 25th, 1866....................... 50 
Sept. 12th, " ....................... 100 
Dec. 24th. ".. ... .. ........ ........ 700 

How much was due December 31st, 1866? 

SOLUTION. 

,Face of the note or principal.. .................................. $1600.00 
~nterest on the same from Feb. 16th, 1865, to April 19th, 

1865........................................ . ............... 19.60 

Amount due at time of 1st payment.......... ............... 1619.60 
First payment to·be taken from this amount..... ..... .....• 460.00 

Balance remaining due, April 19th. 1865 ............. 1159.60 
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Interest on the same from April 19th, 1865, to July 22nd, 
1865............. ........ ... ................................ 20.969 

Amount due at time of 2nd payment......................... 1180.569 
Second payment to be taken from this amount............. 150.000 

Balance remaining due, July 22nd, 1865 .............. 1030.569 
Interest on the same from July 22nd, 1865, to Aug. 25th, 

1866, less than 3rd payment, * 
Interest on the same from July 22nd, 1865, to Sept. 12th, 

1866..... .............................. ............ ........... 82.359 

Amount due at time of 4th payment ........................ 1112.928 
Third and fourth payments to be taken from this amount, 150.000 

Balance remaining due Sept. 12th, 1866 ............. . 
Interest on the same from Sept. 12th, 1866, to Dec. 24th, 

1866 ........................................................ . 

Amount due at time oflast payment ....................... .. 
Last payment to be taken from this amount ............... . 

962.928 

19.098 

982.02G 
700.000 

Balance remaining due Dec. 24th, 1866............... 282.026 
Interest on the same from Dec. 24th, 1866, to Dec. 31st, 

1866 .......................................................... .382 

Amount due at time of settlement, Dec. 31st, 1866....... $282.408 

3. $350. OTTAWA, .May 1st, 1864. 

On demand I promise to pay William Brown, or oraa, 
three !tundred and fifty dollars, with 1'nterest, {/ t G per cent . 

• JAMES WESTON. 

There was paid on this note, 

December 25th, 1864 ................... $50 
June 30th, 1865................... 5 

* The interest on :31030.569, from July 22nd, 1865, to August 25th, 1866, 
is $78.752, and the payment made at this date, is only $:;0, not enough to 
pay tbe interest, 80 if we proceeded, as in the former case. to add the interest 
to the principal, and subtract the payment from the amount obtained, we 
would be taking interest, until the next payment, on the excess of the inter
l'st, ::;7o.i,'j:!, ovel' the payment, $50, which would be in effect interest npon 
interest. or compound interest which the law does not allow. 
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August 22nd, 1866.. ................ . 15 
June 4th, 1867 ................... 100 

How much was due April 5th, 1868? Ans. $251.67. 

4. $609.65. BRANTFORD, June 8th, 1861. 

Six months after Mte, we Jointly and severally pl'omist 
to pay John Anderson, or order, six hundred and nine l-lo dallars: 
ut the Royal Canadian Bank in Toronto, v)ith interest at 6 per cent. 
after maturity. 

There was paid on this note, 

SAMUEL GRAHAM. 

T. B. BEARMAN. 

October 4th, 1862 .................... $25.00 
March 15th, 1863........ ..... ....... 16.25 
August 24th, 1864................... 36.56 

What was due December 19th, 1865? Ans.679.27. 

5. $874.95. KINGSTON, May 9th, 1863. 

Three months after date, I promise to pay Harmon 
Cummings, or order, eigltt ltundred and seventy-four 19050 dallars, 
with interest after maturity at 6 per cent. 

THO:tIAS GOODP,AY. 

There was paid on this note, 

April 12th, 1864 ...................... $56.30 
July 14th, 1865. ..................... 24.80 
Sept. 18th, 1866...................... 240.60 

What was due February 9th, 1868? Ans. $773.07. 

When the interest accruing on a note is to be paid annually 
adopt the following 

RULE.* 

Compute the interest on the principal to the time of settlement, 
and on each year's interest after ,if -is due, then add the sum of the 

.. When notes, bonds, or other obligations, are given, "with interest 
payable annually," the interest is due at the end of each year, and lllay b~ 
collected, but if not collected at that time, the interest due draws only si7l1pl~ 
-interest, and the original principal must not lw increased by any addition of 
yearly interest. If nothing has been paid until maturity on a note drawing 
annual interest, the amount due consists of the principal, the total annual 
interest, or the simple interest, and the simple interest on each item of annual 
intert'st from the time it became due until paid. 
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interests on the annual interests to the amount of the principal, and 
from this amount talee the payments, and the interest on each, from 
the time they tvere paid to the time of settlement, the remainder will 
be the amount due. 

6. $500. PRESCOTT, May 1st, 1864. 

One yeur after date, for value Teceived, I promise to pay 
Musgrove &- Wright, or order, Five Hundred Dollars, at their office, 
in the city of Toronto, with interest at 6 per cent., payable annually. 

JAMES MANNING. 

There was paid on this note: 
May 4th, 1865 ........................... $150 
Dec. 18th, " .... .... ............... .... 300 

How much was due June 1st, 1866? 

SOLUTION. 

Face of note, or principaL............................ .......... $500.00 
Interest on the same from May 1st 1864, to June 1st. 

1866......................................................... 62.50 

Amount of the principal at time of settlement...... . .... .. 562.50 
First year's interest on principaL.............. $30 
Interest on the same from May 1st, 1865, to June 

1st, 1866 ......................................... $1.95 
Second year's interest on principal.. .......... $30 
Interest on the same from May 1st, 1866, to June 

1st, 1866.............. .............. ............. .15 

Amount of interest upon annual interest.......... ..... ...• 2.10 

Total amount of principaL............... . ............ .......... $564..60 
First payment, May 4th, 1865 ..................... $150.00 
Interest on the same from May 4th, 1865, to 

June 1st, 1866................................. 9.70 
Second payment, December 18th, 1865.......... 300.00 
Interest on the same from December 18th, 1865, 

to June 1st, 1866.............................. 8.20 

Payments and interest on the same............ ..... ......... 467.90 

Amount due .June 1st, 1866....... ........................... $96.70 
11 
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7. $700. BELLEVILLE, January 2nd, J.863. 

Eighteen months after date, I promise to pay to the 
order of H. C. Wright, Seven Hundred Dollars, for value received, 
with interest at 6 per cent., payable annually. 

TRos. A. BRYCE. 
There was paid on this note: 

January 15th, 1864 .................. .. 
July 2nd, 1864 ........................ .. 

$350 
300 

What amount was due January 2nd, 1865? Ans. $107.22 .. 

8. $950. DUNDAS, C. W., Jan. 3rd, 1863. 

Two years after date, I promise to pay T. C. Musgrove, 
or order, Nine Hundred and Fifty Dollars, with interest at 9 per 
cent., payable annually, value received. 

J AlliES S. PARMENTER. 

The following payments were receipted on the back of this note; 
February 1st, 1864, received......... $500 
May 14th, " ". ....... 100 
January 12th, 1865, " ......... 300 

What was due May 6th, 1865? Ans. 188.94. 

9. $250. OSRAWA, January 2nd, 1863. 

Three years from date, for value 1'eceived' I promise to 
pay lIfichael Wright, or order, Two Hundred and Fifty Dollars, 
with interest, payable a ll7!ually, at 6 per cent. 

CALVIN W. PEARSONS, 
At Bank of lIfontreal, Broclwille. 

What was the amount of this note at maturity? Ans. $297.70. 

CONNECTICUT RULE. 

The Supreme Court of the State of Connecticut has adopted the 
following 

RULE. 

Compute the intere£t on the principal to the time of the first pay
ment,. if that be one year or more from the time the 'intel'est com
menced, add it to the principal, and deduct the payment from the 
sum total. If there be (~(tcr payments made, compute the interest on 
the balance due to thcllcxt payment, and then d.educt the .'JJayment as 
above. and in Wee manner from one payment to another, till all the 
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payments are absm·bed, provided the time bet·ween )ne payment and 
anothe1' be one year or more. 

If any payments be made before one year's intercst lws accrued, 
then compute .. thei nterest on the principa l sum due on the obligation 
for one year, add it to the principal, and computc the intrrcst on the 
sum paid,from the time it 10as paid, up to the elld of t!tcyear; add 
it to the sum paid, and deduct that .sum from, the pl'incipal and 
interest, added as above. 

If any payments be made, of (t less smn than the interest arisen 
at the time of such payment, no interest is to be computed, but onl!! 
on the principal surn for an!! period. 

NOTE.-If a year extends beyond the time of settlement. find the amount of 
the remaining principal to the time of seUlement ; find also the amount of the 
payment or payments, if any, from the time they were paid to the time of 
Bettlemen~, and subtract their sum from the amonnt of the principal. 

EXAlIIPJ"E. 

10. $900. TORONTO, June 1st, 1862. 
On demand we promise to pay .J. R. Smith ((: Co., 01' 

order, nine hundred dollal's, for (1(/[11<; Teceivcd,If'ilh interest fl'O'tn 
date, at 6 per cent. 

MUSGROVE & WRIGHT. 

On the back of this note were receipted the following paymcnts: 
June 16th, 1863, received ............ $200 
August 1st, 1864, " ............ 160 
Nov. 16th, 1864, " .... ........ . 75 
Feby. 1st, 1866 " ...... ....... ~20 

What amount was due August 1st, 1866? 

SOLUTION. 

Face of note or principaL ...................................... . 
Interest on the same from June 1st, 1862, to June 16th, 

1863 ......................................................... . 

Amount of principal and interest, June 16th, 1863 ...... . 
First payment to be taken from this amount .............. . 

Balance due ....................................... , ............ .. 
Interest on the same from June 16th, 1863, to August 

1st, 1864 ................................................... . 

Amount due August 1st, 1864 ............................ .. 

$900.00 

56.25 

956.25 
200.00 

756.25 

51.046 

807.296 
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Second payment to be taken from this amount. ••..•...•.. . 160.000 

Balance due....................................................... 647.296 
Interest on the same for one year............................. 38.837 

Amount clue August 1st, 1865............................... 686.133 
Amount of 3rd payment from Nov. 16th, 1864, to August 

1st, 1865. ... .... ......... ......... ........ .... .............. 78.187 

Balance due................................... .................... 607.946 
Interest on the same from August 1st, 1865, to August 

1st, 1866................... .............................. . 36.476 

Amount due August lst, 1866...... ......... ............ 644.422 
Amount of 4th payment from February 1st, 1866, to 

August 1st, 1866.......................................... 226.600 

Balance due August 1st, 1866 ................................. $417.822 

~1EROHANTS' RULE. 

It is customary among merchants and others, when partial pay
ments of notes or other debts are made, when the note or debt is 
settled within a year after becoming due, to adopt the following 

RULE. 

Find tlte amlJunt of the principal from tlte time it became due 
until the time of settlement. Then find the amount of each payment 
from the time it was paid until settlement, and subtract their sum 
from the amount of the principal. 

EXAMPLE. 
11. $400. MAITLAND, January 1st, 1865. 

For value received, I promise to pay J. B. Smitlt &; Co., 
or order, on demand, foWl' hundred dollars, with interest at 6 per 
cent. A. R. CASSELS. 

The following payments were receipted on the back of this note : 

February 4th, 1865, received ........ $100 
May 16th, " "......... 75 
August 28th" ".. .. ..... 100 
November 25th, " ".... ..... 80 

What was due at time of settlement, which was December 28th, 
18651 
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SOLUTION. 

Principal or face of note. ............. ............ ...... ........ $400.00 
Interest on the same from Jan. 1st, 1865, to Dec. 28th, 

1865......................................................... 23.80 

Amount of principal at settlement ... , .......................• $423.80 
First payment ....................................... $100.00 
Interest on the same from Feb. 4th, 1865, to 

Dec. 28th, 1865............................... 5.40 
Second payment..................................... 75.00 
Interest on the same from May 16th, 1865, to 

Dec. 28th, 1865.................... ........... 2.771 
Third payment........... ......................... . 100.00 
Interest on t.he same from August 28th, 1865, 

to Dec. 25th, 1865........................... 2.00 
Fourth payment.................................... 80.00 
Interest on the same from Nov. 25th, 1865, to 

Dec. 28th, 1865........ ...................... .44 

Amount of payments to be taken from amount 
of principal.......................................... ........ 365.61~ 

Balance due, December 28th, 1865. ......................... $58.18! 

13. $500. HAMILTON, January 1st, 1865. 
Three nWllths after date, I promise to pay James Man· 

ning, or orde:r, five hundrt:d dollars, for value received, at the Royal 
Canadian Bank in Toronto. CYRUS KING. 

Mr. King paid on this note, July 1st, 1865, $200. 

What was due April 1st, 1866, the rate of interest being 7 per 
cent. '1 Ans. $324.50. 

13. $240. SmTH's FALLS, May 4th, 1865. 

On demand, I promise to pay A. K. Frost & Co., or 
order, two hundred and jorty dolhrs,for value received, withinte:rest 
at 6 per cent. DAVID FLOOK. 

The following payments were receipted on the back of this note: 

September 10th, 1865, received ........ $60 
January 16th, 1866, ".. .... . 90 

What was due at the time of settlement, which was May 4th, 
1866? Ans. 8100.44. 
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H. $340. NEWMARKET, June 16th, 1864. 
Three months after date, I promise to pay Thomas 

Cltlverwell, 01' orderJ three hltndred and forty dollars, with interest, 
at 6 per cent. W ILLIAl\I MUSGROVE. 

0n this note were receipted the following payments: 
October 14th, 1864, received......... $86 
February, 12th, 1865, " . . . . . .. 40 

What was due at time of settlement, Aug. 10, 1865? Ans. $232.06. 

COMPOUND INTEREST. 
When interest is unpaid at the end of a year, it may, by special 

agreement, be added to the principal, and in its turn bear interest, 
tUld so on from year to year. When added to the principal in this 
way, it is said to be compounded. 

It is not against the law in Canada to take compound interest; 
but it can never be collected unless it has been specially agreed upon 
beforehand, or unless it is the custom of a house, and known to the 
customer to that effect. 

EXAMPLE. 

1. What is the compound interest of $60, for 4 years, 3.t 7 per 
cent. ? 

SOLUTION. 

Principal. ........................................................... $60.00 
Interest on the same for one year............................... 4.20 

New principal for 2nd year .................................... .. 
Interest on the same for one year ............................. .. 

New principal for 3rd year ................................. .. 
Interest on the same for one year ............................. .. 

New principal for 4th year .................................. .. 
Interest on the same for onc year ............................. .. 

Amount for .1: years .............................................. . 
Principal to be taken from same ............................... . 

64.20 
4.494 

68.694 
4.808 

73.502 
5.145 

78.647 
60.000 

Compound interest for 4 years.................................. $18.647 
The method of finding compound interest is usually much short

ened by the following table, which show!!! the amount of $1 or £1. 
for any number of years not exceedinO' 50 at 3 3-!- 4 5 6 and 7 

~ , , .... '" 
per cent. The amount of $1 or £1 thus obtained, being multiplied 
by the given principal, will give the required amount, from which, if 
the principa~ be taken, the remainder will be the compound interest: 
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TABLE, 
SHOWING TIlE AKOUlfT OF ONE DOu.AR AT COMPOUND INTI!:RE3T FOR A..W NUHDER 011' YKAB8 

NOT BXOEEJ'lL. ... G FIFTY. 

No. 3 per cent. 3~ per cent. 4 percent. S percent. 6 percent. 7 per cent." 

T 1.0aO 000 1.0a5 000 1.040 000 1.050 000 1.000 000 1.070 000 
2 l.OliO 900 1.071 225 1.081 600 1.102 500 1.123 600 1.144 900 
3 1.092 727 1.108 718 1.124 864 1.157 625 1.191 016 1.225 043 
4 1.125 509 1.147 523 1.169 859 1.215 506 1.262 477 1.310 796 
5 1.159 274 1.187 686 1.216 653 1.276 282 1.338 226 1.402 552 
6 1.194 052 1.229 255 1.265 319 1.340 096 1.418 519 1.500 730 
7 1.22!1 874 1.272 279 1.315 932 1.407 100 1.503 630 1.605 781 
8 1.266 770 1.316 809 1.368 569 1.477 455 1.593 848 1.718 186 
9 1.304 773 1.362 897 1.423 312 1.551 328 1.689 479 1.838 459 

10 1,;:43 916 1.410 599 1.480 244 1.628 895 . 1.790 848 1.967 151 
11 1.:-184 234 1.459 970 1.539 454 1.710 339 1.898 299 2.104 852 
12 1.425 761 1.511 069 1.601 032 1.795 856 2.012 196 2.252 192 
13 1.468 534 1563 956 1.665 074 1.885 619 2.132 928 2.409 845 
14 1.512 590 1.618 694 1.731 676 1.979 932 2.260 904 2.578 534 
15 1.557 967 1.675 349 1.800,944 2.078 928 2.396 558 2.759 032 
16 1.604 706 1.733 986 1.872 981 2.182 875 2.540 352 2.952 164 
17 1.652 848 1.794 675 1.947 901 2.292 018 2.692 773 3.158 815 
18 1.702 433 1.857 489 2.025 817 2.406 619 2.8.34 339 3.379 932 
HI 1.753 506 1.922 501 2.106 849 2.526 950 3.025 600 3.616 526 
20 1.806 111 1.989 789 2.191 123 2.653 298 3.207 135 3.869 684 
21 1.860 295 2.059 431 2.278 768 2.785 963 3.399 564 4.140 562 
22 1.916 103 2.131 512 2.369 919 2.925 261 3.603 537 4.430 402 
23 1.973 587 2.206 114 2.464 716 3.071 524 3.819 750 4.740530 
24 2.032 794 2.283 328 2.563 304 3.225 100 4.048 935 5.072 367 
25 2.093 778 2.363 245 2.665 836 3.386 355 4.291 871 5.427 433 
26 2.156 591 2.445 959 2.772 470 3.555 673 4.549 383 5.807 353 
27 2.221 289 2.531 567 2.883 369 3.733 456 4.822 346 6.213 868 
28 2.287 928 2.620 177 2.998 703 3.920 129 5.111 687 6.648 838 
29 2.356 566 2.711 878 3.118 651 4.116 136 5.418 388 7.114 257 
30 2.427 262 2.806 794 3.243 398 4.321 942 5.743 491 7.612 255 
31 2.500 080 2.905 031 3.373 133 4.538 039 6.088 101 8.145 113 
32 2.575 083 3.006 708 3.508 059 4.764 941 6.453 387 8.715 271 
33 2.652 335 3.111 942 3.648 381 5.003 189 6.840 590 9.325' 340 
34 2.731 905 3.220 860 3.794 316 5.253 348 7.251 025 9.978 114 
35 2.813 862 3.333 590 3.946 089 5.516 015 7.686 087 10.676 581 
36 2.890 278 3.450 266 4.103 933 5.791 816 8.147 252 11.423 942 
37 2.985 227 3.571 025 4.268 090 6.081 407 8.636 087 12.223 618 
38 3.074 783 3.696 011 4.438 813 6.385 477 9.154 252 13.079 271 
39 3.167 027 3.825 372 4.616 366 6.704 751 9.703 507 13.994 820 
40 3.262 038 3.959 260 4.801 021 7.039 989 10.285 718 14.974 458 
41 3.359 899 4.097 834 4.993 061 7.391 988 10.902 861 16.022 670 
42 3.460 696 4.241 258 5.192 784 7.761 588 11.557 033 17.144 257 
43 3.564 517 4.389 702 5.400 495 8.149 667 12.250 455 18.344 355 
44 3.671 452 4.543 342 5.616 515 8.557 150 12.985 482 19.628 460 
45 3.781 596 4.702 358 5.841 176 8.985 003 13.764 611 21.002.452 
46 3.895 044 4.866 941 6.074 823 9.434 258 14.590 487 22.472 623 
47 4.011 895 5.037 284 6.317 816 9.905 971 15.465 917 24.045 707 
48 4.132 252 5.213 589 6.570 528 10.4.01 270 16.393 872 25.728 907 
49 4.256 219 5.396 065 6.833 349 10.921 333 17.377 504 27.529 930 
50 4.383 906 5.584 927 7.106 683 11.467 400 18.420 154 29.457 025 

NOrB.-:-lfeach of the numbers in the table be diminished by 1, the remainder will deuotQ 
tho interosL ot $1. instead of its amount. 
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EXERCISES. 

2. What is the compound interest on $75, for 2 years, at 7 per 
cent. ? Ans. $10.87. 

3. What will $50 amount to in 3 years, at 6 per cent., compound 
interest? Ans. $59.55. 

4. What is the compound interest on $600, for 2 years, at 6 per 
cent., payable haif-yearly? Ans. $75.31. 

5. What will $320 amount to in 2! years, at 7 per cent., com-
pound interest? Ans. $379.19. 

6. What is the compound interest of $150, for 3 years, at 9 per 
ccnt .. / Ans. $44.25. 

7. What is thtl compound interest on $1,000, for 2 years, at 31 
per cent, payable quartcrly? Ans. $72.18. 

8. What will $460 amount to in 3 years, 4 months, 10 days, at 
l) per cent., compound interest? Ans. $559.74. 

a. What is the compound interest on $1860, for 8 years, at 7 per 
ccnt. ? Ans. $1335.83. 

10. What will bc thc compound interest on $75.20, for 20 years, 
at 3~ per ccnt. '1 Ans. $74.43. 

11. How much more will $500 amount to at compound than 
simple interest, for 20 years, 3 months, 151days, at 7 per cent. ? 

Ans. $764.14. 
12. What sum will $50, deposited in a savings bank, amount to 

:1t compound interest, for 21 years, at 3 per cent, payable half-yearly? 
Ans. $173.03. 

13. If a note of $60.60, dated Octobcr 25th, 1856, with the 
interest payablc yearly, at 6 per cent., be. paid October 25th, 1860; 
what will it amount to at compound interest? Ans. $76.51. 

14. What remains due on the following note, April 1st, 1863, at 
7 per cent. compound interest? 

$1,000. PERTH, C. W., January 1, 1858. 
For value received, I promise to pay A. B. Smith & Co., 01' 

order, one thousand dollars on demand, with interest at 7 per cent. 

J. D. FOSTER. 

On the back of this note were receipted the following payments: 

June 10, 1858, received ................. $70 
Sept. 25, 1859, " ..... ............ 80 
July 4, 1860, " .. .............. 100 
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" 
" 

~ov. 11, 1861, 
.Junc 5, 1862, ............... ,. 

30 
50 
Ans. $1022.34. 

DISCOUNT AND PRESENT WORTH. 

Discount being of the samc nature as interest, is, strictly speak
ing, the u:;:e of money before it is due. The term is applied, however, 
to a deduction of so much per cent. from the face of a bill, or the 
deducting of interest from a note before any interest has accrued. 
This i,; the practice followed in our Banks, and is therefore called 
Bank discount, in order to distinguish it from trl1c discount. 

The method of computing bank discount differs in no way from 
that of computing simple interest, but the method of finding trlle 

discount is quite different, c. g., a debt of $107, due one year hence, 
is considered to be worth $100 now, for the reason that $100 let out 
at interest now, at 7 per cent., would amount to $107 at the end of 
a year. 

In calculating interest, the sum on which interest is to be paid is 
known, but in computing discount we have to find what sum must 
be placed at interest so that that sum, together with its interest, will 
amount to the g-iven principal. The sum thus found is called the 
" Present 'Vorth." 

'Ye have already seen that $1.00 is the present worth of $1.07 
due one year hence, at 7 per cent., therefore, to get the present worth 
of any sum due one year hence, at 7 per cent., it is only necessary to 
find how many times $1.07 is contained in the given sum, and we 
have the present worth; hence 

To find the pi.·csent worth of any sum, and the discount for any 
time, at any rate per cent., we have the following 

RULE. 

Divide the given sum, by the amount of $1 for the given time and 
rllil', and tJw quotient will be the present worth. 

From the given sum subtract the present worth, and the remainder 
will be the discount. 

EXERCISE:':. 

1. What is the present worth of $224, due 
per cent. ? 

2 years hence, at 6 
Ans. $200. 
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2. What is the discount on $670, due 1 year and 8 months hence, 
at 7 per cent. ? Ans. $70. 

3. What is the discount on $501, due 1 year and 5 months hence, 
at 8 per cent. ? Ans. $5l. 

4. What is the present value of a debt of $678.75, due 3 years 
and 7 months hence, at 7 ~- per cent. ? Ans. $534.97!. 

5. What is the discount on $88.16, due 1 year, 8 months, and 
12 days hence, at 6 per cent. ? Ans. $8.16. 

6. If the discount on $1060, for 1 year, at 6 per cent., is $60 ; 
what is the discount on the same sum for one-half the time? 

Ans. $30.87. 
7. How much cash will discharge a debt of $145.50, due 2 years, 

6 months and 12 days hence, at 6 per cent. ? Ans. $126.30. 
8. If I am offered a certain quantity of goods for $2500 cash, or 

for $2821.50, on 9 months credit; which is the best offer, and by 
how much? Ans. Cash by $200. 

9. What is the difference between the interest and discount of 
$46.16, due at the end of 2 years, 6 months, and 24 days, at 6 per 
cent. ? Ans. 95 cents. 

10. A merchant sold goods to the amount of $1500, one-half to 
be paid in 6 months, and the balance in 9 months i how much cash 
ought he to receive for them after deducting 11 per cent. a month? 

Ans. $1331.25. 
11. Suppose a merchant contracts a debt of $24000, to be paid 

in four instalments, as follows: one-fifth in -1 months; one-fourth in 
9 months i one-si~th in 1 year and 2 months, and the rest in 1 year 
and 7 months i how much cash must he give at once to discharge the 
debt, money being worth 6 per cent.? - Ans. 22587.65. 

12. Bought goods to the amount of $840, on 9 months credit i 
how much money would discharge the debt at the t.ime of purchasing 
the goods, interest being 8 per cent. ? Ans. $792.45. 

13. A bookseller marks two prices in a book, one for ready 
money, and the other for one year's credit, allowing discount at 5 per 
cent. If the credit priee be marked $9.80; what ought to be the 
price marked for cash? Ans. $9.33. 

14. A man having a horse for sale, offered it for $225, cash; or, 
$230 at 9 months credit; the buyer chose the latter; 'did the seller 
lose or make by his bargain, and how much, supposing money to be 
worth 7 per cent. ? Ans. He lost $6.47. 

15. A. B. Smith owes John l\Ianning as follows :-$365.87, to 
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be paid December 19th, 1863; $161.15, to be paid July 16th, 1864; 
S112.50, to be paid June 23rd, 1862; $96.81, to be paid April 19th, 
1866, allowing discount at 6 per cent.; how much cash should 
~Ianning receive as an equivalent, January 1st, 1862 ? 

Ans. $653.40. 
16. I buy a bill of goods amounting to $2500 on 6 mouths' 

credit, and can get 5 per cent. off by paying cash; how much would 
I gain by paying the bill now, provided I have to borrow the money, 
and pay 6 per cent. a year for it? Ans. $53.75. 

BANKING. 

Money has a tendency to concentrate. We thus heal' of the 
money ccntres of a country, which are the cities where the largest 
amount of available capital has accumulated. The money which 
represents this capital is to be found in largest quantities in the 
Banks of these places. There arc many reasons why this should be 
the case. In the first place, lct us consider these institutions as 

BANKS OF DEPOSIT. 

One strong inducement to place money in a bank is, that it is 
likely to be more safely kept for thc owner than in any private 
hands. Then the funds are more easily available by means of cheques 
upon the banker, than in the shape of coin. When cheques arc 
drawn payable to the order of a person: they serve, aftcr indorsement, 
as receipts. It would be a serious loss of time, as well as a fertile 
source or mistake, to be always counting out, in small currency, the 
large amounts that a business man receives and pays. In countries 
wherc silver and baser metals constitute the currency, payments and 
exchanges arc very much facilitated by the system of bank deposits 
and cheques. 

In keeping a deposit at a particular bank, it is clear that the 
depositer makes a eontinuulloan to the institution. For this, busi
ness men generally expect an equivalent in thc shape of temporary 
loans; or, " accommodation," as thcy call it. This is only given by 

BANKS OF DISCOUNT, 

Which are combined, in Canada, with banks of deposit., issue and 
exchange. These temporary loans arc usually ~ffectecl by mcans of 
endorsed notes or bills. which arc cashed by the banks, and the 
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interest upon them is paid in advance by being discounted, 01 

counted off thc face of the paper. A wholesale merchant when 
he makes a sale, very often takes a note at three or four months for 
part of his moncy. He is willing to pay a trifle to get this paper 
cashed, so he hands it to his banker, who places the amount to his 
credit., less the interest in advance for the time it has to run. 

BAN K S O}<' ISS U E . 

. All the Canadian banks, with the exception of Savings banks, 
belong to this class. They are at liberty to issue their notes payable 
in specie on dcmand, at the place where they bear date. The amount 
of notes in circulation at anyone timc must not exceed the aggregate 
amount of the paid-up capital stock of the bank, and the specie and 
government Rccurities on hand. ~\. bank cannot, any more than a 
private individual, make or issuc a note for any less sum than one 
dollar; and there is generally a restriction in the charter against 
issuing more than a certain proportion of notes of the lowcr denomi
nations. 

It will be evident that a bank can have a much larger circulation 
or capital in use, than the original capital as paid in by stockholders. 
Indeed, P31·t of the notes that they circulate represent government 
securities, which are paying them interest all the time. To those 
who do not understand this, it is a matter of surprise that banks can 
lend their money on notes that they discount at 7 per cent., and still 
pay working expenses, and declare dividends of 8 per cent. or more. 
The rcason is, that they can lend so much morc than they have to 
pay dividends upon. Besides the large circulation, the deposits of 
customers are a source of profit, for while interest is seldom paid 
upon deposits, the money is not allowed to remain idle by the banks, 
but a portion, at any rate, is loaned out and made productive. 

Another source of profit arises from our banks being 

BANKS OF EXCHANGE. 

In this capacity they arc the medium of making payments at 
distant places through drafts or bills of exchange, and without the 
actual transmission of money. Under the head of "Exchange," in 
another place, this branch of the working of banking institutions IS 

fully explained. 
PASS BOOKS. 

A book, called a pass book, is delivered by the bankers to the 
customer, in which the bankers are described as the debtors, and the 
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customer as the creditor, in the account. On the debtor side are 
entered all sums paid to, or received by the bankers on account of 
the customer, and on the credit side, all sums paid to him, or on his 
account. For the purpose of having the book made up by the 
bankers from their own books of account, the customer returns it to 
them from time to time; and the proper entries being made by them, 
they hand it again to the customer, who then examines it, and if 
there appears any error or omission, it is his business to send it back 
to be rectified; if he does not, his silence is regarded as an admission 
that the entries are correct. 

BANK CORRESPONDENTS. 

In the ordinary course of a banking business, it is often necessary 
to engage the services of other banking houses carrying on business 
at a distance, who are called correspondents. The principal legal 
point to be noticed in this connection is, that when a bank employs 
a correspondent, and a loss ensues from the conduct of such agent, 
the bank is directly responsible to the customer for the loss. This 
does not prevent the bank having recourse against thcir correspofro 
dent to make good the loss. 

BANK DISCOUNT. 

The Bank Discount of a note is the simple interest on the sum 
for which it is given from the tim.e it is discounted to the time it 
becomes due, including three days of grace. 

Suppose, for example, in getting a note of $200 discounted at a 
bank I am charged $12 for discount, which being deducted, I receive 
but $188, so that I pay interest on $12 which I did not receiYe. 
From this it is clear that I am paying a higher rate of interest in 
discounting a note at a bank, than I would pay were I to borrow 
money at the same rate. As bank discount is the same as interest, 
we derive the following 

RULE. 

Find the interest on the sum specified in the note at the given 
rate, and for the given time, including three days of grace, and this 
-will be the BANK DISCOUNT. 

Subtract the discount front the face of the note, and the remain
der will be the PROCEEDS OR PRESENT WORTH. 
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EXERCISES. 

1. What is the bank discount on a note, given for 60 days, for 
$350, at 6 per cent ? * Ans. $3.62. 

2. What is the bank discount on a note of $495, for 2 months, 
at 5 per cent. ? Ans. $4.33. 

3. What is the present value of a note of $7840 discounted at a 
bank, for 4 months and 15 days, at 6 per cent. ? Ans, $7659.68. 

4. How much money should be received on a note for $125, 
payable at the end of 1 year, 3 months, and 15 days, if discounted 
at a bank at 8 per cent. ? Ans. $112. 

5. A note, dated December 3rd, 1860, for $160.40, and having 
6 months to run, was discounted at a bank, April3rd, 1861, at 6 
per cent. ; how long had it to run, and what were the proceeds? 

Ans. 64 days; proceeds $158.71. 
6. On the first day of January, 1866, I received a note for $240, 

at 60 days, and on the 12th of the same month had it discounted at 
a bank at 7 per cent; how much did I realize upon it. 

Ans. $237.61. 
7. A merchant sold 240 bales of cotton, each weighing 280 

pounds, for 12~ cents per pound, which cost him, the same day, 10 
cents per pound; he received in payment a good note, for 4 months' 
time, which he discounted immediately at a bank at 7 per cent.; 
what will be his profits? Ans. $1479.10. 

It is sometimes necessary to know the amount for which a note 
must be given, in order that it shall produce a given sum when dis
counted at a baqk. 

EXAllIPLE. 

1. Suppose we require to obtain $236.22 from a bank, and that 
we are to give our note, due in two months; for what amount must 
we draw the note, supposing that money is worth 9 per cent. ? 

SOLUTION. 

From the nature of this example, we can readily perceive that 
such a sum must be put on the face of the note, that when dis-

* Throughout all the exercises, unless otherwise specified, the year is to 
be considered as consisting of 365 days. Since it is customary in business 
when a fmction of a cent occurs in any result to reject it, if less than half a 
cent; and if not less, to call it a cent, we have adopted this principle through
out the book. 
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counted the proceeds will be exactly $236.22. If we were to take a 
one dollar note and discount it at a bank for the given time, and at 
the given rate, the proceeds would be .98425. Hence, for every dol
lar we put upon the face of the note we receive .98425, and to receive 
$236.22 we would have to put as many dollars on the face of the 
note as are represented by the number of times that .98425 is con
tained in $236.22, which is 240. Therefore, we must put $240 on 
the face of a note due at the end of two months to produce $236.22 
when discounted at a bank at 9 per cent. From this we deduce the 
following 

RULE. 

Deduct the bank discount on $1, for the given time and rate, 
from $1, and divide the desired amount by the remainder. The 
quotient will be the face of the note required. 

2. For what sum must a note be given, having 4 months to run, 
that shall produce $1950, if discounted at a bank at 7 per cent. ? 

Ans. 81997.78. 
3. What must be the face of a note, so that when discounted for 

5 months and 21 days, at 7 per cent., it will produce $57.97, cash? 
Ans. $60. 

4. Suppose your note for 6 months is discounted at a bank at 6 
per cent., and $484.75 placed to your credit, what must hu.Ye been 
the face of the note? Ans. $500. 

5. A merchant bought a quantity of goods for $600. For what 
sum must he write his note, to be discounted at a bank for 6 months, 
'1t G per cent. ? Ans. $618.88. 

G. A farmer bought a farm for $5000 cash, and having only one
half of the sum on hand, he wishes to obtain the balance from the 
bank. For what sum must he give his note, to be discounted for 9 
months, at G per cent. ? Ans. $2619.17. 

7. If a merchant wishes to obtain $550 of a bank, for what sum 
must he give his note, payable in 60 day!', allowing it to be dis
counted at 1 per cent. per month? Ans. $555.75. 

From the many dealings business men have, in regard to dis
count and interest, it is frequently required to know what rate of 
interest corresponds to a given rate of bank discount. 

EXAMPLE. 

1. What rate of interest is paid when a note, payable in 362 
days, iR discounted at 10 per cent. ? 12 
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SOLUTION. 

If we discount $1 for the given time, and at the given rate, the 
proceeds will be .90, or 90 cents. Hence, tlw discount being 10 
cents, we are paying 10 cents for the use of 90 cents. Now, if we 
pay 10 cents for the use of 90, for the use of 1 cent we must pay 
.10 of 10 cents, or ~ of a cent, and for $1, or 100 cents, we must pay 
100 times ~ of il. cent, or lSQ=.l1~, and for $100, $11!, or 11 ~ per 
cent. Therefore, to find the rate of interest corresponding to a 
given rate of bank discount, we deduce the following 

RULE. 

Divide the given rate per cent., expressed decimally, or the rate 
per unit, by the number denoting the proceeds of $1 for the given time 
and mte. The quotient will be the rate of interest required. 

EXERCISES. 

2. What rate of interest is paid when a note, payable in 60 days, 
is discounted at 7 per cent. ? Ans. 7-[:/7. 

~~. What rate of interest is paid when a note, payable in 3 
months, is discounted at 6 per cent. ? Ans. 6-l~8t~· 

'l. A note, payable in 6 months, is discounted at 1 per cent. a 
month j what rate of interest is paid? Ans. 12H~. 

5. What rate of interest is paid, when a note of $200, payable in 
70 days, is discounted at t per cent. a month? Ans. 9lo\' 

6. When a note of $45, payable in 65 days, is discounted at 7 
per cent., to what rate of interest does the bank discount correspond? 

Ans. 7 !j8
0

3u3J . 

7. A bank, by discounting a note at 6 per cent., receives for its 
money a discount equivalent to 6~ per cent. interest j how long must 
the note have been discounted before it was due? 

Ans. 1 yr., 3 mos.! 12d. 

COMMISSION. 

COl\IlIIISSION is the term applied to money paid to an agent to 
remunerate him for his trouble in buying, selling, valuing, or for 
forwardin~ merchandise or other property. 

The goods sent to a commission merchant or agent, to be sold on 
account and risk of another, are termed a consignment. 
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The person to whom these goods are consigned is called the con
signee or correspondent. 

The term shipment is sometimes used instead of consignment. 

EXAMPLE. 

A commission merchant sells for me goods worth ~1200, and 
charges 4 per cent.; what have I to pay him? 

SOLUTION. 

4 per cent. of $1200 is equal to $1~UOX.04=$48. Hence I 
would have to pay $48, and from this we deduce the following 

RULE. 

Find the percentage on the given sum a~ the given '/'ate, 10hiclt 
will be the commission. 

EXERCISES. 

1. Consigned to A. K Boomer, Esq., Toronto, by the Montreal 
foundry, agricultural implements which arc sold for $1875.75 ; what 
is the agent's commission at 2~ per cent. ? Ans, $"1G.89. 

2. Bought in Montreal 1~ chests of tea, containing on an 
average G4 Ibs. each, the price was $1.12~ per lb., and my employer 
allowed me It per cent. ; how much did 1 make '? Ans. $15.1~. 

3. My London correspondent haH bought for me 2768 Ibs. ot 
bacon, at 1~~ cts. a pound; what is his commission at 3i per cent. 't 

Aus. Sll.~5. 
4. Bought a carriage and pair of horses for W. K, Esq., Lachine 

Rapids; paid for the horses $240, and charged .1~ per cent., and 
paid for the carriage $160, and charged 1~ per cent.; how much dill 
I earn? Ans. $13.~O. 

5. A commission agent in a Southern State bought cotton worth 
$2284 for an English manufacturer, and charged 5~ per cent.; what 
is his commission? Ans. Sl~5.62. 

6. On another occasion the manufacturer gave the commission 
merchant $165.78, for purchasing for him cotton worth $3684 ; what 
was the rate per cent. ? Ans. 4&. 

7. An English commission merchant buys for a Quebec house, 
£576 lOs. Od. worth of provisions, and charges 4l per cent. j what is 
his commission? Ans. £25 18s. 10*d. 

8. A 'I'oronto provision merchant instructs a Belfast (Ireland) 
commission merchant to purchase for him £534 4s. Od. worth of 

12 
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bacon and hams, and offers him 71- per cent.; what does the agent 
get? Ans. £38 14s. 7 d. 

9. A book agent in Port Hope, sells $487.50 worth of books for 
Day & Co., of Montreal, and receives $72.05 for his trouble; at 
what rate per cent. was he paid? Ans. 15 nearly. 

10. An agent sells 84 sewing machines at $25 each, and his 
commission amounts to $262.60; what is the rate? Ans. 12t. 

When a sum has to be sent to a commission agent, such that it 
will be equal both to the sum to be invested, and the agent's com
mission, it is plain, as already noted, that this i8 merely a case of 
percentage. It is the same as the first part of case IV., and we will 
have the corresponding 

RULE. 

Divide the given amount by 1, increased by the given rate p~ 
unit, and the quotient wil? be the sum to be invested ; subtract this 
from the given amount, and the remainder will be the cnmmislion. 

EXAMPLE. 

If I send $1890 to a commission merchant, and iUf~truct him to 
buy merchandise with what is left after his commission at 5 per cent. 
:s deducted; what will be the sum invested, aod the agent's com
mission? 

SOLUTION. 

It is plain that for every dollar of the proposed investment I 
must remit 105 cents, 100 towards the investment, and 5 towards 
the commission, and hence the number of dollars which can be in
vested from the sum remitted will be the same as the number of 
times that 1.05 is contained in 1890. Now, $1890+1.05 gives 
$1800, the sum to be invested, and this subtracted from $1890, 
leaves $90, the commission to which the agent is entitled. 

E?,ERCISES. 

1. Remitted to A. B., Montreal, $988 to purchase flour for me 
with the balance that remains after deducting his commission at 4 
per cent. i required the purchase money and peroentage ? 

Ans. $950 and $38. 
2. Reoeived a commission to buy wheat with $779, less by my 

commission at 2! per cent. ; required the price of the wheat and my 
commission. Ans. $760, and $19. 
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3. Remitt.ed to my correspondent to Ottawa $266.76, to pay for 
lumber which he purchased for me, and to pay his own commission 
it 4 per cent. ; what was the price of the lumber, and what the com
mission? Ans. $256.50, and $10.26. 

4. John Jones, Newmarket, commissions 'V. Orr, Port Hope, 
to procure for him a. (luantity of fine flour, and remits $917.61; how 
much flour can he have, after allowing 4i per cent., and what will 
the commission amount to? Ans. $876, and $41.G1. 

5. John Stalker, London, commissions J. Fleming, Toronto, to 
purchase for him as much butter as he can procure for the balance be
tween $779.52, and his own commission at 1Z per cent.; how many 
pounds butter did he get at 25 cents per lb.; what the whole price, 
and what was the commission? Ans. 3072 lbs., 8768, and $11.52. 

G. Dr. Gallipot is about to remove to England, and sends to a 
London cabinet maker $4005.45 towards getting his house furnished, 
he is charged 3k per cent. over and above the price of the furniture, 
for time and labour; what does the furniture cost? Ans. $3870. 

7. Graham Bros., of Londonderry, send to R White, Kingston, 
bacon and hams worth $1560, they charge ()~. per cent. commission, 
and the charge for lading is $75.15; how much does R. White owe 
them? Ans. $1720.95. 

8. P. Robson, commission merchant, Montreal, buys for T. 
Black & Co., London, C. W., groceries, the price of which, together 
with their commission at 4 per cent., comes to $475.02; what was 
the price of the goods, and what was thc amount of the commission·t 

Ans. $456.75, and $18.27. 

BROKERAGE. 

BROKERAGE is a percentage paid to an agent for negociating 
hills, collecting accounts, exchanging money, buying and selling 
shares and stocks, and all similar transactions. Such an agent is 
called a. Broker. A smaller percentage is usually allowed to a broker 
than to a commission merchant, because the work he has to do 
requires less time and labour. Like commission, brokerage is merely 
a particular case of percentage, and hence the 

RULE. 

'Po find t/tr brolcerage ou any sum, find the percenUlge on. the 
given sum at the given rate, which 1JJill be the brokerage. 
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EXERCISES. 

1. A broker in Hamilton has bought for me $1275 worth of R. 
R. stock; what will be the brokerage at 2t per cent.? Ans. $27.09. 

2. I pay a. ~ollector of accounts 2 per cent. for cellecting $118.50 j 
how much does it cost me? Ans. $2.37. 

3. I pay a broker Ii per cent. for selling $2716.75 government 
stock; how much do I give him? Ans. $50.94 nearly. 

4. Advised R. P., broker, to collect two bills amounting to $897, 
he has collected ~ of it, and I have given him 1~ per cent. on the 
amount collected; how much have I paid him? Ans. $8.97. 

5. A. B. sent me $756 to purchase flour for him. I have 
charged 2! per cent. commission on the whole sum, and purchased 
flour with the remainder; what is my commission, and how much do 
I vest in flour for A. B. Ans. $738.99, and $17.01. 

6. The school taxes on all the sections of a county amount to 
$1180, and collectors get 2§- per cent.; how much remains available 
for school purposes? Ans. $1149.03. 

7. Remitted to a broker in London, $798 to buy G. W. R. 
shares, deducting his charge for brokerage at i per cent.; how much 
did he invest for me ? Ans. $791.02. 

8. I am charged 1 per cent by a broker in Chatham, for negoci-
ating a draft for $750; what are the proceeds coming to me? 

Ans. $748.12!. 
9. Bought G. W. R. shares to the amount of $578, and paid my 

broker 21 per cent. j how much did I give him? Ans. $13.01. 
10. Gave D. F. 3!- per cent. for collecting accounts for me to the 

amount of $G39 j how much did I give him? Ans. $21.30. 

'To find the sum that can be invested when the given amount 
includes both the brokerage and the investment. 

For example, if 1 wish a broker to invest for me $700, and his 
charge is 2 per cent., I must obviously remit to him $714, as 
$14 is 2 per cent. on $700; conversely if I send him $714, and 
instruct him to invest for me that sum, minus his own percent.age, 
he will have to calculate how much he will have remaining to invest 
after deducting his own charge. Now, since his percentage is $2 on 
every $100, he should get from me $102 for every $100 he is to in 
vest, and therefore the sum he can invest will be the 102nd part of 
what I remit, 1'. c., $714-;-.1.02=$700. Hence the 
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RULE . 

.Divide the given amount by one, increased by the given rate per 

unit of brokerage, and the quotient will he the sum. to be invested " 
subtract this from the 9iven amount, and the remainder will be the 
brokerage. 

EXEROISES. 

1. A broker receives $574, with instructions to invest what re
mains after deducting brokerage at 2! per cent., in R. R. shares; 
how much has he to invest? Ans. $560. 

2. The assessment on a certain district, together with the per
centage for collection at 2! per cent., is $1717.80; what is the 
amount of the assessment, and what the expense of collection? 

Ans. $1680, and $37.80. 

3. A tax amounting to $3276.52, including collector's fees at 4 
per cent., is levied on a certain town; what is the amount of the tax, 
and how much is the collector entitled to ? 

Ans. $3150.50, and $126.02. 

4. A gentleman once invested in U. S. government bonds, a 
certain sum which, with the broker's fee at 1i per cent., amounted to 
$18,315; what was the amount of the investment? Ans. $18,000. 

5. A Montreal broker negociates a draft for $1218 for a Hamil
ton merchant, at 1! per cent. ; what are the proceeds? 

Am:. $1199.73. 

6. A broker, after deducting his charge at 1:!- per cent., invests 
the balance of $2450.25 for his employer in bank stock; how much 
does he invest? Ans. $2420. 

7. ~Iy broker invests for me in oil well shares, at $83 each, what 
remains after deducting his fee at i per cent. from $8341.50; how 
much does he invest. and how many shares does he purchase? 

Ans. $8300, and 100 shares. 

8. A broker's charge is $285, at 1~ per cent., on a certain sum 
invested; what is the sum ?-(See Percentage, Case II.) 

Ans. $19000. 
9. A broker sells stocks for me, and the sum which is realized, 

together with the brokerage at 4 per cent., amounts to, $910; what 
is the sum procured, and what the brokerage? Ans. $875 and $35. 
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. 'IIXED EXERCISES ON COllIl\IISSION AND BROKERAGE. 

1. My Liverpool correspondent charges me Ii per cent. commlS
;;ion on goods which he has purchased for me worth $32,000, and g 
per cent. for harbour dues paid by him; how much have I to remit 
to him '1 Ans. $3~,600. 

3 . .A broker in Montreal has negotiated bills for me to the 
amount of $1287.50, and charges It per cent.; how much do lowe 
him? Ans. $20.92. 

3. A collector receives $20 for collecting $900; at what per 
cent. h; he paid? Ans. 2~. 

4. One afternoon, the train being late, and the banks closed 
before I reached Toronto, I wanted gold for Canadian bills to the 
amount of $256; I applied to a broker, who charged me t per cent.; 
how much did the lateness of the cars cost me ? Ans. 64 cents. 

5. A broker invests for me $1750, and I pay him for his trouble 
$43.75, at what rate per cent. do I pay him? Ans. 2~. 

6. An Auctioneer valued the furniture of a deceased gentleman, 
and charging 4 per cent., he was paid $53.86 ; what was the value of 
the furniture? Ans. 81346.50. 

7. Attorney Screw was instructed to pay the widow Flaunt 
$1500 yearly, he was to have $48.75 for himself; what was the 
rate per cent. of his remuneration? Ans. 3t. 

8. .\. certain district pays $800 school taxes, the collector gets 
$38 for collecting j what percentage does he get? Ans. 4i. 

9. Sold by my broker at Portland, my shares in the G. T. R. 
for $1780; what brokerage must I pay at IJ per cent. ? 

Ans. $31.15. 
10. An accountant is entrusted to make schedules of the debts 

and assets of a bankrupt; he charges only 2! per cent. on the debts, on 
the principle that he will have little trouble in getting the accounts 
due by the bankrupt ~ent in j but as he knows very well that he will 
have trouble in getting correct statements sent in of accounts due to 
the bankrupt, he stipulates for 5~ per cent. on these j how much does 
he get altogether, the debts being $2786, and the assets $618? 

Ans. $103.64. 
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INSURANCE. 

INSURANCE is an engagement by wbich one party is bound, in 
consideration of receiving a certain sum, to indemnify another for 
something in case it should in any way be lost. The party under
taking the risk is seldom, if ever, an individual, but a joint stock 
company, represented by an agent or agents, and doing business 
under the title of an "Insurance Company," or "Assurance Com
pany," such as the "Royal Insurance Company," the "Mutual 
Insurance Company." 

Some companies are formed on the principle that each individual 
shareholder is insured, and shares in the profits, and bears his portion 
of the losses. Such a company is usually called a Nutual Insurance 
Company. 

The sum paid to the party taking the risk is called the Premium 
of Insurance, or simply the Premium. 

The document binding the parties to the contract, is called the 
Policy of Insurance, or simply the Policy. 

The party that undertakes to indemnify i~ called the Insw'er, or 
underwriter after he has written his namc at the foot of the policy. 

The person or party guaranteed is called the Insllred. 
As there are many different kinds of things that may be at stake 

or risked, so there are different kinds of insurance which may be 
classified under three heads. 

Fire Insurance, including all cases on land where property is ex
posed to the risk of being destroyed by fire, such as dwelling houses, 
"tores and factories. 

Jlfarine nlsurallcc.-This includes all insurances on ships and 
cargoes. Such an insurance may be made on the ship alone, and in 
that case it is sometimes called hull insurance, and sometimes bot
tomry, the ship's bottom representing the whole ship, just as we say 
fifty sail for fifty shipR. The insurance may be made on the cargo 
alone, and is then usually called Cargo Insurance. It may be made 
on both ship and cargo, in which casc the general term Marine In
S1trance will be applicable. This kind, as the name implies, insures 
against all accidents by sea. 

Life Insurance-This is an agreement between two parties, that 
in case the one insured should die within a certain stated time, the 
other shall, ill consideration of having received a stipulated sum 
annually, pay to the lawful heir of the de(leased, or some one men-
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tioned in his will, or some other party entitled thereto, the amount 

recorded in the policy. 
For instance, a man may, on the occasion of his marriage, insure 

his life for a certain sum, so that should he die within a certain time, 
his widow or children shall be paid that sum by the other party. 
Again, a father may insure the life of his child, so that in case of the 
child's death within a specified time, he shall be paid the sum agreed 
upon, or that the child, if it lives to a certain age, shall be entitled 
to that sum. One person may insure the life of another. Supposing 
that A owes B a certain sum, there is the risk that A may die before 
he is able to pay B; another party engages, for a certain yearly sum, 
to pay B in case A should fail to do so during his life time. 

In some instances, insuranccs are effected to gain a support in 
case of sickness. Such a contract is called a Health Insurance. In
surances are now also effected for compensation in case of railway 
accidents. These wc may call Railway Accident Insurances . 

.:\. policy is often transferred from one party to another, especi
ally as collateral security for debt or some analogous obligation. If 
the payments agrecd upon arc not regularly kept up, the policy 
lapses, that ie;, becomes null and void, so that the holder of it forfeits 
not only his claim to the sum insured, but also the instalments pre
viously paid. In many companies a pcrson can insure in Buch a 
way as to be entitled to have a share of the profits. 

The date at whieh the system of insuranee began cannot be 
clearly ascertained; but, whatever its date, its origin seems to have 
been protection against the perils of the sea. ·We know that it was 
practised, in a ccrtain way, by the ancient Greeks and Romans. If 
a Roman merchant sent a cargo to a distant port, he made a contract 
with some one cngaged in such business, that he would advance 
a certain SUUl, to be repaid with interest, if the vessel reached her 
destination in safety, but should the vessel or cargo, or both be lost, 
the lender was to bear the loss. This was termed respondentia, (a 
respondence) a term corresponding pretty nearly to the English 
word repayment. It was lawful to charge interest in such cases, 
above the legal interest in ordinary cases; on account of the great
ness of the risk. The lender of the mouey usually sent an agent of 
his own Oll board the vessel to look after the cargo, and receive the 
repayment on the safe delivery of the goods. This agent eorres· 
ponded pretty nearly to our more modern Sltpercargo. As the art 
of navigation advanced, and the securities afforded by law became 
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more stringent, and also facilities of communication increased, this 
system gradually gave way, and ha~ eventually been supplanted by 
communications by post, and telegraphic messages to agents at the 
ports of destination. 

With regard to the equitableness of insurances, and their utility 
in promoting commercial exterprise, we may remark that they make 
the interest of every merchant, the interest of every other. To show 
this, we may compare aninsurallce office to a club. Suppose the 
merchants of Canada to form a club, and establish a fund, out of 
which every member, if a los(;r, was to be indemnified, it is plain 
that no loss would fall on the individual, except his share as a mem
ber of the dub. Even so the insurance system causes that each 
speculator, by insuring his own stake, contributes so much to the 
funds of a company, which is bound to indemnify each loser. On 
the other hand, the insurer or insuring company, gains in this way, 
that the profits accruing from cases where no loss is sustained, far 
exceed the cascs where loss is :,;ustained, and the trifling expense of 
insuring i:; of no moment to the insured, in comparison with the 
damage of :t disastrous voyage, or consuming conflagration. By the 
insurance system, loss is virtually distributed over a large commu
nity, and therefore falls heavily on no individual, from which we 
draw our conclusion, that it is equivalent to a mutual mercantile 
indonniJil'l"Ltion elub. 

We must now show the rules of the club, and principles on which 
its calculations are made. 

The principal thing to be taken into account, in all insurances, is 
the amount of risk. For example, a store, where nothing but iron 
is kept, would be considered safe j a factory, where fire is used, 
would be accounted lw,:(lrdolls, and one where inflammable sub
stances are used would be designated extra Iw;:urdous, and the rates 
would be hig;her in proportion to the increased risks. As, however, 
the degrees of risk are so very varied, only a rough scale can be 
made, and hence the estimate is nothing more than a calculation of 
probabilitic.,. In life insurances, the rates are regulated chiefly by 
the age, and bcneral health of the individual, and also by the gen
eral health fit' the family relations. Connected with this is thc cal
culation of the average length of human life. 

Almost all the calculations in insurance come under two heads. 
FIRST, to find the premium of insurance on a given amount, and at 
a given rate; and, ioiECONDLY, to find how much must be insured at a 
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given rate, so that in case of loss, both the principal and premium 
may be recovered. 

As the premium is reckoned as so much by the hundred, insur
ance is merely a particular case of percentage. Hence to find the 
premium of insurance on any given amount, at a given rate per cent., 
Wc deduce the following 

RU LE. 

ll[tt,ltiply the given amount by the rate per unit." 

EXAlIIPLES. 

1. To find the cost of insuring a block of buildings valued at 

$2688, at 6 per cent.? Here we have .06 for the rate per unit, and 
$2688X.06=$161.28, the antlwer. 

2. What will be the cost of insuring a cargo worth $3679, at 3 
per cent.? The rate per unit is .03, and $3679X .03=$110.37, 
the answer. 

3. A gentleman employed a broker to insure his residence and 
outhouses, valued at $2760, the rate being 8 per cent., and the bro
ker's charge I! per cent,; how much had he to pay? The cost of 
insurance is $2760 X .08=$220.80, and the brokerage $41.40, which 
adned to $220.80, will give $262.20, the answer. 

EXERCISE::;. 

What will be the premium of insurance on goods worth $1280, 
at 5! per cent. ? Ans. $70.40. 

2. A ship and cargo, valued at $85,000, is insured at 21- per 
cent.; what is the premium? Ans. $1912.50. 

3. A ship worth $35,000, is insured at 11- per cent., and her 
cargo, worth $55,000, at 21 per cent.; what is the whole cost? 

Ans. $1900.00. 
4. What will be the cost of insuring a building valued at $58,000, 

at 2:! per ccnt. ? Ans. $1450.00. 

* It is plain that the rate can be found, if the amount and premium are 
given, and the amount can be found if the rate and premium are given. In 
the case of insuring property, a professional surveyor is often employed to 
value it, and likewise in the case of life insurance, a medical certificate is 
required, and in each case the fee must be paid by the person insured. As 
J 00, the basis of percentage, is a constant quantity, when any two of tho 
other quantities are given, the third can be found. 
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5. What must I pay to insure a houc;c valued at $898.50, at J 
per cent. ? .An~. $673.88. 

6 .. \ village store was valued at $1180; the proprietor insured 
it for six years; the rate for the first year was 31- per eenL, with 
a reduction of t each succeeding year; the stock maintained an aver
age value of $1568, and was insured each of the six yearl:i, at 2t per 
cent. ; how much did thc proprietor pay for insurance during the :-ix: 
years'l ~\ns. $3!:l7.5;;. 

7 .. \ store and yard were valued at $1280, and insured at lk per 
cent.; the policy and surveyor's fee came to $2.25; what was the 
whole cost of insuring? Ans. $16.65. 

S. W. Smith, Port Hope, requests R. Tomlinson, Toronto, to 
insurc for him a building valued at $~7(j; R. Tomlinson effectl:i the 
insurance at 4J per cent., and charges J per cent commission; how 
much has W. Smith to remit to It. Tomlinson, the latter having paid 
the premium '! Ans. $46.36. 

~. The cost of insuring a factory, valued at $25,000, if! 8125; 
what is the rate pCI' cent. ? Ans. } 

10. A It per cent. insuring my dwelling house cost me $50; 
what is the value of the housc? Am;. $4000.00. 

To find how much must be insurcd for, so that in case of loss, 
both principal and premium may be recovered. 

Bere it is obvious that the sum insured for must exceed the 
value of the property in the ~ame ratio that 100 exc.eeds the rate. 

E XA)lI P L E. 

1'0 find what sum must be insured for on property worth $600, 
at 4 per cent., to secure both property and premium, we have as 
Sl(JO-4=S~6 : $100:: $600 : F. P.=01_0~1U!"=$625, the sum 
required. Taking the rate per unit we find .!V8o.:!.=loIiO=' . 96. 
This gives the 

RULE. 

Divide the 'Valuc of thc property by 1, diminished by the mte per 
unit, and the qlwtient will be the Slt1n required. 

EXAlIIPLE:';. 

1. A foundry is valued at $874: for what sum at ::; per cent. 
must it be insured to secure both the value of the property and the 
premium '1 One minus the rate or 1.00-.08=.92, and $874+.!J2 
=$950, the answer. 
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The premises of a gunsmith, who sells gunpowder, are valued at 
$2618.85: for how much, at 15 per cent. must they be insured in 
order to recover the value of the property and also tha premium of 
insurance? Subtract .15, the rate per unit, from 1,.and the remain
der is .85 and $2618.85--;.-.85 gives $3081, the sum required. 

EXERCISES. 

1. A chemist's laboratory and appurtenances are valued at 
$26,250, for what 8um should he insure them at 61- per cent., to 
secure both property and premium? Ans. $28,000. 

2. A Liverpool merchant sent goods worth $1,186, by the 
steamer Hibernian to Quebec. He insured them from Liver
pool to Londonderry at Ii per cent., and from Londonderry to 
Quebec at 2} per cent., and in both cases so as to secure the pre
mium as well as the cargo, how much did the whole cost him? 

Ans. $·1:5.42. 

3. A person owned a Bour mill, valued at $1846.05, which he 
insured at Ii per cent. He also owned a Bax mill, valued at 
$846.30, which he insured at 2~ per cent., and in both cases at such 
a sum as to secure both property and premium. Which cost him 
most, and how much more? 

Ans. The Bour mill cost him $1.67. more than the other. 
4. Tidman & Co., l\Iontreal, ordGr a quantity of pork from T. 

S. Coates & Son, Belfast, which amounts to $2423.10. They insure 
it to Liverpool at -?r per cent., and from Liverpool to Portland at 
3 per cent., and in all cases so as to secure the price and t.he pre
mium both. How much does the whole insurance come to ? 

Ans. $87.12. 
5. In order to secure both the value of goods shipped and the 

premium, at Ii per cent., an insurance is effected on $1526.72. 
What is the value of the goods? Ans. $1500.00. 

6. The Mechanics' Institute is valued at $18,000: it is insured at 
11- per cent., so that in case of fire, the property and premium may 
both be recovered. For how much is it insured? 

7. How much must be insured on 
per cent., to secure both the value 
insurance? 

Ans. $18,227.85. 

a cargo worth $40,000, at 1 
of the cargo and the cost of 

Ans. $40,201.00. 
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8. The Rossin House, King-street, Toronto, is valued at, say, 
$150,000, and is insured at 11 per cent, 30 that in case of another 
conflagration, both the value of the property and the premium of 
insurance may be recovered. For how much must it be insured? 

Ans. $152,671.7G, nearly. 

9. A jail and court-house, adjoining chemical works, and there
fore deemed hazardous, will not be insured under 2& per cent. 
How much will secure both property and premium, the valuation 
being $17,550.00 ? Ans. $18,000.00. 

10. A cotton mill is insured for $12,000, at 4 per cent., to secure 
hoth premium and property. What is the value of the property? 

Ans. $12,500.00. 

11. What sum must be insured on a vessel and cargo valued at 
$40,000, at 5! per cent., in order to secure both the premium and 
property? Ans. $42,328.04. 

12. How much must be insured on property worth 870,000, at 
q per cent., to secure both premium and property, a commission of 
i per cent. having been charged? Ans. $73,848.17. 

LIFE INSURANCE. 

A LIFE INSURANCE may be effected either for a term of years or 
for the whole period of life. The former is called a Temporw'!J 
Insurance, and binds the insurer to pay the amount to the legal 
heir or legatee or creditor, if the insured should die within the 
specified time. The latter is called a Life Insumnc(', because it is 
demandable at death, no matter how long the insured may live. 

The rate per annum that the insured is to pay is reckoned from 
tables constructed on a calculation of the average duration of life 
beyond different ages. This calculation is made from statistical 
returns called BILLS OF .MORTALITY, and the result is called TilE 
EXPECTATION OF LIFE. 

The annual premium is fixed at such :\ rate as would, at the 
end of the expectation of life, amount to the sum insured. From 
tables of the expectation of life other tables arc constructed, show
ing the premium on $100 for one year, calculated on the supposi
tion that it is to be paid annually in advance. 
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LIFE INSURANCE TABLE. 

I I 
Age next Age next 

7 years. For Life. 1 year. 7 years. For Life. 1 year. 
Birthday. Birthday. 

- . - - - -

15 .83 .85 1.44 38 1.19 1.28 2.75 
16 .84 .86 1.47 39 1.22 1.31 2.85 
17 .85 .87 1.51 40 1.24 1.36 2.95 
18 .86 .88 1.54 41 1.27 1.41 3.07 
19 .87 .90 1.58 42 1.31 1.47 3.19 
20 .88 .91 1.62 43 1.35 

I 
1.54 3.32 

21 .89 .92 1.66 44 1.40 1.62 3.45 
22 .90 .93 1.70 45 1.47 1.71 3.60 
23 .91 .95 1.74 46 1.54 1.80 3.75 
24 .92 .96 1.79 47 1.62 1.90 3.92 
25 .93 .98 1.84 48 1.71 2.02 4.09 
26 .95 .99 1.89 49 1.81 2.14 4.27 
27 .96 1.01 1.94 50 1.91 2.28 4.46 
28 .98 1.03 2.00 51 2.03 2.42 4.67 
29 .99 1.05 2.06 5~ 2.15 2.59 4.89 
30 1.01 1.07 2.12 53 2.29 2.76 5.12 
31 1.03 1.09 2.18 54 2.44 2.95 5.36 
32 1.05 1.11 2.25 55 2.60 3.15 5.62 
33 1.07 1.14 2.32 56 2.78 3.38 5.89 
34 1.09 1.16 2.40 57 2.96 3.62 6.19 
35 1.11 1.19 2.48 58 3<171 3.87 6.50 
36 1.14 1.21 ~.56 59 3.39 4.17 6.83 
37 1.16 1.24: 2.65 60 3.64 4.50 7.18 

EXAMPLES. 

Supposing a young man, on coming of age, wishes to effect an 
insurance for $3000 for the 1vlwle period of his lifl'. To find the 
annual premium which he must pay, we look for 21 in the left hand 
column, and opposite that, in the column headed FOR LIFE, we find 
the number 1.66, which is the premium for one year on $100, and 
t"fifi=·0166 is the premium on $1 for 1 year, and hence $3000 X 
.0166=$49.80, i~ the whole annual premium. 

If the insurance is to last/or seven years only, we find under that 
heading .92, and =(020=.092, and $3/)00X.092=$27.60, the annual 
premium. 

If the insurance is to be for one year only, we find .89 under that 
head, and $3000X.089=$26.70, the premium. 
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From these explanations we can now derive a rule for finding the 
annual premium, when the age of the individual and the sum to hfl 
insured for are known. 

RU L E. 

Find tlte age in the lift 'Ulnd column of tlte table, and opposite 
this ht the vertical columll for tlte given period will befound tlte 
premiunt on $100 for aile year, (lild thi.~ dividl'Ll by 100 willgivl' 
the premium on $1 for one year, and the given sum multiplied by 
this will be the whole annual prernium. 

EXERCISES. 

1. What will be the annual premium for insuring a person's 
lifc, who is 18 years old, for $1000 for 7 years? Ans. $8.80. 

2. What amount of aunual premium must be paid by A. B. 
Smith, who wishes to insure his life for 7 years for $2000, his age 
being 25 years? Ans. $19.60. 

3. John Joncs, 35 years of age, wishes to effect an insurance for 
life for $1500. What amount of annual premium must he pay? 

Ans. $37.20. 
4. A gentleman in Toronto, 32 years of age, being about to start 

for Australia, and wishing to provide for his family in case of his 
death, obtains an insurance for seven years for $3000. What 
lmount of annual premium must he pay? Ans. $33.30. 

5. Amos Fairplay, 48 years of age, being bound on a dangerous 
voyage, and wishing to provide for the support of hi~ widowed 
mother, in case of accident to himself, insures his life for 1 year for 
$2500. What amount of premium must he pay? Ans. $42.7;-) 

6. A gentleman, 50 years of age, gets his life insured for $3000, 
by paying an annual premium of $4.46 on each $100 insured; if he 
should die at the age of 75 years, how much less will be the amount 
of insurance than the payments, allowing the latter to be without 
interest? Ans. S:H5 

7. A gentleman, 45 years of age, gets his life insured for $5000, 
for which he pays an annual premium of $180, and dies at the age 
of 50 years. Suppose we reckon simple interest at 7 per cent. on 
his payments, what is gained by the insurance? Ans. $3911. 
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PROFIT AND LOSS. 

IN the language of arithmetic, the expression Profit and Loss is 
usually applied to something gained or something lost in mercantile 
transactions, and the most important rule relating to it directs how 
to find at what increased rate above the cost price goods must be 
sold to produce a fair remuneration for time, labour and expendi
ture; or, in case of loss by unforeseen circumstanees, to estimate the 
amount of that loss as a guide in future transactions. 

There are other cases, however, which we shall consider in 
detail. 

CASE I. 

When the prime cost and selling price are known, to find the gain 
or loss. 

RULE. 

Find, by the rule of practice, tlte price at the difference betloeen 
the prime cost and selling price, which will be the gain or loss ac
cordtng as the selling price is greater or less than the prime cost; or, 

Find the price at each rate, and tal,e the difference. 

EXAMPLES. 

To find what is gained by selling 4 ewt. of sugar, which cost 12! 
cents per lb., at 15 cents per lb. 

Here the difference between the two prices is 2~- cents pel' lb., 
and 400 lbs., at 2! cents per lb., will give $10. Also, 400 lbs. at 
15 cents per Ib.=$60, and at 12! cents=$CJO, and $GO-8CJO=$10. 

Again, if120 lbs. of tobacco be bought at 92 cts. per lb., and, being 
damaged, is sold at 75 cents per lb., the loss will be a loss of 17 cents 
in the pound, and 120 Ibs., at 17 cents per lb., is $20.40; or, 120 
lbs., at 92 cents, will come to $110.40, and at 75 cents, to $90, and 
$110.40-$90=$20.40. 

EXEROISES. 

1. If 224 Ibs. of tea be bought at 60 cents per lb., and sold at 95 
cents per lb.; how much is gained? Ans. $78.40. 

2. A grocer bought 24 barrels of flour, at $5.80 per barrel, and 
sold 12 barrels of it at $6.10 per barrel, 9 barrels at $6.20 per bar
rel, and the rest at $G.25; how much did h~ gain? Ans. $8.55. 

3. If a person is obliged to sell 21G yards of flannel, which cost 
him $86.40, at 37:} cents per yru'd; how much does he lose? 

o Ans. $5.40. 

,. 
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4. If a dealer buys 78 bushels of potatoes, at 621 cents per 
bushel, and retails them at 87! cents per bushel; how much does he 
gain? Ans. $19.50. 

5. A wine merchant bought 374 gallons of wine, at $3.20 per 
gallon, and sold it at $3.35 per gallon; how much did he gain? 

Ans. $56.1 O. 

CASE II. 

To find at what price any article must be sold, to gain a certain 
rate per cent., the cost price, and the gain or loss per cent. being 
known. 

RULE. 

Multiply the cost price by 1 plus tILe gain, or 1 minus the loss. 

EXAMPLE. 

If a quantity of linen be bought for 75 cents a yard; at what 
price must it be sold to gain 16 per cent. ? 

Since 16 per cent. is 16 cents for every dollar, each dollar in the 
cost price would bring $1.16 in the selling price, so that we have 
$1.16x.75=.86, or 86 cents. 

EXERCISES. 

1. Railroad shares being purchased for $2500, and sold at a gain 
of 20 per cent.; for what amount were they sold? Ans. $3000. 

2. A property having been bought for $2000 was sold at a gain 
of 10 per cent. For what was it sold? Ans. $2200. 

3. A horse was bought for $50, but, proving lame, was sold at a 
loss of 15 'per cent. At what price was he sold? Ans. $42.50. 

4. Bought a horse for $897 and sold it at a loss of 11 per cent; 
for what sum was it sold? Ans. $798.33. 

5. A merchant buys dry goods for $1562, and sells them at a 
profit of 22 per cent. For what were they flold? Ans. $1905.64. 

CASE III. 

To find the cost. when the selling price and the gain per cent. are 
known. 

RULE. 

Divide tIle selling price by 1 plus tILe gain, or 1 minus the loss. 

To find what wal:! the first cost of a quantity of flour which 
produced 8 per cent. profit by being Bold for $127.44. 

13 
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Since the gain is 8 per cent. of the cost, it follows that each 
dollar laid out has brought in a return of $1.08, and therefore the 
cost must have been as many dollars as the number of times that 
1.08 is contained in 127.44, which is 118, and therefore the first 
cost lUust have been $118. 

EXERCISES. 

1. If flaxReed is sold at S 17.40 per bushel, and 13 per cent. 
lost, what was the first cost? . Ans. $20.00. 

2. A dealer bought 116 hogs for $580, and sold them at a gain of 
25 per cent.; at what price did he sell each on an average? Ans. $4. 

:t If 13 sheep be sold for $j2.GJ, and 25 per cent. gained on 
the first cost, how much was paid for each at first? Ans. $3.24. 

4. If IG~- per cent. be lost Oil the sale of linen at $1.25, what 
was the first cost? Ans. $1.50. 

5. If a quantity of glass be sold for $4, und 10 per cent. gained, 
for what sum was it bought? Ans. $3.64, ne3l'ly. 

CASE IV. 

To find the. gain or loss per cent. when the fit-st cost and selling 
price are known. 

RULE. 

Divide tlte gain or loss by tlte first cost. 

EXAl\IPLE. 

If a web of linen be bought for $20 and sold for $25~ what is 
the gain per cent? 

Here $5 are gained on $20, and $20 is A of $100, therefore $25 
will be gained on $100, i. e., 25 per cent. 

EXERCISES. 

1. If a quantity of goods be bought for $318.50, and sold for 
$299.39, how much per cent. is lost? Ans. 6 per cent. 

2. If two houses are bought, the one for $150 and the other for 
$250; and the first sold again for $100 aud the latter for $350, 
what per cent. is gained on the whole? Ans. 12i. 

A grocer buys butter at 24 cents per lb. and sells it at 30 cents 
per lb., what does he gain per cent? Aus. 25. 
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4. If a cattle dealer buys 20 cows, at an average price of ~;~IJ, 
and pay's 50 cents for the freight of each per railroad, what per 
cent. does he gain by selling them at $25.62t each? Ans. 25. 

5. A tobacconist bought a quantity of tobacco for $75, but a 
part of it being lost, he sold the remainder for $60: what per cent. 
did he lose? Ans. 20. 

CASE v. 

Given the gain or loss per . cent. resulting from the sale of goods 
at one price, to find the gain or loss per cent. by selling the same at 
another price. 

RU LE. 

Find by case III. the first cost, and then by case IV. the gain or 
lOBS per cent. on that cost at the second selling prict'. 

EXAlIIPLE. 

If a farmer sells his hogs at $5 each, and realizes 25 per cent. ; 
what per cent. would he realize by selling them at $7 each. 

We find by case III., that the cost was $4, and then by case IV. 
what the gain per cent. would be on the seeond supposition, that i:i 
$3+4=.75, or 75 per cent. 

EXERCISES. 

1. If a grocer sells rum at 90 cents per bottle, and gains 20 per 
cent. j what per cent. wO\lld he gain by selling it at $1.00 per bottle? 

Ans.33!. 
" 3. If a hatter sells hats at $1.25 each, and loses 25 per cent. j 

what per cent. would he lose by selling them at $1.60 each '1 

Ans.4. 
3. If a storekeeper sells cloth at $1.25, and loses 15 per cent. ; 

would he gain or lose, and how much, by selling at $1.65 ? 
Ans. He would gain 12 per cent. nearly. 

4. A milliner sold bonnets at $1.25, and thereby lost 25 per 
cent. ; would she have gained or lost by selling them at $1.40 ? 

Ans. She would have lost 16 per cent. 
5. A merchant sold a lot of' goods for $480, and lost 20 per cent. ; 

would he have gained or lost by selling them for $720, and how 
much? Ans. He would have gained 20 per cent. 

6. A quantity of grain was sold for $90, which was 10 per cent. 
less than thi cost j what would have been the gain per cent. if it had 
been sold for $150? Ans, 50. 
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7. A grocer Bold tea at 45 cents per pound, and thereby gained 
12! per cent.; what would he have gained per cent. if hE! had Bold 
the tea at 54 cents per pound? Ans. 35. 

8. A farmer sold corn at 65 cents per bUBhel, and gained 5 per 
cent.; what per cent. would he have gained if he had Bold the corn 
at 70 cents per bushel? Ans. 13t1!. 

l\IISCELLANEOUS EXERCISES. 

1. If I buy goods amounting to $465, and sell them at a gain of 
15 per cent. i what are my profits? 

2. Suppose I buy 400! barrels of flour, at $16.75 a barrel, and 
sell it at an advance of ~ per cent.; how much do I gain? 

Ans. $25.14. 
3. If I buy 220 bushels of wheat, at $1.15 per bushel, and wish 

to gain 15 per cent. in selling it; what must I ask a bushel? 
4. A grocer bought molasses for 24 cents a gallon, which he sold 

for 30 cents; what was his gain per cent. ? Ans. 25. 
5. A man bought a horse for $150, and a chaise for $250, and 

sold the chaise for $350, and the horse for 100; what was his gain 
per cent. ? Ans.12!. 

6. A gentleman sold a horse for $180, and thereby gained 20 
per cent.; how much did the horse cost him? Ans. $150. 

7. In one year the principal and interest of a certain note 
amounted to $810, at 8 per cent.; what was the face of the note? 

Ans. $750. 
8. A carpenter built a house for $990, which was 10 per cent. 

less than what it was worth; how much should he have received for 
it so as to have made 40 per cent. ? Ans. $1540. 

9. A broker bought stocks at $96 per share, and sold them at 
$102 per share; what was his gain per cent. ? Ans. 6t. 

10. A merchant sold sugar at 6-! cents a pound, which was 10 
per cent. less than it cost him i what was the cost price? 

Ans. 7~ cents per pound. 
11. A merchant sold broadcloth at $4.75 per yard, and gained 

12} per cent.; what would he have gained per cent. if he had sold 
it at $5.25 peL" yard? Ans. 24H. 

12. I sold a horse for $75, and by so doing, I lost 25 per cent.; 
whereas, I ought to have gained 30 per cent.; how much was he sold 
for under his real value? Ans. $6f). 
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13. A watch which cost me $30 I have sold for $35, on a credit 
of 8 months; what did I gain by my bargain, allowing money to be 
worth 6 per ccnt.? Ans. $3.65. 

14. Bought 8·1 yards of broadcloth, at $5.00 per yard; what 
must be my asking price in order to faU10 per cent., and still make 
10 per cent. on the cost? Ans. $6.11~. 

15. A farmer sold land at 5 cents per foot, and gained 25 per 
cent. more than it cost him; what would have been his gain or loss 
per cent. if he had sold it at 3i cents per foot? 

Ans. 12i per cent. loss. 
16. What must I ask per yard for cloth that cost $3.52, so that 

I may fall 8 per cent., and still make 15 per cent., allowing 12 per 
cent. of sales to be in bad debts? Ans. $5. 

17. A merchant sold two bales of cotton at $240 each; for one 
he received 60 per cent. more than its cost, and for the other 60 per 
cent. less than its cost. Did he gain or lose by the operation, and 
how much? Ans. loss $270. 

18. Bought 2688 yards of cloth at $2.1 G per yard, and sold 
one-fourth of it at $2.54 per yard; one-third of it at $2.75 per 
yard, and the remainder at $2,90 per yard. Find the whole gain, 
and the gain per cent. Ans. $1612.80 and 27lliT per cent. 

19. A flour merchant bought the following lots:-
118 barrels at ................................ $9.25 per barreL 
212 " ................................. 9.50 " 
315 " ................................ 9.12~ " 
400 " ................................ 10.00 " 

The expenses amounted to $29.50, besides insurance at :/0 per cent. 
At what price must he sell it per barrel to gain 15 per cent? 

Ans., $11.05. 
20. Bought 100 sheep at $5 each; having resold them at once 

and received a note at six months for the amount; having got the 
note discounted at thc Royal Canadian Bank, at six per cent., I 
found I had gained 20 per cent. by the transaction. What was the 
selling price of each sheep? ADS .. $6.19. 
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STORAGE. 

When a charge is made for the accommodation of having goods 
kept in store, it is called storage. 

Accounts of storage contain the entries showing when the goods 
were received and when delivered, with the number, the description 
of the articles, the sum charged on each for a certain time, and the 
total amount charged for storage, which is generally determined by 
an average reckoned for some specified time, usually one month (30 
days). 

EXAMPLES. 

1. What will be the cost of storing wheat at 3 cents per bushel 
per month, which was received and delivered as follows :-Received, 
August 3rd, 1865, 800 bushels; August 12th, 600 bushels. De
livered, August 9th, 250 bushels; September 12th, 350 bushels; 
September 15th, 400 bushels, and October 1st, the balance. 

SOLUTION. 

1865. Bush. Days. Bush. 

August 3. Receive~ ...... 800 X 
" 9. Delivered ...... 250 

6 = 4800 in store for one day. 

Balance. ...... 550 X 3 = 1650 in store for one day. 
" 12. Received...... 600 

Balance ....... 1150 X 31 =35650 in store for one day. 
Sept. 12. Delivered...... 350 

Balance ....... , 800 X 3 = 2400 in store for one day. 
" 15. Delivered ....... 400 

Balance .•...... 400 X 16 = 6400 in store for one day. 
Oct. 1. Delivered....... 400 

Total. ................................. 50900 in store for one day. 
50,900 bushels in store for one day would be the same as 

50900+i:W=1696! bushels in store for one nwnth of 30 days, and 
the storage of 1697 bushels for one month, at 3 cents per month, 
would equal 1697X.03=$50.91. 

It is customary, in business, when the number of articles upon 
which storage is to be charged, as found, contains a fraction less 
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than a half, to reject the fradtion; but if it is nwre than a half, to 
regard it as an entire article. 

From the solution of the foregoing example, we deduce the fol
lowing 

RULE. 

Multiply the number of bushels, barrels, or other articles, by the 
number of days they are in store, and divide the sum of the pro
ducts by 30, or the number of days in any term agreed upon. The 
quotient will give the number of bushels, barrels, or other artic~ on 
which storage is to be charged for that tam. 

2. What will be the cost of storing salt at 3 cents a barrel per 
month, which was put in store and taken out as follows: Put in, 
January 2, 1866,450 barrels; January 3, 75 barrels; January 18, 
300 barrels; January 27, 200 barrels; February 2, 75 barrels. 
Taken out, January 10, 60 barrels; January 30, 150 barrels; 
February 10, 190 barrels; February 20, 300 barrels; March 1, 
250 barrels; and on March 12, the balance, 150 barrels. 

Ans., $39.44. 

3. Received and delivered, on account of T. C. Musgrove, 
sundry bales of cotton, as follows: Received January 1, 1866,2310 
bales; January 16, 120 bales; Fcbruary], 300 bales. Delivered 
February 12, 1000 bales; March], 600 bales; April 3, 400 bales; 
April 10, 312 bales; May 10, 200 bales Required the number of 
bales remaining in store on June 1, and the cost of storage up to 
that date, at the rate of 5 cents a bale per month. 

Ans., 218 bales in store; $321.18 cost of storage. 

4. yv. T. Leeming & Co., Commission Merchant3, Montreal, in 
account with A. B. Smith & Co., Toronto, for storage of salt and 
gunpowder, which was rcceived and delivered as follows: 

Received January 18, 1866, 400 kegs of gunpowder and 50 
barrels of salt ; January 25, 250 barrels of salt; February 4, 150 
balTels of salt and 50 kegs of gunpowder; February 15, 100 kegs 
of gunpowder; March 5, 64 kegs of gunpowder; April 15, 50 kegs 
of gunpowder and 75 barrels of salt. Delivered, February 25, 15 
kegs of gunpowder, and 40 barrels of salt; lVlarch 10, 150 kegs of 
gunpowder and 285 barrels of salt; April 20, 200 kegs of gunpow
der; April 23, 150 barrels of salt and 200 kegs of gunpowder. 
Required. the number of barrels of salt and kegs of gunpoWd(lf in 



196 ARITHMETIC. 

store ~Iay 1, and the bill of storage up to that date. The rate of 
storagc for salt being 3 cents a barrel per month, and for gunpowder 
1'2 cents a keg per month. 
Ans. In store, 50 barrels of salt and 99 kegs of gunpowder;- bill 

of storage, $206.01. 

GENERAL AVERAGE. 

THIS is the term used to denote the contribution of all persons 
interested in a ship, freight, or cargo, towards the loss or damage 
incurred by any particular part of a ship, or cargo, for the preserva
tion of the rest. This sacrifice of property is called jettison, from 
the goods bcing cast into the sea to save the vessel; although not 
only property destroyed in that way is the subject of general average, 
but also any (bmages or expenses voluntarily incurred for the good 
of all. For example, thc expensc of unloading the cargo that the 
ship may be repaired; masts 01' sails cut away and abandoned to save 
the ship. 

The only articles exempt from contribution are provisions, wear
ing apparel of passengers, and wages of the seamen. 

The owners contribute according to the clear value of the ship 
and freight at the end of the voyage, after deducting the wages of 
the crew and other expenses. 

Goods that have been subject to jettison, and are lost, are valued, 
when the average is calculated at the place of the ship's destination, 
at the price they could have sold for there; but when the average is 
to be ascertained at the port of lading, the invoice price is the stand
ard of value. 

In makiug an account of thc articles which are to contribute, the 
property lost or sacrificed must be included, and its owners must 
suffer thc same proportionate 10SB as the rest. The losses to the dif
ferent parties interested in the vessel, freight, and cargo, are paid by 
their insurers. 

When repairs have to be made to a ship-new sails, masts, or 
rigging, for example,-one-third of the expense is deducted on ac
count of melioration, or the improved condition of the ship by these 
repairs. When the ship is new, and on her first voyage, the full 
amount of the expense of repairs is allowed in computation of the 
lOBS. 
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EXA~IPLE. 

On the 26th June, 1865, the steamer Canada left Quebec for 
Liverpool, with a cargo as follows :-Uhipped by T. A. Collins, 
$7480; R. Evans & Co., $5365; H. C. Wright, $9218; W. Man
ning & Co., $11,428; E. Carpenter, $7559. In the Gulf of St. 
Lawrence a heavy gale was experienced, during which cargo to the 
value of $3498 was thrown overboard; of this 81123.40 belonged to 
R. Evans & Co., and the balance to E. Carpenter. The necessary 
repairs of the steamer cost $876, and the expenses in port, while 
getting repaired, were $253. The steamer was valued at $100,000; 
gross freight, $4310. The seamen's wages were $860. What was 
the loss per cent., and what was the loss of each contributory in
terest? 

SOLUTION. 

Loss for general benefit. Contributory interests. 

Cargo thrown overboard,$3498 Value of steamer .......... $100,000 
Repairs to steamer less! 584 Invoice price of cargo.... ·11,050 
Expenses in port......... 253 Fr'ght less seamen's wages 3,450 

Total lo~s .......... $4335 Total coutrib. iut .. $144,500 

$4335+144,500=.03 loss per unit, or 3 per cent. 

$100,000X .03=$3000.00, steamer's share of loss. 
7,480x.03= 224.40, T. A. Collins' share of loss. 
5,365 X .03= 160.95, R. Evans &, Co.'s share of loss. 
9,218X .03= 276.54, H. C. Wright's share of loss. 

1l,428X.03= 342.84, W. Manning & Co.'s share OflOSB. 

7,559X.03= 226.77, E. Carpenter's share ofloas. 
3.450X.03= 103.50, Freight's share of loss. 

$4335.00, Total loss. 

$3000.00-837.00=$2163.00, balance payable by steamer. 
1123.40-160.95= 962.45, balance receivable by R. Evans & Co. 
2374.60-226.77= 2147.83, balance receivable by E. Carpenter. 

NOT,I,;.-It is evident that sinee the steamer lost $837, ($584 by repairs. 
and $253 by expenses,)-that the net amount required from the steamer will 
be $3000-837=$2163. R. Evans & Co. having lost by merchandise being 
thrown overboard $1123.46, a sum greater than their share of the general 
loss, so that there must be due them $1123.40-160. 95=S9G2.4.:> ; so also the 
amount of E. Carpenter's share of the general loss must be deducted trom hft; 
individual loss in order to find the balance due him. 
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RULE. 

Find the 1'ate per unit of wss, by which multiply the value of 
each contributory interest, and the product will be the share of wss 
to be sustained by each. 

EXERCISES. 

1. The steamship Nova Scotian, on her trip from Quebeo to 
Liverpool, was crippled in a storm, in consequence of which the 
captain had to throw overboard a portion of the cargo, amounting in 
value to $4465.50, aLl.d the necessary repairs of the vessel cost $423. 
The contributory interests were as follows :-Vessel, $30,000; gross 
fi'eight, $6225; cargo shipped by J. Jones & Co., $3650; by Henry 
Anderson, $6500; by George lUilIan, $2000; by J. Foster & Son, 
$550; by Brown Brothers, $5450 ; and by Wilson & Carter, $8500. 
Of the cargo thrown overboard, there belonged to Henry Anderson 
the value of $3000, and to Brown Brothers the remainder, $1465.50. 
The cost of detention in port in consequence of repairs, was $116.50; 
seamen's wages, $2075. How ought the loss to be shared among the 
contributory interests'? Ans. 8 per cent. 

2. The steamer Spartan left Toronto for Montreal, June 30th, 
loaded with 7210 bushels of spring wheat, shipped by J. l\l. Mus
grove: and invoiced at 95 cents per bushel; 4815 bushels of' corn, 
shipped by Thomas A. Bryce & Co., and invoiced at 60 cents per 
bushel; 2180 barrels of flour, shipped by A. B. Smith & Co., and 
invoiced at $5.50 per barrel. When near Montreal, the steamer 
ran upon a rock, and the captain found it necessary to throw over
board 1600 bushels of wheat, 1280 bushels of corn, and 720 barrels 
of flour. On estimating the proportionate loss, it was allowed that 
the wheat would have sold in Montreal at an advance of 10 per cent., 
the corn at an advance of 15 per cent., and the flour for $5 per 
barrel. The contributory interests were :-Steamer, $95,000 ; cargo, 
$ ; gross freight, $2361.20. The cost of repairs to steamer 
was $2198.15; cost arising from detention during repairs, $318 ; 
seamen's wages, $252.50. How much of the loss had each contribu
tory interest to bear? Ans. 7! per cent. 

3. The propeller Edith left Hamilton for Kingston with 7600 
bushels of wheat, valued at $1.25 per bushel, shipped by Dunn, 
Lloyd & Co., and insured in the Queen Insurance Company at 1i 
per cent.; 9300 bushels of corn, valued at 75 cents per bushel, 
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shipped by J. W. Roe, and insured in the lEtna Insurance Company 
at 11 per cent.; 14,800 bushels of oats, valued at 37~- cents per 
bushel, shipped by :Morris, Wright &, Co., and insured in the Provin
cial Insurance Company at 11 per cent.; 1,800 barrels of flour, 
valued at $5.25 per barrel, shipped by Smith & Worth, and insured 
in tho Beaver Insurance Company at Ii per cent. When near 
Kingston, a collision with the steamer Spartan occurred, and it was 
found necessary to throw overboard the flour, 4600 bushels of oats, 
and 3150 bushels of wheat. The propeller was valued at $45,000, 
and insured in tho Beaver Insurance Company for $12,000, at 2 
per cent., and in the Royal for $25,000, at 21 per cent. The gross 
freight was $4950; seamen's wages, $340, and repairs to the boat, 
$3953.75; what was the loss sustained by each of the contributory 
interests, the propeller being on her first trip? 

TAXES AND CUSTOMS DUTIES. 

A tax is a money payment levied upon the subjects of a State, 
or the members of any community, for the support of the govern
ment. 

A tax is either levied upon the property or the persons of indi
viduals. When levied upon the person, it is called a poll tax. 

It may be either direct or 1·ndirect. When direct, it is levied 
from the individuals, or the property in the hands of the ultimate 
owners. 'When indirect, it is in the nature of a customs or excise 
duty, which is levied upon imports, or manufactures, before they 
reach the consumer, although in the end they are paid by the latter. 

Customs duties are paid by the importer of goods at the port of 
entry, where a custo'TIlrhouse is stationed, with government employees 
called custom-house officers, to collect these dues. 

Excise duties arc those levied upon articles manufactured in the 
country. 

An invoi~~ is a complete list of the particulars and prices of 
goods sent from one place to another. 

A specific duty is a certain sum paid on a ton, hundred weight, 
yard, gallon, &c., without regard to the cost of the article. 

An ad valorem duty is a percentage levied on the actual cost, or 
fair market value of the good!! in the country from which they are 
imported. 



200 ARITHMETIC. 

Gross -weight is the weight of goods, upon which a specific duty 
is to be levied, before any allowances are deducted. 

Net weight is the weight of the goods after all allowances are 
deducted. 

Among the allowances madc are the following :-
Breakage-an allowance on fluids contained in bottles or breaka-

ble vessels. 
Draft-the allowance for waste. 
Leakage-an allowance for waste by leaking. 
Tare and tret are the deductions made for the weight of the ease 

01' barrel.which contains the goods. 
When goods, upon which duty is payable, are exported to Canada 

from any foreign country, through the United States, under bonds, 
they are only valued for duty as if they were imported direct into 
Canada from the place of export. An Order in Council has 
extended this provision to free as well as dutiable goods. 

As customs duties are payable in gold, or its equivalent, upon 
goods imported from the United States, it is evident that an injus
tice would be done if the amount mentioned in the American invoice 
were taken to be the dutiable value of the goods. Yet, as the value 
of American currency, when compared with the gold standard, varies 
almost every day, it would be a source of great confusion and irre
gularity to allow each custom-house officer to affix his own value to 
the currency. To avoid this, notices are published every week in 
the Canada Gazette as to the rate of discount to be allowed on 
American invoices, which is fixed 
gold, as represented by exchange. 
productive of uniformity. 

in accordance with the price of 
This method is at once fair and 

EXAMPLES. 

To find the specific duty on any quantity of goods. 

Suppose a Montreal Provision Merchant imports from Ireland 59 
casks of butter, each weighing 68 lbs., and that 121bs. tare is allowed 
on each cask, and 2 cents per lb. duty on the net weight. 

We find t.he gross is ...................... 59X68=4012 lbs. 
" tare is ..............••.....• 59X12= 7081bs. 

Hence the net weight is •.........•......•........•••. 3304 lbs. 
The duty is 2 cents per lb .......................... , 2 

The duty, therefore, is ............................. 366.08 
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To find the ad valorem, duty on any quantity of goods. 

Suppose a Hamilton dry goods merchant to import from France 
436 yards of silk, at $1.75 per yard, and that 35 per cent. duty is 
charged on them. 

Here we have first the whole price by the rule of Practice to be 
$763, then the rest of the operation is a direct case of percentage, 
and therefore we multiply $763, by .35, which gives $267.05, the 
amount of duty on the whole. 

Hence we have the following 

RULE FOR SPECIFIC DUTY. 

Subtract the tare, or other allowance, and multiply the remain
der by the rate of duty per box, gallon, <foc. 

RULE FOR AD VALOREM DUTY. 

Multiply the amount of the invoice by the rate per unit. 

EXERCISES. 

1. Find the spt',cific duty on 5120 lbs. of sugar, the tare being 14 
per cent., and the duty 2! cents per lb. Ans. $121.09. 

2. What is the ad valorem duty on a quantity of silks, the 
amount of the invoice being $95,800, and the duty 62k per cent? 

Ans. $59,87;). 
3. At 30 per cent., what is the ad valorem duty on an importa-

tion of china worth $1260 ? Ans. $378. 
4. What is the specific duty at 10 cents per lb. on 45 chests of 

tea, each weighing 120 lbs., the tare being 10 per cent? Ans. $48G. 
5. What is the ad valorem duty on a shipment of fruit, invoic-

ed at $4560, the duty being 40 per cent? Ans. $1824. 
6. 'What is the specific duty on 950 bags of coffee, each weighing 

200 Ibs., the duty being 2 cents per lb. and the tare 2 per cent? 
Ans. $3724. 

7. What is the ad valorem duty on 20 casks of wine, each contain-
ing 75 gallons, at 18 cents a gallon? Ans. $270. 

8. A. B. shipped from Montreal 2·1 pipes of molasses, each 
containing 96 gallons; 2 per cent. was deducted for leakage, and 
12 cents duty per gallon chare;ed on the remainder; how much was 
the duty? Ans. $270.95. 
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9. What is the ad valorem duty on a shipment of cutlery from 
Sheffield, England, to Montreal, the invoice amounting to $SM), and 
the duty charged 25 per cent. ? Ans. $210. 

10. What is the duty on 11,900 Ibs. of pepper at 6! cents per 
lb., the duty being charged at 3! per cent.~ and the tare being 5 per 
cent. ? Ans. $25.72. 

11. Peter Smith & Co., London, import from Cadiz, 80 baskets 
of port wine, at 70 francs per basket; 42 baskets of sherry wine, at 
35 francs per basket; 60 casks of champagne, containing 31 gallons 
each, at 4 francs per gallon. The waste of the wine in the casks 
was reckoned at a gallon each cask, and the allowance for breakage 
in the baskets was 5 per cent.; what was the duty at 30 per cent., 
181 cents being taken as equal to 1 franc? Ans. $776.54. 

12. Mitchell and Graham, Glasgow, import from Quebec, per 
ship Walter Scott, 24 boxes of sugar, 400 lbs. each, at 5 cents j 40 
hogsheads of molasses, containing 63 gallons each, at 30 cents per 
gallon j 260 boxes of orange3, at $2 per box, and 410 boxes of cigars, 
at $7 a box; the tare on the sugar was 10 per cent., and the leakage 
on the molasses 2 per cent. ; the duty on the sugar and molasses was 
24 per cent.; on the oranges 8 per cent., and on the cigars 30 per 
cent. ; what was the whole duty? Ans. $1184.09. 

13. What duty would a merchant in Toronto have to pay on 
merchandise purchased in New York city to the amount of $1834.60, 
American currency, the rate of duty being 25 per cent., and a 
discount of 31} per cent. being allowed at the custom-house on the 
invoice price? Ans. $:314.18. 

14 .• John McMaster & Co., of Collingwood, bought of A. Smith, 
of Buffalo, N. Y., goods invoiced at $5430.50, which should have 
passed through the custom-house during the first week in May, when 
the discount ou American invoices was 431- per cent., but they were 
not passed until the fourth week in May, when the discount was 
36! per cent. The duty in both cases being 20 per cent.; what 
was the loss sustained by McMaster & Co. on account of their goods 
being delayed? Ans. $70.60. 

In the above case, at what per cent. higher would McMaster & Co. 
require to mark their goods, above cost, in order to make a clear 
gain of 25 per cent. ? 
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STOCKS AND BONDS. 

The capital of a company is called its stock, and is usually di
vided into portions or shares, which are subscribed for by those who 
intend becoming members, or stockholders in the company. '1'he 
whole sum is very seldom paid in at once on each share, but is only 
paid in by instalments or calls, according as the money is required 
for the purposes of the undertaking. It very often happens that the 
whole amount of the stock is never called in j for example, if the 
shares are $100, the first call may be for $20, then the next for $10, 
and so on, as the necessities of the company demand. It is quite 
possible that more money may be required after the original shareH 
have aU been paid up. To raise this sum the compauy frequently 
is compelled to dispose of preference shares, upon which a certain 
rate of interest is guaranteed out of the first profits. 

The interest or profits paid upon stock are called dividends, 
because they are declared by the board to be the amount that the 
shareholders are entitled to have divided amongst them. 

When $100 stock sells for $100 cash, it is said to be at par; 
when it can be placed on the market for more than $100 cash, it is 
at a premium; and when it will only sell for less than $100 cash, it 
is at a disCQunt. 

At the meetings of shareholders the election of officers and other 
questions are usually decided by vote. It is often provided that the 
right to vote shall not be increased in exact proportion to the num
ber of shares held by anyone person. For example, all persons 
holding, say four shares and under, may cast a vote for each share j 

those holding ten shares may give seven votes j those holding twenty 
may give ten votes, and so on, with a provision that no shareholder 
shall have more than thirty votes. The vote may generally be given 
by a proxy, who must be a qualified stockholder. 

Governments, municipal corporations, and incorporated compa
nies, contract loans at some fixed rate of interest, and give their 
bonds to the lenders as security for the repayment. The interest i8 
usually payable half-yearly, and the time for payment of the princi
pal is, in most cases, specified in the bond, although in the case of 
the National debt of England, the time for the payment of the 
llrincipal is in the option of the government. The rate of interest 
upon this debt is only three per cent., and is equivalent to a perpe-
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tual annuity. These stocks are called the Funds, or Consols, a 
contraction for" consolidated annuities." As the interest on them 
is fixed, the value of the principal will rise and fall according to the 
abundance or scarcity of money, and its value, from time to time. 
When capital is abundant and there are few channels for profitable 
investment, the rate of interest will be low, and the funds will 
accordingly rise. On the other hand, when there is a demand for 
capital, and interest is high, the funds will fall. When the rate of 
interest is fixed, the value of the principal must vary, and when the 
amount of the principal is fixed, the rate of interest upon it must 
vary, in order to make the stock marketable at all times. 

The interest upon bonds, or debentures, as they are sometimes 
called, is often expressed to be payable upon the presentment of 
coupons attached to the bonds originally, and cut off as they are 
required for use. 

Certificates of stock are given to shareholders by companies, to 
show what stock they are entitled to upon the books. 

CASE I. 

The premium or discount being knOWD, to find the market value 
of any amount of stock. 

EXAMPLES. 

If G. W. R. shares are at 7 per cent. premium, to find the value 
of 30 shares of $100. 

Here it is plain that each $100 will bring $107, and that each 
$1 will bring $1.07, and as the par value is $3000, the advanced 
value will be 3000 times 1.07, which gives $3210, the market value, 
and $3210-$3000=$210, the gain. 

Again, if the same are sold at a discount of 7 per cent., it is plain 
that each $100 would bring only $93, and therefore each $1 would 
bring only $0.93, and therefore as the par value is $3000, the depre. 
ciated value will be 3000 times .93, which gives $2790, and there. 
fore the loss would be $3000-2790=210. 

From this we derive the 

RULE. 

Multiply the par value by 1 plus or minus the rate per wnit, 
according as the shares are at a premium 0'1' a discount. 
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EXERCISES. 

1. What is the market value of $450 stock, at 8! per cent. dis-
count? Ans. $411.75. 

2. What is the value of 29 shares of $50 each, when the shares 
are 11 per cent. below par? Ans. $1290.50. 

3. A man purchased 60 shares of $5 each, from an oil well 
company, when the sharcs were at a discount of 8 per cent., and 
sold them when they were at a premium of 10 per cent j how much 
did he gain? Ans. $54. 

4. A man purchased $10,000 stock when it was at an advance of 
8 per cent., and sold when it was at a discount of 8 per cent.; how 
much did he lose? Ans. $1600. 

5. If a man buys 15 shares of $100 each, when the shares are 
at a premium of 5 per cent., and sells when they have advanced to 
12 per cent., how much does he gain? Ans. $105. 

CASE II. 

To find how much stock a given sum will purchase at a given 
premium or discount. 

~et it be required to find how much stock can be purchased for 
$21,600 when at a premium of 8 per cent. 

In this case it will require $108 to purchase $100 stock, and 
therefore $1.08 to purchase $1 stock, and hence the amount that 
can. purchased for $21600 will be represented by the number of 
times that $1.08 is contained in 21GOO, which gives $20000. 

Again: Let it be required to find how much stock can be pur
chased for $5520, when at a discount of 8 per cent. When stocks 
are 8 per cent. below par, $92 will purchase $100 stock, and there
fore $0.92 will purchase $1, and hence the amount that can be pur
chased for $5520 will be represented by the number of times that 
.92 is contained in 5520, which gives $6000 stock. 

Hence we derive the 

RULE. 

Divide tlte given sum by 1 plus or minus the rate per ~tnit, acco1'd
ing as the shares are at a premium or a discount. 

EXERCISES. 

6. When stocks arc at a premium of 12 per cent., how much can 
be purchased for $8064? Ans. $7200. 

14 
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7. When stocks are at a discount of 9 per cent., how much can 
be bought for $3640 ? Ans. $4000. 

8. When G. T. R. stock is at 18 per cent. below par, howmuch 
can be bought for $42,640. Ans. $52000. 

9. When G. W. R. stock is at a premium of 9 per cent., how 
much will $4578 purchase? Ans. $4200. 

10. When government stock is selling at 92!, what amount of 
st.ock will $28,675 purchase, and to what will it amount with broker
age at t per cent. ? Ans. $31077.50. 

CASE III. 

The premium or discount being known, to find the par value. 

To find the par value of $1,296, when stock is at a premium of 
8 per cent. 

At 8 per cent. premium, each $1 brings $1.08, hence the par 
value will be represented by the number of times 1.08 is contained 
in 1296, which gives $1200 for the par value. 

To find the par yalue of $1104, when stock is at a discount of 8 
per cent. 

Each $1 will bring $0.92, and therefore the par value will be 
represented by the number of times that .92 is contained in 1104, 
which gives $1200, the par value. Hence the 

RULE. 

Divide tlte market value by 1 plus or 'minus the rate per' 'Unit, 
according as the stoel.s are selling above or below par. 

EXERCISES. 

11. What is the par value of $24420, when stock is 11 per cent. 
above pal' ? Ans. $22000. 

12. What is the par value of $10800, when stocks are at a dis-
count of 4 pel' cent. ? Ans. $11250. 

13. When government stocks are at 6 per cent. premium; how 
much will $20246 purchase at par value? Ans. $19100. 

14. The shares in a canal company are at 15 per cent. discount; 
how many shares of $100 will $11390 purchase? Ans. 134. 

15. The shares of a British gas company were selling in 1848, 
at a discount of 12 per cent. ; a speculator purchased a certain num
ber of shares for £792 j the value of tho shares snddenly rose to par; 
how many shares did he purchase, and how much did he gain? 

Ans. 9 shares; £108 gain. 
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CASE IV. 

To find to what rate of interest a given dividend corresponds. 
I • 

If a person receives a dividend of 12 per cent. on an lDvestment 
made at 20 per cent. above par, the corresponding interest may be 

calcu.,ted thus: 
As the stock was bought at 20 per cent., or .20 above par, $1.20 

of market value corresponds to $1 of par value, and as every $1 of 
par value corresponds to 12 per cent. interest, or .12, it follows that 
toe per cent. which was invested will be represented by the num
ber of times that 1.20 is contained in .12, which is .10 or 10 
per cent. Hence the 

RULE. 

Divide the rate per 'Unit of dividend by 1 plus or minus the rate 
per cent. pr([Tnium or discount, according as the stocks arc above or 
below:par.* 

EXERCISES. 

16. If a dividend of 10 per cent. be declared on stock vested at 
25 per cent,. advance; what is the corresponding interest? 

Ans. 8 per cent. 
17. If a dividend of 4 per cent. be declared on stock invested at 

12 per cent. below par, what is the corresponding interest? 
Ans.4{f· 

18. If money invested at 24 per cont. yields a dividend of 15 
per cent., what is the rate of interest? Ans. 12lT· 

19. If J:ailroad stock is invested at 18 per cent. above par, and a 
dividend of 6 per cent. be declared, what is the rate of interest? 

Ans.5fj}· 
20. If bank stock be invested at 15 per cent. below par, and a 

dividend of 10 per cent. declared, what is the rate of interest? 
Ans. UH. 

MISCELLANEOUS EXERCISES. 

1. What must be paid for 20 shares of railway stock, at 5 per 
cent. premium, the shares being $100 each? Ans. $2100. 

• To find at what price stock paying a given rate per cent. dividend can be 
purchased, so that the money invested shall produce a given rate of interest, 
divide the rate per 'Unit of dividend by the rate ver unit of interest. 
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2. What is the par value of bank stock worth $8740, at a pre-
mium of 15 per cent. ? Ans. $7600. 

3. Railway stock was bought at 15:1 below par, for $1895.62!; 
how many shares were there, each share being $150? 

Ans. 15 shares. 
4. If G per cent. stock yields 8 per cent. on an investment, at 

what per cent. discount was it bought? Ans. 25. 
5. If bank stock which pays 11 per cent. dividend, is 10 per 

cent. above pal', what is the corresponding rate of interest on any 
investment? Ans. 10. 

6. When ·1 per cent. stocks were at 17* discount, A bought 
$1000; how much did he pay, and how much did he gain by selling 
when stock had risen to 861? Ans. $821.25, and $41.25. 

7. What will $850 bank stock cost at a discount of 9~ per 
cent., ~ pCI' cent. being charged for brokerage? Ans. $771.38. 

8. On the data of the last example, how much would be lost by 
selling out at 10k per cent. ? Ans. $]0.03. 

9. What income should I get by laying out $1620 in the pur-
chase of 3 per cent. stock at 81 ? Ans. $60. 

10. What sum must be invested in the 4 per cent. stocks at 84, 
to yield an income of $280 ? Ans. $5880. 

11. What rate of interest will a person receive by investing in 
the 4k per cent. stocks at 90? Ans. 5 per cent. 

12. A person transfers his capital from the 3! per cent. stocks at 
77, to the 4 per cent. at 89; what is the increase or decrease per 
cent. in his income? Ans. Decrease 25. 

13. A person sells out of' the 3 per cent. stock at 96, and invests 
his money in railway 5 per cent. stock at par; how much per cent. 
is his income increased? Ans. 60. 

14. What must be the market value of 5! per cent. stock, so 
that after deducting an income tax of 2 cents on the dollar, it may 
produce 5 per cent. interest? Ans. 107!. 

15. A gentleman invested $7560 in the 3! per cent. stocks at 
94!, and on their rising to 95 sold out, and purchased G. T. R. 4 
per cent. stock at par; what increase did he make ill his annual 
income? Ans. $24. 

16. How much more may a person increase his annual income 
by lending $3800, at 6 per cent., than by purchasing railway 5 per 
cent. stock at 95 ? Ans. $28. 
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17. A person sells $4200 railway stock which pays 6 per cent . 
. at 115, and invests one-third of the proceeds in the 3 per cent. con

sols at 80~, and the balance in savings' bank stock, which pays 9 per 
cent. at p;r; what is the decrease or increase of his annual income? . 

• Ans. Increase $97.80. 

18. A person having $10,000 con sols, sells $5000 at 94*, and 
on their risin~ to 98,g. he sells $5000 more; on their again rising he 
buys back the whole at 96; how much does he gain? Ans. $75. 

19. The sum of $4004 was laid out in purchasing 3 per cent. 
stocks at 89g, and a whole year's dividend having been received 
upon it, it was sold out, the whole inCl:ease of capital being $302.40 ; 
at what price was it sold out? Ans. 93k. 

20. Suppose a person to have been an original subscriber for 500 

shares of $50 each, in the Royal Canadian Bank, payable by instal
ments, as follows:-i in three months, which he sold for 5! per 
cent. advance; ! in 6 months, which brought him 6~ per cent. ad
vance, and the balance in nine months, .which he was compelled to 
sell at 8£ per cent. discount; what did he gain by the whole tranSi c-
5ion ? Ans. $808.33. 

PARTNERSHIP. 

Partnership has been defined to be the result of a contract, untler 
which two or more persons agree to combine property, or labour, for 
the purpose of a common undertaking, and the acquisition of a com
mon profit . 

..:\. dormant, or sleeping partner, is one who shares in the concern, 
but does not appear to the world as such. 

A nominal partner is one who lends his name and credit to a 
firm, without having any real interest in the profits. 

All the partners may contribute equally to the business; or the 
capital may be contributed by some or one, and the skill and labour 
by th,~ other. .or, unequal proportions may be furnished by each. 

The contract need not be in writing, but all parties to be bound 
must assent to it, and it is usually contained in an instrument 
calle~ "Articles of Partnership." A dissolution can take place at 
any time by mutual consent. 

A partnership at will is one to which there is no limited time 
affixed for its continuance, and the whole firm may be qjss91ved 
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by any of its members at a moment's notice. A document is, how
ever, generally drawn up and signed upon a dissolution, called a 
settlement, which contains a statement of the mode of adju~tment of 
the accounts, and the apportionment of profits or losses. 

EXAlI1PLE. 

Two persons, A. and B., enter into partnership. A. invests 
$300 and B. $400. They gain during one year $210 j what is 
each man's share of the profit? 

SOLUTION BY PROPORTION. 

A.'s stock, $300 
B.'s" 400 

Entire stock $700 : 300: : $210: $90 A.'s gain. 
" " 700 : 400: : $210 : 120 B.'s " 

SOL UTI 0 N BY PER C E N TAG E . 

Since the entire amount invested is $700, and the gain $210, 
the gain on every $1 of investment will be represented by the num
ber of times that 700 is contained in $210, which is .30 or 30 cents 
on the dollar. Now if each man's stock be multiplied by .30 it will 
represcnt his share of the gain thus: 

$300X.30=$ 90 A.'s gain. 
400X.30= 120 B.'s " 

Entire stock ....... 700 210 Entire gain. 
Hencc,-To find each partncr's share of the profit or loss, when 

there is no reference to time, we have the following 

RULE. 

As the wlwle stocle is to each partner's stock, lJO is the whole gain 
01' loss to each partneJ" s gain or l08s j or, divide the whole gain or 
loss by the number denoting the entire stock, and the quotient will be 
the gain or loss on each dollar of stock; 'which multiplied by the 
number denoting ear;h pm·tner's share of the entire stacie, will give 
his share of the entire gain or loss. 

EXERCISES. 

1. Three persons, A., B., and C., enter into partnership. A. 
advances $500, B. $550, and C. $600; they gain by trade $412.50. 
What is each partner's share of the profit? 

Ans. A.'s $125; B.'s $137.50; C:'8 $150. 



PARTNERSHIP. 211 

2, A, B, C and D purchase an oil well. A pays for 6 shares, B 
for 5, C for 7, and D for 8. Their net profits at the end of three 
months have amounted to $7800; what sum ought each to receive? 

Ans. A, $1800; B, $1500; C, $2100; D, $2400. 
3. A and B purchased a lot of land for $4500. A paid 1 of the 

price, and B the remainder; they gained by the sale of it 20 per 
cent.; what was each man's share of the profit? 

Ans. A, $300; B, $600. 
4. A captain, mate, and 12 sailors, won a prize of $2240, of 

which the captain took 14 sharel'l, the mate 6, and the remainder 
was equally divided among the sailors; how much did each receive? 

Ans. The captain, $~80; the mate, $420; each sailor, $70. 
5. ,\ and B invest cftual sums in trade, and clear $220, of which 

A is to have 8 shares on account of transacting the business, and B 
only 3 shares; what is each man's gain, and what allowance is made 
A for his time '1 Ans. Each man's gain $60; A $100 for his time. 

6. A, B, C and D enter into partnership with a joint capital of 
$4000, of which A furnishes $1000; B $800; C $1300, and D the 
balance; at the end of nine months their net profits amount to 
$1700; what is each partner's share of the gain, supposing B to re
ceive $100 for extra services? 

Ans. 1\., $400; B, $320; C, $520; D, $360. 
7. Six persons, A, B, C, D, E and F, enter into partnership, and 

gain $7000, which is to be divided among them in the following 
manner :-A to have ~; B, ?; C, 1 as much as A and B, and the 
remainder to be divided between D, E and F, in the proportion of 
2, 2i and 3~; how much does each partner receive? 

Ans. A, $1400; B, $1000; C, $800; D, $~50; E, $1187.50 ; 
F, $1662.50. 

8. A, Band C enter into partnership with.; joint stock of 
$30,000, of which A furnished an unknown sum; B furnished n, 
and C It times as much. At the end of six months their profits 
were 25 per cent. of the investment; what was each man's share of 
the gain? Ans. A's, $200v; B's, $3000 ; and C's, $2500. 

9. A, B, C and D trade in company with a joint capital of $3000 ; 
on dividing the profits, it i::l found that A's share is $120; B's, $255 ; 
C's, $225; and D's, $300; what was each partner's stock? 

Ans. A's, $400; B's, $850; C's, $750; and D's, $1000. 
10. Three labouring men, A, Band C, join together to reap a 

certain field of wheat, for which they agree to take the sum of 
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$19.8-1, A and B calculate that they can do t of the work i A and 
o ~-; Band 0 1 of it; how much should each receive according to 
these estimates? Ans. A, $8.32 i B, $7.04; and 0, $4.48. 

1'0 lind each pal'tner's share of the gain or loss, when the capital 
is invested for different periods. 

EXAl\IPLE. 

Two merchants, ... \ and B, enter into partnership. A invests 
$700 for 15 months, and B $800 for 12 months i they gain 8603 ; 
what is each man's share of the profits? 

$700X15=$10500 
$800X12= 9600 

SOLUTION. 

20100: 10500: : $603 : $315 A's gain. 
20100 : 9600: : $603 : $288 B's gain. , 

The reason for multiplying each partner's stock by the time it 
was in trade, is evident from the consideration that $700 invested 
for 15 months would be equi:valent to $700X15 equal to $10500 for 
one month, that is $10500 would yield, in one nwnth, the same in
terest that $700 would in fifteen nwnths. Likewise $800 invested 
for 12 months would be the same as $9600 for one month; hence 
the question becomes one of the previous case, that is, thefr invest
ments are the same as if they had invested respectively $10500 and 
$9600 for equal times; hence the 

RULE • • Nultiply each man's stock by the time he continues it in trade ; 
then say, as the snm of the products is to each particular product, so 
is the whole gain or loss to each man's share of the gain or loss. 

EXERCISES. 

11. A, Band 0 are associated in trade. A furnishe~ $300 for 
6 months; B, $350 for 7 months, and 0, $400 for 8 months. Their 
profits amounted to $1490 at the time of dissolution; what was the 
profit belonging to each partner? 

Ans. A, $360; B, $490 i 0, $649, 
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12. A, Band ° contract to pcrform a certain piece of work j A 
employs 40 men for 4~ months j B 45 mcn for 3& months, and ° 50 
men for 2t months. Their profits, aftcr paying all expenses, are 
$850 ; how much of this belongs to each .? 

Ans. A, $340 ; B, $2!:l7.50 ; 0, $212.50. 
13. Four men, A, B, ° and D, hired a pasture for $27.80; A 

puts in 18 sheep for 4 months; B, 2·1 for 3 months; 0, 22 for :3 
months; and D, 30 for 3 months; how much ought each to pay? 

Ans. A and Beach, 87.20 j 0, $4.40; D, $!). 
14. On the first day of' January A began business with a capital 

of $760, and on the first of February following he took in B, who 
invested $540 j and on the first of June following they took in 0, 
who put into the business $800. At the end of'the year they found 
t.hey had gained $872; how much of' this was each man entitled to? 

Ans. A, $384.93 j B, $250.71 j U, $236.36. 
15. Three merchants, A, Band C, entered into partnership with 

a joint capital of $5875, A investing his stock for 6 months, B his 
for 8 months, and ° his for 10 months; of the profits each partner 
took an equal share; how much of the capital did each invest? 

Ans. A, $2500; B, $1875; 0, 81500. 
16. Two merchants, A and B, entered into partnership for two 

years; A at first furnished $800, and at the end of' one year,"'$500 
more; B furnished at first $1000, at the end of 6 months, $500 
more, and after they had been in business one year, he was compelled 
to withdraw $600 At the expiration of the partnership their net 
profits were $2550; how much must A pay B who wishes to retire 
from the business? Ans. $2190. 

17. Three persons, A, Band 0, form a partnership for one year, 
commencing January 1st, 1865; A puts in $4000; B, $3000 ; and 0, 
$2500; April 1st, A withdraws $500, and B withdraws $600; June 
ht, ° puts in $800 more; September 1st, A furnishes $700 more, 
and B $400 more. At the end of the year they find they have 
gained $1500 ; what is each partner's share of it? 

Ans. A, $608.68; B, 8423.31 i 0, $468.01. 
18. John Adams commenced business January first, 1865, with 

a capital of $10000, and afret Bome time formed a partnership with 
William Hickman, who contributed to the joint ~tock the sum of 
$2800 cash. In course of time they admitted into the firm Joseph 
Williams, with a stock worth $3600. On making a settlement 
January first, 1866, it was founel th!\t Adams had gained $2250; 



214 ARITHMETIC. 

Hickman, $420 i and Williams, $405 i how long had Hickman's and 
Williams' money been employed in the business, and what rate of 
interest per annum had each of the partners gained on their stock? 

An:;. Hickman's, 8 months; Williams', 6 months. Gain, 22! 
per cent. interest. 

BANKRUPTCY. 

WREN a trader in LO'Yer Canada, and any person in Upper 
Canada, is unable to meet his liabilities, he may make an assignment 
of all his property to an Official Assignee, to be by him distributed 
for the benefit of the creditors generally. Official Assignees are ap
pointed by the different Boardt:; of Trade for that purpose. 

Creditors may also, under certain circumstances, compel a dis
honest debtor to part with all his property for their benefit, and place 
his estate in bankruptcy. 

The shares of the property, which are divided among the credI
tors, are called divitknds. 

The property to be divided is called assets. 

EXAMPLE. 

A bankrupt owes A $400 ; B, $350, and C, $600; his net assets 
amount to $810 cash i how much is he able to pay on the $1, and 
how much will each creditor receive? 

SOLUTION: 

$400+$350+$600=$1350, total liabilities. Now, if he has 
$1350 to pay, and only $810 to pay it with, he will only be able to 
pay $810-+-1350=.60 or 60 cents on the $1. Therefore, A will 
receive $400X.60~$240; B, $350X.60=$210, and C, $600X.60 
=$360. Hence the 

RULE. 

Divitk the net assets by the nuniber denoting the total a'lnOunt oj 
the debts, and the quotient will be the sum to be paid on eachikJllar, 
then multiply each man's claim by the sum paid on the dollar, and 
the product will be the a'lnOunt he is to receive. 
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EXERCI8EH. 

1. A becomes bankrupt. He owes B, $800; C, $500; D, 
$1100, and C, $600. The assets amount to $1110; how much can 
he pay on the dollar, and how much does each creditor receive? 

Ans. He can pay 37 cents on the dollar, and B receives $296; 
C, $185; D, M07, and E, $222. 

2. A house becomes bankrupt; its liabilities are $17940; its 
assets arc $8970; what is the dividend, and what is the share of the 
chief creditor to whom $1282 are due? 

Ans. The dividend is 50 cents on the dollar, and the principal 
creditor gets $641. 

3. A shipbuilder becomes bankrupt, and his liabilities arc 
$303000; the premises, buildings and stock are worth $220000, and 
he has in cash and notes $12875; the creditors allow him $3000 
for maintenance of his family; the costs are 3! per cent. of the 
amount available for the creditors; what is the dividend, and how 
much docs a creditor get to whom $1360.60 are due? 

Ans. The dividend is 75 cents on the dollar, and the creditor 
specified gets $1020. 

4. Foster & Co. fail. They owe in Toronto, $22000; in Mon
treal, 818000; in Hamilton, $17100; in Kingston, $16000; in 
London, $4400, and in Quebec, $4200. Their assets are: house 
property, $14000; farms, $2200; Cash in bank, $4400; railway 
stock, $4200; sundry sums due to them, $20135. What is the 
dividend, and how much goes to each city? 

Ans. The dividend is 55 cents in the dollar; $12100 are paid in 
Toronto; $9900 are sent to :Montreal; $9405 to Hamilton; 
$8800 to Kingston; $2420 to London, and $2310 to Quebec. 

5. The firm of Reuben Ring & Nephews becomes bankrupt. It 
owes to Buchanan & Ramsay, $1080; to Kinneburgh & McNabb, 
$850; to Collier, Bros., $1720; to David Bryce & Son, $1580; to 
Sinclair & Boyd, $970. The assets are; bouse and store, valued at 
8848 ; merchandise in stock, $420 ; sundry debts, $220. What can 
the estate pay, and what is the share of each creditor? 

Ans. The estate pays 24 cents on the dollar, and the payments 
are: to Buchanan & Ramsay, $259.20; to Kinneburgh & 
McNabb, $204; to Collier, Bros., $412.80 j to David Bryce 
& Son, $379.20 i to Sinclair & Boyd, $232.80. 

• 
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EQUATION OF PAYMENTS. 

EquatiorL of Payments is the process of finding the average or 
mean time at which the payment of several sums, due at different 
times, may all be made at one time, so that neither the debtor nor 
creditor shall be at any loss. 

The date to be found is called the equated time. 
The mode of finding equated time almost universally adopted is 

very simple, though, as we shall show in the sequel, not altogether 
correct. It is known as the mercantile rule. 

Let us observe, in the first place, that the standard by which 
men of business reckon the advantage that accrues to them from 
receiving money before the time fixed for its payment, and the loss 
they sURtain by the payment being deferred beyond the appointed 
time, is the interest of money f0r each such period. Thus, if $50 
be a year overdue, the loss is $3, at 6 per cent.; and, if $50 be paid 
a year in advance of the time agreed upon, the gain to the payee i~ 
$3, at the same rate. In the former case, the person receiving the 
money charges the payer $3 interest for the inconvenience of lying 
out of his money, but, in the latter case, he deducts $3 from the 
debt, for the advantage of having the money in hand. If, on the 1st 
May, A gives B two notes, one for $50, at a term of three months, and 
the other for $80, at a term of seven months, the first will be legally 
due on the 1st August, and the 2nd on the 1st December; but A is 
not able to meet the first at August, and it is held over till the 1 st 
November, when A finds himself in a position to pay both at once. 
The first is then three months over-due, and accordingly B claims 
interest for that time, which, at 6 per cent., is 75 cents, but as A 
tenders payment of the whole debt at once, and the second note will 
not be due for another month, A claims a deduction of one month's 
interest, which, at the same rate, is 40 cents, and accordingly A, in 
addition to the debt, pays B 35 cents. 

Let us now suppose another case. A owes B $130, as before, and 
he gives B two notes-one for $50, on 1st May, at 3 months, and 
another, on the 6th May, for $80, at 8 months. The first falls due 
on 1st August, and the other on the 6th January, but A and B 
agree to settle at such a time that neither shall have interest to pay, 
but that A shall simply have to pay the principal. Supposing that 
a settlement is made on 6th November, we find that the 1st note is 
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3 months and 6 days over due, and the interest on it for that period 
is 80 cents, while the second will not be due for 2 months, and the 
interest on it for that period is also 80 cents; consequently, the 
interest that A should pay, and that which B should allow being 
equal, they balance each other, and the principal only has to be paid. 

Thcre arc, then, three methods for the payment of several debts, 
or a debt to be paid by instalments. The first is to pay each instal
ment as it becomes due. This needs no elucidation, nor is it often 
practised, except in the case of small debts, due by persons of con
tracted means. 

The second is what has been illustrated above by the first exam
ple, viz., that interest is added for overdue money, and· deducted for 
sums paid in advance of the stipulated time. 

The third has been illustrated by the second example, viz., to fix 
on such a time that the interests on the overdue and underdue sums 
shall be equal, so that the debtor has only to give the principal to 
the creditor. If, in this last case, the time should come uut as a 
mixed number, the fraction must be taken as another day, or thrown 
off, making the payment fall due a day earlier. The principle on 
which all such settlements are made is, that the interest of any sum 
paid in advance of a 8tipulated time is equivalent to the interest of 
the same sum overdue for a like time. 

With these explanations we are now ready to investigate a rule 
for the Equation of Payments. For this purpose let us suppose a 
case. R. Evans owes J. Jones $200, which he undertakes to pay 
by two instalments of $100 each, with interest at six per cent.; the 
first payment to be made at once, and the second at the expiration of 
two yearR. But the first payment is not made till the end of the 
first year, at which time R. E. tenders payment of the whole amount. 
For the accommodation of having the first payment deferred for one 
year he is to pay 8G, i. I'., $106 in all, and in return for making the 
second payment a year before it is due, he claims a discount at the 
same rate, which gives $6. He has therefore, by the mercantilc 
rule, to pay $106+94=$200, so that the $0 in the latter case 
balances the $6 in the former. This takes one year as the equated 
time, and is the mode usually adopted on account of its simplicity, 
though not strictly accurate. 

To find the equated time when there are several payments to be 
made at different dates. 
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It A owes B $300, payable at the end of 4 months; $500, paya
ble at the end of 6 months, and $400, payable at the end of 10} 
months, to find at what time the whole mar be paid, so that interest 
shall be chargeable to neither party. The interest of $300 for 4 
months is the same as the interest of $1 for 1200 Dlontha; the interest 
of $500 for 6 months is the same as the interest of $1 for 3000 
months, and the interest of $400 for 10~ months is the same as the 
interest of $1 for 4200 months. The sum of all these is 8400 
months, and the interest of the whole is the same as the interest of 
$1 for 8400 months, and if $1 requires 8400 months to produce a 
certain interest, the sum of all the principals will require only 
the riuo part of 8400 months to produce the same interest, and 
8400+1200=7, and hence the equated time is 7 months. 

RU LE. 

Multiply e'}ch payment by the time that must elapse before it 
becO'mcs due, and divide the sum of these products by the sum of the 
lJaymcnts. 

EXAMPLE. 

To find the equated time for the payment of three debts, the first 
for $45, due at the end of 6 months; the eecond for $70, due at the 
eud of 11 months, and the third for $75, due at the end of 13 
months. 

$45X 6=$270 
70Xll= 770 
75X13= 975 

190 2015 

and 2015+19=10H, so tha~ the equated time will be If) months 
and 18 days, the small remaining fraction being rejected. 

Let us suppose that nothing is pain until the end of the 13 
months, u?d all paid at once, then the amount to be paid will be, at 
6 per cent., 

For first debt overdue 7 months, $45+1.571, interest for 7 
months ......................................................... $46.57! 

For second debt overdue 2 months, $70+.70, interest for 2 
months ......................................................... 70.70 

For third debt just due, $75, DO interest............ ......... 75.00 

$192.27! 
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The work may often be somewhat shortened by counting the 
differences of time from the date at which the first payment becomes 
due, the mean time between the dates when the first and last become 
due being alone required. 

If' a person owes $1200 to be paid in four instalments, $100 in 
3 months i $200 in 10 months j $300 in 15 months, and $600 in 18 
months, then the excesses of time of the last three above the first are 
7, 12 and 15 months, and the work will stand as below. 

$100 (no time.) 
200X 7=1400 
300 X 12=3600 
600X15=9000 

1200) 14000(111 
and llix3=14i months. This gives the 

RULE. 

Multiply each debt, except the one first due, by the difference be
tween its term and the term of the first; divide the sum of the pro
ducts by the sum of the debts, the quotient with the term of the first 
added to it will be the equated time. 

Another method, which is often convenient, may be illustrated 
by the example already given, as the two operations will give the same 
result. 

Interest on $300 for 4 months=$ 6.00 
Interest on 500 for 6 "= 15.00 
Interest on 400 for 1 Ok " = 21.00 

Interest on 1200 for 1 month=6)42.00(7 months as before. 

RULE. 

Find the 1'nterest on each instalment for the given time, and 
divide the sum of these by the interf'.st of the whole debt for one 
montlt, and the quotient will be the equated time. 

As the sum of the instalments is equal to the debt, the result 
will be the same for any rate of interest. 

For the first instalment, $300, overdue 3 months, A has to 
pay......................................................... .... $4 50 

For the sllcond instalment, $500, overdue 1 month, A has 
to pay.......................................................... 2 50 

$7 00 
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For the third instaiment, $400, not due for 3i months, A 
has to get ......................... ' .... , . . .. .. . . . . .. . . . . .. . .. .. $7 00 

90 that the amounts of interest exactly balance, and the paying of 
the whole, at the end of 7 months, is precisely equivalent to the pay
ing of each instalment as it falls due. The only difference thab 
could arise is, that it might be inconvenient for the creditor to lie 
out of the first instalment for the three months. In all other respects 
the settlement is strictly equitable, according to the understanding 

that exists among business men. In the first place, the difference 
between this and what is called "the accurate rule," is insignifi
cantly small; and, in the second place, the ': mercantile rule" saves 
much time, and time is equivalent to so much capital in mercantile 
transactions. Independently, however, of any other consideration, 
we may remark that when the mode of reckoning is conventionally 
llIulerstood, it becomes perfectly equitable, because every merchant 
knows the terms on which he can do business with any other, just 
as bank discount becomes perfectly equitable, because every man, 
before going to a bank for the discounting of a note, knows perfectly 
well on what terms he can have it. 

Much warm discussion has been indulged in on this subject; but, 
as we consider the discussion more subtle than profitable, we shall dis
miss the subject in a few words. We shall adopt the usual case, that 
A owes B $200, one-half to be paid at the present time, and the 
remainder at the end of two years. It is perfectly obvious that, at 
the end of the first year, A should pay $106, that is, the principal, 
plus the interest ngreed upon. Regarding the settlement of the 
second instalment, if A proffers payment of the whole at Ollce, he is 
clearly entitled to claim a reduction for the unexpired term. Now, 
the question is, what ought the reduction to be. By the mercantile 
rule he should pay $!14, but the true present worth of $100, due at 
the end of the year, would be 94.33i;!, so that he would have to pay 
$106 on the instalment over due, and $94.33H on the one not due, 
making $200.33~;!, whereas the object is to find at what time inter
est should be chargeable to neither party. 

As a further illustration of the general rule, let us suppose that 
J. Smith owcs R. Evans $1300, of which $700 are to be paid at the 
end of 3 months, $100 at the end of -1 months, and the balance at 
the end of 8 months, to find the equated time. 

We shall suppose that J. Smith agrees to pay R. Evans the whole 
amount at the time the debt was contracted; then J. Smith would 

i... 
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owe R. Evans $1300, minus the discount for the length of time the 
amount was paid before it became due, viz., three months, equalling the 
discount on $210 for 1 month; $100, less the discount for 4: months, 
equalling the discount on $400 for 1 month; $500, less the discount 
for 8 months, equalling the discount on $4000 for 1 montl!. This 
gives a total of $2100+$400+$4000=$6500, for 1 month. 

Now, it is evident that if .J. Smith wished to pay the whole 
amount at such a time that there should be no loss to either party, he 
must retain this amount for such a length of time as it will take 
this amount to equal the discount on $6500 for 1 month, which 
will be T3luo of $6500, that is, for 5 months. 

To prove that 5 months must be the equated time, we have 
recourse to the principles laid down under the head of IntereRt. If 
a settlement is not made until the expiration of 5 months from the 
time the debt was contracted, then J. Smith would owe R. Evans $700, 
plus the interest of that principal during the time it remained unpaid 
after becoming due, viz., two months, which would give an amount 
of $707. So also, $100, plus the interest for 1 month, would be 
$100.50, and $500, mimts its discount for 3 months (the length of 
time paid before due), would give $7.50, leaving $492.50, and 
$707 +$100.50+$492.50=$1300. 

EXERCISES. 

1. T. C. Musgrove owes H. W. Field $900, of which $300 are 
due in 4 months; $400 in G months, $200 in 9 months; what is the 
equated time for the payment of the whole amount? Ans. G months. 

2. E. P. Hall & Co. have in their possession 5 notes drawn by 
G. W. Armstrong, all dated 1st January, 1865; the first is drawn 
at 4 months, for $45; the second at 8 months, for $120; the third 
at 10 months, for $75; the fourth at 11 months, for $60; and the 
fifth at 15 months, for $90; for what length of time must a single 
note be drawn, dated 1st May, 1865, so that it may fall due at the 
properly equated time? Ans. 6 months. 

3. A merchant sold goods as follows, on a credit of 6 months:
May 10, a bill of $600; June 12, a bill of $450; September 20, a 
bill of $900; at what time will the whole become due? 

Ans. January 16. 
4. A merohant proposed to sell goods amounting to $4000 on 8 

months' credit, but the purchaser preferred to pay! in cash and! 
in 3 months; what time should be allowed him for the payment of the 
remainder? Ans. ~ .years, 5 months. ]5 
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5. A gentlemon left his son $1500, to be paid as follows: ! in 3 
months, ! in 4: months, l in 6 months, and the remainder in S 
months; at what time ought the whole to be paid at once? 

Ans. 4 mos., 15 days. 
6. A merchant bought goods amounting to $6000. He agrees 

to pay $500 in cash, $600 in six months, $1500 in 9 months, and 
the remainder in 10 months; at what time ought he to pay the 
whole in one payment? Ans. SH months. 

7. There is due to a merchant $SOO, one-sixth of which is to be 
paid in 2 months, one-third in 3 month~, and the remainder in 
G months; but the debtor agrees to pay one-half in cash; how long 
may he retain the other half, so that neither party may sustain loss? 

Ans. Str months. 
8. A merchant sold to W. L. Brown, Esq., goods to the amount 

of $3051, on a credit of 6 months, from September 25th, lS64. 
October 4th Brown paid $476; November 12th, $375; December 
5th, $800; January 1st, 1865, 8200. When, in equity, ought the 
merchant to receive the balance? Ans. Oct. 8th, 1867. 

9. A having sold B goods to the amount of $1200, left it 
optional with him either to take them on 8 month's credit, or to pay 

. one-half in cash, one-fifth in two months, one-sixth in four months, 
and the remainder at an equated time, to correspond with the terms 
first named; what was the time? Ans. 4 years, 4 mos. 

10. A grocer sold 484 barrels of rosin, as follows: 
February 6th, 35 barrels @ $3.12!, on 4 months' time. 
March 12th, 38 barrels @ 3.00, on 4 months' time. 
March 12th, 411 barrels @ 2.62!,on 4 months' time. 

W"hat is the equated time for the payment of the whole? 
Ans. July Sth. 

11. Bought of A. B. Smith & ·Co. 1650 barrels of flour, at dif
ferent times, and on various terms of credit, as by the following 
statement; what is the equated time for the payment of the whole? 

May 6th, 150 barrels, at $4.50, on 3 months' credit. 
May 20th, 400 barrels, at 4.75, on 4 months' credit. 
July 10th, 500 barrels, at 5.00, on 5 months' credit. 
August 4th, 600 barrels, at 4.25, on 4 months' credit. 

Ans. November 6th. 
12. J. B. Smith & Co. bought of A. Hamilton & Son 576 bar· 

rels of rosin, as follows : 
May 3rd, 62 barrels @ $2.50, on 6 months' credit. 
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May 10th, 100 barrels @ 2.50, on 6 months' credit. 
May 18th, 10 barrels @ 2.50, as cash. 
May 26th, 50 barrels @ 2.75, on 30 days' credit. 
May 26th, 345 barrels @ 2.50, on six months' credit. 
May 26th, 9 barrels @ 2.00, on six months' credit. 

What is the equated time for the payment of the whole? 
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Ans. November 2nd. 
13. Purchased goods of' J. R. Worthington & Co., at different 

times, and on various terms of credit, as by the following statement: 
March 1st, 1863, a bill of $675.25, on 3 months' credit. 
July 4th, 1863, a bill of 376.18, on 4 months' credit. 
September 25th, 1863, a bill of 821.75, on 2 months' credit. 
October 1st, 1863, a bill of 961.25, on 8 months' credit. 
January lst~ 1864, a bill of 144.50, on 3 months' credit. 
February 10th, 1864, a bill of 811.30, on 6 months' credit. 
March 12th, 1864, a bill of 567.70, on 5 months' credit. 
April 15th, 1864, a bill of 3(;9.80, on 4 months' credit. 

What is the equated timc for the payment of the whole? 
Ans. March 16th, 1864. 

AVERAGING ACCOUNTS. 

WHEN one merchant trades with another, exchanging merchau
dise, or giving and receiving cash, the memorandum of the transac
tions is called an Account Current. If the goods be purchased at 
different dates, or for different terms of credit, and some arc not due 
while others are overdue, the fixing on a time when all may be set
tled, so that no interest shall be chargeable to either party, is called 
Averaging the Account. 

Since interest is the standard to which is referred the Lenefit of 
receiving money before it is due, so that in the meantime it can be 
used in trade, and also the damage of not getting it when due, it is 
fail' and proper that interest should be charged on all sums overdue, 
and deducted from all not due. In illustration, let us suppose that 
A sells goods to B, March 2, on 4 months' credit, and again nn equal 
amount on March 20, on 6 months' credit; the first wjll be due on 
July 2, and the second on September 20. Should B tender payment 
of the whole on June 2, he would be entitled to claim intcred for 
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one month on the first purchase, and for three months and eighteen 
days on the second. But if payment be delayed till August 2, A 
would be entitled to one month's interest on the first purchase, and 
B to the interest on the second for one month and eighteen days, so 
t hat there would be in favour of B, on the whole, a balance of inter
est for eighteen days. Again, supposing the settlement is not made 
till September :20, when all is due, no interest can be either charged 
or claimed on the second purchase, the term of credit having just 
then expired; but as the first debt is two months and eighteen days 
overdue, A is entitled to interest on it for that period. If neither 
i~ paid till after September 20, A has a right to claim interest on 
each for the period it has been o\·crdue. But this regulates only 
one side of the account. In order to settle the other, let us suppose 
that B has, in the meantime, sold goods to A, it is obvious that B's 
claims on A must be settled on the very Rame principle, and that 
therefore the final result must be simply the finding of the balance. 
It is more usual, however, in accounts current, to fix on ::t time such 
that the interest due by A shall exactly balance that due by B. To 
illustrate this, let us suppose a case corresponding to a ledger 
account: 

R. EVANS. 
1865. DR. 
July 21, To Merchandise on 2 months' eredit ... $200 
July 25, To Cash ..................................... 150 
Aug. 24, To Mcrchandise on 4 months' credit •.• 100 
Sept. 21, To Merchandise on 3 months' credit ... 250 

$700 

1865. CR. 
August 1, By Cash .................................. $100 
August 20, By Merchandise at 22 days.......... 110 
Sept' l' 30, By Ca.~h ............... .................. 180 
Balance ............................... , ................. 310 

$700 

To find in this case at what time the account may be settled so 
that interest shall be chargeable to neither party. Equating the 
time, as in equation of payments, we have the following operation: 
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DR. 
1865 
July 25 ....... 150X 0 
Sept. 21 ....... 200X 58=11600 
Deer. 24 ....... 250X 152=38000 
Deer. 21 ....... 100X149=14900 

CR. 
1865. 
August 1. ...... 100X 0 
Sept. 12 ........ 110X22= 2420 
Sept. 30 ....... .180X71=12780 

390 15200 

700 64500 15200-390=39 days. 

64500+ 700=92 days. Due 39 days from August 1. 
Due 9~ days from July 25, viz., viz., on September 9. 

on October 25. 

Time from September 9, to October 2;)=46 days. 
Excess of debit above credit 700-390=310. 
390 X 46=17940, and 17940+310=58 days, nearly. 

Counting 58 days forward, from October 25, will bring us to 
December 22, the time required for a settlement, with interest 
chargeable to neither party. Here the time is counted forward from 
the average date of the larger side which becomes due last, but had 
it become due first, we should have counted backward. 

The first transaction on the debit side being two months' credit 
from July 21, is not to be taken into consideration till September 
21. The second transaction, being a cash one, and therefore consid
ered as so much due, will therefore mark the date from which all 
others shall be reckoned; and, since there is no interval of time, we 
write it without a multiplier. The llext transaction has a term of 
credit extending to 152 days. and therefore we write 250X152= 
11600. 

The term of the next extends from September 21 to December 
21, a period of 149 days, and wc write 100X149=14900. The 
sum of the debits is $700, and the sum of the results obtained by 
multiplying each item by the number of days it has to run from 
July 25 is $64500. Then 64500+700=92, the equated time in 
days for the debit side. Now, as already explained, the interest for 
8700 for 92 days will be the same as the interest of $64500 for 1 
day. Hence, the debits are due 92 days from July 25, viz., on 
October 25. 

In like manner, on the credit side, the first transaction being a 
eash one, we start from its date, August 1, and, as there is no inter
val, we have no multiplier. The second being merchandise, On 22 
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days' credit, we write llOX22=-2420. The third is cash paid 71 
days after August 1, and we write 180X71=12780. 

Had the account been :;ettled on 8eptember 9, the debits would 
have been paid 46 days before coming due, and the credit side would 
havc gaincd and the debit side lost the interest for that time. 

Again, we must consider how long it would take the balance, 
~:310, to produce the same interest that $390 would produce in 46 
days. It is obvious that whatever interest $390 gives in 46 days 
will require 4G times $390 for 81 to produce the same interest, that 
is, 390x 46=17940 days, and it will require 17940-+-310=58 
days, for $:310 to produce the same interest. If the settlement is 
made on October ~3, the latest date, then the credit has been due 46 
days, and therefore bearing interest; and in order that the debit 
side may be increased by an equal amount, the time must be ex
tended beyond October 25, that i"l it must be counted forward. For 
the same reason, if the greater side had become due first, then the 
balance must be considered as due at a previous date, and therefore 
'vc must count backll'lIl'tl. 

An account may be averaged from any date, but either the first 
or thc last will be found the most convenient. The first due is 
generally used. 

On thc principles now explained may be founded the following 

RULE. 

Find the equated time when each side becomes due. 
Multiply the amount of the smaller side by the number of days 

between the two average dates, and (ljvide the product by the balance 
of the account. 

The quotient thlls obtained will be the time that the balance 
becomes due, counted ji'om the average date of the la1'!Jel' side, FOR

WARD when the amount of that side becomes due LAST, but BACK

WARD when it becomes due FIRST. 

The cash value of a balance dependll on the time of settlement. 
_ If the settlement be made before the balance is due, the interest for 

the unexpired time is to be deducted j but if the settlement is not 
made till after the balance is due, interest is to be added for thc 
time it is overdue. ' 

EXERCISES. 

In J. H. Marsden's Ledger, we find the following accounts, which, 
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on being equatcd, stand as follows j at what time should the respec
tive balances commence to draw interest: 

1. Dr. J. S. PECKHAM. Cr. 
May 16th, 1865 .......•. $724.45. I July 29th, 1865 ......... $486.80. 

Ans. December 15th, 1864. 

2. Dr. NELSON BOSTFORD. Cr. 
November 19th, 1865 ...... $635. I December 12th, 1865 ...... $950. 

Ans. January 27th, 1866. 

3. Dr. JA~IES CROW & CO. Cr. 
February 24th, 1866 .... $512.25. I June 10th, 1865 ......... $309,70. 

Ans. March 27th, 1867. 

4. Dr. J. H. BURRITT &, Co. Cr . 
.March 17th, 1866 .......... $145. I January 15th, 1866 ..... $695.60. 

Ans. December 30th, 1865. 

5. Dr. 1\1. l\ICDONALD. (}r. 
August 27th, 1865 .......... $341. I November 7th, 1865 ....... $247. 

6. Dr. JAMES I. MUSGROVE. Cr. 
July 20th, 1866 ............. $711. I April 14th, 1866 .......... $1260. 

Ans. December 9th, 1865. 

7. Dr. THos. A. BRYCE & CO. Cr. 
June 24th, 1864 ........... $1418. I September 7th, 1865 ...... $2346. 

8. Dr. E. R. CARPENTER. Cr. 
December 2nd, 1865 ... $1040.80. I August 13th, 1865 .... $1112.40. 

9. Required thc time when the balance of the following account 
becomes subject to interest, allowing the merchandise to have been 
on 8 months' credit? 

Dr. A. B. SMITH & CO. Cr. 
---~------1864. I-----=-::...-.::::--~-;.:..--::...---::...-=-;---1865'--~-;------~---= 

May 1, To l\ldse ............ $300.00 .Jan. 1, By Cash .... $500.00 
July 7," "...... ..... 759.96 Feb. 18, " Mdse .. ' 481.75 
Sep. 11," " ............ 417.20

1 
Mar. 19, " Cash .... 750.~5 

Nov. 25, " " ............ 287.70
1 

April 1, " Draft... 210.00 
Dec. 20," ".... ........ 571.101 May 25, " Cash.... 100.00 

Ans. August 5, 1865. 
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10. When will the balance of the following account fall due, the 
merchandise items being on 6 months' credit? 

Dr. .T. K. WHITE. Cr . 

-1865. - 111865.; -
_May ], To Mdse ............ $312.40; June 14, By Cash .... $200.00 
~Iay 23," ".... ........ 85.70 July 30,! "Mdse.... 185.90 
June 12, " Cash paid dft.. 105.00 Aug. 10,1 " Cash .... 100.00 
.July 29, " Mdse............ 243.80 Aug. 21, " Mdse.... 58.00 
Aug. 4," ".... ........ 92.10 Sept.28,"" 45.10 
Sept. 18, " Cash.. ........... 50.00, 

An:::. January 12, 1866. 

11. When does the balance of th~ following account become 
subject to interest? 

Dr. W. H. MUSGROVE. Cr. 
---- -----====:===~~:===.====;=== 

It:(j4. 1864. I 
~\.ug_ 10, To Mdse 4 mos. $285.30 Oct. 13,IBy Cash ....... $400.00 
Aug.17," "60 days 192.60 Oct. 26,"" 150.00 
Sept.21," "30 " 256.80 Dec. 15, " :Mdse 2 mos 345.80 
Oct. 13, " Cash p'd dft. 19o.00IDec. 30," "4" 230.40 
Nov. 2;), " :Mdse 6 mos. 432.20 1865. 
Nov. 30," "90 days 215.25 ,Jan. 4," Cash ....... 340.30 
Dec. 18," " 2 mos. 68.90 Jan. 21,"" 180.00 

1865. il 
Jan. 31, " Cash.......... 100.00, 

12. Iu the following account, when did the balance become due, 
the merchandise articles being on 6 months' credit? 

Dr. R. J. BRYCE in account with D. HICKS & Co. Cr. 
-----:-======::===~~====== 1864.- -- --- I' 1864. 
Jan. 4, To Mdse ............ $ 96.57 Jan. 30,By Cash ... $240.00 
Jan. 18," ,. ............ 57.67 April 3," " ... 48.88 
:Feb. 4, " Cash paid draft. 80.00 May 22,"" 50.00 
Feb. 4, " Mdse............ 38.96 
Feb. 9, " Cash paid draft. 50.26 
.Mar. 3, " Mdse............ 154.46 
Mar. 24." .,............ 42.30 
April 9;" "............ 23.60 
May 15," ".... ........ 28.46 
:May 21," "............ 177.19 

Ans. December 22nd, 1864. 
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13. When, in equity, should the balance of the following account 
be payable? 

.Dr. J. McDoNALD & CO . Cr. 

1865. I 1864. ' 
Jan. 3, To Cash .... $200 I Sept. 20,IBy Mdse, 6 mos ..• $583.17 
Jan. 31; " " 300 I Oct. 27," " 4 " .. 321.00 
Feb. 8 " " 75 I Dec. 5, ,. 

" t) " 137.00 , 
100 I 

.. 
Feb. 21, " " 1865. 
Mar. 10, " ., 350 Jan. 18, " " 60 days .. 98.75 
Mar. 24, " . , 25 Feb. 26, " .. 6 mos ... 53.98 
Apr. 12, " " 40 Apr. 15'1 " " 4 " 634.00 
June 1 " ., 80 ,.June 12,1 " " .) " fl7.23 '" , 

Sept. 21.1 " June 20, " " 125 " 6 ., 8,1.00 
July 4 " " 268 Dec. 29,1 " " 6 " 132.14 , 
Sept. 27, " " 250 
Dec. 9 " 

., 100 I , 

Ans. October 10, 1866. 

, ... 

To find the true cash balance of an account current when each 
item draws interest. 

EXAlIIPLE. 

What is the balance of the following account on January 19th, 
1866, a credit of three months being allowed on the merchandise, 
money being worth 6 per cent. ? 

Dr. 

1865. 
Mar. 12, 
Apr. 21, 
May 6 , 
May 27, 

uly 16, J 

o 
Sept. 10, 

ct. 19, 

To 
. " 
" 
" . , 
" ., 

)IUSGROVE & WRIGHT. 

-
f865. 

Merchandise ... $340.00 Apr. 20, 
" 150.00 May 4, ... 

Cash paid draft 165.00 June 15, 
l\Idse ............ 215.00 Aug. 10, 
Cash ............ 100.00 Sept. 23, 
~ldse ............ 310.00 Nov. 12. 

" 120.00 Dee. 15; ............ 

Cr. 

By l\Idse '" $200.00 
" Cash ... 110.00 
" " 230.00 ... 
" Mdse ... 180.00 
" Cash ... 50.00 
" " 50.00 ... 
" ., 

.. ·1 100.00 
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SOLUTION. 

Due. 
June 12, 
July ~1, 
May 6, 
Aug. ~7, 
July 16, 
Dec. 10, 
Jan. 19, 

Debits. 

$340X221= 75140 
150 X 182= 27300 
165X258= 42570 
215x145=-- 31175 
100x 187= 18700 
310x 40= 12400 
120X 0= 0 

$1400 6)207285 

$34.547 

Credits. 
Dne. 

July 20, $200X183= 36600 
May 4, 110X260= 28600 
June 15, 230X218= 50140 
Nov. 10, 180X 70= 12600 
Sept. 23, 50X118= 5900 
Nov. 12, 50X 68= 3400 
Dec. 15, 100X 35= 3500 

$920 6)140740 

$23.456 

The different items on the debit and credit sides of the account 
being on interest from the date on which it becomes due until the 
time of settlement, the total interest of all the debit items will be 
the same as the interest of $207285 for one day, or the interest of 
$1 for 207285 days, which is $34.547. So also, the total interest of 
all the credit items will be the same as the interest of $140740 for one 
day, or the interest of $1 for 140740 days, which is $23.450. Now, 
since each side of the account is to be increased by its interest, the 
cash balance will be represented by the number denoting thc differ
ence between the two sides oft,he account, after the interest is added; 
thus, $1400+$34.547=$1434.547, amount of debit side, and $920 
+$23.456=$943.456, amount of credit side, then $1434.547-
$943.456=$49.109, cash balance. 

SECOND lIIETHOD. 

Debits. Credits. 
Day~. Int. 

Int. on $340 for 22i=$12.523 
Days. Int. 

Int. on $200 for 183= $6.100 
" 150 " 182= 4.550 " 110 " 260= 4.766 
II 165 " 258= 7.095 " 230 " 218== 8.356 
" 215 " 145= 5.195 " 180" 70= 2.100 
" 100 " 187= 3.116 " 50 "118= .983 
" 310" 40= 2.066 " 50" 68= .566 
" 120" 0 " 100" 35= .583 

$1400 $34.545 $920 $23.454 

Now, $34.545 debit interest-$23.454 credit interest=$11.09, 

, 
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the balance of interest, and $1400, amount of debit items+$11.0~ 
=$1411.09, and $1411.09-$920 amount of' credit items=$491.00 
the cash balance, which is the same as obtained by the first solution. 
Hence from the foregoing we deduce the following 

RULE . 

.llfultiply each item of debit and credit by the number of days 
intervening between its becoming due and the time of settlement. Then 
consider the sums of the products of the debit and credit items as so 
many dolklrs, and find the intercst on each for one day, which will 
be the interest, respectively, of the debit and Cl'edit item,s. 

Place the baklnce of interest on its own side of the account, (/ lid 
the difference then between the two sides will be the tme balance,. 07', 

Fin(Z the interest on each item from the date on which it becomes 
due to the time of settlemcnt. The difference of the sums ofillterests, 
on the debit and credit sides of the account will represent the balance 
of interest, which is placed on its own side of the account, and the 
difference then between the two sides will be the trlle balance. 

NOTE.-lf any item should not come due until after the time of settlement., 
the side upon which it is, should be diminished, or the opposite side iu
creased by the interest of such item from the time of settlement ~til due. 

EXERCISES. 

1. What will be the cash balance of the following account if 
settled on January 1, 1865, allowing interest at 8 per cent. on each 
item after it is due? 

Dr. R. EVANS in account with JOHN JONES. 

1864. ' -I' 1864 . 
• June 11, To 1\Idso,4mos. $315.00 Apr. 15, By Mdse, 3 mos. $350.00 
June 29," " ti" 180.00 May 10," " 4" 120.00 
July 18, " Cash p'd dft. 200.001 June 12," " Ii" 240.00 
Aug. 25, "Cash......... 75.0011June 30, " Cash......... 100.00 
Aug. 31, " 1\Idse,2 mos. 50.00

1 

July 15," "......... 90.00 
Sept. 3," " 1" 100.00iiJuly 27," "......... 80.00 
Sept,,20, " Cash ........ '11 80.001IAug. 6, " Mdse,as cash 100.00 
Oct. 14," ".. ....... 150.00

1I
Aug. 20, " Cash......... 175.00 

Oct. 19. " Mdse,as cash 300.00, Aug. 30, " 1\ld8e, 3 mos. 75.00 

Ans. $110.86. 

2 . ... ~. B. Smith is in account and interest with J. K. An10s & Co., 
as follows :-Debtor, January 1,1865, to merchandise, on I:) months, 
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$156.10; February 3, to cash paid draft, $100 j March 20, to mer
chandise, on 4 months, $316.90; March 30, to merchandise, on 4 
months, $162; May 15, to cash paid draft, $100; August 20, to 
merchandise, on 6 months, $213. Creditor, February 1, by cash, 
$120; March 20, by merchandise, on 4 months, $420.16; May 1, 
by merchandise, on 6 months, $300: July 1, by merchandise, on 4 
months, $50; September 10, by merchandise, on 4 months, $99.84. 
Required, the true balance, if settled on December 1, 1865, interest 
being at 6 per cent. ? Ans. $61.36. 

3. Required the true balance, March 25, 1865, on the following 
account, each item drawing 7 per cent. interest from its date. A. 
B. Lyman in account and interest with John Russell & Co.:
Debtor, July 4, 1864, to merchandise, $200 j September 8, to mer
chandise, $300; September 25, to merchandise, $250; October 1, 
to merchandise, $600; November 20, to merchandise, $400; Decem
ber 12, to merchandise, $500; January 15, 1865, to merchandise, 
$100; March 11, to merchandise, $120. Creditor, July 20, 1864, 
by cash, $:JOO; August 15, by cash, $350; September 1, by cash, 
$400; November 1, by cash, $320; December 6, by merchandise, 
$600; December 20, by cash, $100 j February 1, 1865, by cash, 
$200 j February 28, by merchandise, $150. Ans. $50.64. 

ALLIGATION. 

Alligation is the method of making calculations regarding the 
compounding of articles of different kinds or different values. It 
is a Latin word, which means binding to, or binding together. 

It is usual to distinguish alligation as being of two kinds, medial 
and alternate. 

ALLIGATION MEDIAL. 

Alligation medial relates to the average value of articles com-
pounded, when the actual quantities and rates are given. • 

EXAlIIPLE. 

A miller mixes three kinde of grain: 10 bushels, at 40 cents a 
bushel; 15 bushels, at 50 cents a bushel; and 25 bushels, at 70 cents 
a bushel; it is required to find the value of the mixture. 
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10 bushels, at 40 cents a bushel, will be worth 400 cents., 
15 bushels, at 50 cents a bushel, will be worth 750 cepts., 
25 bushels, at 70 cents a bushel, will be worth 1750 cents., 

giving a total of 50 bushels and 2900 cents, and hence the mixture 
is 2900+50=58 cents, the price of the mixture per bushel. Hence 
the 

RULE. 

Find the value of each of the articles, and divide the sum oj 
their values by the number denoting the sum of the m·ticles, and the 
quotient will be the price of the mixture. 

EXERCISES. 

1. A farmer mixes 20 bushels of wheat, worth $2.00 per bushel, 
with 40 bushels of oats, worth 50 cents per bushel; what is the 
price of one bushel of the mixture? Ans. $1. 

2. A grocer mixes 10 pounds of tea, at 40 cen ts per pound; 20 
pounds, at 45 cents per pound, and 30 pounds, at 50 cents pel' 
pound; what is a pound of this mixture worth? Ans. 46i cents. 

3. A liquor merchant mixed together 40 gallons of wine, worth 
80 cents a gallon; 25 gallons of brandy, worth 70 cents a gallon; 
and 15 gallons of wine, worth $1.50 a gallon; what was a gallon of 
this mixture worth? Ans. 90 cents. 

4. A farmer mixed together 30 bushels of wheat, worth $1 per 
bushel; 72 bushels of rye, worth 60 cents per bushel; and 60 
bushels of barley, worth 40 cents per bushel j what was the value of 
2! bushels of the mixture? Ans. $1.50. 

5. A goldsmith mixes together 4 pounds of gold, of 18 carat8 
fine; 2 pounds, of 20 carats fine j 5 pounds, of 16 carats fine j and 
3 pounds, of 22 carats fine j how many carats fine is one pound of 
the mixture? Ans. 18~. 

ALLIGATION ALTERNATE . .. 
Alligation alternate is the method of finding how much of seve. 

ral ingredients, the quantity or value (If which is known, must be 
eombined to make a compound of a given value. 

CASE I. 

Given, the value of several ingredients, to make a compound of 
a given value. 
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EXAMPLE 

How much sugar that is worth 6 cents, 10 cents, and 13 cents 
per pound, must be mixed together, so that the mixture may be 
worth 12 cents per pound? 

12 cent.s. 

SOLUTION. 

{

I lb., at 6 cents, is a gain of 6 cents. i Gain. 
1 lb., at 10 cents, is a gain of 2 cents. 8 

1 lb., at 13 cents, is a loss of 1 cent. 

7 Ibs. morc, at 13 cents; is a loss of ..... . 

Loss. 
1 
7 

Gain 8 Loss 8 

It is evident, in forming a mixture of sugar worth 6, 10 and 13 
cents per pound so as to be worth 12 cents, that the gains obtained 
in putting in sugar of less value than the average price must exactly 
balance the losses sustained in putting in sugar of greater value than 
the average price. Hence in our example, sugar that is worth 6 
cents per pound when put in the mixture will sell for 12, thereby 
giving a gain of 6 cents on every pound of this sugar put in the 
mixture. So also sugar that is worth 10 cents per pound, when in 
the mixture will bring 12, so that a gain of 2 cents is obtained on 
every pound of this sugar used in the compound. Again, sugar that 
is worth 13 cents per pound, on being put into the mixture will sell 
for only 12 cents, consequently a loss of 1 cent is sustained on every 
pound of this sugar used in forming the mixture. In this manner 
we find that in taking one pound of each of the different qualities of 
sugar there is a gain of 8 cents, and a loss of only 1 cent. Xow, our 
losses must equal our gains, and therefore we have yet to lose 7 cents, 
and as there is only one quality of sugar in the mixture by which 
we can lose, it is plain that we must take as much more sugar at 13 
cents as will make up the loss, and that will require '; pound •. 
Therefore, to .form a. mixture of sugar worth G, 10 and 13 cents per 
pound, so as tu be worth 12 cents per pound, we will require 1 
pound at 6 cents, 1 pound at 10 cents, and 1 pound at the 13 
cents+7 pounds of the same, which must be taken to make the loss 
equal to the gain. 

By making a mixture of any number of times these answers, it 
will be observed, that the compound will be correctly formed. Hence 
we can readily perceive that any nUDlber of answers mav be obtained 
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to all exercises of this kind. From what has been said we deduce 

the f:>llowing 

RULE. 

Find how much is gained or lost by taking one of each kind oj 
the proposed ingredients. Then take one or more of the ingredients, 
or such parts of them as lOill make the gains and losses eqltal. 

EXERCISES. 

1. A grocer wishes to mix together tea worth 80 cents, $1.20, 
$1.80 and $2.40 per pound, so as to make a mixture worth $1.60 
per pound; how many pounds of each sort must he take? 

Ans. 1 lb. at 80 cents; 1 lb. at $1.20; 2 lbs. at $1.80, and 1 lb. 
at $2.40. 

2. How much corn, at 42 cents, 60 cents, 67 cents, and 78 cents 
per bushel, must be mixed together that the compound may be worth 
64 cents per bushel? 

Ans. 1 bush. at 42 cts. ; 1 bush. at 60 cts.; 4 bush. at 67 cts. ; 
and 1 bush. at 78 cts. 

3. It is required to mix wine, worth 60 cents, 80 cents, and 
$1.20 per gallon, with water, that the mixture may be worth 75 cts. 
per gallon; how much of each sort must be taken? 

Ans. 1 gal. of water; 1 gal. of wine at 60 ets. ; 9 gal. nt 80 ets. ; 
and 1 gal at $1.20. 

4. In what proportion must grain, valued at 50 cents, 56 cents, 
62 cents, and 75 cents per bushel, be mixed together, that the com
pound may be 62 cents per bushel? 

Give, at least, three answers, and prove the work to be correct. 
5. A produce dealer mixed together corn, worth 75 cents per 

bushel; oats, worth 40 cents per bushel; rye, worth 65 cents per 
bnshel, and wheat, worth $1 per bushel, so that the mixture was 
worth 80 cents per bushel; what quantity of each did he take? 

Give four answers, and prove the work to be correctly done in 
each case. 

CASE II. 

When one or more of the ingredients are limited in quantity, to 
find the other ingredients. 

EXAMPLE. 

How much barley, at 40 cents; oats, at 30 cents, and corn, at 60 
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cents per bushel, must be mixed with 20 bushels of rye. at 85 cents 
per bushel, so that the mixture may be worth 60 cents per bushel? 

SOLUTION. 

Bush. Cents. 
1 at 40, gives ......•........... 
1 at 30, gives ................. . 
1 at 60, gives.......... . ... .. 

20 at 85, gives ................ .. 

9 at 40, gives ................. . 
9 at 30, gives ................. . 

Gain. 
.20 
.30 
.00 

.50 
1.80 
2.70 

$5.00 

Loss. 

.00 
5.00 

5.00 

$5.00 

By taking 1 bushel of barley, at 40 cents, 1 bushel of oats at 30 
cents, and 1 bushel of corn at 60, in connection with 20 bushels of 
rye at 85 cents per bushel, we observe that our gains amount to 50 
cents and our losses to $5.00. Now, to make the gains equal the 
losses, we have to take 9 bushels more at 40 cents, and 9 bushels 
more at 30 cents. This gives us for the answer 1 bushel+9=10 
bushels of barley, 1 bushel+9=10 bushels of oats, and 1 bushel of 
corn. From this we deduce the 

RULE. 

Find how much is gained or lost, by taldug one of each of the 
proposed ingredients, in connection 1cith the ingredient which is 
limited, and if the gain and loss be not equal, tal~e sllch of the pro
posed 'ingredients, or sllch parts of them, (IS 1vill make the gail! and 
loss equal. 

EXERCISES. 

6. How much gold, of 16 and 18 carats fiue, must be mixed 
with 90 ounces, of 22 carats fine, that the compound may be 20 
carats fine ? 

Ans. 41 ounces of 16 carats fine, and 8 of 18 carats fine. 
7. A grocer mixes teas worth $1.20, $1, and 60 cents per pound, 

with ~u pounds, at 40 cents per pound; how much of each sort must 
he take to make the composition worth 80 cents per pound? 

Ans. 20 at $1.20; 10 lbs. at $1; 10 lhs. at 60 cents. 
8. How much barley, at 50 cents per bushel, and at 60 cents 

per bushel. must be mixed with ten bushels of l)ease, worth 80 cents 
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per bushel, and 6 bushels of rye, worth 85 cents per bushel, tl) make 
a mixture worth 75 cents per bushel? 

Ans. 3 bushels, at 50 cents; 2i bushels, at 60 cents. 
9. How many pounds of sugar, at 8, 14, and 13 cents per 

pound, must be mixed with 3 pounds, worth 9t cents per pound i 4 
pounds, worth 10! cents per pound j and 6 pounds, worth 13! cents 
per pound, so that the mixture may be worth 12! cents per pound? 

Ans. 1 lb., at 8 cts. ; 9 lbs., at 14 cts. jand 5t lbs., at 13 cts 

CASE III. 

To find the quantity of each ingredient, when the sum of the 
ingredients and the average price are given. 

EXA~IPLE. 

A grocer has sugar worth 8, 10, 12 and 14 cents per pound, and 
he wishes to make a mixture of 240 pounds, worth 11 cents pal: 
pound j how much of each sort must he take? 

SOLUTION. 

Gain. Loss. 
1 lb., at 8 cents, gives.-,................... 3 
1 lb., at 10 cents, gives...... .............. 1 
1 lb., at 12 cents, gives..................... 1 
1 lb., at 14 cents, gives..................... 3 

4lbs. 4 

240 Ibs.+4=60 lbs. of each sort. 

By taking 60 lbs. of each sort we have the required quantity. 
and it will be observed that the gains will exactly balance the losses, 
consequently the work is correct. Hence the 

R UL E. 

Find the leaBt quantity of each ingredient by CASE I., Then 
divide the given amount by the sum of the ingredients already found, 
and multiply the quotient by the qnantities found for the propor
tional quantities. 

10. What quantity of three different kinds of raisins, worth 15 
cents, 18 cents, and 25 cents per pound, must be mixed together to 
fill a box containing 680 lbs., and to be worth 20 cents per pound? 

Ans. 200 lbs., at 15 cents j 200 Ibs., at 18 cents i and 280 Ibs., 
at 25 cents. 

16 
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11. How much sugar, at 6 cents, 8 cents, 10 cents, and 12 cents 
per pound, must be mixed together, so as to form a compound of 200 
pounds, worth 9 cents per pound? Ans. 50 lbs. of each. 

12. How much water must be mixed with wine, worth 80 oents 
per gallon, so as to fill a vessel of 90 gallons, which may be offered 
at 50 cents per gallon? Ans. 56~ gals. wine, and 33£ gals. water. 

13. A wine merchant has wines worth $1, $1.25, $1.50, $1. 75, and 
82 per gallon, and he wishes to form a compound to fill a 150 gallon 
cask that will sell at $1.40 per gallon; how many gallons of each 
sort must he take? Ans. 54 of $1, and 24 of each of the others. 

14. A grocer has sugars worth 8 cents, 10 cents, 12 cents, and 
20 cents per pound; with these he wishes to fill a hogshead that 
would contain 200 pounds; how much of each kind must he take, so 
that the mixture may be worth 15 cents per pound? 

Ans. 33! lbs. of 8, 10, and 12 cents, and 100 lbs. of 20 cents. 
15. A grocer requires to mix: 240 pounds of different kinds of 

raisins, worth 8 cents, 12 cents, 18 cents, and 24 cents per lb., so 
that the mixture shall be worth 10 cents per pound j how much must 
be. taken of each kind? 

Ans. 192 lbs. of 8 cents, and 16 Ibs. of each of the other kinds. 

MONEY; ITS NATURE AND VALUE. 

MONEY it:! the medium through which the incomes of the different 
members of the community are distributed to them, and the measure 
by which they estimate their possessions. 

The precious metals have, among almost all nations, been the 
standard of value from the earliest time. Except in the very rudest 
state of society, men have felt the necessity of having some article, 
of more or less intrinsic value, that can at any time be exchanged for 
different commodities. No other substances were so suitable for this 
purpose as gold and silver. They are easily divisible, portable, and 
among the least imperishable of' all substances. The work of divid· 
ing the precious metals, and marking or coining them, is generally 
undertaken by the Government of each State. 

Money it:! a commodity, and its value is determined, like that of 
other commodities, by demand and supply, and cost of production. 
'When there is a large supply of money it becomes cheap j in other 
words, more of it is required to purchase other articles. P' all the 
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money in circulation were doubled, prices would be doubled. The 
usefulness of money depends a great deal upon the rapidity of its 
circulation. A ten-dollar bill that changes hands ten times in a 
month, purchases, during that time, a hundred dollars' worth of 
goods. A small amount of money, kept in rapid circulation, does 
the same work as a far larger sum used more gradually. Therefore, 
whatever may be the quantity of money in a country, only that part 
of it will effect prices which goes into circulation, and is actually 

exchanged for goods. 
Money hoarded, or kept in reserve by individuals, does not act 

upon prices. An increase in the circulating medium, conformable 
in duration and extent to a temporary activity in business, does not 
raise prices, it merely prevents the fall that would otherwi~e ensue 
from its temporary scarcity. 

PAPER CURRENCY. 

PAPER CURRENCY may be of two kinds-convertible and incon· 
vertible. When it is issued to represent gold, and can at any time 
be exchanged for gold, it is called convertible. When it is issued by 
the sovereign power in a State, and is made to pass for money, by 
merely calling it money, and from the fact that it is received in pay
ment of taxes, and made a legal tender, it is known as an inconver
tible currency. Nothing more is needful to make a person accept 
anything as money, than the persuasion that it will be taken from 
him on the same terms by others. That alone would ensure its 
currency, but would not regulate its value. This evidently cannot 
depend, as iu the case of gold and silver, upon the cost of production, 
for that is very trifling. It depends, then, upon the supply or the 
quantity in circulation. While the issue of inconvertible currency 
i~ limited to something under the amount of bullion in circulation, it 
will on the whole maintain a par value. But as soon as gold and 
silver are driven out of circulation by the flood of inconvertible 
currency, prices begin to rise, and get higher with every additional 
issue. Among other commodities the price of gold and silver articles 
will rise, and the coinage will rise in value as mere bullion. The 
paper currency will then become proportionably depreciated, as COlll

pared with the metallic currency of other countries. It would be 
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quite impossible for these results to follow the issue of convertible 
paper for which gold could at any time be obtained. 

All variations in the value of the circulating medium are mis
chievous; they disturb existing contracts and expecta.tions, and the 
liability to such disturbing influences. renders every pecuniary 

engagement of long date entirely precarious. 
A convertible paper currency is, in many respects, beneficial. 

It is a more convenient medium of circulation. It is clearly a gain 
to the issuers, who, until the notes are returned for payment, obtain 
the use of them as if they were a real capital, and that, without any 

loss to the community. 

THE CURRENCY OF CAN ADA. 

IN Canada there are two kinds of currency; the one is called 
the old or Halifax currency, reckoned in pounds, shillings, pence 
and fractions of a penny; the other is reckoned by dollars and cents 
as already explained under the head of Decimal Coinage. The 
equivalent in gold of the pound currency is 101.321 grains Troy 
weight of the standard of fineness prescribed by law for the gold 
coins of the united kingdom of Great Britain and Ireland. The 
only gold coins now in circulation in Britain are the sovereign, value 
one pound, or twenty shillings sterling; and the half sovereign, ten 
shillings. The dollar is one-fourth of the pound currency, and the 
pound sterling is equal to $4.86i. In the year 1786, the congress 
of the United States adopted the decimal currency, the dollar being 
the unit, and the system was introduced into Canada in 1858. 
By the term legal tender is meant the proffer of payment of an 
account in the currency of any country as established by law. 
Copper is a legal tender in Canada to the amount of one shilling or 
twenty cents, and silver to the amount of ten dollars. The British 
sovereign of lawful weight passes current, and is a legal tender to 
any amount paid in that coin. There is a silver currency proper to 
Canada, though United States' coins are most in circulation. The 
gold eagle of the United States, coined before July 1, 1834, is a 
legal tender for $10.661 of the coin current in this province. The 
same coin issued after that is a legal tender for $10. 
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EXCHANGE. 

IT of'tcn becomes necessary to send money irom Glle town or 
eountry w another for various purposes, generally in payment for 
goods. The usual mode of making and receiving payments between 
distant places is by bills of exchange. A merchant in Liverpool, 
whom we shall call A. B., has received a consignment of flour from 
C. D., of Montreal j and another man, E. F., in Liverpool, has 
shipped a quantity of cloth, in value equal to the flour, to G. H. in 
Montreal. There arises, in this transaction, an indebtness to Mon
treal for the flour, as well as an indebtedness from Montreal for the 
cloth. It is evidently unnecessary that A. R, in Liverpool, should 
send money to C. D. in Montreal, and that G. II., in Montreal, 
should send an equal sum to E. F. in Liverpool. The one debt 
may be applied in payment of the other, and by this plan the expense 
and risk attending the double transmission of the money may be 
saved. C. D. draws on A. B. for the amount which he owes to him; 
and G. H. having an equal amount to pay in Liverpool, buys this 
bill from C. D., and sends it to E. F., who, at the maturity of the 
bill, presents it to A. B. for payment. In this way the debt due 
from Montreal to Liverpool, and the debt due from Liverpool to 
Montreal are both paid without any coin passing' from one place to 
the other. 

An arrangement of this kind can always be made when the debts 
due between the different places are equal in amount. But if there 
is a greater sum due from one place than from the other, the debts 
cannot be simply written off against one another. Indeed, when a 
person desires w make a remittance to a foreign country, he does not 
make :.t personal search for some one who has money to receive from 
that country, and ask him for a hill of exchange. There are ex
change brokers and bankers whose business this is. They buy bills 
from those who have money to receive, and sell bills to those who 
have money to pay. .\. person going to a broker to buy a bill may 
very likely receive one that has been bought the same day from a 
merchant. If the broker has not on hand any exchange that he has 
bought, he will often give a bill on his own foreign correspondent j 
and to place his correspondent in funds to meet it, he will remit to 
him all the exchange which he has bought and not l'e·sold. 
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W'hen brokers find that they are asked for more bills than are 
offered to them, they do not absolutely refuse to give them. To 
enable their correspondents to meet the bills at maturity, as they 
11ayC no exchange to send, they have to remit funds in gold and 
silver. There arc the expenses of freight and insurance upon the 
specie, besides the occupation of a certain amount of capital involved 
in this; and an increased price, or premium, is charged upon the 
exchange to cover all. 

The reverse of this happens when brokers find that more bills 
are offered to them than they can sell or find use for. Exchange on 
the foreign country then falls to a discount, and can bc purchased at 
a lower rate by those who require to make payments. 

There are other influences that disturb the exchange between 
different countries. Expectations of receiving large payments from 
a foreign country will have one effect, and the fear of having to 
make large payments will have the opposite effect. 

AMERICAN EXCHANGE. 

EXCHANGE between United States and Canada is a matter of every 
day importance on account of the proximity of the two countries, and 
the incessant intercourse between them both of a social and commer
cial character. l\l(uch inconvenience has been felt latterly in Canada. 
on account of the depreciation of American currency. The imme
diate cause of this was the late war. The exigencies of the Northern 
States compelled them to issue, to enormous amounts, an inconvertible 
paper currency known by the name of" Greenbacks." As the value of 
these depended mainly on the stability of the government, and the 
success of the war, public confidence wavered, and in consequence 
the value of this issue sunk materially. Much damage was accord
ingly suffered by Canada, as all her commercial intercourse with the 
States was cramped by this depreciation of the currency, as well as 
by the fluctuation of the money market generally, and the doubtful 
issue of the struggle. 

From these causes the value of gold rose gradually until it reached 
the enormous premium of nearly two hundred per cent., or quotation 
of nearly three hundred. But though gold was quoted at nearly 
two hundred per cent. premium, it must not be understood that 
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American money, or greenback!!, was at that rate per cent. discount. 
For example, when gold is quoted at 150, or 50 per cent. premium, 
greenbacks are not at a discount of 50 per cent., as many might be 
led to suppose, but only at 331. The error will be more apparent 
from the consideration that when gold is quoted at 100 per cent. 
premium, the discount would not be 100, for if it were, money would 
be worth absolutely nothing. 

CASE I. 

To find the value of $1, American currenCy, when gold i!l at a 
premium. 

EXAMPLE. 

When gold is quoted at 140, or 40 per cent. premium, what is 
the value of $1, American currency? 

SOLUTION. 

Since gold is at a premium of 40 per cent., it requires 140 cents 
<lof American funds to equal in \Ulue $1, or 100 cents ill gold. Hence 
the value of $1, American money, will be represented by the number 
of times 140 is contained in 100, which is .71~, or 71~ cents. 
Hence to find the value of $1 of any depreciated currency reckoned 
in dollars and cents, we deduce the following 

RULE. 

Div'ide 100 cents by 100 plus the rate of premium on gold, and 
the quotient will be the value ol 8l. 

Subtract this from $1, and the remainder will be theTateo! dis
count on the given currency. 

CASE II. 

To find the value of any given sum of Amerioan currency when 
gold is at a premium. 

EXAlIlPLE. 

What is tho value of $280, American money, when gold is quoted 
at 140, or 40 per cent. premium? 

SOLUTION. 

We find by Case I. the value of $1 to be 71~ cents. ~ow it is 
evident that if 71~ cents be the value of $1, the value of $280 will 
be 280 times 714 cents, which is $200, or $280+1.40==28000+ 
140=$200. Hence we have the following 
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RU LE. 

Multiply the value of $1 by the numheJ' denoting the given 
amount of American money, and the product will be the gold value j 
or, 

Divide the given sum of American money by 100 (the nwrnlJer of 
cents 1:n $1,) plus the premium, and the quotient will be the value in 
'Jold. 

CASE III. 

To find the premium on gold when American money is quoted 
at a certain rate per cent. discount. 

E X A ~l P LE. 

When the discount on American money is 40 per cent., what is 
the premium on gold? 

SOLUTION. 

If American money is at a discount of 40 per cent., the discount 
on $1 would be 40 cents, and consequently the value of $1 would be 
equal to $1.00-40 cents, equal to 60 cents. Now, if 60 cents in 
gold be worth $1 in American currency, $1 or 100 cents in gold 
would be worth 100 times lo of $1, which is $1.66i, from which if 
we subtract $1, the remainder will bc the premium. Therefore, if 
American currency be at a discount of 40 per cent., the premium on 
gold would be 66i per cent. Hence we deduce the following 

RULE. 

Divide 100 cents by the nu.mber denotillg the gold value of $1, 
American currency, and the quotient wilt be the value, in American 
currency, of $1 in gold, from which subtract $1, and the 1'emainder 
will be the premium. 

CASE IV. 

To find the value in American currency of any given amount Qf 
gold. 

EXAlIIPLE. 

What is the value of $200 of gold, in American currency, gold 
being quoted at 150? 

SOLUTION. 

When gold is quoted at 150, it requires 150 cents, in American 
currency, to equal in value $1 in gold. Now, if $1 in gold be worth 
$1.50 in American currency, $200 will be worth 200 times $1.50, 
which is $300. Hence the 
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RULE. 

Multiply the value of $1 by the number denotin!l the arMunt of 
fjold to be coonged, and the product will be the value i1ll American 
currency j or, 

To the given sum add the prenliinm OJ/, itself at tM given rate, 
and the re8ult wilt be the value in American currency. 

EXERCISES. 

1. If American currency is at a discount of 50 per cent., what is 
the value of $450 ? Ans. $225. 

2. The quotation of gold is 140, what is the discount on Ameri-
can currcncy? An8. 284 per cent. 

3. A person exchanged $750, American money, at a discount of 
35 per cent. for gold j how much did he receive'l Ans. $487.50. 

4. Purchased a draft on New York for $150U, at a discount of 
3t! per cent. ; what did it cost me ? Ans. $1027.50. 

5. American currency is quoted at 33~ per ccnt discount; what 
is the premium on gold? Ans. 50 per cent. 

6. Purchased a suit of clothes in Toronto for $35, but on paying 
for the same in Ame'dcan funds, the tailor charged me 32 per cent. 
discount; how much had I to pay him? Ans. $51.47. 

7. What would be the difference between the quotations of gold, 
if greenbacks were selling at 40 and 60 per cent. discount. '1 

Ans. 83~ per cent. 
8. P. Y. Smith borrowed from C. R. King, $27 in gold, 

and wished to repay him in American currency, at a discount of 38 
per cent. ; how much did it require? . Ans. $43.55. 

9. J. E. Peckham bought of Sidney Leonard a horse and cutter 
for $315.50, American currency, but only having $200 of this sum, 
he paid the balance in gold, at a premium of 65 per cent. ; how much 
did it require? Ans .... $70. 

10. An American drover purchased of a farmer a yoke of oxen 
valued at $135 in gold, but paid him $112 in American currency, at 
a discount of 27~ per cent. j how much gold did it require to pay 
the balancc '! Ans. $53.80. 

11. W. H. Hounsfield & Co., purchased in New York City, 
merchandise amounting in valne to $4798.40, on 3 months' credit, 
premium on gold being 79~ per cent. At the expiration of the three 
months they purchased a draft on Adams, Kimball and Moore of 
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New York, for the amount due, at a discount of 571 per cent. ; what 
was the gain by exchange? Ans. $647.75. 

12. A makes an exchange of a horse for a carriage with B; the 
horse being valued at $127.50 in gold, and the carriage at $210, 
American currency. Gold being at a premium of 65 per cent; what 
was the difference, and by whom payable? 

Ans. B pays A 23 cents. 
13. A merchant takes $63 in American silver to a broker, and 

wishes to obtain for the same greenbacks which are selling at a dis
count of 30 per cent. The broker takes the silver at 3J per cent. 
discount; what amount of' American currency does the merchant 
receive? Ans. $86.85. 

14. I purchased of B. W. Smith a farm in the township of Essa 
containing 100 acres, at $15 per acre. Sold 50 acres to an Ameri
can speculator, at $23 per acre, American money; exchanged! of 
the remainder with Isaiah Wright, Esq., for a town lot in Brantford, 
allowing him for the difference of barter $400, for which he agreed 
to take its equivalent in American money. at a discount of 30 per 
cent.; the balance I sold to J. R. Forster, at a profit of 20 per cent., 
receiving in payment his note at 30 days, which I immediately sold 
to an American for $900 greenbacks. The amount of American 
currency I then had on hand I exchanged with my broker for Canada 
money, which was quoted at a premium of 50 per cent.; required 
the amount of profit, and the rate per cent. of gain. 

15. A merchant left Toronto for New York City to purchase his 
stock of spring goods, taking with him to defray expenses $95 in 
gold. After purchasing his ticket to the Suspension Bridge for 
$2.40, he expended the balance in greenbacks, which were at a dis
count of 41! pet cent. When in New York he drew from this 
amount $23.85 to "square" an old account then past due. On 
arriving home he found that he still had in greenbacks $16.40, which 
he disposed of at a discount of 43£ per cent., receiving in payment 
American silver at a discount of 3t per cent., which he passed off at 
2! per cent. discount for gold. What were his expenses in gold; the 
actual amount in greenbacks paid for expenses, and the amount of 
silver received ? 

Ans. Total expenses in gold, $71.76; expenses in greenbacks, 
$118.04 j silver received, $9.53. 
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STERLING EXCHANGE. 

IN Britain money is reckoned by pounds, shillings and pence, and 
fractions of a penny, and is called sterling money, the gold sov-
ereign, consisting of 22 parts gold and 2 alloy, being the standard, and 
the shilling, one-twentieth part of this, a silver coin of 37 parts silver 
and 3 copper, and the penny, one-twelfth part of this, a copper coin, 
the ingredients and size of which have frequently becn altered. This 
is called sterling money, and the estimating of that currency in terms 
of the currency of another country, which in the case of Canada is 
done by dollars and cents, is called sterling exchange. If a house in 
Canada has transactions with one in Britain, it is necessary that 
each should be able to estimate what given sum in the currency of 
the one country is worth in that of'the other. 

The comparative value of the pound sterling, or gold sovereign 
and Canadian money, was formerly $4.44~, but as this was less than 
the intrinsic value, and besides as the commercial value, though 
fluctuating, was always considerably higher, it was settled by Act of 
Provincial Parliament that the standard value of the pound sterling, 
estimated in dollars and centl:l, should be raised to $4.86l The 
increase in the standard value was therefore equal to 9~ per cent. of 
its nominal value. 

Sterling exchange is usually quoted in the form: 108, 109, 109~-, 
110, &c., whicb indicates that it is at 8, 9, 9~, or 10 per cent. pre
mium. The REAL PAR VALUE of the British sovereign in Canadian 
money is $-!.86}, the exact equivalent of' the pound sterling. Thc 
COMJlIERCIAL VALUE is the amount in dollars and cents required to 
purchase one pound sterling at any given rate of the money market. 
If e.Kchange is quoted at 109!, this means that it will require £109! 
at par value to purchase £100 at commercial value. The rate of 
exchange between Canada and Britain is usually reckoned from the 
old par value. Though the commercial value fluctuates, yet 9! per 
cent. above pal' may be taken as its average, so that if we add the 
premium of $4.44~ to itself at 9! per cent., we shall havc $4.86~, 
which is nearly the average of the commercial value, and is generally 
taken as such. 
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EXA~IPLE. 

A met'chant in Canada wishes to remit £648.17.6 to Britaiu. 
The old par value is $4.44t=$jfjl!=-~ of $40 by reduciug to an impro
per fraction. Then if the quotation is 108, or 8 per cent. above the 
ncminal value, we find the premium on $40 at 8 per cent., which is 
$3.20, which added to $40 will give $43.20, and $43.20+9=$4.80 
to be remitted for every pound sterling, and therefore £648.17.6 mul
tiplied by 4.80 or 4.8 will be the value in Canadian money. 178. 
6d=,87~ and thc operation is as follows 

648.875 
4.8 

5191000 
2595500 

$3114.60 

RULE. 

To $40 add the premium on itself at tM quoted rate, multiply 
the sum by the number representing the amount of sterling money, 
and divide the result by 9, the quotient will he the equivalent of the 
sterling money in dolwrs and cl!nts. 

NOTE.--If there be shillings, pence, &c., in the sterling money, they are 
to be reduced to the decimal of £1. 

To find the value of Canadian money in sterling money at any 
given rate above par. 

Let it be required to find the value of $465 in sterling money, at 
8 per cent. above its nominal value. Here we have exactly the 
converse of the last problem, and therefore, having found the value 
of £1 sterling, we divide the given sum instead of multiplying; 
thus, the premium on $40, at 8 per cent., is $3.20, which added to $40 
makes $43.20, and 43.20+9=4.80, and $465+4.80=£96.17.6. 

RULE. 

Divide the given S1tnt by the number denoting the value of on~ 
pound sterling at the given rate above par, and if there be a decimal 
remaining reduce it to shillings and pence. 
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EXERCISES. 

1. When sterling exchange is quoted at lOS, what is the value 
of £1 ? Ans. $4.S0. 

2. If £1 sterling be worth $4.84~, what is the premium of ex-
change between London and Canada? Ans. 9 per cent. 

3. At 10 per eent. above its nominal value, what is the worth of 
£50 sterling, in Canadian currency? Ans. $24'1.44. 

4. When sterling exchange is quoted at 9! pcr cent. premium, 
what is the value of $1000 ? Ans. £205 18il. Hid. 

5. At 12 per cent. above its nominal value, what w:n a bill for 
£1S00 cost in dollars and cents? Ans. $8960. 

6. A merchant sold a bill of exchange on London for £7000, at 
an advance of H per cent. j what did he receive for it more than its 
real value? Ans. $4G6.66*. 

7. Bought a bill on London for £1266 15s., at 9l per cent. pre-
premium j what shall I have to pay for it? Ans. $6164.85. 

8. A merchant sells a bill on London for £4.000, at 8 per cent. 
above its nominal value, instead of importin~ ~pecie at an expense of 
2 per cent. ; what does he save? Ans. $122.66*. 

9. A merchant in Kingston paid $7300 for a draft of £1500 on 
Liverpool; at what per cent. of premium was it purchased? 

Ans. 9!. 
10. A broker sold a bill of exchange for £2000, on commission, 

at 10 per cent. above its nominal value, receiving a commission of 
Tlo per cent. on the real value, and 5 per cent. on what he obtained 
for the bill above its real value; what wag his commission? 

Ans. $11.95~. 
11. lowe A. N. McDonald & Co., of Liverpool, $7218, net pro

ceeds of sales of merchandise effected for 'hem, which I am to remit 
them in a bill of exchange on London for suc:h amount as will close 
the transaction, less t per cent. on the face of the bill for my CODl

mission for investing. Bills on London are at 8 pcr cent. premium. 
Required the amount of the bill, in fiterling, to be remitted. 

Ans. £1500 5s. 6d. 
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TABLE OF FOREIGN :MONEYS. 

CITIES AND COUlITRffiS. I DENOMINATIONS OF MONEY. /1 \' ALUII:. 

London, Liverpool, &c· 12 pence=l shilling; 20 shillings 
=1 pound ...................... = $4.86i 

Paris, Havre, &c ........ 100 centimes=l franc ............ = .18* 
Amsterdam, Hague, &c. 100 cents=l guilder or florin ... = .40 
Bremen .................. 5 swares=l grote; 72 grotes=l 

rix dollar ........................ = .78t 
Hamburg, Lubec, &C ... /'12 pfennings=l schilling; 16s.= 

1 mark banco .... . , ............. = .35 
Berlin, Dantzic .......... 12 pfennings=l groschen; 30 gro. 

=1 thaler ...................... = 
Belgium .................. 100 centimes=l franc ........... = 
St. Petersburg .......... 100 kopecks=l ruble ............. -
Stockholm ............... 12 rundstyclrs=16 skillings; 488. 

.69 

.18~ 

.75 

=1 rix dollar specie ........ .. - 1.06 
Copenhagen .............. 16 skillings=l mark; 6 m.=l rix 

dollar ...... ...................... = 1.05 
Vienna, Trieste, &c .... 60 kreutzers=l florin ............ = .48! 
Naples ................... 10 grani=l carlino; 10 car.=l 

ducat ................. ............ = 
Venice, Milan, &c ....... 100 centesimi=l lira ............ = 
Florence, Leghorn, &c. 100 centesimi=l lira ............ = 
Genoa, Turin, &c ....... 100 centesimi:--l lira . ......... = 
Sicily ...................... 20 grani=l taro; 30 tari=l oz.= 
Portugal. ................. 1000 reas=l millrea ............. = 

. . 134 maravedis=l real veZZon= SpaIn. .. .. .. .. .. . . .. .. . . . . . 68 d' 1 l l t marave lS= rea pac .. = 
Constantinople ......... 1 0 aspers=l piaster .... ........ = 
British India ............ 12 pice=l anna; 16 annas=1 

.80' 

.16 

.16 

.18! 
2.40 
1.12 

.05 

.10 

.05 

rupee .......... ................... = .44! 
Canton ................... 100 candarines=l mace; 10 m.= 

1 tael .......................... ... = 1.48 
Mexico ................... 8 rials=l dollar .... .............. = 1.00 
Monte Video ............. 100 centesima.s=1 rial j 8 rials=l 

I 
dollar ........................... = .83ll) 

Brazil.. .................. 1000 1'eas=l milrea ............. = .82~ 
~ 

Cuba ...................... 8. reals plate or 20 reals vellon=1 
dolla1· . .......................... = 1.00 

Turkey ................... 100 aspers=1 piaster ... ........ = .05 
United States ............ 10 mills=l cent j 10 cents=1 

dime; 10 dimes=l dollar .... = variable. 
New Brunswick ......... } 4 fal!things=l penny; 12 pence 
Nova Scotia............. =1 shilling; 20 shillings=1 
Newfoundland......... . pound.* ................... = 4.00 

• The Government of New Brunswick now issues postage stamps in the 
decimal currency, but so for as we have been able to ascertain. the currency of 
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ARBITRATION OF EXCHANGE. 

Arbitration of Exchange is the method of finding the rate of 
exchange between two countries through the intervention of one or 
more other countries. The object of this is to ascertain what is the 
most advantageous channel throu~h which to remit money to a foreign 
country. 

Three things have here to be considered. First, what is the 
most secure channel; secondly, what is the least expensive, and 
thirdly, the comparative value of the currencies of the different 
countries. Regarding the two first considerations no general rule 
can be given, as there must necessarily be a continual fluctuation 
arising from political and other causes. Weare therefore compelleu 
to confine our calculation to the third, viz., the comparative value of 
the coin current of different countries. 

For this purpose we shall investigate a rule, and append tables. 
Let us suppose an English merchant in London wishes to remit 

money to Paris, and finds that owing to certain international rela
tions, he can best do it through Hamburg and Amsterdam, and that 
the exchange of London on Hamburg is 13~ mares per pound ster
ling i that of Hamburg on Amsterdam, 40 mares for 3Gt florins, and 
that of Amsterdam on Paris, 56:i florins for 120 fmncs, and thus 
the questioll is to find the rate of exchange between London and 
Paris. 

SOLUTION: 

We write down the equivalents in ranks, the equivalent of the 
first term being placed to the right of it, and the other pairs below 
thcm in a similar ordcr. Hence the first term of any pair will be of 
the same kind as the second term of the preceding pair. As the 
answer is to be the equivalent of the first term, the first term in the 
last rank corresponds to the third term of an analogy, and is there
fore a multiplier, it must be placed below the second rank. 'fhe 

these three Provincefl is, a~ usual, in pounds, 8hilling~ auu penet'. It ig to lw 
hoped that when the Confederation of the Briti"h Province . ., takes place. 
the decimal currency will be speedily adopted in the Lower Provinces, and 
that the efforts now being made in Britain to adapt the same currency will 
prove successful. 
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terms being thus arranged, we divide the product of the second rank 
by that of the first, and the quotient will be the equivalent, as exhi

bited below: 
£1 sterling= 13t mares. 
40 mares = 36t florins. 
56! florins =120 francs. 

£1 stg. 

As it i8 most convenient to express the fractioll$ decimally, we 
have 

13.5X36.26Xt20XI 
lX40X5 6.75 25.87 francs. 

The foregoing explanations may be condensed into the form of a 

R UL E. 

Write down the first term, and its equivalent to tlte right of it, 
and the other pairs in the same order, the odd term being placed 
unde1' the second rank, and then divide the product of the second 
rank by the product of the first, the quotient will be tiLe required 
equivalent. 

NOTF..--The true principle on which this operation is founded is, that each 
pair consists of the antecedent and consequent which are to each other in 
the ratio of equality L." POINT OF INTRINSIC VALUE, though not in regard to THE 

XlTlffiERS BY WHICH THEY ARE EXPRESSED, and therefore the required term and 
it~ equivalent must have the same relation to each other, that is, they will be 
an antecedent and a consequent in the ratio of equality as regards their ualue, 
but not aR regards the numbers by which they are expressed. 

EXERCISES. 

1. If the exchange of London on Paris is 28 francs per pound 
sterling, and that of Canada on Paris 18 cents per franc; what is the 
rate of exchange of Canada on London, through Paris? 

Ans. $5.04 per £ sterling. 
2. If exchange between Montreal and London is at 8 per cent. 

premium, and between London and Paris 251- francs per pound 
sterling; what sum in Montreal is equal to 7000 francs in Paris? 

Aus. 
3. When exchange between Quebec and Hamburg is at 34 cent~ 

per mark banco, and between Hamburg and St. Petersburg is 2 
marks, 8 schillings per ruble; how much must be paid in St. Peters. 
burg for a. draft on Quebec for $660 ? 

ADi. 764 rubles, 70H kopecks. 
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4. If a merchant buys a bill in London, drawn on Paris, at the 
rat.e of 25.87 francs per pound sterling, and if this bill be sold in 
Amsterdam at 120 francs for 56! florins, and the proceeds be invest
ed in a bill on lIamburg, at the rate of 36t florins for 40 mares; 
what is the rate of exchange between Londou and Hamburg, or what 
is £1 sterling worth in Hamburg? Ans. 13.449+marcs. 

5. A merchant of St. Louis wishes to pay a debt of $5000 in New 
York; the direct exchange is l-?E per cent. in favour of New York, 
but on New Orleans it is i per cent. discount, and between New 
Orleans and New York at a! per cent. premium; how much would 
he saved by the circular exchange compared with the direct? 

Ans. $87.56. 
6. A merchant in Toronto wishes to remit to J. B. Gladstone 

& Co., of London, £3600 sterling. Exchange on London, in To
ronto, is at a premiulll of 10 per cent. Exchange on London can 
be obtained at Halifax, Nova Scotia, for 9 per cent. premium. If 
Toronto Bills on Halifax are at a discount of 1- per cent., and the 
merchant remits a draft to Halifax, and pays his agent i per cent. 
for investing it in bills on London; what will he gain over the direct 
exchange? Ans. $123.80. 

7. A merchant in London remits to Amsterdam £1000, at the 
rate of 18 pence per .guilder, directing his correspondent at Amster
dam to remit the same to Paris at 2 francs, 10 centimes per guilder, 
less t per cent. for his commission; but the exchange between 
Amsterdam and Paris happened to be, at the time the order was 
received, at 2 francs, 20 centimes per guilder. The merchant at 
London, not apprised of this, drew upon Paris at 25 francs per pounLl 
sterling. .Did he gain or lose, and how much per cent. ? 

Ans. 16~~ per cent. gain. 

MIXED EXERCISES IN EXCHANGE. 

1. When gold is quoted at 150 per cent. premium; what if! the 
reason American money is not at a discount of 50 per cent. ? 

2. I wish to invest $3760.80 in a sterling bill of exchange; for 
how lllany pounds must the bill be drawn, exchange being at a pre
mium of 8 per cent. ? Aus. £is:3 1 tic,. 

3. What sum in Canada money must I pay for a bill on London 
of £76 14s. 1 d., exchange being 9} per cent. premium, and the 
broker's commission for negociating the bill being i per cent. ? 

Ans. $375. 
17 
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4. A merchant shipped 2560 barrels of flour to his agent in 
Liverpool, who sold it at £1 8s. 6d. p('r barrel, and charged 2 per 
cent. commission; what was the net amount of the flour in Canada 
money, allowing exchange to be at a premium of 8 per cent. ? 

Ans. $17160.19. 
5. What is the cost of a 30 days' bill on Montreal, at l per cent. 

premium, the face of the bill being $1500 ? Ans. $1507.50. 
G. What must be the face of a. 60 days' draft on Halifax, Nova. 

;::ootia, to yield $HJ41.75, when sold at a discount of t per cent. ? 
Ans. $1650. 

7. What is the cost of a 30 days' bill on Quebec, at ~ per cent. 
premium, and interest off at 6 per cent.; the face of the bill being 
$9256.40 ?* Ans. $9240.20. 

8. A merchant paid $14400.12 for a bill on Havre for 79000 
francs; how lUuch was exchang~ below par? Ans. 3 per cent. 

9. I have in possession the net proceeds of a sale of cotton 
amounting to S3765, which my correspondent desires me to remit to 
him in New Orleans; exchange on New Orleans is at a discount of 
2} per cent., and I invest the whole in a draft at that rate, which I 
remit to him; what is the face of the draft? Ans. $3861.54. 

10. The proceeds of a sale of goods, consigned to me from 
Bremen, is $2764.67, on which I am to charge a commission of 10 
per cent., and remit the balance to my consignor in such a way as 
shall be most advantageous to him. Exchange on Paris can be had 
at. 03 cents per 5 francs, and in Paris exchange on Bremen is 17 
francs to 4 thalers. Exchange on Liv~rpool can be had at 9 per 
cent. premiuDl, and in Liverpool exchange on Bremen is 6 thalers to 
the pound sterling. Direct exchange is SOt cents per thaler. Which 
course will be the best, allowing -t per cent. brokerage to correspon
dents both in Liverpool and Paris? Ans. By way of Paris. 

11. A, of H::unilton, scnt articles to the 'VorId's Fair in I~ondon, 
which were afterwards sold by B, of London, on A's account, net 
proceeds £1366 15s. sterling. B was instructed to invest this 
amount in bills on Toronto, and remit to A, which was accordingly 
done. B charged t per cent. brokerage on the face of the bills for 
investing, and purchased the bills at 7 per cent discount. Required 

• When there is interest to be computeu, it must be reckoned on the face 
of the bill or draft. When other than the value or cost of the bill is to be 
found, proceed as in percentage. 
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the amount of the bill A must receive in Canada money to close the 
transaction. Ans. $6037.53 D(\arly. 

12. A merchant in Toronto having to remit £434 15s. to Liver
pool, wishes to know which is the most profitable, to buy a set of ex
change on Liverpool at lOt per cent. premium, or send it by way of 
France; exchange on the latter place being 19i cents per franc, and 
exchange on Liverpool can be bought in France at the rate of 24~ 
francs per pound sterling, and he has to pay his correspondent in 
France i of 1 per cent. for purchasing the bill on Liverpool. 

Ans. By way of France, $15.69. 
13; John McDonald & Co. wish to remit to a creditor in 

London £1241 15s. 9d. .Exchange on London can be bought in 
'foronto at 109i, but exchange on London can be purchased in New 
York for gold at 108!. In New York it takes $1.85 greenbacks to 
equal $1 in gold. The broker in New York charges i per cent. on 
the greenback value for investing. If exchange on New York is at 
47 per cent. discount, at which place would it be the most advanta
geous to purchase, and how much gain, and if the remittance be 
made by the way of New York, what would be the face of the draft'l 

Ans. New York by $141.72; face of draft, $11161.21. 
In the above exercise, suppose that instead of purchasing a dr:.tft 

on New York, they remit specie at an expense of i per cent., the New 
York broker's commission being i per cent. on the gold value of the 
bill; what would be his gain or loss? Ans. Loss $13.64. 

14. Hughes, Bros. & Co., purchase of E. Chaffey & Co., a ster
ling bill at 60 days on Gladstone & Hart, of London, for £3956 lOs. 
They remit this bill to James Aldler, in London, where it is accepted 
by Gladstone & Hart, and falls due on the 20th November, at whieh 
time it is protested, causing an cKpcnse of £2 19s. Gladstone &:: 
Hart having failed, E. Chaffey & Co.'s agent in London pays James 
Aidier on the 20th November, £2000 on account. How much must 
E. Chaffey & Co. pay to Hughes, Brothers & Co., on the 24th 
December, to cover the amount still due in J~ondon, allowing intere,;t 
at the rate of 10 per cent. from November 20th, to the maturity of:.1 
60 days' bill at date of 24th December, and 1- of 1 per cent. commis
sion for their trouble in negociating a new bill? Ans. $98HUI1. 
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!NVOLUTION. 

Involution is the process of finding a given powel' of It given 
number. 

We have noted already, under the head of multiplication, that the 
product of any number of equal factors is called the second, third, 
fourth, &c., power of the number, according as the factor is taken 
two, three, four, &c., times. Thus: 9=3 X 3 is the second power of 
;); 27=3 X;) X 3 is the third power of three; 81 =3 X 3 X 3 X 3 is 
the fOUi'th power of 3. These arc often written thus: 3 2

, 3 3 , 3 4 , 

&c. The small figures, 2, 3, ·1, indicate the number of factors, and 
therefore each is called the index or exponent of the power. Hence 
to find any required power of a given quantity, we have the 

RULE. 

Multiply the quantity continually by itself until it has been used 
as a factor as often as there are 1~nits -il! the index. 

Since the first multiplication exhausts two factors, the number of 
operations will be one less than the number of factors. 

Involution, then, is nothing more than multiplication, and for 
any power above the second, it is a case of continual multiplication. 
For the sake of uniformity the original quantity is called the first 
pOII'er, and also the root in relation to higher powers. Again, if we 
multiply 3X3 by 3X3X3, we have five factors, or 3X3X3X3X3, 
but this being au inconvenient form, it is written briefly 3", the 5 
indicating the number of times that :~ is to be repeated as a factor. 
Hence, since 3 X:j is written :3 ~ , and 3 X 3 X 3 is written 3 3 ) it fol
lows that 3~ X3:{=3·" and therefore we may multiply quantities so 
expressed by ilehling theil' 'indices, and so also we may divide such 
quantities by subtracting theillde:c of the divisor from that of the 
dividend. For example 3 3 -:-3 2 =3 or 3 1 . If we u;-o;;de 3 1 by 3 1 

by subtracting the index of the divisor from that of the dividend, we 
obtain 3 0 , but 3 or 3 I divided by 3 or 3 1 is equal to 1, and there
fore any quantity with an index zero is equal to unity. 

When high powers are to be found, the operation may be short
ened in the following manner :-Let it be required to find the six
teent.h power of 2. We first find the second power of 2 which is 4 , , 
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then 4X4=16, which is the fourth power, and 16X16=256, the 
eighth power, and 256X256= 65536, the sixteenth power. If we 
wished to find the nineteenth power, we should only have to multiply 
the last result by 8, which is the third power of 2, for 21 6 X 2 3 =21 9. 

EXERCISES. 

1. Find the second power of 697. 
2. What is the third power of 854 ? 
3. What is the second power of 4.367? 
4. Find the- fourth power of 75. 
5. What is the sixth power of 1.12 ? 

~\ns. 485809. 
Ans. 622835864. 
Ans. 19.070689. 
Ans. 31640625. 
Ans. 1.9738+. 

6. What is the second power .7, correct to six places? 
Ans .. 060893+, 

7. What is the fifth power of 4 ? An~. 1024. 

8. Find the third power of .3 to three places? Ans .. 036963. 
9. What is the third power of ~ ? Ans. ~H. 

10. What i~ the fifteenth power of 1.04 ?* Ans. 1.800943. 
11. Raise 1.05 to the thirty-first power. Ans. 4.538039. 
12. What is the eighth power of ~ ? Ans. 3~a~:h. 
13. What is the second power of 4~ ? Ans. 2361. 
14. Expand the expression 1)5. Ans .. 7776. 
15. What is the second power of 5~·? AnI:! . .lj.l=30!. 
16. What part of 8 3 is 2 6 ? Ans. ~. 
17. What is the difference between 56 and 4 6 ? Au:-:. 11529. 
18. Expand 3 5 XZ·I • An~. 3888. 
19. Express, with a single index, 47 3 X47:'X,17/? Ans.47 14 • 

20. How many acres arc in a square lot, each side of which is 
135 rods? Ans. 113 acres, ;) rooJs, 25 rods. 

21. What is the sixth power of .1 '! All~ .. 000001. 
22. What is the fourth power of .03 '! Ans .. 00000081. 
23. What is the fifth power of 1.05 '! .\.ns .. 1.2762815625. 
24. What is the third power of .001 '! Ans .. 000000001. 

25. What is the second power of .6044 '! Ans .. 00001836. 

The second power of' any number ending with the digit G may 
he readily found by taking all the figures except the 5, and multi-

o This exercise will be most readily worked by finding the sixteenth 
power, and dividing by 1.04. So in the next exercise, find the thirty-second 
power. and divide by 1.0:'. A still more easy mode of working such ques
tions will be found under the head of logarithms. 
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plying that by itself, increased by a unit, and annexing 25 to the 
result. 

Thus, to find the seeond power of 15, cut off the 5, and 1 remains, 
and this increased by 1 givcs 2. and 2X1=2, and 25 annexed will 
give 2::!;), the second power of 15. So also, 

~,5 3,5 0,5 10,5 
3 4 7 11 

1225 4225 11025 

21,5 
22 

46225 

57,5 
58 

330625 

EXERCl:,,>ES ON THIS ,METHOD. 

26. What is the sccond power of 135 ? 
27. What is the second power of 205? 
28. What is the second power of 335? 
3!.l. What is the second power of 455? 
30. What is thc second power of 585 .? 
31. What is the second power of 795 ? 

Ans. 18225. 
Ans.42025. 

Ans.112225. 
Ans. 207025. 
Ans. 342225. 
Ans. 632025. 

NOTE.-The square root of any quantity ending in 9, lDust end in either 3 
or 7. 

No seconu power can end in 8, 7, 3 or 2. 
The second root of any quantity ending in 6, must end in 4 or 6. 
The second root ofany quantity ending in 5, must end also in 5. 
The second root of any quantity ending in 4, must ~d either in 8 or 2. 
The second root of any quantity ending in 1, must end either in 1 or 9. 
The second root of any quantity ending in 0, must also end in 0, 

EVOLUTION. 

The 1'oot of any quantity is a number such that when repeated, 
as a factor, the specified number of times, will produce that quantity. 
Thus, 3 repeated twice as a factor gives !.l, and therefore 3 is called 
the second root of 9, while 3 taken three times as a factor will give 
27, and therefore 3 is called the third root of 27, and so also it is 

, called the fourth root of 81. 
There arc two ways of indicating this, First, by the lDark 1/ 

which is merely a modified form of the letter r, the initial letter of 
the English word root, and the Latin word radix (root). When no 
mark is attached, the simple quantity or first root is indicated. 
When the second root is meant, the mark valone is placed before 
the quantity, but if the third, fourth, &c" roots are to be indicated, 
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tho figures 3, 4, &c., are written in the angular space. Thus: 
4 5 

3=V'9=tv27=]!81=]!243, &c., &c. The other method is to 
1. 

write the index as a fraction. Thus, 9~ means the second root of 
J 

the first power of 9, i. e. 3. ~o also, ~7:1 is the third root of the .. 
first power of ~7. In the same manner t:i4~ means the third root of 
the second power of li4, vI' the second power of the third root of 64. 
Now the third root of ti4 is 4, and the :::ccond power of 4 i8 16, or 
the second power of ';4 is 4096, and the third root of 4096 is 16, so 
that both views give t.hc same result. 

Evolution is the process of finding any re'luired root of a given 
quantity. 

SECOND OR SQUARE ROOT. 

Extracting the square or second root of any number, is the find
ing of a number which, when multiplied by itself, will produce that 
number. 

To find the second root, or square root of any quantity. 

By inspecting the table of second powers, it will be found that 
the second power of any whole number les;; than 10, consi~ts of either 
one or two digits; the second pmver of any number 12Teater than 9, 
and less than 100, will in like manner be found to consist of three or 
four digits; and, universally, the second power of any number will 
consist of either twice the number of (li~it:-:, or (Jilt; less t!tan twice 

the number of digits that the root itself conl'ist;; of. Hence, if we 
begin at the units' figure, and mark off the given number in periods 
of two figures each, we -:'tall find that the number of digits contained 
in the root will be the same as the number of periOll!'. If the num
ber of digits is even, each period will comi:,t of two figures, but if 
the number of digit~ be odd, the Ia"t period to the left will consist 
of only one figure. 

Let it now be required to find the second root of 144. We 
know by the rule of involution that 111 ii'l the second power of 12. 
Now 12 may be resolved into one ten and tlCU units, or 10+2, and 
10+2 multiplied by itself, as in the margin, gives 100+40+4, and 
since 100 is the second power of HI, and 4- the second power of 2, 
and 40 is twice the product of 10 and 2, we conclude that the second 
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110wer of any number thus resolved is equal to the sum of the second 
powers of the parts, plus twice the product of the 
parts. Hence to find the second root of 144, let us 
l"esolve it into the three parts 100+40+4, and we 
find that the second root of the first part is 10, and 
sincc 40 is twice the product of the parts, 40 
divided by twice 10 or 20 will give the other part 
2, and 10+2=12, the second root of 144. We 
should find the same result by resolving 12 into 
11+1, or !>+3, or 8+4, or 7+5, or 6+6, but 
the most convenient mode is to resolve into the 

tens and the units. In the same manner, if it be required to 
find the second root of 1369, we have by resolution 900+420+49, 
of which !)OO is the second power of 30, and 30X2=60, and 
420-;-..60=7, the second part of the root, and 30+7=37, the whole 
root. 

Again, let it be rcquired to find the second root of 15129. This 
may be rc:-olved as below: 

10000 is the second power of 100. 
400 is the second power of 20. 

9 is the second power of 3. 
4000 is twice the product of 20 and 100. 

600 is twice the product of 100 and 3. 
] 20 is twice the product of 20 and 3. 

15129 is the sum of all, and hence 1 is the root of t.he hundred!, 
2 the root of the tens, aud 3 the root of the units. 

Generalizing these investigations, we find that the second power 
of a number consisting of units alone is the product of that number 
by itself; that the second power of a number consisting of tens and 
IlIlits is the second power of the tens, plus the second power of the 
units, plus twice the product of the tens and units i that the second 
power of a number, consisting of hundreds, tens and units, is the 
sum of' the square . ., of the hundreds, the tens, and the units, plus 
twice the product of each pair. Now since the complement of the 
full second power, to the sum of the second poweri! of the parts, is 
twice the product of the parts, it follows that, when the first fiO'ure 

I:) 

of the root has been found, it must be doubled before used as a divi-
80r to find the second term, and for the same reason each figure, 
when found, must be doubled to give correctly the.. next divisor. 
Hence the 
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R UL E. 

Beginning at the units' figurc, 1n(u,k ojJ'the whole line in periods 
of two figures each j find the greatest powe1' contained in the left hand 
period, and subtract ,it from that period,. to the 1'emainder annex the 
next period j for a new dividend, place the figure thlts obtained as a 
quotient, and ,its double as a divisor, and find how often that quantity 
is contained in the second partial dividend, omitting the last figure ,. 
annex the fig1t1'e thus found to both divisor and quotient, multiply 
and subtract as in common division, and to the remainder annex the 
next period,. double the last obtained figlt1'c of the divisor, and proceed 
as before till all the periods are exhausted,-if there be a remainder, 
annex to ,it two ciphers, and tltc figure thence obtained will be a, 
decimal, as will ever!! figure thereafter obtained. 

EXAlIIPLES. 

1. To find the second root of 797449. 
First, commencing with the units' figure, we divide the line into 

periods, viz., 49, 74 and 79,-we then note that the greatest square 

8 

169 
1783 

797449 
64 

1574 
1521 

5349 
5349 

893 

contained in 79 is 64,-this we subtract 
from 79, and find 15 remaining, to which 
we annex the next period 74, and place 
8, the second root of 64, in the quotient, 
and its double 16 as a divisor, and try 
how often 16 is contained in 157, which 
we find to be 9 times; placing the 9 in 
both divisor and quotient, we multiply 
and subtract as in common division, and 
find a remainder of 53, to which wc annex 
the last period 49, and proceeding as 

before, we find 3, the last figure of the root, without remainder, and 
now we have the complete root 893, 

2. This operation may be illustrated as follows: 

To find the second root of 273529. 

500 273520 I 500+20+3=523 
500X2=1000+20, or 250000 I 

1020 
1000+2 X 20+3=1043 

23529 
20400 

- 3129 1' 
3129 
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3. To find the second root of 153687. 

Here we obtain, by the same process as in the last example, the 
whole number 392, with a remainder of 23, which can produce only 
a fraction. 

3 i53687 39~.029+ 
9 

69 636 
782 621 

1587 
78402 1564 

784049 230000 
156804 

7319600 
7056441 

263159 

'We now annex two ciphers, 
placing the decimal point after 
the root already found, but as 
the divisor is not contained in 
this new dividend, we place a 
cipher in both quotient and di
visor, and annex two ciphers 
more to the dividend, and by 
continuing this process we find 
the decimal part of the root, and 
the whole root is 392.029+. 

EXERCISES. 

I. What is the second root of 279841 ? Ans.529. 
2. What is the second root of 74684164? Ans.8642. 
3. What is the second root of 459684 ? Ans.678. 
4. What it; the second root of 785 .? Ans. 28.01785+. 
5. What is the second root of 1728 '? Ans. 41.569219+. 
6. What is the second root of' 666 ? Ans. 25.8069+. 
7. What is the second root of 123456789 ? 

.... \.ns. 11111.11106+. 
8. What is the second root of 5 to three places? Ans. :!.236. 
9. What is the side of a square whose area is 19044 square 

feet? Ans. 138 feet. 
10. What it; the length of each side of a square field containing 

893025 square rods? Ans. 945 linear rods. 
The second root of a fraction is found by extracting the roots of 

l'ts terms £'01' .1 !i.=·1 X ~1. and there£'ore l' .I.I"i·-l .:1 X ·1_4 So , :.!.) J a ';'!5- 1 i>- a-a-
I '.f9_7 A .... " I 8t - 9 - 09 d 3 a so, 11 Ij"f-!,J' ",am, lilOce 1/ 160-10-' ,an . X.3=.09, the 

second root of .09 is .3. This follows from the rules laid down for 
the multiplication of decimals, 

To find the second root of a decimal or of a whole number and a 
decimal: 
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Point off periods of two .fi9ltres Cflt:,h from the decimal point 

towards the right and It:ft, adding (( cipher, 0/' tt 1"epetcnd, if the 
numher of figures be odd. 

From what has been :>aid, it is plain that every period, except 
the first on the left, must consist of two digits, and every decimal 
presupposes something going before, for .5 indicates the half of some 
unit under consideration, and .5 is equivalent to .50, and not to .05, 
from which it is obvious that the second root of .5 is not the r('ot of 
.05, but of .50, and therefore the second root of .5 is not .2+, as 
the beginner would naturally suppose, but .7+, for .2+ is the 
approximate root of .05. 

ADDITIONAL EXERCISES. 

11. What is the second root of .7 to five places of decimals? 

12. Find the second root of .07 to six places. 
13. What is the second root of .05 ? 

14. What is the second root of .7 ? 

L5. Find the second root of .5. 
16. What is the second root of .1 'I 

Ans .. 83666. 
Ans. 264575. 

Ans .. 2236+. 

Ans .. 8819-1-. 

Ans .. 74535+. 
Ans .. 3162277+. . . 

17. What is the second root of .1 '? Ans .. 3. 
18. What is the second root of 1.375 ? Ans. 1.1726, &c.* 
19. What is the second root of .375 ? Ans. 61237, &c.* 
20. What is the second root of 6.4? Ans. 2.52982+ . 

. 21. Find to four decimal places ",/3:io' Ans. 1.7748. 
22. Find}l2 to four decimal places. ~ns. 1.4142. 
23. Find the value of }l3271.4207. Ans. 57.196+. 
24. Find the second root of .005 to five places. Ans. 07071. 
25. Find the square root of 4.372594. Ans. 2.09107+. 
26. What is the second root of .01 ? Ans .. 1. 
27. What is the second root of .001 ? Ans. 03162+. 
28. What is the square root of .0001 ? Ans .. 01. 
29. What is the second root of .000001 ? Ans .. 001. 
30. What is the second root of I9.0968? 

* The young student would naturally expect that the decimal figures of 

vf:':i75 and V.37!) would be the same, but it is not so. If it were so, ]11+ 

V.375 would be equal to ]11.375. That such is not the case, may be shown 

by a very simple example: v'16+]l9=4+3=-7, but 1I'16+9=V25=5. 
Let it be carefully observed, therefore, that the sum of the second roots is not 
the same as the second root oj the sum. 
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OPERATION 

4 
83 

Trial 867 

i9.0968 I 4.37 trial. 
16 4.36 true. 
----

309 
249 

6068 
Too great by 1 6069 

True 866 6068 
5196 

872 

Here We find the remainder, S7~, is greater than the diVIsor, 
866, ,vhich seems inconsistent with ordinary rules; but it must be 
observed that we are not seeking an exact root, but only the closest 
possible approximation to it. If the given (tuantity had been 
19.0969, we should have found an exact root 4.37. The remainder 
H7~ being gTeater than the divisor, shows that the last figure of the 
root is too small by t(;'O' whereas 7 would be too great by Tbo' and 
that 866 is not a correct divisor but an approximate one, and that 
the true root lies between 4.36 and 4.37. 

When thc root of any (luantity call be found exactly, it is called 
it 111'I:kd j){)IC(,)' or rationed qll'lIItit!J, but if the roo!. cannot be found 
exactly, the (luantity is called in'utional or surd. 

A numbet· may be rational in regard to one root, and irrational 
ill regard fo another. Thus, 64 is rational as regards 1,64=8, 

I; 

(64=4 and 1 G4=~, but it is irrational regarding any other root 
expressed by a whole number. But 64, with the fractional indcx-ii, .. 
i. e., 64'3', i8 rational, because it has an even root as already shown. 

We may call 643 either the second power of the third root of 64, or the 
third root of the second power. In the former view, the third root 
of 64 is 4, and the second power of 4 is 16, and according to the 
second view, G4:.! is 4096, and the third root of 4096 is 16, the same 

4 

as before. 1-'81=3 is rational, and 1/81=9 is rational, but 81 it! 
not rational regarding any other root; while 1 23 is rational only 
regarding the second root, and yY8=2 only regarding the third root. 

The second root of an even square may be readily found by re. 
solving the number into its prime factors, and taking each of th(18e 
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factors once,-the product will be the root. Thus,441 is 3 X 3 X 7 X 7 
and each factor taken once is ::.>< 7 =21, the second root. Here let 
it be observed, that if we used each factor twice we should obtaiu 
the seC()nd powej', but if we usc each factor half the number of times 
that it occurs, .we shall buyc the second root of that power. G"l i" 
2X2X2X2X2X2=26, i. e., 2 repeated six times as a factor gin'.~ 
the number 64, and therefore half the number of these factors will 
give the second root of 64, or 2 X 2 X ~=S. and ~ X 2 X 2 multiplicll 
by 2X2X2=SX8=G-t. 

As this cannot be considered more than a trial method, though 
often expeditious, we would obserye that the smallest possible diyisors 
should be used in every casc, and that if the number cannot be thus 
resolved into factors, it has no even root, and must be carried ont 
into a line of decimals. or those decimals may be reduced to commou 
fractions. 

THIRD ROOT OR CUBE ROOT. 

As extracting the second root of any quantity is the finding of 
what two equal factors will produce that (luantity, SII extracting tilt> 

third root i::l the finding of what three equal factors will produce the 
quantity. 

By inspecting the table of third powers, it will be seen that 110 

third power has more than three digits for each digit of the fir"t 
power, nor fewer than .two less than three times the number 01 
digits. Hen'ce, if the given quantity be marked off in periods .. I 
three digits each, there will be one digit in the first power for each 
period in the third power. The left hand period may contain only 
one digit. 

From the mode of finding the third power from the first, we Cau 
deduce, by the converse process, a rule for finding the first power 
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from the third. We know by the rule of involution that the third 
power of 25 is 15625. If we resolve 25 into 

~()+5, and perform the multiplication in that form, 
we have 20+5 

400+100 
100+25 

400+200+25==(20~5)~ 
20+5 

8000+4000+500 
2000+1000+125 

8000+6000+1500+125==(20+5)3==15625 

Now, 8000 is the third power of 20, and 125 is the third power 
of 5; also, 6000 is three times the product of 5, and the second 
po"Wer of ~O, and 1500 is three times the product of 20, and th~ 
second powP.1' of n. Let ((, represent 20 and b represent 5, then 

a 3 ==20 3 8000 
3 a2 b ==3X202 X5 6000 
3 a b2==3X20Xr)'~ -- 1500 

b3==5~ 125 , 
15625 

By usmg these symbols we obtain the simplest possible method 
of extracting the third root of any quantity, as exhibited by the 
subjoincd scheme: 

Given quantity ........................ 1GG:2:J 
1/:;==20 3 :-:=20'< 20X2tl ........... == 8000 

Uemainder .............. ........ . .... .. 7G~5 
:~ (/~ b=3X~O~ X5 ................ ~ 6000 

Remainder ....... ..... ................. 1625 
:~ {/ l)~=3X20'<5~ ................ '-= 1500 

Remaindcr ............................. 125 
b3 ccC,:=-;lXUX5 .................. = 125 

From this and similar examples We see that a number denoted 
by more than one uigit may be resolveu into tens and units. Thus, 
2:; j,; ~ tens and 5 units, 123 is U tens and 3 units, and so of all 
numbers. 
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To find the third root of 1860867 : 
As thi!! number consists of three periods, the root will consist of 

three digits~ and the first period from the left will give hundreds, the 
second tens, and the third units, and :"0 also in case of remaindel', 
each period to the right will give one decimal place, the first being 
tenths, the second hundredths, &c., &c. 

We may denote the digits by a, band c. 

a==100 1860S67(100~2G-~~~123 
a 3==1003== 1000000 

b-3a2 b...:-3 a2-86_08&f-90+ - .' -30000 -... , 
and 30000 X 20== 

860867 remainder. 
600000 

:l60867 remainder. 
120000 

140867 remainder. 
8000 

Now (a+b)==120 . . 3 (a+b)2==B2S67 remainder. 
43200, which iH contained 3 times-t-
in 132867, : .. c=3, and 3 (a+b)2 c2 

=3X1202 X3= 129600 

3267 remainder. 
And 3 (a+b) c2 ==3X120X9== :3240 

27 
.And lastly, c3 ==3 3= 27 

no remainder. 

RULE . 

.JJlark off the given numbn' in periods of three figures each. 
Find the highest third power con ta ill cd in the [tft /tulld period, 

and subtract it from that period. Divide the rel1w1'IIc!er ((nd ilext 

period by tln'ee times the second po IVa of the mot thlls found, and tIle 
quotl~ent will be the second term of the root. 

From the first remainder snbtract three times the }Jmduct rl thl' 
second term, and the squa rc of the first, PLUS three limes thl' jil'Od/fd 

of the first term, awl the square of the second, PLUS the third pUIVcr 
of the second. 

Divide the remainder by three times tile square of the swn of tlte 

first and second terms, and the auotient 1vill be the third terrn. 
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From the last remainder subtract three times tlte product of tlte 
ferm last found, and the square of the SUllI of the p"eceding tC'J'ms, 
PLUS the product of the square of the last found term by the smI 

of the preceding ones, PLUS the third power of the last found term, 
and so on. 

EXERCISES. 

1. What is the third root of 46656 ? 
2. What iii the third root of 250047 ? 
3. What is the third root of 2000576 ? 
4. What iii the third root of 5545233 ? 
5. What is the third root of 10077696? 
G. What is the third root of 46268279 ? 
7. What is the third root of 85766121 ? 
8. What is the third root of 125751501 ? 
9. What is the third root of 153990656 ? 

10. What is the third root of 250047000? 

Ans.36. 
Ans.63. 

Ans.126. 
Ans.177. 
Ans.216. 
Ans.359. 
Ans.441. 
Ans.501. 
Ans.536. 
Ans.630. 

11. What is each side of a square box, the solid content of which 
is 59319? Ans. 39 inches. 

12. What is the thit'd root of 926859375 ? Ans. 975. 
13. Find the third root of 44.6. Ans. 3.456+. 
14. What is the third root of 9? Ans. 2.08008+. 
15. What is the length of each side of a cubic vessel whose solid 

content is 2936.493568 cubic feet? Ans. 1432 feet. 
lo. Find the third root of 5. Ans. 1.7099. 
17. A store has its length, breadth and height all equal j it can 

hold 185193 cubic feet of goods j what is each dimension? 
. Ans. 57 feet. 

18. How many linear inc~es must each dimension of a eubic 
vessel be which can hold 997002999 cubic inches of water? 

Ans. 999 inches. 
19. What is the third root of 1 ? Ans.l. 
20. What is the third root of 144? Ans. 5.241483. 

The third root of a fraction is found by extracting the third root 
of the terms. The result may be expressed either as a common 
fraction, or as a decimal, or the given fraction may be reduced to n. 
decimal, and the root extracted under that form. 
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EXERCISES. 

1. What is the third root of H ? Ans. ~·=.7G. 

this we have 
70 3 = 

Otherwise: 

~t=.421875. To find the third root of 

.42i875(.70+.05=.75 
343000 

78875 remainder. 

78875 

...... no remainder. 

The third root of a mixed quantity will be most readily found by 
reducing the fractional part to the decimal form, and applying the 
general rule. 

It has been already explained that the second root of an even 
power may be obtained by dividing the given number by the smallest 
possible divisors in succession, and taking half the number of th(j~e 
divisors as fact,ors. The same principle will apply to :my root. If 
the given quantity is not an even power, it lUay yet be found approx
imately. If we take the number 4G656, we notice that as the last 
figure is an even number, it is divisible by 2, and by pursuing the 
same principle of operation we find six tn'os as factors, and afterward,.; 
six tltrees; and, as in the case of the second root, we take eaclt factor 
half the number of times it occurs, so in the case of the third root, 
we take eaclt factor one-third the number of times it occurs. 

The same principle on which the extraction of the second and 
third depends may be applied to any root, the line of figures Leill~; 

divided into periods, consisting of as many figures as there are units 
in the index; for the fourth root, periods of four figures each; for 
the 'fifth, five, &e., &c. 'Ve may remark, however, that these modes 
are now superseded by the grand.discovery of Logarithmic Computa
tion. (See Logarithms. 

18 
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PROGRESSION. 

A series is a succession of quantities increasing or decreasing by a 
Common Difference, or a Common Ratio. 

Progression by !l Common Difference forms :1. series by the addi
tion or subtraction of the same quantity. Thus 3, 7, 11, 15, 19,23 
forms a series increasing by the constant quantity 4, and 28, 21, 14, 
7, forms a series decreasing by the constant quantity 7. Such a 
progression is also called an equidifferent series.* 

Progression by a Common Ratiu forms a series increasing or 
decreasing by multiplying or diyiding by the same quantity. Thus, 
::;, 9, 27, 81, ~4::» is a series increasing by a constant multiplier 3, 
and 04, 3~, 16, 8, 4, 2, is a series decreasing by a constant divisor 2. 

The quantities forming such a progression are also called Con
tinual Proportionals,* because the ratio of 3 to 9 is the same as the 
ratio of fl to ~7, &c., &c. From this it is plain that in a progression 
by ratio, each term is a mean proportional between the two adjacent 
ones, and also between any two that are equally distant from it. 

'fhe first and last terms are called the Extremes, and all between 
them the Means. 

PROGRESSION BY A COMMON DIFFERENCE. 

In a series increasing or decreasing by a common difference, the 
sum of the extremes is always equal to the sum of any two that are 
equally distant from them. Thus, in the first example 3+23=7+ 
19=11+E)=~(j, and in the second ~S-t-7=21+14=35. 

If the number of terms be odd, the sum of the extremes is equal 
to twice the middle term. Thus in the :series 3 7 11 15 19 , , , , , 
:)-t-19=2Xl1=:?2, and hence the middle term is half the sum of 
the extremes. 

* The names Arithmdkal Progression and Geometrical Progl'ession are 
often applied to quantities so related, but these terms are altogether inappro
priate, as they would indicate that the one kind belonged solely to arithmetic, 
and the other solely to feometry, whereas, in reality, each belongs to both 
these branches of science. 
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In treating of progressions by difference or equidifferent series, 
there are five things to be con;:;idered, viz., the first term, the last 
term, the common difference, the number of terms, and the sum of 
the series. These are so related to each other that when any three 
of them are known we can find the other two. 

Given the first term of a series, and the common difference, to 
find any other term. 

Suppose it is required to find the seventh term of the series :!, !J, 
8, &c. Here, as the first term is given, no addition is required to 
find it, and therefore six additions of the common difference will 
complete the series on to seven terms. In other words, the common 
difference is to be added to the first term as often as there are units 
in the number of terms diminished by 1. This gives 7-1=6, ant! 
6 X 3=18, which added to the first term ~ ~ives ~u for the seventh 
term. If we had taken the series on the descending scale, :':0, 17, 
14, &c., we should have had to subtract the 18 from the first term 
20 to find the seventh term 2. The term thus found is usually 
designated tlte last term, not became the series terminates there, for 
it does not, but oimply because it is the last term considered in t.:ach 
question proposed. From these illustrations we derive the 

RUJ"E (1.) 

Subtract 1 from the number of terms, and mUltiply the rema'inde1' 
by tILe common diffe1'ence; thell if the series be an increasing 0111', 

add the result to the first term, and if the series be a decreasing one, 
subtract it. 

EXAlIIPLES. 

To find the fifty-fourth term of the increasing series, the first 
term of which is 33i, and the common difference 11-. IIel'l~ 

54-1=53, and 53 X 1}=66t, and 66t+33~=10n, the fifty-fourth 
term. 

Given 64 the first term of a decreasing series, and 7 the common 
difference, to find the eighth term. Here B-l=7, and 7X7:c--·!~', 
and 64-49=15, the eighth term. 

EXERCISES. 

1. Find the eleventh term of the decreasing series, the first terlll 

of which is 248i, and the commOll difference 3t. An::;. ~16t. 
2. The hundredth term of a decreasing series is :j9~~, anu the 

common difference is 3~, what is the last term? Ans. ::':Ij, 
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3. What is the one·thousandth term of the series of the odd 
figures? Ans. 1999. 

4. What is the five-hundredth term of the series of even digits? 
Ans.1000. 

5. What is the sixteenth term of the decreasing series, 100, 96, 
92, &c. ? Ans. 40. 

To find the sum of any equidifferent series, when the number 
of terms, and either the middle term or the extremes, or two terms 
equidistant from them, are given. 

We have seen already that in any such series the sum of the 
extremes is equal to the sum of any two terms that are equidistant 
from them, and when the number of terms is odd, to twice the mid
dle term. Hence the middle term, or half the sum of any two terms 
equi-distant from the extremes, will be equal to half the sum of those 
extremes. Thus, in the series ~+7+12+17+22+~7+32, we 
have '2:3:!=7:27=17, the middle term. It is plain, therefore, that 
if we take the middle term and half the sum of each equi-distant 
pair, the series will be equivalent to 17 +17 +17 +17 +17 +17 +17, 
or 7 times 17, which will give 119, the same as would be found by 
adding together the original quantities. The same reRult would be 
arrived at when the number of terms is even, by taking half the sum 
of the extremes, or of any two terms that are equi-distant from them. 
From these explanations we deduce the 

RULE (2.) 

Multiply the middle term, or ltalf the sum of the extremes, or of 
any two terms that are equidistant from them, by the number oj 
terms. 

NOTE.-If the sum of the two terms be an odd number, it is generallf" 
more convenient to multiply by the number of terms before dividing by 2. 

EXAMPLES. 

Given 23, the middle term of a series of 11 numbers, to find the 
sum. Here we have onl yto multiply 23 by 11, and we find at once 
the sum of the series to be 253. 

Given 7 and 73, the extremes of an increasing series of 12 num
bers, to find the sum. The sum of the extremes is 80, the half of 
which is 40, and 40 X 12_480, the sum required. 

.. 



PROGRESSION BY A COMMON DIFFERENCE. 273 

Two equidistant terms of a serieE', 35 and 70, are given in a 
series of 20 numbers, to find the sum of the series. In this case, we 
have 35+70=105, and 105x20=2100, and 2100-;-.2=1050, the 
sum required. 

EXERCISES. 

1. Find the sum of the series, consisting of 200 terms, the first 
term being 1 and the last 200. Ans. 20100. 

2. What is the sum of the series whose first term is 2, and 
twenty-first 62 ? Ans. 672. 

3. What is the sum of 14 terms of the series, the first term of 
whieh is -! and the last 7 ? Ans. 52!. 

4. Find the sum to 10 terms of the decreasing series, the first 
term of which is 60 and the ninth 12. Ans. 360. 

5; A canvasser was only able to earn $6 during the first month 
he was in the busines~, but at the end of two years was able to earn 
$98 a month; how much did he earn during the two years, supposing 
the increase to have been at a constant monthly rate? Ans. $1248. 

6. If a man begins on the first of January by savin;::; a cent on 
the first, two on the second, three on the third, four on the fourth, 
&c., &c., how much will he have saved at the end of the year, not 
couDtin~ the Sabbaths? Ans. $4!>0.41. 

7. How many strokes does a clock strike in 13 weeks? 
Ans.14196. 

8. If 8f is the fourth part of the middle term of a series of 99 
numbers, what is the sum? Ans. 3465. 

9. In a series of 17 numbers, 53 and :~3 are equidistant from 
the extremes; what is the sum of the serie::; 't Ans. 731. 

10. In a series of 13 numbers, 33 is the middle term; what is the 
sum? Ans.429. 

To find the number of terms when the extremes and common 
difference are given: 

As in the rule (1), we found the difference of the extremes by 
multiplying by one less than the numbbf of terms, and added the first 
term to the result; so now we reverse the operation and find the 

RULE (3.) 

Divide the difference of the extremes by the common difference 
and add 1 to the result. 
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EXAlIIPLE. 

Given the extremes 7 and 109, and the common difference, 3, to 
find the number of terms. 

In this case we have 109-7=102, and 102-:-3=34, and 
;j4+ 1=35, the number of terms. 

EXERCISES. 

1. What is the number of' terms when the extremes arc 35 and 
333, and the common difference 2 ? Ans. 150. 

2. T,,'o e'luidistant terms are 31 and 329, and the common dif-
ference ~; what ic: the number of terms? Ans. 150. 

:i. The first term of a series is 7, and the last 142, and the com-
mon difference 1-; what is the number of terms '! Ans. 541. 

4. The first and la:,;t terms of a series are 21- and 35!, and the 
common difference :\; what is the number of terms? _\ns. 100. 

~). The first term of a series is -?i and last 12!, and the common 
difference ~.; what j~ the number of terms? Ans. 25. 

Given one extrcme, the sum of the series and the number of 
terlll~, to find t.he oth('r extreme. 

This case may be solved by reversin;; Rule (2), for in it the 
(1ata arc the same, except that there the second extreme was 
;.,!;iven to find the sum, ::nd now the sum j:,; given, to find the second 
extreme. Therefore, as in that rule we multiplied the sum of the 
extremes by the number of terms and halved the product, so now we 
must dQublr the sum of the series and divide by the number of 
terms to find the sum of the extremes, and from this subtract the 
given extreme, and the remainder will be the required extreme. 
This will illustrate the 

RULE (4.) 

Divide twice the Sllln of the series by the number of terms, and 
{rom the quotient subtract the given extreme, and the 'I'emainder will 
be the required extreme. 

EXAlIIPLE. 

Given 5050, the sum of a series, 1 the first term, and 100 the 
number of terms, to find the other extreme. 

Twice the sum is 10100, which, divided by 100, gives 101, and 
101-1=100, the number of terms. 
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EXERCISES. 

1. Given 50, the greater extreme of a decreasing series, 442, the 
SUID, and 17 the number of terms, to find the other extreme. 

Ans.2. 
2. If 121268 be the sum of a series, 8 the less extreme, and 142 

the number of terms; ,vhat is the greater extreme? Ans. 1700. 
3. The sum of a series of 7 terms is 105, the greater extreme is 

21, and the number of terms 7; what is the less extreme? Ans. ~l. 

4. The sum of a series is 576, the number of terms 24; and the 
greater extreme is 47; what is the less extreme? Ans. 1. 

5. The sum of a series is 30204~, the greater extreme 312, and 
the number of terms 193 i what is the less extreme? Ans. 1. 

Given the extremes and number of terms, to find the common 
difference. 

As explained in the introduction to Rule (1), the number of 
common differences must be one less than the number of terms. It is 
obvious also, that the sum of these differences constitutes the differ
ence between the extremes, and that therefore the sum of the differ
ences is the same as 1 less than the number of terms. Therefore the 
difference of the extremes, divided by the sum of the differences, will 
give one difference, i. e., the common difference. This gives us the 

RULE (5.) 

Subtract 1 front the number of terms, ancl r.iivide the difference 
oj the extremes by the ,·emainder. 

EXA~IPLE. 

If the extremes of' an increasing series be 1 and 47, and the 
number of terms 24, we can find the common difference thus;-
47-1=46, and 46+23=2, the common difference. 

EXERCISES. 

1. If the extremes are 2 and 36, and the number of terms 18 j 
what the common difference? Ans. 2. 

2. What is the common difference if t.he extremes are 58 and 3, 
and the number of terms 12 ? Ans. 5. 

3. In a decreasing series given 1000 the less extreme, and 
1793 the greater, and 367 the number of terms, to find the common 
difference. Ans. 2i. 
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4. If 6 and 60 are the extremes in a series of 10 numbers, what 
i:; the common difference? Ans. 6. 

5. What is the common difference in a decreasing series of 42 
terms, the extremes of which are 9 and 50 ? Ans. 1. 

There are fifteen other cases, but they may all be deduced from 
the five here given. 

We subjoin the Algebraic form as it is more satisfactory and 
"olllplete, and also more easy to person.<! acquainted with the symbols 
of that science. 

Let n be the first term, d the common difference, 1~ the number 
IIf term::, s the sum of the series; the series will be represented by 

a+(,(+(l)+(ft+2cl)+(f(+3d)+&c., to { a+(n-I)d.} By in

:;pecting this series it will b~ secn that the co-efficient of d is always 1 
lc~~ than the number of term~, for in the second term where d first 
appcar~, ib co-efficient is 1, in the third it is 2, and t.herefore since 
n represents the number of tcrms, the co-efficient of d in the last 
krill iSll-I, anll that t.erm therefore is a+(n-I )d. If the series 
were a decreasing one, that is, one formed by a succession of sub
tractions, the last term would be a-(n-I )d. 

To find the sum of an equidifferent series. 

We have here s=u+(a+ll)+(a+2cl)+(a+3d)+ &c ........ . 

+ { (t+(n-l)d.} Since a+(n-I)d is the last term, the last 

but one will be (t+(n-~)cl, and the last but two will be a+(n-3)d, 
&.c., &c. But thc sum of any number of quantities is the same in 
whatever order they may be written. Let us therefore write this 
series both as above, and also in reversed order: 

s=a+(a+cl)+(a+~d)+(a+3cl)+(a+4d)+&c ......... ... . 

+(t+{n-0)d+a+Cn- 2)cl+a+(n-I)d. 

s=a+ (n-I )d+a+ (n-2)d+a+ (n-3)d+&c . ............. .. 

(,t+4d)+(a+3cl)+(a+2d)+(a+d)+u,. 

Adding the two members of the second to those of the first , 
we obtain 2S={2a+cn-I)d}+{2a+(n-I)d}+{2a+ 

(n-l)d} + { 2a+(n-I)d } +&c., to n terms. 
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In the last expression all t hc terms are the l:iamc, but thcre :Jl't: 

7b terms, and thercfore the whole will be 

2s=n { 2(t+ (n-1)cl} and therefore 

s='~{ ~a+(n-l)d} ...... (1.) 

As we have used no single l:iymbol to represont the last term, we, 
must now show bow it may be obtained from thc other data. W 0 

have seen that the last term is u+(n-l)d, which we may denote 
by I, which will give us the formula 

l=a+(n-l)d. 

This formula, in the case of a decreasing series, will become 

l=a-(n-l )d, and generally 
l=lt± (n-1 )d. (~.) 

This formula is the same as Rule (1.) 

We may modify (1) by (2) by substituting l for a+(n-l)d. 

Thus: 
n 

s=;;(a+l). (3.) 
oJ 

This is a convenient form when the last term is given. Using l 
for the last term, we have five quantities to consider, viz., If, 7, (7, 
n, s, and, as already stated, any three of these being given. the other 
two can be found from (1) and (~.) 

To find (l when a, l, n arc given: 

By (2.) l=a+(n-l)d 
.·.I-a=(n-1)cl 

I-a 
. . d-= n-l. (4.) 

This finds the comlllon diffcrencc, when the extremes and num
ber of terms arc given, and corresponds to Rule (3.) 

If ((, It, S are given, we have 

By (1.) s=; { 2a+(n-l)d } 

.'. 2s=2an+n (n-l)d 

.'. dn (n-l)=2 (s-an) 

.. d 2 (s-an) 
n (n-l) . 
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If n is to be found from a, d, s, we hav(' 

by (1.) s=~ { 2a+(n-1)d } 

.·.2s=2an=dn::-dn 

... dn2 +n(2a-d)=2s 

And by solving this (luadratic clfuation, we find 

.By (4) 

ilr-c-2a ± 1 / -f 8ds+, :?a--cl) z } 
11= ~ -

:?d 

EXAMPLES. 

Given a=6, .1=-=4, n= :;:U, to find .~. 
First by ('2) l=a+(n-1)d 

=6+(20-1)4 
=82 

20 
and hence by (3) s=,,(6+82) 

"" 
=880. 

Given a=3, 1=300, n=33, to find d. 
d=l-It 

n-1 
_297_9 !) * 
-~- 3~' 

oJ .. 

l\IIXED EXERCISES. 

1. GivGO 70, the less extreme, 10 the common difference, ann 
44 the number of tenas, to find the sum. Ans. 12540. 

:2. What is the less extreme when the greater is 579, the common 
difference 9, and the sum of the series 18915 ? Ans. 3. 

3. What is the series when s=143, d='2, 11=11 "t 
:\.ns. 3, 5, i, 9, 11, 13, 15, &c. 

,1. Given 4, and 4~1, the extremes, and 6 the number of terms, to 
lind the series. :\.ns. 4, 13, '22, 31, 40, &c. 

G. If 120 stones are la.id in a :-;trai~ht line, on level ground. at a 

regular distance or a yard and a (luartor, how far must a person 
travel to pick them all up one by one and carry them singly and 
place them in a heap at thc distance of' 6 yards from the first, and in 
the same line with the stones? Ans. 10m. 7 fur., '27 rds., 1 ~ yds. 

(j. Insert three means between the' extremes 117 and 477. 
Ans. 207, 297, and 387. 

y The other variations are left as exercises fOl' the student. 
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7. A courier agreed to ride 100 miles on condition of being paid 
1 cent for the first mile, 5 for the second, 0 for the third, and so on; 
how much did he get per mile on an average, how much for the last 
mile, and how much altogether'1 

Ans. $1.99 per mile, $3.97 for the last., and $199 for all. 
8. A man performed a journey in 11 days on horseback-the 

first day he rode 45 miles, but! his horse getting lame, he was forced 
to slacken the pace at it cert.ain rate per day, so that on the last day 
he made only five miles; what was the length of the journey, and at 
what rate did he slacken his speed '1 

Ans. The journey was 275 miles, and the slackening of speed -! 
m. per day. 

9. Find the series of' which 72 is the sum, 17 the first term, and 
number of terms 6. Ans. 17, 15, 13, 11, 0, 7. 

10. The Venetian clocks strike the hours for the whole day; 
how many strokes will one of these strike in a year. Ans. 109500. 

11. An Eastern monarch being threatened with invaf'ion, offered 
his commander-in-chief a reward equivalent to a mill for the first 
soldier he would enlist within a month, two for the second, three for 
the third, and so on; the officer cnlisted 999,999 men; what was 
his reward equal to in our money. .\llS. $499,999,500. 

12. One hundred sailors were drawn up in line at a distance from 
each other of ~ yards, includin~ the breadth of the body-the pay
master, seated a distance of two yards from the first, sent a lieutenant 
to hand to the first a sum of prize money, then back again to the 
second, and so on to each singly; how far had the lieutenant to walk? 

Ans. 11 miles, 3 fur., 32 rods, 4 yds. 

PROGRESSIONS BY RATIO. 

There are in progression by ratio, as in progression by difference, 
the same five quantities to be considered, except that in place of a com
mon difference we have a common ratio; that is, instead of increase 
or decrease by addition and subtraction, we h~ye increase or decrease 
by multip1ication or division. If any three of these are Imown the 
other two can be found. 

"We have noticed already that if any quantity, 2, be multiplied by 
itself, the product, 4, is called the square, or second power of that 
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quan,tity j if this be again multiplied by 2, the product, 8, is called 
the cube, or third power of that quantity j if this again be multi
plied by 2, the product is called the fourth power of that quan
tity, and so on to the fifth, sixth, &c., powers. To show the 
short mode of indicating this, let us take 3 X 3 X 3 X 3 X 3=243. 
For brevity this is written 35 , which means that there are 5 factors, 
all 3, to be continually multiplied together, and 5 is called the index, 
because it indicates the number of equal factors. 

Given the first term and the common ratio to find the last pro
posed term. 

Let it be required to find the sixth term of the increasing series, 
of which the first term il' 3 and the ratio 4. . 

This may obviously be found by successive multiplications of the 
first term, 3, by the ratio, 4,-thus:-

3=lst term. 
3 X 4= 12=2nd term. 

12X4,,- 48=3rd term. 
48X4= la2=4th term. 

192X4= 768=5th term. 
768 X 4=3072=6th term. 

• 

The series, therefore, is 3, 12,48, 1!.l2, 768,3072. From thil>. it 
is plain, that as to find the last of G terms, only 5 multiplications of 
the first arc refluired, in all cases the number of multiplications will 
be one less than the number of terml'. But to multiply five times 
by 4 is the same as to multiply by 1024, the :fifth power of 4, for 
4X4X4X4X4=1024, and 1024X3=3072.* 

This gives, us the general 

RULE (1.) 

1I'lultiply the first [mit by that power of tlte given ratio which 
is a unit less than the nnmber of termiS. 

If the series be a decreasing one, divide instead of multiplying. 

EXAlIIPLES. 

Given in a series of 12 numbers, the first term 4 and the ratio 2 , 
to find the last term. 

Since 11 is one less than the number of terms, we find t.he 11th 
power of 4, which is 2048, and this, multiplied by,the first term, 4, 
gives 8192 for the twelfth term. 

* For the abbreviated mode see Involution. 
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Given the ninth term of a decreasing series, 39366, and the 
ratio 3, to find the first term. 

AP, there are 9 terms, we take the 8th power of the ratio, :~, 

which we find to be 6561, and the first term 39366~6561=6, t.he 
first term. 

EXERCISES. 

1. What is the ninth term of the increasing series of which;:; if! 
the first term and 4 the ratio? Ans. 327680. 

2. What is the twelfth term of the increasing series, the first term 
of which is 1 and the ratio 3? Ans. 177147. 

3. In a decreasing series the first term is 78732, the ratio 3, anu 
the number of terms, 10; what is the last term? Ans. ·t. 

4. What is the 20th term of an increasing series, the first of 
which is 1.06, and also the ratio 1.06 ? Ans. 3.207135. 

5. In a decreasing series the first term i:-; 126.:.!477, the ratin 
LOG; what is the last of 5 terms? Aus. 100. 

Given the extremes and ratio, to find the sum of the series. 
It is not easy to give a direct proof of this rule without the aid 

of Algebra, but the following illustration may be found satisfactory, 
and, in some sort, be accounted a proof. 

Let it be required to find the sum of a series of continual pro
portions, of which the first term is U, the ratio 3, and the number (If 
terms 4. 

Since 3 is the common ratio, we can easily find the terms of the 
series by a succession of multiplications. These are-

5+15+45+135, and the sum is 200 
15+45+ 135+405 

400 

Let us now multiply each term by the ratio, 3, and, for conve
nience and clearness, place each term of the second line below th:J.t 
one of the first to which it is equal. Let us now subtract the upper 
from the lower line, and we find that there is no remainder, except 
the difference of the two extreme quantities, viz., 400. Now, it will 
he seen that this remainder is exactly double of the sum of the 
series, 200, and consequently 400 divided by 2, will give the sum 
200. Also,405 is the product of the last term by the ratio, and 400 
is the difference between that product and the first term, and the 
divisor, 2, is a unit less than the ratio, 3. Hence the 
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RULE ~.2.) 

Multiply the last term, by the rat-io, from. tMs product subtract 
the first term, and divide the remainde,' by the 'ratio, diminished by 
unity. 

EXAMPLE. 

Given the first term of an increasing seri,es, equal 4, the ratio 3, 
and the number of terms 6, to find the sum of the series . 

. By the former rule we find the last term to be 972, This, mul
tiplied by the ratio, gives 2916, and the first extreme, 4, subtracted 
from this, leaves 2912, and this divided by 2, which is less than the 
ratio, gives 1456, the sum of the series. 

EXERCISES. 

1. 'What is the sum of the series~ of whiclI the less extreme is 4, 
the ratio 3, and the number of terms 10? Ans. 118096. 

:::. What is the sum of the series, of which 1 is the less extreme, 
:2 the ratio, and 14 the number of terms? Ans. 16383. 

:~. What is the sum of the series, of which the greater extreme 
is 18.42015, the less 1, and the ratio 1.06? Ans.308.755983. 

4. A cattle dealer offered a farmer 10 sheep, at the rate of a mill 
for the first, a cent for the second, a dime for the third, a dollar for 
the fourth, &c., &c.; in what amount was he ,; taken in," supposing 
that each sheep was worth $11.111 ? Aus. $1111100.00. 

G. What is the sum of six terms of the series, of which the 
t t . J d th t' O? A 3·'" • 1 5 9 9 ~rea er ex reme IS !f an era 10 (j. ns. 3l~!', or 1IT25' 

To find the ratio when the extremes and number of terms are 
gIVen: 

Let it be required to find the ratio when the extremes are 3 and 
192, and the number of terms 7. This is effected by simply 
reversing the first rule, and therefore we divide 192 by 3 and find 
(;4, and take the 6th root of 64, which is 2, the ratio. Hence the . 

RULE (3.) 

Divide the greatc)· extre1ne by the less, and find that root of the 
quotient, the index of which is one less than tlte number of terms. 

EXAlIIPLE. 

If the greater extreme is 1024, and the less 2, and the number 
of terms 10, we divide 1024 by 2, and find 512, and then by 
extracting the ninth root of' 512, we find the ratiq, 2. 
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EXERCISES. 

1. If the first yearly dividend of a joint stock company be $1, 
and the dividends increase yearly, so as to form a sel'ie~ of continual 
proportionals, what will all amount to in 12 years, the last dividend 
being $2048, and what will be the ratio of the increase? 

Ans. ratio, 2; sum, $4095. 
2. What is the ratio, in the series of which the less extreme is 3 

and the greater 98034, and the number of terms 1G. Ans .. 19GGO(). 
3. What is the ratio of a series, the extremes of which are 4 and 

324, and the number of terms 5? Ans. ::!. 
4. What is the ratio of a series, the number of terms being 7 

and the extremes 3 and 12288? Ans. '1. 
5. In a series of ~:~ terms the extremes are ~ and 8388608 i 

what is the ratio? Ans. :~. 

To insert any number of means between two given extremes: 
Find tlte ratio by Rule (3), and multiply the first l'xtmJlC uy 

this ratio, and the second will be obtaincd, and divide the last by tht: 
ratio, and the last but one will be obtained j continue this opcmtion 
until the required teT'ln or terms be procured. 

NOTE.-A mean proportional is found by taking the sgua1'e ,'oot of th~ PI'O

duct oj the extremes. 

EXAMPLE. 

Let it be required to insert between the extremes 5 and 1280 
three terms, so that the numbers constituting the series shall be COIl

tinual proportionals. 
The number of terms here is 5, and hence, by Rule (3), we find 

the ratio to be 4, and 5 multiplied by this will give the second tl'nll, 

20, and that again multiplied by 4 will give 80, the third, and that 
again multiplied by 4 will give the fourth term, 320, so that the 
full series is found to be 5, 20, 80, 320, 1280. ~rhe same result 
would be found by dividing the greater extreme by 4, and so on 
downwards, thus: 1280, 320, 80, 20, 5. 

EXERCISES. 

1. Between 5 and 405 insert three terms, which shall make the 
whole a series of continual proportionals. Ans. 5, 15, 45, 135, 405. 

2. Insert between! and 27 four terms to form a series, and give 
the ratio. Ratio, 3; series, -/r, 1, 1, 3, 9, 27. 
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3. What three numbers inserted between 7 and 4375 will form 
a series of continual proportionals? Ans. 35, 175, 875. 

4. What is the mean proportional between 23 and 8464 ? 
Ans. 441.2164+. 

5. Find a mean proportional between H and ~. Ans. ~. 

ALGEBRAIC FOR1\{. 

Let a represent the first term, l the last, r the ratio, 1t the num
her of terms, and s the sum. 

Then s=a+ar+m''.!+ar3+ar4+&c ...... arn- 2+ar'll-l. 

Multiplying the whole equation by 1', we obtain 

1's=ar+or2 +01,3 +01'4 +ar5 +&c ..... . arn- 1 +arn . 
But s=a+ar+ar-:! +01,3 +ar4 +ar'-' +&c ...... (0,11-1. 

Subtracting, we obtain 

'l's-s=s(1'-1)=arn-a, and therefore 
arn-a 

s=--1 ...... (1.) 
1'-

But we found the last term of the serieR to be arn- I , calling this 

1, we have from (1.) s=r:~ ...... ("2.) 

If r is a fraction, 1'" and 111''' decrease as n increases, as already 
shown under the head of fractions: so that if 11 become indefinitely 
great, til''' will become unassignably small, compared with any finite 
quantity, and may be reckoned as nothing. In this case 11) will 

b -a a (3 \ ecome s=r_I-I_r·· .. ·· 'J 

By this formula we can find the sum of any infinite series so 
closely as to differ from the actual sum by an amount less than any 
assignable q Lldntity. This is called the limit, an expression more 
strictly correct than the sum. 

From the formula s=;~~, any three of the quantities 0, r, 1, s 
being given, the fourth can be found. 

Let it be required to find the sum of the series l+~+t+!+ 
&c., to infinity. 

Here 11=1 and 1'=~- .'. s=l--?r= ~_ =1 X2=2. Therefere,2 

is the number to which the sum of the series continually approaches, 
by the increase of the number of its terms, and is the limit from 
which it may be made to differ by a quantity less than any assignable 
quantity, and is also the limit beyond which it can never pass. 
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By adding the first two terms, we find l+t=~=2-i=1~. 
By adding the first three terms, we find 1+t=i=2-t=li· 
By adding the first four terms, we find q+i=V-=2-i=I~. 
By adding the first five terms, we find I.r~+T16=H=2-TI(;=-

IH· 
B dd' h fi . te fi d ., 1 + 1 r. ., ., 1 ya mg t erst SlX rms, we n 'iu ]I=ij="'-;;7=-

lB· 
It will be observed here that the difference fro111 2 is continually 

decreasing. The next term would differ from 2 by ;/.1, and the next 
by Th, &c., &c. Thus, when the series is carried to infinity, 2 may 
be taken as the sum, because it differs from the actual sum by a 
quantity less than any assignable quantity. 

EXAMPLES. 

To fiud the sum of the first twelve terms of t.he series 1+3+9+ 
27+&c. : 

Here a=l, 1'=3, 
Il 

And s='·I-a=~=3X177~7'-1=265720. 
r-J 3"'1 '~ 

To find the sum of the series 1,-3, 9,-27, &c., to twelve terms, 
11 -sx-s -1 -3X-J77147-1 

-:;-1 -4_ s 132860. 
In the case of infinite 8eries, if It is sought, sand l' being given, 

we have from (3) u=s (1-1'), and if r is sought, a and s being 
. h s-r, 1 a glven, we ave r=-;- or --;. 

EXERCISES. 

1. Find the sum of the series ~, 6, 18, 54, &c., to 8 terms. 
Ans.6560. 

2. Find the sum of the infinite series t-t-+l!-:i:I' Observe 
here r=-~. Ans. ~. 

3. What is the sum of the series 1, k, ~, &c., to infinity? 
Ans .. } 

'l. Find the sum of the infinite series l-i+~-:28'T+&c. 
Ans.3. 

5. What is the sum of nine terms of the series 5, 20, 80, &c. ? 
Ans. 436905. 

6. Find the sum of vt+~+vl+&c., to infinity. 
Ans. Vt-l. 

7. What is the limit to which the sum of the infinite series ,¥, , 
1, ~, &c., continually approaches? 1'1 Ans.. 
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8. What is the sum often terms of the series 4, 12,36, &c. ? 
Ans.118096. 

9. Insert three terms between 39 and 3159, so that the whole 
shall be a series of continual proportionals. 

Ans. 117, .351 and 1053. 
10. Insert four terms between ~ and 27, so that the whole shall 

form a series of continual proportionals. Ans. i, 1,3, 9. 
11. The sum of a series of continual proportionals is lOt, the 

first term 3~ ; what is the ratio? Ans. i. 
12. The limit of an infinite series is 70, the ratio .~ ; what is the 

first term ? Ans. 40. 

ANNUITIES. 

The word Annuity originally denoted a sum paid annually, and 
though such payments are often made half-yearly, quarterly, &c., still 
the term is applied, and quite properly, because the calculations are 
made for the year, at what time soever the disbursements may be 
made. 

By the term annuities certain is indicated such as have a fixed 
time for their commencement and termination. 

By the term annuities contingent is meant annuities, the com
mencement or termination of which depends on some contingent 
event, most commonly the death of some individual or individuals. 

By the term annuity in reversion or deferred, is meant that the 
person entitled to it cannot enter on the enjoyment of it till after the 
lapse of some specified time, or the occurrence of Rome event, gener
ally the death of some person or persons. 

An annuity in perpetuity is one that" lasts for ever," and there
fore is a species of hereditary property. 

An annuity forborne is one the payments of which have not 
been made when due, but have been allowed to accumulate. 

By the amount of an annuity is meant the sum that the principal 
and compound interest will amount to in a given time. 

1'he present worth of an annuity is the sum to which it would 
amount, at compound interest, at the end of a given time, if forborne 
for that time. 

Tables have been constructed showing the present and final 
values per unit for different periods, by which the value of any 
annuity may be found according to the following 



ANNUITIES. 287 

RULES. 

To find either the amount or the present value of an annuity,

Multiply the value of the unit, as found in the tables, by the 
number denoting the annuity. 

If the annuity be in perpetuity,-

Divide the annui(lj by the 1!umbeJ' denoting the 'inte:rest of the 
1tnit /01' one year, 

If the annuity be in reversion,-

Find the value of the unit up to the date of commencement, and 
also to the date of terrnination, and multiply their difference by tlte 
number denoting tlte annuity, 

To find the annuity, the time, rate and present worth being 
given. 

Divide the present worth by the' 1JJorth of the unit. 

Tables are appended varying from 20 to 50 years. 

EXAMPLES. 

To find what an annuity of $400 will amount to in 3() years, at 
3! per cent. 

We find by the, tables the amount of $1, for 30 years, to be 
::;51.622677, which multiplied by 400 r;ives $20649.07 nearly. 

To find the present worth of an annuity of $100 for 45 years, at 
3 per cent. 

By the table we find $24.518713, and this multiplied by 100 
gives $2451.88. 

To find the present worth of a property on Ie aRe for ever, yielding 
$600, at 3rr per cent. 

The rate per unit for one year is .035, and GOO divided by thi:-; 
gives $1714~.86. 

To find the pres'"ent worth of an annuity on a lease in reversion, tLl 

commence at the end of three years and to last for 5, at 3} per cent. 
By the table we find the rate per unit for 3 years to be $2.801637, 

and for 8 years, the time the lease expires, $6.873956; the differ
ence is $4.07231V, which, multiplied by 300, gives $1221.70. 

Given $207.90, the present worth of an annuity continued f01' -1 
years, at 3 per cent., to find the annuity. 

By the tables, the value for $1 is $3.717098, and $:!07.90, 
divided by this, gives $55.93. 
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TABLE, 
SHOWING THE AMOITh'T OF AN ANNUITY OF ONE DOLLAR PER ANNtJH, IMPROVED 

AT COMPOUND INTEREST FOR AXY NUMBER OF YEARS NOT EXCEEDING FIFTY. 

,,; I I ~ 3 per cent.'3!! per cent. 4 per cent. 5 per cent. 6 per cent. 7 per cent. 
~ , , - ._-------- ----

I 1.000000 1.000000 1.000000 1.000000 1.000000 1.001) 000 
2 2.030000 2.035000 2.0-10000 2.050000 2.060000 2.070000 
3 3.090900 3.106 ~~5 3.121 600 3.152500 3.183600 3.214 900 
4 4.183627 4.214943 4.246464 4.310125 4.:;74616 4.439943 
5 5.309136 5.362466 5.416 323 5.525631 5.637093 5.750739 
6 6.468 410 6.550152 GJi~2 975 6.801913 6.975319 7.153291 
7 7.662462 7.779 408 7.~98 294 8.142008 R.393838 8.654 021 
8 8.892336 9.051 687 9.214226 9.549 109 9.897468 10.259803 
9 10.159 106 10.36849(j 1U .. iS2 795 11.026564 11.491316 11.977 989 

10 11.463 S79 11.731 393 12.006 107 12.577 g93 13.180795 13.816448 
11 12.807 796 13.141992 13.486 351 14.206 787 14.971 643 15.783599 
12 14.192030 14.601 962 15.025805 15.9171:27 16.869941 17.888451 
13 15.617 790 16.113030 16.626838 17.7129831 18.882 1381 20.140643 
14 17.086 324\ 17.(j76 98(; 18.291 911 19.59R 632 21,015 0661 22.550 488 
15 18.598914 19.295681 20.023588 21.578564 23.275 970 25.129 022 
16 2:) 156 881 20.971 030 21.824531 23.657492 25.6705j8 27.888054 
17 21.161 588 22.705016 23.697512 25.840366 28.212880 30.840217 
18 23.414433 U.499691 25.645413 28.132385 30.905653 33.999033 
19 25.11680S 26.357 180 27.671 229 30.539004 33.759992 37.378965 
20 26.870374 28.27!l 682 29.778079 33.065954 36.785591 40.995492 
21 28.676 486' 30.269 471 31.969 202 3j.719252 39.992727 44.865177 
22 30.536780 32.328 902 34.247 97.0 38.505214 43.392290 49.005739 
23 32.452884 34,.460414 36.617 889 41.430475 46.995828 53.436141 
24 34.426470 36,666528 39,082604 44.501999 50.815577 58.176671 
25 36.459264 38.949 857 41.645908 47.727099 54.864512 63.249030 
26 38.553042 41.313 102 44.311 745 51.113454 59.156383 68.676470 
27 40.709634- 42.759060 47.084214 54.669126 63.705766 74.483823 
28 42.930923 46.290 6~i 49.967583 58.402583 68.528112 80.697691 
29 45.218850 48.910799 52.966286 62.322712 73.639798 87.346529 
30 47.575416 51.622677 56.084938 66.438848 79.058186 94.460786 
31 50.002678 54.429471 59.328335 70.760790 84.R01677 102.073041 
32 52.502759 57.334502 62.701 469 75.298829 90.8tl9778 110.218154 
33 55.0n 841 60.341 210 66.209527 80.063771 97.343 165 118.933425 
34 57.730 17i 63.453 152 69.857 909 85.066959 104.183755 128.258765 
35 60.462082 66.674013 73.652225 90.320307 111.434780 138.236878 
36 63.271 944 70.007603 77.598314 95.836323 119.120867 148.913460 
37 66.174223 73.457869 81.702 246 101.628 139 127.268119 160.337400 
38 6:.1.159449 77.028895 85.970336 107.709546 135.904206 172.561020 
39 72.234233 80.72J 906 90.409 \50 114.095023 145.058458 185.640292 
40 75.401260 84.550278 95.025516 120.799774 154.761966 199.635112 
41 78.663298 88.509537 99.826536 127.839 763 165.047684 214.609570 
42 82.023196 92.607 371 104.819598 135.231751 175.950645 230.632240 
43 85.483892 96.848629 110.012382 142.993339 187.507577 247.776496 
44 89.048409 101.238331 115.412877 L51.143 006 199.758032 266.120851 
45 92.719861 105.781 673121.029 392 159.700 156 212.743514 285.749311 
46 96.501457 110.484031 126.870568 L68.685 164 226.508125 306.751763 
47 100.396501 115.350973132.945390 178.119 422 241.098612 329.224386 
48 104.408396 120.388 297 139.263 206 188.025 393 256.564529 353.270093 
49 108.540648 125.601 846 145.833 734 198.426 663 272.958401 378.999000 
50 112.796867 130.999 910 152.667 084 209.347 976 290.335905 406.528929 
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TABLE, 

SHOWING TB1!l PRESENT WORTH OF AN A.1\j1\'"OITY OF ONE DOLLAR PER A.'l1\"'UM, TO 

CO~'"OE FOR A1fY 1\~ER OF YEARS NOT EXCEEDINU FIFTY. 

fl 3 percent. 3!per cent 4 per cent. 5 per cent. 6 per cent. 7 per cent. ~ ell 
Q) Q) 

~ ~ 

- ---- ------------ -
1 0.970 874 0.966 184 0.961 538 0.952 3~1 0.943 396 0.934 579 1 
2 1.913 470 1.899 694 1.886 095 1.859 41(1 1.833 393 1.808 017 2 
3 2.!l28 611 2.801 6~7 2.77j 091 2.72:> 24f- 2.673 012 2.624 314 3 
4 3.717 098 3.673 079 3.629 R95 3.545 951 :t·!ti5 lOti 3.387 209 4 
5 4.579 707 4.515 0521 4.451 ti~2 4.329 477 4.:H2 ;)64 4.100 195 5 
6 5.417 191 5.328 553 5.242 1:.17 5.075 6n 4.91.7 ;):!4 4.766 5:n 6 
7 6.230 283 6.114 5441 6.002 055 5.786 373 [).[)~2 3~1 5.389 286 7 
8 7.019 692 6.873 956 6.732 745 6,4C:.I 213 6.209 7H 5.971 295 8 
9 7.786 109 7.607 6871 7.435 3:.12 7.107 8~2 6.801 G9!? 6.515 2~8 9 

10 8.530 203 8.31(; 605 8.110 896 7.721 7:i:,! 7.360 08i 7.023577 10 
11 9.252 624 9.001 551 8.760 ,Iii 8.306 41/ 7.t'iiG 1:175 7.498 6G9 11 
12 9.954 004 9.663 334 9.385 074 8.~(j3 2.')2 I 8.~i83 84-1 7.942 671 12 
13 10.634 955 10.302 738 9.985 64,E 9.393 57:; Ki'52 683 ::';.357 635 13 
14 11.296 073 10.920 520 10.563 1~:; 9.898 641 ~1.294 984 ,1;.745 452 14 
15 II.!!;;7 935 11.517 411 11.11::.; 387 10.379 (;5,,", 9.71~ 249 9.107 898 15 
16 12.561 102 12.094 117 IJ.1j52 29C 10.837 'j 70110.1 0.5 8~.j 9.446 632 16 
17 13.166 lIB 12.651 321 12.165 tiG9 11.27·1 066 1U.477 :!C(! 9.7C:) 206 17 
18 13.753 513 13.189 682 12.659 2!!7 1] .689 587 10.1:1:27 G03 10.059 070 18 
]9 14.3Z:{ 799 13.709 837 13.13:{ 939 12.085 321 11.1.1::> 116 10.335 578 19 
20 a.tii7 475 14.212 40il 13.590 ;;26 12,462 210 11.469 4~1 10.593 997 20 
21 15.415 024 14.697 974 14.029 160 12.:--::n 153 ll.7li4 077 10.835 527 21 
22 15.936 917 15.167 125 14Ac.l 115 13.163 U03 12.041 582 11.061 241 22 
23 16.443 608 15.620 410 14.856 842113.4t:H 574 12.303 379 11.272 187 23 
24 16.935 542 16.058 36b 15.246 963 13.798 ti42 12.550 358 11.469 334 24 
25 17.413 148 16.481 515 15.622 080 14.093 945 12.7f.:3 35e 11.653 583 25 
26 17.876 842 16.890 352 15.982 769 14.275 185 13003 16G 1l.825 779 26 
27 18.327 031 17.285 365 Hi.3:?9 586 14.643 034 13.210 534 11.986 709 27 
28 18.764 108 17.667 Ol!! 16.663 063 14.898 127 13.406 IG4 12.137 III 28 
29 19.188 455 18.035 767 16.983 715 15.141 074 13.590 721 12.277 674 29 
30 J9.600 441 18.392 045 17.292 033 15.:H2 451 13.764 831 12.409 041 30 
31 20.000 428 18.736 276 17.588 494 15.592 811 13.929 086 12.531 814 31 
32 20.338 766 19.068 865 17.873 552 15.802 677 14.084 043 12.646 555 32 
33 20.765 792 19.390 208 18.147 646 16.002 549 14.230 230 12.753 790 33 
34 21.131 837 19.700 684 18.411 198 16.192 204 14.368 141 12.854 009 34 
35 21.487 220 20.000 661 18.664 613 16.374 194 14.498 246 12.947 G72 35 
36 21.832 252 20.290 494 18.908 282 16.546 852 14.620 987 13.035 208 36 
37 22.167 235 20.570 525 19.142 579 16.7II 287 14.736 780 13.II7 017 37 
38 22.492 462 20.841 087 19.367 864 16.867 893 14.846 019 13.193 473 38 
39 22.808 215 21.102 .')00 19.584 485 17.017 041 14.949 075 13.264 928 39 
40 23.II4 772 21.355 072 19.792 774 17.159 086 15.046 297 13.331 709 40 
41 23.412 400 21.599 104 19.993 052 17.294 368 15.138 016 13.394 120 41 
42 23.701 359 21.834 883 20.185 fi27 17.423 208 15.224 543 13.452 449 42 
43 23.981 902 22.062 689 20.370 795 17.545 912 15.306 173 13.506 962 43 
44 24.254 274 22.282 7n 20.548 841 17.6(;2 i73 15.383 182 13.557 908 44 
45 2-1.518 713 22.495 450 20.720 010 17.774 070 15.455 832 13.605 522 45 
46 24.775 449 22.700 918 20.884 654 17.880 067 15.524 370 13.650 020 46 
47 25.024 708 22.899 438 21.042 936 17.981 016 15.589 028 13.691 608 47 
48 25.266 707 23.091 244 21.195 131 18.077 158 15.650 027 13.730 474 48 
49 25.501 657 23.276 564 21.341 472 18.168 722 15.707 572 13.766 799 49 
50 25.729 764 23.455 618 21.482 185 18.255 925 15.761 861 13.800 74650 



290 ARITHMETIC. 

PARTNERSHIP SETTLEMENTS. 

The circumstances under which partnerships are formed, the 
conditions on which they are made, and the causes that lead to their 
dissolution, are so varied that it is impossible to do more than give 
general directions deduced from the cases of most common occur
rence. In forming a partnership, the great TPquisite is to have the 
terms of agreement expressed in the most clear and yet concise lan
guage possible, setting forth the sum invested by each, the duration 
of partnership, the !:'hare of gains or losses that fall to each, the 
sum that each may draw from time to time for private purposes, and 
any other eireumstances arising out of the peculiarities of' each case. 
The ease and satisfaction of making an equitable settlement, in case 
of dissolution, depends mainly on the clearness of the original agree
ment, and hence the necessity for its being distinct and explicit. 
Even when no dissolutio~ is contemplated, settlements should be 
frequently made, in order that the parties may know how they stand 
to each other, and how the busine~5 is succeeding. This is, of great 
importance in preserving unanimity and securing vigour and regu
larity in all the transactions of a mercantile house. 

A dissolution may take place from various causes. If the part
nership is formed for a tcrm of years, the expiration of those years 
neces~arily involves either a dissolution or a new agreement. The 
death of one of the partners mayor may not cause dissolution, for 
the deceased partne~ may have, by his will, left his share in the 
business to his son, or some other relative or friend. In no case, 
however, can an equitable settlement be made, except by the mutual 
consent of the parties, or else in exact accordance with the terms of 
agreement. It is also necessary that when a dissolution takes place 
public notice should be given thereof, in order that all parties having 
dealings with the firlll lllay be apprized of the change, and have their 
accounts arranged. For the same reason, it is necessary that some 
one of the partners, or some trustworthy accountant appointed by 
them, should be authorized to collect all debts due to the firm, and 
pay all accounts owing by it. 

Partnerships are sometimes formed for a specific speculation, and 
therefore, of course, cease with the completion of the transactioD and , , 
a settlement must necessarily be then made. No matter for what 
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time the partnership has been made, any partner is at liberty, at any 
time, to withdraw, on showing sufficient cause and giving proper 
notice. This is a just provision, for the circumstances of any part
ner may so change, from various causes, as to make it undesirable 
for him to remain in the business. . If one partner is deputed to 
settle the accounts of the house, it would be reckoned fraudulent for 
any other partner to collect any moneys due, except that on receipt 
of them he hands them directly over to the pp-rson so deputed. 

The resources and liabilities, with the net investment on CODl

mencing business, being given, to find the net gain or loss. 

1. W. Smith and R Evans are partners in business, and invested 
when commencing $1000 each. On dissolving the partnership, the 
assetB and liabilities are as follows :-:\lerchandise valued at $1295 ; 
cash, $344 i notes against sundry individuals, $790 i W. H. Monroe 
owes on account $86.40 i E. R. Carpenter owes $132.85, and C. F. 
Musgrove owes $67.50. They owe on sundry notes, as per bill book, 
$212.40; E. G. Conklin, on account, $29.45, and H. C. Wright, on 
account, $41.30. What has been the net gain ? 

SOLUTION. 

Assets. Liabilities. 

Merchandise on hand ... $1295.00 Bills Payable .............. $212.40 
Cash on hand............ 344.00 Amt. due E. G. Conklin. 29.45 
Bills Receivable.......... 790.00 Amt. due H. C. Wright. 41.30 
Amt. due from W. H. W. Smith's investment ... 1000.00 

Monroe.... ............ 86.40 R. Evan's investment .... 1000.00 
Amt. due from E. R. 

Carpenter............. . 132.85 $2283.15 
Amt. due from C. F. 

Musgrove ............. 67.50 

Total amount Assets .... $2715.75 
" I, Liabilities, 2283.15 

Net gain .......... $432.60 

RULE. 

Find the sum of the assets and liabilitl~lS ,. from the. assets subtract 
the liabilities, (including the net amount invested) and the differ
ence 'Will be the net gain; or, If the liabilities be the larger, subtract 
the assets from the liabilities, and the difference will be the net loss, 

--
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2. Harvey Miller and James Carey are partners in a dry goods 
business; Harvey Miller investing $1400, and James Carey $1250. 
When closing the books, they have on hand--cash, $1125.30; mer
chandise, as per inventory book, $1855.75; amount deposited in 
Bank of Toronto, $1200; amount invested in oil lands, $963 ; a !!lite 
of land for building purposes, valued at $1600; Adam Dudgeon owes 
them, on account, $104.92; William Fleming owes $246.80 j a note 
against Alfred Mills for $69.43, and a due bill for $30, drawn by 
James Laing. They owe W. S. Hope & Co., on account, $849.:.n ; 
U. J. King & Co., $608.12, and on notes, $1326.14. What has 
been the net gain or loss? Ans. $1759.73 gain. 

3. J amcs Henning and Adam Manning have formed a co-part· 
net'ship for the purpose of conducting a general dry goods and 
grocery business, each to share gains or losses equally. 

At the end of one year they close the books, having $1280 worth 
of merchandise on hand j cash, 8714.27; Royal Bank stock, $500 j 

deposikd in Royal Bank, $320.60; store and fixtures valued at 
$3100; amount due on notes and book accounts, $3471.49. The 
firm owes on notes $3400, and on open accounts $747.10. 

James Henning invested $1200, and Adam Manning, $1000; 
what is each partner's interest in the business at closing? 

Ans. James Henning's interest" $2719.63 j Adam Manning's 
interest, $2519.63. 

NOTl;.-Where the intl'l"est of eacll partner at closing is required, the gain 
or loss is first found, as in former examples, then t.he share of gain or loss 
is added to or subtracted from each partner's investment, and t.he sum, or 
difference, is the interest of each partner. If a partner has withdrawn any
thing from the business, the amount thus withdrawn must be deducted from 
the sum of his investment, pillS his share of the gain, or minus his share of the 
loss, and the remainder will be his net capital or interest. 

4. F. ~\.. Clarke, W. H. Marsden, and J. M. Musgrove, are C011-

ducting business in partnership j F. A. Clarke is to be t gain or 
loss, W. H. Marsden and J. M. Musgrove, each t. 

On dissolving the partnership, they have cash on hand $712.90 ; 
merchandise, as per Inventory Book, $4360; bills receivable, as per 
Bill Book, $1450.75; amount deposited in Bank of Montreal. 
$3475; merchandise shipped to Montreal, to be sold on own account 
and risk, valued at $995; debts due from individuals on book account , 
82644.67. They owe on notes $3760, and to ManninO' & Munson o , 
$1312.60. 
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. F. A. Clarke invested $57;)(1, and has drawn out $875; W. H. 
Marsden invested $2500, and has drawn out $500 ; J. ~r. Musgrove 
invested $3000, and has drawn out S750. '\'hat has been the net 
gain or loss, and what is each partncr's interest in the business? 

ADS. Net loss, $559.~S; F. A. Clarke's interest, $4595.36; W. 
H. Marsden's interest, $1860.18; J. M .. Musgrove's inter
est, $2110.18. 

NOTE.-In this and succeeding examples, net interest is to be allowed on 
investment, or charged on amounts withdrawn, unless 1;0 !'pecified. 

5. A, B, and C are partners. The gains and losses arc to be 
shared as follows: A, -/':1; B, l-~; and C, i':.:. A invested $3000, 
and has withdrawn $2,500, with the consent of Band C, upon 
which no interest is to be charged; B invested $2700, and has 
withdrawn $1150; C invested $2500, and has withdrawn $·1~0. 

After doing business 14 months, C retires. Their assets consist of 
bills receivable, $2937.20; merchandise, $1~70 ; ca::;h, ~1:.!,t3.80 ; 50 
shares of the Canada Permanent Building and Saving,,' Society 
Stock, the pal' value of which is $50 per share; cash depo!litcd ill 
the Ontario Bank, $1850; ::;tore and furniture, $:n30; amount due 
from W. Smith, $360.80; l~. ;). Brown, $240.40; an(l K H. Car
penter, $97.1~. Their liabiliLies are as follows: amount due banlUd 
Harris, $1675; unpaid on ::;tore and furniture, S935; and notes 
unredeemed, $~388.7(j. C, in retiring, agrees to allow the firm 10 
per cent. advance on the Saving::;' Bank stock. \Vhat is the amount 
due C, and what is ":\'tl, and what is B's interest in the bu::;ine,;::; ? 

Aris. Due C, $815.52; A's interest, $2356.90; B's interest, 
82664.14. 

6. E, P, G and H arc partners in business, each to share t of 
profits and losses. The business is carried on for one year, when E 
and F purchase from G and H t,heir interest in the busines::;, allow
ing each $100 fl)r his good will. Upon examination, their resources 
are found to be a.<; follows: cabh deposited in Quebec Bank, $3645 ; 
cash on hand, 81422; bills receivable, $1085 ; bonds and mortgages, 
S2746, upon which there is interest due 8106; Royal Canadian 
Bank stock, $100U; Quebec Bank stock, S5()(I; store and fixtures, 
$3500; house and lot, 81800; spal. of horses, carriages, harne~::;, 

&c., $4!J5; outstanding book debts due the firm, :"i·!iS(). 'Their 
liabilities are: llotes payahle, $2345, upon which thm e is interest 
due $57; due on book debts, $1560. E invested $5000; F. 84500 ; 



294 ARITHMETIC 

G, $4000; and H, $3000. E has drawn from the business $1200, 
upon which he owes interest $32 ; F has drawn $1 OOO-owes interest 
$24.50; G has drawn $950-owes interest. $12; and H has drawn 
nothing. In the settlement a discount of 10 per cent., for bad debts, 
is allowed, on the book debts due the firm and on the bills receivable. 
G takes the Royal Bank stock, allowing on the same a premium of 5 
per cent.; and II tak~s the Quebec Bank stock, at a premium of 8 
per cent; E and F take the assets and assumes the liabilities, as 
above stated. What has been the net gain or loss, the balances due 
G and II, and what are E and F each worth after the settlement? 

Ans. Due G, $3057.75; due II, $3529.75; E's net capital, 
$4637.75; F's net capital, $4345.25. 

7. H. C. Wright, W. ~. Samuels, and E. P. Hall, are doing 
business together-H. C. W. to have -1- gain or loss; W. S. S. 
and E. P. H. each:}. ~Vter doing business one year, W. S. S. 
and E. P. H. retire from the firlll. On closing the books and taking 
stock, the following i:; found to be the result: merchandise on hand, 
$3216.50; cash deposited in Quebec Bank, 81627.35; cash in till, 
$134.1G; bills receivable, $!)'10.60; G. Brown' owes, on account, 
$112.40; Thos. A. Bryce owes $~4.12; W. l'IcKee owes $143.95; 
J. Anderson owes $54.20; 11. n. Hill owes $43.60 ; and S. Graham 
owes S2GO.13. They owe on notes not redeemed $1864; H. T. 
Collins, on ac:collut, 8121.4[); and W. F. Curtis, $79.40. H. C. 
Wright invested $3200, and has drawn from the business $350. W. 
~. Samuels invest,ed $2455, and has drawn $140; E. P. Hall 
invested $2100, and has drawn $2000. A discount of 10 per cent. 
is to be allowed on the bills receivable and book accounts due 
the firm, for bad debts. II. C. Wright takes the assets and as
sumes the liabilities, as above stated. What has been the net gain 
or loss, and what does H. C. Wright pay W. S. Samuels and E. P. 
Hall on retiring? "', . \', ' 

. Ans. Net loss, $9-70.74; H. C. W. pays W. S. S., $2072.311; 
and E. P. Hall payR H. C. W. $142.68!. 

8. T. P. Wolfe, J. P. Towler and E. R. Carpenter have been 
doing business in partnership, sharing the gains and losses equally. 
After dissolution and ::;ettleIpent of all their liabilities they make a 
division of the remaining effects without regard to the proper pro
portion each should t:tke. The following is the result according to 
their ledger : - T. P. Wolfe invested $3495, and has drawn $2941 ; 
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J. P. Towler invested $2900, and has drawn S~ZOo ; E. H. Carpenter 
invested $3150, and has drawn $30JO. How will the partners 
settle with each other? 

Ans. E. R. Carpenter pays T. P. Wolfe $86, and J. P. Towler 
$232. 

9. I, J, K, Land 1\1 have ent.ered into co-partnership, agreeing 
to share the gains and losses ill the following proportion :-1, .{} ; .J, 
/l); K, -/;'.; L, 1\; and ~I, -{). ''''hen dissolving the partnership 
the resources consisted of cash, $4700; merchandise, $0855; notes 
on hand, $7680; debentures of'the city of Toronto, valued at $6780, 
on which there is interest due, $IZ:); horses, waggons, &c., :31280 ; 
:Montreal bank stock, $5000; Ontario bank stock, $5000; l1lnrtga~'es 
and bonds, $3600; interest due on mortgages, $345.80; :,;tore and 
fixtures, $8000; amount due from W. P. Campbell & Co., S~±18 ; 
due from R. 13. Smith, B712.60; due from .J. W. Jones) $1000. 
The liabilities are :-Mortgage on store and fixtures, 85000; interest. 
due on the same, $ZU.Z;) ; due the estate of R. M. Evan:,;, $14Ii7:-1 ; 
notes and acceptances, $119·hl, on whi<.:h interest is due, SS;); sundry 
other book debts, $7500; I invested 87800. interest on his invest
ment to date of dissolution. S70Z; .J iuvesteu BG400, interest fill 

investment, $576; K invested 86100, interest on investment, ~i54:1; 
J.J invested $5800, interest on investment, $52Z; :;\I invested 850 00, 
interest on investmrnt, 8450. I has withdrawn from the firm at 
tlifferent times, ::iiZ4~5, upon which the interest calculated to time or 
dissolution is S183.40; .J has drawn $2960, interest, SZG7.85; K 
has drawn $1850, interest $87.30; L has drawn $3000, interest., 
$460 ; ~I has drawn $895, interest, $G3.45. What i:-; the net gain 
or loss of each partner, :md what is thc net capital of each partucr"! 

Ans. 1'8 net loss, S1233.2~; 1's net capital, $4660.31. J's uct 
loss, $924.H7; .T's net capital, 8283:1.18. I('s net loss, 
$616.65; K's net capital, $40!:l5.05. L's net loss, $154U;~; 
L's net (·apital, $1:320.:38. )1':,; net loss, $30S.3Z; l'I's net 
capital, $4183.~3. 

10. A, B, C and D nrc partners. At the time of dissolution, 
and aftcr the liabilities arc all cancelled, thcy make ,L division of thc 
effects, and upon examination of t.heir led,:;cl' it shows the following 
result :-.\ has drawll from the busilltls8 S:34Ijj, and invested on 
commencemcnt of business, S4~·±O; B has drawn S45~5, and investea 
$3800; C has drawn $5000, and invested $3~OO; D has drawn 
$2200, and invested $2800. The profit or 1088 was to be divided in 
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proportion to the original investment. What has been each partner's 
gain or loss, and how do the partners settie with each other? 

Ans. A's net gain, $368.43; B's net gain, $330.20; C's net 
gain. $278.06; D's net gain, $243.31. B has to pay in 
$464.80; C has to pay in $1521.94. A receives $1143.43; 
D receives $843.31. 

11. Three mechanics, A. W. Smith, James Walker and P. 
Ranton, are equal partners in their business, with the understanding 
that each is to be charged $1.25 per day for lost time. At the close 
of their business, in the settlement it was found that A. W. Smith 
had lost 14 days, James Walker 21 days, and P. Ranton 30 days. 
How shall the partners properly adjust the matter between them? 

Ans. P. Ranton pays A. W. Smith, $9.58!, and J'ames Walker, 
83;} cent:,. 

12. There are 5 mechanics on a certain piece of work in thc 
following proportions :-A is ·;lu; B, }(j; C, ,/u; D, lh, and E, :lo' 
A is to pay $1.25 per day for all lost time i B, $1; C, $1.50; D, 
$1.75, and E, $1.6:?~. At settlement it is found that A has lost 
24; B, 19; C, 34 i D, 1~ ; anel E, 45 days. They receive in pay
ment for their joint work, $2500. What is each partner's share of 
this amount according to the above regulations'l 

Ans. A"; share, $374.12; B's, $250.41; C's, $487.83; D's, 
$787.24; E's, $600AO. . 

13. A. B. Smith and T. C. Musgrove commenced business in 
partnership January 1st, 1864. A. B. Smith invested, on com
mencement, $9000; ~Iay 1st, ~~400; June 1st, he drew out $1800; 
September 1st, $2000, and October 1st, he invested $800 more. 
T. C. Musgrove invested on cOl1l1nencing, $3000; .;\Iarch 1st, he 
drew out $1600; 3Iay ht, $1200; June 1st, he invested $1500 
more, and October 1st, $tiOOO more. At the time of settlement, on 
the 31st December, 1864, their merchandise account was-Dr. 
$32000; Cr. $27000; balance of merchandise on hand, as per 
inventory, $10500 i cash on hand, $4000 i bills receivable, $12400; 
R. Draper owei 011 account, $2450. They owe 011 their notes, 
$1890, and G. Roe on account, $840. Their profit and loss account 
i:" Dr. $8(j(j; Cr. $1520. Expense account is, Dr. $~420. Com
mission account is, Cr. $2760. Interest account is Dr. $480; Cr . 

.$950. The gain or loss is to be divided in proportion t.o each 
partner's capital, and in proportion to the time it was invested. 
Reouired each partner's share of the gain or loss, the net balance 
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due each, and a ledger specification exhibiting the closing of all the 
accounts, and the balance sheet. 

Ans. A. B. S.'s net gain, $6671.73; his net balance, $15071.73. 
T. C. l\I.'s net gain, $274S.~7; his net balance, $12448.27. 

PROPERTIES OF NUMBERS. 

The term Integer, or Whole Number, is used in contradistinction 
to the term Fraction. All numbers expressed by the natural series 

I, 2, 3 ... 10 ... 20 ... 100, &c., are called integers, so that 3 and .! are· 
integers, but i is a fraction. 

All numbers in the natural series 1, ~ 3, &c., that can be 
resolved into factors, are called Composite, while those that canuot J),~ 

so resolved are called J>rime. ~ince 4=~X~, it is called composite, 
and so 6, 8, 9, 10, &c., but 1,~, ~, c" 7) 11, &c.) are called 
prime because they cannot be resolved into factors. Thu::;) 11 
can only be resolved into 11 XI, or 1 X 11) antI these are not factors 
in the strict meaning of the word. 

A Prime Factor is a prime number, which is a factor of a com
posite number. The factors of' 10 are ~ and 5, both prime numbers. 

A composite number may have composite factors, as :16, which 
has 4 and 9 as factors, and both of these are composite. 

When any number will divide two or more others, it is called a 

Common Factor. Thus, 3 is called a common factorof6, 9, 1~, Hi, &,:. 
Numbers that have no 'common factor, a~ 4, 5, 9, arc said to Il" 

prime to each other. 
To resolve a composite number into its prime factors, divideil 

by the least possible factor that it contains. and repeat the proCf'SS 
till a prime numbe1' is obtained. 

EXAlI1PLES. 

2)96 

2)48 

2)24 

2)12 

2) 6 

3 
so that the prime factors of 96 are 2 X 2 X 2 X 2 X 2 X 3. 
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Also, because 5X7Xl1=385, we see that 5,7 and 11 are the 
prime factors of 385. 

EXERCISES. 

1. What are the prime factor~ of 2310? Ans. 2, 3, 5, 7, 11. 
2. What are the prime factors of 1764? Ans. 2, 2, 3, 3, 7, 7. 
3. What are the primc factors of 180642? 

Ans. 2, 3, 7, 11, 17, 23. 
4. What are the prime factors of 95? Ans. 5, 19. 
5. What are the prime factors of 51 ? Ans. 3, 17. 
6. What are the prime factors of 99 ? Ans. 3, 3, 11. 
7. What are the prime factors of 651 ? Ans. 3, 7, 31. 
8. What are the prime factors of 362880 ? '" 

Ans. 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3, 5, 7. 
9. What factors are common to 84, 105, and 147? Ans. 3, 7. 
10. What are the prime factors of 308? Ans.4, 7, 11. 
Whether a number is prime or composite can only be found by 

trial. 
The only even prime number is 2; for 4, 0, 8, 10, &c., are all 

multiples of 2. 
The only prime number ending in the digit 5 is 5 units, and all 

other numbers ending in either 5 or 0 are multiples of 5. 

ADDITIONAL EXERCI8ES. 

11. Is 101 prime or composite '? Ans. Prime. 
12. Is 198 prime or composite? 

Ans. It has the factors 2, 3, 3, 11. 
13. Is 171 prime or composite? 

Ans. It has the factors 3, 3, 19. 
I·!. Is 47:; prime or composite? Ans. Prime. 
15. Is -177 prime or composite? • Ans. Composite. 
16. 1s 549353259 prime or composite? Ans. Composite. 
17. b G74041 primo or composite? Ans. Composite. 
18. Is 199 prime or composite? . Ans. Prime. 
19. What are the prime factors of 210? Ans. 5, G, 7. 
~O. What are the prime factors of 51051 ? 

Ans. 3. 7, 11, 13, 17. 

NOTF:.--We have thought it sufficient under this head to give only the 
leading and most useful principles .. 
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LOGARITHMS. 

A logarithm is the index of the power of any number which that 
index denotes. 

Thus 9=32 , where the index 2 is the logarithm of 9. Taking 3 
as a common root, we have 

3=3 1 1=30 

9=32 !=3- 1 

27=3 3 ~=3-2 

81=3~ ::::''1=3-3 

These indices may, however, be 
Thus: 

the logarithms of any root. 

4=4 1 1=40 

16=4·~ !-=4- 1 

64=4 3 /u=4-·~ 

:I 
Also, 8=4'J, which means that 8 is the second root of the thil'd 
power of 4. The third power of 4, or 4 X 4 X 4=64, and ~; is the 
second root of G-!, for 8X8=64. Again, since 8=~3, and 16=~ 1, 

it follows that the index of any number between 8 and 16, when ~ is 
the root, will be 3, plus some fraction, that i.~, the index will be 
some number greater than :~, and less than .l. 

~ 

If 4 be the root, then, as above, S=-t".!, where the index ill ::, or 
1.5, greater than 1, but less than~. In tit is case, the index 
expressed decimally is a terminator, but even when t.he decimal docs 
not terminate, it may be found approximately with suffici~nt accu
ra<')'. From this it is obvious that logarithms may be calculated for 
ail Ilumbers. The root from which logarithms are calculated is caBell 
th~ Base. The bases we huye taken for illustration are 2, 3, and 4-, 

but any number may be assumed as base. The base of the original 
system, invented by Baron Napier, and hence called Napieriull 
logarithms, was 2.718+, but the base that hus been found most 
convenient is 10, as it falls in so exactly with the decimal notation. 
These, by way of distinction, are called Common Logarithms. The 
common logarithm, then, of a number, is the index of the po Wei' (~I 

10, which is equal to that number. 
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Hence starting from the base 10, we have the following ascending 
and descending scales: 

Power. Nu. Log. Power. No. Log. 

10°=1. ........ 0 10- 1=T1lJ .......... 1 
10 1=10 ....... 1 10-2 =Tt-o ....... 01 
102 =100 ...... 2 10:: =H}UU ....... 001 
10 3 =1000 .... 3 10-4=Tuhu ..... 0001 
]01 =10000 .. .4 

Now we must observe that, since it is proved by Algebra that any 
quantity with an index zero is always equal to unity, the Logarithm 
of 1 is 0, for xO=l, 1/0=1, m,0=1, and 100=1, as exhibited in 
the above scheme. Again, since log. 1=0, and log. 10=1, it follows 
that the logarithms of all the numbers between 1 and 10 will be less 
than 1, but above zero, and also that the log. of any base will be 1. 
Also, since log. 10=1, and log. 100=2, it follows that the logarithms 
of all numbers between 10 and 100 will be greater than 1, but less 
than ~, and that the logarithms of all numbers bctween 100 and 
1000 will be between ~ and 3, and so on. 

Logarithms are always expressed in the decimal form. 
The integral part is called the Characteristic. 
The decimal part is called the J.1Iantissa. 
It is not usual in constructing tables to notice the characteristic, 

because, as the above explanations will show, it will always be denoted 
by liS IWIII!) units as there arc digits ill the given IlUml)(1', less one. 
Thus, the characteristic of 24796 will be -1" and of 879 it will be 'J, 
and therefore it can always be found by counting the digits. It is 
also obvious that the characteristics of numbers less than unity must 
be negative, for log. 110=log. 10- 1=-1, and log. Tho=log. 10-~ 
=log .. Ol=~~. Since the characteristic is always 1 les3 than the 
number of digits, we have the same characteristic for 100 as for 199, 
but for 100 we have simply 2, while for 199 we have 2 plus some 
fraction, and since for 4.~~17, where we have only one digit, the 
characteristic is zero, ONE less than the number of digits, it follows 
that for .~97, where there is no whole number, the characteristic 
must be -1 plus some fraction. Hence the mantissa is always 
positive, and is the same for decimal" as for whole numbers. This 
fraction is .472750, and therefore we have -1+.472756, Which, 

for convenience is written 1.472756, the negative sign being written 
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above the characteristic, an artifice which is extremely convenient in 
the arranging of tables, and also in operations. 

Since 100X100=10000, and 100=102 , it follows that 10'!X 
102 =10000=10-1• Now the last index 4 is the sum of the two 
preceding ones, ~+3=4. Again, 102 XI0~=100X1000=100000 
=10-'. Hence we see that quantities can le multiplied by adding 
their indices, and therefore by adding their logarithms. In the 
same manner it may bc ~hown that one quantity may be divided by 
another, by subtracting the logarithm of the uiyisor from the loga
rithm of the dividend. Also, that a quantity can be raised to any 
power by multiplying its logarithm by the index of the power, and 
that any root may be extracted by dividing the logarithm of the 
number by the index. 

EXPLANATION OF THE TABLES. 

In the first column are marked the natural numbers for three 
digits, and along the top of the page the ten digits. Opposite the 
three digits, on the margin and under the zero column, will be fonnd 
the mantissa for the number represented by those uigits, or those 
digits with a cipher annexed, for the annexing of' a cipher makes no 
difference in the mantissa, but adds a unit to the index. If the given 
number consists of four digits, the required logarithm will be found 
under tIle fourth figure on the top of the page, and opposite the 
other three on the margin. The numbers in the coludm marked D 
denote the closely approximate difference between any two contiguou:.; 
numbers, or the increment of the logarithms as the natural numbers 
increase by the successive additions of a unit. 

To find by the tables the logarithm of any number. 

If the number docs not exceed 100 look for it at the beginnmg 
of the table in the vertical column marked N. or No., and both 
characteristic and mantissa will be found opposite tu it ill the column 
usually markcd log. or L. 

Thus the logarithm of 98 will be found by simple inspection to 
be 1.9911~(j. 

If the number consist of four digits, find the fir~t three in the 
vertical column marked N. or No., and from oppo:,;ite tilat, ill the 
horizontal column, and under the fourth along the top, take the 
mantissa, and before it write the characteristic, found by taking a 
unit for every digit in the given number, less one. 

20 
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EXAlIIPLES. 

To find the logarithm of 4389. In the vertical column marked 
No. will be found 438, and opposite this, in the column headed 9, 
will be found the mantissa .642366, before which must be placed 
the characteristic 3, a unit less than the number of digits, giving 
3.642366. 

It is usual to record only four digits in tables of logarithms, but 
if it be required to find the logarithm of a number expressed by 
more than four digits, it can readily be found in the following man
ner. If it is required to find the logarithm of 43896.2-:1:. We first 
find, as in the last example, the mantissa of' 438£1, which iii .642366, 
then we find the number opposite to it, in the column marked diff. 
or D., which in this case is 99, the difference between this and the 
succeeding logarithm. We then multiply the remaining figures of 
the given number by 99, whieh gives 617.7G, and as .76 approaches 
so nearly to another unit, we write 618, and add this to the loga
rithm f/)1' 4389, and place the characteristic before the resnlt thus; 

.64236G 
618 

4.6-:1:2984 

EXERCISES . 

. 1. Find the logm-ithm of 41. 
~. Find the logarithm of 75. 
3. Find the logarithm of 100. 
4. Find the logarithm of 1. 
5. Find the logarithm of 117. 
6. Find the logarithm of 786111. 
7. :Find the logarithm of 7861.11. 
8. Find the logarithm of 46782.79. 

9. Find the log.arithm of .98iG. 

10. Find the logarithm of .08734. 

Ans. 1.612784. 
Ans. 1.875061. 
Ans. 1.000000. 
Aus. 0.000000. 
Ans. 2.068186. 
Ans. 5.8£15-.1:84. 
Aus. 3.895484. 
Ans. 4.670086. 

Ans. 1.994581. 

Ans. ~.941313. 

To find the natural number corresponding to any logarithm: 

Let it be re~uired ~o find the natural number corresponding to 
5.890197. By l~Sp~~tlllg the table, we find in the first column of 
logarithms the figures .890, but the succeeding figures, 421, arc too 
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great; but by running the eye along the horizontal column aoove 
this, we find the exact logarithm, and opposite to it, under No., we 
finel 776, and above it, at the top of the column, we find 6, so that 
776G are the first four figures of the number; but thc index, 5, 
shows that the number must consist of six digits, and therefore we 
take the next lower logarithm and subtract it from the given onc, 
getting a remainder of 56. "\Ye now annex two ti lih:;!'s; and l~i vidl: 
by the tabular difference, 99, which gives the uther two figures, J 
and G, and the whole, 77G65G, and if we annex more ciphers to the 
remainder we obtain decimals. This operation will be, when ex
pressed as a 

RULE. 

Finel the next less logarithm, and the th1'ee jigufesin the column 
markecl No. will bc the tltrrc first figures, and the one at the top oj 
the page, above the logarithm, will bc the fonrth Jigu/'t'. 

Subtract this logarithm from the given one, and divide the 
remainder 11;ith ciphers by the IIIlItcxetl i/llm{,1/' dtiJ'erencf', until UIII' 

digit more than thc Itlonber of 1tnits in the indc.c be obtailled. This 
will give thcldwle nnmoel', and all fignres following that will be 
tlecimals. 

NOTE.-The logarithms of all numbers consisting of not more than four 
figures will he found in the tables. 

EXERCISES. 

11. What is the natqral number corresponding to the logarithm 
2.371068? Ans. ~:jj. 

12. What is the natural number corresponding to the logarithm 
1.776992? Ans. 59,8.!. 

13. What is the natural number corl'esp('nding' to the logarithlll 
5.895484- ? Ans. 786111. 

H. l\:lultiply by logarithms 104777.7 by .045. 
The product is S7nrJ. 

15. Divide .00987 by .082. 
16. Find the second power of 81B. 
17. Find the fifth power of 19. 
18. Find the second root of 7569. 
19. Find the third root of 92.61. 
20. Find the fifth root of 759375. 

Ans .. UO:~I;. 
Ans. G6:n~4. 

Ans. ~~7IjO:'!t. 
Ans.87.5. 

Ans. :n. 
Ans. 15. 
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MENSURATION.O 

We have already observed that no solid body can have more than 
three dimensions, viz.: length, breadth, and thickness, or depth, and 
that a line is length, or breadth, or depth, or it is a. line or unit 
repeated a certain number of times. A foot in length is n. line mea
sured by repeating the linear unit called an inch 1~ times, and a 
yard is the linear unit called n. foot, repeated 3 times, and so on. 

Thus, 1 ft. 1 ft. 1 ft. 3 fi B t 'h . b t h r ---I---j----= eet. u L ele may e wo suc lOes 
drawn at right. angles to each other, aud each three feet long, and if 

3 the figure be completed it is a square. 
---, --,--- Also, if lines be drawn, each an inch 

(( b 

----1--

3 I I 
r 1-

apart from the other, and parallel to the 
two first-mentioned lines, we shall find 
that there are three small figures, each an 
inch square, between the two upper hori
zontal lines, and :J uf the same extent 
between the two intermediate lines, and 
:::l between the two lower lines, making 

9 in all, or 3 times 3. This is the origin of the expression that 9 is 
the square of 3. Let the learner mark the difference between 3 
square feet and 3 feet square. a, band (' are 3 square jat, but the 
whole figure is 3 feet square, and therefore three feet square must be 
equal to 9 square feet. Three feet square, then, is a square, each of 
whose sides measures 3 linear feet j but 3 square feet would denote 
3 squares, each side of each measuring one linear foot. The space 
thus inclosed is called the arca. 

This is the, principle on which surfaces are measured. 

PROBLEl\! I. 

To find the area. of a paralellogram : 

RULE. 

Multiply the length by the perpendicular breadth. If the figure 
be rectangnlar, one of the sides will be the perpendicular breadth. 

* We have taken for granted that those studying mensura.tion have 
learned, at least, the elementary principles ot geometry. We have.,. there
fore, only given the rules, as our space would not admit of our giving 
demonstrations as ,this would require a separate treatisp 
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,'l the jigl£l'e be not j'ectangulr,l', eif,her the perpendicular breadth 
tnust be givelt or do,ta front which, to jindi t. 

EXERCISES. 

1. How many acres are there in a squarc, each side of which is 
24 rods? Ans. 3 acres, :! roods, 16 rods. 

2. What is the arca of a square picture frame, each side of which 
is 5 ft. 0 in. ? AnI'). 33 ft. 9 in. 

3. How mallY acres are there ill a rectangular field, the lengt.h of 
which is 13J chains, and the breadth OJ- ? 

An:<. 130.ti:!.') square chains, or 1:: acres, 0 roods, 10 rods. 
4. 'What is .. the at'e:t of' a rectangle, whose sides are 14 ft. 6 in. 

and 4 ft. ~I in. ? Alls. (j~ ft., 1:!(j SIt. in. 
!,. What does the sul'iacc of it plank measure. which is 12 ft. 

6 in. long and 0 in. broad? Ans. 9 I-iq. ft. ;,4 sq. in. 
6. What is the area of a rhomboidal field. the length of which is 

10.52 chains and the perpendicular breath 7.63 chains? . 
Ans. 8 acres, 0 roods, 4.2816 rods. 

7. What is the area of a rhomboidal field, the length of which is 
~4 rods and the perpendicular breadth 24 rods '? 

Ans. 3 acres, :! roods, 16 rods. 
8. What is the len~th of eltch side of a square field, the area of 

which is 788544 square yards '1 Ans. 888 yards. 
9. The area of a rectangular garden is 1848 sltuare yards, and 

one side is 56 yards; what is the other? Ans. 33 yards. 
10. Thc area of a rhomboidal pavement i:; 205, and the length 

is 20 feet; what is the perpendicular breadth? Aus. lOt feet. 

PROBLElIl II. 

To find the area of a triangle. 

1. If the base and perpendicular, or data to find them, be given, we 
have the 

RU LE. 

Nultiply the base by the perpendicuuL/', and take half the pro
duct j or, multiply half the olle by the other. 

2. If the three sides are given 

RULE. 

Front half the sum of the sides subtract each side successively, 
and the square root of the continual pl'oduct of the half sum. and 

these three remainder8 will be the area. 
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Expressed algebraically this area=-v s( s-a) (s-z,) (s--c). 

EXERCISES. 

11. What is the are~ of a triangle, the base of which is 17 inches, 
and the altitude 12 inches? Ans. 102 ~Iluare inches. 

1~. What is the area of a triangular garden, the length of which 
is "1G rods, and the brcadth 19 rods? Ans. 437 square rods. 

13. Find how many acres, &c., are in a triangular field, the 
length of which is 49.75 rods, and the breadth 34~ rods. 

Ans. 5 acres, 1 rood, 18liJ rods. 
14. The area of a triangular inclosure is 150 square rods, and 

t.he base is 30 linear rods; what is the altitude? Ans. 10 rods. 
13. The area of a triangle is 400 rods, and the altitude 40 rods, 

what i~ the base? Ans. 20 rods. 
16. Three trees are so planted that the lines joinin~ them form 

a right angled triangle; the two sides containing the right angle are 
;j:J 'and 56 yards; what is the area in square yards? Ans. ~24. 

A 
17. Let the position of the trees, as in 

the last example, be represented by the tri
angle ABO, and let the ,distance from A 
to B be 50 rods, and from B to 0 30 rods. 

~:------IC Required the area.-(See Euclid I. 47.) 
Ans. 600 square rods. 

18. In the fi~ure annexed to 17, suppose A B to represent the 
pitch of a gallery in a church, inclined to t.he ground at an angle of 
J;) 0 ; how many more personl!! will the gallery contain than if the 
"cats wero made on the flat B 0, supposing B 0 to be 20 feet and 
the frontage 60 feet in length? Ans. None. 

We have introduced this question and the next to correct a 
common misapprehension on this point. 
Because the distance from B to A is 
greater than the distance from B to 0, 
it is commonly supposed that more per
sons can be accommodated on the slant 
A B, than on the flat B O. By in
specting the annexed diagram it will 
be seen that the seats are not pCl'pen
dicular to A B, but to B 0, and that 
precisely the same number of seat::! can 
be made, and the same number of per-
sons accommodated on BOas on A B. 
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19. If B 0 be half the base of a hill, and A B one of its sloping 
sides, and B 0=30 yards, and A B=50 yards; how many more 
rows of trees can be planted on A B, than on B 0, at 1 yard apart? 

Ans. None, because the trees being all perpendicular to t.he 
horizon, are parallel to each other as represented by the 
vertical lines in the last figure. 

20. How many acres, &c., are therc in a triangular field of which 
the perpendicular length and breadth arc 12 chains, 76 links and '9 
chains, 43 links? Ans. G acres, 0 roods, 2~ rods. 

21. A ship was strandcd at a distance of 40 yards from the base 
of a cliff 30 yards high; what was the length of a cable which reached 
from the top of the cliff to the ship? Ans. 50 yds. 

22. A cable 100 yards long was passed from the bow to the stern 
of a ship through the cradle of a mast placed in midships at the 
height of 30 yards; what was the length of the ship? 

Ans. 80 yards. 
\ 

23. A man attempts to row a boat directly across a river 200 
yards broad, but is carried 80 yards down the stream by the current; 
through how many yards was he carried '? Ans. 215.4+yards. 

24. Let the three sides. of a triangle be 30, 40, 20; to find the 
area in square feet. Ans. 290.4737 square feet. 

25. 'Vhat is the area of an isosceles triangle, each of the equal 
sides being 15 feet, and the base 20 feet ?;:~ Aus. 111.803 sq. feet. 

26. What is the area of a triangular space, of which the base is 
56, and the hypotermse 65 yards? Ans. 924 square yards. 

27. What is the area of a triangular clearing, each side of which 
is 25 chains? Ans. 27.0632 acres. 

28. What is the area of a trian£;Ular clearing, of whieh the three 
sides are 380, 420 and 765? Aus. 9 acres, 37~ perches. 

29. A lot of ground is represented by the three sides of a right 
angled triangle, of which the hypotenuse is 100 rods, and the base 

- 60 rods; what is the area? Ans. 15 acres. 
30. What is the area of a triangular field, of whieh the sides are 

.19,34 and 27 rods respectively? Ans. 2 acres, 3 roods+. 
31. What is the area of a triangular orchard, the sides of which 

are 13, 14 and 15 yards? Ans. 84 square yards. 
32. Three divisions of an army are placed so as to be represented 

.. This question, and some others may be solved by either rule, and it will 
be found a. good exercise to solve bl both. 
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by three sides of a trianglr, 12, 18 and 24; how many square miles 
do they guard within their lines? 

Ans. Between 1 U4 and 105 square milis. 
33. A ladder, 50 feet, long, was placed in a street, and reached 

to a parapet 28 feet high, and on being turned over reached a para
pet on the other side 30 feet high; what was the breadth of the 
street? Ans. 76.123+feet. 

PROBLEJII III. 

To find the area of a regular Polygon. 

1. When one of the equal sides, and the perpendicular on it 
from the centre, are given. 

JIliltipl!J the perimeter b!J the perpendicular on it frorn its centre, 
and takf half the product; 01', rnultiply either b.1J half the other. 

2. When a :;ide only is given. 

Jlultipl!J the S'lllW'C 0/ the sidc by the number found opposite the 
IIIlIllUcI' of sides in the subjoined table. 

Kon:.-This table shows the area when the ;;ide i" unity; or, which is th,~ 
,jame thing. the squar,- i3 the unit. 

RE';t:LAI, I'IGURES. 

:3 Triangle ........................................ . 
± f;quare ......................................... .. 
5 Pentagon ....................................... . 
G J)exagon ......................................... . 
7 IIeptagon ............. " ........................ 1 

8 Octagon ......................................... . 
:) Nonagon ......................................... . 

10 Decagon, ......................................... 1 

11 IIeredecagon .................................... . 
1 ~ Dodecagon ..................................... .. 

-- ._-----

0.4330127. 
1.0000000. 
1.7204774. 
~.5080762. 
3.6339125. 
4.8284272. 
6.1818241. 
7.6942088. 
!:l.3656395. 

11.1961524. 

;)4. If the side of a pentagon is 6 feet and the perpendicular 3 
f'pf't, what is the area? Ans. 45 feet. 

;;;-,. What is the area of a regular polygon, each side of which is 
15 yards? Ans. 387.107325 sq. yds. 

36. If each side of a hexagon be 6 feet, and a line drawn from 
the centre to any angle be 5 feet, what is the area? 

Ans. 72 sq. feet. 
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37. ~ho side of a decagon is :20.::; rod~; what is the area? 
~\.nl:i. :20 acre:-;, 0 roods, :~;3.5 rods, nearly. 

38. A hexagonal table has each side 60 inehc:-;, aud a line from 
the centre to any corner is GO inehe::;; how many square feet in the 
surface of the table ? ~\.IlS. :38 feet, 128 inches. 

30. What is the area of a retrular heptagon the ::;ide beinO' 1!)J!J o , b aO 
and the perpendicular 10 ·1 ~\.ns. G78.::;. 

40. An octagonal enclosure has each l:iide (; yard::;, what is its 
area? All:'. 3 acres, ~ roods, 14 rods. 19 yards. 

41. Five division::; of an army guard a certain tract of country
each line is :W miles; how many square miles are guarded? 

Ans. 688.2, nearly. 
42 .. Find the same if thcre are 6 divisions, and each line extends 

/') mile>; ? Ans. 64.95+ miles. 
43. The area, of a hexagonal table i::; 73t feet; what is each 

side? Ans. 5i feet. 

PROBLEM IV. 

To find the area of an irregular polygon. 
Divi(/r. it into trianflles by a jlfI'jJcnrlicn{,y on each diagonal 

f~'om the opposit(~ angle. 
Find the W·(,ll of each triallgle separately, and the snm, of these 

areas willlJr. the area of the tI'Upc;:.illm. 

NOTE.--Either the diagonals and perpen(liculars must be given, or data 
from which to find tlH'Dl. 

44. The diagonal extent of' a four-sided field is li5 rods, and the 
perpendiculars on it from the opposite corners are 28 and :;:J.5 rods; 
what is the area ? An~. 1 acre, 1 rood, ~2.083 rod;;. 

43. A (luadrangle having two sides parallel, and the one is ~O.;j 
feet long and the other U.25 feet, and the perpendicular distance 
between them is 10.75 feet; what is the area .? 

_\ns. 176.031:2;) :-:Ii. feet. 
46. Required the area of a t-;ix·sided figure, the diagonals of 

which are as follows: the two extreme ones, ~n.7:-) yards and 18.5, 
and the intermediate 27.48; the perpendicular on the first is 8.6., on 
the second 12.8, and those on the intermediate one U.:Z5 and ~'.35·? 

Ans. 531.889 yards. 
47. If the two sides of' a hexagon be parallel, and the diagonal 

parallel to them be 30.15 feet, and the perpendiculars on it from 
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the opposite angles are, on the left, 10.56, and on the right 12~24, 
and the part of the diagonal cut off to the left by the first perpendi
cular, 8.26, and to the right by the second, 10.14; on the other 
side, the perpendicular and segment of the diagonal to the left are 
8.56 and 4.54, and on the l'ight 9.26 and 3.93; what is the area? 

Ans. 470.4155 sq. feet. 

PROBLEM V. 

To find the area of a figure, the boundaries of which arc partly 
right lines and partly curves or salients. 

Find the average breadth by taking several perpendiculars from 
the nearest and most renwte points,jrom a fixed base, axd dividing 
the smn of these by their number, the quotient, rnulaplied by the 
length, will be a close approximation to the area. 

Let the perpendiculars 9.2, 10.5, 8.3, 9.4, 10.7, their sum is 
-.1S.1, then 48.1-+5=9.62, and if the base is 20, we have 9.62X20= 
192.4, the area. 

When practicable, as large a portion of the space as possible 
should be laid off, so as to form a regular figure, and the rest found 
as above. 

A field is to be measured, and the greater part of it can be laid 
off in the form of a rectangle, the sides of which arc 20.5 and 10.5, 
and therefore its area is 215.2;), and the offsets of the irregular part 
are 10.2, 8.7, 10.9, and 8.5, the sum of which, divided by their 
number, is 7.66, and 7.66X20.5=157.03, the area of the irregular 
part, and this, added so the area of t.he rectangles, gives 372.2B, the 
whole area. 

48. The length of an irregular clearing is 47 rods, and the 
breadths at 6 equal distances are 5.7, 4.8, 7.5, 5.1, 8.4 and 6.5; 
what is the area? Ans. 1 acre, 1 rood, 29.86 rods. 

PROBLEM VI. 

To find the circumference of a circle when the diameter is known, 
or the diameter when the circumference is known.* 

The most accurate rule is the well-known theorem that the 
diameter is to the circumference in the ratio of 113 to 355, and 

* In strictness the circumference and diameter are not like quantities, but 
we may suppose that a cord is stretched round the circumference, and then 
drawn out into a straight line, and its linear units compared with those of 
the diameter. 
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consequently the circumference to the diameter a:-; 355 to 113. 
Now, 355+113=3.1416 nearly, and for general purposes, sufficient 
accuracy will'be attained by this 

r.ULE. 

To find the circumfcrence from a given diameter, 'multiply the 
diameter by 3.1416; and to find the diameter from :t given circum
ference, divide b!J 3.1416. 

49. What ie thc lcngth round the equator of a 15-inch globe? 
Ans. 47.124 inches. 

50. If a round log has a circumference of () feet, 10 inches; what 
is its diameter? Ans. 2 feet, ~ ,10 inches nearly. 

51. If we take the distance from the centre of the earth to tbe 
equator to be 3979; what is the number of miles round the equ:ltor? ' 

Ans. 25001 nearly. 

PROBLEM VII. 

To find the area of a circle. 

1. If the circumference and diameter are knowll,-

.1lfultipl!J the circumfc1'cncc by the dianwter, and trlko rmc,/o/trih 
of the product. 

2. If the diameter alone is given,-

jlIultiply the sqnare of the diameter by .7854. 

3. If the circumference alone be given,-

Multipl!J the square of the number denoting the circumference b!J 
.07958. 

52. If the diameter of ~t circle is 7, and the circumference 22; 
what is the area?' Ans. 38} 

53. What is tbe area of a circle, the radius of which is 3~ yds? 
Ans. 3~ square yards. 

54. If a semicircular arc be denoted by 10.05; what is the area 
of the circle 'l Ans. 289.3G. 

55. If the diameter of a grinding stone be 20 inches; what 
superficial area is left when it is ground down to 15 inches diameter, 
a.nd what superficial area has been worn away? 

Ans. 176.715 sqr. inches left, and 137.445 WOl'll away. 
56. If the chord of an arc be 24 inches, and the perpendicular 

on it from the centre 11.9; what is the area of the circle? 
Ans, 2.689804. 
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MENSURATION OF SOLIDS. 

To find the solid contents of a parallelopiped, or any regularly 
box-shaped body: 

Let it be required to find the number of cubic feet in a box 8 
fcet long, '1~ feet broad, and lit feet deep. 

In the first place, the length being S feet and the breadth 4~, 
the area (,f the base is H >~ 4}=36 s(luare teet, and therefore every 
foot of altitude, or depth, or thickness, will give 36 cubic feet, and 
as there are (it feet of depth, the whole solid content will be 36 
time:; 61, or 3-!J cubic feet. Hence the 

1{ULE. 

Take the continued product of the lel/gth, breadth, and depth. 

NOTE.-Let it be carefully observed that the unit of measure in the case 
of solids is to be taken as a cube, the base of which is a superficial unit used 
in tbe mea~urement. "I l'uri:tces. The solid content is indicated by the repe
tition of this unit a certain number of times. If the body is of uniform 
hrea(lth the rule needs no modification, but if it is rounded or tapering, as a 
globt'o cone, or pyramid. the calcubtion becom('s virtually to find how much 
tb.' rounded or tapering body differs from the one of uniform breadth. Sup
pose. for examph'o we take 'L piceI' of wood 6 feet high, in the form of a 
pyramid, and having the length and breadth of the hase each 6 feet, then the 
area of the ba:::e is 36; but if, at the height of 1 foot. the dimensions have each 
diminished by 1 Ibot.. the aml. is :2:) j at another foot higher it is 16 j at the 
upxt. 9 ; at the next -1; at the next 1 j and at the 6th 0, i. e., it has come to a 
point, and the calculation i~, how milch remains fron. the solid cube after so 
milch has been cut off each ::;ide as to give it this form. 

This ~iy('s rise to the following varieties: 

1. To find the solid contents of a cone or pyramid: 

.Multiply tlte (/1m of the base by tlte perpendicular height. and 
take one-tMrd (If tltr. prodltct. 

II. To finu the solid contents of' a cylinder or prism: 

1lfultiply the oren of the base by the perpendicular height. 

III. 'ro find the sUlface of a sphere: 

Multiply the sqnare of the diameter by 3.1416. 

IV. To find the foiolid contents of a globe or sphere: 

Jl1ultiplll the third power of the diametel' b.1f .5236. 
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V. To find the volwne of n. spheroid, the axes being given: 

Jlultiply the square of the axi.~ of revolution by the fixed ((xis, 
WIld tlie product by .5236. 

EXERCISES. 

57. If the diameter of the base of a cylinder be 2 feet, and its 
height 5 feet, what is the solid content? Ans. ~Cl.7o:-; feet: 

58. If the diameter of the base of a cone be 1 foot 6 inches, and 
the altitude 15 feet, what are the solid contents? 

Ans. 8 feet, 120 inclle" 
59. If the diameter of the base of a cylinder be 7 feet, and the 

height 5 feet, what is the solid content? Ans. ~-ic, cubic feet. 
60. What are the solid contents of n. hexagonal prism, each side 

of the base being- 16 inches and the height 15 feet? 
Ans. 69.~S~ cubic feet. 

61. A triangular pyramid is 30 feet high, and each side pf the 
base is 3 feet; required the solid contents. Ans. 3!). DR cubic feet. 

62. 'V hat are the solid contents of the earth, the dialllde'1" being 
taken as 7918.7 miles? Ans. 259992i::l:20j'~,.s·~ 

63. In a spheroid the less axis is 70 and the greater 90; what 
are the solid content.s? Ans. ~:-1U!JUi(j. 

PILING OF BALLS AND SHELLS. 

Balls are usually piled on a base which is either a. triangle, or 
square, or rectangle, each :-oide of each course containill~' one lnll 
less than the one below it. 

If the base is an equilateral figure, the vertex of a eultlplete pile 
will be a single ball; but if one side of the base be greater than the 
contiguous one, the vertex will be a row of ball::;. Hellce, if the ba:"c 
be an equilateral figure, tlte pile will be a pyramid, and as the side 
of each layer contains one layer less than the olle below it, the 
number of balls in height will be the same as the number of balis ill 
one side of the lowest layer. If the pile be rectangular, each iayl'r 
must also be rectangular, and the number of balls in height will be 
the same as the number ifl the less side of the base. If the ba:;e 

be triangular, we have the 
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RULE . 

.J.lfultiply the number on onc side of thc bottom ro'W by itself PLUS 

one, and the product by the same base row PLUS t·wo, and divide the 
result by six. 

For a complete square pile we have the 

RULE. 

Multiply tlte number of balls in one side of the lowest course by 
itself PLUS onc, and this product by dOltble thc fi1'st multiplier PLUS 

one, and take one-sixth of the rcsttlt. 

If the pile be rectangular, we have tho 

RULE. 

From th1'cc times the number of balls in thc length of the lo'west 
course subtract one less than the numbc1' ,in the breadth of the same 
course; multiply the remainder by the breadth, and this product by 
one-sixth the breadth PLUS one. 

If thc pile be incornplete, find what it 1vould be if complete; find 
also wha.t the incomplete one would be as (t separate pile, and sub
tract the latter from, the former. 

EXERCISES. 

64. In a complete triangular pile each side of the base is 40; 
how mnny balls are there? Ans. 11480. 

65. In each side of the base of a square pile there are 20 shells; 
how many in the whole pile? Ans. 2870. 

GG. In a rectangular pile there are 59 balls in the length, and 20 
in the breadth of the base; how many are in all? Ans. 11060. 

67. In an incomplete triangular pile, each side of the lowest layer 
consists of 40 balls, and the side of the upper course of 20; what 
is the number of balls? Ans. 10150. 

NOTE.-Since the upper course is 20, the first row in the wanting part 
would he 19. 
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ME'ASUREMENT OF TIMBER. 

Timber is measured sometimes by the Rquare foot, and sometimes 
by the cubic foot. 

Cleared timber, such as plunks, beams, &c., are usually measured 
by the square foot. 

What is called board measnre is a certain length and breadth, 
and a uniform thickness of one illch. 

Large quantities of round timber are often estimated by the tOll. 

To find either the superficial extent or board measure of a plank, 
&c. 

ltD LE. 

j:fllltiply the length ,in feet uy the ui'cadth in inches, and diL'idc 
by 12. 

NOTE.-Thc thickness being taken uniformly as one inr:h, the rule for finrl 
ing the contents in square feet becomes the same as that for finding snrfacp. 
If the thickness be not an inch,-

jfultiply the board measure by the thiclcnw. 

If the board be a tapering one, take half the sum of the two 
extreme widths for the average width. 

If a one-inch plank be 24 feet long, and 8 inches thick, then ,re' 

have 8 inches equal ~- of a foot, andfr of ~,! feet=lG feet. 
A board 30 feet long is 26 inches wiele at the one end, and 14 

inches at the other, hence 20 is the mean width, i. e., IE feet, and 

30x1i=50; or, 30X20=600, and GOO-;.-12=uO. 

To find the solid contents of a round log wh~n the girt is known. 

RU LE. 

1I1ultiply the square of the (ptal'tcr girt in 1'/I('1ICS uy the lel/gth ill 
feet, and divide the product uy l·a. 

If a log is 40 inches in girt, and 30 feet long, the solid contents 
will be found by taking the square of 10, the quarter girt in inchC';,;, 
which is 100, and lOOX30=3000, and :-3000-;.-144=20J. 

To find the number of square feet in round timber, when the 
mean diameter is given. 
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RULE. 

Jlfultiplg the diameter in inches by half the diameter in inches, 
and the product by the length in jeet, and divide the result by 12. 

If a log is 30 feet long, and 56 inches mean diameter, the number 
of square feet is 56x28x30+12=1960 feet. 

To find the solid contents of a log when the length and mean 
diameter are given. 

RULE. 

~J[ltltiply the square oj half the diameter in inches by 3.1416, and 
tit is product bV the leugth in feet, and divide by 14-!. 

C::;. How many cubic feet are there in a piece of timber 14 X 18, 
and 28 feet long? Ans. 49+cubic feet. 

Cfl. How many cubic feet are there in a round log 21 inches in 
diameter, and 40 feet in length? Ans. 96~~. 

70. "That are the solid contents of a log :2-1- inches in diameter, 
and : :·1 feet in length? Ans. 106.81 +cubic feet. 

71. How many feet, board measure, are there in a log 23 inches 
in uinmeter, and 12 feet long? Ans. 26q. 

7~. How many feet, board measure, are there in a log, the 
ui:lllwte,' of which is 27 inches, and the length 16 feet. Ans. 486. 

7:;, 'Vhat arc the solid contents of a round log :~6 feet long, 18 
inches diameter at one end, and ~l at the other '? 

All~. :jo.G;~+cubic feet. 
7 -!. How many ieet of square timber will a round log 36 inches 

in diameter all,l 10 feet long yield? Ans. 5-!O solid feet. 
7~). How lllany solid feet arc there in a board 15 feet long, 5 

inches wide, and ;; inche" thick? Ans. IJ"J cubic feet. 
71;. ,rhat arc the :-;olid contents of a board 20 feet long, 20 

inches bl'oall, nnd 1 (I inches thick'r Ans. 27& feet. 
77. What is the solid content of a piece of' timber 12 feet long, 

16 inches broad, and l~ inches thick? Ans. 16 feet. 
7~;. How many cubic feet arc there ill a log thnt i,.; :25 inches in 

diamcter, and 32 feet long? 
7D. How' mallY feet, board measure, Joc.'! a log' :!S inches in 

diameter, and U feet in length cuntain? Ans. 457 i. 
~U. Huw many cubic feet are contained in a piece of squared 

timber that is 12 by 16 inches, and 47 feet in length? Ans. 6Z~. 
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81. How many feet, board measure, arc there in 2:! oue-inch 
boards, each being 13 inches in width, and 16 feet in length? 

Ans. 381~. 

BALES, BINS, &C. 

As bales are usually of the same form as boxes, the same rule 
applies. 

82. Hence, a bale measuring 4! inches in length, 33 in width, 
and 3! in depth, is, in solid content, 37! feet. 

83. A crate is 5 feet long, 4:1- broad, and 3-?! deep, what is the 
solid content? Ans. 85lij' 

To find how many bushels are in a bin of grain; 

R U L E. 

Find the product of the length, breadth and depth, and divide 
by 5150.4. 

84. A bin consists of l~ compartments; each measures 6 feet 3 
inches in length,4 feet 8 inches in width, and 3 feet 9 inches in depth; 
how many bushels of grain will it hold? Ans. 1055, nearly. 

To find how many bushels of grain are in a conical heap in the 
middle of a floor: 

R UL E. 

Multiply the area of the base by one-third the height. 

The base of such a pile is 8 feet diameter and 4: feet high; what 
is the content? 

The area of the base is G4X.7854=83.777, and 83.777Xj= 
67.02, the number of bushels. 

If it be heaped against a wall take half the above result. 

If it be heaped in a corner. take one-fourth the above rc:,ult. 
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MISCELLANEOUS EXERCISES. 

1. What number is that 1 and 1 of which make 255 ? 
Ans. 2011

6
9• 

2. What must be added to 217t, that the sum may be 17t times 
19!? Ans. 1181· 

3. What sum of money must be lent, at 7 per cent., to accumu-
late to $455 interest in 3 months? Ans. $26000. 

4. Divide $1000 among A, Band C, so that A may have $156 
more than B, and B BG2 less than C. 

Ans. A. $4161; B, $260!; C, $3221. 
5. Where shall a pole 60 feet high be broken, that the top may 

rest on the ground 20 feet from the stump? Ans. 26i feet. 
fi. A man bought a horse for $68, which was 4 as much again as 

he sold it for, lacking $1 ; how much did he gain by the hargain? 
Ans. $12.50. 

7. A fox is 120 leaps before a hound, and takes 5 leaps to the 
hound's 2; but 4 of the hound's leaps equal 12 of the fox's j how 
many leaps must the hound take to catch the fox? Ans. 240. 

8. A, Band C can do a certain piece of work in 10 days; how 
long will it take each to do it separately, if A does It times as much 
as B, and B does! as much as C? 

Ans. A, 30 days j B, 45 ; C, 221. 
9. At what time between five and six o'clock, are the hour and 

minute hands of a clock exactly together? 
Ans. 27 min., 16T

4
1 sec. past b. 

10. A courier has advanced 35 miles with despatches, when a 
second starts with additional instructions, and hurries to overtake 
the first, travelling 25 miles for 18 that the. first travels; how far 
will both have travelled when the second overtakes the first? 

Ans. 125 miles. 
11. What is the sum of the series i-T4o+:t8o-T\G5 +lu2i)-&C.? 

Ans. ':lr,. 
12. If a man earn $2 more each month than he did the month 

before, and finds at the end of 18 months that the rate of increase 
will enable him to earn the same sum in 14 months; how much did 
he earn in the whole time? Ans. $4032. 

13. How long would it take a body, moving at tho rate of 60 
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miles an hour, to pass over a space equal to the distance of the earth 
from the sun, i; e., 95 millions of miles, a year being 365 days? 

Ans. ~IG yoars, 326 days, 16 hours. 
14. Two soldiers start together for a certain fort, and one travels 

18 miles a day, and after travelling 9 days, turns back as far as the 
second had travelled during those ~) days, he then turns, and in 22! 
days from the time they started, arrives at the fort at the same time 
as his comrade; at what rate did the second travel? 

Ans. 18 miles a day. 
15. What quantity must be subtracted from the square of 48, so 

that the remainder may be the product of G-t by 16? Ans. 1440. 
Hi. A father gave ~ of his farm to his son, the son sold i of his 

share for $1260 ; what was the value of the whole farm? 
Ans. $5040. 

17. There were ~ of a flock of sheep stolen, and 672 were left j 
how many were there in all ? Ans. 1792. 

18. A boy gave 2 cents each for a number of pears, and had 42 
cents left, but if he had given 5 cents for each, he would have had 
nothing left. Required the number of pears. Ans. 14. 

1 
19. Simplify 1 

1+~+r Ans. ~. 

20. A man contracted to perform a piece of work in 60 days, he 
employed 30 men, and at the end of 48 days it was only half finish
ed; how many additional hands had to be employed to finish it 
in the stipulated time? 

21. A gentleman gave his eldest daughter twice as much as his 
second, and the second three times as much a~ the third, aud the 
third got $1573 j how much did he give to all ? Ans. $15730. 

22. The sum of two numbers is 5643, and their difference 125; 
what are the numbers? Ans. 2884 and 2759. 

23. How often will all the four wheels of a carriage turn round 
in going 7 miles, 1 furlong, and 8 rods, the hind wheels being each 
7 feet 6 inches in circumference, and the fore wheels 5 feet 7t inches 'f 

Ans.23716. 

24. What is the area of a right angled triangular field, of which 
the hypotenuse is 100 rods and the base 60? Ans. 2400 sq. rds. 

54 21 .t1.1.+5 19 ')3+1 2 
25. Simplify "5- l!" of ~ n of .'" f) ;l' Ans. lH· 

3i+:lu 4;lo 7 H-2t 



320 ARITIIMETIO. 

26. Find the value of 1+I+i· Ans. t· 
27. If i of A's age is i of Bs', and A is 37!, what age is B? 

Ans.40. 
28. What is the excess of ?Jl-g+Th above ?J~r~-n/UT ? 

Ans. T~~£?J. 
29. The sum of two numbers is 5330 and their difference 1999; 

what are the numbers? Ans. 366~ and 1665l. 

30. A person being asked the hour of the day, replied that the 
time past noon was equal to one·fifth of the time past midnight i 
what was the time? Ans. 3 P.M. 

31. A snail, in getting up a pole 20 feet high, climbed up 8 feet 
every duy, but slipped back 4 feet every night; in what time did he 
reach the top? Ans 4 days. 

32. What number is that whose ~, 1, and t parts make 48? 
Ans.44-/). 

33. A merchant sold goods to a certain amount, on a commission 
of 4 per cent., and, having remitted the net proceeds to the owner, 
received t per cent. for immediate payment, which amounted to 
$15.60; what was the amount of his commission? Ans. $260. 

34. A criminal has 40 miles the start of the detective, but the 
detective makes 7 miles for 5 that the fugitive makes; how far will 
the detective have travelled before he overtakes the criminal? 

Ans. 140 miles. 
35. A man sold 17 stoves for $153; for the largest size he 

received $19, for the middle size $7, and for the small size $6 i how 
many did he sell of each size? 

Ans. 3 ofthe large size, 12 of the middle, 2 of the small. 

36. A merchant bought goods to the amount of $12400; $4060 
of which was on a credit of 3 months, $4160 on a credit of 8 months 
and the remainder on a credit of 9 months; how much ready money 
would discharge the debt, money being worth 6 per cent.? 

Ans. $12000. 
37. If a regiment of soldiers, consisting of 1000 men, are to be 

clothed, each suit to contain 3i yards of cloth that is I! yards wide, 
and to be lined with flannel It yards wide; how many yards will it 
take to line the whole? Ans. 5625. 

38. Taking the moon's diameter at 2180 miles, what are the 
solid contents? Ans. 5424617475+ sq. miles. 
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39. A certain island is 73 miles in circumference, and if two men 
start out from the same point, in the same direction, the one walking 
at the rate of 5 and the other at the rate of 3 miles an hour; in 
what time will they come together? Ans. 36 hours, 30 minutes. 

40. A circular pond measures half an acre; what length of cord 
will be required to reach from the edge of the pond to the centre? 

Ans. 83263+ feet. 
41. A gentleman has deposited $450 for the benefit of his son, 

in a Savings' Bank, at compound interest at a half-yearly rate of 3-! 
per cent. He is to receive the amount as soon as it becomes 
$1781.66i· Allowing that the deposit was made when the son was 
1 year old, what will be his age when he can come in possession of 
the money? Ans. 21 years. 

42. The select men of a certain town appointed a liquor agent, 
and furnished him with liquor to the amount of $825.60, and cash, 
$215. The agent received cash for liquor sold, 81:333.40. He paid 
for liquor bought, $937; to the town treasurer, 8300; sundry ex
penses, $29; his own salary, $265; he delivered to indigent persons, 
by order of the town, liquor to the amount of $13.50. Upon taking 
stock at the end of the year, the liquor on hand amounted to 
$616.50. Did the town gain or lose by the agency, and how much; 
has the agent any money in his hands belonging to the town i or 
does the town owe the agent, and how much in either case? 

Ans. The town lost $103.20; the agent owes the town pAll. 

43. A holds a note for $575 against B, dated July 13th, paya
ble in 4 months from date. On thc 9th August, A received in 
advance $62; aHd on the 5th September, $45 more· According to 
the terms of agreement it will be due, adding 3 days of grace, on the 
16th November, but on the 3rd of October B proposes to pay a sum 
which, in addition to the sums previously paid, shall extend the pay 
day to forty days beyond the 16th of November; how much must B 
pay on the 3rd of October? Ans. $111.43. 

44. A accepted an agency from B to buy and sell grain for him. 
A received from B grain in store, valued at $135.60, and cash, 
$222.10; he bought grain to the value of $1346.40, and sold grain 
to the amount of $1171.97. At the end of four months B wished 
to clol'le the agency, and A returned him grain unsold, valued at 
$437.95; A was to receive for services, $48.12. Did A owe B, or 
B owe A, and how much? Ans. B owed A 45 cents. 
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45. A general ranging his men in the fonn of a square, had 59 
men over, but having increased the side of the square by one IDaD, 

he lacked 84 of' completing the square; how many men had he? 
Ans.5100. 

46. What portion, expressed as a common fraction, is a ponnd 
and a half troy weight of t.hree pounds avoirdupois? AnS. T7 .. ?o· 

4 7. W hat would the last fraction be if we reckoned by the ounces 
instead of grains according to the standards? Ans. ~. 

48. If 4- men can reap 6~ acres of wheat in 2~ days, by working 
8t hours pel' day, how many acres will 15 men, working equally, 
reap in 3~ days, working 9 hours per day'? Ans. 40H days. 

49. Out of a certain quantity of wheat, ! was sold at a certain 
gain per cent., t at twice that gain, and the remainder at three times 
the gain on the first lot i what was the gain on each, the gain on the 
whole being ~o per cent. ? Ans. 9!, 19! and 281 per cent. 

50. If a man by travell~ng 6 hours a day, and at the rate of 4i 
miles an hour, can accomplish a journey of 540 miles in 20 days; 
how many days, at the rate of 4! miles an hour, will he require to 
accomplish a journey of 600 miles? Ans.214. 

:'1. Smith in Montreal, and Jones in Toronto, agree to exchange 
operations, Jones chiefly making the purchases, and Smith the sales, 
the profits to be equally divided i Smith remitted to Jones a draft 
for $8000 after Jones had made purchases to the amount of 
$13682.34 i-.Jones had sent merchandise to Smith, of which the 
latter had made sales to the value of $9241.18; Jones had also made 
sales to the worth of $2836.24 i Smith has paid $364.16 and Jones 
$239.14 for expenses. At the end of the y~ar Jones has on hands 
goods worth $2327.34 and Smith goods worth $3123.42. The term 
of the agreement having now expired, a settlement is made, what has 
been the gain or 10sE'? What is each partner's share of gain or 
loss? What is the cash balance, and in favor of which partner? 

5~. In a certain factory a number of men, boys and girls are 
employed, the men work 12 hours a day, the boys 9 hours and the 
girls 8 hours i for the same number of hours each man receives a 
half more than each boy, and each boy a third more than each 
girl i the SUIll paid each day to all the boys is double the sum 
paid to all the girls, and for every five shillings earned by all 
the boys each day, twelve shillings are earned by all the men j it 



MISCELLANEOUS EXERCISES. 323 

is required to find the number of men, the number of boys and the 
Dumber of girls, the whole number being 5~. 

Ans. 2-1 men, 20 boys and 15 girls. 

53. A holds B's note for $575, payable at the end of 4 months 
from the 13th July; on the 9th August, A received $62 in advance, 
as part payment, and on the 5th September $45 more; according to 
agreement the note will not be due till 16th November, three days 
of grace being added to the term j but on the 3rd October B tenders 
such a sum as will, together with the payments already made, ex
tend time of payment forty days forward; how much must B pay on 
the 3rd of October? Ans. $111.43. 

54. If a man commence business with a capital of $5000 and 
realises, above expenses, so much as to increase his capital each year 
by one tenth of itself less $100, what will his capital am0unt to in 
twenty years? Ans. $27910. 

55. A note for $100 was to come due on the 1st October, but 
on the 11th of August, the acceptor proposes to pay as much in ad
vance as will allow him 60 days after the 1st of Oct·ober to pay the 
balance; how much must he pay on the 11 th of August? Ans. $54. 

56. A person contributed a certain sum in dollars to four char
ities j-to one he gave one half of the whole and half a dollar; to a 
second half the remainder and half a dollar j to a third half the re
mainder and half a dollar j and also to the fourth half the remainder 
and half a dollar, together with one dollar that was left; how much 
did he give to each? 

Ans. To the first, $16 j to the second, $8 j to the third, $4; to 
the fourth, $3. 

57. A farmer being asked how many sheep he had, replied that 
he had them in four different fields, and that two-thirds of the num
ber in the first field was equal to three-fourths of the number in the 
second field; and that two-thirds of the number in the second 
field was equal to three-fourths of the number in the third field j and 
that two-thirds of the number in the third field was equal to four
fifths of the number in the fourth field; also that there were thirty
two sheep more in the third field than in the fourth j how many 
sheep were in each field and how many altogether? 

Ans. First field, 2-13; second field, 216; third field, 192 j 
fourth field, 160. Total. 811, 
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58. How many hours per day must 217 men work for 5! days 
to dig a trench 23t yards long, 3f yards wide, and 2!- deep, if 24 
men working equally can dig one 331 yards long, 5! wide, and 3! 
deep, in 189 days of 14 hours each. Ans. 16 hours. 

59. A man bequeathed one-fourth of his property to his eldest 
son i-to the second son one-fourth of the remainder, and $350 be
sides; to the third one-fourth of the remainder, together with $975 ; 
to the youngest one-fourth of the remainder, and $1400; he gives 
his wife a life interest in the remainder, and her share. is found to 
be one-fifth of the whole; what was the amount of the property? 

Ans. $20000. 
60. Fi\ e !lieU formed a partnership which was dissolved after 

four years' continuance; the first contributed $60 at first and $800 
more at the end of five months, and again $1500 at the end of a 
year and eight months; the second contributed $600 and $1800 
more at the end of six months; the t.hird gave at first $400 and 
8500 every six months; the fourth did not contribute tiH the end of 
eight months, he then gave $900, and the same sum every six 
mont.hs; the fifth having no capital, contributed by his labor in keep
ing the books at n salary of $1.25 per day; at the expiration of the 
partnership what was the share of each, the whole gain having been 
$20000? 

Ans. 1st, $2019.65 nearly; 2nd, $4871.81 nearly; 3rd, 
$4815.81 nearly; 4th, '$6467.74 nearly; 5th, $1825.00. 



LOGARITmIS. 325 

LOGARITHMS OF NUMBERS 

Numbers from 1 to 100. 

'II I 

No, ~~ No. LO~1i No. ~:~! No. LO~~j NO~ LOg~ 

1 0-000000 21 1'322219 /1 41 1'612784 I 61 1·785330 I, 81 1'908486 

2 0·301030 22 1'342423 I 42 1'623249 62 1 ·792392 I 82 1 '913814 

3 0'477121 23 1'3617281 43 1·633468 63 1·799341 I 83 1'919078 

4 0 '602060 24 1'380211 44 1 '643453 64 1'806180 I 84 1 '924279 

5 0'698970 25 1'397940) 45 1'653213 65 1'812913 I 85 1'929419 

6 -:~78151 26 1'41~:-1-: -::~:-I 66 1'81~544 '-:- ~~34498 
7 0'845098 I 27 1'431364 I 47 1'6720981 67 1·826075 87 1·939519 

8 0'903090 I 28 1'447158 I 48 1'681241' 68 1·8321i09 88 1·944483 

9 0'954243 I 29 1'462398 II 49 1·690196 I 69 1-838849 I 89 1'949390 

~ ~~oo ~ ~7::!~ 1-69~970 r ~ ~~450981-=- ~:~243 
I 11 1 -041393 I 31 1'491362 i 51 1·707570 I 71 1'851258) 91 1'959041 

112 1'079181 32 1 605150 I 52 1'7160031 72 1 857332 92 1'963788 

1

13 1'113943 I 33 1'518514 I 53 1'7242761 73 1·863323 93 1'968483 

14 1'146128, 34 1'531479 1 54 1 732394 74 1·869232 94 1973128 

15 1'176091 35 1'644068, 55 1'7403113 I 71i 1'876061 96 1'977724, 

I :
16: ~:204120 I 36 1'55~303 '-:- l' 74~1881 76 H8~814 96 1'98~~ 

1'230449 37 1'568202 67 1·755875 77 1'886491 97 1·986772 

1'255273 38 1'079784 58 1-763428 78 1"892095 98 l'991226 

19 1-278754 I 39 1'691066 59 1'770852 79 1.897627 99 1-995635 

20 1'301030 I 40 1'602060! 60 H78161 I 80 1-903090 I 100 Z-oOOOOO 



326 ARITlWETId. 

pp N. 0 I :: 3 4 5 I 6 '1 8 9 D. 

- - -------------------- -
100 000000 000434 000868 001301 001734 002166 002598 003029 003461 003891 432 

41 1 4321 4751 5181 5609 6038 6466 6894 7321 7748 8174 428 
83 2 81300 9026 9451 9876 010300 010724 011147 011570 011993 012415 424 

124 3 012837 013259 013680 014100 4521 4940 5360 5779 6197 6616 420 
166 4 7033 7451 7868 8284 8700 9116 9532 9947 020361 020776 416 
Z07 5 021189 021603 0::2016 022428 022841 023252 023664 024075 4486 4896 412 
248 6 63.06 5715 6125 6533 69.12 7350 7757 8164 8571 8978 408 
2JO 7 9384 9789 030195 030600 031004 031408 031812 032216 032619 033021 404 
831 8 033,124 08382q 4227 4628 6029 5430 5830 6230 6629 7028 400 
373 9 7426 7825 8223 8620 9017 9414 9811 040207 040602 040998 397 
- - - ------------------ -

110 041393 041787 042182 042576 042969 043362 043755 044148 044540 044932 393 
38 1 6323 5714 6105 6495 6885 7275 7664 8053 844_ 8830 390

1 
76 2 9218 9606 9993 050380 050766 051153 051538 051924 052309 062694 886 

113 3 053078 053463 053846 4230 .4613 4996 5378 5760 6142 6524 3.83 
151 4 6905 7286 7666 8046 8426 8805 9185 9563 9942 060320 ll79 
189 6 060698 061075 061452 061829 062206 062582 062958 063333 063709 4083 376 
227 6 4458 4832 5206 6580 5953 6326 6699 7071 7443 7815 373 
265 7 8186 8557 8928 9298 9668 070038 070407 070776 071145 071514 870 
302 8 07188~ 072250 072617 072985 073352 3718 4085 4451 4816 6182 366 
340 9 5~47 5912 6276 6640 7004 7368 7731 8094 8457 8819 363 
- - -- ._----------------- -

120 079181 079543 079904 080266 0806~6 080087 081347 081707 )82067 08242G 360 
35 1 082785 083144 083503 3861 4219 4576 4934 5291 li647 6004 857 
70 2 6360 G71e 7071 74~6 n31 8136 8490 8845 9198 9552 355 

104 3 9905 090258 090611 090963 091315 091667 092018 092370 092721 093071 352 
139 4 093422 3772 41~2 4!71 4820 5169 0518 5866 6215 6562 849 
174 6 6910 7257 7604 7051 8298 8644 8990 9835 9681 100026 346 
209 6 100371 100715 101059 101403 101747 102091 102434 102777 103119 3462 343 
244 7 3804 4146 4487 4328 5169 5510 5851 6191 6531 li871 341 
278 81 7210 7549 7888 8''''' 8565 8903 9241 9579 9916 110253 S38 ~~. 

313 9 11d590 110926 111263 111599 1llD;)'! 112270 112605 112940 113275 3609 335 
- 1301 

-------- ------------ -
113043 114277 114611 114944 115278 115611 115943 116276 116608 116940 333 

32 

il 
72il 7603 7934 8265 8595 8926 9256 9586 9915 120245 330 

64 120574 120903 121231 121560 121888 122216 122544 122871 123198 3525 328 
07 3852 4178 4j04 4930 5156 5481 5806 6131 6456 6781 325 

129 7105 7429 7753 807G 8399 8-'"'' 9045 9368 9690 130012 323 '_M 
161 Ii 130334 130655 130977 131298 131619 131939 132260 132580 132900 3219 321 
193 6 3539 3858 41ii ·1496 4814 5133 5·:151 5769 60S6 6403 318 
225 7 6721 7037 73:;4 7671 7987 8303 8018 8934 9249 9564 316 
258 8 9879 1401:34 14050,~ 140822 141136 141450

1

141763 142076 142389 142702 314 
:lOO 9 143015 3327 3639 3951 4263 4.')74 4885 5196 1i507 5818 311 ----

140 146128 146438 146748 147058 147367 147676 147985 148294 148603 148911 309 
30 1 921!! 9527 9835 150142 150449 150756 151063 151370 151676 151982 307 
60 2 152288 152594 152900 3205 3510 3815 4120 4424 ·1i28 5032 305 
90 3 5336 6640 5943 6246 6549 6852 7154 7457 7',';'0 8061 303 

120 4 8362 8664 8965 9:l66 95G7 9868 160168 160469 160769 161068 301 
150 6 161368 161667 161967 162266 162564 162863 3161 3460 37G8 4055 299 
180 6 4353 4650 4947 5~H 5541 583S 6134 6430 6726 7022 297 
210 7 7317 7613 7908 8~O3 8497 8792 9086 n380 n674 9968 295 
240 8 170262 170555 170848 171141 171434 1717.:6 172019 172311 172603 172895 293 
270 9 3186 3478 3769 4060 4351 4641 4932 5~22 5512 5802 291 
- - ------ -------------- -

150 

1

176091 176381 176670 176959 177248 177536 177825 178113 178401 178689 289 
28 1 8977 9264 9552 9339 180126 180413 180699 180986 181272 181558 287 
66 2 181844 182129 182415 182700 2085 3270 3555 3839 4123 4407 285 
84 3 45a1 4915 5259 554:! 68~5 6108 6391 6674 6956 7239 283 

112 4 7521 7803 8084 8366 8647 89:.!8 9209 9490 D771 190051 281 
140 5 190332 190612 190892 191171 191451 191730 192010 192289 192':;67 2846 279 
168 6 3125 34.03 3681 3();;9 4237 4514 4792 50,,9 5346 5623 278 
196 7 6900 6176 6453 6729 7005 7281 7556 7832 8107 8382 276 
224 8 8657 8932 9206 9481 97.j5 200029 200303 200577 200850 201124 274 
252 9 201397 201670 201943 202216 202488 2761 3033 3305 3577 3848 272 



LOGABITlDtB. 327 

iPP N. 0 I 2 3 i ., 1 ;; II 6 7: ~ I I} D.\ 
160 204i2ii 2ii439i 204663 204934 2Mz04 205m 2<iiM6 206016'20628s 206656 m 

26 1 6826 7096 7365 7634 7904 81731 8441 8710 8979 (j~47 269 
63 2 9515 9783 210051 210319 210586 210853 211121 211388 211654 2119:l1 267 
79 3 212188 212454 2720 2986 3252 3518 3783 4049 4314 457~ 266 

105 4 4844 6109 5373 5638 6902 6166 6430 6694 69571 7221 264 
132 6 7484 7147 8010 8273 8536 8798 9060 9323 9585 9846 262 
158 6 220108 220370 220631 220892 :l21153 221414 221675 22Ul36 222196 22:l456 261 
184 7 2716 2976 3236 3496 3755 4015 4274 4533 4792 1i05l 259 
210 8 6309 6568 5826 6084 6342 6600 6858 7115 7372 763(1 258 
287 9 7887 8144 8400 8657 8913 9170 9426 9682 9938 230193 256 
- - ---------------------

25 
·60 

74 
99 

124 
149 
174 
198 
22.3 

170 230449 230704 230960 231215 231470 231724 231979 2322341232488 232742 
1 2996 3250 3504 3757 4011 4264 4517 4770 5023 5276 
2 5528 6781 6033 6285 6537 6789 7041 72921 7644 7795 
3 8046 8297 8548 8799 9049 9299 9550 98001240050240300 
4 240549 240799 241048 2fi297 241546 241795 242044 2422931 2541 2790 
5 3038 3286 3534 3782 4030 4277 4525 477:l; 6019 6266 
6 6513 6759 6006 6252 6499 6745 6991 7237 7482 7728 
7 7973 8219 8464 8709 8954 9198 9443 9687 9932 250176 
8 250420 250664 250908 251151 261395 251638 251881 252125 252868 2610 
9 2853 3096 3338 3580 3822 4064 4306 4548 4790 5031 

254 
253 
252 
250 
249 
~48 
246 
245 
~43 
242 -----------------------

180 255273255514 255751i 205996 256237 256477 256718 256958 257198 257439 241 
24 1 7679 7918 8158 8398 8637 8877 9116 9355 9594 9833 239 
47 2 260071 260310 260548 260787 261025 261263 261501 261739 261976 262214 238 
71 3 2451 2688 2925 3162 3399 3636 3873 4109 4346 4582 237 
94 4 4818 6054 5290 5525 5761 5996 6232 6467 6702 6937 235 

118 5 7172 7406 7641 7875 8110 8344 8578 8812 9046 9279 234 
141 6 9513 9746 9980 270213 270446 270679 270912 2nl44 271377 271609 233 
165 7 271842 272074 272306 2538 2770 3001 3233 3464 3696 3927 232 
188 8 4158 4380 4620 4850 5081 6311 6542 5772 6002 6232 230 
212 II 6-162 fi692 6921 7161 7380 7609 7838 8067 8296 8525 229, 

190 278754 278982 279211 279439 279667 279895 280123 280351 280578 280806 228 
22 1 281033281261 281488 281n6 281942 282169 2396 2622 2849 3075 227 
45 2 3301 3527 3753 3979 4205 4431 4656 4882 6107 5332 226 
67 3 5557 5782 600, 6232 6456 fiG81 6905 7130 7354 7~j8 225 
89 4 7802 8026 8249 8473 8696 8920 9143 9366 9589 9812 223 

112 5 290035 290257 290480 290702 290925 291147 291369 291591 291813292034 222 
134 6 2256 2478 2699 2920 3141 3363 3584 3804 4025 4246 221 
156 7 4466 4687 4907 5127 6347 5567 5787 6007 6226 6446 220 
178 8 6665 6884 7104 7323 7542 7761 7979 8198 8416 8635 219 
201 9 8853 9071 9289 9507 9725 9943 300161 300378 300595 300813 218 

200 301030301247301464 301681301898302114302331302547302764302980 217 
21 1 3196 3·HZ 3628 3844 4059 4275 4491 4706 4921 5136 216 
42 21 5351 5566 6781 5996 6211 6425 6639 6854 7068 7282 216 
64 3' 7496 7710 7924 8137 8351 8564 8778 8991 9204 9417 213 
85 41 9630 9843 310056 310268 310481 310693 310906 311118 311330 311542 212 

106 Ii' 311754 311966 2177 2389 2600 2812 3023 3234 3445 3656 211 
127 6: 3867 4078 4289 4499 4710 4920 6130 6340 5551 5760 210 
148 ,! 5970 6180 6390 659P 6809 7018 722~ 7436 7646 7854 209 
1'10 8 8063 8272 5481 8689 8898 9106 9314 9522 9730 9938 208 
191 9 320146 320354 320562 320769 320977 321184 321391 321598 321805 322012 207 

- 210 322219 322426 322633 322839 323046 323252 32345s 323665 323s7i 3Wrn 2061 
20 1 4282 4488 4694 4899 5105 5310 5.116 5721 5926 6131 205 
40 2 6336 6541 6745 6950 7155 7359 7563 7767 7972 8176 204, I 
61 3 8380 8583 8787 8991 !l194 9398 9601 !l805 330008 330211 2031 
81 41 330414 330617 330819 331022 331225 331427 331630 331832 2034 :::236 2021 

101 51 2438 2640 2842 3044 3246 3447 ;}Gt9 3850 4051 4253 202 
I'll 61 4454 4655 4856 5057 I ;,::::, j 5458 6658 5859 6059 6260 201 
141 71 6460 6560 6860 7060 7200 7J59 ,e:" 785~ 8058 8257 200, I' 
162 81 8456 8656 8855 9054 9233 9451

1 
116501 98493400471340246 199; 

182 9, 340444 340642 340841 341039 341~37 341435 3416321341830 2028 2225 198! 



328 ARITHMM'IC. 

PP N. _0_ ~ __ 2_1~_ ~_ ~ __ 6 ___ 7 ___ 8_ --.:_ ~. 
220 342423 342620 342817 343014 343212 343409 343606 343802 343999 344196 197 

19 1 43921 4589 4785 4981 6178 6374 5570 5766 59fj~ 6157 196 
39 2 6353 6549 6744 6939 7135 7330 7525 7720 79U 8110 195 
58 3 8305 8500 8694 8889 90S::; 9278 9472 9666 9860 350054 194 
77 4 350248350442 350636,350829 351023351216351410351603351796 1989 193 
V7 5 2183 2375 25681 2761 2954 3147 3339 3532 3724 3916 193 

116 6 4108 4301 4493 4685 4876 5068 5260 5452 5643 5834 192 
135 7 6026 6217 6408 6599 6790 6981 7172 7363 7554 7744 191 
154 8 7935 8125 8316 8506 869[· 8886 9076 9266 9456 9646 190 
174 9 9835 360025 360215'360404 360593 360783 360972 361161 361350 361539 189 

230 3617281361917 362105362294 362482362671 362859363048363236363424 189 
19 1 3612 3800 3988 4176 4363 4551 4739 4926 5113 5301 188 
37 2 5488 5675 5862 6049 6236 6423 6610 6796 6983 7169 187 
56 3 7356 7542 7729 7!l15 81011 8287 8473 8659 8845 9030 186 
74 4 9216 9401 9587 9772 9958 370143370328370513370698 370883 185 
93 5 .371068,371253371437371622371806 1991 2175 2360 2544 2728 184 

111 6 29121 3096 3280 3464 3647 3831 4015 4198 4382 456t 184 
130 7 4 HS 1 4932 6115 5298 5481 5664 6846 6029 6212 6394 183 
148 6 65 i7 6759 6942 71~4 7306 7488 7670 7852 8034 8216 182 
167 \J 83981 8580 8761 8!l43 9124 9306 9487 9668 9849380030 181 

- 240 380:!lll'380392
1

380573 1380754 380934 3811i5 3si296 38i476 38i656 38i837 181 
18 1 2017 2197 2377 2557 2737 2917 3097 3277 3456 3636 180 
35 2 3815 3995 4174 43:'13 4533 4712 4891 6070 6249 5428 179 
53 3 5606 5785 5964 6142 6321 6499 6677 6856 7034 7212 178 
71 4 7390 7[,68 7746 7923 8101 8279 8456 8634 8811 8989 178 
bU 5 91661 9343 9520 96U>. 9875 390051 390228390405 390582 390759 177 

10(, 6 .390935391112391288391465 391641 1817 1993 2169 2345 2521 176 
124 7 ~697 :::873 3046 3~24 3400 3575 3751 3926 4101 4277 176 
142 b 4452 4627 4802 4977 5152 5326 5501 5676 6850 6025 175 
159 ~ 6199 6374 6548 (';!2 6896 7071 7245 7419 7592 7766 174 

Ii 
34 
51 
68 
85 

10:! 
119 
136 
153 

250 397940
1
398114398287 398461 398634 398808 398981 399154399328 399501 

1 9674 9847 400020400192400365 400538 400711 400883 401056 401228 
2 401401 '401573 1745 1917 2089 2261 2433 2605 2777 2949 
3 31211 3292 3464 3635 3807 3978 4149 4320 4492 4663 
4 4834 5005 5176 5346 5517 5688 6858 6029 6199 6370 
[) 65401 6710 6881 7051 7221 7391 7561 7731 7901 80)'0 
6 1>240 8410 85.9 1>749 891& 9087 9257 9426 9595 9764 
7 99331410102410271 410440 410609 410777 410946 411114 411283 411451 
8 411620 1788 1956 2124 2293 2461 2629 2796 2964 3132 
9 3300 3467 3635 3803 3970 4137 4305 4472 4639 4806 

173 
173 
172 
171 
171 
170 
169 
169 
168 
167 

260 !!4973 415140 415307 415474 415641 415808 415974 416141 !!6308 416474 167 
16 1 66!! 6807 6973 7139 7306 7472 7638 7804 7970 81351166 
33 2 8301 8467 8633 8798 8964 9129 9295 9460 9625 9791 165 
49 3 9956

1

420121 420286420451 420616 420781 420945421110 421275 421439 165 
66 4 -121604 1768 1933 2097 2261 2426 2590 2754 2918 3082 164 
82 5 32461 3410 3574 3737 3901 4065 4228 4392 4555 4718 164 
98 6 4882 6045 5208 6371 5534 6697 6860 6023 6186 6349 163 

115 7 6511 6674 6836 6999 7161 7324 7486 7648 7811 7973 162 
131 8 81351 8297 8459 8621 8783 8944 9106 9268 9429 !l591 162 
148 9 9752 9914 430075 4302~ ~ ~ ~ ~ 431042 431203 161 

270 43136

r
431525 431685 431846 432007 432167 432328 432488 432649 432809 161 

16 1 2969 3130 3290 3450 3610 3770 3930 4090 4249 4409 160 
32 2 4569 4729 4888 6048 5207 6367 6526 5685 5844 6004 15~ 
47 3 6163 6322 6481 6640 67!l9 6957 7116 7275 7433 7592 159 
63 4 7751 7909 8067 82261 8384 8542 8701 8859 9017 9175 158 
79 5 9333 9491 9648 9806 9964 440122 440279 440437 440594 440752 158 
95 6 4409091441066441224 441381 441538 1695 1852 2009 2166 2:123 157 

111 7 2480 2637 2793 2950, 3106 3263 3419 3576 373~ 3889 157 
126 8 4045 4201 4357 4513 4669 4825 4981 5137 52ge fi449 156 
142 9 5604 5760 5915 6071 6226 6382 6537 6692 684.8 7003 155 



toGARITHMS. 329 

I "P N. 0 1 2 3 4 Ii G 7 8 9 D. I 

- - -------------------- -280 447158 447313 447468 447623 447778 447933 448088 448242 448397 448552 155 
15 1 8706 8861 9015 9170 9324 9478 9633 9787 9941 450095 154 
31 2 450249 450403 450557 450711 450865 451018 451172 451326 451479 1633 154 
46 3 1786 1940 2093 2247 3400 2553 2706 2859 3012 3165 153 
61 4 3318 3471 3624 3777 3930 4082 4235 4387 4540 4692 163 
77 5 4845 4997 5150 5302 5454 5606 6758 5910 6062 6214 152 
92 6 6366 6518 6670 6821 6973 7125 7276 7428 7579 7731 152 

107 7 7882 8033 8184 8336 8487 8638 8789 8940 9091 9242 151 
122 8 9392 9543 9694 984" 9995 460146 460296 460447 460597 460748 151 
138 9 460898 461048 461198 461348 461499 1649 1799 1948 2098 2248 150 - - -------------------- -290 462398 462548 462697 462847 462997 463146 463296 463445 463594 463744 150 
15 1 3893 4042 4191 4340 4490 4639 4788 4936 6085 5234 149 
29 2 5383 5532 5680 5829 5977 6126 6274 6423 6571 6719 149 
44 3 6868 7016 7164 7312 7460 7608 7756 7904 8052 8200 148 
59 4 8347 8495 8643 8790 8938 9085 9233 9380 9527 9675 148 
74 6 9822 9969 470116 470263 !70410 470557 470704 470851 470998 471145 147 
88 6 471292 471438 1585 1732 1878 2025 2171 2318 2464 2610 146 

103 7 2756 2903 3049 3195 3341 3487 3633 3779 3925 4071 146 
118 8 4216 4362 4508 4653 4799 4944 5090 5235 5381 5526 146 
132 9 5671 5816 5962 6107 6252 6397 6542 6687 6832 6976 145 - - -------------------- -

300 477121 477266 477411 477555 H7700 477844 477989 478133 478278 478422 145 
14 1 8566 8711 8855 8999 9143 9287 9431 9575 9719 9863 144 
29 2 480007 480151 480294 480438 480582 480725 480869 481012 481156 481299 144 
43 3 1443 1586 1729 1872 2016 2159 2302 2445 2588 2731 143 
57 4 2874 3016 3159 3302 3445 3587 3730 3872 4015 4157 143 
72 5 4300 4442 4~8j 4"Q" ,~, 4869 5011 5153 5295 6437 6579 142 
86 6 5721 6863 6005 6147 6289 6430 6572 6714 6855 6997 142 

100 7 7138 7280 7421 7563 7704 7845 7986 8127 8269 8410 141 
114 8 8551 8692 8833 8974 9114 9255 9396 9537 9677 9818 141 
129 9 9958 490099 490239 490380 490520 490661 490801 490941 491081 491222 140 
- - -------------------- -

310 491362 491502 491642 491782 491922 492062 492201 492341 492481 492621 140 
14 1 2760 2900 3040 3179 3319 3458 3597 3737 3876 4015 139 
28 2 4155 4294 4433 4572 4711 4850 4989 5128 6267 5406 139 
41 3 6544 5683 5822 5960 6099 6238 6376 6515 6653 6791 139 
55 4 6930 7068 7206 7344 7483 7621 7759 7897 8035 8173 138 
69 6 8311 8448 8586 8724 8862 8999 9137 9275 9412 9550 138 
83 6 9687 9824 9962 500099 500236 500374 500511 500648 500786 500922 137 
97 7 501059 501196 501333 1470 1607 1744 1880 2017 2154 2291 137 ' 

110 8 2427 2564 2700 2837 2973 3109 324G 3382 3518 3655 136 
124 9 3791 3927 4063 4199 4335 4471 4607 4743 4878 4014 136 
- - -- - ---------------- -

320 505160 505286 505421 505&57 505693 505828 505964 506099 506234 506370 136 
13 1 6505 6640 6776 6911 7046 7181 7316 7451 7586 7721 135 
27 2 7856 7991 8126 8260 8395 8530 8664 8799 8934 9068 135 ' 
40 3 9203 9337 9471 9606 9740 9874 510009 510143 510277 510411 134 
54 4 510545 510679 510813 510947 511081 511215 1349 1482 1616 1750 134 
67 6 1883 2017 2151 2284 2418 2551 2684 2818 2951 3084 133 
80 6 3218 3351 3484 3617 3750 3883 4016 4149 4282 4415 133 
94 7 4548 4681 4813 4946 5079 6211 5344 6476 5609 5741 133 

107 8 6874 6006 6139 6271 6403 6535 6668 6800 6932 7064 132 
121 9 7196 7328 7460 7592 7724 7855 7987 8I19 8251 8382 132 

- - -------------------- -
330 518514 518646 518777 518909 519040 519171 519303 519434 519566 519697 131 

13 1 9828 9959 520090 520221 520353 520484 520615 520745 520876 521007 131 
26 2 521138 521269 1400 1530 1661 1792 1922 2053 2183 2314 131 
39 3 2444 2575 2705 2835 2966 3096 3226 3356 3486 3616 130 
62 ~ 3746 3876 4006 4136 4266 4396 4526 4656 4785 4915 130 
65 5045 5174 5304 6434 5563 5693 6822 6951 6081 6210 129 
78 6 6339 6469 6598 6727 6856 6985 7114 7243 7372 7501 129 
91 7 7630 7759 7888 8016 8145 8274 8402 8531 8660 8788 129 

104 8 8917 9045 9174 9302 9430 9559 9687 9816 9943 530072 128 
117 9 530200 530328 530456 530584 530712 530840 530968 531096 531223 1351 128 

I 



330 ARITHMETIC. 

i~p N. 0 -1 1 2 I 3 .. C; 6 I 7 8 9 D.! 

I Mo ~ 631007 53i7s4 63i862 531990 ~ 5322451632372 532500 632irn 128 
13 1 2754 2882 3009 3136 3264 3391 46181 3645 3772 389!) 127 

I 251 2 4026 4153 4280 4407 4534 4661 4787 4914 6041 li1G7 127 
I 38 3 6294 5421 li547 5674 6800 6927 6053 6180 6306 6432 126 

60 4 6558 6685 6811 6937 7063 71S9 7315 7441 7567 7693 U~ 
63 5 7819 7945 8071 8197 8322 8448 8574 8699 8825 8951 126 
76 6 90i6 9202 9327 9452 9578 9703 9829 9954 540079 540204 126. 
88 7 540329 640455 540680 540705 540830 540955 54,1080 541205 1330 1454 126 

I 101 8 1579 1704 1829 1953 2078 2203 2327 2452 2576 2701 125 
113 9 2825 2960! 3074 3199 3323 3447 3571· 3696 3820 3044 124 
- - ---------------------

350 544068 544192 a44316 544440 544564 544688 544812 544936 545060 545183 124 
12 1 6307 5431 0555 5678 6802 6925 6049 6172 629G 641~ 124 
2~ 2 6543 61166 6789 6913 7036 7159 '7282 7405 7529 .652 123 
37 3 7775 7898 8021 8144 8267 8389 8512 8635 8758 8881 123 
49 ~ 9003 9126 9249 9371 9494 9616 9139 9861 9984 550106 123 
61 6 550228 550351 650473 550595 560717 660840 550962 651084 561206 1328 122 
73 6 1450 1572 1694 1816 1938 2060 2181 2303 2425 254 7 122 
85 7 2668 2790 2911 3033 3155 3276 3398 3519 3640 3762 121 
98 8 3883 4004 4126 4247 4368 4489 4610 4731 4852 4973 121 

110 9 6094 6215 6336 5457 5578 6699 6820 6940 6061 6182 121 
- - ------__ 0 -------------i-

360 556303 666423 666544 666664 6567& 566906 667026 66n46 667267 557387 ~~~ 
12 1 7507 7627 7748 7868 7988 8108 8228 Il349 8669 8589 UN 

24 2 8709 8829 8948 9068 IUS8 9308 9428 9548 9667 9787 120 
36 3 9907 560026 560146 560265 56038li 660b04 560624 560143 560863 560982 119 
48 4 561101 1221 1340 1459 1578 1698 1817 1936 2055 2174 119 
60 Ii 2293 2H2 2531 2650 2769 2887 3006 3125 3244 3362 119 
71 I) 3481 3600 3718 3837 3955 4074 4192 4311 4429 4548 1111 
83 7 46a6 4784 4903 6021 6189 6257 5376 5494 6612 5730 118 
95 ~ 6848 6966 6084 6202 6320 6437 655a 6673 6791 6909 118 

107 {) 7026 7144 7262 7379 7407 7614 7732 7849 7967 8084 118 - - ---------------------1-
870 568202 568319 568436 568554 S68671 568788568905 569023 569140 569257 117 

12 1 9374 9491 9608 9725 9842 9959570076 570193 670309 570426 117 
23 2 5705435706605707765708935710105711.126 1243 1369 1476 1592 117 
36 <1 1709 1825 1942 2058 2174 2291 2407 2523 2639 2755 116 
46 4 2872 2988 3104 8220 8336 8452 8568 8684 3800 3915 116 
68 6 4031 4147 4263 4379 «94 4610 4726 4841 495i 6072 lie 
70 6 6188 6303 6419 5534 6650 6766 6880 6996 6111 6226 115 
81 7 6341 6457 Ui72 6687 6802 6917 70321 7147 7262 7377 115 
93 8 7492 7607 1722 7836 7951 8066 81811 829;, 8410 8[,26 116 

104 9 8639 8754 !j868 8983 9097 9212 9326 9441 9555 9669 114 

380 5i9784 579898 580012 580126686241 a80355 580469 G80583 580697 580811 114 
11 1 580925 581039 1153 1267 1381 1495 160811722 1836 1950 114 
23 2 2063 :on 77 2291 2404 2b18 2631 2745 ~8l)8 2972 3085 114 
34 3 3199 831~ 3426 3539 3652 8765 3879 3992 4105 4218 113 
45 4 4331 4444 4557 46.70 47g3 4896 5009 5122 6235 6348 113 
57 6 54.61 5574 66B6 5799 6912 6024 6137 625C 6362 6475 113 
68 6 6587 6700 6812 6925 7037 7149 72621 7374 7486 7599 112 
79 7 7711 7823 7935 8047 8160 827~ 8384 8496 8608 8720 112 
90 8 88J2 8944 9056 9167 9279 9::91 9503 9616 9726 9838 112 

102 9 9950 590061 590173 590284 590396 590607 590619 590730 590842 590953 112 
- - ---------------------

11 
22 
83 
44 
lifi 
66 
77 
88 

Ig\} 

390 5!l1065 591176 691287 691399 591510 691621 691732 691843 S!l1955 59~066 111 
1 2177 2:288 2399 2510 2621 2732 2843 2954 3064 3176 111 
2 3286 3397 3508 3618 8729 S840 3950 4061 4171 4282 111 
3 4393 4503 4614 4724 4834 4945 li055 I 6165 5276 6386 110 
4 6496 5606 5717 6827 6937 6047 6157 6267 6377 6487 110 
6 6597 6707 6817 6927 7037 H46 7256 7366 747"6 7686 110 
6 1695 7805 7914 8024 8134 8243 9353 8462 8572 8681 110 
7 8791 8900 9009 9119 9228 9337 9446 11666 9665 9774 109 
8 9883 9992 600101 600210 '*300319 600428 600637 600646 600755 600864 11;~ 
tI :600973 601082 1191 12l1D 1408 1517 1625 1734 1843 11161 .... 



LOGARITHMS. 331 

pplllt. 011 451 6 

-
2 3 7 1 s I 9 D. 

---- ------ ' I 

--;; I ": 602060 602169 602277 602386 60~i 94 602603 602711 602si9 60292s1_ 108 
3144 3253 3361 3469 3577 3686 3794 3902 4010 4118 108 

21 2 4226 4334 4442 4550 4658 4766 4874 4982 5089 6197 108 
32 3 5305 6413 5521 5628 5736 5844 6951 6059 6166 6274 108 
431 4 6381 6489 6596 6704 6811 6919 7026 7133 7241 7318 107 
54 5 7455 7562 7669 7777 7884 7991 8098 8205 8312 84H 107 
64· 6 8526 8633 8740 8847 8954 9061 9167 9274 9381 948E 107 

751 7 
9594 9701 9808 9914 610021 610128 610234 610341 610447 610554 107 

86 8 610660 610767 610873 610979 1086 1192 1298 1405 1511 1617 10e 
96 9 1723 1829 1936 2042 2148 2254 2360 2466 2572 2678 106 

-1- ---- ------------
410 612784 612890 612996 613102 613207 613313 613419 613525 613630 613736 106 

11 1 3842 3947 4053 4159 4264 4370 4475 4581 4686 4792 106 
21 2 4897 6003 6108 6213 6319 5424 6529 5634 6740 6845 105 
32 3 5950 6055 6160 6265 6370 6476 6581 6686 6790 6895 105 
42 4 7000 7105 7210 7315 7420 7525 7629 7734 7839 7943 105 
63 5 8048 8153 8257 8362 8466 8571 8676 8780 8884 8989 105 
63 6 9093 9198 9302 9406 9511 9615 9719 9824 9928 620032 104 
74 7 620136 620240 620344 620448 620552 620666 620760 620S64 620968 1072 104 
84 8 1176 1280 1384 1488 1592 1695 1799 1903 2007 2110 104 
95 9 2214 2318 2421 2525 2628 2732, 2835 2939 3043 3146 104 

- - ---------------- ----
420 623249 623353 623456 623559 623663 623766 623869 623973 624076 62417£ 10~ 

10 1 4282 4385 4488 4591 4695 4798 4901 6004 5107 ~:;!1( 103 
20 2 5312 6415 6518 5621 6724 6827 6929 603~ 6135 6230 103 
31 3 6340 6443 6546 6648 6751 6853 6956 7058 7161 7262 103 
41 4 7366 7468 7571 7673 7775 7878 7980 8082 8185 8287 102 
61 li 8389 8491 8593 8695 8797 8900 9002 9104 9206 930E 102 
61 6 9410 9512 9613 9715 9817 9919 630021 630123 630224 63032t 1~~ 71 7 630428 630530 630631 630733 630835 630936 1038 1139 1241 134~ 10 
82 8 1444 1545 1647 1748 1849 1951 2052 2158 2255 235( 101 
92 9 2457 2559 2660 2761 2862 2363 3064 3165 3266 3367 101 

- - ---------- ._--------- -
430 633468 633569 633670 633771 633872 633973 ""''1''''75 634276 634376 101 

10 1 4477 4578 4679 4779 4880 4981 5081 5182 5283 638~ 

!~ 20 2 5464 5584 6685 (,785 6886 5986

1 

6087 6187 6287 6388 
30 3 6488 6588 6688 6789 6889 6989 7089 7189 7290 739C 100 
40 4 7490 7690 7690 7790 7890 7990 8090 8190 8290 838t 100 
50 6 8489 8589 8689 8789 8888 8988 9088 9188 9287 9387 1: 
60 6 9486 9586 9686 9785 9885 9984 640084 640183 640283164O38~ 
70 7 640481 640581 640680 640779 640879 640978 10jj 1177 1276 1375 ~~ 
80 8 1474 1573 1672 1771 1871 1970 2069 2168 2267 236l : 90 9 2465 2563 2662 2761 2860 2959 3058 3156 3255, 3354 

- - ------------------'-- -
440 643453 643551 643650 643749 643847 643946 644044 644143 644242 64434( 98 

10 1 4439 4537 4636 4734 4832 4931 6029 5127 6226 6324 98 
20 2 5422 6521 6619 5717 6815 5913 6011 CllO 6208 630b ~~ 29 3 6404 6502 6600 6698 6796 6894 6992 7089 7187 728t 
391 4 7383 7481 7579 7676 7774 7872 7969 8067 8165 826~ 98 
49, 5 8360 8458 8550 8653 8750 8848 8945 9043 9140 9237 97 
69 ! 6 9335 9432 9530 9627 9724 9821 659919 650016 650113 6502lt 97 
69 7 650308 650405 650502 650599 650696 650793 0890 098j 1084

1

1181 97 
78 8 1278 1375 14j2 1569 1666 1762 1859 1955 2053 215C 97 
88 9 2246 2343 2440 2536 2633 2730 2826 2923 3019 3116 97 ----

450 653213 653309 653405 653502 653598 653695 653791 653888 653984;654080 9C 
10 1 4177 4273 4369 4465 4562 4658 4754 4856 49 .. 0 6042 9£ 
19 2 5138 6235 5331 5427 6523 6619 5715 6810 6906 OOO~ 96 
29 3 6098 6194 6290 6386 6482 6577 6673 6769 6864 690G 96 
88 4 7056 7152 7247 7343 7438 7534 7629 7725 7820 791l 96 
48 6 8011 8107 8202 8298 8393 8488 8584 8679 8774 8S7( 95 
68 6 8965 9060 9105 9250 9346 9441 9536 9631 9726 9821 95 
67 7 9916 660011 66010E\ 660201 660296 660391 660486 660581 660676 600771 96 

771 8 660865 0960 1055 1160 1245 1339 1434 1529 1623 171€ {l5 
86 {I 1813 1907 2002 2096 2191 2286 2380 2475 2569 266Z SlJi 



332 ARITHMETIO. 

Ipp N./ 0 I 2 3 4 I; 6 '7 8 9 r D~! 
- 460 662758 662852 662947 663041 66a1i 663230 663324 6634i8 6635i2 _ 9"41 

9 ] 3701 3795 3889 3983 4078 4172 4266 4360 4454 4548 94 
19 2 4642 4736 4830 4924 5018 6112 5206 5299 5393 6487 94 
28 3 5581 5676 5769 5862 5956 6050 6143 6237 6331 6424 94 
38 4 6518 6612 6705 6799 6892 6986 7079 7173 7266 7360 94 
47 5 7453 7546 7640 7133 7826 7920 8013 8106 8199 8293 93 
56 6 8386 8479 8572 8665 8759 8852 8945 9038 9131 9224 93 
66 7 9317 9410 9503 9596 9689 9782 9875 9967 670060 67015, 93 
75 8 670246 670339 670431 670524 670617 670'7l0 670802 670895 0988 1080 93 
85 9 1173 1265 1358 1451 1543 1636 1728 1821 1913 2005 93 
-- ---------------------

470 672098 672190 672283 672376 672467 672560 672652 672744 672836 672929 92 
9 1 3021 3113 3205 3297 3390 3482 3574 3666 3758 3850 92 

18 2 3942 4034 4126 4218 4310 4402 4494 4586 4677 4769 92 
28 3 4861 4953 5045 5137 5228 6320 6412 6503 6595 6687 92 
:n 4 5778 5870 5962 6053 6145 6236 6328 6419 6511 6602 92 
46 5 6694 6785 6876 6968 7059 7151 7242 7333 7424 7516 91 
55 6 7607 7698 7789 7881 7972 8063 8154 8245 8336 8427 91 
64 7 8518 8609 8700 8791 8882 8973 9064 9155 9246 9337 91 
74 8 9428 9519 9610 9700 9791 9882 9973 680063680154 680245 91 
83 9 680336 680426 680517 680607 680698 6807811 680879 0970 1060 1151 91 - - ________________ ----1- -

480 681241 681332 681422 681613 681603 681693 681784 681874 681964 682055 90 
9 1 2145 2235 2326 2416 2606 2596 2686 2777 2867 2957 90 

18 2 3047 3137 3227 3317 3407 3497 3587 3677 3767 3857 90 
27 3 3947 4037 4127 4217 4307 4396 4486 4516 4666 415e 90 
36 4 4845 4935 5025 5114 6204 5294 5383 6473 5563 6652 90 
45 6 5742 5831 5921 6010 6100 6189 6279 6368 6458 6547 89 
54 6 6636 6726 6815 6904 6994 7083 7172 7261 7351 7440 89 
63 7 7529 7618 7707 7796 7886 7975 8064 8153 8:!4.1l 8331 89 
72 8 8420 8509 8598 8687 8776 8865 8953 9042 9131 9220 89 
81 9 9309 9398 9486 9575 9664 9753 9841 9930 690019 690107 89 

- - _________ - __ - __ --- --- ---1- -
490 690196 690285 690373 690462 690550 690639 690728 690816 690905 690993 89 

9 1 1081 1170 1258 1347 1435 15U 1612 1700 1789 1877 88 
18 2 1965 2053 2142 2230 2318 2406 2494 2583 2671 2759 88 
26 3 2847 2935 3023 3111 3199 3287 3375 3463 3551 3639 88 
35 4 3727 3815 3903 3991 4078 4166 4254 4342 4430 4517 88 
44 6 4605 4693 4781 4868 4956 5044 5131 6219 5307 5394 88 
63 6 5482 5560 5657 5744 5832 5919 6007 6094 6182 6269 87 
62 7 6356 6444 653] 6618 6706 6793 6880 6968 7055 7142 87 
70 8 72211 7317 7404 7491 7578 7665 7752 7839 7926 801i 87 
79 9 8101 8188 8275 8362 8449 8535 8622 8709 8796 88S: 87 

- - ---------------------
500 698970 699057 699144 699231 699317 699404 699491 699578 699664 699751 87 

9 1 9838 9924 700011 700098 700184 700271 700358 700444 700531 700617 87 
17 2 700704 700790 0877 0968 1050 1136 1222 1309 1395 1482 86 
26 3 1568 1654 1741 1827 1913 1999 2086 2172 2258 2344 86 
34 4 2431 2517 2603 2689 2776 2861 2947 3033 3119 3205 86 
43 5 3291 3377 3462 3549 3635 3721 3807 3893 3979 4065 86 
62 6 4151 4236 43~" 4408 4494 4579 4665 4751 4837 4922 86 
60 7 6008 5094 6179 5265 5350 6436 6522 5607 6693 5778 86 
69 8 5864 6949 6035 6120 6206 6291 6376 6462 6547 6632 85 
71 9 6718 6803 6888 6974 7059 7144 7229 7315 7400 7485 85 
-----------------------

510 707570 707655 707740 70782f.i 707911 707996 708081 708166 708251 708331 85 
8 1 8421 8506 8591 8676 8761 8846 8931 9015 9100 9185 85 

17 2 9270 9355 9440 9524 9609 9694 9779 9863 9948 71003: 85 
25 3 710117 710202 710287 710371 710456 710540 710625 710710 710794 0879 85 
34 4 0963 1048 1132 1217 1301 1385 1470 1554 1639 1723 84 
4:1 5 1807 1892 197e 2060 2144 2229 2313 2397 2481 2566 84 
5(11 6 2650 2734 2818 2902 2986 3070 3154 3238 3323 3407 84 
59 7 3491 3575 3659 3742 3826 3910 3994 4078 4162 4246 84 
67 8 4330 4414 4497 4581 4665 4749 4833 4916 6000 6084 84 
76 9 6167 6251 6335 6418 5502 6586 6669 6753 5836 6920 84 



LoGARITHMS. 333 

pp IN. 011 2 3 I 4 : Ii 6 7 8 9 D. 

/620 
------

716003/716087 716170 716254 716337 716421 716504 716588 716671 716754 
~~ 8 1 1 6838 6921 7004 7088 7171 7254 7338 7421 7504 7587 

17 I 2 7671 7754 7837 7920 8003 8086 8169 8253 8336 8419 83 
25 I ~ 8502 8585 8668 8751 8834 8917 9000 9083 9165 9248 :~ 33 9331 9414 9497 9580 9663 9745 9828 9911 9994 720077 
41 5 720159 720242 720325 720407 720490 720573 720655 720738 720821 0903 83 
50 6 0986 1068 1151 1233 1316 1398 1481 1563 1646 1728 82 
68 7 1811 1893 1975 2058 2140 2222 2305 2387 2469 2552 82 
66 8 2634 2716 2798 2881 2963 3045 3127 3209 3291 3374 82 
75 9 3456. 3538 3620 3702 3784 3866 3948 4030 4112 4194 82 - - -------------------- -

530 724276 724358 724440 724522 724604 724685 724767 724849 724931 725013 :~ 8 1 5095 5176 5258 5340 5422 5503 6585 5667 5748 583e 
16 2 5912 6998 6075 6156 6238 6320 6401 6483 6564 6646 82 
24 3 6727 6809 6890 6972 7053 7134 7216 7297 7379 7460 81 
32 4 7541 7623 7704 7785 7866 7948 8029 8110 8191 8273 81 
41 5 8354 8435 8516 8597 8678 8759 8841 8922 9003 9084 81 
49 6 9165 9246 9327 9408 9489 9570 9651 9732 9813 9893 81 
57 7 9974 730055 730136 730217 730298 730378 730459 730540 730621 730702 81 
6[, 8 730782 0863 0944 1024 1105 1186 1266 1347 1428 1508 81 
73 9 1589 1669 1750 1830 1911 1991 2072 2152 2233 2313 81 

- IMij -------------------- 8c 732394 732474 732555 732635 732715 732796 732876 732956 733037 733117 
8 1 3197 3278 3358 3438 3518 3598 3679 3759 3839 3919 80 

16 2 3999 4079 4160 4240 4320 4400 4480 4560 4640 4720 8e 
24 3 4800 4880 4960 5040 5120 6200 5279 5359 5439 6519 80 
32 4 5599 6679 6759 5838 6918 5998 6078 6157 6237 6317 80 
40 5 6397 6476 6556 6635 6715 6795 6874 6954 7034 7113 80 
48 6 7193 7272 7352 7431 7511 7590 7670 7749 7829 7908 79 
56 7 7987 8067 8146 8225 8305 8384 8463 8543 8622 8701 79 
64 8 8781 8860 8939 9018 9097 9177 9256 9335 9414 9493 79 
72 9 9572 9651 9731 9810 9889 9968 740047 740126 74020[, 740284 79 

- - -------------------- -
550 740363 740442 740521 740600 740678 740757 740836 740915 740994 741073 79 

8 1 1152 1230 1309 1388 1467 1545 1624 1703 1782 1860 'i9 
16 2 1939 2018 2096 2175 2254 2332 2411 2489 2568 2647 79 
23 3 2725 2804 2882 2961 3039 3118 3196 3275 3353 3431 78 
31 4 3510 3588 3667 3745 3823 39112 3980 4058 4136 4215 78 
39 6 4293 4371 4449 4528 4606 4684 4762 4840 4919 4997 78 
47 6 5075 6153 5231 5309 5387 5465 5543 5621 5699 57i7 78 
65 7 5855 6933 6011 6089 6167 6245 6323 6401 6479 6556 78 
62 8 6634 6712 6790 6868 6945 7023 7101 7179 7256 7334 78 
70 9 7412 7489 7567 7645 7722 7800 7878 795[) 8033 8110 78 

- - -------------------- -
660 748188 748266 748343 748421 748498 748576 748653 748731 748808 748885 77 

8 1 8963 9040 9118 9195 9272 9350 9427 9504 9582 9659 77 
15 2 9736 9814 9891 9968 750045 760123 750200 750277 750354 750431 77 
23 3 750508 750586 750663 750740 0817 0894 0971 1048 1125 120~ 77 
31 4 1279 1356 1433 1510 1587 1664 1741 1818 1895 1972 77 
39 5 2048 2125 2202 2279 2366 2433 2509 2586 2663 2740 77 
46 6 2816 2893 2970 3047 3123 3200 3277 3353 3430 3506 77 
54 7 3583 3660 3736 3813 3889 3966 4042 4119 4195 4272 77 
62 8 4348 4425 4501 4578 4654 4730 4807 4883 4960 5036 76 
69 9 5112 6189 5265, 1i.341 5417 5494 6570 6646 6722 5799 76 

- - ------'--1------------ -
670 766875 756951 766027 766103 766180 766256 756332 766408 756484 756560 76 

8 1 6636 6712 6788 6864 6940 7016 7092 7168 7244 7320 76 
15 2 7396 7472 '1548 7624 7700 7775 7851 7927 8003 8079 76 
23 3 8155 8230 8306 8382 8458 8533 8609 8685 8761 :,s3f 76 
30 4 8912 8988 9063 9139 9214 9290 9366 9441 9517 9;;9~ 76 
38 5 9668 9743 9819 9894 9970 760045 760121 760196 760272 760347 75 
46 6 760422 760498 760573 760649 760724 0799 0875 0950 1025 1101 75 
63

1 

7 1176 1251 1326 1402 1477 1552 1627 1702 1778 1853 75 
61 8 1928 2003 2078 2153 2228

1 
2303 2378 2453 2529 2604 75 

68 9 2679 2754 2829 2904 2978 3053 3128 3203 3278 3353 75 

22 



334 ARITHMETIC. 

-Ipp N. 0 1 2. 3 I 4 G 6 7 8 9 D. 

----
580 763428 763503 763578 763653 763727 76380 2763877 763952 764027 764101 75 

7 1 4176 4251 8326 4400 4475 4550 4624 4699 4774 4848 75 

15 c. 4923 4998 5072 5147 5::!21 5296 5370 5445 5520 6(1)4 75 

22 ;) 5669 5743 5818 6892 5966 6041 6115 6190 6264 6338 74 

30 4 6413 6487 6562 6636 6710 6785 6859 6933 7007 7082 74 

I 
3, 5 7156 7230 7304 7379 7453 7527 '7601 7675 7749 7823 74 

44 6 7898 7972 8046 8120 8194 8268 8342 8416 8·190 8564 74 

52 7 8638 8712 8786 8860 8934 9008 9082 9156 9230 9303 74 

59 8 9377 9451 9525 9599 ·9673 9746 9820 9894 9968 770042 74 

67 9 770115 7i0189 770263 770336 770410 770484 77055 7 770631 770705 0778 74 

,- _. -------------------- -
I 

590 770852 770926 770999 771073 771146 771220 771293 771367 771440 771514 74 

7 1 1587 1661 1734 1808 1881 1955 2028 2102/ 
2175 2~8 73 

15 ~ ~3~2 2395 2468 2542 2615 2688 2762 2835 2908 2981 73 

22 '" 3055 3128 3201 3274 3348 3421 3.,\94 3567 3640 3713 73 
v 

29 4 3786 3860 3933 4006 4079 4152 4225 4298 4371 4444 73 

37 5 4517 4590 4663 4736 4809 4882 4955 5028 5100 6173 73 

44 6 5246 5319 5392 5466 5538 6610 5683 6756 5829 5902 73 

I 
51 7 5n4 6047 6120 6193 6265 6338 6411 6483 6556 6629 73 

5~ S 6701 6774 6846 6919 6992 7064 7137 7209 7282 7354 73 

66 £ 7427 7499 7572 7644 7717 7789 7862 7934 800G 8079 72 

- - -------------------- -
600 778151 778224 778296 778368 778441 778513 778585 778658 778730 778802 72 

7 1 8874 8947 9019 9091 9163 9236 9308 9380 9452 9524 72 

14 2 9596 9669 9741 9813 9885 9957 780029 780101 780173 780245 72 

22 3 780317 780389 780461 780533 780605 780677 0749 0821 0893 096ii 72 

29 4 1037 1109 1181 1253 1324 1396 1468 1540 1612 1684 72 

36 5 1755 i827 1899 1971 2042 2114 2186 2258 23~9 2401

1 

72 

43 6 2473 2544 2616 2688 2759 2831 2902 2974 3046 3117 72 

50 7 3189 3260 3332 3403 3475 3546 3618 3689 3761 3832 71 

58 8 3904 3975 4046 4118 4189 4261 4332 4403 4475 4546 71 

65 9 4617 4689 4760 4831 4902 4974 5045 5116 5187 G259 71 

- - -------------------- -
610 785330 785401 785472 785543 785615 785686 785757 785828 785899 785970 71 

7 1 6041 611~ 6183 6254 6325 6396 6467 6538 6609 6680 71 

14 2 6751 6822 6893 6964 7035 7106 7177 7~48 7319 7390 71 

21. 3 7460 7531 7602 7673 774'1 7815 7885 7956 8027 8098 71 

28 4 8168 8239 8310 8381 8451 8522 8593 8663 8734 8804 71 

36 5' 8875 8946 9016 9087 9157 9228 9299 9369 9440 9510 71 

43 6 9581 9651 9722 9792 9863 9933 790004 790074 790144 790215 70 

50 7 790285 790356 790426 790496 790567 790637 0707 0778 08481 0918 70 

57 8 0988 1059 1129 1199 1269 1340 1410 1480 1550 1620 70 

64 9 1691 1761 1831 1901 1971 2041 2111 2181 2252· 2322 70 

- - -------------------- -
620 792392 792462 792532 792602 792672 792742 792812 792882 792952 793022 70 

7 1 3092 3162 3231 3301 3371 3441 3511 3581 3651 3721 70 
14 2 3790 3860 3930 4000 4070 4139 4209 4279 4349 4418 70 

21 3 4488 4558 4627 4697 4767 4836 4906 4976 5045 6115 70 
28, 4 5185 5254 5324 5393 5463 5532 5602 5672 5741 5811 70 
3~ 5 5880 5949 6019 6088 6158 6227 6297 6366 6436 6505 69 
42 (j 6574 6644 6713 6782 6852 6921 6990 .7060 7129 7198 69 
49 7 7268 7337 7406 7475 7545 7614 7683 7752 7821 7890 69 
56 8 7960 8029 8098 8167 8236 8305 8374 8443 8513 8582 69 
63 9 8651 8720 8789 8858 8927 8996 9065 9134 9203 927l! 69 

- - ------------------!- -
630 799341 799409 799478 799547 799616 799685 799754 799823 799892 79996~ 691 

~ 1 800029 800098 800167 800236 800305 800373 800442 800511 800580 800648 69 , 
I 14 2 0717 0786 0854 0923 0992 1061 1129 1198 1266 1335 69 

21 3 1404 1472 1541 1609 1678 1747 1815 .)884 1952 2021 69 
28 4 2089 2158 2226 2295 2363 2432 2500 2568 2637 2705 69 
35 6 2774 ~842 2910 2979 3047 3116 3184 3252 3321 3389 68 
41 6 3457 • 525 3594 3662 3730 3798 3867 3935 4003 4071 68 
48 7 4139 4208 4276 4344 4412 4480 4548 4616 4685 4753 68 
55 8 4821 4889 4957 6025 6093 5161 6229 5297 5365 6433 68 
62 9 5501 5569 5637 6705 6773 5841 6908 6976 6044 6112 68 



LOGARITHMS. 335 

llpp N. 0 1 2 3 I"~ 5 6 7 I 8 9 D.I 
-----------------------

640 806180 806248 806316 806384 806451 806519 806587 806655 806723 806790 68 
7 1 6858 6926 69941 7061 7129 7197 7264 733:2 7400 7467 68 

13 2 7535 7603 7670 7738 7800 7873 7041 8008 8076 8143 68 
20 3 8211 8279 bJ1G 8414 8481 8549 SG16 8684 8751 8818 67 
27 4 S88~ 8953 9.)21 9088 9156 9223 9290 9358 94::!5 9492 67' 
34 5 9560 962i 9694 9762 9829 9896 9964 810031 810098 810165 67 
40 6 310233

1

810300 810367 810434 810501 810569 810636 0703\ 0770 0837 67 
47 7 0904 0971 1039 1106 1173 l:l40 1307 13H 1441 1508 67 
54 8 1575 11H2 1709 1176 1843 1910 1977 2044 2111 2178 67 
60 9 ::W;; 2312 2a7~ 244;) 251::! 2519 2646 2713 2780 2847 67 

,
- 650 81291:; 812980 813047 8i3ill8i3i8l Si3247 813314 813381 8i344B 8i3514 67 

7 1 3581 3648 3714 37811 3848 3au 3981 4048 4114 4181 67 
13 2 4248 4314 4:>,1 H4i 4514 4581 4647 4714 4780 4847 67 

,20 :J 4J1;, 498u 5046

1 

511a 5179 6246 5.H::! 5378 M45 5511 66 

1 

26 4 5578 5644 b7ll 6nj 584:> 5910 5976 604.2 6109 6175 66 
33 5 6:l411 6308 6J7-! 6HO 650G 657a 6639 6705 6771 6838 66 
40 6 6904 6370 7c'~b 7l0~ 71691 ,~,jJ 7301 7367 7433 7499 66 
46 7 7565 71l:';1 j'JJO 77G~ 7830 7,sa,; 796~! 802~ 809~ 8160 66 

I 53 8 82:lti 8~0~ 8:;')0 84:l~ 8400 S53G 8622 86S8 8754 8820 66 
51) 9 888" 89.:;1 9017 9083 9149 O~lo 9:231 93~6 (J412 9478 66 

660 819544 819610 819671;) 819741 819807 81V87;; 819939 820004 820070 820136 66 
7 1 320201 32026'/ S:JOJ;];; 820390 1)20464 820530 820595 0661 0727 0792 66 

13 :; 08;)8 0324 0989 1055 11, 20

1 

118(, 1251 1317 1382 Uj,~ 66 
::lO :J 1014 1579 1645 1710 177;; ISH 1006 1(\7~ 20;]7 2103 65 
20 4 2ltiS 22;;3 2~99 236·1 21:;0 2·1(),j 2;)601 2626 ;J6n 2756 65 
33 :; 2S~~ 2557 23;;:: 301S ;;uS;; 3143 3:::131 327~ 3344 3409 65 
39 6 3474 ;;J;;~ ;;uJj 3670 ;,,;;~ ;;SOO 3S03, ~930 3906 <1061 65 
46 7 4120 4W1 4':;:'0 4321 4386 4·151 4516 4581, 4046 4711 65 
52 8 4,76 4841 ~~Qli 4971 5036 5101 5166 5:::31 529b 5361 651 
59 9 5426 i).iV1 55;:'0 5621 56815 5761 5815 5880 5945 6010 65 

670 826075 826140 82G20~ 826269 826334 826:J09 826464 826523 826593 826658 65 
6 1 67::!3 67,,7 6>:;~ 6917 6981 7046 7111 7lj5 7~10 7305 65 

1:3 2 736& 71:;·1 7·c'JJ 7;j1j3 7Ij~, 76()~ 77.-J7 7,,~1 7886 7(1:;1 65 
19 3 801::; tid,:) 8111 8:l09 8';j:, 8~~'3 8402 8J,j~ 8531 859& 64 
26 4 81130 872. ~7tiv 885;; 8918 89~:o 90-10 !JIll 91',j 9:l39 64 
32 5 0304 \J,),j~. !J4J:!/ 9497 9561 952:; !J0301 (Jj54 9S18 9882 64 
38 6 9947 83U011 83007~ 830139 830204 8302G8 8303;;2 830396830460. 830525 64 
45 7 830589 06;)3 0717 0781 084':; 0909 0973 Wi7 1102 1166 64 
51 8 12:.10 U'Jl n',8 1U~ 14% 1550 1614 1ti70 174:.! 1806 64 

~ _9 ~ .-=:~ 1998 ~~ 21:::6 2189 :2::! ,';:; I 2~:':' ~ ~~ 64 

680 :132509 332,,)73 8;,;~ti37 832100 8327601 832828 83:2S0:2IS:3:2~'56 833020 833083 64 
6 1 3U7 ~:21l ;U75 3338 3402 3466 3,j,iOI ;J,j8J 3657 3721 64 

13 2 3784 38 III u~12 3975 40:}() 4103 41G6 42;;0 4294 4357 64 
19 3 4421 4484 4548 4,,11 4:)7.) 473() 4:;o~1 4SuJ 492!l 49()3 64 
25 4 5036 51:20 5183 1;24. 5310 5;>'1;] 54:';'1 5,jOO 5~64 illj.!7j 63 
32 5 5691 5754 5817 5881 5944 6007 60711 6134 6197 6261 63 
38 6 6,j:2~ I 6387 6451 651·1 6577 6641 670·1 6767 6830 6894 63 
44 7 6957 70:)0 7083 7146 7210 7273 7;;:;ti 73991 7462 7525 63 
50 8 7588 7652 7715 7i78 7841 7904 73,j7, 8030 8093 8156 63 
57 • 9 8:HO 8282 8345 8403 8171 S,j34 85971 86001 8723 8786 63 

- 690 338s4G 33S912 8389Th 839038 839101 839104 839227 839289 839352 839415 63 
6 1 9H8 9541 9004 96037 9729 Llj92 9855 9918 9981 8400.13 63 

13 2 340106 840169 840::!32j840:23! 8403;;7 840420 840482 840545 840608 0671 63 
19 3 07J~ 0796 0859 0:121 0384 1046 1109 1172 1234 1297 63 
25 41 l,,~G 1422 1485 1547 1G10 1672 I.e;;' 1797 1860 1922 63 

! 32 5· 1985 2047 2110 217~ 223,; 2297 2J60 :)4~~ 2484 2547 62 
38 6 i 21309 2672 2731 2796 2559 2n1 2083 3046 3108 3170 62 

1'1 44 71 3233 3295 3357 3420 348::: 8544 3606 3669 3731 3793 62 

I 
60 8 3855 3918 3980 4042 4104 4166 4229 4291 4353 4415 62 
57 9 4417 4539 4601 4664 4726 4788 4850 4912 4974 50361 62 



336 ARITHMETIO. 

pp N. 0 I i 2 3 of :> 6 7 8 9 lB· 
- - --

845160 1845222 --------------
~~ 700 845098 845284 845346 845408 845470 845532 845594 845656 

6 1 5718 5780 5842 5904 5966 6028 6090 6151 6213 6276 
12 ., 6337 6399 6461 6523 6585 6646 1i708 6770 6832 6894 62 
19 3 6955 7017 7079 7141 7202 7264 7326 7388 7449 7611 62 
~5 i I 7573 7634 7696 7758 7819 7881 7943 8004 8066 8128 62 
31 8189 8251 8312 8374 8435 8497 8559 8620 8682 8743 62 
37 8805 8866 8928 8989 9051 9112 9174 9235 9297 9358 61 
43 7 I 9419 9481 9542 9604 9665 9726 9788 9849 9911 9972 61 
50 8 850033 850095 850156 850217 850279 850340 850401 850462 850524 850585 61 
56 9 0646 0707 0769 0830 0891 0952 1014 1075 1136 1197 61 

710 1851258 851320 851381 851442 851503 851564 851625 851686 851747 8511109 61 
6 1 1870 1931 1992 2053 2114 2175 2236 2297 2358 2419 61 

12 ?I 2480 2541 2602 2663 2724 2785 2846 2907 2968 3029 61 
1~ "1 3090 3150 3211 3272 3333 3394 3455 3516 3577, 3637 61 
::4 

!j 
3698 3759 3820 3881 3941 4002 4063 4124 4185 4245 61 

31 4306 4367 4428 4488 4549 4610 4670 4731 4792 4852 61 
37 4913 4974 .'i034 5095 5156 5216 5277 6337 5398 5459 t)l 

43 7.
1 

5519 5580 5640 5701 5761 5822 5882 5943 6003 6064 61 
49 8, 6124 6185 6245 6306 6366 6427 6487 6548 6608 6668 60 
65 9' 6729 6789 6850 6910 6970 7031 7091 7152 7212 7:.l72 60 

- - -------------------- -
720 857332 857393 8574.53 857513 857574 857634 857694 857755 857815 857875 60 

6 1 7935 7995 8056 8116 8176 8236 8297 8357 8417 8477 60 
l~ 2 8537 8597 8657 8718 8778 8838 8898 8958 9018 9078 60 
18 3) 9138 

9193 9258 9318 9379 9439 9499 9559 9619 9679 60 
24 4 9739 9799 9859 9918 9978 860038 860098 860158 860218 860278 60 
30 5 860338 860398 860458 860518 860578 0637 0697 0757 0817 0877 60 
36 6 0937 0996 1056 1116 1176 1236 1295 1355 1415 1475 60 
-l~ 7 1534 1594 1654 1714 1773 1833 1893 1952 2012 2072 60 
48 8 2131 2191 ~::!51 2310 2370 2430 2489 2549 2608 2668 60 
54 9 2728 2787 2847 2906 2966 3025 3085 3144 3204 3263 60 

- - -------------------- -
730 863323 863382·863442 863501 863561 863620 863680 863739 863799 863868 59 

6 1 3917 3977 4036 4096 4155 4214 4274 4333 4392 4452 59 
12 

~II 
4511 4570 4630 4689 4748 4808 4867 4926 4985 6045 59 

18 5104 5163 5')1).) 5282 5341 5400 5459 5519 6578 6637 59 
24 5696 5755 5814 5874 5933 5992 6051 6110 6169 6228 59 
30 5 6287 6346 6405 6465 6524 6583 6642 6701 6760 6819 59 
35 6 6878 6937 6996 7055 7114 71.3 7232 7291 7350 7409 59 
41 7 7467 7526 7585 7644 7703 7762 7821 7880 7939 7998 59 
47 8 8056 8115 8174 8233 8292 8350 8409 8468 8527 8586 59 
53 9 8644 8703 8762 8821 8879 8938 8997 9056 9114 9173 59 

- - -------------------- -
740 869232 869290 869349 869408 869466 869525 869584 869642 869701 869760 69 

6 1 9818 9877 9935 9994 870053 870111 870170 870228 870287 870345 69 
12 2 870404 870462 870521 870579 0638 0696 0755 0813 0872 0930 58 
17 3 0989 1047 1106 1164 1223 1281 1339 1398 1456 1515 58 
23 4 1573 1631 1690 1748 1806 1865 1923 1981 2040 2098 68 
20 5 2156 2215 2273 2331 2389 2448 2506 2564 2622 2681 68 
35 6 2739 2797 2855 2913 2972 3030 3088 3146 3204 3262 68 
41 7 3321 3379 3437 3495 3553 3611 3669 3727 3785 3844 58 
46 8 3902 3060 4018 4076 4134 4192 4250 4308 4366 4424 58 
52 9 4482 4540 4598 4656 4714 4772 4830 4888 4945 5003 68 

- - -------------------- -
750 875061 875119875177 875235 875293 875351 875409 875466 875524 875582 58 

6 1 5640 5698 5756 6813 5871 6929 5987 6045 .6102 6160 58 
12 2 6218 6276 6333 6391 6449 6507 6564 6622 6680 6737 58 
Ii 3 6795 6853 6910 6968 7026 7083 7141 7190 7256 7314 58 
:!~ 4 7371 7429 7487 7544 7602 7659 7717 7774 7832 7889 58 
29 5 7947 8004 8062 8119 8177 8234 8292 8349 8407 8464 67 
35 6 8522 8579 86371 8694 8752 8809 8866 8924 8981 9039 67 
41 7 9096 9153 9211 9268 9325 9383 9440 9497 9555 0612 57 
46 8 9669 9726 9784 9841 9898 9966 880013 880070 880127 880185 57 
52 91880242 880299 880356 880413 880471 880628 0585 0642 0699 0756 57 



LOGARITHMS. 337 

iPP N. 0 1 2 3 4 
I 

I) I 6 7 ~ 9 D.I 
- - ----------__ i __ 

------ -
760 880814 880871 880928 880985 881042 8810991881156 881213 881271 881328 57 

6 1 1385 1442 1499 1556 1613 1670 1727 1784 1841 1898 57 
11 2 1955 2012 2069 2126 2183 2240 2297 2354 2411 2468 57 
17 3 2525 2581 2638 2695 2752 2809 2866 2923 2980 3037 57 
23 4 3093 31DO 3207 3264 3321 3377 3434 3491 3548 3605 57 
29 5 3661 3718 3775 3832 3888 3945 4002 4059 4115 4172 57 
34 6 4229 4285 4342 4399 4455 4512 4569 4625 4682 4739 57

1 

40 7 4795 4852 4909 4965 6022 5078 5135 5192 5248 5305 57 
46 8 5361 5418 5474 5531 5587 5644 5700 5757 5813 5870 57 
51 9 5926 6983 6039 6096 6152 6209 6265 6321 6378 6434 56 

- - -------------------- -
770 886491 886547 886604 886660 886716 886773 886829 886885 886942 886998 56 

6 1 7054 7111 7167 7223 7280 7336 7392 7449 7505 7561 56 
11 2 7617 7674 7730 7786 7842 7898 7955 8011 8067 8123 56 
17 3 8179 8236 8292 8348 8404 8460 8516 8573 8629 8685 56 

I 22 4 8741 8797 8853 8909 8965 9021 9077 9134 9190 n46 56 
28 5 9302 9358 9414 9470 9526 9582 9638 9694 9750 9806 56 

i 34 6 9862 9918 9974 890030 890086 890141 890197 890253 890309 890365 
~~I , 39 7 890421 890477 890533 0589 0645 0700 0756 0812 0868 0924 

I 
45

1 

8 0980 1035 1091 1147 1203 1259 1314 1370 1426 1482 56 
60 9 1537 1593 1649 1705 1760 1816 1872 1928 1983 2039 56 ----

780 892095 892150 892206 892262 892317 892373 892429 892484 892540 892595 56 
6 1 2651 2707 2762 2818 2873 2929 2985 3040 3096 3151 56 

11 2 3207 3262 3318 3373 3429 3484 3540 3595 3651 3706 56 
17 3 3762 3817 3873 3928 3984 4039 4094 4150 4205 4261 1>5 
22 4 4316 4371 4427 4482 4538 4593 4648 4704 4759 4814 55 ' 

ij Ii 4870 4921i 4980 D036 5091 5146 li201 5257 5312 li367 55 
6 5423 5478 5533 5588 5644 5699 5754 5809 5864 5920 1>5 
7 5975 6030 6085 6140 6195 6251 6306 6361 6416 6471 1>5 

44 8 6526 6581 6636 6692 6747 6802 6857 6912 6967 7022 55 
I 49 9 7077 7132 7187 7242 7297 7352 7407 7462 7517 7572 55 
- - -------------------- -

790 897627 897682 897737 897792 897847 897902 897957 898012 898067 898122 55 
:; 1 8176 8231 8286 8341 8396 8451 8506 8561 8615 8670 55 

11 2 8725 8780 8835 8890 8944 8999 9054 9109 9164 9218 55 
17 3 9273 9328 9383 9437 9492 9547 9602 9656 9711 9766 55 
22 4 9821 9875 9930 9985 900039 900094 900149 900203 900258 900312 50 
27 5 900367 900422 900476 900531 0586 0640 0695 0749 0804 0859 55 
33 6 0913 0968 1022 1077 1131 1186 1240 1295 1349 1404 55 
38 7 1458 1513 1567 1622 1676 173;1 1785 1840 1894 1948 54 
44 8 2003 2057 2112 2166 2221 2275 2329 2384 2438 2492 54 
49 9 2547 2601 2655 2710 2764 2818 2873 2927 2981 3036 54 

- - -------------------- -
800 903090 903144 903199 903253 903307 903361 903416 903470 903524 903578 54 

Il 1 3633 3687 3741 3795 3849 3904 3958 4012 4066, 4120 54 
11 2 4174 4229 4283 4337 4391 4445 4499 4553 4607 4661 64 
16 3 4716 4770 4824 4878 4932 4986 5040 5094 5148 5202 54 
22 4 5256 5310 5364 5418 5472 5526 6580 5634 5688 5742 64 
27 5 5796 5850 5904 5958 6012 6066 6119 6173 6227 6281 54 
32 6 6335 6389 6443 6497 6551 6604 6658 6712 6766 6820 54 
38 7 68ii 6927 6981 7035 -7089 7143 7196 7250 7304 7358 54 
43 8 741 7465 7519 7573 7626 7680 7734 7787 7841 7895 64 
49 9 7949 8002 8056 8110 8163 8217 8210 8324 8378 8431 54 

- - -------- ------------ -
810 908485 908539 908592 908646 008699 908753 908807 908860 908914 908967 54 

6 1 9021 9074 9128 9181 9235 9289 9342 9396 9449 9503 54 
11 2 9556 9610 9663 9716 9770 0823 9877 9930 9984 910037 53 
16 3 910091 910144 910197 910251 910304 910358 910411 910464 910518 Oli7l 53 
21 4 0624 0678 0731 0784 0838 OS91 0944 0998 1051 1104 53 
27 6 1158 1211 1264 1317 1371 1424 1477 1530 1584 1637 53 
32 6 1690 1743 1797 1850 1903 19M

1 

2009 2063 2116 2169 53 
87 7 2222 2275 2328 2381 2435 2488 2541 2694 2647 2iOO 53 
42 ' 8 2753 2806 2859 2913 2966 3019 3072 3125 3178 3231 1i3 
48 9 3284 3337 3390 3443 3496 3549 3602 3655 3708 3i61 53 



338 ARITJDlETIC. 

ipp N. 0 123 4 :; 6 I 7 - 8 1 9 ;J 
I 

,---------------1-----
820 913814 913867 913920 91397 3 914026 91407 9 914132 914184 914237 914!:!9 o 53 

5 1 4343 4396 4449 450 2 4555 460 8 4660 47131 47G6 481 o 53 

11 2 4872 4925 4977 503 o 5083 513 6 5189 5241 5~04 534 7 53 

16 3 5400 5453 5505 5558 5611 5664 5716 5769 5822 5875 53 

21 4 5927 5980 6033 6085 6138 6191 6243 6296 6349 6401 53 

27 5 6454 6507 6559 6612 6664 6717 6770 6822 6875 6927 53 

I 
32 6 6980 7033 7085 7138 7190 7243 7295 7348 7400 7453 53 

37 7 7506 7558 7611 7663 7716 7768 7820 7873 7925 7978 52 

42 8 8030 8083 8135 8188 8240 8293 8345 8397 8450 8502 52 

48 9 8555 8607 8659 8712 8764 8816 8869 8921 8073 !J026 52 

1- - ------------~------- -
830 919078 919130 919183 919235 919287 91934 091939 2919444 91949 691%49 52 

5 1 9601 9653 9706 !J758 9810 9862 9014 9967 92001 9920071 52 

10 2 920123 920176 920228 920280 920332 920384 92043 6920489 0541 0593 52 

16 3 0645 0697 0749 0801 0853 0906 0958 1010 1062 1114 52 

21 4 1166 1218 1270 1322 1374 1426 1478 1530 1582 1634 52 

26 5 1686 1738 1790 1842 1894 1946 1998 2050 2102 2154 52 

31 6 2206 2258 2310 2362 2414 2466 2518 2570 2622 2674 52 

36 7 2725 2777 2829 2881 2933 2985 3037 3089 3140 3192 52 

42 8 3244 3296 3348 3399 3451 3503 3555 3607 3658 3710 52 

47 9 3762 3814 3865 3917 3969 4021 4072 4124 4176 4228 52 

- - -------------------- -
840 924279 924331 924383 924434 924486 924538 924589 924641 924698 924744 52 

5 1 4796 4848 4899 4951 5003 5054 5106 5157 5209 5261 52 

10 2 5312 5364 5415 5467 5518 5570 5621 5673 5725 5776 52 

15 3 5828 5879 5931 5982 6034 6085 6137 6188 6240 6291 51 

20 4, 6342 6394 6445 6497 6548 6600 6651 6702 6754 6805 51 

26 

!I 
6857 6908 6959 7011 7062 7114 7165 7216 7268 7319 51 

31 7370 7422 7473 7524 7576 7627 7678 7730 7781 7832 51 

36 7883 7935 7986 8037 8088 8140 8191 8242 8293 8345 51 

41 8396 8447 8498 8549 8601 8652 8703 8754 8805 8857 51 

46 91 8908 8959 9010 9061 9112 9163 9215 9266 9317 9368 51 

----
85~\ 929413 929470 929521 929572 929623 929674 929725 929.776 929827 929879 51 

.5 9930 9981 930032 930083 930134 930185 930236 930287 930338 930389 51 

10 9304401930491 0542 0592 0643 0694 0745 0796 0847 0898 51 

15 ~I 0949 1000 1051 1102 1153 1204 1254 1305 1356 1407 51 

20 1458 1509 1560 1610 1661 1712 1763 1814 1865 1915 51 

26 

gl 
1966 2017 :)068 2118 2169 2220 22n 2322 2372 2423 51 

31 2474 2524 2575 2626 2677 2727 2778 2829 2879 2930 51 

36 7 2981 3031 3082 3133 3183 3234 3285 3335 3386 3437 51 

41 8 3487 3538 3589 3639 3690 3740 3791 3841 3892 3943 51 

46 9 3993 4044 4094 4145 4195 4246 4296 4347 4397 4448 51 

- - -------------------- -
860 934498 934549 934599 934650 934700 934751 934801 934852 934902 934953 50 

5 1 5003 5054 5104 5154 5205 5255 5306 5356 5406 5457 50 

10 2 5507 5558 5608 5658 5709 5759 5809 5860 5910 5960 50 

15 3 6011 6061 6111 6162 6212 6262 6313 6363 6413 6463 59 

20 4 6514 6564 6614 6665 6715 6765 6815 6865 6916 6966 59 
2.) 

~I 
7016 7066 7117 7167 7217 7267 7317 7367 7418 7468 50 

30 7518 7568 7618 7668 7718 7769 7819 7869 7919 7969 50 

35 ~I 8019 8069 8119 8169 8219 8269 8320 8370 8420 8470 50 
40 8 8520 8570 8620 8670 8720 8770 8820 8870 8920 8970 50 
4.5 9 9020\ 0070 9120 9170 9220 9270 9320 9369 9419 9469 50 

--------------------
870 939519

1

939569 939619 939669 989719 939769 939819 939869 939918 939968 50 
5 1 940018 940068 940118 940168 940218 940267 940317 940367 940417 940467 50 

10 2 0516, 0566 0616 0666 0716 0765 0815 0865 0915 0\)64. 50 
15 3 1014 1064 1114 1163 1213 1263 1313 1362 1412 1462 50 

20 4 1511 1561 1611 1660 '1710 1760 1809 1859 1909 1958 50 

I 
25 5 2008 2058 2107 2157 2207 2256 2306 2355 2405 2455 50 
30 6 2504 2554 2603 2653 2702 2752 2801 2851 2901 2950 50 
35 7 3000 3049 3099 3148 3198 3247 3297 3346 3396 3445 49 
40 8 8495 3544 3593 3643 3692 3742 3792 3841 3890 3939 49 

I 45 9 3989 4038 4088 4137 4186 4236 4285 4335 4384 4433 49 



,LOGARITHMS. 339 

pp N. I 0 1 2 3 _41~ 6 7 8 9 D. 

/944483 880 944532 944581 944631 944680 1944 729 944779 944828 944877 944927 49 
5 1 I 4976 5025 5074 5124 5173 6222 6272 5321 5370 5419 49 

10 2 I 6469 6518 6567 6616 5665 5715 5764 6813 5862 6912 49 
15 3 I 5961 6010 6059 6108 6157 6207 6256 6305 6354 6403 49 
20 4 6452 6501 6551 6600 6649 6698 6747 6796 6845 6894 49 
25 5 I ~~~~ 6992 7041 7090 7140 7189 7238 7287 7336 7385 49 
29 6 7483 7532 7581 7630 7679 7728 7777 7826 7875 49 
34 7 7924 7973 8022 8070 8119 8168 8217 8266 8315 8364 49 
39 8 8413 8462 8511 8560 8609 8657 8706 8755 8804 8853 4~ 

44 9 8902 8951 8999 9048 9097 9146 9195 9244 9292 9341 49 
- -. -------------------- -

890 949390 949439 949488 949536 949585 949634 949683 949731 949780 949829 49 
5 1 9878 9926 9975 950024 950073 950121 950170 950219 950267 950316 49 

10 2 950365 950414 950462 0511 0560 0608 0657 0706 0754 0803 49 
15 3 0851 0900 09~9 0997 1046 10 .• 5 1143 1192 1240 1289 49 
20 4 1338 1386 1435 1483 Hi32 1580 1629 1677 1726 1775 49 
24 5 1823 1872 1920 1969 2017 2066 2114 2163 2211 2260 48 
29 6 2308 2356 2405 2453 2502 2550 2599 2647 2696 2744 48 
34 

gl 
2792 2841 2889 2938 2986 3034 3083 3131 3180 3228 48 

39 3276 3325 3373 3421 3470 3518 3566 3615 3663 3711 48 
44 3760 3808 3856 3905 3953 4001 4049 4098 4146 4194 48 

- - -------------------- -
900 954243 954291 954339 954387 954435 954484 954532 954580 954628 954677 48 

5 1 4725 4773 4821 4869 4918 4966 5014 6062 5110 51G8 48 
10 2 5207 5255 6303 5351 5399 6447 5495 5543 5592 5640 48 
14 3 5688 5736 6784 5832 5880 5928 5976 6024 6072 (H2O 48 I 
19 4 6168 6216 6265 6313 6361 6409 6457 6505 6553 6601 48 
24 5 6649 6697 6745 6793 6840 6888 6936 6984 7032 7080 48 ; 
29 6 7128 7176 7224 7272 7320 7368 7416 7·164 7512 7559 48 ' 
34 7 7607 7655 7703 7751 7799 7847 7894 7942 7990 80:;8 48 
38 8 8086 8134 8181 8229 8277 8325 8373 8421 8468 8516 48 
43 9 8564 8612 8659 8707 8755 8803 8850 8898 8946 8994 48 

- - -------------- --' ---- -
910 959041 959089 959137 959185 959232 959280 959328 959375 959423 959471 48 

5 1 9518 9566 9614 9661 9709 9757 9804 9852 9900 !lO47 48 
9 2 9995 960042 960090 960138 960185 960233 960281 960328 960376 960423 48 
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23 

~I 
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28 6 1276 1322 1369 1415 1461 1508 1554 1601 1647 1693 46 
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340 ARITHMETIC. 

. I 
pp I N·I! 0 1 2 3 " &> 6 '7 8 9 D.' 

- . 940! 978128 mrn 973220 97a266 973ai3 973a59 97a405 97345i 9007 97354s 46 

1~ I 
1 3590 8636 8682 8728 3774 8820 8866 8918 8959 4005 46 
2 4051 4097 4H8 4189 4235 42tl1 4327 4874 4420 4466 46 
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