


ANSWERS TO THE QUESTIONS
IN
ADDITION OF VULGAR FRACTIONS.

(R) 133, Ans. (3) 414, Ans. (4) 81, Ans. (5) 1}, Ans.
(6) 175, Ans.  (7) 8gbly, Ans. (8) 104%, Ans
9) 723, Ans.

SUBTRACTION.

(2) o5, Ans. (3) 5385, Ans. (4) 22, Ans. (5) 353,

Ans. "(6) 63g, Ans. (7) 213, Ans. (8) gg,) i

(9) &8, Ans.
‘ MULTIPLICATION.

(2) 3%, Ans. (3) 67273, Ans. (4) 793532, Ans.
(5) 28, Ans. (6) o\, Ans. (7) 43%, Ans. (8) 16, Ans.
(9) 533, Ans. (10) £159s. 11d. 3%, Ans.  (11) 8m. 2r.
1884 yds., Ans.

DIVISION.

(2) 28, Ans. (3) 483, Ans. (4) 4302, Ans. (5) §, Ans
(6) &, Ans. (7) P&fs, Ans. (B) 233, Ans. (9) &, Ans.
{10) 1944, Ans. ‘

ADDITION OF DECIMAL FRACTIONS.

(1) 4808784, Ans. (2) 986001, Adns. (3) 981-2673,
VAns. (4)855-7195, Ans. (5) 4035839, Ans. (6) 2803-3416,
Ans. ' :

S6UBTRACTION.

(1)-0383, Ans. (2)0:61, Ans. (3)55-3, Ans. (4) 1947925,
Ans. (5) 51628, Ans. (6) 54809, dns. (7)23:0408, Axs.
{(8) '1063, Ans.

MULTIPLICATION.

(1) 470117, Ans. (2) 659-745, Ans. (3)-05758775, Ans.
(4) 1674833-05, Ans. (5) 55710985, Ans. - (6) 559-3335,
Ans. (7)) 2105980085, Ans. (8) 420075, Ans. (9)
000049, Ans. (10) 5450575, Ans. (11) 0022675, dans.
§12) -00055300185054, Ans.

. DIVISION.

(1) 335, Ans. (2) 27544, Ans, (3) 1196-17, Ans.
(4) -3, Ans. (3) 00069, Ans. (6) 2325, Ans. (78 114899,
Ans.  (8) ‘0002013, Ans.  (9) 20-163, Ans.  (10) 53563,
Ans. (11) 13519, Ans.  (12) 31834, Ans. (13) 3719,
Ans. (14) 0374, Ans. (15) ‘1397 4ns. (16) 0053112, Ans.



ARITHMETICAL TABLES,
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NUMERATION. PENCE. SlllLLl‘\:‘GS. .
Units eereeeians e 1] d st s £
R 1| arel 8| 20arel 0
Tens ..... ereaen rretenenes 2152 ol 30 .. 110
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illi o 72..6 0 110..8"
C.of Millions 123 ;456,78 & 0 8l 6
8t..7 0130 ..610
CURRENT MONEY. 90 ..7 6 H(; .. ; lg
: 95 o .. \
4 Farthings make .. 1 Penny 158 g 2 };‘;0 80
12 Pence ...,....... 1 Shilling 103 ..9 0170 .. 810
20 Shillings, 1 Pound, or Sovereign | 120 ..10 018 .. 9 0
MULTIPLICATION.
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21 4 6] 8710 |06 | 81 20 22] =4
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| 9 feet make | yard

LONG MEASURE.
3 barleycorns 1 inch

12 inches.... I foot.
3leet ...... 1 yard
Givet ...... 1 fathom
o4 yds. ..... } pole

0 poles..... 1 furlong
Bfar. ...... 1 mile

3 wiles ..... 1 leagus

V4 miles.... 1 degme ‘
LAND MEASURBE, |

30, yds. ..... 1 pole
0poles.....Trood |}
41o0ds .... lacre

CLOTH MEASURE.:
24 inch make 1 nail -
4mils..... 1 quarter ?

3qrs. ... 1 flem. ell
4qrs. ......

L 1o R | {ng ell
6qrs. ...... 1 Fren. el]

TIME.

50 seconds ... } minute |
50 minintes .01 hour
24 hours .... 1 day

7 days ..,.. 1 week i
4 weeks .... 1 wonth
DRY MEASURE,

I |

2 gall. make 1 peck -
4 pecks .... 1 bushel
4 bushels. .. 1 sack
8 bushels ... 1 quarter |
4 quarterygé 1 chaldron
10 quarters¥¥5l last

SOLID MEASURE. |
1728 inches .. | solid fod
27 feet ... 1 yard

COAL MEASURE.

3 bushels .., 1 sack
36 bushels ... 1 chaldrq

1 ia 1 fourth

[15
|2
2
o i2 T8 |34 30 BV TIR 34 O 06| 7 by pesers-
7 2B (35 [42 [0 5,0 3] ol 771 8] i enin"
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Tables of Weights any Measures.
PRACTICE. . OF A TON. APUTHECARIES,
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20 .. 1 tenth gr.db.  Cwt. Zweys ..., | sack
15..Ltwellth |2 Ogrel half 12 sacks..... 1 last
i1 4., lifteeath | 1 0 is 1 fourth ALE AND B
13.. L sixteenth O 16 are 1 seventh |9 pints make 1%&31
10is1 twentioth| O 14 .. 1 eigbth 4 quarts ... 1 gallon
9 gallous ... 1 firkin
OF A SHILLING. TROY. ggrkins ...« Lkilder,
d. 5. ’ o 1 ilderkins . 1 barrel |
6ar Lhalf oo S 14WE 103 barrel ... | hia,
4o lthid . Nagg T ound 2 barrels ... 1 punch.
3 .... )Y fourth R 3 barrels ... L burt
2.... 1sixth = )
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—. {3 rallon of train ofl ,

CUSTUOMARY
WEIGHT OF GOOD:!
) [/

A firkin of butter is .
A firkin of soap ...

A barrel of pot ashes .
A barrel of anchovies
A barrel-of 804D ..... 2’:
A barrel of butter ... 2
A fother of lead, 39
ewt. 2 qre. or ., 2k
A barrel of candles .. I%
A stone ofiron crshot: M

A fagot of steai ... 'l
A stone of glav .. |
A seam of grans, 24- 1
slone, OF vnnranen
A roll of purchment, x
5 dozen skins -

A barrelof figs, trom
nearly % to ......-
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TUTOR’S ASSISTANT;

BEXING A COMPENDIUM OP

PRACTICAL ARITHMETIC,

FOR THE

USE OF SCHOOLS, OR PRIVATE STUDENTS:

CONTAINING

Arithmetic in Whole Numbers ; the Rules
of which are expressed in a clear, con-
cise, and intelligible manner; and the
operations illustrated by examples work-
ed at length, and by numerous expla-
natory Notes and Observations; with
an ample variety of Examples for the
exercise of Learners, calculated to ini-
tiate them ia the knowledge of real busi-
ness. Also the New Commercial Tables,
adapted to the present leyisiative regula-
tions of Weights and Measures, and the
modern practice of trade.

IL Vulyar Fractions, explained in an easy

and Bmiliar manner; in the practice of
which the most elegant and abbreviated
modes of operation are peculiarly incul-
cated. )

I11. Decimal Fractions, elucidated with the
utmost perspicuity ; with [nvolution,
Evolution, Position, Progression, amd
the calculation of Interest and Annud.
ties, on an extended scale.

1V. Duodecimals, or the Multiplication of
Feet and Inches; with numerous exat-
ples for practice, adapted to the various
business of Artificers,

V. Mensuration of Superficles; preceded
by plain and concise Geometrical Dyfis
nitions.

VI. A Collection of Questions, promiscu-
ously arranged; intended as recapitule-
tory Exercises in the principal Rales of
Arithmetic.

V1. A Compendious System of ‘Book-ke=p
ing.

BY FRANCIS WALKINGAME,
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BY WILLIAM BIRKIN,
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St. 5}01;:1, N. 5.
McMILLAN,

PHGENIX BOOK AND STATIONERY WAREHOUSBE,
PRINCE WILLIAM STREET.
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TiIE EDITOR'S PREFACE.

Tur immense circulation of WALKINGAME's TUTOR"s ASSISTANT,
even ia its original form, is sufficiently evinced by the very extensive
and uniformly increasing demand which the Proprietors of the pre-
eent Edition have for many years experienced,

To advance the utility of a work held in such high estimation
amang Conductors of Schools; by simplifying the Rules, correcting
and modernizing the antiquated phraseology, supplying deficiencies
where there was a paucity of Examples, and incorporating with its
original matter such emendations and additions as appear to be
called for by the present improved state of Arithmetical Science;
‘will, it is presumed, be rendering an acceptable service to the
Public.

Awmongst the various improvements introduced in this Edition,
may be enumerated, a more intelligible elucidation of the system of
Notation; of Direct, Inverse, and Compound Proportion, Practice,
Interest, Progression, &c.; more perspicuous illustrations of the
theory and practice of Vulgar and Decimal Fractions, Evolution,
Duodecimals, &ec.; the substitution of the new Arithmetical and
Commercial "Tables; the insertion of many additional Examples
{particularly in the elementary Rules), adapted to exercise and im-
prove the judgment of the Learner; also of Rules for the particu-
lar cases in Profit and Loss, of Involution, of Theorems for the
solution of all the possible cases in Arithmetical and Geometrical
Progression, Superficial Mensuration, a number of useful Supple-
mental Questions, and a Compendium of Book-keeping.

Such are the attempts that have been made to enhance the real
worth of this popular Treatise on Arithmetic. How far the inten-
tion may bave been judiciously or successfully executed, niust be
left to a candid Public to determine.

With a confident reliance, however, on the favourable considera-
" tion of those whose judgment and experience most essentially
qualify them to discriminate between realities and specious preten-
sions to improvement, and duly to appreciate the difficulties of
such an undertaking; the work is respectfully submitted to a trial
before the tribunal of its legitimate judges, with an anxious and
hopeful anticipation of obtaining their verdict of approval.

Derby, February 7, 1827.

Advertisement to the Sirth Edition.

SVarx the Editor first undertook the task of moderuizing and im-
proving this work, with an anxious desire of rendering it more com-
mensnrate with the progress of scientific information, and bettor
adapted to the present improved systems of instruction, thereby to
facilitate the ardaous labours of the Teacher in the communication,



A4 ADVERTISEBMENT,

and of the Pupil in the acquisition of a branch of knowledge so use.

ful and indispensable; he was limited materially in the execution

of his views by the necessity of conforming the whole of the ar-

rangement, as well as a considerable part of the methods of opera-

tion that were susceptible of improvement, to those of FaLcoNar’s

Kev to the original work. The same necessity compelled him to

retain every example contained in the old editions, however obso-

Jete, useless, or absurd the subject might have become, from the

innovations which time invariably introduces in the management ot

commercial transactions. Hence the student was subjected to the

double inconvenience of referring, for some important parts of
the additional matter, to the Addenda in the Arithmetic, and to an

Appendir to the Key. This impediment to improvement is now,,
removed; for, having constructed a new Kev with correspondent

improvements, he has been enabled to complete his intentions by

the regular incorporation of the newly introduced matter, by an

arrangement more rational and more consistent with the modern

practice of instruction, by the expunction of some useless subjects,

and the substitution of others of more real utility.

Besides the emendations and additions enumerated in the pre-
ceding Preface, the worked examples under each Rule are now
exhibited in a more convenient form, considerably amplified, and
ilustrated by copious explanatory notes;—the theory and practice of
Circulating Decimals are comprehensively and clearly explained ;—
considerable improvements have been effected in that part which
treats of the Doctrine of Compound Interest and Annuities, the
Tables of which have been greatly extended; and, in order to correct
the errors that abound in the Tables of this description contained
in several scientific publications which have been collated, the
accuracy of these has been verified by actual calculation. Some
useful additions have also been made in the Mensuration and
Book-keeping.

Three years have now elapsed since the Improvep TuTor’s
AssisTaNT was first issued from the press. That it has been greatly
approved, has been manifested by the most unequivocal and satis-
factory proof,—the sale of several large impressions. Under such
auspicious symptoms of encouragement, therefore, the Editor feels
an increased confidence in the prospect of obtaining the sanction
of an enfightened publie.

Derby, February 1, 1830,



THE AUTHOR'S PREFACE.

Tue public will, no doubt, be surprised to find there is another
attempt wade to publish abook of ARITHMETIC, when there are
such numbers already extant on the same subject, and several of
them that have so lately made their appearance in the world; bet 1
flatter myself, that the following reasons which induced me to com-
pile it, the method, and the conciseness of the Rules, which are laid
down in so plain and familiar a manuer, will have some weight
towards its having a favourable reception,

Having some time ago drawn up a set of Rules and proper Ques-
tions, with their Answers annexed, for the use of my own school,
and divided them into several books, as well for more ease to my-
self, as the readier improvement of my scholars, I found them, by
“experience, of infinite use; for when a master takes upon him that
laborious (though unnecessary) method of writing out the Rules
and Questions in the children’s books, he must either be toiling and
slaving himself after the fatigue of the school is over, to get ready
the books for the next day, or else must lose that time which would
be much better spent in instructing and opening the minds of his
pupils. There was, however, stiil an inconvenience which prevent-
ed them from giving me the satisfaction I at first expected; i.e.
where there are several boys in a class, some one or other must wait
till the boy who first has the book finishes the writing of those rules
or questions he wants, which detains the others {fom making that
progress they otherwise might, had they a proper book of Rules and
Examples for each boy; to remedy which, I-was pronipted to com-
pile one, in order to have it printed, which might not only be of use
in my own school, but in other schools, where the instructers wish
their scholars to make a quick progress. It will also be of great use
to such persons as bave acquired some knowledge of numbers at
school, to make them the more perfect; likewise to such as have
completed themselves therein, it will prove, after an impartial peru-
sal, on account of its great variety and brevity, a most agreeable and
entertaining Exercise Book. 1 shall not presume to say any thing
more in favour of this work, but beg leave to refer the unprejudiced
reader to the remark of a certain Author,* concerning compositions
of this nature. His words are as follow:

“ And now, after all, it is possible that some who like best to tread
the old beaten path, and to toil at their business, when they may do
it with pleasure, may start an objection against the use of this well-
intended Assistant, because the course of Arithmetic is always the
same; and therefore say, that some boys, lazily inclined, when they
see another at work upon the same question, will be apt to make his
operation pass for their own.  But these Iittle forgeries are soon de-
tected by the diligence of the Tutor: therefore,as different questions
to different boys do not in the least promote their improvement, so
neither do the same questions impede it. Neither is it in the power
of any master (in the course of hix business), how full of spirits

 Dilworih,
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soever he may be, to frame new examples at pleasure in any Rule;
but the same question will frequently occur in the same Rule, not-
withstanding his greatest care and skiil to the contrary.

“ It inay also be farther objected, that to teach by a printed book
is an argument of ignorance and incapacity ; which is no less trifling
than the former. He, indeed (if such a one there be), who is afraid
his scholars will improve too fast, will, undoubtedly, decry this
method: but that master’s ignorance can never be brought in ques-
tion, who can begin and end it readily; and, most certainly, that
scholar’s non-improvement can be as little questioned, who makes
a much greater progress by this, tHan by the common method.”

To enter into a long detail of every Rule would tire the reader,
and swell the Preface to an unusnal length: I shall, therefore, only
give a general idea of the method of proceeding, and leave the rest
to speak for itself; which, [ hope, the reader will find to answer the
title, and the recommendation given it. As to the Rules, they fol-
lowin the same manner as the table of contents specifies,andinmuch
the same order as they are generally taught in schools. I have gone
through the four fundamental Rules in Integers first, before those of
several denominations; in order that they being well understood,
the latter will be performed with much more ease and despatch, ac-
cording to the rules shown, than by the customary method of dotting.
In Multiplicatiou I have shown both the beauty and use of that ex-
cellent Rule, in resolving most Questions that occur in merchandi-
sing; and have prefixed to Reduc.ion several Bills of Parcels, which
are applicable to real business. In working Interest by Decimals, I
nave added tables to the Rules, for the more ready calculating of
Annuities, &c. and have not only shown the use, but the method of
making them: likewise a Table calculated for finding the Interest
of Money for any numnber of days, at any rate per cent, by Multipli..
cation and Addition only; which may also be applied to the calcu-
lation of Incomes, Salaries, or Wages, for any number of days; and
1 may venture to say, I have gone through the whole with so much
plainness and perspicuity, that there is none better extant.

I have nothing farther to add, but a return of my sincere thanks
to ull those gentlemen, schoolmasters, and others, whose kind appro-
bation and encouragement have now established the use of this book
in almost every school of eminence throughout the kingdom: but 1
think my gratitude more especially due to those who have favoured
me with their remarks; though I must still beg of every candid and
jadicious reader, that if he stiould, by chance, find a transposition of
" aletter or a false figure, to excuse it; for, notwithstanding there has
been great care taken in correcting, yet errors of the press will in-
evitably creep in; and some may also have slipped my observation
in either of which cases, the admonition of a good-natured resder
will be very acceptable to his :

much obliged,
and most obedient humble servant,

F. WALKING MME,
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EXPLANATION OF
ARITHMETICAL SIGNS OR CHARACTERS.

is the sign of AppiTioN, and is called plus or more.

is called minus, or less, and denotes SUBTRACTION.
~into, and denotes MuLTIPLICATION.

— by, and denotes Division.

is the sicn of EquaLiTy.

: : are the signs of PropPorTION.

7 is the Radical Sign, or Sign of EvoLuTION.

w denotes the difference between two quantities, when it is
uncertain which is the grenter.

i x|+

PO

TLLUSTRATIONS.
6 -+ 329 signifies 6 plus 3 equal 9: thatis, 6 added to 3 equal 9.

7 —4=3 siynifies 7 minus 4 equal 3: that is, 4 taken from 7
leaves 3.

4 x3=12 is read 4 into 3 equal 12: that is, 4 multiplied by
3 equal 12

i2+4=3 is read 12 by 4 equal 3. But Division is more
conveuiently expressed in the form of a Fraction:
thus, ' = 3; twelve divided by four equal three.

As2:4::8:10; As 2 are lo 4, so are 8 (o 106.

4/ 16 = 4; the Square Root of 16 equal 4.

V61 = 4, the Cube Root of 64 equal 4.

A vinculum connects two or more terms which are to be
considered as forming one term or guantity. It is signified
by a line drawn over them, or by parentheses including them.

A point is often used instead of the cross to denote Mult:-
plication; and in Algebraical Theorems, &c. the multiplica-
tion of the quantities denoted by different letters is understood
by placing the letters together without any sign between
them. Thus, 2.547 denotes that 5 and 7 are to be added,
and the sum (12) to be multiplied by 2. Also, (ab+c).
(n—1) denotes that @ and b are to be multiplied, ¢ added to
the product, and the whole to be multiplied by one less than
the number or quantity represented by =.

The common sizes of Books are marked
Folio, ....... of which 2 leaves make a sheet, fo.
Quarto, +eee corenneenes . .. 4dto.
Octavo, .cev vonveennner 8 tiiiiiiiiiiieniieini. 8vo

Duodecimo, ........... 12 e 12mo0.
Octodecimo, ..vvvveveer I8 1 itiiiviiinnieesennnnnns léamo.



TAR

TUTOR’S ASSISTANT;

A COMPENDIUM OF PRACTICAL ARITHMETIC.

INTEGERS, OR WHOLE NUMBERS.

AriraMeTIc is the science of numbers; or the art of nume-
rical computation. A whole number is a unit, or a collection
of unifs.

Numbers are expressed by ten written characters called
firures, or digits: ¢iz. 1, 2,3, 4,5, 6, 7, 8 9, which are sig-
nificant fivures, all declaring their own values by the nanes;
wad the cipher, or nought [0], an insignificant figure, indica-
tug no valus when it stands alone.

NUMERATION AND NOTATION.

A fipure standing alone, or the first on the right of cthers,
denotes only its simple value, as so many wnits, or ones; the
«econd is so many fens; the third, so many kundreds, &c. in-
creasing continually towards the left in a fenfoid proportior.

Numeration is the art of reading numbers expressed in
figures; and Notation, the art of expressing numbers by figures.

! THE TABLE

% of Millions

§ of Millions
% of Thousands

enHund. of Thous. )
e Thousards

~3Tens of Thous.
oThousands .

oo Hundreds

wHundreds
wTens

oHundreds
<Tens

o Tens
e Millions

toBillions

~ Units

|
|

Millions’ period.  Units’ period.
This Table might be infinitely extended.
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Norr. To read any Newdher. Divide it into periwie of six figures
each, beginming at the right hand; and each period into semi-perinds
with a different mark, for the sake of distinction. 'The first on the
right hand is the Units’ perind, the second the Millions’ perind, &e.
Byginning at the left, observe that the three figures of every complete
semi-period must be reckoned as so many hundreds, tens, and wnils;
joining the word housands when you cowe to the middle of the period,
and the proper name of the period at the end of it.

2. To express any given Number in Figures. Begin at the left, and
write the figures which denote (as so many hundreds, tens, and units),
the nuwmber in that semi-period ; and proceed thus with each successive
semi-period, till the whole is completed; placing a separating comma
in the middle of cach period, or immediately after the thousands, anc
a semicolon between the perinds. kiut observe, that though every
semi-period but thie first on the left must have its complete number of
three fisures, that may be incomplete, and consist of only one or two
figures: also, where significant figures are not required in any part of
a pumber, no semi-period must be omitted, but the places must be
filled up with eiphers.

Examvie. Write in figures, seventy thousand four hundred billions,
two huwdred and ten thousand millions, and ninety-six,

Firsi, write 70 [seventy] with a comma, these being thousands; then
400 [four husdred] with a semicolon, denoting the end of the period;
* next, write 210 [two hundred and ten]; aud. because they are thousands,
;ut a comma after them, and then €U0 [three ciphers, there being no
wbre millions] followed by a semicolon, to denote the esmpletion of
the period; ayain, put UCO [three more cipbers, denoting the abseuce
of thousands] with a comma after them, and then 096 [ninety-six],
which will complete the number: thus, 70,400 ; 210,000 ; 600,096,

EXERCISES IN NUMERATION AND NOTATION.

Read, or writs $n words the following numbers.

y (1) 3 |(13) 721 (25) 500050005
(2) 30 [(14) 906 (26) 1010100
(3)' 33 | (18) 4294 (27) 11110101
() 300 | (16) 81294 (28) 499994919
(5) 843 | (17) 204294 | (29) 3584600987
(5) 330 | (i8) 3703 (30) 884610070840
¢7) 833 | (19) 703703 | (31) 5346100708400
(8) 127 | (20) 311311 (32) 3761359020016
() 172 [ (21) 113113 [(33) 5008000400000
(1) 217 | (22) 131131131 | (34) 601005000180070
(11) 271 | (23) 708807750 | (35) B70000000N0OTE048
CRI2) 712 | (24) 80707037 | .

# The figures in parentheses refer to the Fditor's K is
] in p X c¥ tu this
work:” Bee Adveitisesicnt on the first page. i ,
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Lypress in_figeres the following numbers.

(1) Nine; ninety; ninety-nine; nive hundred; nine hun-
dred and nine; nine hundred and ninety; nine hundred and
pinety-nine.

(2) One hundred and eicht: one hundred and eighty;
eight bundred and one; eight hundred and ten; one hun-
dred and sixteen; one hundred and sixty-one; six hundred
and eleven.

(3) One hundred and twenty-three; one hundred and
thirty - two; two hundred and thirteen; two hundred and
thirty-one; three huodred and twelve; three hundred and
twenty-one. '

(4) Two thousand five hiundred and seventy-two.

(5) Seventy-two thousand five hundred and seventy-two.

(6) Five bundred und seventy-two thousand five hundred
and seventy-twa.

() Ten thousand nine hundred and ten.

(&) Nine hundred and ten thousand nine hundred and ten,

(9) Oue liundred and uine thousand nine hundred and one,

(1¢) Oue hundred and vinety thousand and ninety-one.

(11) Nine hundred and ove thousand and nineteen.

(12) One hundred and fourteen millions, oue hundred and
forty-one thousand four bundred aud eleven.

(13) Four hundred and six millious, six hundred and four
thousand four liundred and sixty.

(14) Six hundired and forty millions, forty-six thousand
aud sixty-four.

(18) Seven millions, seventy thousand sever hundred.

(16) Seven hundred millions, seven thousand and seventy.

(17) Ten willions, one thousand one hundred.

. (18) One hundred and one millions, eleven thousand one
hundred and ten.

(19) Twelve billions, seventeen thousand and nine mil-
lions, and eighty-nine.

(20) Seven thousand five hundred and four triilions, sixty
thousand millions, eight hundred thousand.

Roman Numerals.

I ...1...0ne. VI ... 6...8ix. XI ...11...Eleven.
11 ...2...Twa. VIL ... 7...8even. | XI[ ...12...Twelve.
TiI...3...Three. | VIiI... 8...Eight.| X1IL ..13...Thirteen.
1V...4...Foer. | IX ... 9...Nine. [ XIV...14..,Fouiteen
vV ...5...Fivee | X ...10...Tcn. |XV ...15...Fifteen
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XVI...... 16... Sixteen. CC...... 200.. Two hundred.
XVI[..... 17.., Seventeen, CCC .... 300.. Three hundred,
XVIIl.... 18... Eighteen.  CCCC ... 400.. Four hundred.
XI1X...... 19... Nineteen. D ...... 500..Five hundred.
XX ...... 20... Twenty. DC...... 600.. Six hundred.
XXX..... 30... Thirty. DCC .... 700.. Sevenbundred.
XL ..... . 40... Forty. DCCC ... 800 .. Eight hundred.
Lo...... .. 50... Fifty. DCCCC.. 900 .. Nine hundred.
LX ... 60 ... Sixty. M........1000 .. Oue thonsand.
IXX ..... 70... Seventy.

LXXX.... 80... Eighty. MDCCCXXXV .... 1835 ....
BEC . 90... Ninety. One thousand eight hundred
C ... 100 . .. Onehundred. and thirty-five.

Nove. A less numerical letter standing before a greater, must he
taken from it, as I hefore Voor X, and X before L or C, &e.; thus IV,
Four; 1X. Nine; XL. Forty; XC. Nipety, &e. And a less numieri-
eal letter standivyg after a greater, is to be added to it; thus, VI. Six;
Al Eleven; LX. Sixty; CX. One hundred and ten.

All aperations in Arithmetic are comprised under four
elenisntory or fundamenial Rules: viz. Addition, Sublractivn,
- Ve e P ”,
Autiiplication, and Diciston.

ADDITION

Tearuaes to find the sum of several numbers.

RuLe. Place the numbers one under another, so that
units may stand under units, tens under tens, &c.; add the
auits, set down the units in their sum, and carry the lens as
so many ones 1o the next row; proceed thus to the last row,
under which set down'the whole amount.

Prour. Begin at the top and add the figures downwards: it
the sum is found the same as before, it is presumed to be right.

X (1) 27 (2) 1234 | (3) 75245 | (4) 271048

110 7088 37502 325476
473 3314 91474 107554
354 6732 32145 625608
271 2546 47258 754087

352 | ¢ 6709 21476 © 279736

+Say 2 and 1 are 3, and 4 are 7, and 3 are ten, and 5 are 15, set
down 5 and carry I; 1 and 5 are 6, and 7 ure 13, and 5 are 18, and 7
are 25, and 1 are 26, and 7 are 33, set down 3 and carry 3; 3 and 3
are 6, and 2 are 8, and 3 are 11, and 4 are 15, and 1 are 16, and £ are
18, set down 18: so the suin is 1835,

After practisivg.a frw examples, it will be better for the learner
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(5) 590046 (6) 370416 (7) 781943
73921 2890 56820
400080 60872 1693748
4987 998 300486
19874 47523 920437500
201486 9836 78632109
9883 26627 9408175

{8) What is the sum of 43, 401, 9747, 3464, 2263, 314,
9747

(9) Add 246034, 298765, 47321, 58653, 64218, 6376,
9821, and 640 together. ¢

(10) If Ahas £56. B £104. C £274. D £1390. E £7003.
F £1500. and G £998.; how much is the whole amount of
their money?

(11) How many days are in the twelve calendar months?

(12) Add 87929, 135594, 7964, 3621, 27123, 8345, 36921,
2374, 64223, 42334, 3560, and 152165 together.

(13) Add (218, 27305, 78586, 287, 7664, 100, 1423, 25258,
828, 3135, and 838.

(14) How many days are there in the first six months of
the year; how many 1n the last six; and how many in the
whole? ‘ :

(18) In the year 1832, how many days from the Epiphany
or Twelfth-day [Jan. 6th] to the last day of July?

(16) In the common year, how many days from each Quar-
ter-day to the next?—that is, from Lady-day to Midsummer-
day, frowm thence to Michaelmas-duy, from thence to Christ-
mas-day, and from Christinas-day to the ensuing Lady-day?
- {17) When will the lease of a farm expire, which was
granted in the year 1799, for ninety-nine years?

(18) A person deceased left his widow in possession of
£2500. His eldest son inherited property of the value of
£11340. To his two other sons he bequeathed a thousand
pounds each more than to his daughter; whose portion ex-
ceeded the property left to her mother by £500. A nephew
and a niece had legacies of £525. each; a public charity
£105. ; and his four servants the same sum to be divided-

to add the figures without naming them. Thus, in adding the first
cotumn of ‘the above example, say 2, 3, 7, 10, 15; set down 5 and
carry 1, &e. - )

'This method will tend both to quickness and precision.
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amongst them. What was the aggregate awmount of his
property ? .

(19) Tell the name and signification of the sign put between
the following numbers: and find what they are equal to, as
the sign requires?

1724 4 649 4 17 4 5400 - 12 4 999.

(20) Required the sum of forty-nine thousand and sixteen
four thousand eight huudred and forty; eight mulions, seven
hutdred, and seven thousand one hundred; nine hundred
aud uinety-vine; and eleven thousand one hundred aud ten,

(21) % hen will a person born in 1819, attain thie age 0 457

(22) ilenry came of age 13 years before the birth of his
cousin James. How old will Heary be when James is of age?

(23) Hower, the celebrated Greek poet, is supposed to have
flourishied Y07 years previous to the commencement of the
Christian era.  Admitting this to be fact, how many years
was it from Homer's time to the close of the 18th ceutury;
aud how long o A.D. 18277 °

SUBTRACTION

Teacues to take a less number from a greater, to find the
remainder or Difflerence.

The number to be subtracted is the Subtrahend, and the
other is called the Minuend. ’

Ruvre. Having placed the Subtrahend under the Minuend
(in the same order as in Addition), begin at the units, and
subtract each figure fioin that above it, setting down the
reinainder underneath.  Buot when the lovwer fizure is the
greater, borrow fen; which add 10 the upper, and then sub-
tract: set down the remaioder, and carry one to the next
figure of the subitrahend for the len that was borrowed.

Proor. Add the Difference to the Subtrahend, and their
sum will be the Minuend.

(1) From 2714754 (4) 271508300 | (7) 1000000060

Take 1542725 | 72841699 957634321
(2) 42087296 ! (5) 375021599 | (8) 2746931340,
34096137 278104609 1095681539

(3) 45270509 (6) 400087635 |(9) 666740825
32761684 9184267 109348172
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('0) From 123456789 subtract 98765432,

(11) From 31147680975 subtract 767380799,

(12) Subtract 641870035 from 1630054154,

(13) Required the difference between 240914 and 24061,

(14) How much does twenty-five thousand and four ex-
ceed sixteen thousand three hundred and vinety ?

(15) If eighty-four thousand and forty-eight be deducted
from half a million, what will remain?

(16) The annual income of Mr. Lemmington, senior, is
twelve thousand five hundred and sixty pounds. Mr. Lem-
mington, junior, 'has an income of seven thousand eight hun-
dred and eighteen pounds per annum. How much is the
son's income less than his father’s?

(17) George the Fourth, at his accession to the throne, in
1820, was in the 58th year of his age. In what year was he
horn, and how long had he reigned on the 29th of January,
1829, the anniversary of his accession ?

(i&) The sum of two numbers is 36570, and one of them
is twenty thousand and twelve: what is the other?

(19) Thomas has 115 marbles in two bags. In the green
bag there are 68: how many are there in the other?

(20) Two brothers, who were sailors in Admiral Lord
Nelson’s fleet, were born, the elder in 1767, and the younger
in 1776. What was the difference of their ages, ana Low old
was each when they fought in the battle of Trafalgar, in 18(&?

(21) Heory Jenkins died in 1670, at the age of (Y. Blow
Jong prior to his death was the discovery of the continent of
America by Columbus, in 1498°—Also, Low many yuas
have elapsed from his birth to 18277

Exavpree. From 32906347 subtract 8210468.

22006547 Minuend. Say 8 from 7 1 cannot; horrow 10, and 7

210468 Subtrahend, are 17, 8 tfrom 17, Y remaing set down 9 and
52096079 Differenc carry L.—1 and Gare 7, 7 from 4 | caunat;
:‘it_)l_)()_/_‘) Difference. borraw 10, and 4 are 14, 7 from 14, 7; cot
v2YU47 Proof down 7 and carry 1 —1 and 4 are 5, 5 from &,
nothing; set down [0] nought.-—0 frum 6, 6; set down 6.—1 from 0
1 cannot; but 1 from 10, 9; set down 9 and carry 1. Froceed in like
manner to the end.

When the pupil is initiated in the practice by working an example
or two, be may simplify the work by omitting to express some of the
particulars. Thus, in the preceding example, it will be sufficient
merely to say, 8 from 17, 9; set down 9 and carry 1: | snd 6 wie 7,
7 from 14, 7; set down 7 and carry I, &c.
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-

(22) Borrowed at various times, £644, £957, £90, £1375,
and £1293; and paid avain the different sums of £763,
£591, £1161, £1000, and £847.—What rewains unpaid?

(23) Explain the name and signification of the sign used;
and work the two lollowing examples.

10874 — 9999 |- 51170 — 50049

(24) John is 17 years younger than Thomas: how old
will Thomas be when John is of age; and how old will John
be when Thomas is 50 °?

MULTIPLICATION

TEACHES to repeat a given number as many times as there
are units in another given number.

The number to be multiplied is called the Multiplicand;
that by which we multiply is the Mulliplier; and the num-
Ler produced by multiplying is the Product.

RuLe. When the multiplier is not move than 12, multiply
the units’ figure of the multiplicand, set down the units of the
product, reserving the tens; multiply the next figure, to the
product of which carry the tens reserved : proceed thus till the -
whole is multiplied, and set down the last product in full. *

MULTIPLICATION TABLE.

1 2 3 4 6 6 7 8 9 10 11 12
21 4 6 8 10 12 14 16 18 20 22 24 l
31 6 9 12 15 18 21 24 27 40 33 36
4] 8 12 16 20 24 28 32 36 40 44 48 I
5110 15 20 25 30 35 40 45 60 65 60
612 18 24 30 36 42 48 54 60 66 72 ‘
7114 21 28 35 42 49 66 63 70 97 84
8116 24 32 40 48 466 64 72 80 83 96
918 27 36 45 54 63 72 81 90 99 1038
10120 30 40 50 60 70 8O 90 100 110 12
11122 33 44 65 66 77 88 99 110 121 132
121214 36 48 60 72 81 496 108 120 132 144

+# Exaxrre. Maltiply 713097 by 4.

713097 Say 4 times 7 are 28, set down 8 and carry 2; 4
4 times 9 are 36, and 2 are 38, set down 8 and carry 3;
2852388 4 times 0 [nought] and 3 are 3, set down 3; 4 times 3
are 12, set down 2 and carry 1; 4 times 1 are 4. and |

are 5, set down 5; 4 times 7 are 28, set down 28.
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(1) Multiply 25104736 by 2. | (7) Multiply 3725104 hy 8.
(2) Muliply 82471021by 3. | (8) Multiply 4215166 by 9.
(3) Multiply 7925437521 by 4.| (9) M ultiply 2701057 by 10.°
(4) Multiply 27104107 by 5. [(10) Multiply 31040171 by I1.
(6) Multiply 23104759 by 6. |(11) Multiply 73993063 by 12.
(6) Muluply 7092516 by 7.

(12) Multiply 730149326 by 3, 4,5, 6, 7, 8, 9, and 10.

(13) Multiply 123456789 by 4,6,6,7, 8, and 9

(14) Multiply 937654321 by 9, 10, 11, and 12.

When the multiplier is between 12 and 20, multiply by
the units’ figure in the multiplier, adding to each product the
last figure multiplied.4
(15) 5710592 x 13. | (18) 2057165 x 16.
(16) 5107262 x 14. | (19) 6251721 x 17.
(17) 7663210 x 15.
* When the multiplier consists of several figures, multiply
by each of them separately, observing to put the first figure
of every product under that figure you multiply by. Add
the several products together, and their sum will be the total
product. ¥

Proor. Make the formmer multiplicand the multiplier, and the
multiplier the multiplicand; and if the work is right, the products
of buth opérations will correspond. Otherwise. A presumptive or
probable proof (not a positive one) may be obtained thus: Add te-
gether the figures in each fuctor, casting out or rejecting the nines in

the sums as you proceed; set down the remainders on each side of a
cross, multiply them together, and set down the cxcess above the nines

(20) 9215324 x 18.
(21) 2571341 x 19.

* To multiply by 10, annex a cipher to the multiplicand, for the
product. To multiply by 100, annex two ciphers, &c.
EXAMPLES,
4+ Multiply 96048 by 15.
Say 5 times 8 are 40, set down O and carry 4; 5 times
96048 4 are 20, and 4 are 24, and 8 are 32, set down 2 and

15 carry 3; 5times O and 3 are 3, and 4 are 7, set down 7;
1440725 5 times 6 are 30, set down 0 and carry 3; 5 times 9 are
—_ 45 and 3 are 48, and 6 are 54, set down 4 and carry §;

5 and 9 are 14, sct down 14,
$ Multiply 76047 by 219.

76047
681423 Product by 9. 0
301188  do. by 40. 6X€
152094 do.  hy.200, 0

8435703 Total product,
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in their product at the top of the cross. Then cast out the nines from
the product, and place the cxcess below the cross. 1f these two corre-
spond, the work is probably right; if not, it is certainly wrong.

(22) 271041071 x 6147. (24) 170925164 x 7419.

(23) 62310047 x 1668. (25) 9500985742 x 61879,

(26) 1701495868567 x 4763756.

When ciphers are intermixed with the significant figures
in the multiplier, they may be omitted; but great care must
be taken to place the first figure of the next product under
the figure you multiply by.*

Ciphers on the richt of the multiplier or multiplicand (if
omitted in the work) must be placed in the total product.t+
(27) 571204 x 27009. (30) 1379500 x 3400.
(23) 7561240325 x 57002, 31) 7271000 x 52600,
(29) 662710934 x 590030. (32) 74837000 x 975000.'

A number produced from multiplying two numbers to-
gether, is called a compdsite number; and the two numbers
preducing it are called the faclors, or component parts. When
the multiplier is a compdsite number, you may multiply by ove
of the factors; and that product multiplied by the other will
give the total product.i

(33) 771039 x 35. (37) 7984956 x 144.
(34) 921563 x 32. (35) 8760472 % 949.§
(35) 715241 X 56. (39) 7039654 x 99999.

(36) 679998 x 132. .

(40) A boy can point 16009 pins in an hour. How many
can five bovs do in six days, supposing them to work 10
clear hours in a day.

EXAMPLES.
« NMultiply 31864 by 7008, 1 Blaltiply 63175 by 45,
J1864 NP
6351735
7008 Proaf. )
O 9=
254912 v YT Xh=o
2930 i 4% 6 5875
bl ' 9
M3302912 TN
+ Blultiply 63830 by 5200. -
G3850 § For an abridged methnd of
5200 Prouf. multipiving by & series of nines,
- 1 see the Key,
12770 A% 7 :
31925 1
813 020000
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(41) Hf a person walks upon an average 7 miles a day,
Liow wany wmiles will he travel in 42 years, reckoning 369
diys 10 a year?

(42) Multiply the sum of 365, 9081, and 22043, by the
difference between Y081 and 22048.

(43) Required the continued product of 112, 45, 17, and 99.

Nots. Multipiy all the numbers one into another.

DIVISION

TiacuEes to find how often one number is contained in an-
other: or to divide a number into any equal parts required.

‘The numter to be divided is called the Dividend; thatby
which we divide is the Divisor; aund the number obtained by
dividing is the Quotient; which shows how many times the
divisor is contained in the dividend. When it i1s not cen-
tained an exact number of times, there is a part of the divi-
dend left, which is called the Remainder.

RurLe. When the divisor is not more than 12, find how
often it is contained in the first figure (or two figures) of the
dividend; set down the quotient underneath, and carry the
overplus (if any) to the next in the dividend, as so many tens;
find hew often the divisor is contained therein, set it down,
and dontinue in the same manner to the end.

When the divisor exceeds 12, find the number of times it
is contained in a sufficient part of the dividend, which may
be called a dividual; place the quotient figure on the right, .
multiply the divisor by ‘it, subtract the preduct from the
dividual, and to the remainder bring down the next figure of
the dividend, which will form a new dividual: proceed with
this as before, and so on, till all the figures are brought down.

Paoor. Multiply the divisor and quotient together, add-
g the remainder (if any), and the product will be the same
as the dividend. ;

(1) Divide 725107 by 2.* | (2) Divide 7210472 by 3.

¥

. ExAS(Pm. Divide 7328105 by 4.
Divisor 4) 7328105 Dividend, Say the fours in 7, once and 3

X Ty i » aver; the fours in 33, 8 times 4
Quotient l832022 1 Rem. are 32 and 1 over; the fours in 12,

—_ 3 times; the fours in 8, twice; the

7328105 Proof. fours in 1, 0 and 1 over; the fours
in 10, twice 4 are 8, and 2 over; the fours in 25, six fowry wre 24, aud
i ower,
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(?) Divide 7210416 by 4. [(14) 7210473 <+ 87.%

(1) Divide 7203287 by 6. |(15) 42749467 - 347. -

(3) Divide 6231037 by 6. |(16) 733097143 .+ 5743.4

(6) Divide 253270! by 7. [(17) 1610478407 + 54716.

(7) Divide 2547325 by 8. |(18)49i3401891 - 510834,

(19) 51704567874 - 4765043,

(3) Divide 25047306 by 9. _
(20) 17453798046123741 - -

(9) Divide 70312645 by 10.

(10) Divide 12804763 by 11. 31479461.

(11) Divide 79043260 by 12. [(21) 25473221 - = 27100 ¢

(12) Divide 37000421 by 3, {(22) 725347216 - 572100,
5,7, and 9. (23) 752473729 - 373000.

(13) Divide 111111111 by 6, |(24) 6325104997 - 215000.

9, 11, and 12.

When the divisor is a compdsite number, you may divide
the dividend by one of the companent parts, and that quotient
by the ofher; which will give the quotient required. But the -
true remainder must be found by the following.

Rure. Multiply the second remainder by the first divisor:
to that product add the first remainder, which will give the

{rue one.
(25) 3210473 + 27.§
(26) 7210473 —+ 3.

(27) 6251043 - 42.
(28) 5761034 - 54.

* Evamrre. Divide 40855 by 29,

Dividend.’
Dirisor 29) 40855 (1408 Quotient.

2 _®

118 12672

116 2816
955 23 Remainder.
232 40855 Proof.

23

+ When the divisor is large, the quotient figures are most easily
found by trials of the first figure (or two) in the leading figures of the
dividend. :

% Ciphers at the right of the diviser may be cut off, and as many
figures from the right of the dividend; but these must be annexed .
to the re.mai:'x‘x‘ier at last,

§ Examrre. Divide 314659 by 21.

21 =7 X 3) 314659
7) 104886 —1
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A number may be divided by 10, 100, 1000, &c. by merely
cutting off one, two, three, &c. figures on the right: the other
tigures are the quotient, those cut off are the remainder.

Thus 76390 — 10 =7639; 238457 - 10 = 23845 and 7 rem.

Aund 4598653 — 1000 = 4598 and 653 rem.

(29) 65941089 - 10. (31) 18043329 - 10000.

(30) 7208465 — 100. (32) 74065672 — 1200

(33) What is the difference between the twelfth part of
107724, and the 23d part of 346610?

© (34) If a ship bound to Jamaica set sail from Liverpool
on the 25th of January, 1828, and arrived at that island on
the 8th of March, what was the velocity of her sailing per

~day and per hour; the distance being 4558 miles?

Nore. This is the direct distance. The circuitous counrse of the
ship would be considerably more.

(35) The period of Jupiter’s revolution in his orbit round
the sun, which is the year of that planet, is 4330 of our days.
How many of our years, reckoning 365 days to the year, are
equal to five years of Jupiter?

(36) I would plant 2072 elms in 14 rows, the trees in each
row 17 feet asunder: what length will the grove be?

(37) 1f a chest of oranges, 1292 in number, be distributed,
one moiety among 19 hoys, the other among 17 girls; how
many will fall to the share of each?

(88) 'The circumference of the earth’s orbit, or annual path
round the sun, is about 596440000 wiles. Supposing the
year to be exuactly 3655 days, or 8766 hours, how many miles
in an hour, and how many in a minute, are we carried by
this motiou?

(39) Required the sum, the difference, the product, and
the quotient, of 3679 and 283; and also the quotient of the
product divided by the sum.

(40) The sum of two numbers is 4290; the less pumber
is 143: what is their difference, product, and quotient; and
the quotient of the product divided by the difference?

(41) The product of a certain number multiplied by 694,
when 320 are added, is equal to 500000: what is that number?

(42) Allowing the earth to revolve on its axis in exactly
- 94 hours, and the circumference at the equator to be 24864
miles; at what rate per hour and per minute are the inhabi-
tants of that part carried round by the revolution? Also, at
whkat rate are the inhabitants of London carried rouad, the
circumference in that latitude being 13480 miles?
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ARITHMETICAL AND COMMERCIAL TABLES.

STERLING MONEY.

4 farthings (¢rs.) make 1-penny, d.
12 pence ...ovvvnvnennnnn.. L oshilling, s.
8 shillings ........c.oees 1 crown, cr.
20 shillings ....... veeeenn. 1 pound or sovereian, £.
1d. denotes a farthing, £d. & halfpenny, and }d. three far-
things.
Qrs. 4= 1 penny.
48 == 12 = | shilling.
240 = 60 = 5= 1 crown.
Y60 == 240 == 20 == ¢ == | pound.

OBSOLETE COINS.

A guinea (weight 5 drts. 9% grs.) value 2ls. A moidore, 27s. A
pistole, 17s. A mark, 13s. 4. An angel, 10s. A noble, Gs. 8d4. A
tester, 64. A groat, 4.

Notes. Gold is considered the standard metal; and there is no
alteration in the new coin, either in fineness or weight, from that of
former coinages; 21 sovereigns being equal in weight to 20 guineas,
1869 sovereigns weigh exacuy 40 Ibs. troy. A sovereign is therefore
a little more than 5 duts. 3% grs. (5 dwts. 3274 grs.); and a half sove-
Teign rather exceeds 2 dwts. 133 grs. (2 dwis. 13:637 grs.) ‘I'be new
silver coin is of the same fineness us that of former coinages; bug b,
of silver is now coined into 66s. instead of 62s. as it was formerly, so
that one shilling now weighs 3 dwts. 154 grs. and other silver pieces
in proportlon .

The mint value of gold is £3..17..104. per ounce, and of 31lver 58. 6d.

The standard for gold coin is 22 parts (communlv called carats) of
fine guld and 2 parts (or cerats) of copper, melted together. For sil-
ver coin, 11 vz. 2 dwts. of fine silver, alloyed with 18 dwts. of copper.

MONEY TABLE.

Farthings. | Farthings. | #Pence. Pence. Pence. b’hillings.~
grs. d.|grs. d.) d s d. s o d|d s. d.f s, L s

4arel | 32are 8 | Hbared| 2Waret B|160arel3 4| Sared O

6 ., 1334 .. 8§ 48.. 4/ 30.. 2 6{150..124 2| 90..4 {91
8 ..2136..9|60..8/40..3 4hisv..15 0l1006..5 O,
10 .. 25138 .. 9% 72.. 6! 80.. 4 20t90...15 101110.. 5 10

12 ..3 140 ..10 | 84.. 7: 60.. 5 U[200..16 &!120..6 O
14 .. 3% 42 ..105 96.. 8| 70.. 510 130.. 6 10

16 .. 4| 44 ..11 |108.. Y] 80.. 6 8| Shillings. 140..7 O
18 .. 45/ 46 .. 114120..10{ 90...7 6| 5. £ #£{120..7 10
20 .. 5 48 ,.1s.1132..111100., 8 0 arel 0°'160..8 @
22 .. Sl 120110, 9 20830 .01 20 l'/’O.. 8 10
24 .. 6| Pence. 136..13'120..10 0/ 40 .. 2 0180..9 0
26 .. 6% d. s | 168..14]130..10 10| 50 ., 2 10 150.. 9 10
28 .. 7 l’arel 'lwn)..l.') 140..1) 8. 60 .. 3 0 200..10 ¢
30 .. 75 24 .2 :L).z..lr; 150,12 Gi 70 .. 3 10 210..10 10
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Nore. When the units* figure is cut off from any number of shil
lings, half the remaining figures will be the pounds. Thus, 256s.=
£12. 16s. because half of 25=12; and the one over prefixed to the 6,
gives 16s.

WEIGHTS AND MEASURES.

TROY WEIGHT.
24 grains (gr.) make 1 pennyweight, dwt.
20 pennyweights .... 1 ounce......... oz.
12 ounces ............ 1 pound ....... ib.
Grains. 24=—= | pennyweight.
480= 20 = 1 ounce.
5760 == 240 = 12 = 1 pound.
Gold, silver, and gems, are weighed by this weight.

APOTHECARIES’ WEIGHT.

20 grains (gr.) make 1 scruple ....... Y
3 scruples.......... .. Idram ......... 3
8 drams ............ I ounce......... %

12 ounces ............ I pound......... ib.

Grains. 20 = 1 scruple.
. 60= 3= 1dram.
480 —= 24 = 8== 1 ounce.

5760 = 288 == 96 = 12 == | pound.
This is used only in the gixing of wedicines.
These are the same grain, ounce, and pound, as those in Troy Weight.

AVOIRDUPOIS WEIGHT.

16 drams (dr.) make ......... eeenenes 1 ounce ...... oz.
16 ounces ....... Cerrerer e 1 pound...... lb.
14 pounds ........... Ceevrerereeraenas . 1 stone ..... . 8t
28 pounds, or 2 stones .............. . 1 quarter ... gr.
4 quarters, or 8 stones, or 112 Ib.. 1 hundred ... cwt.
20 handreds ......... cresans creeneneane J IRTT: SUORRRR A
Drams. 16 = 1 ounce. : ‘

256 = 16= 1 pound. .

3584 = 224 —= 14 = | stone.

718= 4448 = 28:== 2= 1 gqnarter.

2672 =— 1792 —= 112 = 8= 4= 1 cwt.
573440 = 35840 —= 2240 = 160 =860 =20 —= 1 tomn.

By this weight nearly all the common necessaries of life are weigh-
ed. A truss of hay==561b. and onc of straw =36 1b. A load is 36
trusses. A peek loaf weighs 1715. 6 0z. 1 dr.  Ln the metropolis, 8 1.
are a stone of meat. A fother of lead is 194 ewt. In some districts,
goods of various descriptions (as cheese, coal, &e.) are sold by the
long ert or 120 1,

B
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WOOL.

When wool is purchased from the grower, the legal stone
.of 14 5. and he tod of 28 Ib. are used. But in the dealings
Letween woolstaplers and manufacturers,
15 pounds are .......... ] stone.
2 stones, or 30 Ib. .... 1 tod.
S tods, or 240 {b. ..... 1 pack or sack.

COMPARISON OF WEIGHTS,

A grain is the elementary or standard weight.
1 ounce avoirdupois is ...... 437} graios,
1 ounce troy eeeees crveeseenne 480
1 pound troy .....eovveeneenn.. 9760
1 pourd avoirdupois ......... 7000
175 pounds troy = 144 pounds avoirdupois.
176 ounces troy = 192 ounces avoirdupois.
%We 1nay, thercfore, reduce Ibs. Troy into Avoirdupois; by malti-
plying them by 144, and dividing by 175, &e.
LINEAL, OR LONG MEASURE.

12 inches (in.) make .......... 1foot...ccovivvvrinnnnn S2.
3 feet, or 36 inches...ccvoeenes T yard i, i
2 vyards, or 6 feet ............. 1 fathom ............. fa.
51 vards, or 16% feet ......... I pole, rod, or perch, p.
4 poles, or 22 yards C........ 1 land-chain¥ ....... cA.

40 poles, or 10 ch. or 220 yds. 1 furlong ............ fur
8 furlongs, or 1760 yards ... 1 mile ................ .
S miles.veiiiiiiinininiiinnn.. bleage. v b

Barley-corps.

I= 1 inch
36 = 12= 1 foot.
108 = 36 = 3 = 1 yard.
9d = 198 = 16i= 5= 1 pole.

WTE0 = 7920 = 660 == 220 = 40 == 1 furlong.
1YUUS0 = 63860 == 5280 == 1760 == 320 == 8 = | niile.

Nore. itis'commenly sappused that the English inch was origi-
rally taken from three grains of barley, selected from the middle uof
the ear, and well dried.

A twelfth part of an inch is called a tire. , .

4 inches are a hand, used in measuring the height of horges., = 5 feet

& puce. A cubit = 14 feet nearly, A o

This measure detertnines the length of lines. A line has the dimen-

givn of length only, withont breadth or thickness, :

Tl ¢hain cousisiaof 160 fuks, each juk bring =792 inchus
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CLOTH MEASURE.

21 inches (in.) make ...... 1 nail,......... =

4 nails, or 9 inches ....... 1 quarter, ... gr.

4 quarters ......ceceeenennn. 1 yard, ...l yd.

5 quarters .................. 1 English ell, K. a.

A Flemish ell is 3 qrs. A French ell 6 qrs.
Used for all drapery goods.

SUPERFICIAL, OR SQUARE MEASURE.

144 square inches (sq. in.) make.. 1 square foot,. sq. f2.
9 square feet .........cc..ccoe.... 1 square yard, sq. yd.
30% sq. yards, or 272% sq. feet... 1 sq.rod, pole, or perch.
Also, in the measure of land,
40 perches make ............... 1rood, ....... r.
4 roods, or 4840 yards ...... 1 acre, ....... a.
10,000 square links ................ 1 square chain, sq. c.
10 sq.chains, or 100,000 links 1 acre, ........ a.

640 acres ...... sessseeisseenane. 1 square mile, sq. m.
“aches. 144 —= 1 foot.
1296 = 9 = 1yard.

39204 = 272f= 30f{= 1 pole.
1568160 == 10890 = 1210 = 40 = 1 rood.
6272640 == 43560 = 4840 =— 160 =— 4 = 1 acre.
Rocfing, flooring, &c. are commonly charged by the Square, con-
taining 100 square feet. :
By this measure is expressed the area of any superficies, or sarfige.
A superficies has measurable length and breadth.

CUBIC, OR SOLID MEASURE.

1728 cubic inches (iz.) make......... 1 cubic foot.
27 cubic feet ...... . 1 cubic yard.*
40 feet of round timber, or 1t load
60 feet of hewn timber  ( "°°° ) on, or load.

42 feet vovenieiiiiviienninnn, ceereiee 1 ton of shipping.
A cord of wood is 4 feet broad, 4 feet deep, and 8 feet long, being

128 cubic feet. '

. A sack of wood is 3 feet broad, 3 feet dee, and 12 fect long, being

108 ¢nbic feet.

This determines the solid contents of bodies. A solid has three
dimensjons, léngth, breadth, and thicknéss,

* A solid yard of earth is called a load,
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IMPERIAL MEASURE.

This is the staundard now established by Act of Parliament,
as a general measure of capacily for liguid and dry art cies,

2 pints (pf.) make .....oooennns I gquart, ...... ql.
4 qUATLS coevrnenenenens veeveneeeens bogallon. o gal.

The imperial or standard galloninust contain 10 ivs. Avoir-
dupois weicht of pure water, at the temperature of 62° of
Fahreoheit's thermometer. This quantity measures 2774%
cubic inclies; being about one-fifth yreater than the old wine
measure, one (hirty-second greater than the old dry essue,
and one-sixtieth less than the old ale measure.

In DRY MEASURE,
2 sallons (gal.) make...... 1 peck,...... pi.
4 pecks ..ovivennnn. P . I bushel, ... 6.
8 bushels........ccocveeniaens 1 quarter,... gr.

Corn to be stricken off the measure with a round stick or roller.

Obsolete. A coom = 4 bushels; a chaldron == 4 quarters; a wey =
5 quarters; a last—=2 weys.
Solid inches. 277: = 1 gallon.

Sitl= 2= 1 peck.
My —= 8= 4 = | bushel.
1774i =64 =32=8=1 quarter.
OF COALS,
3 bushels make ........... 1 sack.
12 sacks, or 36 bushels ... 1 chaldron.
21 chaldrons ..oveuuun..... 1 score.

Al the measures used for heaped goods are to be of eylin-
drical form; the diameter being at least double the d(:-p(h.
The height of the raised cone to be equal to three-fourths of
the depth of the measure.

‘The old dry gallon contained 268% cubic inches.

Note. The bushel, for measuring heaped goods, must be 178
inches in diameter, and 8 904 inches deep; or if made 18 inches n
diameter, the depth will be 8717 inches. The cone to be raised 66
inches in height.

In WiNE axD SPIRIT MEASURE, the old gallon contained 231
cubic inches.

63 gallons were ............... a hogshead, Akd.
2 hogsheads, or 126 gallons, a pipe or butt.
4 hogsheads, or 252 gallons, a ton.

* More accurately, 277°274 cubic inches,
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Some other denominations have been long abselete; as, an anker
(10 callons); a runlet (13 gallons); a tierce (42 galluns); 2 pancheon
(84 gallons).  Bat easks of most descriptions are generally charged
aceording (o the number of gallons contained.

Solid inches. 3154 = 1 pint.
694% = 2= 1 quart.
2774 = 8 = 4 = 1gallon
174663 = 504 = 252 = 63 = | hogshead
b= 2 =1 pipe.

31933% = 1008 == 5604 = i: 2
GY867 =216 = 4==2=1tun,
In ALE, BEER, OF PORTER MEASURE, the old gallon con-
tained 282 cubic inches; and measures of the followiny
denominations have been in use:

A firkin, containing ...... veo 9 gallops.
A kilderkin ............... veeo 18 gallons.
A barrel..... cerresenes veeserses 36 gallons.
A hogshead ...... ceverineaane 54 gallons.
A butt .............. vevereeens. 108 gallons.

Cubicinches. 343%= 1 pint.
69:%= 2= 1 quart.

2774 = 8= 4= 1gallon.
24951 = 72= 36= 9= 1 firkin,
49904 =144 = 72 = 18 = 2 =1 kilderkin.

9981 =—988— 144 = 36= 4=2==1 barrel.
14971F — 432 =216 = 54 = =3 =1§=1 hogshead.
29943 —= 864 =432 =108 =12=6=3 =2 =1 butt.

¥ RULES FOR CHANGING OLD MEASURES TO IMPERIAL.

Are. Multiply by 60, and divide by 59, or add g part. (True,
within 15345 part of the whole.)

Or, multiply by 179, and divide by 176. (True, within 155dp00 Part.)

Dry. Multiply by 32, and divide by 33, or deduct yy part.
(Error, less than 44+ part.

Wine. Multiply by 5, and divide by 6, or deduct } part. (Error,
less than % part.)

Or, multiply by 624, and divide by 749. (Error, less than g553vus
part.)

* RULES FOR CHANGING IMPERIAL TO OLD MEASURES.

ALe. Multiply by 59, and divide by 60, or deduct } part.

Or, multiply by 176, and divide by 179,

Dry. Multiply by 33, and divide by 32, or add 4'; part.—That is,
add one peck in every quarter, vne quart in every bushel, or half a
pint in every peck.

WiNeE. Multiply by 6, and divide by 5, or add § part,

Otherwise, multiply by 749, and divide by 624.

» Examples applying to these Rulvs will be found in the Miscella-
neous Questions in the lutter part of the buok.



30 TIME. [THE TUTOR'S

TIME.

60 seconds (sec.) make .....cooovenennn.. | minute, ... mea.
60 MDINULES vvvveernrreannsnererarenssesennss 1 hOur, ...... fir.

24 DOUTS wevveriveenanninnn. virereneienenes Dday,® Ll d
7 days ... ceenenne ceereneen veereeeeenees 1 week, ...... wh.

52 weeks, 1 day, 6 bours, or L ]
365 days, 6 hours........ L Julian year, yr.
365 days, b hours, 48 min. 51£ seconds .. The Solar year.
100 years .oioviverivieieniiiecienennnee. 1 century.
Seconds. 60 = 1 minute.

3600 = 60 = 1 hour.

86100 = 1440 = 24 =1 day.
604800 == 10U80 = 165 = 7 = | week,
31557600 = 525960 = 8766 =365 d. 6 h. =52 . 1 4. 6 h.==1 Julian year.
31656931 ==523948 =8765=3654d. S k. 43 m. 51} = 1 Solar year.

The year is divided into 12 Calendar months; January, February,
March, Aypril, May, June, July, August, September, Octuber, Novem-
ber, December.

'The days are thirty in September, | And in each other thirty-one:
In April, June, and in November; | But every leap-year we assign
‘Twenty-eight in February alone, | T'o February twenty-nine.

The leap-years ave those which can be exactly divided by
4; as, 1824, 1828, &c. Hence it appears that the year is
accounted 365 days, for three years together; and 366 days in
tua fourth: the average being 365% days. (The Julian yeur.)

Four weeks are frequently called a month; but in this
sense it is better to avoid the term.

Note. Inall questions in this book, where the proposed or required

time copsists of years, months, weeks, &c. allow 4 weeks to a month,
and 13 months to a year,

GEOMETRY.
60 secands ("),make...... 1 minute, ’
60 minutes ................ 1 degree,®
360 degrees ........c.coen... 1 ocircle,
Many highly important calculations in the mathematical
sciences are founded on this division of the circle.
In Astronomy, the great circle of the ecliptic (or of the
zodiac) is divided into 12 signs, each 30°.

+ A day is the time in which the earth revolves ance upon its axis:
by law aud custom it is reckoned from midoight to midnight; but
the astronomical dav begins at noon. b >

+ The Solur, or true year, is that portion of time in which the earth
makes one eutire revoivtion round the sug,
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In Geography, a decree of latitude, o of longitude on the
grapiy, .
equator, mieasures nearly G5 British miles.  Dut a minute

of a degree is called a geographical mile. :

ARTICLES SOLD BY TALE.

12 articles of any kind, are 1 dozen. 24 sheets of paper 1 guire.
12dozen v.ooveeniaannn b ogross, UUquiTes ..., orenn.
12gross ........ cevann . ) areat gross. {2 rewsus ..., I buudie.
20 articles ....aiinio... 1 score.

DEFINITIONS.

1. A numser is called dbstract, when it is cousidered simply,
or withoat reference to any sabject; as seven, a thousand, &e.

2. When a number is dpphed to denote so many of a par-
ticuluar subject, it is a concréle number; as seven pounds, a
thousand yards, &c.

8. A denominationis a name of any particular distinctive part
of money, weight, or measure; as penny, pound, vard, &c.

4. The association of a concrete number with its subject,
forma a quantily.

6. A simple quantity has only one denomination; as seven
pouris.

6. A compound quantity consists of more denomznahon« than
one; as seven pounds five shillings.

REDUCTION

1s the method of changing quantities of one denominaticn
ineo another denomiunation, retaining the same vaiue.

Rurt. Consider how many of the iess wame make one of
the grealer; and mulliply by that number to reduce the
greater name 1o the less, or divide by it to reduce the less name
Lo the yrealer.

£ s d L XAMPLES.

8 8 6%

20 Reduce £8..8..64 into farthings,
168 s.

The £8 being multiplied by 20, and the 8a.

12 added, make 168s.; thece heing mumpled by 12,
022 d. and the 6d. added, make 2022d.;"which being
4 multiplied by 4 and the 2 Iauhm'rs added, make

£090 qra. Ans. in the whole 8080 farthings.
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(1) In £12 how many shillings, pence, and farthings?
Ans. 240s. 2880d. 11520 grs.
(2) Tn 311520 farthings, how many pounds? Anrs. £324..10.
(3) Change 21 guineas into farthings. Ans. 21168 grs.
(4) In £17.5..3%, how many farthings? nrs. 16573 ¢rs.
(5) In £25..14..1, how many pence? . Ans. 6169d.
(6) Reduce 17940 pence to crowns. Ans. 299 crowns.
(7) In 15 crowns, how many shillings and sixpences ?
Ans. 75s. 160 sixpences.
(8) Change 67 halt-crowns into threepences, pence, and
farthings. Ans. 810 threepences, 1710d. 6840 farthings.
(9) How many half-crowns, and how many sixpences, are
equivalent to £25..17..67 Ans. 207 half-cr. 1035 sizpences.
(10) Convert £17..11..9 into threepences. Ans. 1407 threep.
(11) Change £10..13..10% into halfpence.  Ans. 5133.
(12) In 52 crowns, as many half-crowns, shillings, and
pence, how many farthings? . Ans. 21424 far,
(13) Convert 17380 farthings into pounds. Ans. £18.2..1.
(14) In 21424 farthings, how many crowns, half-crowns,
shillings, and pence, of each an equal number? Ans. 52.
{(15) Reduce 60 guineas to shillings, crowns, and pounds.
Ans. 1260s. 252 crowns, £63.
(16) Reduce 76 moidores ¢ into pounds. Ans. £102..12.
(17) How many shillings, half-crowns, and crowns, an
equal number of each, are there in £556?
Ans. 1308 of each, and 2s. over.
(18) In 1308 crowns, as many half-crowns, and as many
shillings, how many pounds? Ans. £555..18.
(19) Seven men brought £15..10 each into the mint, to
be exchanged for guineas: how many would they have?
Ans. 103 guineas and 7s. over.
(20) Tn 525 American dollars, at 4s. 6d. each, how many
pounds sterling ? Ans. £118.2..6.

Cénverse to the preceding EXAMPLE.
In 8090 farthings, how many pounds?

4) 8090 grs. Dividing the fartbings by 4, we obtain 20224.
12)2“—022% d. and 2 over,-which are farthings, because the re-
ik’ mainder is a part of the dividend. Divide 2022
210) 16(8s. 63d. by 12, and we obtain 168s. end 6d. over: these
Ans. £8.8.6%. shillings divided by 20, give £8..8s. so that the
—— answer is £8 8.6},
+ 27 shillings. The moidore is current in Portugal, but not in
England. '
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WEIGHTS AND MEASURES.

TROY WEIGHT.
(21) Tn 27 ounces of gold, how many grains? Ans. 12960.
(22) Reduce 31b. 10 0z. 7dwis. 6 gr. to grains ? Ans. 22253.
(23) In 8 ingots of silver, each ingot weighing 7 /b, 4 oz.

17 dwis. 15 gr. how many grains? Ans. 341304 g¢r.
(24) How many inuots weighing 71b. 4 0z. 17 dwts. 15 ¢r.
each are there in 341304 grains ? Ans. 8 ingots.

APOTHECARIES’ WEIGHT.
(25) In2715.7%.25.19. 2¢r. how many grains?
Ans. 1569022 grains.
(26) In a compound of 9 3. 4 3. 1. how many pills of
O grains each? Ans, 916 pills.
AVOIRDUPOIS WEIGHT.
(+7) In 14769 ounces, how many cwt.? :
Ans. 8 cwt. 0¢gr. 271b. 1 oz
(2%) In 34tons. 17 cwt. 1 gr. 1916, bow many pounds?
Ans. 18111 1.
(29) o 9cut. 2 grs. 141b. of indigo, how many half stones,
atd how many pounds? cns. 154 half stones, 1078 Ih,
(30) How many stones and pounds are there in 27 Logs-
Licads of tobacco, each weighing. neat 83 cuwt.?
Ans. 1890 stones, 26460 /5.
{3!) Bought 32 bags of hops, each bag 2 cwt. 1 gr. 1475,
atd another of 150 {b. how many cwt. are there in the whole?
Aus. 77 cwt. 1gr. 10 1b.
(32) In 27 cuet. of raisins, how many parcels of 18 b, each?
CLOTH MLEASURE. <us. 16
(33) In 27 yards, how many nails? Ans. 432.
(34) In 75 English ells, how many yards? Ans. 93yds. 3 gre.
(35) In 24 pieces, each containing 32 Flemish ells, how

many English ells? Ans. 460 Linglish ells, 4 gre.
(836) In 17 pieces of cloth, each 27 Flemish ells, how
many yards? Ans. 344 yards, 1 gr.

(37) In 911% yards, how many English ells?  ns. 729
(38) In 12 bales of cloth, each containing 24 pieces, of
15 English ells, how many yards? Ans. 5625,
LONG MLABURE.
~ (39) fn §7% miles, how many furlougs and poles?.
Ans.: 460 furlongs, 18100 poles.
B2
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(40) In 7 miles, how many feet and inches?
, Ans. 36960 feet, 443520 inches,
(41) In 72 leagues, how many yards? Ans. 380160 yards.
(42) If the distance from London to Bawtry be accounted
150 miles, what is the number of leagues, and also the num-
ber of yards, feet, and inclies? .
Ans. 50 leagues, 264000 yards, 792000 feet, 9504000 inches.
(43) How often will the wheel of a coach, that is 17 feet in
circumference, turn 1in 100 miles? .4us. 3105344 times round.
(44) How many barleycorns will reach round the globe,
the circumference being 360 degrevs, supposing that each
degree were 69 miles and a half? Ans. 475655801600,
See table of (Geometry, page 30.
LAND MEASCRE.
(43) To 27 a. 37. 19 p. how muny perches? Jns. 4459.
(46) A person having a piece of ground, containing 37
acres, 1 perch, intends to dispose of 15 acres. How many
perches will he have left? Ans. 3521 perches.
(47) There are 4 fields to be divided into shares of 75
perches each; the first field contains 5 acres; the second
4 acres, two perches; the third 7 acres, 3 roods; and the fourth
2 acres, 1 1ood.  How many shares will there be?
Ans. 40 shares, 42 perches rem.
(48) In a field of 9 acres and «a half, how many gardens
may be made, each containing 500 square virds?
“ins. 91, ard 430 yards rem.
IMPERIAL MEASURE.
(49) In 10080 pints of port wine, how maay tuns?
Ans. 5 tuns.
(50) In 35 pipes of Madeira, how many gallons and pints?
' Ans. 4410 gals. 35280 pints.
(31) A gentleman ordered his butler to bottle off 2 of a
pipe of French wine into guarts, and the rest into pints.
How wany dozen of each had he? .4ns. 28 dozen of each.
(52) In 46 barrels of beer, how many pints? /ns. 13248. -
(93) In 10 barrels of ale, how many zallons and quarts?
Ans. 360 gals. 1440 gis.
(34) In 12480, pints of porter, how many kilderkins?
, Anas. 26 kil 1 fir. 3 gals.
(33) In 10% barrels of ale, how many hogsheads? s 72.
(3} Ta P20 quarters of corn, how many bushels, pecks, vii-
lous, and quarts?  Aas. 960 bu. 3840 phs. 7o gal. 30k

Al ’1’ 3.
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(57) How many bushels are there in 970 pints?
Ans. 15 bu. 1 gal. 2 pts.
(58) In 1 scove, 16 chaldrons of coals, how many sacks
and boshels? Ans. 444 sacks, 1332 bushels.

TIME.

(59) In 72015 hours, how many weeks?
Ans. 428 weeks, 4 days, 15 hovre,
(60) How many days were there from the birth of Christ,
to Christmas, 1794, estimating 365% davs to the vear?
Ans. 6332581 day~.
{61) Stowe writes, that London was built 1108 years
before our Saviour’s birth. Find the number of hours to
Christmas, 1794, Ans. 25435932 Lours.
(62) From July 18th, 1799, to April 18th, 1526, Low
many days? Ans. 97701 days, reckoning 3651 days to « yoar.
{63) lu a lunar month, containing 29 days, 12 hours, 44
minutes, 2 seconds, and eight-tenths, how many tenth poris
vl seconds? Ans. 2331420,
(64) How many seconds are there in I8 centuries, estima-
ting the solar year at 365 days, 5 hours, 43 minutes, 51}
sceonds? Ans. 56802476700 seconds.

COMPOUND ADDITION

Tiacnes to find the sum of Compound Quantities.

Ruie. Add the numbers of the least denomination; divide
the sum by as many as make one of the next greater; set
down the remainder (if any), and carry the quotient to theze
of the pext greater: proceed thus to the greatest denomina-
tion, which add as in Simple Addition.

Proor. As in Simple Addition.

EXAMPLE. Say 1,2, 5, 7 farthings are 1 peuny 3 for-
£ e d things; set down £ and carry 1d.— 1, 10, I,
15. 7. 4% 16, 20, 30, 40d. are 3s.4d.; set down 4d. and
7 18104 curry 3s.—3,12,20,27,37,47, 57x. are £2..17s.;
11..19.. 5 set down 17s. and carry £2.  The rest as in
6..10..11% Simple Addition,

4. 0. 91 In Addition of Money, the reduction of ore
—_ denomination to the neat greater is generally
45..17.. 4% done without the trouble of dividing, by the

knowledge previously acquired of the Money
"Tables,
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MONEY.
(1) (4) (7) (10)
£ 5 d £ s d £ 5. d | £ s d
213 6} 75 3 0 | 21 14 7} | 26117 1}
7 9 4i 64 17 1 7516 0 {37913 6
515 4% o1 15 113 | 79 2 4} | 257 16 73
917 6} 3516 13 | 5716 51 |184 13 5
716 3 2919 114 | 26 13 84 | 7256 2 3}
514 73 9117 31| 61 2 7 339 6 5
(2) (%) (®) (11)
£ 5. d, £ S. d- £ 8. d. S. d.
9770 257 1 &+ | 73 2 13 | 31 1 1}
34 14 101 T34 03 74| 2612 7 75 13 1
5719 2L |59 5 3 | 9613 5L | 3919 7
ol 16 0 (13914 73 | 7617 3L | 9717 3]
7318 73 |207 5 4 | 9714 1L [ 3613 5
97 13 5 793 16 74 | 54 11 7L | 24 16 3%
(3) (6) (9 12
£ s d £ s d £ s.) d. £(\) d.
3517 0 525 2 44 | 127 4 T4 | 2713 5}
59 14 104 179 3 5 |5625 310 16 12 104
97 13 10} 250 4 7L {271 0 0O 913 0}
37 16 &% 975 3 83 1624 9 1 15 2 10}
97 15 7 254 5 7 | 379 4.0 | 3719 0
59 16 01 !379 4 5% | 215 5 11y | 5619 i
WEIGHTS AND MEASURES.
TROY WEIGHT. d APOTHECARIES WEIGHT,
‘(ll?;) s (l;l) " (15) (16)
oz. dwt. gr.| Ib. oz. dwt. gr. y 2003 50 r.
511 1|5 2 15 22 171607'? ‘gz:’l'?)yl-.-
7192013117 14 95 2 2| 1 7 1 14
315143 71519 [ 2711 1 2|10 2 0 14
7192219 113 21 956 1157115
918153 9 723 3710 56 2| 9 5 213
S 13126 21617 |49 0 7 0| 1 4 1 18

|
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COMPOUND ADDITION,.

AVOIRDUPOIS WEIGHT.

(17) b oz dr. | (18) cwt. grs. 1b. | (19) t.cuwl. grs. Ib.
152 15 15 25 1 17 717 2 12

272 14 10 72 3 26 8 5 3 14

303 15 It o4 1 16 2 4 1 17

256 10 4 24 1 16 318 2 1Y

173 6 2 17 0 19 7 9 3 20

635 13 13 85 2 16 8 6 1 24

LONG MEASURE.
(20) yds. fr. in.' |(21)lea. m. fur.po.| (22) m. fur. yds.

22 1 9 72 2 119 39 6 36

171 0 3 29 1 7 22 14 7 214
52 2 6 35 2 § 3l 3 4160
397 010 79 0 6 12 45 3 202
154 2 7 ol 1 6 17 17 119
137 1 4 2 0 5 21 32 4 176

CLOTH MEASURE. : LAND MEASURL.

(23) (24) (25) (20)
yds. grs.n. | E.e. grs. n. a r. p a..  r.op
135 3 3 272 2 1 726 1 31 1252 1 14

0 2 2 162 1 2 219 2 17 327 0 19
4> 3 O 79 0 1 14556 3 14 21 215
176 1 3 156 2 0 879 1 2] 1219 1 1=
26 0 1 79 3 1 438 2 14 123 2 8
2799 2 1 154 2 1 757 0 0 256 00y
IMPERTAL MEASURE.
WINE. ALE AND BLEP.

2 (28) @) (30
hhd. gal.qts.| t. khd.gal. qls.| bar. fir. gal. | hhd. gal gls.
31 67 1|14 3 27 2| 26 2 7 76 51 2
97 18 2119 2 66 3} 17 3 & 57 3 3
%6 13 117 0 39 2| 96 2 6 97 27 3
55 46 27 2 16 1) 75 1 8 22 17 2
87 38 3/54 1 19 2| 96 3 7 3219 3

H5 17 1|97 3 54 3] 75 0 6 55 38 3
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DRY. TIME,
(31) (42) 1 (33) (34)
grs. b. p. b, p.ogal qls. o, d h| w.d ho om s
S00 2 1 16 21 2 171 311167 2 15 42 41
167 0 1 [ 20 0 1 3 /5102 91953 21 27 51
369 7 01 7 3 0 6 196 021176 016 37 28
5 3 2005 11 2 45 3210183221 4227
4 6 3 32 0 1 79 1150198 2 18 47 38

(35) A, B, C, and D, vere partoers in the purchase of a
quantity of goods: A laid out £7, half-a-guinea, and a crown;
B,49s. C, 64s. 6d. D, 8%d. What was the purchase?

- Ans. £13..6..3.

(36) A man lent his friend, at different times, these several
sums, viz £63—£25..15-£32.7—£15.14..10, and four
score and nineteen pounds, half-a-guinea, and a shilling.
How much was the whole joan? Ans. £236..8..4.

(37) Bought goods, for wlhich T paid £54..17; for packing,
13s. 84.; carriage, £1..5 .4; and expenses over making the .
bargain, 14s5.3d. What was the whole cost?

Ans. £57..10.3.

(38) A wobleman, previous fo guitting town, wished to dis-
charge lis tradesmen’s bills. » Gu inquiry be found that he
owed 82 ruineas for rent;—to his wine-mmerchant, £72..5;—
to his confectioner, £12..13 4;—1o his draper, £47..13. 2 ;—
to his taitor, £ 110..15..6 :—10 his coachn:aker, £ 157.8;—to
his tallow-chandler, £ .17 .9 ;—to his corn-factor, £170..6..8;
—to bis brewer, £52.47..0;—t0 his butcher, £ 122..11..5;—
to his baker, £37.9..5;—and to his servants for wages,
483.18.  What monrey must he draw from his banker, in-
cluding £ 100 that be wished to tuke with him ?

: Ans. £1032..17..3.

(38) A father was 24 vears of age (allowing 13 months to
a year, and 28 days to a month) at the birth of his first
child; between the eldest and next born was 1 year, 1
months, and 14 days; between the second and third were
2 years,. | month, and 15 deys; between the third and fourth,
2 years, 10 mouths, and 25 days. When the fourth was 27
years, Y months, and 12 days old, what age was the father?

: Ans. 88 years, 7 months, 10 days.

(40) A clerk, having been oot collecting debts, presented

an account that A paid him £7.5.2;—B, £15..18.61;,—
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¢, £150.13.21;—D, £17.6.8;—E, § guinces, 2 crown
pieces, 4 half-crowns and 4s. 2d.—F paid him ouly twenty
vroats;—G, £76..15.9 ;—and H. £121..12.4.  How much
was the whole awount? Yo Fus £396.7.05.
(41) A nobleman bad a =ervice of plate, which cousisted
of twenty dishes, weighing 203 oz. 8 dwts.; 36 plates, 4w oz,
9 dwis.;. 5 dozen spoons, 112 oz. 8 dwls.; 6 salts, and 6
pepper-boxes, 71 0z. 7 dwts.; knives and forks, 73 0z. 6 duwts.;
two large cups, a tankard, and a mug, 121 0z. 4 diwfs.; a tea-
urn and lamp, 1310z, 7 dwts.; with sundry other small ar-
ticles, weighing 105 0z. 5 dwts. The weight of the whole is
required. ' Ans. 102 (b, 2 0z, 13 duwls.
(42) A hop-merchant buys & bags of hops, of which the
first weighed 2 cwt. 3 ¢qrs. 131b.; the second, 2 cw!. 2 grs.
L1 /h.; the third, 2 cwt. 3 grs. 8 1b.; the fourth, 2 cwt. 3 grs.
12 /b.; the fifth, 2 cwl. 3 ¢rs. 156 (b.  He purchased also two
puckets, each pocket weighing 84 (b. I desire to know the
weight of the whole. Ans. 16 cwt. 2 grs.

COMPOUND SUBTRACTION

Teacues to find the differencesof Compound Quantities.

Rune. Subtract as in integers: but borrow (wheu there is
ocrasion) as many as are equal to one of the next greater de-
nomination: observing to carry one to the next for that which
was borrowed.*

Prgur. As in Simple Subtraction.

MONEY.
(nm £ s d l (2) £ s d 3y £ s d
Fom 715 2 7k | 316 3 5 87 2 10
Take 476 3 8} l 218 2 14 9 3 7

» Examrie. Subtract £54..17..93 from £89..12..7%.

£ s d. Because 3 farthings cannot be taken from 2, say 3
£9..12..7% from 4, 1, and 2 are 3; sct dbwn 3 and earry 1.—1 and
54..17..94 9 are 10, 10 from 12, 2, and 7 are 9; set down 9 and
m carry 1-—1 and 17 are 18, 18 from 20, 2, aud 12 are
s 14; set down 14 and carry 1 to the pounds,
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) (7) (1) 1+ (13)

£ s d. £ s d. £ s d £ s d
3 16 14 32117 1 | 627 3 51 1o 7 6
to14 7 257 14 7 139 6 74 | 919 7
(%) (%) (ll) (14)
£ s d. £ s d. £ d. £ s d
25 2 6} 59 15 31 | 300 15 0 500 0 0.
17 9 84 36 17 2 1206 15 10 499 19 113
(6) (9) (") (15}
£ S. d. £ S. (] £ d, L s, d.
37 3 4} 71 2 4 6S IJ. 9 779 12 0
25 6 2% 19 13 73 44 19 1ol | 689 13 o
l
(16) £ s d | (17 £ s d.
Borrowed 350 0 U : Lent 577 i0 o
Paid at 26 5 g Received i‘)&{)) l:; ::
different " Q1 at several 24 15 ¢
times l 2 times v
66 14 9 2317 4
Paidinall T

Remains to pay

WEIGHTS AND MEASURES.

TRCY WEIGHT. Il' APOTHECARIES WEIGHT.

(1) (19) (20) 21)
1b. oz.dwlgr.|lb.oz.dut.gr.f 1o 3 3 B 33D gr
62 1 7 2|7 2 2 749 2 1 019 7 2 1 13
39 6016 716 71 612 6 2 11573 1 1+

|
AVOIRDUPOIS WEIGHT.

(22) 1b. oz. dr. (23) crct. gr. 1h. (24) 1. cwl. grs. lb

35 10 5 39 1 21 21 1 2 7

29 12 7 25 1 27 911 315
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IMPE er\l MEASURF— WINE.
(32)

hhd. ga/ qls‘](s lhn hid.qul gls.

LONG MEASURE.
(25) (26) !

|
vds. ft. in. | lea. mi. fur. po.
107 2 10 | 147 276 20|47 47 2 1 j42 2 37 2
78 2 I 58 2 7 33128 5930 (17 & 49 3
| | |
CLOTH MEASURE. : ALE A\D BLLR
(27) %) | NG
vds. qrs.n. | E.e grs. n. fir. gal. ].h(l gal qlv
i1 1 2 3B 2 1 ‘ 1 | 27
3 2 1 14 3 2 '2-5 1 7 7 ]7 50 ‘)A
|
LAND MEASURE. CORN AND COAL.
(29) (30) (35) (36)
a. r. p a 1. p gr. b. p. | se. ch. sa. b.
1796 1 27 | 325 2 1 656 2 1 316 1 0
89 0 37 | 279 3 6 57 2 5 2 12 2 1
TIME.
* (37) yrs. mo. w. d. ,(38) he m. cec ,1-(39 yrs. m. d.
9 8 2 4 24 42 1o 7 20
23 9 3 5 195347{ 5 8 29

- -

{40) When an estate of £300 per annum is reduced, by the

payment of taxes, to 12 score and £14..6, what are the taxes?
Ans. £45..14.

(41) A horse with his furniture is worth £37..5; without

it, 14 guineas: how much does the price of the furniture
exceed that of the horse? Ans. £7..17.

{(42) A merchant commencing trade, owed £750; he had

in cash, commodities, the stocks, and good debts, £12510..7;

he cicared the first vear, by commerce, £.452.3..6. What
was he then worth? Ans. £12212..10..6.

(43) A gentleman left £45247 to his wtwo daughters, of

* In this example allow 4 weeks to a month, and 13 months to the
year.
+ In this, reckon 30 days to a3 month. and 12 moatbs to the year,
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which the younger was to have 15 thousand, 15 hundred, and
wwice £15.  What was the elder sister’s fortune ?
Ans. £28717,
(44) A tradesman, being insolvent, called all his creditors
touether, and found he owed to A,£53..7..6 ;—to B, £105..10;
—to C, £34.5.2;—i0 D, £28..16..5,—to K, £14..15..8;—to
¥, £112.9;—and to G, £143..12..9. The value of his stock
was £212.6; and the amount of good book-debts was
£112.8.3; hesides £21..10..5, money in hand. How much
vwould lis creditors jose by taking the whole of his effects?
Ans. The creditors lost £146..11..10.
(45) My agent at Seville, in Spain, renders me the fol-
lowing account of money received for the sale of goods sent
hilm on commission, viz. for Lees’ wax, £37..15..4; stockings,
£37.6..7; tobacco, £125.11..6; linen cloth, £112..14..8,
tin, £115..10..5. He informs e, at the same time, that he
has shipped, agreeably to my order, wines, value £250..15;
frait, £51..12..6; figs, £19..17..6; oil, £19..12..4; a«nd Span-
ish wool, value £115..15..6. How stands the balance of the
account between us? Ans. Due o the agent, £28..14..4.

(46) The great bell at Oxford, the heaviest in England, is
stated to weigh 7 tons, 11 caet. 3 grs. 4 lbs.; that of St. Paul’s,
i London, 3 tons, 2 cwt. 1 gr. 22 {ls.; and that of Lincoln
called the Great Tom, 4 lons, 16 cwt. 3qrs. 16 1bs.  How
anuch js the aggregate weight of these three bells inferior te
that of the great bell at Moscow, whicli is 198 tons ?

Auns. 180 tons, 8 cict. 3qrs. 14 1bs.

COMPOUND MULTIPLICATION

Is the method of multiplying Compound Quantities.

Rute. Multiply the least denomination; reduce the product,
and carry to the next as divected in Compound Addition,
and the same with the rest.

When the waltiplier is a compdsite numher above 12, mul-
tiply (as before directed) by its companent parts.  For other
numbers, multiply by the factors of the nearest compusile,
adding to the last product, so many times the lop line as will
supply the deficiency; or sublracting so many lunces, il there
is an excess.
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MONEY.
(1) | (") | (3) (4)'
£ s d. £ d. £ s d £ s d.
a5 12 73 | 75 13 14 62 6 41 | 57 2 43
2 3 4 5
i 5 3% ‘
£ s 4 £ s d
(5) 8718 7L x 6. (9) 135 13 63 x 10,
(6) 81 911L x 7. (10) 7916 74 x 1L
(7) 6410 5 x 8. (31) 247 14 NL x 12,
(8) 118 6 4} x 9. (12) 119 7 5% x 12.
£ s d 5. d. £ s d
(13)0 9 6 x18.4/(16)15 3% x 35.|(19) 1 & 3 x 67
(1)1 2 6 2 a7 7 2gx’5 (20) 0 6 4 x 43.
(18)0 7 sgx‘)l (18) 9 7 x 37.

(21) What is the value of 127 1b ofsouchong tea, at 19s.24.
per o ? Ans. £77..156..9.
(22) 135 stones of soap, at 7s. 5d. per stone? Ans, £50..1.. 3
(23) 74 ells of diaper, at 1s.4%d. per ell?  Ans. £5.1.
(24) 6 doz. pairs of gloves, at 15.10d, per pair? Ans. £6. 1o

Nove. When the fraction 4, §, or 2 is connected with the muntiplics,
take lialf the given price (or the prue of one) for &, kalj of thet lvir 3,
znd for $ add them both tugaherQ

» |n this example, say iwice 3 are G, G hrllnnq: are 1 rl set duu n
4d. and carry 1; twice 7 ure 14 and | are 15, 15d. are 1s ,:/ sel duwg
d. and carry 1; twice 12 are 24 and 1 are 25, 25s, sre 4 1.5, sct dvven
3x. and carry 1; twice 5 are 10 and 1 are 11, set down 1 und carry |;
twice 3 are 6 and 1 are 7, set down 7.

§. £ s d.
$9.6 f1.2.6
___2)(9:]8 §X34-2=28
19.. 0 9. 0.. 0
9 3
£8.11.. 0 Ans. 27.. 0. 0
- Multiplicand % 2=2.. 5. 0
§ Examrig. 29. 5. 0 Ans,
. d. —
What is the value 8.
of 11} 1bs. of tea, at X I(L.]!l)
10s. 8. per 1} =
£5..18.. 3 ==the value of 11.
EX b dh=....du. ... 4
2. 8l=....du v B

£6.. 6. 6. 3% Aus.
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(25) What is the vaive of 254 ells of Hollaud, at 3s. 43d.
per il ? Ans. £4..6. Of.
(26) 75415 of hewmp, at Ls. 3d. per b ?
. Ans. £4..14..44,
7) 191 vds. of muslin, at 4s. 3d. per yd.? Ans. £4.2.. lU%
) 3ol cwt. of raw sugar, at £4..15..6 per cwt ?
Ans. £169..10..3.
(29) 154% cwt. of raisins, at £4..17..10 per cwt?
Ans. £755..18..3.
(30) 1172 gallons of gin, at 12s. 6d. per gallon?

(27
{2

Ans. £73..5..7}.
(31) 862 cwt. of logwood, at £1..7..8 per cwt?
Ans. £118.12.5
(s ) 172 yards of superfine scarlet cloth, at £1..3..6 per
_\m(l' Ans. £20..17.. Il.

( ) 371 1b of hyson tea, at 12s. 4d. pex t6? Ans. £23..2.6.
4) 563 cwt. molasses, at £2..18..7 per cwt ?
Ans. £166..4..7}.
(35) 8731b of Turkey coffee, at 4s.3d. per {b?
Ans. £18..12..11.
(36) 1204 cwt. of hops, at £4 .7..6 per cwt?
Axs. £528..5..7

When the multiplier is large, multiply the given quanntv
(or price) by a series of tens, to find 10, 100, 1000 times, &c.
as far as to the value of the highest place of the multiplier;
multiply the last product by the figure in that place, and each
preceding product by the figure of corresponding value; thut
15, the product for 100 by the number of hundreds, the pro-
duct for 10 by the number of tens, and the original quantily
by the units’ figure, &c.  The sum of the products thus h-
tained will be the fotal produet.*

+ ExampLe. Multiply £7..14..93 by 364,

£ s, d £ s d 7 time.
7.14. 93X 5= B.U3.l1l3= &
10 -
The product for 10 77.. 7.11 X4= 309.1l.. 8 == 40
10
The product for 100 773..19.. 2 X 6= 4643..15.. 0 = 6C0
10

The produet for 1000 7739..11.. 8 X 3= 23218..15.. 0 = 3000
Ans. £28210..15.. 7§ = 3643
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(37) 407 tt of gall-nuts, at 3s.91d. per 1b? Ans. £77..3..24.
(38) 729 stoues of beef, at 7s. 71d. per stone?
Ans. £277.3..5}.
(39) 2068 yards of lace, at Ys. 51d. per yard ?
Ans. £977..19..10.
(40) What is the produce of a toll-gate in the course of the
vear, if the tolls amount, on an average, to 11s.74d. per

day ? Uns. £212..3.. 1L
(41) How much money must be equally divided amonu 18
men, to give each £14..6.847 Ans. £258..0..9.

(42) A privateer manuned with 250 sailors captured a prize,
af which each man shared £125..15..6. What was the value
ol the prize ? Ans. £31443..16.

{43) What sum did a gentleman receive as a dower with
liis wife, whose fortune was a cabinet with two divisions, in
each division b/ drawers, and each drawer containing 21
guineas? Ans. £3836.. 14.

(44) A merchant began trade with £19118; for § years
topether he cleared £1086 a vear; and the next 4 years,
£2715..10..6 u year; but, the last 3 years he was in trade,
hie had the mistortune to lose, upon an average, £475..4..6
a year. What was his real fortune at the end of the 12
years? Ins. £33984..8..6.

(47) In many parts of the kingdom, coals are weiched in
the wagon or cart upon a machine, constructed for the pur-
pose. 1f three of these draughts amounted together to 137
cwt. 2 grs. 10/b.; and the tare, or weight of the nagon, was
13 cwl. 1 gr.; how many coals had the customer in 12 such
drauglhts ? Ans. 391 cwe. ) gr. 121b.

(46) A certain gentleman Jays up every year £294..12..6,
id spends daily £1..12..6. What is his annnal income?

Aus. £887..18.

.

WEIGHTS AND MEASURES

(47} Multiply 916 100z. 16duts. 19¢r. by 9, 11, and 12,

(45) Multipiy 23tons, 9cwt. 3qrs. 181b, by 7, 8, and 9.

{19) Multiply 107 yvards, 3 qrs. 2 nails, by 10, 17, and 29,

30) Muliiply 83 bar. 2 fir. 3 cal. by 11 and 12,

(51) Multiply HOmiles, Gtur. 26 poles, hy 12, 13, and 39,

(52) A lunar month containg 20 days, 12 hours, 44 wiu.
3 seconds npeariy.  What fimie 15 contaiced in i3 Junar
wonths ?
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COMPOUND DIVISION

Tracnes to find any required part of a Compound quantity.
Kuie. Divide the greafest denomination: reduce the re-
mainder 10 the nexrt less, to which add the next; divide that,
and proceed as before to the end. .
When the divisor is ahove 12, the work must be dorfe at
lengths unless it is a compdsite number, for which observe
the directions in Simple Division.—Proof by Multiplication.

.MONEY.

X () @ @ n
£ . d £ s d. £ s d. £ s d
2)25 2 4 3)37 7 7 4)57 5 7 662 7 0
| L

£ s d £ s d

3 7810 9% =+ 6. {9) 87 14 0by 10.

() 2519 7% — 7. {(10) 68 0 ObyvlkL

{7y 16 14 1} =~ 8. (11) 49 14 7 by 12

() 124 16 21 +— 9. {12) 496 8 6 by I1z.

(13) 66 6 63 - 26. (i6) 248 17 4 by 99.

{14) 596 12 73 =+ 36. (17) 923 12 8 by 110

Jo) 564 4 6 = 63. (18) 608 13 9 by 144.

(19) Divide £1407..17..7 by 243.
{20) Divide £700791..14..4 by 1794.
(1) Divide £490981..3..74 hy 31715,
(22) Divide £19743052..6..7L by 214723,
(23) 1f a man spend £257..2..5 in 12 months, what is that
per month ? Ans. £21.8.62 5%
+ {24) The clothing of 35 charity boys came to £57.3.7:
what was the expense of each boy ? - Ans. £1..12.843.
(25) 1f I gave £37..6..4% for nine pieces of cloth, what
was that per piece? Ans. £4.2.11%

*» Examrre. Divide £27..14..11§ by &.

Say the fives in ©7, 5 times 5 are 25 and 2 over;
£ < 1 £92 are 40s. and 14 are 54, the fives in 54, 10 times
o7 14001 5 are 50 and 4 uver; 45, are 484. and i1 are 59, the
7..!0..115_? fives in 59, |11 fives are 55 and 4 aver: 4d. are

16 gre. and 2 are 18, the fives iu 18, 3 times five
are 14, and 3 over, or 4.

5)
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(26) If 20 cut. of tohacco cost £17. 5..43, at what rate did

1 buy it per ewt? LAng. £1.7.318.
(27) What is the value of one houshead ol beer, when 120
hogsheads are sold for £151.17..107 .dns. £1.5.93 1.
{28) Bought 72 yards of cloth for £85.6. What was the
price per yard? Aus. £1.3.84 38,
(29) Gave £275.3..4 for I8 bales of cloth. What is the
price of one bale? Ans. £15.5.8% 14.

(30) A prize of £7257..3..6 is to he equally divided among
500 satlors. What is cach man's share? Ans. £14..10..31 288.
(31) A club ct 25 persons joiued to purchase a lottery
ticket of £10 value, which was drawn a prize of £4000.
V¢ hat was each man’s centribution, and his share of the prize-
money ¥ Ans. Each contribution 8s. and share of prize £ 160.
(32) A tradesman cleared £2505 in 7} years: what wus
Lis vearly profit? Ans. £374.
{33) What was the weekly salary of a clertk'who received
£.266..18..11 for 90 weeks? Ans. £2..19..33.
(34) If 100000 quills cost me £187.17..1, what is the
jrice per thousand? dns. £1.17.63 18,

WEIGHTS AND MEASURES.

{35) Divide 83 1b. S0z. 10dwts. 17 v, by &, 10, and 12
(36) Divide 291ons, 17cwt. Oqrs. IS 1. by 9, 15, and 19
(37) Divide 114 yards, 3 qrs. 2 nails, by 10 und 16.

(38) Divide 1017 miles, 6 lur. 38 poles, by 11 and 49,

(39) Divide 2019 acres, 3voods, 29 perches, by 26.

(40) Divide 117 years, 7 months, 20 days, 11 hours,
27 minutes, by 37.

PROMISCUOUS EXARMPLES.

(1) Of three numbers, the first is 215, the second 519, and
the third is equal to the other two. What is the sum of
them all? Ans. 1468,

(2) The less of two sums of money is £40, and their dif-
forence £ 14.  What is the greater sum, and the amount of
Loth? Ans. £54 the greater, £94 the sum.

(3) What number added to ten thousand and eighty-nine,
will make the sum fifteen thousand and forty? .1ns. 4951.

(4) What is the difference between six dozen dozen, and
half a dozen dozen; and what is their sum and product?

Ans. Diff. 792, sum Y36, product 62208,
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(56) What difference is there between twice eight and fifi
and twice fifty-eight, and what is their product? :
Ans. 50 difference, 7658 product.
(6) The greater of two numbers is 37. times 45, and thejr
difference is 19 times 4: required their sum and product?
Ans. 3264 sum, 2645685 product,
(7) A gentleman left his elder daughier £ 1500 more than
the younger, whose fortune was 11 thounsand, 11 hundred;and
£11. Find the portion of the elder, and the amount of both.
Ans. Elder's portion £13611; amount £25722,
(8) The sum of two numbers is 360, the less is 144
What is their difference and their product? : ‘
Ans. 72 difference, 31104 product.
(9) There are 2545 bullocks to be divided among 503
‘men. Required the numnber and the value of each man's
share, supposing every bullock worth £9..14 .6? :
Ans. Each man had 5 bullocks, and £ 48..12..6 for his share.
(10) How many cubic feet are contained in a room, the
length of which is 24 feet, the breadth 14 feet, and the
height 11 feet? * . Ans. 3696.
(11) A gentleman's garden containing 9625 square yards,
is 35 vards broad. What is the length?  Ans. 275 yards.
(12) What sum added to the 43d part of £4429, will
make the total amount = £240°? Ans. £137.
(13) Divide 20s. among A, B, and C, so that A may bave
25, less than B, and C 2s. more than B. '
dns. A 4s.8d. B 6s.8d. and C 8s.8d.
(14) Ta an army consisting of 187 squadrons of horse,
ench 157 men, and 207 battalions of foot, each 560 men, how
many effective soldiers are there, supposing that in 7 hospi-
tals there are 473 sick? ‘ Ans. 144506.
(15) A tradesman gave his daughter, as a marriage portion,
a4 scrutoire, containing 12 drawers; in each drawer were six
divisions, and in each division there were £850, four crown
pieces, and eight half-crown pieces. How much had shé o
her fortune? : . Ans. £3744. .
(16) There are 1000 men in a regiment, of whom 50 aie
officers: how many privates are there to one officer? Ans. 19.
(17) What number must 7847 be multiplied by, to pro-
duce 30132487 : Ans. 384,

» BMultiply the three dimensions continunally together.
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(18) Buppose 1 pay eight guineas aud Lall-a-crown for a
quarter’s rent, but am allowed 18s for repairs; what does
my apartment cost me sonually, and how much in seven
years® Ans. In one year, £31..2. In seren, £217..14.

(19) The quotient is 1083 ; the divisor, 28604; and the
xemainder, 1788: what is the dividend? A4as. 30979920,

. (20) An assessment was made ou a certain hundred, for
the sum of £386..15..6, the amount of the damage done by a
riotous assemblage. Four parishes paid £37..14..2 each;
four hamlets, £31..4..2 each; and four townships, £18..12..6
each: how much was deficient? Ans. £36..12..2,

(21) An army consisting of 20,000 men, got a booty of
£12,000: what was each man's share, if the whole were
equally divided among them ? Ans. 12s.

(22) A -gentleman leflt by will, to his wife, £4560;—to a
public charity, £572..10;—to four nephews, £750..10 each;
—to four nieces, £375..12..6 each;—to thirty poor house-
keepers, 10 guineas each ;—and to his executors, 150 guineus.
What was the amount of his property?  Ans. 10109..10.

(23) My purse and money, said Dick to Harry, are worth
125. 8d. but the money is worth seven times the value of the
purse: what did the purse contain ? Ans, Vs 1d.

' (24) Supposing 20 to be the remainder of a division,
423 tbe quotient, and the divisor the sum of both, plus 19;
what is the dividend ? Ans. 195446.

(25) A merchant bought two lots of tobacco, which weigh-
ed 12 cwt. 3grs. 161b. for £114..15..6; their difference in
weight was 1 cwt. 2 grs. 13 /b. and in price £7..15..6. Re-
quired their respective weights and value? *

Ans. Greater weight, 7 cwt. 1 qr. value £61..6..6.
Less weight, 5 cwt. 2 grs. 15 {b. value £53..10.

(26) Divide 1000 crowns in such a manner among A, B,
and C, that A may receive 129 crowns more than B, and B
178 less than C. Ans. A 360 crowns, B 231, C 409.

(27) If 103 guineas and 7s. be divided among 7 men, how
many pounds sterling is the share of each? Auns. £15..10.

(28) A certain person had 25 purses, each purse contain-
ing 12 guineas, a crown, and 2 wmoidore; how many pounds
sterling had he in all? Ans, £355.

* Add the difference to the sum, and divide by 2 for the greater;
subtract the difference from the sum, and divide by 2 for the less.
: C
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(29) A gentleman, in his will, left £50 to the poor, and
ordered that I should be given to old men, each man to
have 5s.—% to old women, each woman to have 2s.6d.—
1 to poor boys, each boy to have 1s5.—4 to poor girls, each
girl to bave 9d. and the remainder to the person who dis-
tributed it. How many of eaeh sort were there, and what
1emained for the person who distributed the money ?.

Ans. 66 men, 100 women, 200 boys, 222 girls;
" £2..13..6 for the distribulor.

" (30) A gentleman sent a tankard to his goldsmith, that
weighed 50 oz. 8 dw(s. to be inade into spoons, each weigh-,
ing 20z. 16 dwts.: how many would he have?  Ans. 18.

(31) A gentleman has sent to a silversmith 137 oz. 6 duwts.
9gr. of silver, to be made into tankards of 17 0z. 15 dwis. 10 gr.
each; spoons of 21 oz. 11 dwts. 13 gr. per dozen; salts, of
Joz. B dwis. each; and foiks, of 21 ¢z. 11 dwts. 13 gr. per
dozen; and for every tankard to have one salt, a dozen spoons,
and a dozen forks.  What number of each will he have?

“Ans. Two of each sort, 8 oz. 9 dwts. 9 gr. over.
(32) How muny parcels of sugar of 16 /b. 2 oz. each, are
there in 16 cwt. L gr. 150h.2
Ans. 113 parcels, and 12 [b. 14 0z. over.
(33) In an arc of 7 signs, 14* 3’ 53", how many seconds?
Ans. 806634".

(31) How many /bs. of lead would counterpoise a mass of
Euttion weighing 100 lbs. Trov?*  Ans. 82 (b, 4 0z. 9% dr.

(35) I an apothecary mixes together 1 (b. avoirdupois of
white wax, 4 /bs. of spermaceti, and 12 lbs. of olive oil; how
many ounces, apothecaries' weight, will the mass of ointmcut,
weigh, and how many masses of 3 drams each will it contain?

Ans. The whole 247 o0z. 7.5 dr. and 661 of 3 dr. euch.

PROPORTION.

PROPORTION is either DIRECT or INVERSE. It is commonly
called the RULE OF THrEE; there being always three num-
bers or terms given, two of which are terms of supposition ; and
the other is the term of demand: because it reguires-a fourth

* Bullion is the term denoting gold or silver in the mays. Tead is
weighed by Avoirdupois weight, See the Table of CouMpynison u¥
WEIGH1S.
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term to be found, in the same proportion to itself, as that
which is between the other two.

GENERAL RULE FOR STATING THE QUESTION. Put the term
of demand in the third place; that term of supposition which
is of the same kind as the demand, the first; and the other,
which is of the same kind as the required term, the second.*

Also, the terms being thus arranged, reduce the first and
third (if necessary) into one name, and the second into the
lowest denomination mentioned.

THE RULE OF THREE DIRECT

Reauires the fourth term to be greater than the second,
when the third is greater than the first; or the fourth, to be
{ess than the second, when the third is less than the first.

Rove. Multiply the second and third together, and divide
their product by the first: the quotient will be the answer,
in the saine denomination as the second.t

The following methods of contracting the operations in the Rore
of Turek are highly important, and should never be lost sight of.

l. Let the first and third terms be reduced no lower than is necessary,
to make them of the same denomination. :

2. Let the dividing term and either (but not both) of the other terms
be divided by any number that will divide them exactly; and use the
quotients instead of the original numbers.

3. When it is conveniently practicable, work by Compound Multi-
plication and Division, instead of reducing the terms.

* Some modern authors prefer placing the term of demand the
scrond, and that similar to the required term the third. 'This arrange-
ment will answer the purpose equally well, observing that those of
like kind must be reduced (if necessary) to the same name,

4 The following GENERAL RuLE comprehends both the cases of
Direct and InvErse ProporTiON under one head; which is con-
sidered by many scientific men of the present day as a more syste-
matic arrangement.

Rucre. The question being stated, and the terms prepared, consider,
from the nature of the case, whether the required terin is to be greater
or less than the second, or tern of similur hind: if greater, multiply
that similar to the answer by the greatet of the other two, and divide
the product by the less; if less, multiply it by the less, and divide the
product by the greater. In either case the quotient will be the term
required, in the same denomination as the similar term.

Note. It is evident that the above Rule will answer generally,
whether the term of demand is put in the second or third place,



32 RULE CF THREE DIRECT. [THE TUTORS

(1) Y 11b. of sugar cost 4%d. what will 54 (b, cost?*
(2) 1 a gallon of beer cost 10d. whut is that per barrel?
Ans. £1.10.
(3) If 2 pair of shoes cost 4s. 6d. what is the value of .12
dozen pairs P4 ‘
(4) If one yard of cloth cost 15s. 6d. what will 32 yards
cost at the same rate? Ans. £24..16.
(5) 1 32 yards of cloth cost £24..16, what is the value of
one yard? Ans. 15s. 6d.
(6) If I gave £4..18 for 1 cwt. of sugar, at what rate did
I buy it per (b.? Ans. 104d.
(7) Bought 20 pieces of cloth, each piece 20 ells, for 12s
6d. per ell: what is the value of the whole?  Ans. £250.
(%) What will 25 cwt. 3 grs. 14 (b. of tobacco come to, at

184d. per (b.7 ‘ Ans. £187 .3.3.
(9) Bought 27} yards of muslin, at 6s. 9Ld. per yard : what
is the amount of the whole? Ans. £9.5..0% 4.
(10) Bought 17 cwt. 1 gr. 141b. of iron, at 3%d. per {h.:
what was the price of the whole? Ans. £26..7..04
(11) If coffee is sold for 5}d. per ounce, what will be the
price of 2 cwt.? Ans. £82.2.8.

(12) How many yards of cloth may be bought for £21..
11..14, when 3% yards cost £2..14..3?
Ans. 27 yards, 3 grs. 144 nail.
(13) If 1cwt. of Cheshire cheese cost £1..14..8, what

must | give for 34 1b.7 Ans. 1s. 1d.
(14) Bought I cwt. 24 b. 8 0z. of old lead, at 9s. per cwt.:
what did the lead cost? Ans. 10s. 113 $4%d.

(15) M a gentleman’s income be £500 a year, and he spend
19s. 4d. per day, what is his anuual saving? ns. £147.3..4.

_ (16} 1f 14 yards of cloth cost 10 guineas, how many Flem-
~ ish ells can 1 buy for £283..17..6?  .4ns. 504 Fl.ells, 2 grs.

(17) 1f 504 Flemish ells, 2 quarters, cost £283..17..6, what

is the cost of 14 yards# . Ans. £10..10.
B d b . s d. .
*As1:4f::54 +ASP{:4..6::’:74
-_4_ 18 12
_1.8 %j_) qrs. 2.14..0
12)243 4. 12

T 3d. = £1..0..3. dna, £32.8..0. Aws.
e ]
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(18) At the rate of £1..1..8 for 3 (b. of rum acacia, what
must be given for 29/b. 4 02.7 Ans £1C011.3.
(19) 1f 1 English ell, 2 quarters, cost 4s.7d. what will 393
yards cost at the same rate? Ans. £5..3.56} 3.
(20) If 27 vards of Holland cost £5..12..6, how many
English ells can 1 buy for £1007? Ans. 384 ells.
(21) 1f 7 yards of cloth cost 175 & whatis the value of
5 pieves, each contuining 27L yards?  ine. £17.7.04 4.
(22) A draper hought 420 yards of broad cloth, at the
rate of 14s. 104d. per ell English: what was the amount of
the purchase money? Auns. £260..5.
(23) A grocer bought 4 hogsheads of sugir, each hogs-
head weighing neat 6 cwt. 2grs. 14(b. at £2..8..6 per cwt.
what is the value ? g \Ans. £64.56..3.
(24) A draper bought 8 packs of cloth, each pack contain-
ing 4 parcels, each parcel 10 pieces, and each piece 26 yards;
at the rate of £4.16 for 6 yards: what was the purchase
money ? Ans. £ 6656.
(25) H 24 1b. of raisins cost 6s. 6d. what will 18 frails cost,
each frail weighing neat 3¢rs. 18 (0.7 Ans. £24..17..3.
. (26) When the price of silver is &s. per ounce, what is the
value of 14 ingots, each ingot weighing 7 lb. 5 0z, 10 dwts.?
£313..6.
(27) What is the value of a pack of wool, weighing 2 cwt.
1¢r. 197b. at 17s. per tod of 28167 Ans. £8..4..6% 18.
(28) Bought 171 tons of lead, at £14 per ton; paid car-
riage and other incidental charges, £4..10. Required the
whole cost, and the cost per 167 Ans. £2398..10, the
whole cost; and the cost per 1b. 14d. 5$335.
(29) If a pair of stockings cost 10 groats, how many dozen

pairs can 1 buy for £43.5°7 Ans. 21 doz. 7§ pairs.
(30). Bought 27 doz. 5 {b. of candles, at the rate of &s. 94.
a dozen: what did they cost? Ans. £7.17..75.

(81) A factor bought 86 pieces of stuff, which cost him
£517..17..10, at 4s. Y0d. per vard. Bow many vards were
there in the whole, and how many English ells in a piece?

Ans. 2143 yds.; and 19 ells, 4 grs. 283 nails, in a piece.

(32) A gentleman has an aunuity of £896..17. W hat may
be spend .daily, that at the year's end he may lay up €40
guineas, after giving to the poor quarterly 10 moidores?

' Aus. £ L4884,
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RULE OF THREE INVERSE

ReQUIRES the fourth term to be less than the second, when
the third is greater than the first; or the fourth to be greater
than the second, when the third is less than the first.

RuLE. Multiply the first and second together, and divide
their product by the third: the quotient will be the answer,
as before.

(1) 1t 8 men can do a piece of work in 12 days, in how
many days can 16 men do the same ?*

(2) If 54 men can build a bouse in 90 days, how many
men can do the same in 50 days? Ans. 7% men.

(3) If, when a peck of wheat is sold for 2s. the penny loaf
weighs 8 oz. how much must it weigh when the peck is worth

but Is.6d.? Ans. 10% oz.
(4) How many sovereigns, of 20s. each, are eguivalent to
240 pieces, value 12s. each ? Ans. 144.

(56) How many yards of stuff three quarters wide, are equal
in measure to 30 yards of & quarters wide?  Ans. 50 yds.
(6) If I lend a friend £200 for 12 months, how long ought
he to lend me £150? Ans. 16 months.
(7) If for 24s. 1 have 1200 /b. carried 36 miles, what weight
can | have carried 24 miles for the same money ? Ans. 1800 (0.
(8) If I bave a right to keep 45 sheep on a common 20
weeks, how long may 1 keep 50 upon it?  Ans. 18 weeks.
(9) A besieged town has a garrison of 1000 soldiers, with
provisions for only 3 months. How many must be sent away,
that the provisions may last 5 months? Ans. 400.
(10) If £20 worth of wine be sufficient to serve an ordi-
nary of 100 men, when the price is £30 per tun; how many
will £20 worth suffice, when the price is only £24 per tun’
Ans. 125 men.
{11) A courier makes a journey in 24 days, by travelling
12 hours a day: how many days will he be in going the same.
journey, travelling 16 hours a day? Ans. IS days.
(12) How much will line a cloak, which is made of 4 yards
of plush, 7 quarters wide, the stuff for the lining hetny hut
3 quarters wide? “Ans. 91 yards.

m. d. moopye
s As8:12:: 16 ——l—G-— =: G deys. ns.
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DIRECT AND INVERSE PROPORTION PROMISCUOUSLY ARRANGED.

(1) If 14 yards of broad cloth cost £9..12, what is the
purchase of 75 yards? Ans. £51..8..63 .
(2) If 14 pioneers make a trench in 18 days, in how many
days would 34 men make a similar trench, working in both
cases |2 hours a day? Ans. 7 days, 4 hours, 56+% minutes.
(3) How much must I lend to a friend for 12 months, to
requite his kindness in having lent me £ 64 for 8 months?
Ans. £42..13.4.
(4) Bought 59 cwt. 2 grs. 21 lb. of tobacco, at £2..17.4
" per cwé. what does it come to? Ans. £171.2..1.
(5) A woollen-draper purchased 147 yards of broad cloth,
at 14s.6d. per yard. Suppose that he sold it in pieces for
coats, each 13 yard, how much must he charge for each, so

as to gain £16..10..9 by the whole? Ans. £1..9..3%.
(69 1f £100 gain £4..10 interest at 12 months, what sum
will gain the same in 18 months? Ans. £66.,.13.. L.

(7) A draper having sold 147 yards of cloth, at the vate of
£1..9..3% for 12 yard, found that he had gained £16.10..9.
\hat did the whole cost bim, and how much per yard?

Ans. The whole £106..11..6; and 14s. 6d. per yard.

{8) I £100 in 12 months gain £4..10 interest, in what
titne will £66..13..4 gain the same interest? Ans. 18 moniis.

{9) If a draper bought 147 yards of cloth, at 14s. 6d. per
vard, and sold it in pieces for coats, each 13 yard, for
£1..9..32; how much would he gain per yard, and by the
whole?  Ans. 2s. 3d. per yard; £16..10..9 by the whole.

(10) If 1 cwt. cost £12.,12..6, what must be given for {4

cwt. 1 gr. 19 0b.7 Ans. £182..0..F11 135,
(11) 1f £1060 gain £4..10 in 12 months, what interest will
#£375 gain in the same time? Ans. £16.17..6.

{12) A regiment of soldiers, counsisting of 1000 men, are
to have new coats, each to be made of 2L yards of cloth, §
quarters wide, and to be lined with shalloon of 3 quarters
wide. How maoy yards of shalloon will line them?

: ‘ Ans. 4166 yards, 2 grs. 2% nails.

THE DOUBLE RULE OF THREE

1 as five terms given, three of supposition and two of demand,
to find a sizth, in the same proportion with the terms of de-
n.aad, as that of the terms of supposition. It comprises two
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operations of the siNGLE rULE.—But it may comprise thres,
four, or more operations of the Single Rule; as there may be
seven terms ziven to find an eighth, or nine to find a tenth, &e.
Iu this respect it is unlimited; and is therefore more properly
called coMPOUND PRUPORTION,

RuLe 1. Put the terms of demand one under another in
the third place; the terms of supposition in the same order in
the first place; except that which is of the same nature as e
required term, which must be in the second place.

Examine the statings separately, using the middle term in
each, to know if the proportion is direct or inverse. When
direct, mark the first term with an asterisk: when inverse,
mark the third term.

Find the product of the marked terms for a Divisor, and
the product of all the rest for a Dividend: divide, and the

uotient will be the answer.*

Rore 2. (1) Of the conditional terms, put the principal cause of

action, gain or loss, &c. in the first place. (2) Put that which denotes
time or distance, &ec. in the second, and the other in the third. (3)
Put the terms of demand under the like terms of supposition. (4) I
the blank falls in the third place, multiply the first and second terms
for a divisor, and the other three for a dividend. (5) But if the biank
is in the first or second place, divide the product of the rest by the
product of the third and fourth terms, for the answer,
.- Note. It will save much labour to write the terms of the Divi-
dend over, and those of the Divisor under a line, like those of o com-
pound fraction, and to cancel them accordingly. See Reduction of
Yulgar Fractions, Case 6.

Proor. By two operations of the Single Rule of Three.
(1) If 14 horses eat 56 bushels of oats in 16 days, how
many bushels will serve 20 horses 24 days?

+ See also Supplemental Qu"estions, Nos. 6 and 7.

4+ By Rule 1.
h

b i
As *14 b. 20 ,2X]28x;§ |
d > :66::<dd »>:=="=-"""F = 120 bushels.

*16 24 I X

2 72

1 1
By Rule 2. By two single statings.
h. d. b g8 10 12 h. b, ho b,
14 : 16 1 668 gynnyens b (1) As 11:566::20: 80

20 : 24 1 — -)—Xlé = P

e d b do b

1 1 (2) As 1600 1r 24 120
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(2) If 8 menin 14 (5;1}:4 ey how 112 aeres of oross, how
many men can mow 2000 acies in 10 days?  Ans. 206 e,
(3) If £100 in 12 months gain £6 interest, how wuch wiil
£75 gain in 9 months? vns. £3.7..6.
(4) If £100 in 12 months gain £6 interest, what principal
will gain £3..7..6 in 9 months? Ans. £75.
{5) 1f £100 gain £6 ioterest in 12 months, in what time
will £75 gain £3..7..6 interest? Ans. 9 months.
(6) If a carrier charges £2..2 for the carriage of 3 curt.
150 miles, how much ought he to charge for the carriage of
7 cwt. 3 grs. 14 1b. 50 miles? Ans. £1..16..9.
(7) 1f 40 acres of grass be mown by 8 men in 7 days, how
many acres can be mown by 24 men in 28 days? Ans. 480,
(8) If £2 will pay 8 men for 6 days’ work, how much
will pay 32 men for 24 days’ work ? Ans. £38..8.
(9) If a regiment of soldiers, consisting of 1360 mfn. con-
sume 351 quarters of wheat in 108 days, how much will 11232
soldiers consume in 56 days? Ans. 1503+ grs.
(10) i 939 horses consume 351 quarters of oats in 14
days, how many horses will consume 1404 quarters in 56
days? Ans. 11368,
(11) Tf I pay £14..10 for the carriage of 60 cwt. 20 miles,
what weight can I have carried 30 miles for £5..8..9, at the
same rate? Ans. 15 cat.
(12) If 144 threepenny loaves serve 18 men for 6 days, how
many fourpenny loaves will serve 21 men for 9 days?
Ans. 189,

PRACTICE

Is so called from its general use among merchants and
tradesmen.

It is a concise method of computing the value of articles,
&c. by takiog aliquot parts.

The GeNERAL RULE is to suppose the price one pound, ove shilling,
or one penny each. Then will the given number of articles, consid-
ered accordingly as pounds, or shillmgs, or pence, be the supposed value
of the whole; out of which the aliquot part or parts are to be taken for
the reat price. '

Noti. An aliquot part of 2 nurmber is such a part as being taken a
certain number of times will produce the number exactly: thus, 4 is an
aliquot part of 12; becaunse 3 fours are 12, :

C2
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ALIQUOT PARTS.

Of a pound. Of a penny. Of a quarter. O:f an oz. Troy.
s. d. £ 2 grs. are 3d. | . qr. The same as
10 vare § | 1gr. is 4d. | 14 are 3}
6 8 .. 4 7 1 the parts of a
5 0. 3 4 .. 7 | £ changing
$ 0. % Of a ton. 34 ¢l ai, -
3 ..} |cwh fon.| 9" .. g |the  mames
2 6 ..4% |10 are %1 13 5 | from  shillings
‘f g e 15 g o F 1 s % | to duts.
.o [n [ XY 5 —— -

14 o s 23qr.1200.% Of a b,

1 3. Ilg ‘Z—% % oz. . ’
1 0..45% f “‘ 10 8 are 3} Of a dut.

0 8_.-. -515 20 4 ose ;i‘ ” duwt.
0 6!... zlzy 2 .... 'é‘ gl.z are 7!;
Of a shilling. Of a cut. s % g . %
d. s | gr. W cwt)| — 6 . i
6 are & | 2orb56aredy | Ofalb.Troy. | 4 .. }
4 . 3| lor28..1 1 oz .| 3 ° 3
3 . 3 16 ... & 6 are 3} 2 .. 11
2 $ 14 ... 3 4, &ec. as in 13 15
1y o 4 8 ... % the parts of | 1 is 4%
1 is g T e il a shilling,

Rure 1. When the price is less than a penny, call the given nom-
ber pence, and take the aliquot parts that are in a penny; then divide
by 12 and 20, to reduce the answer to pounds.

(1) $is 15704/8.at } | (2) 7695 at id. (4) 6547 at 3d.
12) 1426 AHS. £ ]6..0..7%- ATLS. £ 20..9..2—;—.

210)1118..10 l (3) 5470 at 3d. (5) 4673 at 2d.
Ans, £5..18..10. Ans. £11.7..11, Ans. £14..5..93,
Rure 2. When the price is less than a shilling, call the given num-
ber shillings, take the aliquot part or parts that are in a shilling, add
the quotients together, and divide by 20, as in the preceding rule.
*(1) 7547 at 1d. \1‘ (2) 3751 at 11d. (3) 54325 at 14d.
Ans. £31.8..11. Ans. £19..10..84. Ans, £339..10..74.

+ 1d. = 3 7547s. + 1d. = 4, 3751s.

T 2/0)628.11 I—1 T312.7
Aus. £31.8.11 1813
— 210)39]0..82

£19..10..83. 4ns,
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{4) 6254 at 13d.
dns. £45..12..04.

(5) 2351 at 2d.
Anrs. £19..11..10.

PRACTICE.

(18) 2715 at 5.
 Ans. £59.71,03.
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| (82) 9872 at 83d.

Ans. £359..18..4.

(19) 3120 at 53d.
Ans. £71.1.

(33) 5272 at 94.
. Ans. £197..14,

(6) 7210 at 23d.
Ans. £67.11..104.

(20) 7521 at 53d.
Ans. £180.3.93.

(34) 6325 at 91d.
“dns, £243..15..61%

(7) 2710 at 2}d.
dns. £98.:4.7.

(21) 3271 at 6d.
Ans. £81..15..6, -

(35) 7924 at 93d.
Ans. £313.13..2

(8) 3250 at 23d.
Ans. £37.4.94.

(22) 7914 at 6d.
Ans. £206..1..10}.

(36) 2150 at 93d.
Ans. £87..6..104.

(9) 2715 at 3d.
Ans. £33..18..9.

(23) 3250 at 6d.
Ans. £88..0..5.

(10) 7062 at 34d.
Ans. £95..12.7}.

(24) 2708 at 63d.
Ars. £76.3.3.

(37) 6325 at 10d.

Ans. £263..10..10.

(38) 5724 at 104d.
Ans. £244,.9..3.

(1) 2147 at 3id.
Ans. £31.6..2}.

(25) 3271 at 7d.
Ans. £95.8..1.

(39) 6327 at 101d.
Ans. £270..4..33

(12) 7000 at 33d.
Ans. £109..7..6.

(26) 3254 at 72d.
Ars. £98..5..111.

(40) 3254 at 104d.
Ans. £142..7..3.

(13) 3257 at 44.
Ans. %54..5.8,

(27) 2701 at 74d.
Ans. £84.8..1}.

(41) 7291 at 1034
Ans. £3‘26..ll..(5‘_i?

(14) 2056 at 41d.
Ans, £36..8..2.

(28) 3714 at 73d.
Ans. £119..18.74.

(42) 3256 at 11d.
Ans. £149..4..8. .

{15) 3752 at 4}d.
Ans. £70.7..0.

(29) 2710 at 84.
Ans. £90..6..8.

(43) 7254 at 113d.

(16) 2107 at 434.
Ans. £41..14..04,

(30) 3514 at 8d.
Ans, £120..15..104,

{17) 3210 at 5d.

Ans. £66..17..6.

(31) 2759 at 83d.
Ans. £97..14..3}.

Ans. £ 340.;0.7.75.
(44) 3754 at 1144
_ Ans. £179.17..7.
(45) 7972 at 1134,

dns. £390..5..11.

Ruck 3. When the price is more than one shilling, and less than
two, take the part or parts for the excess above a shilling, add the que-
tients to the given quantity, and reduce the whole to pounds as before,
Ur, when convenient, take the aliquot part of a pound.

# (1) 2106 at 121d.
Ans. £107..9..10}.

(2) 3715 at 12}d.
Ans. £193..9..93.

(3) 2712 at 1234.
Ans. £144..1..6.

v 2106s.

=g¢

*
FYOR N

of 7(175..6)
43..10%
210)214/9..10

This example is worked by taking

L
2

dns. £107.9..10%

T and then } of that; because a
farthing is ;% of a shilling; which
is=yy of }, or 3 of 5, because 4
twelves are 48,
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(4) 2107 at 1. 1d.
Ans. £114.2..7.

PRACTICE.

(19) 2750 at 15.43d.
Ans. £191..18.64.

[TOE TUTUR'S

(34) 7104 at 15.84d.
Ans. £608..16.

(5) 3215 at s 114
dns. £171:9..10%.

(20) 3725 at 1s.5d.
Ans. £263..17..1.

(35) 1004 at 1s.87%d,
Ans. £856..15..1,

(6) 2790 ut ls. 1}d.
 d4ns. £156..18..9.

(21) 7250 at 1s. 54d.
Ans, £521..1..103.

(36) 2104 at 15,94,
Ans. £184.2, 4

(7) 7904 at 15 13d.
Ans. £452..16..8.

(8) 3750 at ls. 2d.
dns. £218..15.

(22) 2597 at 1s 5}d]
Ans. £189..7..34.

(37) 2571 at 15, 94}
Ans. £221..12.,.95

(23) 7210 at 1s. 534.
Ans. £533..4..9%.

(38) 2104 at 1 93d.
Ans. £188..9..8..

(9) 3291 at ls. 24d.
_Aws. £195..8..0%.

1(24) 7524 at 5. 6d.

Ans. £ 564..6.

(39) 7506 at s 93d.
Aus. £680..4..74.

(10) 9264 at 1s. 24d.
Ans. £5659..1..11.

(25) 713 at 1s.64d.
Ans. £540..2..53.

(40) 1071 at 15 10d.
_ Ans. £ 98..3..6.

(113 7250 at 1s. 23d.

_dns, £445..11..54.

(26) 3254 at s tdd.
Ans. £250..16..7,

(£1) 5200 at 15.103d.
Anse £ 482, 1.8

(12) 7591 at 1= 3d.
Ans. £471.8..9.

(27) 7925 at 1s.63d.
Ans. £619.2..93.

(42) 2117 at 15.104d
cins. £198.9..44.

(13) 6525 at 1s. 33d.
Ans. £401..18.04.

(28) 9271 at 1s.7d.
Ans. £133.19.1.

(+3) 1007 at 151044
Ans. £95.9..1%4

(14) 3271 at 1s. 3)d.
Ans. £310.8.44.

(29) 7210 at Is.73d.
_Ans. £ 578..6,.04.

(15) 3254 at Is. 33d.

Ans. £213..10..104.

(30) 2310 at 1s. 73d.

(44) 5000 at 1s. 11d,
Ans. £479..3.4.

(45) 2105 at 1. 111d:

Ans. £187..13..9.

Ans. £203..1R..5L

(16) 2915 at ls. 4d. | (31) 2504 at 1s.73d. (46) 1005 at Is. 114d:

Ans. £194..6..8.

Ans, £206..1.2.

(17) 3270 at s 43d.

Ans. £221.5.14,

(5:‘) 7152 at ls. 84, |
Ans. £ 596. !

s £98..10.. 1 '

(47) 2705 at 15 113d-
Ans. £:267..13..74

(18) 7059 ut 15, 44d. | (33) 2905 at 1. 81d. | (46) 50004t 151 1}d.

Ans, £ 485.6..14.

Aus. £245..2..2}.

Ans. £489..1]..8.

v 4. When the price is an enen number of shillings, the given
grantity may be moltiplied by ha/y' that number, doubling tbe units’
figare of the product for shillings, and the rest of the product will be
pounds,  Or take the aliquot part of @ pound.

(1) 2730 at 2.
Ans. £275.

(2) 3254 at 4s.
Adns. £650..16.

/3) 2710 at 6s.
“ns. £813.

(4) 1572 at 8s.
ins. £628..16.

(7) 5271 at 14

____4ns. £3689..14.

" (5) 2102 at 105
-_i!m.. £l 051.

T(6) 2101 at 125

dns. £1260..12,

(8) 3123 at 16s.
~ns. £2498..8.

(92) 1075 at 16s.
Ans. £ 860,




ASSISTANT.]

(10) 1621 at 18s.
Ans. £1438..18,

PRACTICE.

€l

Note. At 2 take the tenth, and at 10s,
take the Aalf of sv wany £.

Rure 5. When the price is an odd number of shillings, work by
Rule 4th for the greatest ever number, and add gy of the given guan-
tity for the odd shilliag.—Or, take such Parts of a pouud, as wili

wmake the given price.

* (1) 3270 at 3s.
Auns. £490..10.

(4) 3214 at 9s.
Ans. £1446..6.

(7) 2150 at 13s.
Ans. £1612..110.

(2) 3271 at 5s.
Ans. £817..15.

(5) 2710 at 11s,
Ans, £1490..10.

(8) 8142 at 17s.
Ans.r £2670.14.

(3) 2715 at 7s.
Ans. £950..5.

(6) 3179 at 13s.
Ans. £2066..7.

(9) 215D at 19s.
Ans, £2042..10.

RuLe 6. When the price consists of shillings and pence, suppose
the given number to be pounds, and take such aliquot parts, or the sum
of such eliquot parts, as will make the given price.—Or, work for the
shillings as in the preceding Rules, and take parts for the residue.

+ (1) 2710 at 6s. 8d.
Ans. £903..6..8.

1 (7) 2710 at 35.2d.
Ans. £429..1.8.

(13) 7152 at 175.63d.
Ans. £6280..7.

(2) 3150 at 3s. 4d.
Ans, £ 525.

(8) 7514 at 45.7d.
Ans. £1721..19..2.

(14) 2510 at 145, 71d.
Ans. £1832..16..54.

(3) 2715 at 2s. 6d.
__Ans. £3389.7.6.°

(9) 2517 at 5s. 3d.
Ans. £660..14..3.

(%) 7150 at 1s, 8.
Ans. £595..16..8.

(10) 2547 at 7s. 34d.
Ans. £998..11. 104

(15) 3715 at 9s. +}d.
Ans. £ 1741..8..1 5.

(16) 2572 at 135, 74.1.
Ans, £1752..3..6.

(5) 3215 at ls.4d,
Ans. £214..6..8.

(11) 8271 at 5s. 91d.
Ans. £943.16.43.

(17) 7251 at 145.9.4.
drs. £5324.19.08.

(6) 7211 at ls. 3d.
Ans, £450..13..9,

(12) 2103 at 155.43d.

Ans. £1616..13.7}.

(18) 3210 at 155, 734.
Ans. £2511.3..14.

Ruce 7. When the price consists of pounds, shillings and pence,

multiply the given quantity hy the rumber of pounds, and take aliguot
parts for the residue.~—Or, work for the shillings as in the preceding
Rules, &e¢.—Or, when the given number of articles is not large, work
by Compound Multiplication,

5 s s. d. £ s d, £
* 9 4y 3270 +6.8==42710 12.6=3% }2710
1=1 a7 Ans. £903.6.8 B=y5§ 338.15
163,10 ———— 90.. 6.8

Awg XA

dns. £429.. 1.8
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(1) 72158t £7.4.
Ans. £ 51948,

PRATTICE,

(7) 2107 at £1..13.
dns. £3476..11.

[THE TUTOR's
(13)3210at £1..18. 62,

(2) 2104 at £5..3.
dAns. £10835..12.

(8) 3215 at £4.6.8.

Ans. £13031.. 13.4.

Ans. £6189..5.7%, -

(14) 2157 at £2.7..44,
Ans. £6109.7..103.

(3) 2107 at £2.8.
Ans. £5056..16.

(9)p2154 at £7..1..3.

Ans. £15212..12..6.)

(15) 142 at £1..15.24
Ans. £2350.2.64.

{4) 7156 at £5.6.

(10) 2701 at £2..3.4.

Aus. £37926..16. | Ans, £5852.3..4.

(5) 2710 at £2.3.75. (11)2715at £1..17.25.

dns. £5911..3.9.

Ans. £5051..0..74.

(16) 95 at £15..14.74,
dns. £1491.7.45.

(17) 87 at £ 1..19.54,
Ans. £73..U..8;3[_

(6) 3215 at £1..17.
Ans. £5947..15.

(12) 2157 at £3..15..24,

Ans. £8108..19..54,

(18) 21758t £ 2..15..43.

Ans. £6022.0,.7%,

Rere 8. When the given quantity consists of several denomina-
tions, multiply the price by the number of the highest, and take ali-
quot parts for the inferior denomivations.

(1) At £3..17..6 per cw¢. what is the value of 25 cwt.
2 grs. 14 [b. of soap P+
(2) At £1..4..9 per cwé. what is the value of 17 cwt. 1 ¢r.

17106.7

Ans. £21..10.8.

(3) Sold 85 cwt. Lgr. 10 lh. of iron, at £1..7..8 per cul,
what is the value of the whole?

(4) If hops are sold at £4..5..8 per cwé. what must be given

for 72 cwt. |

qr- 1816.2

Ans. £118..1..0%.

Ans. £310..3..2.

(5) What is the value of 27 cwt. 2 grs. 15 (b. of logwood,

at £1..1..4 per cwt.”

Ans. £29..9..61.

(6) Bought 73 cwt. 3 grs. 12 1b. of molasses, at £2..17.9

per cwt. what must 1 give for the whole?

Ans. £227..14.

(7) Sold 56 cwt. 1 gr. 17 (b. of sugar, at £ 2..16..9 per cul.
how much is the whole charge?

(8) What is the value of 97 cwt. 156 b. of currants, at

£3..17..10 per cuwt.?

Ans. £157..4..4%.

Ans. £378..0..3.

(9) At £4..14..6 the cwt. what is the value of 37 cwt. 2 qrs.
Ans. £177..14..84.

i3 lb. of raw sugar?

s.
*4==1 7215
: 7

50505
1443

£51948 Ans

t 2¢grs.=1 £3.17.6
X o=2
19 ..7..A
b5
th. 96..17..6
14=1 1.18.9
9..84
£99.5..113 dns,
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(10) Bought sugar at £3..14..6 the cwt.: what did 1 give

for 15 cwt. 1 gr. 1016.2 Ans. £67..2..9.
(11) Required the value of 17 oz. 8 dwts. 13 grs. of gold,
at £3..17..10% per ounce. Ans. £67..17..11.
(12) At £37..6..8 per cwt. the value of 1 cwt. 2 grs. 10 (5.
of cochineal is required. Ans. £569..10.
(13) Required the value of 13 hhds. 42 gals. of Champagne
wine, at £26..13..6 per hhd. Ans. £350..17..10.

(14) A gentleman purchased, at an auction, an estate of
149a. 3r. 20p. at £54..10 per acre. What was the whole
purchase money, including the auction duty of 7d. in the £ ;
the attorney’s bill for the deeds of conveyance, £ 33..6..8; aud
his surveyor’s charge for measuring it, at 1s. per acre?

Ans, £8447..5..0%.

Rute 9. To find the price of 11b. at a given number of shiungs
per ent.

Multiply the shillings by 8, and divide the product by 7; the quo-
tient will be the price of 1{b. in farthings.*

(1) What is the price of 1 /b, at 44s. 4d. per cit.?+

(¥) What are the respective prices per [b. at 86s. 4d. ; 91s.;
and 116s.8d. per ewt.? Ans. 91d.; 93d.; and 1s. 0Ld.

Ruie 10. It is sometimes expedient to change the price and the
quantity for each other. Thus, 48 yards at 2s. 9d. will be equivalent
to 33 yards at 4s.; because 2s. 9d. = 33d. and 4s. = 48d.

(1) What is the value of 72 yds. at 3s. 5d. and at 14s. 7d.
per yard ? Ans. £12..6, and £52..10.

(2) 80 yds. at 15s. 3d. and at 16s. 8d. per yard?

Ans. £61, and £66..13..4.

(3) 42 lbs. at 111d. and at 1s. 3%d. per Ib.? .

Ans. £2..0..3, and £2..13..45.

TARE AND TRET.

Gross weight is the weight of any goods, together with that
of the package which contains them.

* Multiplying by 3 reduces the shillings to fourpences, and 7 four-
pences (or 2. 4d.) are the value of 1 cnt. at 1 farthing per 1b.
+ 4ds.dd.
8

7)133

~——

19 farthings == 43d. per Ib. Ans,



64 TARE AND TRET. [THE TUTOR'S

Neai weight is that of the articles alone, or what remains
after the deduction of all allowances.

Tare is an allowance tor the weight of the package. Itis
either so much in the whole, or at so much per bag, box,
barrel, &e. or at so much in the cwt.

Tret is an allowance of 41b. in 1041b. (or 5 part) for waste.
Clgf is an allowance of 2. in 3 cnt, on sume goods: but both these
are nearly obsolete,

Suttle is the remainder when any particular allowance has been de-
ducted.

Rure. When the Tare is at so much for each bag, &c. the
whole Tare may be found by multiplying by the number of
them. When it is at so much per cwt. take the aliquot parts
of the Giross for the Tare. Subtract the 7'are from the Gross;
the remainder is the Neat: unless there is Tret allowed.

If Tret is allowed, it is 5 of the Tare suttle, which being subtracted
from it, the remainder is the Neat.  But if Cloff also is to be allowed,

the cnts. Tret-sudtle, multiplied by 2, and divided by 3, will be the
1bs. Cleff, which subtract to find the Neat.

(1) In 7 frails of raisins, each weighing 5 cwt. 2 grs. 5 1b.
gross, tare at 23 /b, per fiail, how much neat weight ?*

(2) What is the neat weight of 25 hogsheads of tobacco,
weighing gross 163 cwt. 2 ¢grs. 15 1b. tare 1G0 (b, per hogs-
head ? Ans. 144 cwt. 1 qr. 7 (b.

(3) In 16 bags of pepper, each weighing 85/b. 40z. gross,
tare per bag, 3/b. S¢z. how many pounds neat? Ans. 131110b.

(4) What is the neat weight of & hogsheads of tobacco,
weighing gross 76 cuwt. 1 gr. 14 (b, tave in the whole 762167

Fns. 68 ewt. 2 grs. 18 1b.

(8) In 75 barrels of figs, each 2 grs. 27 (b. gross, tare in
the whole 597 (b. Low much veat weight?  Aus. 60 cint. § gr.

(6) What is the neat weight of 18 butts of currants, each
Scwt. 2¢rs. G (b. grors. tare at 14 (b, per cwt.?+

ent.gr.lo. cnd. gr. (b,
* 5.2, 5 gross, t+ 8.2.. &
23 1are. 9% 2:=18
5..1..10 peut of 1 frail, 76..3..17
7 i, 2
Ans. 37..1;._!_4} neat of the whale. biz=§ 133.3.. 6 whale gross.

19. 0 .254 ere.

Ars. 151 2. B4 neat,

—



ASSISTANT.] INVOICES. 63

(7) Tn 25 barrels of figs, each 2 cwt. 1 gr. gross, tare per
cwt. 16 (h. how much neat weight? Ans. 48 cwt. 0qr. 24 1b.

(8) What is the neat weight of 9 hogsheads of sugar,
each weighing gross 8 cw!. 3 grs. 14 (b. tare 16 [b. per cwi?

Ans. 68 cwt. 1 gr. 24 1b.

(9) In I butt of currants, weighing 12 cwt. 2 grs. 24 lb.
gross, tare 14 1b. per cwt. tret 4 (b. per 104 [b. what is the neat
weight 7%

(10) In 7 cwt. 3 grs. 27 lb. gross, tare 36 b, tret according
to custom, how wany pounds neat? Ans. 826 6.

(11) In 152 cwt. Y gr. 3 1b. gross, tare 10 [b. per cwt. tret as
u val, how much peat weight?  Ans. 133 cw!. t qr. 121b.

(12) What is the neat weight of 3 hogsheads of tobacco,
weighing 13 cwt. 3 grs. 20 b, gross, tare 7 [b. per cw!. tret
and cloff as usual 74

(13) In 7 hogsheads of tobacco, each weighing gross 5 cwt.
2grs. 71b.; tare 8 [b. per cw!. tret and cloff as usual, how
much neat weight? Ans. 34 cwt. qrs. 8 b,

INVOICES, OR BILLS OF PARCELS.

(1) Mrs. Bland. London, Sept. 1, 1830
Bought of Jane Harris.
5. d. £ s &

15 pairs worsted stockings at 4 6 perpr

1 doz.thread ditto. . at 3 2 ........
4doz. black silk ditto. at 8 3 ....... .
14doz. milled hose . . at 4 2 ...
2 doz. cotton ditto. . at 7 6 ........
17 pairs kid gloves . . at 1 8 .......
£21..18.4
. cwt. grs. 1b. 1. ewt. gr. I,

+ M=} 12.2.24 gross + =% 15.. 3.20 gross.
W, - 1.. 2..10 tare. 3..27% tare.
4= 2y 1L, 0..14 suttle, 26) 14.. 3..20% suttle,

) _ 1.9 tret. 2.8 tret.

Ans. 10.. 2..23 neat. 14.. 1..124 suttle,
X2--3z= 9% clofl.

4ns, 14.. 1.. 3 neat.
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{2) Mr. Isaac Pearson, Derby, June 3, 1830,
Bought of John Sims and Son.
s. d. £ s d
15 vds.satin . . . . at 9 6 peryard
181 yds. flowered silk. at 17 4 ......... '
12 yds. rich brocade. . at 19 8 .........
161yds. sarcenet . . . at 3 2 ...
13} yds. Genoa velvet . at 27 6 ..........
23 yds. lustring . . . at 6 3 ...
£62.11.94
(3) Miss Enfield, Nottingham, June 4, 1830.
Bought of Joseph Thompson.
s. d. £ s d
4lyds. cambric . . . at 12 6 per yard
12iyds. mbslin . . . at 8 3 ...
15 yds. printed calico . at 5 4 ...
2 doz. napkins . . . at 2 3 each
14 ellsdiaper . . . . &t 1 7 perell
35 ellsdowlas . . . . at 1 ... .
£17.14.11

—
——

Reccived the above,
Josera THOMPSON.

(4) Mrs. Mary Bright sold to the Right Honourable Lady
Anna Maria Lamb, 18 yards of French lace,at 12s.3d. per yd.;
5 pairs of fine kid gloves, at 2s.2d. per pair; 1 dozen French
fans, at 3s. 6d. each; two superb silk shawls, at three guineas
each; 4 dozen Irish lamb, at Is. 3d. per pair; and 6 sets of
knots, at 2s. 6d. per set.—Please to make out the Invoice for
her. Total amount, £23..14..4.

(5) Mr. Thomas Ward sold toJames Russell Vernon, Esq.
§74 vards of fine serge, at 35.94. per yd.; 18yds. of drugget, at
9s. per yd.: 155 vds. of supertine scarlet, at 22s. per yd.; 163
vds. of Yorkshire black, at 18s. per yd. ; 25 yds. of shalloon, at
Is.9d. peryd.; and 17 yards of drab, at 17s.6d. per yd.— Make
an Iuvoice of these articles,  Tolal amount, £ 60..10..5%.

(6) Mr. Samuel Gieen, of Wolverhampton, sent to Messrs.
Wright and Johnson, aureeably to order, 27 calf skins, at
3s.6d. eachi; 75 sheep skins, at 1s.7d.; 39 coloured ditto, at
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1s.8d.; 15 buck skins, at 11s. 6d. ; 17 Russia hides, at 10s.7¢.;
and 125 lamb skins, at 1s.2§d.—Draw up the Invoice.
Total amount, £39..1..81.

(7) Mr. Richard Groves sent the following articles to the
Rev. Samuel Walsingham; viz. 2 stones of raw sugar, at 6.¢.
per it ; 2 loaves of sugar, 154 Ib, at 111d. per Ib; a stone ol
East India rice, at 3}d. per Ib; 2 stone Carolina rice, at dd.
per Ib; 15 oz. nutmeys, at 61d. per oz.; and half a stone of
Dutch coffee, at 1s. 10d. per {b.—Make a copy of the Invoice.

Total amount, £3..5..53.

BILLS OF BOOK-DEBTS.

(8) Mr. Charles Cioss, Chester.
To Samuel Grant and Co. Dr.
1R30. s d. £ s d..
Apr. 14. Belfast butter, 1 cwt. 0 6 perlb.

Cheese, 1 7cnt. 3yrs. 121b at 56 0 Jongewt.
May 8. Butter §firkin, 231bat 0 61 per ib.

July 17. 5 Cheshire cheeses, 127tb at 0 64 .........
Sept. 4.2 Stilton  ditto, 15tb at 0 104.........
“Cream cheese, 13tbat 0 8f.........

Dec. 28. Received the contents,
SAMCEL GRANT.

, (9) Mr Charles Septimus Twigg, Newark.
To Isaac Jones, Dr.

1829. s. d. £ s d
Oct. 22. Tares, 39 bushels, at 1 10 per bush.
1830. Pease, 18 bushels, at 30 4 per gr....
Feb. 18. Malt, 7qrs. . at 63 6 perqr....
Hops, 2cwt.lgr.at 1 5 perib....
Feb. 20. Oats, 6qrs. . at 2 4lper bush.
Beans, 17qrs. . at 37 4 perqr...,

£ 84..9..11

1830, July 1. Received the abovéfor Isaac Jones,
THomss WesT.
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SIMPLE INTEREST

Is the premium allowed for the loan of any sum of money
during a given space of time.

The Principal is the money lent, for which Inferest is to
be received.

The Rate per cent per annum is the quantity of Interest
(acreed on between the Borrower and the Lender) to be paid
for the use of every £ 100 of the Principal, for one year.

The Amount is the Principal and Iuterest added together.

1. To find the Interest of any Sum of Money for a Year.

Ruie. Multiply the Principal by the Rate per cent, and
that Product divided by 100, will give ‘t‘he Interest required.

Note. When the Rate is an aliguot part of 100, the Interest may
be calenlated more expeditiously by taking such part of the Principal.
‘Thus, for 5 per cent, take 5%; for 4 per cent, 5%, or § of §; for 2 per
cent, ¢5; for 23 per cent, ;5; for 3 per cent, 4, plus § of that; &e.

This rule is applied to the calculation of Commission,
Brokerage, Purchasing Stocks, Insurance, Discounting of
Bills, &c.*

I1. For several Years. Multiply the Interest of one year
by the number of years, and the product will be the answer.

For parts of a year, as months and days, &c. the Inferest
may be found by taking the aliquot parts of a year; or by
the Rule of Three: and it is customary to allow 12 months
to the year, and 30 days to a month.4

» To discount a Bill of Exchange is to advance the cash for it be
fore it becomes due; deducting the Inzerest for the time it has to run,
Baunkers always charge Discount as the Interest of the sum.

+ At the rate of 5 per cent, the interest of £1 for a vear is 1s.; or
one penny for a month. Therefore, the principal X the number of
suonths, gives the interest in pence.

Or, take the parts of a year for the menths, out of as many shillings
as there are pounds in the principal.

Thus, to find the interest of £40..10 for 2 months, say 404d. X 2
= 8ld. = 65.9d.; or, 2 months being } of a year, 40s. 6d. 6=
65.9d. Ans. )

For days, take the aliquot parts of a month. The interest for days,
at 5 per cent, may also be found by multiplying the principal by the
number of days, and the product divided by 365 will give the answer
in shillings ; or divided by 7300 (== 365 X 20) will give the answer in
pounds,
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(1) What is the interest of £375 for a year, at £5 per cent
er annum?*
(2) What is the ioterest of £945..10 fof a year, at £4 per

cent per apnum? ; Ans. £37..16..4%.
(3) What is the interest of £547..15, at £5 per cent per
anoum, for 3 years? - Ans. £82..3..3.
(4) What is the iuterest of £254..17..6 for 5 years, at £4
per cent per annum? Ans. £60..19..6.
(5) What is the amount of £556..13..4, at £5 per cent per
annum, .n 5 years? Ans. £695..16..8.

Nore. Commission and Brokerage (commonly called Brokage) are
allowances ot so much per cent to an agent or broker, for buying or
selling goods, or transacting business for awother.

(6) My correspondent informs me that he has bought
goods to the amount of £754..16, on my account: what is
his commission at £2% per cent? Ans. £18..17..43.

(7) If 1 allow my factor £33 per cent for commission,
what will he require on £876..5..10?7  Ans. £32..17..24.

Norg. Stock is a general terin to designate the capitals of our
trading companies; or to denote property in the public Funds; which
means the money paid by Goverument for the interest of the Natiornal

Deit. The quantity of dtock is u nominel sum, for which the owner
receives a certain rate of interest while he holds the same.’

(8) At £110% per cent, what is the purchase of £2064..16,

South Sea stock ? Ans. £2265..8..4.
(9) At £1043 per cent, South Sea annuities, what is the
purchase of £179/..14? Ans. £1876..6..113.
(10)-.At £963 per ceni, what is the purchase of £577..19,
Bank anuuities ? Ans. £5659..3..33.
(11) At £124§ per cent, what is the purchase of £758.,
17..10, India stock ? Ans. £945..15..4%.

(12) What sum will purchase £1234, of the 3 per cent con-
sols, at £893 per cent; including the broker's charge of §, or
2s. 6d. per cent, oo the amouut of stock?  4ns. £770..7..11%.

+ £375
5 Better thus:
£ 18[75 £ £
| 2 6= 44,375
5. 1500 dny. 18,15

Ans, 1815

Cutting the two figurcs in the above divides the number by 100;
see Divmion, p. 23.
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(13) If T employ a broker to buy goods for me, to the
mmnount of £2575..17..6, what is the brokerage at 4s. per
cent %

(14) What is the broker’s charge on a sale amounting to

£7105..6..10, at 5s. 6d. per cent? Ans. £19..10..9%.
(15) What is the brokage on goods sold for £975..6.4,
at 6s. 6d. per cent? Ans. £3.3..4%.

(16) What is the interest of £257..5..1, at £4 per cent per
annum, for a year and three quarters?  /Ans. £18.0..14.
(17) What is the interest of £479..5, for 5] years, at £5
per cent per annum? Ans. £125..16..0%.
(18) What is the amount of £576..2..7, in 7} years, at
£41 per cent per annum? Ans. £764..1..8%.
(19) What is the interest of £259..13..5, for 20 weeks, at
425 per cent per annam? Ans. £4..19..10%.
(20) What is the interest of £2726..1..4, at £41 per cent
per annum, for 3 years, 154 days? Ans. £419..15..61.
(21) Compute the interest of £165, for 49 days, and for
146 days, at £5 per cent per annum?
Ans. £1..0..9%, and £3..2..0.
(22) What will a banker charge for the discount of a bil}
of £76..10, and another of £54, negotiated on the 18th of
May; the former becoming due June 30, and the latter July
13; discounting at £5 per cent? /Ans. 8s. 114d. and 8s.3d.

Hhen the Amount, Time, and Rate per cent are given, to find
the Principal.

RuLe. As the amount of £ 100, at the rate and for the time
given, is to £100; so is the amount given, to the principal
required.

(23) What principal being put to interest will amount to
£402..10 in 6 years, at £3 per cent per anpum P4 '

(24) What principal being put to interest for 9 years, will
amount to £734..8, at £4 per cent per annum? Ans. £540.

s £ sd
* 4=} 2575.17.6 03
£5]15.. 3.6 12
20 42
s. 303 4
Ans. £5.3..03. 1]68
£ £ £ 3 £

$ E3X51002= £115. As115 : 100 : : 402.10 : 350. Amn.
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(25) What principal being put to interest for 7 years, at
£5 per cent per annum, will amount to £334..16?
Ans. £248.

When the Principal, Rate per cent, and Amount are given, o
Jind the Time.

RuLe. As the interest for one year, is to 1 year; so is the
whole interest, to the number of years.

(26) In what time will £350 amount to £402..10, at £3
per cent per annum ¥
(27) In what time will £540 amount to £734.8, at £4

per cent per annun ? Ans. 9 years.
(28) In what time will £248 amount to £334..16, at £5
per ceut per annuwm ? Ans. 7 years.

IVhen the Principal, Amount, and Time age given, to find the
Rate per cent.

Rure. As the principal, is to the whole interest ; sois £100,

to its interest for the given time. Divide that interest by the
number of years, and the quotient will be thé rate per cent.

(29) At what rate per cent will £350 amouat to £402..10,
in 5 years?4 :
(30) At what rate per cent will £248 amount to £334..16,

in 7 years? Ans. £5 per cent.
(31) At what rate per cent will £540 amount to £734..8,
in ¥ years? Ans. £4 per cent.
DISCOUNT

I's the abatement of so much money, on any sum received be-
fore it is due, as the money received, if put to interest, would
cain at the rate, and in the time given. Thus £100 presen?
money would discharge a debt of £105 to be paid a year
hence, Discount being made at £5 per cent.

£
* 350 % 3
100
£ 402..10—£ 350 = £52..10, the whole interest.
As £10..10 : | year : : £52..10 : 5 years, Ans.

+ As £350 : £52.10 : : £100 : £15 = the interest of £100 for §
years, ‘Then 15+ 6==£3, the rate per cent.

== £10..10, the interest fur 1 year.
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RuLe. As £100 with its interest for the time given, is to
that interest; so is the sum given, to the Discount required.

Also, as that Amount of £100, is to £100; so is the given
sum, to the Present worth.

But, if either the Discount or the Present worth be found
by the proportion, the other may be found by subtraeting
that from the given sum.

(1) What are the discount and present worth of £386.5
for 6 months, at £6 per cent per annum ?*

(2) How mucli shall I receive in present payment for a
debt of £357..10, due 9 wmonths hence; allowing discount at

£5 per ceot per anuum? Ans. £344..11..63 4.
(3) What is the discount of £275..10 for 7 months, at £5
per cent per annum ? Ans. £7.16..0% .

(4) What is the present worth of £527..9..1, payable m 7
mouths, at £4% per cent per anuum?
Ans, £514..13..10% 22295
() Required the present worth of £875. 5..6, due m 5
mouths, at £ 41 per cent per annum? Ans. £859..3.3% #iis
(6) What is the present worth of £500, payable in i0
wonths, at £5 per cent per annum? Ans. £450,
(7) How wuch ready money ought [ to receive for a vote
of £¢5, due in 15 months, at £5 per cent per annum?
.HIIS. £70..I ‘..9{‘1.
(8) What will be the present worth of £ 150, payable at 3
amstalments of four months; ¢.e. one third at 4 montbs, one
third at 8 months, and one third at 12 months, discouuting
at £5 per cent per annum? Ans. £145..3 .84
(9) Of a debt of £575..10, one moiety is to be paid in 3
motiths, and the other in 6 months. What discount must be
aliowed for present payment, at £5 per cent per annum?
Ans. £10..11..4}.

-

'Sm.=§£§_ £

100+£3 ==£103:.—_ amount of £ 100 in 6 months,

8.
As 103 : 3 :: 386.. 5 .
3 386..5

103)1158..15( 11..5 discount.
1133 375..0 present worth.

25
20
037515 = 8.
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(10) What is the present worth of £500, at £4 per cent
per annum; £100 being to be paid down, and the rest at two
6 mouths? ' Ans. £488.9..82

(11) Bought goods amounting to £109..10, at 6 months’
eredit, or £31 per cent discount for prompt payment. How
much ready money will discharge the account?*

Ans. £105..13..45.

Note. The Rule to find the present worth of any sum of money
is precisely identical with that case in Simple interest in which the
Amount, Time, and Rate per cent are given to find the Principal.
See page 70.

COMPOUND INTEREST

Is that which arises from both the Principal and Interest:
that is, when the Interest of money, having become due, and
not being paid, is added to the Principal, and the subsequent
Interest is computed on the Amount.

RuLe. Compute the first year's interest, which add to the
principal: then find the interest of that amount, which add
d@B before, and so on for the number of years. Subtract the
given sum from the last Amount, and the remainder will be
the Compound Interest.

(1) What is the compound interest of £3500, forborne 3
years, at £ per cent per annom?4

(2) What is the amount of £400 in 3L years, at £5 per
cent per annum, compound interest?  Aus. £474..12..6%,

(3) What will £650 amount to in 5 years, at £5 per cent
per annum, comnpound interest? Ans. £529.11.7%.

(4) What is the amount of £550..10 for 3L years, at £6
per cent per ansum, compouand intercst? Ans. £675.6..6.

(5) What is the compound interest of £ 764 for 4 years and
9 months, at £6 per cent per an.am?  Ans. £243..18..8.

* The discount in cases of this sort is so much per cent on the
1, withuat regard to time. 1t is, therefore, computed as a year’s

“est.
T 35 £500 25 £551.. 5
25 27.11.3
o5 025 amount in 1 yr. 578..16..3 amount in 3 years,
26..5 560.. 0..0 principal subtract,

551..6 do. in2 yrs, £78..16..3 4ns.
D
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(6) What is the compound interest of-£57..10..6, for 5
years, 7 wouths, and 15 days, at £5 per cent per annum?
: , Ans. £18..3.8%,

(7) What is the compound interest of £259..10, for 3

years, 9 months, and 10 days, at £ 4% per cent per annum?
Ans. £46..19..104.

EQUATION OF PAYMENTS

Is, when severai sums are due at different times, to find »
mean time for payiug the whole debt; to do whieh, this is
the common

RuLe. Multiply each term by its time, and divide the sum
of the products by the whole debt; the quotient is accounted
the mean time. £

(1) A owes B £200, whereof 40x 3= 120
£40 is to be paid at 3 months, 60x 5= 300
£60 at 5 months, and £ 100 at | 1003 10 = 1000
10 mouths. At what time may 2100)14}20
the whele debt be paid together, Ans. 775 montll
without prejudice to either?

(2) B owes C £800, whereof £200 is to be paid at 3
months, £100 at 4 months, £300 at 5 months, and £200
at 6 wonths; but they agree that the whole shall be paid at
ouce. Whatis the equated time? Ans. 4 months, 185 days.

(3) A debt of £360 was to have been paid as folows:
viz. £120 at 2 montlis, £200 at 4 months, and the rest at
months; but the parties have agreed to have it paid at one’
mean time. What is that time? Ans. 3 months, 131 days.

(4) A merchant bought goods to the value of £500, to pay
£ 1060 at the eud of 3 months, £ 150 at the end of 6 months,
and £250 at the end of 12 months; but it was afterwards
agreed to discharge the debt at one payment. Required the
time, Ans. 8 months, 12 da:}/s.

(5) H is indebted to L a certain sum, which is to be paid
at 6 different payments; thatis, 1 at 2 months, £ at 3 months,
+ at 4 months, 1 at 5 months, { at 6 menths, and the rest at
7 wonths; but they mutually agree that the whole shall be
paid at oue equated time. Whatis that time? Ans. 4% months.

(6) A is iudebted to B £120, whereof L is to be paid at 3
months, { at 6 months, and the rest at 9 months. What is the
oquated time of the whole payment? Ans. 5 months.
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BARTER

Is the exchanging of commodities.

RuLe. Compute, by the most expeditions method, the
value of the article whose quantity is given: then find what
quantity of the other, at the rate proposed, may be had for
the same money.

Note. Sometimes one tradesman, in bartering, adrances his goods
above the ready money price. In this case, it will be necessary to

proportionate the other’s bartering price to his ready money price, by
the Rule of Three.

(1) What quantity of chocolate, at 4s. per lb. must be
exchanged for 2 cwt. of tea, at 9s. per [b. 7

(2) A and B barter: A has 20 cwt. of prunes, at 4d. per
{b. ready money, but in barter will have 5d. per lb. and B
has hops worth 32s. per cw/. ready money: what ought B to
charge his hops, and what quantity must he give for the 20
ewt. of prunes? +
»(3) How much tea at 9s. per /b. can I have in barter for
4 cwt. 2 grs. of chocolate, at 4s. per (b. ? Ans. 2 cwt.

(4) A exchanges with B 231 cwt. of cheese, worth 52s. 6d.
per cwt. for 8 pieces of cloth, containing 248 yards, at 4s. 4d.
per yard; the difference to be paid in money. Who receives
the balance, and how much?  Ans. A receives £7..19..1.

(5) How much ginger, at 154d. per (6. must be exchanged
for 3L {b. of pepper, at 134d. per [b.7  Ans. 31b. 13} oz.

(6) How many dozen of candles, at 5s. 24. per dozen,
must be bartered for 3 cwt. 2 grs. 16 1b. of tallow, at 37s. 4d.
per cwt. ? Ans. 26 dozen, 38% [b.

(7) A exchanges with B 608 yards of cloth, worth 14s. per

* 224 % 9 = 2016s. the value of the tea.
Asds. : 10b. = : 20i6s. : 504 Ib. of chocolate, Ans.

+ As4d. : 5d. : : 32s. : 40s. the price per cut. to be charged for

the hops.
20 ewt. = 2240 Ib.

4

J
11200d, the value of the prunes,
11200
As40s. : lemt, : : 11200d, : —— =23 cnt, 1gr. 95815, Ans,
12 480

480d.
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vard, for 83 cwt. 2 grs. 24 1b. of bees’ wax, and £125..12 in
cash. W hat was the wax charged per cwt.? Ans. £3..10.

~ (3) A barters with B 320 dozen of candles at 4s. 6d. per
dezen, for cotton at 8d. per (b. and £30 in cash. What was

the guantity of cotton? Ans. 11 cwt. 1 ¢r.
(%) How much cotton, at 1s. 2d. per lb. must be given for
114 0. of tobacco, at 6d. per (b.? Ans. 485 Ib.

PROFIT AND LOSS

s a Rule by which we discover the gain or loss in the buy-
in and selling of goods; and which enables us to adjust the
pitces of articles, s0 as to gain or lose so much per cent, &e.

1 b questions are solved by the Rule of Three, or Practice.

‘{lie prime cost means the purchase money ; therefore
plus the gain, or
minus the loss,
the prime cost equul the gain.
the gain equal the prime cost.
The selling price plus the loss equal the prime cost.

Gain or loss per cent means so much on £ 100 purchase money, or
prime cust ; therefore, when £20 per cent are, gained, £ 120 is the sell-
wey price per cend ; when £20 per cent are lost, &£ 80 is the selling price.

Case 1. Given, the prime cost and the selling price of an integer or
quantity, to find the gain or loss per cent.

As the prime cost given : the gain or loss : : £100 : the gain or
loas per cent.

Case 2. Given, the prime cost as before, with a proposed gain or lose
per cent, 1o find the selling price.

. $ £100 plus the gain .. . . .
As£100: %or £ 100 minus the loss 3 * © theprime cost : the selling price.

Case 3. Given, the selling price of an integer or quantity, and the

gain or loss per cent, to find the prime cost.

As £100 plus the gain | | . ) . .
or, £ 100 xll)xinus the lossg : £100 : : the selling price : the prime cost.

‘§ hie prime cost % g equal the selling price.

The selling price minus %

Case 4. Given, the selling price of an integer, and the gain per cent,
to find the gain per cent at some other proposed price.

As the selling price : £ 100 plus the gaia : : the proposed price : the
sellineg price per cent, from which deduct £ 100 for the gain per cend e

ired. )

Secondly, To find another selling price, at a different gain per cent.

As £100 plus the gain : the selling price : : £ 100 plus the proposed
gain : the selling price required.

A much greater variety of cases may oceur; but it is presumed
that the student who attains a due knowledge of these, will easily
comprehend the rest.
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(1) If 1 yard of cloth costs 11s. and is sold for 12s. 6d.
what is the gain per cent?*

(2) 11 60 ells of Holland cost £ 18, what must 1 ell be scld
for to gain £8 per cent?¢

(3) If 1 7b. of tobacco cost 16d. and be sold for 204. what

is the gain per cent? Ans. 120,
(4) If a parcel of cloth be sold for £560, gaininy £12
per cent, what is the prime cost? Aus. L3060,
(5) If a yard of cloth be bought for 13s. 44. and sold a¢ain
for 1Gs. what is the gain per cent? Ans. £20.
(6) If 112 1b. of iron cost 27s. 6d. what must 1 cuct. be suld
for to gain £15 per ceat? Ans. £1.41..74,

(7) If 375 yards of cloth be sold for £490, at £20 j.(r
cent profit, what did it cost per yard? Ans. £1..1..97 §33.
(8) Sold 1 cwt. of hops for £6..15, at the rate of £25 per
cent profit. What would have been the gain per cent, it
they had been sold for £8 per cwt.? Ans. £48.2..111 2.
(9) If 90 ells of cambric cost £60, how must I sell it per
yard to gain £18 per cent? Ans. 12s. T285d.
(10) A plumber sold 10 fothers of lead for £204..15, and
gained after the rate of £12..10 per cent. What did it cost
him per cwt.? Ans. 18s. 8.
(11) What was the profit on 436 yards of cloth, bouglt it
8s. 6d. and sold at 10s. 4d. per yard?  Ans. £39.19..4.
(12) Bought 11 tons of steel at £69 per toun, which was
retailed at 6d. per [b. What was the loss sustained?
Ans. £152.
(13) Bought 124 yards of linen for £32. How should the
same be retailed per yard, to gain £15 per cent?
Ans. 8s. 111%%d.
(14) Bought 249 yards of cloth at 3s. 4d. per vard, and
retailed the same at 4s. 2d. per yard. What was the whole
gain, and how much per cent?}
Ans. £10..7..6 profit, and £25 per cent.

cost gain cost
«Asils : 1s.6d. : @ £100 : %ﬁ=£13..12..8§ 19. Aus.
2 2 2

Mxp. g;‘ 3 sixp.

cost 8. price oist
$ASEILO : £108 : : £18 : 10?0>(§ I8 o £19.8.91 4, the seli-

ing price. And £19..8.95 — 60 = 6s. 53d. the price per el
+ For the solving of this question, ses Cases | and 2.
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FELLOWSHIP, OR PARTNERSHIP,

Is a rule by which any number or quantity may be divided
into certain proportionate parts. It is applied to determine
the respective shares of gain or loss of the several partnersin
a company, in proportion to their respective shares of the
capital employed as a joint stock: alsoin the division of
common lands, and other cases of a similar kind.

FELLOWSHIP WITHOUT TIME.

RuLE. As the whole stock, is to the whole gain or loss; so
is each individual share, to the correspondent gain or loss.

Proor. The sum of the shares will be equal to the whole
gain or loss.

(1) A and B joinin trade. A putsinto stock £20, and B
£40; they gain £50. What is the share of each?*

(2) A, B,and C, joined in trade: A putin £20; B, £30;
and C, £40; and they gained £180. What is each man’s
vart of the gain? Ans. A, £40; B, £60; C, £80.

(3) Four persons, B, C, D, and E, formed a joint stock: B
putin £227; C, £349; D, £115; and E, £439: they gained
£428. Required each person’s share of the gain.

Ans. B, £85..19..6% 7.  C, £132..3..97'%..
D, £43..11..12 #%. E, £166..5..6%1%s.

(4) D, E, and F, entered into partnership. D’s stock was
£750; E’s, £460; and F's, £500; and at the end of 12 months
they had gained £684. What is each man’s particular share
of the gain? Ans. D, £300; E, £184; and F, £200.

(5) A tradesman isindebted to B, £275 .14; to C, £304..7,
to D, £152; and to E, £104..6; but, upon his decease, his
estate is found to be worth but £675..15. How must it be
divided among his creditors?

Ans. B's share, £222..15..2—6584; C's, £245..18..11—15750;
D’s, £122..16..23 —12227; and E’s, £84..5..6—15620.

(6) Four persons trade together with a joint capital; of

which A bas {, B4, C %, and D }; and at the end oi 6

* 20 4 40 =60
Cso .. $20 : £16.13. 4= A’s share,
4560 : 50 : 340 : 83.. 6. 8= B’s share,

50.. 0.. 0 Proof.
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months they gain £100. What is each person’s share of the
gain? Ans. 4, £35..1.9—12; B, £26..6.3§—9;
C, £21..1..01—30; and D, £17..10..10L—6.
(7) Two persons joined in the purchase of an estate yleld-
ing £1700 per annum, for £27200, whereof D paid £15000,
and E the rest: some time after, they sold it for 24 years’
purchase. What was each person’s share P*
Ans. D, £22500; E, £18300.
(8) D, E, and F form a joint capital of £647. Their re-
spective shares are in proportion to each other as 4, 6, and 8;
and the gain is equal to D’s stock. Required each person’s
stock and gain.
Ans. D's stock, £143..15..6% gain, £31..19..05%.
E'syuue.... 215..13.4 ...... 47..18..6 .
Fsy.uu.... 287..11..1% ...... 63..18..03,.
(9) D, E, and F joined in partnership; the amount of their
stock was £100: D's gain was £3; E's, £5; and F's, £8
What was each man’s stock?
Ans. D’s stock, £18..16; £'s, £31..5; and F's, £50.

FELLOWSHIP WITH TIME.

RuLE. As the sum of the products of each person’s monev
and time, is to the whole gain or loss; so is each individual
product, to the corresponding gain or loss.

(1) D and E enter into partnership: D puts in £40 for
three months, and E £75 for four months, and they gaiu
£70. What is each man’s share of the gain P4

(2) Three tradesmen joined in company: D put into the
joint stock £195..14 for three months; E, £16..9..18..3 for 5
morths; and F, £59..14..10 for 11 months: they gained
£364..18. What was each man’s share of the gain?

Ans. D's, £102..6.4—5008; E's, £148.1..11—482802;
and F’s, £ll4 10..62—14707.

(3) Three merchants join in company for 18 months: D

puts in £500, and at 5 months’ end takes out £200, at 10

* The sale of a property for so many years’ purchase, is understood to
be, for so much present money as the annual rent or value X that
number of years.

+ 40X 3=120 3120 £20 = D’s share.
7ox 4=300  AsHA0: 70 9500 . 70— Kos share,
20 70 Proot
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months’ end puts in £300, and at the end of 14 months takes
out £130; E putsia £400, and at the end of 3 months £270
more, at 9 months he takes out £ 140, but puts in £100 at
the end of 12 months, and withdraws £99 at the end of 15
months; F puts in £ 600, and at 6 months takes out £20v,
at the end of 11 months puts in £500, but takes out that and
£100 more at the ¢nd of 13 mounths. They gain £200.
Required each man’s share of the gain?

Ans. D, £50..7.6—21720; E, £62..12..65—29859; and

F, £87.0..01—14167.

(4) D, E, and F, hold a piece of ground in common, for
which tiley are to pay £36..10..6: D puts in 23 oxen, 27
days; K, 2! oxen, 35 days; and F, 16 oxen, 23 days. What
is each man to pay of the said rent?

Ans. D, £13..3..11—624; E, £15..11..6—1658; and
F, £7.15..11—1136.

ALLIGATION

Is a rule by which we ascertain the mean price of any com-
pound formed by mixing ingredienls of warious prices; or
the quantities of the various articles which will form a m-
ture of a certain mean or average value. It comprises tour
distinct cases.

Case 1. ArricaTioN MEepiaL. The various quantities
and prices being given, to find the mean price of the mixture.

Roure. Multiply each quantity by its price, and divide the
sum of the products by the sum of the quautities.*

(1) A grocer mixed 4 cwt. of sugar, at 66s. per cwt. with
7 cwt. at 43s. per cwt. aud 5 cwt. at 37s. per cwt. What is
the value of 1 cwt. of this mixture? Ans. £2..4..4%.

(2) A vintner mixes 15 gallons of canary, at Ss. per gallon.
with 20 gallous, at 7s. 4d. per gallon; 10 gallous of sherry,

, EXAMPLE.
* A farmer mixed 20 bushels of s

. s.
wheat, at 5s. pcr bushel, aml 36 20X 5 == 100
bushels of rye, at 3s. per busbel, 80X 3 = 108
with 40 bushels of barley, at 2s. WX 2= &
per bushel, What is the worth 9y

- N - 20 ) 208 ( 35
of a bushel aof this mixture? )~;( 3. Ans,
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at 6s. 84. per gallon; and 24 gallons of white wine, at 4s.
per gallon. What is the worth of a gallon of this mixture?
Ans. 6s. 2L 25d.
(3) A maltster mixes 30 quarters of brown malt, at 28s.
per quarter, with 46 quarters of pale, at 30s. per quarter,
and 24 quarters of hizh dried ditto, at 25s. per «uarter.
What is one quarter of the mixture worth?
Ans. £1.8..21 5.d.
(4) A vintner mixes 20 quarts of port, at 5s. -Ad. per
quart, with 12 quarts of white wine, at &s. per quart, 39
yuarts of Lishon, at 6s. per quart, and 20 quarts of moun-
tain, at 4s. 6d. per quart. What is a quart of this mixture
worth? Ans. 5s. 32 33d.
{8) A refiner melts 12 {b. of silver bullion, of 6 vz. fine,
with 8 7h. o' 7 oz. fine, and 10 (b, of S oz, fine: required the
fineness of 1 [b. of that mixture? Ans. 6 0z, 18 dwt. 16 gr-

Case 2. ALLIGATION ALTERNATE. The various prices
being given, to find the quantities which may be mixed, to
bear a certain average price.

RuLe. Arrange the given prices in one column, with the
proposed average price on the left.

Link each less than the average with one greater.

Place against each term the difference between that with
which it is linked and the mean; aud the respective differ-
ences will be the quantities required.

Nore. Questions in this rule admit of a great variety of an-

swers, according to the mapper of linking them: also by taking
uther numbers proportional to the answers found. .

(1) A vintner would mix four sorts of wine together, of
18d. 20d. 24d. and 28d. per quart: what quantity of each
sort must he take to sell the mixtore at 22d. per quart.*

(2) A grocer would mix sugar at 4d. 6d. and 10d. per b.

Answer, Prouf. Cr thus: Proof.

s 18— 2 0f 184 = 36d. | IS—— 6 of 184 — 108d,
20— J 6 of 20d, — 120 | 5,20 2 of 20d, — 40
2"’24—‘~ 4of 24d — 96 | 22201 |2 of 2d. — 49
28 2 of 28d. = 56 23——-—-__'1_ of 28([. = 112
14 11) 308 M 14)308

23d. | 224,

DS
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s0 as to sell the compound for 84. per lb. What quantity of
each kind must he take?
Ans. 21b. at 4d.; 2 1b. at 6d.; and 6 (b. at 10d,
(3) How much tea at 16s. 14s. 9s. aud 8s. per (b. will
compose a mixture worth 10s. per (6.7
Ans. 11b.at 16s.; 21b. at 14s.; 6 1b. at 9s.; and 4 1b. at 8
(4) A farmer would mix as much barley, at 3s. 6d. per
busliel, rye at 4s. per bushel, and oats at 2s. per bushel, as
will make a mixture worth 2s. 6d. per bushel. How much
of each sort?  Ans. 6 b. of barley, 6 of rye, and 30 of oats,
(5) A tobacconist would mix tobacco at 2s. ls. 6d. and
Is. 3d. per lb. sv that the compound may be worth Is. 5d.
per (b. What quantity of each sort must he take?
Ans. 7 th. al 2s.; 4 6. at ls. 6d.; and 4 [, at 15. 3d.

Case 3. ArrtcatioN Partiar. This is similar to Case 2,
except that one of the quantities is limited.

RuLE. Link the prices, and place the differences as before.

Then, as the difference opposite to that whose quautity is
given, is to each other difference; so is the given quantity, to
cach required guantity.

(1) A tobacconist intends to mix 20 /b. of tobacco at 15d.
per (b. with others at 16d. 18d. and 22d. per [b. How mauy
pounds of each sort must he take to make one pound of the
mixture worth 17d./%

(2) How much coffee, at 3s. at 2s. and at 1s. 64. per (6.
with 20 (b. at 5s. will make a mixture worth 2s. 8d. per (b.?

Ans. 35 1. at 3s.; 70 lb. at 2s.; and 10 {b. af 1s. 6Gd.

(3) A distiller would mix 10 gallous of French brandy, at
48s. per gallon, with British at 28s. and spirits at 16s. per
gallon. What quantity of each sort must he take to afford
it for 32s. per galion? Ans. 8 British, and 8 spirits.

(4) What quantity of teas at 12s. 10s. and 6s. must be
mixed with 20 (6. at 4s. per (b. that the mixture may be worth
8s. per (b.”  dns. 10 0b. at 65.; 10 b, at 10s.; 2076, at 12s.

- Answer. Proof, . U
*16—— 5 200b.atl5d. ==300d. AsS5 :1::90 : 4
16— 1 41b at l16d, = 64d. :

Yied |1 4u.at18d = 724, As5:2::90: 8
22— 2 81Ib at22d. = 176d.

As35 %, 6124, 3 : 1, 5 17d,
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Case 4. AvusarioNy Toran.  This is also similar to
Case 2, except that the whole quantity of the compound is
{enited.

Rure. Link the prices, and place the differences as before.

‘Tlieu, as the sum of the differences, is to each particular
difference; so is the quantity given, to each required quan-
uty.

(1) A grocer has four sorts of sugar at 12d. 10d. 6d. and
4d. per (6. and would make a composition of 144 [b. worth
8d. per (6. What quantity of each sort must he take ?*

(2) A grocer having 4 sorts of tea at 6s. 6s. 8s. and 9s.
per (b. would have a composition of 87 (b. worth 7s. per (0.
What guantity must there be of each sort?

Ans. 121 (b of 55,5 29 (b of 65.5 29 (b. of 8s.; and 141 (b. of 9s.

(3) A vintuer having 4 sorts of wine, »iz. white wine at
16s. per gallon, Flemish at 24s. per gallon, Malaga at 32s.
per gallon, and Canary at 4Us. per gallon; would make «
wixtore of 60 gallons, worth 20s. per gallon. What quan-
tity of each sort must he take? Ans. 45 gallons of white
wine, 5 of Flemish, & of Malaga, and 5 of Canary.

. (4) A jeweller would imelt together four sorts of gold, of
24, 22, 20, and 15 carals fine, so as to produce a compound
of 42 oz, of 17 carats fine. How much must he take of
each sort? dAns. 4 oz. of 24, 4 0z. of 22, 4 0z. of 20,
and 30 vz. of 16 carats fine.

COMPARISON OF WEIGHTS AND MEASURES.

Thais is merely an application of the Rule of Proportion.
(1) If 50 Dutch peace be worth 65 French pence, how
many Dutch pence are equal to 350 French pence?+
(2) If 12 yards at London make 8 ells at Paris, how many
ells at Paris will make 64 yards at London?  Ans. 422,

‘ Answer. Prouf, . b,
«12 4 48 at 12d. = 576 As 12 : 4 :: 144 : 48
J0— 2 24 at 10d. = 240 As 12 : 2 : : 144 : 24
86 1 1o 24at 6d = l44
a | 4 48at 44 — 192 :
Sum 12 144 144)1152(8d.
+As65: 50 | 3500

or,as 13 : 10 ° ° 350 : '_1—:3_':269’% 4zs.
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(3) If 20 ib. at London make 28 [b. at Amsterdam, how
many lb. at London will be equal to 350 /b. at Amsterdam?

Ans. 375,
(4) 1f 95 lb. Flemish wake 100 /b. English, how many lb.
English are equal to 275 (b. Flemish? Ans. 289 %,

PERMUTATION

Is the changing or varying of the order of things.

To find the number of changes that may be made in the
position of any given number of things.

Rovre. Multiply the numbers 1, 2, 3, 4, &c. continvally
together, to the given number of terms, and the last product
will be the answer.

(1) How many changes may be rung upon 12 bells; and
in what time would they be rung, at the rate of 10 changes
in a minute, and reckoning the year to contain 365 days,
6 bours?

IxXx2%x3X4XIXOXTXB8BxIXIOx1Ix12=

479601600 chauges, which — 10 = 47900160 minutes
= 91 years, 26 days, 6 hours.

(2) A youny scholar, coming to town for the convenience .
of a good library, made a bargain with the person with
whom he lodged, to give him £40 for his board and lodging,
during so long a time as he could place the family (consist
ing of 6 persons besides himself) in different positions, every
day at dinner. How long might he stay for his £40?

' dns. 5040 days.

VULGAR FRACTIONS.

DEFINITIONS,

1. A Fraction is a part or parts of a unit, or of any whole
number or quantity; and is expressed by two numbers, called
the terms, with a line between them.

2. The upper term is called the Numerator, and the lower
term, the Denominator. The Denominator shows into how
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many equal parts unity is divided; and the Numerator is
the number of those equal parts signified by the fiaction.*

3. Every fraction may be understood to represent Iiri-
sion; the numerator being the dividend, and the denominator
the divisor.+

Fractions are distinguished as follows:

4. A SimrLE FracTION consists of one numerator, and one
denominator; as, %, 1}, &c.

5. A Cuompounp Fracrion, or fraction of a fraction, con-
sists of two or more fractions connected by the word of; as,
i of & of /5, &c.  This properly denotes the product of the
several fractions.

6. A PropeEnr FracTION is one which has the numerator
less than the denominator; as, §, %, , 1}, &c.3

7. An ImprroPER FracTiON is one which has the nume-
rator either equal to, or greater than, the denomiuator; as, *,
$ 418 &e g

8. A Mixep NumBer is composed of a whole number an |
a fraction; as, 1%, 171, 83}, &ec.

9. A ComprLEX FracrioN has a fractional numerator or
denominator: but this denotes Division of Fractions. ‘Yhus,

, two-thirds divided by ﬁve-sixths,l—sz eight divided by ome
3

o> [ L

nd two-thirds.

=]

d

* TIn the fraction fivetwelfths (%), the Denominator 12 shows that the
unit or whole guantity is supposed to be divided into 12 equal parts: so
that if it be one shilling, each part will be one-twelfth of 1s. or one
penny. The Numerator shows that 5 is the number of those twelfth
parts intended to be taken: so {5 of a shilling are the same 25 §
peace; % of a foot, the same as 5 inches.

4+ The fraction % signifies not only 4% of a unit, but & units di-
vided into 12 parts, or a twelfth part of 5: and it is obvious that five
twelfth parts of one shilling (or five pence) is the same as one twelfth
part of five shillings. This mode of ‘considering Fractions removes
many of the student’s difficulties.

\

+ A proper fraction is always less than unify: thus } mants one-fourth,
and 1} wants one-twelfth of being equal to 1. But an improper fruction
is equal to unity when the terms are equal, and greater than unity when
the numerator is the greater.

Thus 4, or }},or §3,iseach=1; and $=1%; $=2; §9 =32,

[
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10. A CommoN Measure (or Divisor) is a number that
will exactly divide both the terms. When it is the greafest
number by which they are both divisible, it is called the
Guearest CoMMON MEASURE.

Noru. A prime number has no factor, except itself and unity.

A meltiple signifies any product of a number; and is, therefore
divisivle by the number of which it is a multiple: thus, 14, 21, %
&e. are mudtiples of seven.  Also 14 is a common multiple of 2 and 7,
21, 0f 3 and 7, &e.

REDUCTION

Is the method of changing the form of fractional numbers
or quantities, without altering the valae.

Case 1. To reduce a fraction to ils lowest terms.

Rure. Divide both the terms by any common measure
that can be discovered by inspection; which will produce
an equivalent fraction in lower terms. Treat the new frac-
tion in a similar manner; repeating the operation till the
lowest terms are obtained.*

When the object cannot be accomplished by this process,
divide the greater term by the less, and that divisor by the
remnainder, and so on till nothing remains. The last divisor
will be the greatest common measure; by -which divide both
terms of the fraction, and the quotients will be the lowest
lerms.

(1) Reduce 5 to its lowest terms. Ans. 5
(2) Reduce 3%% to its lowest terms. Ans. {5,
(3) Reduce 4% to the least terms. Ans. 4.
(4) Reduce §23 to the least terms, Ans. &5,
(5) Abbreviate $43% as much as possible. Ans. 3.
(6) Reduce 13§42 to its lowest terms. Ans. 4.

* This first method of abbreviating fractions is, when practicablc,
always to be preferred; and, in the application of it, the following
observations will be found exceedingly useful,

An even number is divisible by 2.

A number is divisible by 4, when the tens and units are so; and by
8, when the hundreds, tens, and units, are divisible by 8. ’

A vumber is a multiple of 3, or of 9, when the swm of its digits is a
multiple of 3, or of 9.

A 5 ora 0, in the units’ place, admits of division by 5; onc cipber
sduaots of division by 10; two, by 100, &c.
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(7) Reduce £%%%% to the lowest terms. Ans. §.
(8) Whaat are the lowest terms of 33357 Ans. .

Case 2. To reduce an improper fraction to its equivalent number.

RuLk. Divide the upper term by the lower.
This is evident from Definition 3.
(1) Reduce '#° to a mixed number.  13°=183. y4ns.
(2) Reduce %9 to its equivalent number. Ans. 134,
(3) Reduce 2$° to its equivalent number, s. 27%.
(4) Reduce 1£4° to its equivalent number. 47S. 5613,
(5) Reduce *£4° to its equivalent number. Ans. 183%.
(6) Reduce *}&! to its equivalent number. Ans. 713¢.

Case 3. To reduce a mized number to an improper fraction.*

Roure. Multiply the whole number by the denominator of
the fraction, and to the product add the numerator for the
numerator required, which place over the denominator.

Note. Any whole number may be expressed in a fractional form,
by putting 1 for the denominator: thus 11==122,

(1) Reduce 183 to the form of a fraction.+

(2) Reduce 563% to an improper fraction.  Ans. *34°,

A number is a multiple of 11, when the sum of the 1st, 3d, 5th, &c.
digits== that of the 2d, 4th, 6th, &c. digits, after retrenching the elevens
contained in each.

A multiple of both 2 and 3 is, of course, a multiple of 6; and =
multiple of 3 and 4 may be divided by 12,

All prime numbers, except 2 and 5, have 1,3,7, or 9, in the units’
place: all others are composite.

EXAMPLES,

(1) Reduce 4282 to the least
terms possible,
<10 +9 =2
8 =12 = {4 =13 dns.

(2) Reduce }2543 to the lowest

Now, because we eannnt easily
discover a common measure, pru-
ceed thus:

76)133(1 then 19)76
s lm__é. 4ns.

terms. —
-5 =3 =11 57)76(1
13540 = 3398 = A% = 1% 57

greatest com. meas. TS})57(3
51

* This is the cénverse of Case 2.
18X 743

1 183 = 7

== '39, Ans.



88 VULGAR FRACTIONS. [ THE TUTOR's -

(3) Reduce 1832 to an improper fraction. Adns. 44,
(4) Reduce 13¢% to its equivalent fraction.  Ans. ¢,

(5) Reduce 272 to its equivalent fraction.  Ans. 35,
(6) Reduce 514,% to a fractional form. Ans. 8320,

Case 4. To reduce a fraction to another of the same value,
halgpy a certain proposed numerator or denominator.
RuLe. As the present numerator, is to the denominator;
80 i8 tbev'roposed numerator, to its denominator. Or, as
the present denominator, is to the numerator; so is the pre-
posed denominator, to its numerator.

(1) Reduce 3 to a fractitn of the same value, whose nu-

merator shall be 2. As2:3::12: 18, Ans. 1.
(2) Reduce & to a fraction of the same value, whose nu-
merator shall be 25. Ans. 32,
{3) Reduce ¢ to a fraction of the same value, whose uu-
merator shall be 47. Ans. 47
65%.
(4) Reduce % to a fraction of the same value, whose de-
nominator shall be 18. Ans. 13,
() Reduce % to a fraction of the same value, whose de-
nowinator shall be 35. Ans. 2%

(6) Reduce § to a fraction of the same value, whose de-

powminator shall be 19. P 163
Ans. o

Case 5. To reduce complex and compound fractions to a sim-
ple form,

RuLe. For a complex fraction, reduce both terms to simple
fractions : then, by inverting the lower fraction, they may
be considered as the terms of a compound fraction. And to
veduce a compound {raction, arrange all the numerators aboye
a line, apd the devoininators below, with the signs of mul-
tiplication interserted: divide all the upper and Jower
terms that are commensurable,* cancelling them with a dash,
and placing their quotients above and below them respec-
tively. Do the same with the quotients: then the producis
of the uncancelled numbers will give the single fraction iu its
lowest terins.t

* That is, having a common dicvisor,
+ This rule is of the kighest impurtance as tending to expc'ite the bug
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262
1) Reduce ﬁ to a simple fraction. Ans. #5.
" P i
v “5 .
(2) Reduce 55 to a simple fraction. Ans. 03,
47 . .
(3) Reduce Y to a simple fraction. Ans. §.
4
(4) Reduce % to a simple fraction. Anrs. 3.
3

.

(5) Reduce % of % of § to a simple fraction. /ns.
)
[

(6) Reduce 3 of 4 of 1} to a simple fraction. Jns. 5.

siness of computation, by abbreviating to the utmost all fractional ex-
pressions, as we proceed.

EXAMPLES,

I
(1) Reduce the complex fraction :—; to a simple form.

2 3
E:i:ﬂxg:%..ﬂns
58 ¥ 33X/
1 7
(2) Reduce % of ¥ of § of 1% to a simple fraction.
3 11 1
f-of'of‘:——”xi’)—(”‘xg:"v.ﬂ.
foof % g ol1% 1¢X3X$X!4 16 ns.
2 1 4 2

(3) Reduce the annexed fractional expression to its proper quan-
tity, .
567

1 112 £ 161452 2 e
o gt o gl oy =S T
1 7
11 1 1 )/ 1
1 rar § ¢ 4 1 g £
XU X IX] X #/X 48X 3 X 0 _ _2£

TIrx IBX XX M X 30X X 6s d"
1 g LV 2 a o 3 8

' 1 1 3 4 1

= £2.855.=£2.8.1}. Ans. 1
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13 28 ) .

T2 r)_f3?2 to a simple fraction.

: ©s 3 . Ans. 43
(S) Reduce 3 of #; of 113 to a single fraction.  Ans. &,
(9) Reduce ¢ of 371 of & to its equivalent number.

{7) Reduce }} of

12 X . . Ans. 112573.
(10) Reduce —4 of *3° of = to its equivalent number.
: 7 Ans. 73

Case 6. To reduce a fractional quantily of a given denomi-
nation, to an equivalent fraction of another denomination.

RuLe. Consider what numbers would redoce the greater
denomination to the less; then to reduce to a greafer name,
multiply the derominator by those numbers; and to reduce
to a less name, multiply the numerator: the compound thus
produced, when reduced to a simple form, will be the frac-
tion required.

(1) Reduce I of a penny to the fraction of a pound.¥

(2) Reduce 2d. to the fraction of a crown. Ans. s er.

(3) Reduce # duwt. to the fraction of a lb. troy. Ans. z35ib.

(4) Reduce # . avoirdupois to the fraction of a cw!.

Ans. vz cwt.

(5) Reduce 1775 of a pound to the fraction of a penny.+

(6) Reduce £ 315 to the fraction of a penny. Jns. 3d.

{7) Reduce 345 of a pound troy to the fraction of a penny-

weicht. Ans. tdwl.
(8) Reduce ;{5 cwt. to the fraction of a lb. .dns. % (b,

Case 7. To find the proper value of a fractional quantily.

Rure. Reduce the numerator to such lower denowmination
as may be necessary, and divide by the denominator; abbre-
viating as much as possible in valuing the remainders.

Nore. It is evident, from Definition 3, that this Case is precisely
that of Compound Division.

{1) Reduce $ of a pound sterling to its proper value.}

7

T S — Y . N .

8 5X 1220 75 Ans

TX2WXI12Z  Tx12
£ =X = = Zd.
t £rs 1920 g — k- Ans,

3X20

P £3=T— =3X5=15s. Ans.
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(2) Reduce 2s. to its proper value. Ans. 4d. 3} grs.
(3) Reduce ¥ of a lb. avoirdupois to its proper value.
“dns. 9 0z. 23 dr.
(4) Reduce § cwt. to its proper value. Ans. 3 grs. 3% Ib.
(5) Reduce { of a {b. troy to its proper value.
Ans. 7 oz. 4 dwts.
(6) Reduce 3% of an ell English to its proper value.
Ans. 2 grs. 33 nails.
(7) What is the value of ££34§? Ans. 19s. 101 3.
(8) Reduce 322 of a mile to its proper value.
* Ans. 6 fur. 106 yds.
(9) Reduce 33 of an acre to its proper value.
Ans. 1 a.2 7. 35 per.
(10) Find the value of 35183 cwt. Ans. 1qr.221b. 333

Case 8. To reduce any given quantity to the fraction of «
greater denomination.

Rure. Reduce the given quantity (if componnd) to the
lowest denomination mentioned, that it may assume a sim-
ple form: then multiply the denominator as in Case 6.

(1) Reduce 15s. to the fraction of a pound sterling.
155. =£48=£3. Ans.
(2) Reduce 4d. 31 grs. to the fraction of a shilling. Ans. 2.
(3) Reduce 90z. 22 dr. to the fraction of a lb. avoirdupois,
Ans. % 1b.
(4) Reduce 3 grs. 3} lb. to the fraction of a cwt.
Ans. % cwt.
(5) Reduce 7 0z. 4 dwts. to the fraction of a lb. troy.
Ans. & 1b.
(6) Reduce 2 grs. 3} nails, to the fraction of an English ell.
Ans. § ell.
(7) Reduce 14s. 61d. % to the fraction of a pound.
Ans. £1’r.
(8) Reduce 44. 11 grs. to the fraction of a crown.
Ans. +%s er.
(9) What fraction of an acre are 3 roods, 32 perches?
Ans. 38 a.
(10) What part of a shilling are % of 2d. Ans. s.

Case 9. To find the least common multiple of two or more
numbers.

RuLE. Arrange the given numbers in a line (omitting any
one that is a factor of oue of the others), and divide any two or
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more of them by a commnon divisor, placing the quotients and
undivided numbers below; procced with these in the same
mauner, and repeat the process till there remain not any two
numbers commensurable : the continued product of the di-
visurs. quotients, and undivided numbers, will be the least
counnoun multiple.

(1) Heynired the least common multiple of 2, 3, 4, §, 6,
7,8, 9, and 10.%

(2) Fiud the least number divisible by 3, 4, 5, 6, 7, and 8.

Ans. 840,
(3) What is the least common multiple of 2, 3, 4, 6, 6, 7,
8,9,10, 11, and 12°? Ans. 27720.

Case 10. To reduce fractions lo a common denominator.

Ruce 1. Multiply each numerator into all the denomina-
tors, except its own, for a numerator; and all the denomi-
aators for a common denominator. Or,

RuLe 2. Find the least common multiple of the denomina-
tors, which will be the least common denominator. Divide
this by each denominator, and multiply the several quotients
by the respective numerators for the required numerators.

(l) Reduce % and to a common denominator.+
(2) Reduce %, 3, and £, to a common (lenommator.
Ans. 2%, ¢4, and 4%; or, £, §, and 3.
(3) Reduce 3, ¢,1%, and $, to a common denommator
Ans. 133, 458, 358, and 338,
(4) Reduce 3, i, and “7, to a common denominator.
Ans. 3%, 88§, and +3.
(5) Reduce %y, %, and of , to a common denominator.
ﬁﬂs- Yi'es %, and PP |
(6) Reduce 14, 24, and } of 1%, to a common denomi-
nator. Ans. 35, 37, and 3%

* 2 and 4, being factors of 8, 3 a factor of 9, and & a factor of 1v,
may be omitted. 'Fhus,

2)6,7,8,9 10 Then 2% 3 X 7 X 4 X 33X 5 =42 X 60
3)3 7 4, 9, & = 2520, the least number divisible
4,3, 5 by all the given numbers.

3 § Z ”.E numeratoss. Ans. £% and 18
4 X 7 =¢85 the denominator,
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ADDITION.

RuLe. Reduce the civen fractions to a common denomina-
tor, over which plce the sum of the numerators.

(1) Add § and § together. 2 X 3=}t 31=21=1. Ans.

(¥) Add %, 3, and 2. (6) Add 6%, 6%, and 4L.

(3) Add 4, 44, and 3.% (7) Add 1%, 33, and £ of 7.
(4) Add 73 and * together. | (3) Add % 0f 6%, and 4 of 75.
(5) Add %, and % of §. (9) Add } of 93, and 3 of 43.

Fractional quantitjes may he reduced to their proper va-
lues, and the sum found by Compound Addition.

(10) Add % of a pound to § of a shilling. Anrs. 8s 4d.
(11) Add Lid. 3s. and £3. Ans. 11,
" (12) Add 5 (). troy, {0z. and § oz
Ans, 7 0z, 19 dwis. 20 gr.
(13) Add 7 ofatonto jof acwt. ns 12cwt. 1gr. 1}/
(14) What is the sum of 2 of £17..7..0d. § of £12, and

% of a crown? Ans. £13..0..21.
(16) Add tof 3a. 1 7. 20 p. § of an acre, and # of 3
roods, 15 perches. Ans. 3 a. 27, 333 p.
SUBTRACTION.

Ruvwr. Reduce the given fractions to-a common denomi-
rator, over which place the difference of ithe numeratsrs.

When the numerator of the fructional part in the subtra-
hend is greater than the other numerator, borrow a fraction
equal 1o unity, having the comwmon denominator; then sub-
tisct, and carry one to the infeger of the subtrahend.

(1) From 2 take 3. 2 —$ =1} — 8=y Jnma

(2) From & take 3. | () From 643 take 3 of 2,

(3) From 8} take fgof & | (7) lrom 18} take 1277,

(4) From %% take § of 4. (8) Subtract 3¢ from 3.

(3) From i) take 4 of 3. (9) Sultract 47 from £ of Q.

Fractional quantities may be reduced to their proper va-
lues, as directed in Addition,

» YWhen there are integers among the given numberp, first find the
sura of the fractions, to whnelr add the wt. gers.
Thesin % 3, k=4 thenfub f== Bl <24, and 4.} {4

= -i-l‘ % Ans. .
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(10) From } ofa pound take § of a shilling. Ans 7s. 15d.

(11) From 13s. take % of 74d. Ans. s, 3d.
(12) What is the difference between 3 of £15%, and & of
L1387 Auns. 2d. 3% qrs.

(13) Subtract 3 cwt. from % fon. Ans. 10 cwt. 2 grs. 103 1b
(14) From % of 51b. troy subtract § of 3} oz.
’ Ans. 3 1b. 2 oz. 1 dwt. 2% gr.
(15) Subtract 733} furlongs from 1y mile.
Ans. 4 fur. 9 yds.

MULTIPLICATION.

RuLe. Prepare the given numbers (i they require it) by
the rules of Reduction: then multiply all the numerators-
together for the numerator of the wroduct, and all the de-
nominators for the denominator.

(1) Multiply 2 by . §X 5= +%5- Ans.

(2) Multiply % by %. (6) Multiply ¥ of § by #.

(3) Multiply 483 by 13%. (7) Multiply 6% by 3.

(4) Multiply 4303 by 187. | (8) Multiply 24 by %.

(5) Multiply 3¢ by 3of & | (9) Multiply % of 9 by 3.
(10) Multiply £3..15.931 by ?rof 8. Ans. £15.9.113 {1
(11) Multiply 33# miles by # of 431.

Ans. 8m. 2 fur. 1881 yds.

{12) Required the product, in square feet, of 14 ft. 7in. by

S ft. 9in Ans. 12733 sq. ft.
- DIVISION.

RuLe. Prepare the given numbers (if they require it) by
the rules of Reduction: then invert the divisor, and proceed
as in Multiplication.*

1) Divide 2} 3 - Ty

é'lg Divide ’g E; é.f | (7) Divide #53 by s of 'lé%t

{3) D!v'}de 672 5% by 138. | (8) Divide 93 by £ of 7.

(4) D}V}de 7935%% by 18%.1 (9) Divide £ by % of 3 of &

(5) Divide 16 by 24.  |(10) Divide 3 of 16 by $ of .

(6) Divide 5 by 41.

_ % A pumber inverted becomes the reciprocul of that number; which
is the quotient arising from dividing unify by the given number:
thus | = 7==14, the reciprocal of 7; 1+ §= §, the recipracal of .

3 1

T = =..9_
+ % 2¢x
4

g: 3. Ans.
1
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11) Divide £'333° by % of 12.  Ans. £3.17..10% 2.

12) Divide 1s. 41d.5 by 2 of %8. Ans. 6d. 39] grs.
(13) Divide 3 grs. 2412 Ib. by 5 of 11, in the fraction of

a cwt.; and value the quotient. Ans. 1 cwt. 1 gr. 155 (.
(14) What must £7..14,.6 be multiplied by, to produce

£21..17.9? Ans. 2.

THE RULE OF THREE.

RuLE. Prepare the terms, previous to stating, so that no
subsequent Reduction will be necessary: then, having stated
the question, as previously directed, invert the dividing term,
and the continued product of the three will be the answer.

(1) If } of a yard cost £3, what will % of a yard cost?#
(2) If § yd. cost £%, what will i3 yd. cost? Ans. 145, 84,
(3) K2 of a yard of lawn cost 7s. 3d. what will 104 yards
cost? Ans. £4..19..104 .
(4) If 3 1b. cost Zs. how much will 8s. buy? Ans. 1. (6.
(5) 1f 48 men can build a wall in 241 days, how many

men can do the same ig 192 days? Ans. 6% men.
(6) If 2 of a yard of Holland cost £4, what will 122 ells
cost at the same rate? Ans. £7..0..81 &,

(7) If 3} yards of clotu, that is 13 yard wide, be sufficient
10 make a cloak, how wuch that 15 £ of 2 yard wide, will

make another of the same size? Ans. 43 yards.
(8) 1f 121 yards of cloth cost 15s. 9d. what will 481 yards
¢ost at the same rate? Ans. £3..0..91 4.

(9) 1f 263s. will ;)ay for the carriage of 1 cwt. 145§ miles,
how far may 6} cwt. be carried for the same money?
Ans. 225 miles.
(10) If #5 of a cwt. cost £14..4, what is the value of 73

cwt.? JAns. £118..6..8.
(11) If 2 b of cochineal cost £1..5, what will 36y5 /b.
come to? Ans. £61..3..4.
(12) How much in length that is 7,% inches broad, will
make a foot square? Ans. 20,4z inches.
(13) What is the value of 4 pieces of broad cloth, each
27% yards, at 15&s. per yard? Ans. £85..14..3% 4.
yd. £ yd. ; Z ; £
*Asd:§:: 1% :?#X;éxgzizlﬁs. Ans.
2 2 1 )
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(14) If a peony white loaf weigh 7 oz. when a bushel of
wheat costs 5s5. 6d. what is the bushel worth when a penny
white loaf weighs but 23 0z.? Ans. 15s. 4d. 3t grs.

(15) What quantity of shalloon that is 4 of a yard wide will
line 7% yards of cloth thatis 1§ yard wide? Ans. 15 yards.

16) Bought 3L pieces of silk, each containing 243 vits, at
6s. 03d. per ell. How must I sell it per yard, to gain £3
by the bargain? Ans. 8s. 914, 304,

THE DOUBLE RULE OF THREE.

(1) If a carrier receive £27% for the carriage of 3 cust.
150 1iles, how much ought he to receive for the carriage of

7 cwt. 3} qrs. 50 miles? Ans. £1..16..9,
(2) H£100 in 12 months gain £5% interest, what prinei-

pal will gain £33 in 9 months? Ans. £85..14..3% 4.
(3) Lf 9 students spend £10% in 18 days, how much will

20 students spend in 30 days? Ans. £39..18..429.

(4) Two persons earned 4fs. for one day’s labour: how
much would 8 persons earn in 10} days, at the same rate?
Ans. £6..1..47 %,

(5) If £50 in 5 months gain £2,%%, what time will £ 3/
reGuire to gain £145? Ans. 9 months.

(6) If the carriage of 60 cw?. 20 miles, cost £14:, wha
weight can | have carried 30 miles for £5y%? Ans. 15 cwt.

DECIMAL FRACTIONS.

ux Decimal Fractions, the unit is supposed to be divided
into tenths, hundredths, thousandth parts, &e.; consequently
the denominator is always 10, or 100, or 1000, &ec.

In our system of Notation, the figures of a whole number
follow each other ta a decimal (or terfold) proportion. fieuce,
the numerator of a deciizal Iractivn is written as a whoije
number, only distinguished by a s-parating peint prefized to
it. Thus S for 156; 25 lor 12050', ‘123 for 110'2“35.

The denominator is, therefove, not expressed; being nlwavs
understood to be !, with as many cipicers affived us there are
places in the numera’er.

The different valaes of figures wiill be evident in the an-
vexed Table
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Integers, Decimal parts.
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From this it plainly appears, that the figures of the decimal
JSraction decrease successively from left to right in a tenfold
proportion, precisely as those of the whole number.*

Ciphers on the right of other decimals do not alter their
value; for -2 = 1%, 20 = %%, 200 = *%%, are all equal. But
one cipher on (he left diminishes the value fen fimes, two
ciphers one hundred times, &ec.; for ‘02 = 135, 002 = 10, &c.

A vulgar fraction having a denominator compounded of
2 or 5, or of both, when converted into its equivalent decimal
Sraction, will be finite; that is, will terminate at soine certain
number of places. All others are infinite; and, because they
have one or more figures continually repeated without end,
they are called Circulating Decimals. The repeating figures
are called repetends.

One repeating figure is called a single repetend; as 222,
&c.; generally written thus, ‘2’; or thus, 2. But when
more than one repeat, the decimal is a compound repetend ;
as '36 36, &c. or 1142857 142557, &c. These may be written
<36', and -'142857"; or 36, and ‘14285,

Pure repetends consist of the repeating figures alone; but
mired repetends have other figures before the circulating
decimal begins; as, ‘045, *96'354'.

Finite decimals may be considered as infinite, by making
ciphers to recur, which do not alter the value.

Circulating decimals having the same number of repeating
JSigures are called similar repetends, and those which have an
unequal namber are dissimilar. Similar and conterminous
repetends begin and ferminate at the same places.

* The first, second, third, fourth, &c. places of decimals are called
primes, seconds, thirds, fourths, &c. respectively ; and decimals are read
thus: 5§7-57 fifty-seven, and five, seven, of a decimal; that is, fifty-
seven, and fifty-seven hundredths. 206:043 two hundred and six,
wnd noxght, four, three; that is, 206, and forty-three thousandths.

2
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ADDITION.

Rure. Place the numbers so that the decimal points may
stand in a perpendicular line: then will units be under units, &
according to their respective values. Then add as in integers.

(1) Add 72 5 4 32071 4 21574 4 3714 4 275,

(2) Add 3007 4 2:0071 4 59-432 4 7L
) Aded 35 - 4725 492701 4- 20073 4 1°5.

) Add 5279 4 4721 4 724 4 31-452 - 3075,
) Add 3275 4 27 514 4 1-005 4 725 4 7-32.
) Al 275 4 52 4o 32675 o 5741 - 2720,

SUBTRACTION,

RuLg. Place the subtrahend under the minuend, with the
drecimal points as in Addition; and subtraet as in integers.
{4y Frowm -2754 take -2371, | (5) From 671 take 54:72.
() From 2:37 take 1'76. (6) From 625 take 76-91.
{s5) From 271 take 215:7. | (7) From 23415 take ‘3742.
(1) o 2702 take 75°4075. (8) From 107 take -0007.

MULTIPLICATION.

Ruie. Place the factors, and multiply them, as in whole
nuinbers; and in the product point off as many decimal
jlaces as there are in both factors together. When there are
not so many figures in the prodact, supply the defect with
ciphers on the lelt.

(1) Muliply 2:071 by 2-27. (7) 27:35 x 7'70011.
{2) Multiply 27:15 by 24:3.% | (8) 8721 % "0075.
(3) Multiply -2365 by -2435. | (9) ‘007 % -007.

(4) Multiply 72347 by 23-15. | (10) 2015 x -2705.

(2) Multiply 17105 by -3257. | (11) ‘907 % -0025.
(6) Multiply 17105 by -0327. | (12) -3409803 % -0016218.

When the maltiplier is 10, 100, 1000, &e. it is only removing
the separating point in the multiplicand so many places towards
the rigbt as there are ciphers in the multiplier: thus 578 10
=578, 578X 100=2=57'8, 578 X 1000 =578, and -578 x 10000
=: 5780.

CONTRACTED MULTIPLICATION.
Rore. Write the multiplier under the multipl'icand in an inverted

order, the units’ figure under that pldce which is intended to be re-
tained in the product.

* The 2d example way be multiplied in ¢wo produets, first by 3,
and that product by 8 for 21. The 3d, 6th, 7th, and 12th, may be
wontracted in a similar way.
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In multiplying, begin with that figure of the multiplicand which
stands over the multiplying figure, rejecting all on the right of that;
and set down the first figures of all the products in a perpendicular
TOW.

Increase the first figure of each product by carrying to it what
would arise from multiplying the fwo nexrt rejected figures on the
right, at the rate of one from 5 to L4 inclusive, {wo from 15 to 24,
three from 25 to 34 inclusive, &ec.

Note. If perfect accuracy as far as the last decimal figure be de-
sired, it will be eligible to find one figure more in the product than is
actually wanted.

(13) Multiply 384:672158 by 3:683, and let there be only
four places of decimals in the product.*
(14) Multiply 3-141592 by 52:7438, retaining only 4 places

of decimals in the product. Ans. 16566995,
(16) Multiply 238:645 by 82175, retaining ouly the inte-
gers in the product. Ans. 1961065.

(16) Multiply 375-13758 by 16:7324, and reserve only
one place of decimals; and again, reserving three places.
Ans. 62769, and 6276-951,

(17) Multiply 395:3756 by 75642, retaining only 4 places
of decimals. Ans. 299-0700.

DIVISION.

Divipe as in iotegers; and the first figure of the quotient
will be of the same value as that figure of the dividend which
stands over the unils in the firsé product of the divisor: so
that the point must be placed accordingly; ciphers being
prefixed, wlen necessary.

Note 1. After proceeding through the dividend, to ascertain if the
quotient is correctly pointed, observe that the decimal places in the
divisor and quotient together, must equal in number those of the
dividend.

2. When there are fewer decimal places in the dividend than in the
divisor, equalise them by affizing ciphers; and the quotient, to that
_ extent, will be a whole number. :

* Contracted method Cuommon method.

384:672158 384672158
3863 5683

11540165 11540{16474

2308033 307737/7264
307738 23080321948

11540 11540164[74

14167476 14167475)57914
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3. Ciphers may be subjoined to the decimal part of the dividend,
or brought down as it they were subjoined; in order to continue the
operation to any degree of exactaess desired.

(1) Divide 217-75 by 65. (7) 738254 = 64252,
(2) Divide 709 by 2574, (8) 0851648 - 423.
(3) Divide 125 by *1045, (9) 267-15975 - 13:25.
(4) Divide 48 by 144. (10) 721664 + *1347.
(5) Divide 5714 by 8275, | (11) 85643-825 + 6:321.
(6) Divide 715 by -3075. (12) 1 - 3:1416.

‘T'o divide by 10, 100, 1000, &ec. remove the separating point in the
dividend so many places towards the left, as there are ciphers in the
divisur, and the thing is accomplished.

Thus 5781 =— 10 = 5784, 5784 = 100 = 57-84, 5784 = 1000 =
5754, 57184 - 10000 = -5754.

(13) 3719 = 10. (15) 1307 = 1000,
(14) 374 = 100 (16) 34:012 — 10000.

CONTRACTED DIVISION.

AsceEntain the value of the first quotient figure: from which it will
he kuown what number of figures in the quotient will serve the pur-
pose required. Use that number of the figures in the divisor, (rejecting
the others on the right) and a sufficient number of the dividend, to find
the first figure of the quotient; make each remainder a new dividual,
and for each succeeding figure reject another from the divisor: but
abserve to carry to each product from the rejected figures as in Con-
tracted Multiplication.

Note. When there are fewer figures in the divisor than the number
wanted in the quotient, proceed by the common rule till those in the
divisor are just as meny as remain to be found in the quotient, and
then use the contraetion,

(17) Divide 70-23 by 7-9863, to three places of decimals.*

(18) Divide 721-175662 by 2257432, to the extent of only
three places of decimals in the quotient.

(19) Divide 251367 by 21735, to the fourth decimal.

««. * Contracted Method. Common Method.
7-9863)70-230(8:793 7-9863)70-2300(8-793
63 890 638904

6340 6339j60
5590 55690141
750 7749190
719 7igfre7
3l 3014230
24 239569
= Gl
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(20) Divide 51-47542 by 123415, to the second decimal.
(21) Divide 27-104 by 3712, the integral quotient only.

CIRCULATING DECIMALS.

To reduce a circulale (o & vulgar fraction.

RuLe 1. For a pure repetend, make the circulating figures
the numeralor, 10 as many uines for the denominator.

2. For a mixed repetend, subtract the finite part from the
whole, and make the difference the numerator; the denominator
to which will consist ot as many nines as there are repelends,
with as many ciphers subjoined as there are finite figures.

EXAMPLES.
(1) Reduce *I’,-3, 9, “0l’, and 142857, to their equiva-
{ent vulgar fractions.
l’_'g, F=5=1; I=$=1; “0Ol=; and 142857

5878 . 5281 h P |
== =S ==

(2) Reduce 103’45’ and 3-5'126" to equivalent vulgar frac-
tions.

345—3
0345’ = 9900 — % = 1ds = 7.
35126—356
35126 = 0990 = ¥ = 1135 =3%%. Or thus:
5126—5

351260 =3 f /(7 9990 = 3538 = 355

In AopirioN and SusTrACTION of Circulating Decimals,
make them similar and conterminous, and carry to the figures
on the right whatever would arise from the repetends being
continued.

Note. Tn all cases, when the repetend is 9, make it a cipher, and
add 1 to the next figure: for -999, &e. == 1.

In MurTipLicATION, carry to the product of the right
hand figure what would arise from the product of the repe-
tends confinued; aund, iv finding the sum of the products,
observe what is directed in ApDpITION.

In Division, it is only necessary to observe that the ope-
ration may be carried on with the repeating figures of the
dividend, to any extent required.

Norg. When the Multiplier or the Divisor is a mrcn]nte, the most
evnvenicnt method is, tu change it into a common Jraction.
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EXAMPLES.

(3) What is the sum of 25-'142857', 10-3'90’, 12-035’, and
4025677

Similar. Similar and conterminous.
25-' 142857 = 25142357 = 25'14'285714’
10-3'9V° = 10-:3'909090 = 10-39'09090Y
12:035 = 12:03'555555" = 1203'555555
402567 = 402567567 = 402567567

Sum 51-59'499746'

(4) Whatis the difference between 567:'367’ and 55-0'9729?
Also, between 57, and 49-8'53'?

567367 = 567-3'673673672673' a7
5509729 = 55:0'972997299729 49-8'53'
difference 512-2'700676373943’ diff. 7146’

(5) Multiply 66-316' by *7563. | (6) Multiply 13-'45’ by 336"
65316 386'=338=3¢ =11

753 1345

195950 37

3265833' 93’1y
45721666 403'63’

product 49-183450 11)497-'8Y1

product 45-2561¢8, &c.

(7) Divide 150:9'045" by 33. | (8) Divide 17:8054 by 3-6".

3)150-9'045' 36'=88 =32 =y,
11)503°019 17-8054 5, 934163 _

CX 7

4'5'728037" quotient. | 4-855'03" quotient, 1l

(9) Whataretheequivalents to 004'354"and 63-00063'648'?
Ans. 'e‘g-‘ga‘, and 6572467616'6-
(10) What is the sum of §7'575 4 3-59°163' - 210-16' +

06'3759'? Ars. 271-397°067674235892’,
(11) Required the difference between 36-30'45207' and
4728043, “Ans. 10:975'9135982268",

(12) Multiply 4°428571' by 347; and 17 0'54’ by 6148,
JAns. 1636-'714285’; and 104-85'357205".

(13) Divide 1536 ‘714285’ by 347; and 104:85'387205' by
6-14%’. Ans. 4°428871'; and 17054,
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REDUCTION.
To reduce a Vulgar Fraction to a Decimal.

RuLE. Add ciphers to the numerator, and divide by the de-
nominator: the quotient will be the decimal fraction required.

(1) Reduce %, L, 3, and §, to decimals.
Ans. 25, 5, *75, and -375.

(2) Reduce i, 3, ¥, and §, to decimals.
Ans, 3, -2, 142857, and 1",
3) Reduce 5% to a decimal. Ans. -1'923076".
§4) Reduce 12 of i¢ to a decimal. Ans. *6'043956'.

To reduce a given quantity to the Decimal of any denomina-
tion required.

RuLe. Reduce those of the lowest denomination to deci-
mal parts of the next superior, on the left of which place
the given quantity of that denomination; reduce this to the
next, and proceed as before, till it is of the denominativn
lequired,

(7) Reduce 5s.* 9s. and 16s. to the decimals of a pound.

Ans. £:20, £45, and £8.

(6) Reduce 8s. 4d. to the decimal of a £.  Ans. £41¢'

(7) Reduce [6s. 73d. to the decimal of a £.4

(3) Reduce 19s. 6§cl to the decimal of a £, Ans. £:97291¢'.

(9) Reduce 12 grains to the decimal of a (6. Troy.

Ans. 1b. 002083,
(10) Reduce 123 drams to the decimal of a [b. avoirdupois.
Ans. 1b. -047668 .
(11) Reduce 2grs. 14Zb. to the decimal of a cwt.
Ans. cwt. 62723
(12) Reduce 2 furlongs, 1613 yards to the decimal of a
mile, Ans. *341761°36" miic.
(13) Reduce 61% piuls to the decimal of a gallon.
Anys. "T416' gal.
(14) Reduce 4} gdllons of wine to the decimal of a houg,-

head, Ans. O T2
+ 4] 300 ¢rs.
* 20)500s. 121 7775 d.
£25 Ans, ?U'M\ >I)‘~\ 'f

l"':' ST 0 A:u
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(15) Required the mixed decimal number equivalent to
£3.9. 11%3:d. Ans. £3-45471,
(16) Express 7 weeks, 3 days, in the decimal of a year.
Ans. yr. 1142465 4-.

To find the proper value of a Decimal Fraction of any Integer.

RuLe. Multiply the given decimal by the proper number to
reduce it to the next inferior denomination, pointing off the
given number of decimals in the product; reduce these to
the next, and so on to the lowest; and the whole numbers on
the lelt (being collected together) will be the value required.

A decimal of a £ may be thus valued by inspection. Double the
tenths for shillings, and call the number in the second and third, far-
things, abating one above 12, and two above 37. But if the second is8 5,
or upwards, call the 5 one shilling, and reckon only the excess above
five with the third.

By reversing these directions, any given sum in shillings, &c. may
be expressed in the decimal of a £.—Thus, bhalf the shiilings are
tenths, and an odd shilling, 5 hundredths; the rest (in farthings) add
into the second and third places, increasing one above 11 farthings,
and two abuve 36.

(17) What is the value of ‘8322916 of a £.*
(18) Reduce £:740596 to its proper value.
Ans. 14s. 9d..2°97216 grs.
(19) What is the value of ‘082084 of a (6. Troy?
Ans. 19 dwts. 16-80384 grains.
(20) What is the value of 4909375 (b. avoirdupois?
Ans. 7 oz. 13-68 drams.
(21) Whatisthe value of £:19895? /ns. 3s.11d..2-992¢rs.
22) What is the value of 625 of a cwt.? Ans. 2 grs. 141b.
23) What is the value of ‘071428 of a hogshead of wine?
Ans. 4 gal. 1:999356 gts.
(24) What is the value of ‘0625 of a barrel of beer?
Ans. 2 gallons, 1 quart.
(25) What is the value of ‘142465 of a year?
Ans. 51:999725 days.

« £ -8322016
20 By inspection.

5. 16645832 £ 5. d.
12 ‘8 = 16..0
T 032 — -
d. 7549953 032 = 0.7%
4 S,¢ == 16.7;'}

grs. 2999456 s. d.

Ans. 16..74 very nearly.
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Grains. Decimals.

12 025

11 022916

10 020833
9 01875
8 ‘016666
v 014553
6 0125
9 V10416
4 008333
3 ‘00620
2 ‘04166
l V02083

|
TABLE 1V.

Avoir. WEIGH .

1 cwt. the Intecer.

in the first Table

Decimal Tables of Coin, Weight, and Measure.
| TaBLEL 3¢rs.| 0625
STERLING MONEY. ? g;(‘)ggg
£1 the Integer. -
s |dec.| 5. dec. TABLE 1l.
191951 9 45| Troy WEeiGHT.
I8 (-9 8 4
17|85 | 7 -35] 16 the Integer.
16 |8 6 -3 |Ounces the same as
151751 5 -25| Pencein Table .
14 |7 4 -2 ’ )
13165 | 3 -15| Dwts. | Decimals.
12 1-6 | 2 -l 10 041666
16511 05 9 0375
1015 8 -033333
) 7 ‘029166
6d. | ‘025 6 025
8 ‘026333 o ‘020833
4 ‘016666 4 ‘016666 Wrs. | Decomats.
3 0125 3 0125 3 i 75
2 ‘008333 2 ‘008333 2 ! ‘5
1 |-004166 | 1 |-004166 | 1 2>
|
3qrs.| 003125 12gr. | 002083 14{bs) -123
2 |-0020833{ 1L |{-0ut9to | I3 | 1607l
1 0010416 10 001736 12 F-107143
9 |-o01562 | i | 0us214 |
TABLE IL 8 ‘001339 10 OSY2R6
Exc. Con. ls. 7 |-001215 9 | 080357
Long Meas. 1 Foo 6 | 001042 | 8 | 071423
the Integer 5 000868 7 0625
i 4 ‘000694 6 V53571
Pence or 3 ‘000521 5 044643 ¥
Inches. | Decimals. 2 ‘000347 4 ‘035714
6 5 1 ‘000173 3 *026786
5 416666 2 V17857
4 333333 10z. the Integer. 1 i 008928
3 25 Penny-weights the i
2 166666 same as Shillings] 80z, 004464
1 -033333 7 | 003906
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Decimal Tables of Coin, Weight, and Measure.

6oz, | 00334
15) OG2700
4- Y2232
3 QU674
24 DI LD
i CJULDGY
3| 00048
R IR T
1 unnay

TABLE V.
Avou, Weieu .

1 /0. the Toteger,

Gunees. 1 Doctuads.

& K7

7 4375
o 570
5 5129
4 25

3 fRiS
2 125
1 0625

Y ‘03129

7 27343
6 U337
D 019531

4 015925
3 ODLL718
2 007812
I 00386
TABLE VL.

Licuip MELASURE.

1 Tun the Integer.

Galions.: Deci;{é Is.
100 396825
a0 357142

S0g. | 317460
70 277777
60 238095
o0 408512
49 153730
30 Q19047
20 079365
10 ‘03802

Y ‘U357 14
N U31740

" 027777
G (R3%0Y
5 019811
4 OQ1o-73
3 011Y04
) UUTLL0
| QUBLHS

3 pis) 005952
2 | -003968
1| -001954

TABLE V1L,
MEASURES.
Liquid. Dry.
1 Gal. 1 Qr.
the Integer.

dpls| 00154
3| 001408
2| -000uY2
1

QO04U0

Dee.
5
375
25
125
QY375
0625

Bush.|.

[
.

Bl Bl 1 GO :U

— D QY= O O

1 Hogshead the

Integer.

‘03:25
Decimals. |Qr.
0234375 3
015625 2
0074125 1

Gal l‘ons.E Decimals,

| 476149
F17400
SR YSY)
-142857
126954
JERENY!
GUI23S
‘079365
063492
‘047619
031746

30
20
10

!

—WW R UGONA

015873

‘005859
003806 2
001953 i

TABLE VIIL
LoNe MEASURE.
I Mile the Integer.

Yards. Decimals.
1000 | 565152
900 | 511364
S860 | 4564545
700 | 397727
600 ' -34G909
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Decimal Tables of Coin, Weight, and Measure.
500yd.| 234091 80d. -‘.H.‘);é‘o’ TABLE X.
4007 | 227272 | 70 | 191781 VSR
300 | 170454 | GO | -161333 | CLOTH Measure.|
200 113636 50 136u38 |l Yard the Integer.
100 ‘056818 40 ‘109589 | Qrs. the same as
) 031136 30 UsE2iy2 Table 1v,
80 | 045454 | 20 V34794 | Nuds. | Decimals.
70 030773 10 17307 3 A875
60 *034091 9 24657 2 125
" 80 «(02~409 8 V2918 1 0625
40 | 022727 R ST t—
30 [ -017045 | . 6 | D63 TABLE X1
29 011364 5 01560 Leav Weisar.
i0 NN D) ~'4 Clovzy |\ Foth the Integer,
9 KU 3 VN9 | Hund. | I Deunm/c ‘
8 | 091545 2 003479 1o 122 ;
7 | -003977 P 002759 9 1
6 | -003:02 |T Day the fnieser.| S ;
5] (02841 s | 5 7 '
4 <32273 it 439333 6 |
3 SUSHVEI R 10 416555 9 |
2 051136 Y 3Ta 4 |
1 ONN563 8 R R RN 3 !
2 fE] 087 7 281666 = |
i 0051894 6 25 b s 9
Gin. | 000917 | O iy Bgrs. 0201
3 0010474 4 165060 2 (25641
2 NDVUBES 3 'l‘:‘-} I 012820
Io|onusiss | 2 | 033333 | T 141k, 0064103
] '04Ibf> j 13 055525 1
TADLE IX. 30m. | V20583 i2 VU445
} 20 bt 3888 | 11| 0050366
ThTE- 101006942 | 10 | 0045747
1 Year the Integer. 9 08625 9 004120
Months the same as] S 005555 S 0036630
Pence in Table 1t. 7 004861 7 0032051
6 ‘004166 6 ‘027472
Days. | Decimals. 5 003472 5 0022893
300 | 821918 4 002777 | + 4 ‘0018315
200 | 647945 3 002083 3 0013736
100 | 273973 2 ‘001388 2 ‘0009157
90 | 46575 1 000694 1 0004578
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THE RULE OF THREE.

(1) If 26% yards cost £3..16..3, what will 32% yds. cost? *
(2) If 73 yards of cloth cost £2..12..9, what will 1404
yards of the same cost? Ans. £47..16..34.
(3) If a chest of sugar, weighing 7 cwt. 2 grs. 14 (b. cost
£36..12..9, what will 2 cwt. 1 ¢gr. 21 [b. of the same cost?
Ans. £11..14.23,
(4) What will 326% 1. of coffee be worth when 14 {b. is

sold for 3s. 64.” Ans. £38..1..3.
(5) What is the value of 190z. 3 dwls. 5 grs. of gold, at
£2..19 per 0z.? Ans. £56..10..6..2:3 grs.
(6) What is the charge for 8272 yards of painting, at 104d.
per yard? Ans. £36..4.3..10 qrs.
(7) 1f 1 lent my friend £34 for § of a year, how much
ought he to lend e for y; of a year? Ans. £51.

(8) If 2 of a yard of cloth, that is 2% yards Lroad, make a
garment, how much of £ of a yard wide will make a similar
one? cns. 2 yds. 175 nail.

(9) If 1oz of silver is worth &s. 6d. what is the price of a
taukard that weighs 1(b. 10 0z. 10 dw!s. 4 grs.?

Ans. £6..3..0..2:2 grs.

(10) What is the value of 16 cwt. 1 gr. 191b. of cotton, at
15d. per (b.? Ans. £107..18.9,

(11) If 1cwt. of currants cost £2..9..6, what will 45 cwf.
3 grs. 14 [b. cost at the same rate? Ans. £113..10..93.

(12) Bought 6 chests of sugar, each 6cwt. 3¢rs. at £2..16
per cwt.  What do they come to? Ans. £113..8.

(13) Bought a tankard for £10..12, at the rate of . 4d.
per oz. What was the weight? Ans. 39 0z, 16 dwis.

(14) Gave £1587..3..3 for 25 cwt. 3grs. 14 [b. of coffee: at
what rate did 1 buy it per 6.7 Ans. 1s.34d.

(15) Bought 29 (). 4 dz. of snuff, for £10..11..3. What is
the value ot 3 (6.7 Ans. £1.1.8,

(16) If I give Is. 1d. for 3L [b. of rags, what will be the
value of 1 cwt.? Ans. £1.14.8. -

yds. £ yds. £
* As <t 38125 1 1 3225 : 463974
3225

26-5)122 UoB125(463974 = £4. 12..95. dna.
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EXCHANGE

Is the act of bartering the money of one place for that of
another, by meaus of a written instrument called a Bill of
Ezchange.

The operations in this Rule consist in finding the quantity of ore
sort of money that will be equal to a given sum of the otker, according
to the existing Course of Exchange.

Par of Exchange signifies the equality in the intrinsic value
of two sums of money of different countries; and shows how
much of the one is worth a constant sum (or piece of coin)
of the other.

Course of Kxchange is the comparative value between the
money of two different countries at any particular time;
which often fluctuates above or below the Par.

Agio is a difference of so much per cent in the value of
the Bank-money and the Current-money of some foreign coun-
tries, the former being of superior value.

To change Foreign Money into British Sterling Money, or Ster-
ling into Foreign; according lo a given Course of Exchange.

RuLe. As the quantity of Foreign mentioned in the given
course of exchange, is to the quantity of Sterling; so is any
other sum of the Foreign, to its corresponding value iu
Sterling money.

And by mutually changing the words Foreign and Ster-
ling, the Rule will serve for changing Sterling into Foreign

money.
I. FRANCE.

Accounts are kept at Paris, Lyons, and Rouen, in livres,
sols, and deniers; and exchange is made by the écu, or crown
= 4s. 6d. at par.

TasrLe. 12 deniers make 1 sol.
20 8018 .covvveen.s 1 livre.
3 livres ......... 1 écu, or crown.

(1) How mauy crowns must be paid at Paris, to receive
in London £ 180, exchange at 4s. 6d. per ciown ?*

p—

9sixp.  9)7200 sixp.
800 crowns, dAne,
[
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(2) How much sterling must be paid in London, to receive
in Paris 758 crowns, exchange at 4s.8d. per crown?
Ans. £176..17. 4.
{3) A merchant in London remits £176..17..4. to his cor-
respondent at Paris: what is the value in French crowns, at

4s. 8d. per crown? _ Ans. 798 crowns.
(4) Change 725 crowns, 17 sols, 7 deniers, at 4s. 61d. per
crown, iuto sterling money. Ans. £164..14..0%. 348.

() Change £ 164..14..0% sterling into French crowns, ex-
change at 4s. 61d. per crown.
Ans. 725 crowns, 17 sols, 735 deniers.
Il. SPAIN.

Accounts are kept at Madrid, Cadiz, and Seville, in dollars,
rials, and maravedies; and exchange is made by the picce of
eight = 4s. 6d. at par.

TaBLE. 34 maravedies make 1 rial.

8 rials ....c.eeuene. 1 piastre, or piece of eight.
10 rials ..... vevesnesns 1 dollar,

(6) A merchant at Cadiz remits to Londou 2547 pieces of

eight, at 4s. 8d. per piece: how much sterling is the sum ?*
Ans. £594..6.

(7) How many pieces of eight, at 4s. 8d. each, will answer
a bill of £594..6 sterling ? Ans. 2547,

(8) M I pay here a bill of £2500, for what Spanish money
may | draw iny bill at Madrid, exchange at 4s. 9Ld. per piece
of eight? Ans. 10433 pieces of eight, 6 rials, 823 mur.

Iil. ITALY.

Accounts are kept at Genoa and Leghorn, iu livres, sols,
and deniers; and exchauge is made by the piece of eight, ur
dollar = 4s. 6d. at par.

TasLE. 12 deniers make 1 sol.

20 sols ...eeenls 1 livre.
5 livres ......... | picee of eight at Genoa.
6 hivres ......... 1 piece of eight at Leghorn.

N.B. The exchange at Florence is by ducatoons; at Venice
by ducats.
TaBLE. 6 solidi make 1 gross.
24 gross ....... 1 ducat,
(9) How muchesterling money may a person receive in
London, if he pay in Genoa 976 dollars at 4s. 6d. per dollar?
Ans. £2156..10..8.
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(10) A factor has sold goods at Florence, for 230 duca-
toons, at 4s.6d. each: what is the value in pounds sterling?
. Aus. £66..5.
(11) 1f275 ducats, at 4s.5d. each, be remitted from Vouice
to London, what is the value in pounds sterling?  ~
dus. £60..14..7.
(12) A traveller would exchange £60..14..7 sterling for
Veuice ducats, at 4s.5d. each: how many must he receive?
Ans. 275.
IV. PORTUGAL.

Accounts are kept at Oporto and Lisbon, in reas, and ex-
change is wade by the milrea = 6s.81d. at par.
TaBLE. 1000 reas make I milrea.

(13) A gentleman being desirous to remit to his corre-
spoudent in London, 2750 milreas, exchanve at 6s. 5d. per
milrea; for how much sterlivg will ke be creditor in London ?

‘ Ans. £882..5..10.

(14) A werchant at Oporto remits to London 4366 mil-
reas, 183 reas, at 55. 55d. exchanze per milrea. How muck
sterling must be paid in London for this remittance ?

Ans. £1193..17..6..3-0375 ¢rs.

(15) If I pay a bill in London of £1193..17..6..3-0375 grs.
what must [ draw for ou iy correspondent in Lishon, ex-
change at 8s. 55d. per milrea?  snms. 4365 milreas, 133 reas.

V. HOLLAND, FLANDERS, AND GERMANY.

At Antwerp, Amsterdam, Brussels, Rotterdam, and Ham-
burgh, some accounts are kept in pounds, shillings, and
pence, as in England; others in guilders, stivers, and pen-
nings: exchange with London, at from 33s. to 36s. or 38s.
Flemish per pound sterling.

TABLE. 8 pepnings make........ veerres 1 groat.
2 groats, or 16 penaings ..... 1 stiver.
20 stivers .......... vreeres veveenee 1 guilder, or florin.

Also, 12 groats, or six stivers, make 1 schelling.
20 schellings, or 6 guilders ... 1 pound.

(16) Remitted from London to Amsterdam, a bill of
£754..10 sterling: how many pounds Flemish is the sum,
the exchange at 33s. 6d. Flemish per pound sterling ?

Ans. £126G89.15..9 Flemish.

(17) A merchant in Rotterdam remits £1263..15..9 Flem-
ish to be paid in London: how much sterling money must he
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draw for, the exchange being at 33s. 6d. Flemish per pound
sterling ? Ans. £764..10.
(18) If I pay in London £852..12..6 sterling, how many
guilders must 1 draw for at Amsterdam, exchange at 34
schellings, 4} groats Flemish per pound sterling? , '
Ans. 8792 guild. 13 stiv. 1 gr. 6} pennings.
(19) What must I draw for in London, if I pay in Amster-
dam 8792 guild. 13 stiv. 141 pennings, exchange at 34 schel.
lings, 4% groats per pound sterling ? Ans. £852..12..6.
7o convert Bank Money into Currency; and the contrary.
As 100 : 100 plus the egio : : the Bank-money : the
Currency.
As 100 plus the agio : 100 : : the Currency : the Bank-
money.
(20) Change 794 guilders, 15 stivers, Current money, into
Bank florins, agio 43 per cent.
Ans. 761 guilders, 8 stivers, 1133¢ pennings.
(21) Change 761 guilders, 9 stivers Bank, into Current
mooey, agio 43 per cent.
Anrs. 794 guilders, 16 stivers, 41's pennings.

VI. IRELAND.

The par of Exchange, long established with Ireland, was
£108..6..8 Irish = £100 English. That is, £1..1..8 Irish
= £1 English; or 13d. Irish = 1s. English.

But the English and Irish currency are now assimilated.

(22) A gentleman remitted to Ireland £675..15 sterling:
what would he receive there, the exchange being at £10 per
cent? Ans. £633..6..6.

(23) What would be paid in London for a remittance of
£633..6..6 Irish, exchange at £10 per cent? Ans. £575..15.

CONJOINED PROPORTION, or COMPOUND
ARBITRATION OF EXCHANGE,

Is the method of comparing the coins, weights, or measures
of one country with those of another, when the comparison

is to be made through the medium of those of other coun-
tries.

Case 1. When it is required to find kow many of the first
sort mentioned are equal to a given quantily of the last.
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RuLk. Place the terms alternately, antecedenis and con-
sequents, in two columns, left and right. The last term, be~
ing an antecedent, will stand on the left.

Divide the product of the antecedents by the product of
the consequents for the answer.

Proor. By as many single statements as the question
requires.

(1) If 20 [b. at London make 23/b. at Antwerp, and 155 lb.
at Antwerp make 180 /b. at Leghorn, how many {b. at London
are equal to 72 {b. at Leghorn ?*

(2) If 12 lb. at London make 10 /). at Amsterdam, and
100 (b. at Amsterdam 120 [b. at Toulouse, how many /b. at
London are edual to 40 lb. at Toulouse? Ans. 40 1b.

(3) If 140 braces at Venice be equal to 156 braces at Leg-
horn, and 7 braces at Leghorn equal to 4 ells English, how
many braces at Venice are equal to 16 ells English?

Ans. 255%.

(4) If 40 [b. at London make 36 /b. at Amsterdam, and
90 /h. at Amsterdam make 116 (b. at Dantzic, how many /5.
at London are equal to 130 (b. at Dantzic® Ans. 11257

Case 2. When it is required to find kow many of the last
sort mentioned are equal to a given quantity of the firss.

RuLE. Place the antecedent and consequent terms as before.
But the last term, being a consequent, will stand on the right.
Divide the product of the consequents by that of the ante-
cedents.

(6) If 12/b. at London make 10/b. at Amsterdam, and
100 (b, at Amsterdam 120 (5. at Toulouse, how many b, at
Toulouse are equal to 40 /6. at London? Ans. 40 {b.

(6) If 401b. at London make 36 /b. at Amsterdam, and
90 [b. at Amsterdam 116 l6. at Dantzic, how many lb. at

Dantzic are equal to 122 /6. at London? Ans. 14144,
* Antecedents. Consequents.
20lb. London = 2310h. Antwerp.

155 ib. Antwerp = 180 . Leghorn.
721b. Leghorn — how many London?
1 8
28 %X 1656 % 92 _ 1240
BRI 2B = 5343 (b, Ans.

]
1
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INVOLUTION
Is the method of finding the powers of numbers.

Any number is 1heﬁ)st power of itsell, and the root of all
its powers: and when the root is multiplied by itsell, the
product is the second power; the second multiplied bv the
first produces the third, &e.

The second power is commonly called the square; and the
third power, the cube.

wwmnbers called indices, or expdnents, are placed on the
richt a little above the line, to denote the respective powers.
Thus, 3% sivnifies the square, or second power, of 3; the smal
tizure ? being the index, or expdnent.

To involve a number to any power.

Reve. Maltiply the given number (or root) by itself con-
tinually one time less than the index of the power: that is,
once tor the second, twice for the third power, &e.

Uhserve, that any two or more powers multiplied together,
will produce a power whose index is the sum of their indices.
‘F'hus, the seventh power is the product of the fourth and the
{hird; because the sum of the indices, 4 4- 3=

ILLUSTRATIONS.
The first power of 3is 3', or 3.

The second power of 5 is 52 DX 65=25
The third power of 41is =4 x4x4=064.
The fourth power of *05 is 05‘ ‘05 x 05 % 05 x 05 =
00000626, _
The fifth power of 2is 2[°=2X 3IX2IX2X3i="%
(1) Required the squares of 43, 2174, 4°3, nd 2174,
Ans. 1849, 4726276, 158-49, anu’ (04726276,

(2) Cube 111, 111, 2, and 25.

Ans. 136/661 1367631, 2%, and 18 2.
(3) Involve 9 to the ninth power. dns. 387420409,
(4) Find the third, fifth, and eighth powers (without find-

ing the fourth, sixth, and qeventh) of 1'7.

Ans. 4913, 14:19857, and 69-75757441.

(5) What are the third and sixth powers of 05?7
Ans. -000125 and -000000015625.

EVOLUTION

Is the method om:tracting the roots of powers. It is, there-
fore, the reverse of Involution: by referring 1o which it will
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be obvious, that the Square Root of a number multiplied by
itself, will produce that number; and that the Cube Root,
multiplied twice by itself, will produce the number (or power)
of which it is the root.

NotEe. The roots of complete powers are called rational; and those
which cannot be completely extracted, are called surds, or irrational

rools: thus 4/ 4=2, is rational ; but 4/ 5 is a surd. The surd roots
may, however, be found tv any exXtent preposed.

SQUARE ROOT.

RuLe 1. Place points over the units, hundreds, &c. so as to
form periods of two figures each.

2. From the first period on the left, subtract the greatest
square contained in it; putthe root on the right, as a quotient;
anuex the succeeding period to the remainder, and call that
number the Résolvend.

3. Divide the resolvend, exclusive of the units, by double
the root; annex the quotient to the root, and also to the
right of the divisor to complete it: then multiply the divisor
by that quotient figure, and subtract the product from the
resolvend.

4. The remainder, with the next period joined, will form
a pew resolvend; and double the root, a new divisor; with
which proceed as before.

Note 1. When the number of figures in the Integer is uneven, the
first period will consist of but one figure. When there is an odd
number of decimals, a cipher must be added to complete the periods.

2. When the figures of the whole number are exhausted, periods
. of ciphers may be used at pleasure, to continue the extraction in
decimals. In all cases, the root will consist of as many figures as
there are periods, whether integral or decimal.

RoorTs. 1. 2. 3. 4. 6. 6. 7. 8 9.
Squares. 1. 4. 9. 16. 25. 36. 49. 64. 8l.

(1) What is the square root of 1190257 %
(2) What is the square root of 106929? Ans. 327,
(3) What is the square root of 220712042  Ans. 4698.

* 119025 (345, the root. 345
9 ! 345
64)200 1725
256 80
685) 3425 m5

3425 Proof 119025

——
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(4) What is the square root of 22687417 Ans. 1506:23 4,
(5) What is the square root of 76967967 Ans. 27566:2284.
(6) What is the square root of 4°3725694?  Aus. 2:091 4.
(7) What is the square root of 2271095677 Ans.1:60701 4..
(8) What is the square root of 000327547 Ans. 018094,
(9) What is the square root of 12700597  Ans. 1'12694-.

To find the Roots of Fractional N umbers.

RurLe. When the terms of a Fraction are complete powers,
extract their roots for the corresponding terms of the root.

When they are surds, find an equivalent fraction, by mul-
tiplying both terms by the denominator; or by the least number
that will make the denominator a square. Then divide the
root of the numerator by the root of the denominator for the
answer.—Or, reduce the fraction to a decimal, and extract
its root.

Mixed numbers may either be reduced to their equivalent
fractions, or into a decimal form.

(10) What is the square root of #3847 Ans. 3.
(11) What is the square root of %45 ? Ans. .
(12) What is the square root of 513}? Ans. T4
{13) What is the square root of 27%? Ans. 5%,
(14) What is the square root of 9%3? ' Ans. 34.

(15) What is the square root of 333?  Ans. ‘89802 4.
(16) What is the square root of 4387  Ans. ‘93309 4-.
(17) What is the square root of 85147 Ans. 927 4.
(18) What is the square root of 83?  Ans. 2'95194-.

To find & mean proportional between any two given numbers.
RuLk. Extract the square root of their product.
(19) What is the mmean proportional between 3 and 127

A/ 3X12=4/36=6, the mean proportional. Ans.
(20) What is the mean proportional between 4276 arnd
8427 ‘ Ans. 18974 4.
To find the side of a square equal in area to any given surface.
Ruie. Extract the square root of the given area for the
side of the square sought.
(21) If the content of a given circle be 160, what is the
side of the squarggequal? Ans. 1264911,
(22) If the area of a circle is 750, what is the side of the
square equal? Ans. 27 38612,
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The area of a circle given, to ﬁnd the diameter.

RuLg. As 355 : 452, or, as 1 : 1273239 : : the area : the
square of the diameter:—or, multiply the square root of the
area by 1:12337, and the product will be the diameter.

(23) What length of cord must be tied to a cow’s tail, the
other end fixed in the ground, to enable her to eat just an
ncre of grass, and no more; supposing the cow and tail to
measure 9} yards? Ans. 3375 yards.

The area of a circle given, to find the circumference.

Ruie. As 113 : 1420, 0r,as 1 : 12:56637 : : the area :
the square of the circumference :—or, multiply the square
root of the area by 3:5449, and the product will be the cir-
cumference.

(24) When the area is 12, what is the circumference ?

Ans. 12 279.

(25) When the area is 160, what is the circumference?

Ans. 44-839.

Two sides of a right-angled triangle being given, to find th
third side. '

Case 1. The base and perpendicular being given, to find the
hypolenuse.

RuLe. The square root of the sum of the squares of the
base and perpendicular, is the length of the hypotenuse.

Case 2. The hypolenuse and perpendicular being given, to find
the base.

RuLe. The square root of the difference of the squares of
the hypotenuse and perpendicular, is the length of the base.

Case 3. The base and hypotenuse being given, to find the per-
pendicular.

RuLe. The square root of the difference of the squares of
the hypotenuse and base, is the height of the perpendicular.

(26) The top of a castle from the ground is 45 yards high,
and it is surrounded with a ditch 61) yardsbroad: what length
must a ladder be to reach from the outsfe of the ditch to
the top of the castle? Ans. 5 yards.
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Height of the castle.

Perpendicular, 45 yt

Ditch.

Base, 60 yards.

27) The wall of a town is 25 feet high, and is surrounded
by a moat of 30 feet in breadth: required the length of a
ladder that will reach from the outside of the moat to the
top of the wall. Ans. 3905 feel.
N.B. These two questions may be varied for examples to the second
and third cases.
(28) In an army consisting of 331776 men, how many must
be in rank and file to form a solid square? Ans. 576.
(29) A certain square pavement contains 48841 equal
square stones. How many are coutained in one of the sides?
Ans. 221.

CUBE ROOT.

RuLe 1. Point every third figure of the given number,
heginning at the units’ place; find the greatest cube in the
first period, and subtract it therefrom; put the root in the
quotient, and bring down the figures in the next period to
the remainder, for a Resolvend.

2. Multiply the square of the root found by 360, for a
Divisor, and annex to the root the number of times which
that is contained in the Resolvend.

3. Add 30 times the preceding figure (or figures) multiplied
by the last, and the square of the last, to the divisor; and mul-
tiply the sum by the last, for a Sublrakend: subtract it from
the Resolvend, and repeat the process as far as necessary.*

= The subjoined Theorems (deduced fromn Problem 91, page 266, Em-
ersun’s Algebra) are very convenient approximations for the Cube Root,
47— ) n
r 1 T T )=1r (__ — ) —
b+ 1 (S0 bt v (- ) =
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'Note. As the units must always be pointed, there will be sometimes
only one or two figares in the first period.—The decimals must always
capsist of so many figures as will constitute complete periods, as in the
Square Root.—Also, what is observed in Note 2, Square Root, will
hdld good in this Rule.

Roors. 1. 2. 3. 4 &6, 6. 7. 8 09
Cures. 1. 8. 27. 64. 125. 216. 343. 512. 729,
(1) What is the cube root of 992528477 %
(2) What is the cube root of 389017? Ans. 73,
{3) What is the cube root of 5735339°? Ans. 179,
{(4) What is the cube root of 32461759? Ans. 319,
{5) What is the cube root of 846045197 Ans. 439.
(6) What is the cube root of 270564036008  .4ns. 3002.
(7) What is the cube root of 6733730971257  Ans. 8765,
(8) What is the cube root of 12:977875? Ans. 2:35.
(¥) What is the cube root of -001906624 ? Ans. <124,

R, the required root, mearly. In which = denotes the given number;
and r, an assumed root found by trial.

The second formula, which is iore convenient than the other, be-
vcause it contains no higher power than the syuare of », may be thus
exprdssed.

Divide the given number by three times the assumed root, and
from {the quotient subtract gy of the square of the assumed root:
the syuare root of the remainder, added to half the assumed root,
will give the root required, Sec also the method of extracting axx¥
RUOT by approximalion.

+ 99252547 ( 463 the root.
4* =64
42 3¢ 300 == 4800) 35252 resolvend.
720—=4 X 30X F
36 == 62
4800 divisor.
5356
__6
33336 snbtrahend.
462 X 300 == 634800 ) 1916847 resolvend.
4140 =46 X 30 X 3
9 == 32
634800
658949

1916847 subtrahend,
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(10) What is the cube root of 36156-027566?  Ans. 33-064-.
(11) What is the cube root of 33-230979937?  Anrs. 3-2154-.
(12) What is the cube root of 15926-972504?  Ans. 25°16 4.

To find the Roots of Fractional numbers.

RuLeE. When the terms of a fraction are complele powers
extract their roots for the corresponding terms of the root.

When they are surds, if both terms be multiplied by the
square of the denominator, an equal fraction will be produced,
the denominator of which will be a cube. Then divide the
root of the numerator by the root of the denominator for the
answer.—Or, the fraction may be reduced to a decimal, and
its root extracted.

Mized numbers may be reduced as in the Square Root.

(13) What is the cube root of §3? Ans. 3.
(14) What is the cube root of % ? Ans. 2.
(15) What is the cube root of 124%? Ang. 24,
(16) What is the cube root of 314597 Ans. 3.
(17) What is the cube root of 405%%? Ans. 7%,
(18) What is the cube root of 47? Ans. -8298265.4,
(19) What is the cube root of §? Ans. 8220707 4.
(20) What is the cube root of 717 Ans. 1-930978 4.
(21) What is the cube root of 93 ? Ans. 2:092845 4.

(22) What is the cube root of 837 Ans. 2:0578352 4.
(23) A water cistern in the form of a cube contains 60 cubic
feet, 143 inches: what is the length of the side?
Ans. A7 inches.
(24) There is an excavation made for a cellar equal in
length, breadth, and depth; which required 4913 cubic feet
of earth to be dug out. What is the length of the side?
Ans. 17 feet.
{35) There is a building of cubic form, which countains
389017 solid feet: what is the superficial content of one of .
its sides? Ans. 5329 sq. feet.

“Between two numbers given, to find two mean proportionals,

RuLe. Divide the greater extreme by the less, and the cube
root of the quotient multiplied by the less extreme gives the
fess mean; multiply the said cube root by the less mean, and
the product will be the greater mean proportional,

(26) What are the two mean proportionals between § and
1627 ‘ Ans. 18 and 54.
(27) What are the two mean proportionals between 4 and

108? Ans, 12 and 36.
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To find the side of a cube, equal in solidity to any given
solid, as a globe, cylinder, prism, cone, §c.

RuLe. The cube root of the solid content given, is the side
of a cube of equal solidity.

(28) If the solid content of a globe is 10648, what is the
side of a cube of equal solidity ? Ans. 22.
The side of a cube being given, to find the side of a cube that

shall be double, treble, &c. in quantity to the cube given.

RuLE. Cube the side given, and multiply it by 2, 3, &c.
the cube root of the product will be the side sought.

(29) There is a cubical vessel, whose side is 12 inches, and
it is required to find the side of another vessel, that will con-
tain three times as much, Ans. 17-30699 inches.

BIQUADRATE ROOT.

RuLe. Extract the square root of the given number, and
then the square root of that square root; which will be the
biquadrate root required.

(1) What is the biquadrate root of 531441? Ans, 27.

(2) What is the biquadrate root of 333621767  Ans. 76.

{(3) What is the biquadrate root of 57191406257 Ans. 275.

A GENERAL RULE FOR EXTRACTING THE ROOTS OF ALL POWERS.

1. PrePARE the given number, by pointing it into periods of
two figures each for the square root, three for the cube root, &c.

2. Find the first figure of the root, and subtract its power
from the first period.

3. Bring down the first figure in the next period to the
remainder, and call that the dividend.

4. Involve the root to the next inferior power to the given
one, and multiply it by the index of the given power, for a
divisor.

5. Find a quotient figure by common division, and annex
it to the root; then involve the whole root to the given power
for a subtrahend, which subtract from the first fwo periods.

6. To the remainder bring down the first figure of the next
period for a new dividend; find a new divisdd and a new sub-
trahend as before; subtract from (hree perivds, and proceed
thus to the end. '

r



1:2 POSITION. [thE TUTOR'S

Otherwise. To find ANY ROOT by approximation.
Rure. Let g denote the given number or power; =, the
index of the puwer; a, an assumed power nearly equal to g;
7, its root, and R, the required root.
(n+l)a-;-(n g teawg::r:Rwr;*
which difference or correctional number, being added or sub-
tracted (as required) will give R: and by repeatiny the pre-
cess, any degree of accuracy may be obtained.
(1) What is the square root of 1413767+
(2) What is the cube root of 531573767 Ans. 376.
(3) What is the fourth root of 19987173376?  Ans. 376.
(4) Required the fifth root of 2505-474615614240626.
Ans. 4-785.
(5) Required the sixth root of 3:1416. Ans. 1210201 4

Then, as

SINGLE POSITION

Is the method of using one supposed number, and working
with it as the true one, to find the real number required.t.

Rure. As the result from the supposition, is to the true
result; so is the supposed number, to the true one required.

Proor. Add the several parts together, according to the
conditions of the question.

(1) A schoolmaster being asked how many scholars he had,
said, “ If 1 had as many, half as many, and one quarter as
many more, I should have 83.” How many had he ?§

* This for the Cube Root will be, As2a+4-g:uzg::r: Rw .
+ 141376(376 the root.
9

3%2 = 6)51 dividend.
37% = 1369 subtrahend.
37X 2 == 74)447 dividend.
27(* = 141376 subtrahend.

} Questions belonging to this Rule have the results proportinnal
to their suppositions: the conditions requiring the number soaght to
be increased by the addition of itself, or of some known wnultip:c or
part thereof; or to be diminished by the subtraction of such part,

§ Suppose be bad 40.—Then 40 4 40 4~ 20 4 10 == L }0.

88 410 _ 352
And,ullo‘-ss: 40 : H]U i1 32 Ana.
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(2) A person who had a certain number of antique cojns,
said, “ If the third, fourth, and sixth parts of the number were
added together, they would make §4.” How many bad he?

' Ans. 72,

(3) A chaise, a horse, and harness, cost £60; the horse
being double the price of the harness, and the chaise double
the price of the horse and harness. What was given for each?

Ans. Horse, £13..6..8; harness, £6..13..4; chaise, £40.

(4) What sum of money will amount to £300, in ten
years, at £6 per cent per anuum, simple interest?

Ans. £187..10.

(5) A, B, and C, dividing a quantity of goods, which
cost £120, mutually agreed that B should have a third part
more than A, and C a fourth part more than B. What must
each man pay? Ans. A, £30; B, £40; C, £50.

(6) A gentleman bought a hoeuse, with a garden, and a
horse in the stable, for £500. He paid four times the price of
the horse for the garden, and five times the price of the garden
for the hnrse. What were their respective prices?

Ans. Horse, £20; garden, £80; house, £400.

DOUBLE POSITION

Requires the use of fwo supposed numbers to find the true
one requived.*

RuLE. Work with the two supposed numbers, and mark
the errors in the results with 4- or —, according as they
exceed or fall short of the true result: then place the errors
against their respective positions, and multiply them cross-
wise.

If the errors be of Like kinds, i.e. both greater, or both less
than the given number, take their difference for a divisor, and
the difference of the products for a dividend. But if unlike,
take their sum for a divisor, and the sum of their products
for a dividend: the quotient will be the answer.+

* Questions belong to this Rule which require the addition or sub-
traction of a number, &c. which is not any known part of the number
required. The results are, therefore, not propurtional to their sup-
Ppusitions.

+ The following Rule will, in some cases, be found more eligible:

Multipiy the difference of the sapposed numbers by the less error;
and divide the produci by the difference of the errors when they are of

i
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(1) A, B, and C, would divide £200 among them, so
that B may have £6,1'nore than A, and C £8 more than B.
How much must each havéd* -t * *

(2) A man had two silver cups of unequal weight, having
one cover to both of 5 otlnces.” Now'if the cover is put on
the less cup, it will double the weight of the greater; and
put on the greater cup, it will be thrice as beavy as the
less. What is the weight, of each?

Ans.'3 'ouhées"tlze less, and 4 the greater.

(3) Three persons conversing about their ages; says K,
My age is equal to that of H, and § of L's;” and L says,
“1 am as old as both of you together.” Required the ages
of K and L; H's being 30. Ans. K, 650; and L, 80.

(4) D, E,and T, playing at cards, staked 324 crowns; but,
disputing about the tricks, each man seized as many as he
could: E got 15 more than D ; and F got a fifth part of both
their suins added togethrer. How many did each person get?

Ans. D, 1271 ; E, 142} ; and F, 54.

(5) A gentleman meeting with some ladies, said to them,

" Good morning to you, ten fair maids."—" Sir, you mistake,”

like kinds, or by their sum, when unlike: the quotient will be a cor-

“rectional number; which being added to the nearest suppesition when
sefeclive, or subiracted from it when excessive, will give the number
required,

£ £
*+ Ist. Suppose A’sshare = 40 2nd. Suppose A’s share =— 70
then B’s = 46 then B’s = 76
and C’s = 54 and C’s = 84
Sum 140 Sum 230
"Therefore the error is Here the error is 4 30, or 3u toe
— 60, or 60 too little. much,
sup. err. £
40 X 60 A 60
) 30 B 66
4200 1300 ¢
divisor, 1200 200 Proof.

60 4~ 30 == 90 ) 540i0 dividend.
£60 = A’s share,
Or, by the Rule in the Note.
90— 40X 30 __ 30X 30
60430 T 9
Then 70 — 10 = 60 == A’s share, as before.

= 10 the correctional number.
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answered one of them, “ We are not ten: but if we were three
times as many as we are, we should be as many above ten as
we are now under.” How many were they? Ans. d.

ARITHMETICAL PROGRESSION.

AN Arithmetical Progression is a series of numbers increasing
or decreasing uniformly by a continued equal difference. Thus,

I, 2, 3, 4, 5,&e. . . . . "
o 5 8 11, 14, &c.}are increasing Arithmetical Series.

12, lg, g’ 2: g’ gg } are decreasing Arithmetical Series.

Observe, that the terms of the first series are formed by adding
successively the common difference 1, and the second by the common
difference 3, The terms of the third and the fourth diminish con-
tinually by the subtraction of 1 and 4 respectively.

In an odd number of terms, the double of the mean (or
middle term) is equal to the sum of the exitremes, or of any
£wo terms equidistant from the mean. Thus,in 1, 2,3, 4,5,
the double of 3=1 4+ 5=244=6.

lo an even number of terms, the sum of the two means is
equal to the sum of the extremes, or of any two equidistant
terms. Thus, in 2, 4,6,8,10,12; 6 4-8=2412=4 4
10=14.

To give Thevrems or Rules for the solution of the various
cases, the terms are represented by symbols, or letters.

Thus, let ¢ denote the less extreme, or least term;

z the greater extreme, or grealest term;
d the common difference;

% the pumber of terms; and

s .the sum of all the terms.

Any three being given, the others may be found.

Note. The twenty cases in this Rule may be resolved by the follow-
ing Theorems.
e=a—(n—1)d=2" = 2 —jdln—1)= yd- o/ (JdF 2y — 2.

r=a-(n—1)d= 27_"’_a=-:7 o+ $d(n—1) =4/ (Fd—a)"  2ds—}d.

d=—f_zs—on 2 _nz—s 2 _(z-4a).(2—0)

a—1" =] '3 a—l'n_ 2t—a—z
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z——a+1= 2s =§d—a+V(_%d—a)’+2ds=
d a+z d

3d+2—/( i d+z)'—2ds

::}n(a-}-z):a-_jz .fl"d—'*'—iizgn. 2a din—1)=4n.25—d(n—1).

Moreover, when the least term a = nothing, the Theorems
become, z=d(n—1), and s = Lnz.

Case 1. The two extremes, and the number of terms being .
given, to find the sum.

RuLe. Multiply the sum of the extremes by the number
of terms, and half the product will be the answer.*

(1) How mavny strokes does the hammer of a clock strike
in 12 hours?+

(2) A man bought 17 yards of cloth, and gave for the first
vard 2s. and for the last 10s. What was the price of the 17
yards? Ans. £5..2.

(3) If 100 eggs be placed in a right line, exactly a yard
from each other, and the first a yard from a basket, how far
must a person travel to gather them all up singly, and return
with every egg to put it into the basket?

Ans. & miles, 1300 yards.

Case 2. The same three terms given, to find the common

difference.

Rure. Divide the difference of the extremes by the number
of terms less 1; and the quotient will be the answer.

(4) A man had eight sons, whose ages were in arithmetical
progression; the youngest being 4 years old, and the eldest
32.  What was the common difference of their ages??

(5) A man travelling from London to a certain place,
went 3 miles the first day, and increased every day by an
equal excess, making the twelfth day’s journey 58 miles.

* The learner should find each of these cases among the preceding
Theorems. Thus, the present Rule will be found designated by
s=14%n(a -} z), &c.

"' 12+ I X6=13 X 6="78. Ans.

1 92—4 8= 1=284T=1years. Ans.




ASSISTANT. ] PROGRESSION. 127

What was the daily increase, and how far did he travel in
12 days?
Ans. 5 miles daily increase, the whole distance 366 miles.

Case 3. The two extremes and the common difference being
given, to find the number of terms.

RuLe. Divide the difference of the extremes by the com-
mon difference, and the quotient increased by unily is the
namber sought.

(6) A person travelling into the country, went 3 miles the
first day, and increased every day 5 miles, till at last he went
58 miles in one day. How many days did he travel ? 4ns. 12.

(7) A manp being asked how many sons he had, said, that
the youngest was 4 years old, and the eldest 32; and that
his family had increased one in every 4 years. How many
had he? Ans.. 8.

Case 4. The greater extreme, the number of terms, and the
common difference being given, to find the less exireme.

RuLE. Multiply the common difference by the number of
terms less 1; subtract the product from the greater extreme,
and the difference will be the less extreme.

(8) A man went from London to a certain town in the
country in 10 days; every day's journey exceeding the former
by 4 miles, and the last being 46 miles. What was the first?

", Ans. b0 miles.

(9) ‘A man took out of his pocket, at 8 several times, so
many different numbers of shillings, every one exceeding the
former by 6, the last being 46. What was the first? ns. 4.

Case 5. The common difference, the number of terms, and the
sum being given, to find the less extrome. '

RuLe. Divide the sum by the number of terms: from the
quotient subtract half the product of the common difference
into the number of terms less 1; and the remainder will be
the less extreme.

(10) A man is to receive £360, at 12 several payments,
each payment to exceed the former by £4, and is willing to
bestow the first payment on any one that can tell him what
itis. What will that person have for his pains? .4ns. £8.

Case 6. The less extreme, the common difference, and the
number of lerms being given, to find the greater extreme.

RuLe. Multiply the number of terms less 1 by the com-
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mon difference; to this product add the less extreme, and
the sum will be the greater extreme. ‘
(11)- What is the last number of an arithmetical progres-
sion, beginning at 6, and continuing by the increase of 8 to
20 places? Ans. 158.

GEOMETRICAL PROGRESSION.

A Geometrical Progression is a series of numbers increasing
or decreasing uniformly by a common ratio; that is, by the
continual multiplication or division of some particular num-
ber. Thus,

1,2, 4, 8, 16, 32, &c. is an tncreasing Geomelrical Series,
in which the terms are formed by multiplying successively
by the ratio 2.

81,27, 9, 3, 1, }, &c. is a decreasing Geomelrical Series, in
which the terms are formed by dividing successively by the
ratio 3. It is evident that either of these may be continued
without end.

In an odd number of terms, the square of the mean is equal
to the product of the extremes, or of any two lerms equidistanrt
from the mean. Thus,in 3, 6, 12, 24, 48; 12x 12 =3 x 48
=6424=144.

In an even number of terms, the product of the two means
is equal to the product of the extremes, or of any two equidis-
tant terms. Thus, in 32,16,8,4,2,1; 8x4=u2x1=16
X 2=32.

To give Theorems, or Rules expressed in symbols, for the
solution of the various cases, as in Arithmetical Progression,
let a denote the less extreme;

z the greater extreme;

r the ratio;

n the number of terms; and
s the sum of all the terms.

Any three being given, the others may be found.

NotE:. The twenty Theorems following, solve all the possible cascs
in Geometrical Progression.

Theor. 1. r""_—_—i; ) Log. z—log. a
a Log. r

4+ 1l=n.

* In this case, if the quotient of %— be divided continually by r, till

nothing remains; the number of divisions -~ 1 will give n.
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rz—a
r—1

IL

=35, or, z+r—l

z\ L -
I (;)"*‘: r; or, Log. z—log. a=-n—1=Log. .

a v S—a

Iv. z+_=:_=s.

Ao

VI (S—a)n—l_ z . from which » may be found as in

=7

s—z = Theorem I.

Log. z—log. a -1

w Log. (s—a)—log. (s—z)+1=n' VIL ar ==

VIIL ﬂi?l_'lzs. IX. r=Dste_ . s—a_

r— ¥y I

X rn=(1‘—])$+1_ Log {r—1)s4a—Ilog. a_
a ? LO“' r

XL 2 XSTz.ln—l=“ y :g—__—an—l; whence = may be found by

’ .. § §—
Double Position. XIL ¥ _m=2"2; whence r may be
a a

found in the same manner.

XHL Z_—a  XIV. _'_—_'_)

r\— u—1

Py

XV. r:—(r—l)s-_—.a. XVI = ® ___ -or,
rz—(r—1)s
Togz. z—log. z—(r—1)s 1=
Log. r ti=n
XVIL axs—a] '=zxs—z . XVIIL LA
s—=z Ts—z

From the two preceding, a and r are to be found by Dou-
ble Position.

xix. =15, xx. T =

m—1 M1

Ina Geometlcal series decreasing ad infinitum, a becomes
£z 0, and # is infinite, or greater than any assignable number.
2
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Hence the three following will exhibit all the various cases
of such a series.
rZ z _ oz

r—I1 =it

2

s(r—1 s
SRS | PO il DS § T AL
r—I1 z r —2
Z—=—
r
Note. In these cases, when the ratio is a proper fraction, r must be
taken = the reciprucel of the fraction. 'T'lius, when the ratio is %,
r=3.

L. s=

Case 1. The less extreme, the ratio, and the number of terms,
being given, to find the greater extreme (or any remole term)
without producing all the intermediale terms.

RuLg. 1. When the last term is equal to the ratio. Write
down a few of the leading terms of the series, and over them
the arithmetical series, 1, 2, 3, 4, &c. as indices or exponents.
Find which of the indices added together will give the index
of the ferm sought; and the continual product of the terms
standing under those indices, will be the term sought.

2. When the least term is not equal to the ratio. Write
down the leading terins as before; and over them the in-
dices, 0, 1,2, 3, 4, &c. LExamine which of these added toge-
ther will give an index one less than the number of the term
sought; multiply the terms under such indices into each
other, dividing the product of every two by the first term, and
the last quotient will be the term required.*

Otherwise. By Theoremn VII.

(1) A man agrees, for 12 peaches, to pay only the price of
the last; reckoning a farthing for the first, and a halfpenny
jor the second, &c. doubling the price to the last. What must
be give lor them?4

(2) A farmer who went to a fair to buy some oxen, met
with a diover who had 23; for which he asked him £16 a
picce.—Alter a great deal of dodging between the parties, it
was finally agreed that the farmer should pay the price ot the
last ox only, reckoning a farthing for the first, and doubling
it to the last. How much would they cost him?

Ans. £4369..1..4.

« 1f the least term is unity, there will (of course) be no division.
+ Herea =1, » =2, and n = 12; aandr being uncqual.

‘Indices 01,2 3, 4.
Geom. scr,ies, 1, 2, 4: 8,’ 16. } Then44-44-3=<1l=n—1,

Hence 16 X 16 X 8= 2048 grs, == z. And 2048 qrs. = £2.2..8. Ans.
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"(8) A sum of money is to be divided among 8 persons,
the first to bave £20, the secoud £60, and so on in triple
proportion. What will the last have ?* Ans. £43740.

{4) A gentleman dying left nine sons, to whom and to his
executors he bequeathed his estate in the manuver following:
to his executors £50, to his younuest son twice as much as
to the executors, to the next double that sum, and so on to
the eldest. What was his fortune? Ans. £25600.

Case 2. The less extreme, the ratio, and the number of terms,
being given, to find the sum of all the terms.

RuLe. Find the greater extreme as before, and divide the
difference between the extremes by the ratio less 1 : to the quo-
tient add the greater extreme, for the sum required. This is
JTheorem 11. Or, by Theorem VI1I; without finding =.

(5) A young man conversant with numbers, agreed with a
gentleman to serve him twelve months, provided he would
give him a farthing for his first month's service, a penny for
the second, and 4d. for the third, &c. What did his wages
amount to?4 Ans. £5826.8.5}.

(6) A man bought a horse, and by agreement was to vive
a farthing for the first pail, three for the second, &c. Now
supposing there were 8 pails in each of his four shoes, what
was the price of the horse?  Ans. £965114681693..13..4.

(7) A person whose daughter was married on new-year’s
day, gave her husband Is. towards her portion; promis-
ing to double the sum on the first day of every month during
the year. What was her portion? Ans. £204..15.

(8) A laceman, well versed in numbers, agreed with a
gentleman to sell him 22 yards of rich brocaded gold lace,
for 2 pins the first yard, 6 pins the second, &c. in triple pro-
portion. What was the price of the lace, valuing the pins

* Indices 0, 1, 2, 3. o T
Geom. series 20, 60, 180, 540. § Then 3434 l=7=nl-—

340 X 540 X 60 _ 540 ¢ 27 % 3.— 43740 = =.
Hencew_ﬂx X

Otherwise, ar"~1 =20 X37=43740= z.
4121

. + Here a==1, r=4, and z=12. Therefore s= —F =
6777215
g 5592405 grs.
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at 100 for a farthing? Also, what did the laceman gain,
supposing the lace to have cost him £7 per yard?
Ans. The lace sold for £326886..0..9. Gain £326732..0..9.

Case 3. The first term and the ratio being given, lo find the
sum of an infinite decreasing series.

Rure. Divide the square of the first term by the difference
between the first and sccond.®

(9) What is the sum of the circulating decimal *9’, or the
series 54 1§54 1050, &¢. continued ad infinitum?  Ans. 1.

(10) Hequired the sum of the iufinite series £ 4 4§,
&c.; also of the serirs 14 &4, &e. Ans. 1, and 1.

(11) Suppose a body to be put in motion by a force which
gives it a velocity of ten miles the first minute (or any given
space of tine), 9 miles iu the second equal space, and so on
in the ratio of ¢&; how many miles would 1t pass over, if
“contiuued in motion for ever? Ans. 100 miles.

SIMPLE INTEREST, sy DEcimaLls.

To give Theorems for the solution of the different cases in
Simple Interest, let p denote the principal, r the ralio, t the
time (in years), ¢ the interest, and a the amount.

Note. The Ratio is the interest of £1 for one year, at the rate
per cent proposed, and may be found by Proportion: thus, at £5 per
cent per anpuu, sdy,

As £100 : £5:: £1 : £-05, the ratio,
' Therefore the ratio at

3 per cent iSaecevennan.nns ‘03 | 4 per centis ...... ‘045
<2 ST %51 [ YO 05
S N ‘04 | 5L ....... e 055, &c.

Case 1. When the principal, rate per cent, and time are given,
to find the inlerest.
RoLe. Multiply the principal, ratio, and time together,
aud the product will be the interest required. '
That is, prt=i.
(1) What is the interest of £945..10 for 3 years, at £
per cent per anuum 4

-

* See the third formula, Theorem 1. for infinite series, page 150,
+ pri=4£9455% 05X 3== £141'625. = £111..16..6, Ans,
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(2) What is the interest of £547..14, at £4 per cent per
annum, for 6 years? Ans. £131..8..11..2:08 grs.
(3) What is the interest of £796..15, at £4} per cent per
annum, for 5 years? Ans. £179..5.41.
(4) What is the interest of £397..9..5, for 21 years, at £3}
per cent per annum ? Ans. £34..15..6..3:55 grs.
- (6) What is the interest of £554..17..6, for 3 years, 8
months, at 4} per cent per anbum? Ans. £91..11..1-064.
(6) What is the interest of £236..18..8, for 3 years, 8
months, at £5% per cent per annum?
Ans. £47..15..7.2:293 grs.

When the interest is for any number of days only.

RuLe. Multiply the interest of £1 for a day, at the given
rate, by the principal and the number of days; and the pro-
duct will be the answer.

The Interest of £1 for one day,
At £2 per cent==-00005479452* | at £ 4="0001095890¢
21 ‘00006849315 43 =-00012328767
3 ‘00008219178 5 =-00013698630
3% = 00009589041 51==-00015068493, &e.
(7) What is the interest of £240, for 120 days, at £4 per

cent per annum ! ‘
(8) What is the interest of £364..18, for 154 days, at £5

per cent per apnum ? Ans. £7.13.111.
(9) What is the interest of £725..15, for 74 days, at £4
per cent per annum? Ans. £5..17..8L.

(10) What is the interest of £100, from the st of June,
1826, to the Yth of March following, at £5 per cent per
anoum? Ans. £3..16..113.

Case 2. When p, r, and ¢ are‘given, to find a.

RuLe. pri4-p=a.

(11) What will £279..12 amount to in 7 years, at £42
per cent per annum ?{

(12) What will £320..17 amount to in 5 years, at £3%
per cent per annum? Ans. £376..19..11..28 grs.

+ The table fs formed thus:
As 365 days : £:02 : : | day : £-00005479452, &c.

+ 00010958904 % 240 X 120 = £3°156164352 = £3..3..13. Aus.
1 279 6 X 045 X 7 4 279-6== £567°674x= £367..13..5..3 04 gre.
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(13) What will £926..12 amount to in 6% years, at £4
per cent per annam? Ans. £1130..9..0..1-92 ¢rs.

(14) What will £273..18 amount to in 4 years, 175 days,
at £3 per cent per annum? Anrs. £310..14..1..3:3512 grs.

Case 3. When a, r, and ¢ are given, to find p.

a
ré 41
(15) What principal, being put to interest, will amount to
£367..13..56..3'04 grs. in 7 years, at £4] per cent per annum P*
(16) What principal will amount to £376..19..11..2-8 ¢rs.
in S years, at £31 per cent per annum?  Ans. £320..17.
(17) What principal will amoant to £1130..9..0..1-92 ¢rs.
in 5} years, at £4 per cent per annum?  Ans. £926..12.
(18) What principal will amount to £310..14..1..3:3612 ¢rs.
in 4 years, 175 days, at £3 per cent per annum?
Ans. £273..18.

" Case 4. When a, p, and ¢ are given, to find .

—p:r.
Pt

(19) At what rate per cent per annum will £279..12
amount to £367..13..5..3 04 grs. in 7 years P

(20) At what rate per cent per annum will £320..17
amount to £376..19..11..2-8 grs. in 6 years?

Ans. £3L per cent.
(21) At what rate per cent per annum will £926..12
amount to £1130..9..0..1 92 grs. in 5% years?

Ans. £4 per cent.
(22) At what rate per cent per annum will £273..18
amount to £310..14..1..3-3512 ¢grs. in 4 years, 175 days?

Ans. £3 per cent.
Case 5. When a, p, and r are given, to find ¢
Rure. 2P
or

RuLE.

=p

a
RuLe.

* 045 X 7 4 | = 1'315; then 367674 -~ 1315 = £2796 =
X 279..12. Ans.
+ 367674 — 2796 _ 88074

6% T igera — 016 or £44 per cent. 4ns,
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(23) In what time will £279..12 amount to £367..13..5..
3:04 grs. at £4% per cent per annum ?*
(24) In what time will £320..17 amount to £376..19..11..

2:8 grs. at £3} per cent per annum? Ans. b years.
(25) In what time will £926..12 amount to £1130..9..0..
1492 grs. at £4 per cent per annum? Ans. 53 years.

(26) In what time will £273..18 amount to £310..14..1.,
33512 grs. at £3 per cent per annum?
Ans. 4 years, 175 days.
ANNUITIES.

AN annuity is a yearly income or rent. Perpetual Annuities
are those which are to continue for ever; Terminable Annui-
fies are to cease within a limited time; and Life Annuities
are to continue during the term of life of one or more per-
sons,

The Amount of Annuities in Arrears.

Let u denote the annuity, r, ¢, and a, as before.
Case 1. Given, u, r, and ¢, to find a.

RuLe. (f—ql'r+l)xlu=a.

(27) If a salary of £150 be forborne 6 years, at £5 per
cent per annum, what will be the amount?+

(28) If £250 yearly pension be forborne 7 years, what
will it amount to at £4 per cent per annum? Ans. £1960.

(29) There is a house let upon lease for 5} years, at £60
per anoum, what will be the accumulated reut, allowing in-
terest at £41 per cent per annuin? Ans. £363..8..3.

(30) Suppose an annual pension of £28 remain unpaid

for 8 years, what would it amount to at £5 per ceat per
annum? Ans. £263..4.

Note. When the annuity is payable half-yearly or quarterly, @
will denote a single payment; r, the interest of £1 for that iuterva.
of time; and ¢, the number of payments. '

" (31) If a salary of £150, payable every half year, remain
unpaid for 5 years, what will it amount to in that time, al-
lowing interest at £5 per cent per annum? Adns. £834..7..6.

* 367674 — 2796 — 88074, and 2796 X 045 = 12:562; then
88:074 =- 12582 == 7 years, dns.
+ (4 ’;"’°+l)x5x 150 = (X 054 1) X 5 X 160 = I'l X
5% 150 = £825. dns.
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(32) If a salary of £180, payable every quarter, were leit
unpaid lor 8 yeus, what wouald it ainount to in that time, at
&£5 per cent per annum? Ans. £839..1..3.

Note. It may be observed, by comparing the results of the 27th,

3ist, and $2d examples, that Lalf-yearly payments are more advan
Zagevus than yearly, and quarterly more than half-yearly.
Case 2. When g, 7, and ¢ are given, to find w.
2a
_ =u
(ro(t—1)42)xt

(33) If a salary amounted to £825 in & years, at £5 per
cent per annum, what was the salary 7%

(34) 1t a house has been let upon lease for 8% years, and
the awount in that time is £363..8..3, at £41 per cent per
auniia, what is the yearly rent? Ans. £60.

(35) I a pension amounted to £1960 in 7 years, at £4
per cent per annum, what was the pension?  Ans. £250.

(36) Suppose the amount of a pension was £263..4 in
§ yvears, at £9 per cent per annum, what was the pension?

Ans. £28.

(37) 1" the amount of a salary, payable half-yearly, be
£534..7..6 in H years, at £5 per cent per annum, what is
the salary per year?t Ans. £1560.

{(33) Il the amount of an annuity, payable quarterly, was
£839..1..3 in & years, at £5 per cent per annum, what was
the anouity? i Ans. £1560.

Case 3. When v, a, and ¢ are given, to find 7.
(a—ut) X 2 —r
(t—1) x ul

{39) If a salary of £150 per annum, amounts to £825 in
& years, what is the rate per cent?y

(40) If a house has been let upon lease for 51 years, at

£60 per annum, at what rate per cent would it amount to
£363..8..3°? Ans. £4% per cent.

RuLE.

RuLE.

825 ¢ 2 . 1650 _ 1650 _
(.%x4+2)x5 - 5;2;5——]—1— —£]50. dns.
+ See Note, p. 135.
« (B25—T150X )X 2__ 825—750 _ 75 |
YUUAXI0X5 C2XI0XE - TR0 - dp o=
therefore the rate is £5 per cent.
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(-1) ifa pension of £250 per annum amounts to £1960
in 7 years, what is the rate per cent?  Ans. £4 per cent.
(42) Suppuse the amount of a yearly pension of £28 be
£263..4 in 8 years, what is the rate per cent per annum?
Ans. £5 per cent.
(43) If a salary of £150 per annum, payable half-yearly,
amount to £834..7..6 in 5 years, what is the rate per cent?*
Ans. £5 per cent.
(44) 1f an annuity of £150 per annum, payable quarterly,
amount to £839..1..3 in & years, what is the rate per cent?
Ans. £5 per cent.
Case 4. When #, a, and 7 are given, to find &

V8 (2—r)—(2—r)
2r =

RuLE.

I 2a
0 ——3y=m; taiy L)) e A
r,putr m thenV(ur +m) m=1

(49) In what time will a salary of £150 per annum,
amount to £825, at £5 per cent?+

(46) 1f a house is let upon lease at £60 per annum, till it
amouut to £363..8..3, at £41 per cent per annum, for what
term of years was it let? Ans. 5L years.

(47) If a pension of £250 per annum, having been for-
horne a certain time, amount to £1960 at £4 per cent, how

lone has been the time of forbearance ? Ans. T years.
(4%) 1o what time will a yearly pension of £28 amount to
£263 .1, at £5 per cent per annum? Ans. 8 years.

(49) If an annuity of £150 per annum, payable half-
vearly, amounted to £834..7..6, at £5 per cent, what time
was the payment forborne P#* Ans. 5 years.

(89) 1t a yearly pension of £150, payable quarterly,
amounts to £839.1..3, at £5 per cent per annum, what has
been the time of forbearance? Ans. 5 years.

= See Note, p. 135.

t 46X -osx%.{. (2—"05)3—(2—+05)
I

2X 05
¥ X EEF I~ 195 _ 245—195__ 5 .| = 5 years.
R 1 ‘ Ans,
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A Table by which the Interest of any sum from £1 to £30000, may
be easily computed, for any number of days, at any rate per cent.

Ne. £ s.d. grs. | No.| 5. d. grs. | No. | qra.
30000 | 82 310 Ol {20010 11 208 ] 1 263
20000 | 54 15 10 274 § 100 5 5 301 || 09 2:87
10000 | 27 7 11 1'37 90 411 071 || 08 2:10
9000 | 24 13 1 323 80 4 4 241 | 07 1-84
8000 | 21 18 4 1'I0 70 310 0106 1-58
7000 {19 83 6 244 60 3 3 I8t |ws 1-32
6U00 | 16 8 9 082 85U 2 8 351 04 105
5000 [ 13 13 11 268 40 2 2 12103 079
4000 { 1019 2 085 30 1 7 2901 02 053
3000 8 4 4 241 %0 1 1 060 01 0-26
2000 5 9 7 027 10 0 6 23010 009|024
1000 214 9 214 9 0 5 367 || 008 021t
900 2 9 3 312 8 0 5 104 i 007 | 018
800 2 310 oll 7 0 4 24171006 ( 016
700 118 4 I'10 6 0 3 3‘78! 0-05 | 013
600 112 10 208 5 0 3 1'15 1004 ] 01l
500 1 7 4 307 4| 0 2 25271 003|008
400 1 111 005 3| 0 1 3891002005
300 016 5 104 2 0 1 126 { 001 | 003

The above Table is thus constructed: As 365 days : £1 : : 1 day
= 2:63 ¢rs. &c. Hence it appears, that the several tabular sums are
those which answer to the respective numbers of days, at the rate of
£ 1 per year.

In a similar Table in Rees’s®yclopedia, there are no fewer than
i6 errors. 1n Dr. Hutton’s Table, Arith. page 84, 12th edition, there
is one error.  The above may be depended upon as accurate.

Ruce. Multiply the principal by the rate, both in pounds;
and the product by the number of days: divide the last pro-
duct by 100, collect from the Table the several sums answer-
ing to the several parts of the quotient, and the aggregate
amount will be the interest required.

Example 1. What is the interest of £370..10 for 220 days,

at £41 per cent per annum? £ s d.grs.
3705 Against 3000 stands 8 4 4 2-41
45 600 ........ 1 12 10 2:08
535 60 ........ 0 3 3 1%L
14820 7 ciiiees 00 4 2:41
106735 09...... 0 0 0237
290 _O_U:) . 0 U 0013
3331500 17956.....10 0 11 321 Aus.
3331450 True to the last decial,

366795 00
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Example 2. Taking Ex. 8, page 133, we have
364-9 £

s. d. grs.

_Q Agaiost 2000 stands 5 9 7 027

1824-5 800 ........ 2 310 011

154 9 .eeenn 0 0 5 367

72980 07 ee... 0 0 0 184

273675 003..... 0 0 0 008
2509|730 2809-73 71311 197 Ans

Example 3. What is the iuterest of £17..10 for 117 days,
at £43 per cent per annum.

17:5
875 £ s.d g
1225 Against 90 stands 0 4 11 071
700 7. iee.. 0 0 4 241
83-125 02...... 0 0 0 083
117 005.... 0 0 0 013
581875 9725... 0 5 3 378 Ans.
914375
97125625

To find the amount of a yearly income or salary, &c. for a
number of days.

Multiply the number of pounds per year by the number
of days; collect the tabular sums answering to the product,
as before, and their aggregate will be the answer.

Example. What will a person receive for 45 days, at the
rate of £105 per annum? :

105 £ s

d. grs.

45 Against 4000 stands 10 19 2 0-55
525 700 ........ 118 4 110
420 20 ........ 01 1 060
35 . 0.0 3 15
— 75 12 18 10 340 Ans.

Norte. Any of the preceding examples of interest for days, in page
133, ur exawmples 20 and 21, page 70, may be worked by this method.
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A Table showing the number of days from any day in the month to
the same day in any otber month, through the year.

R EYN R EI TR
To ||l |a|=slsS|s|=|8lS|eie

-l s E

(Jan. 365 31| 59| 90[120/151(1811212:2431273304334
Feb. 3341365/ 25 59| 89/1201150/1811212242 273303
Mar. 306[337(365| 31| 61| 92(122(153(184214 245275
Apr. 2753063341365 30 61| 91|122{153 183214/244
May 2450276/304|335365( 31| 61 92|123(153(184214
June 214[245(273[3041334[365 30| 61| 92]122(153]183
July 184)215/24:3[274[304[335365| 31| 62| 92/123/153
Aug. [153(1842122431273(304/334|365| 31| 61 92(192
Sept. [122{153(181{212/242/273/303(3341365| 30| 61| 91
Oct. | 92[123/151{182[212243]273(304/335365| 31| 61
Nov. | 61f 92/120151|181}21212421273/304334/365| 30
| Dec. | 311 69 90/121]151/182212]243/274/304/335(365

From
A

i s i 3 e e e

DISCOUNT.

LET s represent the sum to be discounted, r the ratio, ¢ the
time (in years), and p the @resent worth.

Case 1. Given s, 7, and ¢, to find p.

RuLE.

S —
el s

(1) What is the present worth of £357..10, to be paid
9 months hence, at £5 per cent per annum P %

(2) What is the present worth of £275..10, due 7 months
hence, at £5 per cent per annum? Ans. £267..13..10-1524.

(3) What is the present worth of £875..5..6, due 5 months
hence, at £41 per cent per annum?

Ans. £859..3..3..3-01824 grs.

(4) How much ready money can 1 receive for a note of

£75, due 15 months lence, at £5 per cent per annum ?

Ans. £70..11.,9-1764d.

* TS+ UdX To4 1 = 3445783 = £344..] 1.6.3 168 grs. Ans,
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Case 2. When p, », and { are given, to find s.
RuLE. prifp=s.

(5) If the present worth of a sum of money due 9 months
hence, allowing £5 per cent per annum, be £344..11..6.
3'168 grs. what was the sumn due?#

(6) A person owing a certain sum, payable 7 months hence,
agrees with the creditor to pay him down £267..13..10-152d.
allowing £5 per cent per annun, for present payment: what

“is the debt? - Ans. £275..10.

(7) A person receives £859..3..3..3:01824 g¢rs. for a sum
of woney due 5 months hence, ailowing the debtor £4% per
ceut per annurn, for present payment: what was the sum due?

Ans. £875..5..6.

(8) A person paid £70..11..9:1764d. for a debt due 15
mouths hence, being allowed £5 per cent per annum for the
disccunt, How much was the debt? Ans, £75.

Case 3. When s, p, and ¢ are given, to find r.

Rowe. 3=F — 4,
pt

(9) At what rate per cent per annwn, will £357..10,
parvable 9 months hence, produge £344..11..6..3-168 grs. for
present payment P+

(10) At what rate per cent per anoum, will £275..10,
payalle 7 months hence, be worth £267..13..10'152d. for
jpresent payment? Ans. £5 per cent.

(11) At what rate per cent per anpum, will £875..5..6,
pavable & months hence, produce the present payment of
£5:9.8..3..3 01824 grs.? Ans. £4% per cent.

(12) At what rate per cent per annum, will £75, pay-
able 15 months hence, |ruduce the present payment of

L70.31..917644. Ans. £5 per cents
Case 4. When s, p, and r are given, to find 4
Foeee, S2P — ¢
pr

© 3445783 % ‘05 X 70 4 344°6788 = £357..10. Ans,

+ EZL—E{4.57S3 = 00 or £ per cent. Ans,
344°5783 X 70 . .
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(13) The present worth of £357..10, due at a certain time
to come, is £344..11..6..3' 168 grs. at £5 per cent per annum.
In what time should the sum have beeu paid without any
discount ¥ o

(14) The present worth of £275..10, due at a certain time
to come, is £:267..13..10-162d. at £5 per cent per annum.
In what time should the sun have been paid without dis-
count? Ans. 7 months.

(15) A person receives £8%9..3..3..3:01824 grs. for £875..
5..6, due at a certain time to come, allowing £41 per cent
per annuin discount. In what time should the debt have
been discharged without any discount?  Ans. 5 months.

(16) 1 bave received £70..11..9:17644. for a debt of £75,
allowing the person £5 per cent per anvum for prompt
payment. When would the debt have been payable without
discount? Ans. 156 months.

EQUATION OF PAYMENTS.

To find the equated time for the payment of a sum of money
due at scveral times.

Rcie. Find the present. worth of each

payment for its respective time, by Case 1, —t—s—-—l =p
Discount, page 140, thus: ri 4+

Add all the present worths together; s'—p’
call their sum p’, and the sum of all the .—IT
payments s': then by Case 4, Discount, equalted time.
p- 1414

—=e, the

* 357°5—344-5783
53445753 X U5
+ The above is Kersey’s Rule. 1t produces a result something less
than the precise truth; but sufiiciently accurate for any purpose of real
utility. The only Rule that is strictly true for the equation of two pay-
ments at Simple Interest, is that given by Malcolm; which is founded on
the prieciple, that the interest of the money withheld after tt becomes
due, ought to be equal to the discount of that which is paid before it is
dwe. But Malcol’s Rule, though it has been ssmplified in expression
by Bonnycastle and others, and is capable of {urther simplification than
I bave yet seen in print, is at best very operose, and may be regarded,
&s Mr. Keith justly observes, as a useless carivsity. Epiror,

== 75 =9 months. Ans.
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(1) D owes E £200, whereof £40 is to be paid at 3
months, £ 60 at 6 mouths, and £100 at 9 months. At what
“time may the whole debt be paid together, discount being
allowel at £5 per cent per annum ?*

.. (2) D owes E £800, whereot £200 is to be paid in 3
months, £200 at 4 mouths, and £400 at 6 months: but
they agree to have the whole paid at once, allowing discount
at the rate of £5 per cent per annum. The equated time
is required. Ans. 4 months, 22 days.

(3) E owes F £1200, which is to be paid as follows:
£200 down, £500 at the end of ten mouths, and the rest at
the end of 20 mouths; but they agree to have only one pay-
ment of the whole, discounting at £3 per cent per anuum.
The equated time is required. Ans. 1 year, 11 days.

COMPOUND INTEREST.4

The same symbols are adopted in this as in Simple Interest,
and denote the same things; except that the ratio (r), which
in Simple luterest denotes the inferest of £1, signifies in this
Rule the amount of £1 lor a year. 1t may be thus found by
Proportion.

As £100 : £105 : : £1 : £1:05, the ratio at £5 per cent
per annum. ‘The ralios are, therefore,

ot 3 per cent ......... ... 1:03 ]at 4% per cent .... 1:045
3L .. e 1035 B, crerernn 105
4.... verereeceinneneees 104 8L vevriinnnnns. 1°0095, &e.
* 4 - 60 — 5R-5365 100 — BQEB
= 95061 5 (S = 56365 5 o = 96:3855;

then 200 — 395061 - 585365 - 963690 == 55719;
55719
194251 X U5

+ The law of England does not allow the lender to receive Com-
pound Interest for his money, when the receipt of the Interest has
been forborue. But in the granting or purchasing of Annuities,
Leates, &c. either immediate or in reversion, it.is customary, and
indecd necessary, to compute them on the principles of Compound
Interest; for otherwise the calculation would involve most egregious
injustice and absurdity.

= *57315 = 6 months, 26 days. Ans.
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A Table of the Amount of £1, for years.
yrs. | 3 per Cent.|3% per Cent.| 4 per Cent. |44 per Cent.} 5 per Cent,

1 1 1-0300000 | T 0350000 | 10400000 | 1-0450000 [ 10500000
9 1 1:0609000 | 1-0712250 | 10816000 | 1-0920250 | 1-1025000
3| 10927270 | 1-1087179 | 1-1248640 | 1-1411661 | 1:1576250
4] 1-1255088 | 1-11475230 | 1-1698586 | 1°1925186 | 1:2155062
51 111592741 | 1-1876863 | 1-2166529 | 1-2461819 | 1:2762816
6 | 11930523 | 12292553 | 1'2653190 | 1-3022601 | 1:3400956
7 | 12208739 | 12722793 | 1-3150318 | 1-3608618 | 14071004
8 | 1'2667701 | 1'3168U90 | 13685690 | 1-4221006 | 14774554
9| 13047732 | 18628974 | 1-4233118 | 1-4860951 | 1'5513282
v | 13439164 | 1-4105988 | 14802443 | 1-5529694 | 1-6288946

1 819330 | 1505697 | Tun9454] | 16228530 | 17103394
12| 14257606 | 15110687 | 16610322 | 1-6958814 | 17958563
13 | 114685337 | 15639561 | 16650735 | 17721961 | 1-88:6:91
1
i

4 | 1512847 | 16186945 | 1'7316764 | 1-8519449 | 1°9799316
5 1857964 | 1 6753488 | 18009435 | 1-93562824 | 2:0789282
6 | 16u2iu6i | 17339800 | 1-8729812 | 2 u2esive | 2 1820746
17 116328476 | 17946756 | 1:9479000 | 2- 1133768 | 2:2920183
P7U24:551 | 18574892 | 2 0258165 | 2:2081788 | 2:4066192
19 | 17035660 | 19225013 | 21068192 | 23078603 | 2-5269502
S0l 1 Su6 2 | Lus9rssY | 21911231 | 24117140 | 26532977
v [ etuguis | eududdln |2 2787681 | 275202412 | 2 7859626
2| 1916l 1SS0 | 2 3699188 | 26336520 | 2:9252607
25 | L YT50860 Q061145 | 21617185 | 27521663 | 3:07156237
24y 203279 4 2833085 | 2663042 | 28760138 | 3-225099Y
| 3Ee7Y | 256isRdat) | 26658565 | 3 0054345 | 3-3663549
i | 2 EaUa8 s | 2 I0L3B6 | 2 TidbYs | 5 140L6790 | o ubo6T72T
27 | 22890 | 2505671 | 25833686 | 3-2820096 | 37334563
2% | 22876677 | 26201720 | 2:99870383 | 3-4297000 | 39201291
2y | 23365650 | 27118780 | 3-1186514 | 35840365 | 4'1161356
30 | 2272625 | 28067937 | $-2433975 | 37453181 | 4-3219424
i | 28000803 | 2 600315 | 58713334 | 3 9138574 | 4-5380895
32 1 25750827 | 30067076 | 3-5080587 | 4 0899810 | 4 7649414
3301 26323352 | 3 H19428 | 3-0483811 | 42740302 | 50031885
34 0 27319053 | 32205603 | 37943163 | 4:4663615 | 52533479
35 | 29138624 | 33536901 | 3-9460590 | 4-6673478 | 55160153
oU | 2UUSLTHs | 345uRbUL | 41059825 | 45774180 | OTVIBI6I
37 | 29832266 | 30710201 | 42680898 | 5 CUGEG05 | 6:0814069
38 | 50747834 | 36860113 | 4-4385134 | 53262192 | 6:3554773
1 39 | 81670869 | 35233717 | 4 616566V | 55658591 | 67047511
40 | 92620378 | 3:9592507 | 4 8010206 | 58163645 | 70399887
These tabular numbers are the successive powers of r; thus,
C 1057 = 1023, &

A3

o

® The amount of £1 in ¢ years, is the last lerm of ap increasing geo-
nietrical series, of which the first term = the ratio, and the number of
terms = ¢; because the first year’s amount is identical with the vatio : and
asl:r::r:r¥=theamountin 2 years; as |l : » : : r? : : 93= the
amount in 3 years, &c¢, The successive amounts, r, 12, #3, &c. are
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Case 1. When p, », and ¢ are given, to find a.

RuLe. pri=a. Or, log. r x ¢ 4 log. p = loy. a.

Or by the Table. Multiply the tabular amount of £1 by the princi-
pal, and the product will be the amount required.

(1) What will £225 amount to in 3 years, at £5 per cent
per annum ¥

(2) What will £200 amount to in 4 years, at £5 per cent
per annum P Ans. £243..2..0..1'2 grs.

(3) What will £450 amount to in 5 years, at £4 per cent
per anpum? Ans. £547..9..10..2:0538368 ¢rs.

(4) What will £500 amount to in 4 years, at £4% per cent
per annum? Ans. £596..5..2:232075d.

Case 2. When g, r, and ¢ are given, to find P
RuLE. % =p. Or, log. a —log. r X t = log. p.

(5) What principal being put to interest will amount to-
£260..9..33 in 3 years, at £5 per cent per annum 4+
(6) What principal being put to interest will amount to
£243..2..0..1'2 grs. in 4 years, at £5 per cent per anoum ?
Ans. £200.
(7) What principal will amount to £547..9..10..2:0533368
¢rs. in 5 years, at £4 per cent per annum? Ans. 450,

evidently in geometrical progression, and the amount in ¢ years is
=1'; because the index always corresponds with the time. By re-
fering to T'heorem VII. Geometrical Progression, it will also be sesn
that such last term =1 X r'—! = r!, when e = r.

The immense increase of mooey accumulating at Compound In-
terest for a long period, is sufficient to astonish the buman mind,
and to stagger the credibility of persons who are not in some degree
conversant with the properties of Geometrical Progression. ‘I'be
amount of a farthing, placed out at Compound Interest at the com-
mencement of the Christian era, and continued to the conclusion of
the eighteenth century, would be144035 quintillions of pounds. But
- of the magnitude of this suin, spoken of in the abstract, no just con-
ception can be formed. When, however, by a further calculation, we
have dscertained that to coin such a quantity of money (were it pos-
sible) in sovereigns of the present weight and fineness, would require
60,308170 solid globes of gold, each as large as the earth, we are en-
abled to entertain a more adequate 1dea of the snm, whose vastness,
without having recourse to this adscititious assistance, placed it al-
most beyond the reach of our limited understandings.

The amount at Simple Interest for the same period, would be only,
15 104d. Ebi1ror.

* 1-05% 225 = 157625 X 225 = 260485625 a= £260..9..3§. Ans.

260-465625 __ 260465625 £~

+ = 105 — = 1157635 = £225. Auns.

G
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{(8) What principal will amount to £596..5..2:232075d. in
4 years, at £4% per cent per annum? Ans. £500.

Case 3. When p, a, and ¢ are given, to find 7.

. a the root of which being extracted
Ruie. ';:‘_ r will give 7.

Or, log. a—log. p =t =log. r.

(9) At what rate per cent per annum, will £225 amount
to £260..9..3} in 3 years?¥

(10) At what rate per cent per annum, will £200 amount
to £243..2..0..1'2 grs. in 4 years? Ans. £5 per cent.

(11) At what rate per cent per annum, will £45¢ ameunt
10 £547..9..10..20538368 ¢rs. in 6 years? Ans. £4 per cent.

(12) At what rate per cent per annum, will £500 amount
to £596:2593003125 in 4 years? Ans. £4% per cent.

Case 4. When p, a, and r are given, to find 1.

“ which being continually divided by » till
RevLe. — =7 nothing remains, the number of the divi-
I sions will be equal to ¢.

Or, tow. a—log. P = log. r=t.t+

(13) In what time will £225 amount to £260..9.,3%, at
4.5 per cent per aunum P ‘

(14) ln what time will £200 amount te £243..2:025s. at
L5 per cent per annum ? Ans. 4 years.

(15) In what time will £450 amount to £547..9..10..
20533368 grs. at £4 per cent per annum? Ans. 5 years.

(16) In what time will £500 amount to £596-2593003125,
at £41 per cent per annum? Ans. 4 years.

THE AMOUNT OF ANNUITIES IN ARREARS.

NoTk. u represents the annuity, pension, or yearly rent; a, r,and ¢,
as before.

, 260:465625

55 = 1157625, and 4/ 1:157625 == 1'05, or £ 5 per cenl.

Ans.

1 In all cases of this nature, ¢ cannot be found without Logarithmns,
unless it be a whole number. )

260-465625 1-157625 1-1095

1= = 1'157625; L197020 _ 11005, 1IU30 __ 15,
+ 305 H 105 =1'1025; s = 163;
30, =1: the number of divisions being three, which gives the tinz
105 ? sought =3 years. Ans.
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A Tuble of the Amount of £1 Annuity for Years.

rym.l 3 per Cent. 3% per Cent.| 4 per Cent. | 4} per Cent. | 5 per Cent.

1-00U000v | 1-0000000 1‘0000000] 1:0000000]  1-00VVOVL
20300000 | 2:0350000| 2:0400000| 20450000 20500000
308909000 | 3-1062250| 3-1216000| 3:1370250| 31525000
41836270 | 42149429| 4-2164640 | 4:2781911 4:3101250
53091358 | 5:3624659| 54163226 | 54707097} 55256312
6:4684099 | 655601522| 66329755 6:7168916) 6801918
7-6624622| 7-7794075| 7-8982945| 8:0191517| 8-1420084
88923361 | 90516868 9-2142263| 9-3800135| 9-5401088
10-1591062 | 10:3654958 | 10-:5827953 { 10-8021141| 11-0265642
11-4638794 | 11'7313932 1 12:0061071 | 12:2882092| 125778924
128077958 | 13-1419920 | 13486356141 13-8411786| 14:206787¢
141920297 | 14'6019617 | 15-0258055| 15'4640316] 159171264
13156177906 | 16-1130304 | 16:6268377 | 17-1599130| 17-7120827
11} 17-0863:43 | 17-6769865 } 18-2919112| 18-9321091| 19-5956318
15 18-5989140 | 19-2956810 | 20-0235876 | 207840540 | 215785634
101 20'1568814 | 20°97 10295 [ 21-8245311 | 227193364] 23°6574916
17]21-7615878 | 227050158 | 23-6975123 | 247417066 [ 25:8403662
18]23-4144354 1 24-4996914 | 25-6454128 | 26-8550834 | 281323515
191251168685 | 26 3571806 | 27-6712293 | 29-0635622| 306390037
20| 26:8703745 | 282796819 | 29-7780785 | 31-3714225] 330639534
21 [ 286764857 | 30-26947058 | 319692016 | 33785165 357192516
221305367803 | 32:3289023 { 34-2479697 | 36-3033777| 38 505214
23 [32-4526837 | 34:4604139 | 36-6178885 | 389370297 414304729
24 (344264702 | 36:6665284 | 39-0826040 | 41'6891960 | 44 5019988
25 [ 36'4592643 | 389498569 | 41-6459082 | 44'5652098 | 47-72709x:.
20| 385630422 41-3131019 |44 3117445 | 47-5706443 | SH1H134D:si
27140°7096335 | 43-7590605 ,47;0842!43 30°7118233| 54 66Y126
28 (42:9309225 | 46-2906276 { 49-9675829 | 539933329 | 594025824
20452185502 | 48 9107996 | 52-9662862 | 57:4230329 | 62322711,
40147 5754157 | 51-6226776 | 56:0849376 | 61-0070694 | 66438547 ¢
31 [60-0026782 | 544204713 | 59:3283351 | 647523070 TUT6LT 500
22| 52:5027585 | 57-3345028 | 62:7014685| 68:6662449 { 752088291, |
351650773112 | 60-3412104 | 66°2095272 | 727562259 80063770+
311567 7301764 | 634531527 | 69-8579083 | 77-0302561 | 85066458
25 604620817 | 66-6740130 | 73-6522244 | 814966176 90-320306»
-6 632759441 | 7000076034 ] 77 5983136 | 86-1639654 | 95836322,
37]66-1742221| 73:4578695 | 817022461 | 91-0413439 101'6251382 |
381 69-1594490 | 77 0258949 | 859703359 | 96-1382044 | 107 7095451
39172 2340324 | 80-7249062 | 80-4091493 | 101-46:51236 | 114-0050224
0175 4012593 | 845502779 | 950255153 | 107-0303227 | 1207997735

WO~ Do OO —

i =}

Note. The preceding Table is formed-thus: the first year’s amount
Is£1; and 1105 + 1 =05, the secund year’s amount; 2:05 X 13
~+ 1=3"1520, the third year’s amount, &c,
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Case 1. When #, ¢, and » are given, to find a.

RuLE. 'J_: X U= a.

y—

Or, by the Table. Multiply the tabular amount of £1
annuity by the given annuity, and the product will be the
amount required. .

(17) What will an annuity of £50 per annum amount te
in 4 years, at £5 per cent per anpum ¥

(18) What will a pension of £45 per annum, payable
yearly, amount to in & years, at £5 per cent per aunum?

Ans. £248..135..3-27 grs.

(19) If an annual salary of £40 be forborne 6 years, at
£4 per cent per annum, what is the amount?

Ans. £265..6..4..2:25775616 grs.

(20) If an anpuity of £75, payable yearly, be omitted to
he paid for 10 years, what is the amount at £5 per cent per
anuum? , Ans. £943..6..10:0656d. 4~

Case 2. When a, 7, and ¢ are given, to find u.

3 r—1 _

RuLE. 1 X a=1u

(21) What annuity, being forborne 4 years, will amount to
£215.10.11, at £5 per cent per annum P4

(22) W hat pension, forborue & years, will amount to £248..
135..3'27 grs. at £5 per cent per annum? Ans. £45.

{23) What salary, being omitted to be paid 6 years, will
amount to £265..6..4..2°25775616 ¢rs. at £4 per cent per
atunom? Ans. £40.

(24) If the payment of an annuity. being forborne 10
vears, amount to £943..6..10:0656d. at £5 per cent per an
num, what is the annuity ? Ans. £75.

Case 3. When u, a, and r are given, to fird ¢£.

105t —1
"Ta X 50 = (1-21550623 — 1) X 1000 = 21550625 =
£215..10..15. Ans.

Or, by the Talle thus: 4:310125 X 50 = £ 215°50625, as before.

4 05X 21550625 __ -05 X 215 50625
POST—1 7 7 21550625

=05 X 1000 = £50. Ans.
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(r—1)a which being eontinually divi-
RuLe. *— 4 1 =+ ded by r till nothing remains,
v the number of divisions will be

equal to .

(25) To what time will £50 per annum amopdk to £215..
10..1%, at £5 per cent per annum, for non-payment?*

(26) Ta what time will £45 per annum amount to £248..
135.3-27 grs. allowing £5 per cent per annum, for forbear-
ance of payment? Ans. 5 years.

(27) In wbat time will £40 per annum amount to £265..
6.4..225775616 grs. at £4 per cent per annum?

Ans. 6 years.

(28) Tn what time will £75 per annum amount to £943..
6..10 0656d. allowing £5 per cent per annum, for forbear-
ance of payment? Ans. 10 years.

Note. The examples relating to the Present Worth of Annuities at
Simple Interest are now expunged from this work; because, being en-
tirely useless, except as « mere arithmetical exercise, it is presumed that
the judicious teacher will prefer the substitution of other matter of
more reql utility, which is intraduced to supply their place. The Theo-
rems are, however, retained in a Note, page 150; in order that the
ingenious stadert, who may wish te calculate any example both ways,
may bave an opportusity of indulging his curiosity, and of compa-
ring the true and the false results. That the principle of computing
their value by Simple Interest is erroncous and absurd, will be manifested
by the follewing observations.

The preseut worth of an anuuity of £150, to continue only 40 years,
calculated at £5 per eent per annam, Simple Inferest (by Fheorem i,
Note, page 150), would be £3950. But this sum, put out at the
same rate, will produce £197..10, annual interest (or £47..10 a year
more than the propused annuity), for ever. If computed on the free
principle (by the Theorem, Case 1, page 13l), the present value 1s
£2573..17..3.

The present value of any perpetual annuity (great or small), computed
at Sémple Interest, is an unlimited, or infinite sum. But by using Com-
pound Interest, we shall obtain a rational result. For iastance, an an-
nuity of £ 150, to continue for ever, will (by Case I, Perpetnal Annui-
ties, page 154), at £5 per cent, be worth £3000 purchase: which, it
is evident, is the sum that will yield £150, annual interest. E

CDITOR.

. 0'5xﬂ5'05'50625 4 1 = 001 X 21550625 4 1 = 1-21550625;

which being continually divided by 1:05, the number of divisions will
be 4, the years required, dns.
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THE PRESENT WORTH OF ANNUITIES.*
A Table qf the present Worth of £1 Annuity for Years

lyrs.l 3 per C’mt |3§ per Cent.

4 per Cent,

4} per Cent,

5 per Cent,

"1 09708738
- 2| 19134697
,2'8286114
37170984

0-9661836
1-8996943
2:8016370
36730792
4-5150524

09615355
1-8860947
2:7750910
36298952
44518223

0-9569378
18726677
27489643
36875256
43899766

U'9523810
1-8594105
27232481
354595606
4-3294768

54171915
62302830
7°01969:22

9| 747861089
10| 8:5302028

2
3
4
| O 4-5797072
6
7
8

53285030
61145440
6 8739556
76076866
8:3166054

52421368
60020546
6:7327448
74353315
8:1108956

51578723
58927008
65958859
7-2687903
7°9127180

50756922
57863730
6:4632i%Y
71078218
7-7217351

11 92526241
12| 99540040
13| 10-6349553
14 11-2960731
15[ 119579350

9:0U155L 1
9-6633344
10-3027385
10-9205203
11-5174109

8:76V4765
9-3850735
9-9856476
10-5631227
111183872

8 5289167
91185806
96828522
10-2228251
107395455

5'3L64144
8:863251d
93955732
98986412
1"379658s

16| 125611019
17113-1661183
18 [ 137535129
19| 14:3237989
20 | 14'8774747

12:0941168
12:65132006
13-1896817
137095374
14-2124033

1165229564
12:1656686
12:6592667
13:1339391
135505260

L12340146
117071912
12:15949916
12-5932934
130079363

10 B377648
11-2740665
11689587
120854210
124622100

21 | 154150240
221159369165
23 | 164436083
24 | 16-9355420
1251174131476

146979742
15:1671248
156204104
160583675
164815145

14 u291596
14:4511 150
148565413
152469628
15 6220796

13:9047287
137844246
141477747
144954782
14°8282088

12821152
1316300
13-4885741
13-79864:0
14 0939445

20 | 17-5768428
27 [ 183270314
28| 187641082
201 19-1884546
30| 19 6004411

10 8903522
17-2855044
176670187
18 U3576vY
18 34920450

loLdsions
163295854
16 663062Y
169537 143
172920330

151466113
154518027
157428734
16-0215884
16-2885554

1475751835
146430330
14-8Y81274
151410747
153124511

31 | 20-0U04250
32 1 20°3857650
33 [ 2007637919
34 | 21°1318368
35 | 214872202

187362757
190688654
19:3902081
197006542
20-00U6611

17-5584933
17-87350l2
18-1476454
154111975
186646130

36 | 21-832:25:6
37 | 221672355
38 | 224924617
39 122-8082153
40 | 23-1147721

20) 2904938
20:5705264
20-8410873
211024998
21-3550723

15°9082817
191425785
19°067864Y
19°6844845
19-7927735

16 5433905
167858967
170228619
172467478

17°4610122
17-6660404
17-8622396
180449900
152296555

I5401u842
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17-01704us
17-1590865

* Present Worth of Annuities at Simple Interest.
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Note. The above table is thus formed: £1 <+ 1'05= 9523810,
the present worth of the first year; this -- 1-05 = 9070293, which,
added to the first year’s present worth, gives 18594105, the present
worth of 2 years; then, ‘9070295 -=- 185, and the quotient added to
1'8594105 = 2:7232481, the present worth of 3 years, &c.

Case 1. When w, ¢, and r are givea, to find p; the present worth.
RoLe. (u—%“)-e-(r—l):p.

Or, by the Table. Multiply the tabular present worth for
the time given, by the given annuity, and the product will be
the present worth required.

(29) What is the present worth of an annuity of £30, to
continue 7 vears, at £5 per cent per annum *

(30) What is the present worth of a pension of £40 per
annum, to continue 8 years, at £5 per cent per annum?

Ans. £258..10..6..3-264 grs.

(31) What is the present worth of an annual salary of
£35, to continue 7 years, at £4 per cent per annum?

Ans. £210..1..504d.

(32) What is the yearly rent of £50, to continue 5 yeurs,
worth in ready money, at £5 per cent per annum?

Ans. £216..9..5..2°08 grs.

Case 2. When p, ¢, and r are given, to find u.
Roce. PP0r—1) _
r'—1

(33) If an annuity be purchased for £173..11..10-084. to

(te—pIX 2
M —i=—nhu—"

1v. Put%_(%_i. %):m; then V(i_:_‘.m*)_.m: t

For Annuities in Reversion, it is only necessary to observe the Rules
for Reversionary Annuities at Compound Interest, and to calculzte
(according to the directions therein given) by the ‘I'heorems for Siuw-
ple Interest.

030 — 20 — 30 — 30 30 — 213204 = 86796 and

1'u57 14071
86796 -+ ‘05 = £173-592 = £ 173..11..10 084. Aus.
Or, by the Table, 5 7863735 X 30 = £ 173:491205. dns.
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Le continued 7 years, at £5 per cent per annuw, what is
the aunuity % '

(34) It £258..10,.6..3-264 grs. be paid down for a salary
8 years t0 come, at £ per cent per annum, what is the
salary? ' Ans. 1 40.

(35) If the present payment of £210..1..5:04d. be required
for a pension for 7 years to come, at £4 per cent per aunum,
what 1s the pensiou? - Ans. £39.

(86) LIf the present worth of an annuity 5 years to come,
be £216..9..5..2:08 grs. at £5 per cent per annum, what is
the annaity ? Ans. £50.

Case 3. When u, p, and r are given, to find ¢

which being continually divided
———— =7 Dbynrtill nothing remains, the num-
pPru—pr ber of divisions will be equal to 1.

(37) How long may a lease of £30 yearly rent be had for
£173..11..10-084. allowing £5 per cent per annum to the
purchaser P+ ,

(388) If £258..10..6..3-264 ¢rs. is paid down for a lease of
£40 per annum, at £5 per ceut per annum, how long is the
lease purchased for? Ans. 8 years.

(39) 1f a house is let upon lease for £35 per annum, anid
the lessor disposes of the lease for £210..1..5:04d. allowing
after the rate of £4 per cent per annum; what term of the
lease remains unexpired ? Ans. 7 years.

(40) For what time is a lease of £50 per annum pur-
chased, when present payment 1s made of £216..9..6..2-05 ¢rs.
at £5 per ceut per annum? Aus. & years.

RuLE.

ANNUITIES, &c. IN REVERSION.
To find the present worth of annuities in reversion.

RuLe i. Find the present worth of the annuity, for the time
of its conlinuance, as if it were to commence immediately;
by Case 1, page 15). Then find what principal will amouut

* 173-592 X 1'4071 X 05 =~ *407) == 12213 -+ ‘4071 == £30. Ans.
Or, by the T'able, 173592 +— 57863735 = £30. Ans.

1 173892 | 30 — (173:592 X 1'05) = 203'592 — 1822716 =
21-3204; and 3G = 21'3204 = 1°4071; which being contivvaly ai-
vided by 105, the number of divisions will be 7: therelure t = 7
Years. dus.  Ur, by the lable: 173592 == 30 = 57864: aud 1elor-
riog to the column of & per cent, we tud the Dulber 37oLuTud
agulnst 7 years.
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to that sum in the given time before the annuily conimences
(by Case 2, Compound Interest, page 148); which will be the
present worth.

Ruee 2. Find the present worth of a similar annuity supposed to
commience immediately, und continwe during the whole peried ; and alw
the present worth of the same !l the time when the reveisionary an-
nuity actually commences; and the difference of these two will be the
present value required.

Nore. When calculating by the Table, this is the most eligible
wrethod.

Rrie 3. Find the amount of the annuity at the time of its cessation
§bv Case |, pase 148); and the present worth of that amount (beipg
ound by (,uae 2, Compound Intercst, page 145) will be the value re-
quured,

(41) What is the present worth of a veversion of a lease of
£y per annum, to coutinue for 6 years, but not to com-
wence till the end of 2 years, allowing £5 per cent per an-
i, lo the purchaser P+

(42) What is the present worth of a reversion of a lease of
L6 per annum, to continue 7 years, hut not tu coiLmence
till the end of 3 years, allowing £5 per cent per antum, to
the parchaser? Ans. £299..18..2-164.

(42) A house islet at £30 per anoum, on u lease, of which
4 years are yet unexpired, and which the lesseris dvsiicans of
senewing at the same reutal, to continue 7 years beyonid iue
terin of the present lease,  What will the lessor expect as «
bonus for such a renewal of the lease, considerinyg the Louse
to be worth double the present rent; and allowiug interest for
the money now advanced, at £5 per cent per ﬂnnum"

Ans. £142.46.3.. 12 gin

To find the annuity in reversion, which & given suwin w:ii

purchase.

Rurr. Find the amount of the given sum for the time
before the annuity commences; by Case 1, Compound Interest,
page 145, which will be the value of the annuity at its com-
mencement.

Call this value p, and then find the annuity as in Case 2,

page 181.
(44) What anpuity to be entered upon 2 years. hence, and

40 40 § .
- =40 — 0 __ 40— 2081861 = 1015129;
* 40— 155 = 40 — T3mouss — 1° ’
and 1015139 - 05 = 203:0278: then 2030278 4 1'03* = £ [

1592 = £ 184..3.0..2'112 grs. drs-
u 2
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then to continue 6 years, may be purchased for £184..3..0..
% 112 grs. at £5 per cent per annum ?*

(46) The present worth of a lease, taken in reversion for
7 years, but not to commence till the end of three years, i3
£299.18.2:164. allowing £5 per cent per annum, to the
purchaser. What is the yearly rent? Ans. £60.

(46) 'L'here is a lease that has yet 4 years to run, and the
lessee has purchased the reversion of a renewed lease, at the
same rental of £30 per annum, for the term of 7 years, cotu-
wencing at the expiration of the present lease ; for whicli he
has paid down £142..16..3..1162 grs.  What increase of rent
is reckoued on the property, according to this contract, allow-
ing £5 per cent per annu, for present payment? dus. £30.

PERPETUAL ANNUITIES; OR FREEHOULD ESTATES.

Case 1. When » and r are given, to find p, the present
worth, or purchase money.

— =t

(47) W hat is the worth of a freehold estate of £50 yearly
rent, allowing £5 per cent per anuum to the buyeriy

(48) What is a real estate of £i40 per annum, worth in
present mouey, allonwing £4 per cent per annuimn, to the
purchaser? i Ans. £ 3600,

(49) What must the purchaser give for a frechold estate
of £437..10, yearly reut, so as to muke £31 per cent per
aunum, by the investnent of his capital?  Aus. £ 12000,

Case 2. When p and 7 are given, to find w.

RuLE.

RuLe. p X r—t = u.
(50) If a freehold estate is bought for £1000, what must

* 184-1522 3¢ 111025 = 203 4278; then
208278 X 13400856 X oo _

3400956
2030278 X 1 4 (2030278 X "3400956) ., . __ 2030275
-3400936 X0 = Tocs

- 203:0275 X ‘05 == 800-00U5 X ‘05 = £40. Ans

Or, by the Table; 184°1522 == (64632129 — 1'8594105) = 184-1522
a 46035024 = £ 40, Ans.

+ This rule is deduced from the formula in page 151: for in Anuui-
ties continuing for ever, ¢ is infinite, and the subtractive quautity «
~ r'==u; therefore the theorew assumes the ahove form,

1 30 == U5 = £ 1000, Aus,
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be the yearly rent, to pay the purchaser £5 per cent per
anpum interest for his money ¥
(61) If an estate be sold for £3500, what is the yearly
rent, allowing to the purchaser £4 per cent per annum?
Ans. £140.
(52) If a freehold estate is bought for £12500, and will
vield the purchaser £31 per cent per annum, what is the
yearly rent? “ns. £437..10.

Case 3. When p and u are given, to find r.
RULE. © i1 =
=

(53) If an estate of £60 per annum is bought for £1000,
what is the rate per cent per annum?+
(54) If a freehold estate of £140 per annum is sold for
£3500, what interest will it pay to the purchaser?
Ans. £4 per cent.
{95) If an estate in perpetaity of £437..10 per annum is
sold for £12500, what interest will it pay to the purchaser?
Ins. £3% per cent.

FRECHOLD ESTATES IN REVERSION.

To find the present worth of @ freehold estate in reversion.

Rure. Find the value of the estate, supposing it were to
come into immediate possession, as in Case 1, paye 154 Then
suppose that value (p) to be a, and find what principal will
amount to a, in the fime fo come, previous lo possession, by
Case 2, Compound Interest, page 1456. Such principal will
be the present value.

(56) What must be paid down for the purchase of a free-
hold of £50 per annum, to be entered upon 4 years heuce,
allowing the purchaser at the rate of £5 per cent per an-
nun for his purchase money ¢

(57) What must be paid down for the reversion of a real
estate of £200 per aunum, s0 as to pay the purchaser £4
per cent per annum, for his capital; supposmcr 2 years to

elapse before the estate comes into possession ?
Ans. £4622.15..7..1'76 grs.

* 1000 X 05 = £50. Ans.
50 AR
+ l(l00'+ 1= 105 = £5 per cent. Ans.

$ 50 = -05=1000; then 1000 -+ 1'2155 = £8227067 = £ 828.
94..1..2:432 qrs, Ans,
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(58) A freehold producing £280 annual rent is to be
disposed of, with a reserve of the next 3 years’ rent to the
present proprietor. What is it worth in ready money, allow-
ing £3% per cent per annum to the purchaser?

Ans. £7216..10..9..3:36 grs.

To find the yearly rent of an estate in reversion; having ils
present value given.

RouLE. Find the amount of the given present value, in the
time before possession: thus, prf=-a. Then consider that
amount to be the present value (p) of the perpetual annuity,
and find the annuity thus: pX(r—1) ==

(59) What must be the rent of a freehold property, to come
into possession 4 vcars hence, for which £822..14..1..2-432 ¢rs.
is paid down; allowing the purchaser £3 per cent per an-
num P¥

(60) A freehold estate is sold for £4622..15..7..1-76 grs.
the vendor reserving to himself the first two years' rent.  Re-
quired the annual value, to pay tic purchuser £4 per cent
per annum for his capital? Ans. £200,

(61) A freehohd esiate has been purchased for £72:5 .10..
9..3:36 grs. the posseesion of which is not to be given up il
after the expiration ot 3 years. Wuat must be the ansudd
reut, to pay tiue purchaser at the rate of L84 per cent per
annum? Anse a2 el

DISCOUNT,; ON THE PRINCIPLES OF COMPOUND INTEREST.

Note. The following table is constructed hv the continual divi-
sion of 1 by the rativ (r): thus I — 105 == 052550, the first vei’s
present worth; then ‘9323810 — 1 03= 3, the sceound :)cun’s
present worth; and “U7ULbD < 103 = 86,5376, the third, &e.

5]

* 82270625 X 12155 = 1000; then 1000 X -05 = £50. Ans.

+ This is merely a repetition of the various cases in Compound
Interest. For instance, to find the present worth of any debt due
some time hence, is precisely the same operativn as findiny what
principal will amount to that sum in the given time; and tlis oheer-
vation will equally apply to the identity of the otber cases. ‘V'he cn-
tire omission, therefore, of Discount (av Compeund Inferest) arranged
under that specific head, would e no detrimsent to the learner. It
is, however, retained here, for the sake of thuse who nuy think some
repetition of the subject desirable. Lviior,
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A Table of the present Worth of £1, due any Number of
Years hence, from 1 to 40,

yrs. . | 3% per Cent.l 4 per Cent. |4} per Cent.] 5 per Cent.
17| 7-070873% | -9661836 | ‘9615385 | 9569378 | -DGISRI0
2| C9425U59 | 49335107 | 9245562 | 9157299 | YuT0295
3 | 9151417 | 9019427 | -BR8UOG3 | ‘8762066 | ‘8638576
4 | ‘8884870 | 8714422 | 8548042 | 8383613 | 8207025
_ A | "8626038 | -8419732 |- -8219271 8024510 THI5262

TG | ou7ABI3 | SIL5006 | 7903145 | G07SOoT | Td6ding”
7 | -8l30Yi5 | -7s850910 TOOVITE | T3duins | TIC68:
8 | 7894002 | 7594116 | 7306902 | 7031851 6768344
9 | 7664167 | 7337310 | 7023867 | G760 | -GA46URG
10 | 7440939 | 7089185 | 6735640 | 6459277 | -GI39153
PL | -7224218 | 6840157 | 04058509 | ‘6161987 | ob4679s
12 | 7013799 | 6617533 | 6245970 | 3896639 | 2968374
13 | 650313 6394041 HUIRRYRT 362716 SBi4
14 | 6611178 | 6177818 | 0774750 | -ouuuT2y | -5U50680
15 | CilsGly | -5968HU6 (| -5252045 | 5167200 | ~14igi7
16 | o2sT660 | 73767050 | 3350080 | 19156uB8 | doslilo
17 '6060!“4 57205 BB EYRR 4731761 43062967
I8 558361 1 1036281 4aun00d | 4105207
1Y ) 42 4353048 BRBYSEY
20 4146420 | 376880
2] TANTETE | dosidad
22 s 4691506 4214554 “STUTHOY 3415499
23 '6060918 532856 | 4057263 | 3633501 | 8R85713
24 | 4910337 | 4370071 BYOLRLS | BATTOB5 |G H0UsTY

235 1776059 131U BTGNS n33l -:‘J.J:}U;NL
206 | 4636947 | 05847 7' S6uus. 2 | sleieas | 2s1240%
27 | 4501891 | 3950122 | 3465166 | 5046914 | 2678483
28 [ 4370768 | 3516543 | 3434775 | 2015707 250936
29 | 4243464 | 8657452 | 3206514 | 2703150 | 2429163
30 | -411Y868 3500784 | s0as187 | 2670000 | -183774
31| -3uwygyz | 344803 | 2ysivul | wodaud | 2iu3a8h
32 1 -38R3370 | (3320897 | -LUsS5U5TY | 24 HHB0 | 2098002
33 | +3770263 | 3213427 | 2740912 Qush7ie | l9YsTes
34 | 3660449 | ‘8104761 2055521 238059 | 1903548
35 | 8553534 | 2996769 | 2534155 2142544 | 1812903
496 | 3450324 | 2898327 | zadubb7 250282 | 1726574
37 | 3349829 | -2800316 | 2342968 | -iviivul | 1644356
38 | 3252262 | 2705619 | 2202854 | 1877504 | 14660564
39 | 3157536 | 2614125 | 2166206 | -1700555 | 1491480
40 | 8065368 | 2525725 | -2082890 | 1714527 1 1420457
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Case 1. To find the present worth of any sum due afier a
certain period.

RuLe. The same as in Case 2, Compound Interest; con-
sidering a as the debt whose present value is required.

(1) 1f £344..14..9..1-92 grs. be payable in 7 years time,
what is the present worth, discount being made at £5 per
cent per annum %

(2) A debt of £409..9..00992s. payable 4 years hence, is
agreed to be paid in present money: what sum must the
creditor receive, discounting at £4 per cent per annum?

Ans. £350.

Case 2. To find the debt whose present worth is given.
RuLe. See Case I, Compound Interest.

(3) 1f £245 be received for a debt payable 7 years hence,
allowing £5 per cent 'per anoum to the debtor for present
payment, what is the debt?+

(4) There is a suin of money due at the expiration of 4
vears; but the creditor agrees to take £350 in ready money,
allowing £4 per cent per annum, discount. What was the
debt? Ans. £ 409..9 00992s.

Case 3. Ihen the rest are given, to find the time.

RuLE. See Case 4, Compound Interest.

(9) A person receives £245 now for a debt of £344..14..9..
§-92 grs. discounting at £5 per cent per annum. In what
time was the debt payable?

(6) There is a debt of £409..900992s. due a certain time
hence; but £4 per cent per annum being allowed to the
debtor for the present paywent of £350, it is required to find
in what time the sum was to be paid. Auns. 4 years.

Case 4. When the rest are given, (oﬁlzd therate per cent.
RuLe. As in Case 3, Compound Inlerest.
(7) The present worth of £344..14.9..1-92 grs. payable

* 3447395 - 14071 = £245. A4ns.
Or, by the Table: “7106813 X 34473956 — £245. Ans.

+ 245 X 1'4071 = £3447395 = £344..14..9..1°92 ¢rs. Ans.

1 844 7395 4 245 = 1'4071; the continual divisions of which by
103, will be 7 = the number of years. Aus,
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7 years hence, is £245. At what rate per cent per annum is
discount allowed P* _

(8) There is a debt of £409..9:00992s. payable in 4 years;
but it is agreed to take £350, present payment. Required
the rate of discount. Ans. £4 per cent.

EQUATION OF PAYMENTS AT COMPOUND INTEREST.

RuLe 1. Find the present worth of each payment respec-
tively ; and add them together for the whole present worth:
then the time in which that present worth will amount to the
sum of the debts will be the true equated time required.

2. Find the amount of each debt from the time of its be-
coming due till the time of the last payment, and add the
respective amounts and the last payment into one sum.
Then find the time in which the sum of the debis would
amount to that sum of the amounts: subtract this from the
time of the last payment, and the difference will be the true
_ equated time. :

(1) Required the true equated time for the payment of a
debt of £ 400, of which £320 is now due, and the rest at the
end of 6 years; reckoning compound iuterest at the rate of
£5 per cent per annum? Ans. *90714 years.

(2) If £100 will become duc one year hence, and £104
three years hence, what is the true equated time for payment
of the whole, allowing compound interest at £4 per cent per
annum? Ans. 2 years.

(3) If a person will have to receive £200 at the end of 3
years, and £80 more at the end of & years, in what time
ought he to receive the whole at one payment, allowing £5

per cent per annum, compound interest?
Ans. 36518 years.

DUODECIMALS

Are so named from the integer of ea¢h denomination con-
taining fwelve of the next inferior. 'T'hey are in weneral use
among artificers for computing the quantities of their mate-
rials and labour; both in Superficial and Solid Measure+

* 344'7395 -+ 245 = 1'4071; and 7y/ 1*4071 == 1-05; which gjves
£5 per cent, dns.

4 For a clear and intelligible explanation of the different Mcasures,
see the Tables, page 26, &,
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12 inches (') make 1 foot.
12:seconds (") ...... 1 inch, or prime.
12 thirds (") ...... 1 second, &c.

To multiply duodecimally.

Rure 1. Under the muluplicand write the corresponding
terms of the multiplier.

2. Multiply by the feet in the multiplier, observing to
carry one for every twelve, from each lower denomination to
ihe next superior.

3. In the same manner multiply by the inches in the multi-
plier, setting the result from each term one place tarther to
the right.

4. Proceed in like manner with the remaining denomina-
tions, and the sum of the products will be the total product.

Aoure 1. Length and breadth multiplied together produce the urea
of a superficies; and this multiplied by the thickness, produces the
solid content of a body.

2.t is generally morc eligible to take aliquot parts out of the
muitplicand for tbe inches, &c. in the multiplier.

J/'[. 1w fl. ‘U ff. / awm dn
(1) Rult, 7 Y by 3 6% .
(2) Mult,. 8 &6 by 4 7 Ans. 38 6 11
(2) Mult,. 98 by 7 6 a 72 6 0
{4) Muit. 8 1 by 3 6 a. 27 7 5
(3) Muit,. 7 6 by 8 9 a. 43. 1 6
() Mult. 4 7 by 310 a. 17 6 10
(7) Mult. 795 9by 3 53 a 20 % 6 2 3
() fult, 10 4 5 by 7 86 a 91l 0 6 6
(v Siolt, 767 by 9 8 @ T30 7 8
{(t0) Mult. 97 8 by 8 9 a. 84 7 0
(hE) Melt, 57 9 by 9 5 e 6543 9 Y
(L2) Hualt. 75 9 by 17 7 a. 1331 11 3
(}3) Mult. 87 6 by 35 8 a. 3117 {0 4
{14) Mult. 179 3 by 35 10 a. 6960 10 ¢
(I5) Mult, 229 2 by 48 11 a. 12677 G 10
(16) Mult. 257 9 ¥by 39 11 @ 10288 6 3
(17) Mult. 811 4 7 by 36 76 a.11402 2 4 11 11,
(1S) Mult. 325 7 3 by 9 36 a 2988 210 4 6
St in. in. Otherwise. Proof by Decimals.
7 9 6=%7 9 775
36 3 55
23 3 23 3 3875
310 6 310 6" 2325

27 1 27 1 6 27°125 sq. feets

PrOvEU
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Glazing, Mason’s flat work, and some parts of Joiner's
work, are computed at so much per square foot.

Painters’, Plasterers’, Pavers’, and descriptions of Joiners’
work, are estimated by the square yard.

Roaﬁ, Floors, Partitions, §c. by the square of 100 feet.

Bricklayers’ work by the square rod, containing 272§ feet

(19) A certain house has 3 tiers of windows, 3 in a tier,
the height of the first tier being 7 feet 10 inches, the second
6 feet 8 inches, and the third 5 feet 4 inches; and the breadth
of each window is 3 feet 11 inches. What will the glazing
cost at 14d. per square foot?*

(20) What is the price of 8 squares of glass, each measun-
ing 4 feet 10 inches long, and 2 feet 11 inches broad, at 4%d.
per square foot? Ans. £1..18..9.

(21) What is the value of 8 squares, each measuring 3 feet
by 1 foot 6 inches, at 72d. per square foot? Ans. £1..3..3.

(22) What is the price of a marble slab, 5 feet 7 inches
lovg, and 1 foot 10 inches broad, at 6s. per square foot?

Ans. £3..1..5.

(23) What will be the expense of ceiling a room, the
lenuth of which is 74 feet 9 inches, and the width 11 feet 6
inches, at 3s. 10%d. per square yard? Ans. £18..10..1.

(24) What will the paving of a court-yard cost, at 43d.
per square yard; the length being 58 feet 6 inches, and the
breadth 54 feet 9 inches? Ans. £7..0..10.

(25) The circuit of a room is 97 feet 8 inches, and the
height 9 feet 10 inches. What is the charge for painting it,
at 2s. 83d. per square yard ? Ans. £14..11..2.

(26) What is the expense of a piece of wainscot 8 feet
3 inches long, and 6 feet 6 inches broad, at 6s. 71d. per

square yard? Ans. £1..19.5.
St in. in. Jt. in.
«710 6=4% 19 10
6 § i
o_4 in. 28 &
1910 the whole height. 3=% 911
EXTR [ 411 6/
3 }1=“5 233 0 6at 144,
J1_9 the whole breadth. o + £11 13 0 thevalueat s

. 1 I8 10 the value at 2d.
Value of 6'= 0 0 0}
E13 11 14 das,
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(27) What will the paving of a court-yard cost, at 3s. 2d.
per square yard, the length being 27 feet 10 inches, and the
breadih 14 feet 9 inches? Ans. £7.4..5.

(28) A certain court yard is 42 feet 9 inches in front, and
@8 feet 6 inches long; a causeway the whole length, and §
feet 6 inches broad, is laid with Purbeck stone, at 3s. 6d. per
square yard, and the rest is paved with pebbles, at 3s. per
square yard. What is the expense?  .Ans. £49..17..01.

(29) What will the plastering of a ceiling cost, at 10d. per
square yard, supposing the length 21 feet 8 inches, and the
breadth 14 feet 10 inches? Ans. £1.9..9.

(30) What will the wainscoting of a room cost, at 6s. per
square yard, supposing the height of the room (including the
cornice and moulding) is 12 feet 6 inches, and the compass 83
feet 8 inches: the three window shutters each 7 feet 8 inches
by 3 feet 6 inches, and the door 7 feet by 3 feet 6 inches?
The shutters and door being worked on both sides, are reck-
oned work and half-work. Ans. £36..12..21.

(31) In a piece of partitioning 173 feet 10 inches loug,
and 10 feet 7 inches in height, how many squares?

Ans. 18 squares, 39 feet, 8' 10”.

(32) A house of three stories, besides the ground floor,
measuring 20 feet 8 inches by 16 feet 9 inches, is to be floored
at £6..10 per square: there are 7 fire-places, two of which
measure 6 feet by 4 feet 6 inches each, two others 6 feet by
5 feet 4 inches each, two others 5 feet S inches by 4 feet 8
inches each, and the seventh, § feet 2 inches by 4 feet; aud
the well-bole for the stairs is 10 feet 6 inches by 8 leet 9
inches. What will the whole amount to?

Ans. £563..13..31.

(33) If a house measures within the walls 52 feet 5 incles
in length, and 30 feet 6 inches in breadth, the roof being of
a true pitch; what will it cost roofing at 10s. 64. per squeire?

Ans. £12..12..11,

Note. A roof is said to be of a true pitch, when the rafters are 3
of the breadth of the building. In this cuse, therefore, the breadih
must be accounted equal to the breadth and half-breadth of tle
building.

(31) What will the tiling of a barn cost, at 25s. 64, per
square ; the length being 43 feet 10 inches, and the breadih
27 feet 5 inches on the flat, the eave boards projecting 16
tuches on each side? Ans. £24.9.53,

Motk Bricklayers compute their work at the ratc of a brick and
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a half thick; therefore, if the thickness of a wall is more or less, it
must be reduced to the standard thickness, by multiplying the area of
the wall by the number of half bricks in the thickness, and dividing
the product by 3. ‘

*(35) If the area of a wall is 4085 feet, and the thickness
two bricks and a balf, how many rods does it contain of the
standard thickness? Ans. 25 rods, 8 feet.

(36) If a garden wall is 254 feet in compass, 12" feet 7
inches high, and three bricks thick, how many rods does it
contain ? Ans. 23 rods, 136 feet.

(37) How many rods are there in a wall 621 feet long,
14 feet 8 inches high, and 2% bricks thick ?

Ans. 5 rods, 167 feet.

(38) The end wall of a house is 28 feet 10 inches in
length; the height of the roof from the ground is 55 feet &
inches ; and the gable (or triangular part at the top) rises
42 courses of bricks, reckoning 4 courses to a foot. The
wall, to the height of 20 feet, is 21 bricks thick, 20 feet more,
2 bricks thick, and the remaining part, a brick and half
thick; and the gable is 1 brick thick. What is the charge
tor the whole wall, at £5..16 per rod? Ans, £48..13..5L,

To multiply several figures by several, and obtain the product in one
line only. -

Rure. Multiply the units of the multiplicand by the units of the
multiplier, set down the units of the product, aud carry the tens; next
multiply the tens in the multiplicand by tbe units of the multiplier,
to which add the product of the units of the wultiplicand multiplied
by the tens in the multiplier, and the tens carried; then multiply the
hundreds in the multiplicand by the units of the multiplier, adding
the product of the tens in the inultiplicand multiplied by the tens in
the multiplier, and the units of the multiplicand by the hundreds in
the multiplier; and so proceed till you have multiplied the multipli-
cand all through, by every figure in the multiplier.

Multiply .... 35234
by .... 52424

Product 1847107216

EXPLANATION.

First, 4 X 4 = 16, that is, 6 and carry 1. Secondly, (3 X 4) 4
(4% 2) and | that is carried == 21, set down 1 and carry 2. Thirdly,
(2X 1) 4 (3X2) 4 (4 X 4) + 2 carried == 32; that is, 2 and carry
8. Fourthly, (56X 4) 4 (2X 2) 4 (3X 4) 4~ (4 X 2) 4 8 carried
=47; set down 7 and carry 4. Fifthly, (3X4) 4= (6 X 2) 4 (2X 4)
4 (3% 2) 4 (4 X 5) 4 4 carried = 60; set down 0 and carry 6.

= |n this and the three following examples, the rod is considered =
272 leet. .
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Sixthly, (3 X 2) 4 (5 X 4) 4 (2X 2) ¥ (83X 5) + 6 carried = 5t ;
set dowa | and carry 5. Seventhly, (8 X 4) ~++ (5 X 2) 4 (2X 5) 4
$ carried = 37; set dvwn 7 and carry 3. Eighthly, (3X 2) +(5 4 5)
-+ 3 carried = 34; set down 4 and carry 3. Lastly, 3 X 5 4  cai-
ried = 18; sct down 18, and the work is finished.

MENSURATION OF SUPERFICIES.

GEO=IETRICAL DEFINITINNS.

GeoveTry is the science which investigates the nature and
properties ot lines, angles, surfaces, and solid bodies.

A point has no parts or magnitude,

A line has length ouly, without breadth or thickness.

A hine drawn wholly in the same direc-
tion, or the shortest distance between two
oints, is a right or straight line. That
i\ bich cuutinuuglly changes its direction is TN
a curve.

Parallel lines preserve the same distance
from each other throughout; and therefore

would vever megt, though infinitely pro-
duced.

//_—\&\

Au angle is the degree of inclination of -
two lines, or the opening between them <
C I

when they meet in a point; which is called
the angular point.

When a line meeting another inclines
1ot either way, but makes equal angles on
each side, those are called right angles;
and the lines are perpendicular to each
other. Thus, the angle A D C = the an-
gle BD C.» T b B

An oblique angle is either acute or obtuse. An acute angle
#8 less than a right angle, as BD E; and an obtuse angle,
greater than a right angle, as ADE,

¢ When more than two lines meet, forming several angles at the
same point, it is necessary to designate each angle by three letters,
placing that which is at tle angular point in the middle, Thus, the
angle B D C is that formed by the lines BD and C D,
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A superficies, or surface, is a space contained within lines;
and bas two dinensions, length and breadth.

A solid is a space or body bounded by surfaces, and has
three dimensions, length, breadih, and thickness.

A lriangle is a superficies bounded by three lines. A
quudrangle, or quadrilateral, is bounded by four lines.

- A right-angled triangle has one right angle; (Fig. page
118;) an obtuse-angled triangle has one obtuse angle; aud
an acute-angled triangle has all its angles acute.

An equilateral triangle has the three sides (and oconse-
quently the three angles) all equal to each other.

An isosceles triangle has two equal sides.

A scalene triangle has all the three sides unequal.

A parellelogram is a quadrangle having the opposite sides
equal and parallel.* When the angles are right ones, it is
called a rectangle.® . And a rectangle having all its sides
equal is a square’

A rhombus has all its sides equal; but oblique angles.*

A rhomboid has oblique angles, and only its opposite sides
equal.

qul other quadrilaterals are trapeziums:® but a trapezium
that has two sides parallel, is called a trwoid.

The base' of a figure is the side on whi®#®it is supposed to
stand; and a lime drawn from the verlex, or opposite angle,
.perpendicular to the base, is the altitude,” or perpendicular
Leight. . :

Right-lined plane figures of more than four sides, are
called polygons. A polygon of five sides (or angles) is a
pentagon; one of six, a hexagon, &c. Vide Table, page 16%.

A circle® is a plain figure, contained under one curve live,
called the circumference; which is in every part equidistaut
frow the centre, or middle point within it. The circle con-
tains more space than any other plane figure of equal compass.

A straight line passing through the centre, and meetinyg
the circumlerence in two opposite points, is called the diane-
ter:® and half the diameter, or the distance from the centre
to the circuimnference, is the radius.!

An arec of a circle is any portion of the circumference.*

* Figs. 1,2,and 3. ® Fig. 2. ¢ Fig. 1. @ Fig. 3. « Fig. 5.

! I line A B, Figs. 3 and 4, is the base; and C D, the a/ttude.

" Fig. 7. " Theiine AB,Fig.7. ' AC,or BC. *AD,orADB,
Flg‘ 8.
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A chord is a right line joining the extremes of an arc."

The versed sine is part of the diameter cut off by the chord.™

A segment is a space contained between an arc and its
chord.® A semicircle is a segment the chord of which is the
diameter.

A sector is bounded by an arc and two radii:® when the
two radii are at right angles, it is a quadrant, or fourth part
of the circle,

The circumference of every circle ia supposed to be divided
into 360 equal parts, called degrees; and each degree into
60 equal parts, called minutes, &c.

The measure of an angle is determined by the number of
degrees in the arc of a circle contained between the two lines
forming the angle, described round the angular point as a
centre. Thus, the angle A C B (Fig. 8) is an angle of so
many degrees as are “contained in the arc A B. Hence a
right angle contains 90 degrees.

“An ellipse (or regular oml) is a plane figure bounded by
a curve called the circumference, returmn" into itself, and
described from two points, called the fvci, or focuses, in the
transverse (or longest) diameter. The shortest diameter,
which intersects the fransverse at right angles, is called the
conjugate. T he@ameters are also called azes.?

MENSURATION. L
Problem I. To find the area of a Parallelogram; whether it
be a Square, an oblong Rectangle, a Rhombus, or a Rhomboid.
Rure. Maltiply

D C D
the length by the ¢
altitude or perpen- ‘ ; ' .
dicular breadth: Fig. 1. (F'S‘Q}
the product will be I )
A B A B

the area.

(1) The base of the largest Egyptian D Fig.3. E

pyramid is a square, whose side is 693 '

teet. Upon how many acres of ground ;

does it stand ?

(2) Required the area of a rectangu- /

lar board, whose length is 12% feet, and [/
C B

breadth 9 inches. -
(3) What quantity of land does a A

'AB,or AD,Fig.8. "DE. "AEBDA. ° Fig 9. » ['ig. 1.
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rhombus confain, the base of which is 1490, and the perpen-
dical?r breadth 1280 links?

Problem 2. To find the area of a Triangle. Fig. 4.
Rute. Multiply the base by the alti- C
tude, and half the product will be the area.

(1) Require(ﬁhe number of square
yards in a trinndfe, whose base is 49 feet,
and height 253 feet.

(2) What is the area of the gable ofa  /
house, the base or distance between the
eaves being 22 feet 5 inches, and the per-
pendicular from the ridge to the middle v
of the base, 9 feet 4 inches? A D B

RuLe 2. When the three sides only are given.—From half
the sum of the sides subtract each side severally; multiply
the half sum and the three remainders coutinually together;
and the square root of their product will be the area.

(3) The three sides of a triangular fish-pond are 140,
336, and 415 yards respectively. What is the value of the
land which it occupies, at £225 per acre?

Problem 3. To find the area of a Fi
Trapezium, or a Trapezoid. D

Rure. Divide, the trapezium
into two triangles by a diagonal;

multiply the diagonal by the sum N,
of the two perpendiculars falling E
upon it; and half the product | .~
will be the area. A
DE 4 BF C
That is, + 2 x A = the area.

For*a #rapezoid. Multiply the sum of the twe parallei
sides by ‘the perpendicular distance between them; and half
the product will be the area.

(1) How many square yards of paving are in the trape-
zium, whose diagonal is 65 feet, and the perpendiculars 23
and 334 feet?

(2) thnd the area of a trapezium whose south side is 2740
links, east side 3373, west side 4103, and north side 3765
links; and the diagonal, from the south-west to the north-
cast angle, 1335 links.
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(3) Required the area of a trapezoid whose parallel sides
are 201 feet and 12§ feet respectively; the perpendicular
distance being 103 feet?

(4) How many square feet are in a board, whose length
is 121 feet, and the breadths of the two ends 15 inches and
11 inches respectively ?

Problem 4. To find the area of an IrMgular Figure.

RuLe. Divide it, by drawing diagonals, into trapezinms
and triangles. Find the area of each, and their sum will be
the area of the whole.

1. Required the content of the Fig. 6.
irregular figure ABCDEFGa, in B
which are given the following
diagonals and perpendiculars

MENSURATION OF SUPERFICIES. [THE TUTOR'S

nawely, AC = 85
¥D = 52

Gc — 44

ém = 13

Bo — 18

co = 12

Ep = 08

.Dq = 23

Problem 5. To find the area of a Regular Polygon.
Rure 1. Multiply the perimeter (or sum of the sides) by
the perpendicalar drawn from the centre to one of the sides;
and half the product will be the area.
Rure 2. Multiply the square of the side by the corre-
sponding tabular area, or multiplier opposite to the name in
the following table; and the product will be the area.

No.of . Areas, or

sides. Names of Polygons. Multipliers.
37 | Trigon, or Equilateral Triangle.. | 0-4330127
4 | Tetragon, or Square ....... veeerana | 140000000
5 | Pentagon .ccocoiiieniiiiiiiiiiiiiniin 1:7204774
6 | Hexagon .coovvviviininiiiniiiinnnnn, 2:5980762
7 | Heptagon «oocovivniiiniiiiinnniannnn, 36339124
8 | Octagon .vvevieviininnn vereecnes veens | 48284271
9 | Nonagon . . ..... Cereisveeriirarerane 61818242 |
10 | Decagon wuvvereereeriners svvvennns 7-6942088
Il | Undecagon .ecvvereeniiennieinnnnenns, 9:365¢390

|12 Duodecavon (ooiiiiiiviiiiiieniia, 11- 1961524
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(1) Required the area of a regular pentagon whose side
is 25 feet.
(2) Required the area of an octagon whose side is 20 feet,

Problem 6. To find the Diameter or Circumference of a
Circle, the one from the other.*

Fig. 7. N C B
or, as113: 355%
or, as 1:31416§
diameter : the circumference; and reversing the terms will
find the diameter.
(1) Required the circumference of a circle whose diame-
ter is 12.9

RuLe. As 7: 22+
:: the

* To find the proportion which the circumference bears to the dia-
meter, and thence to find the area of a circle, is a problem that has
engaged the anxious attention of mathematicians of all ages. It is
now generally considered impossible to determine it exactly; but va-
rious approximations have been found, some of which have been car-
ried to so great a degree of accuracy, that in a circle as immense in
magnitude as the orbit of the planet Saturn, the diameter of which is
about 158 millions of miles, we are enabled to express the circumfer:
ence (the diameter being given) so nearly approximating to the truth,
as not to deviate from it so much as the breadth of a single hair. The
three approximations in the Rule are those in general use.

+ This is the ratio assigned by Archimédes, a celebrated philoso-
pher of Syracuse, who flourished aboitt two centuries before the Chris-
tian era. 1t answers the purpose sufficiently well, when particular
accaracy is not required.

t T'his was discovered by Metius, a Dutchman, about two centuries
since. It is a very good appreximation, agreeing with the truth to the
sixth figure.

§ This is an abridgment of the celebrated Van Ceulen’s proportion,
who was nearly contemporary with Metius. By a patient and must
laborious investigation, he determined it truly to 35 places of figures.
(3-141598, &c.) But it has been since extended to considerably more
than 100 places.—~This proportion is extremely convenjent, from the
circumstance of the first term being uaity; which saves the Jabour of
division, in finding the citcumference of any othet circle whose dia-
meter is given. It is not quite so accurate as the preceding.

G As7:922::12: 22X 125 %64 57914085
7

7
the circum.
or,as 113 : 355 :: 12 : 399X 12 57609115 f ference.
13
orjas1: 81416, 5 12 : 31416 X 12 == $7-6992
H .
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(2) What is the circamference when the diameter is 45°?

(3) What is the diameter of a column whose circumfer~
ence is 9 feet 6 iuches?

(4) If the circumference of a great cirele of the earth (as
the equator) were exactly 25000" miles, what weuld be the
diameter? *

Problem 7. To find the area of a Circle.

Rure 1. The area is equal to a fourth past of the product
of the circumterence into the diameter; or, the product of
half the circumierence into balf the diameter.

Therefore, when the diameter is 1, the area = 1 x 31416
= 1854 ; whence we have .4

Rure 2. Multiply the sqnare of the diameter by *7854;
and the product will be the area.

Rure 3. Multiply the square of the circumference by
07958 for the area.

(1) Required the area of the circle proposed in Example 1,
Problem 6.* i

(2) Find the area of the cirele proposed in Example 2,
Problem 6. ,

(3) What is the area of the end of a reller whose diame-
ter is 2 feet 3 inches?

(1) Required the area when the circumference is 8} feet.

Problem 8. Fo find the side of a square inscribed in a circle.

Rure. Multiply the radius by 1-4142 (that is by 4/2), or
multiply the diameter by 7071.4

(1) Find the side of the square inscribed in the circle
whose diameter is 12.

(2) What is the side of the square inscribed in a circle
whose diameter is 6 feet 5 inehes ?

. 27—"19?%‘—'—2 = 376992 % 3 = 1130976
or, }2? %7854 =12 X 12 X '7854 == 1}30976 .
+ The following Rules exhibit the principal relations between the
circle and its equal square, or inscribed square. .
1. The diameter X 8862269 .
2. The circumfer. X 2820948 { = the side of an equal square,
3. The diameter 7071068
4. The circumfer. X 2250791 } = the side of the inscribed square.
6., The area ..... X-6366197

2 the area.
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Problem 9. To find the length of a circwcar are.

RuLk 1. From 8 times  Fig. 8. D
the chord of half the arc

subtract the chord of the
whole arc, and ! of the A N

difference will be the = \

length of the arc, nearly.
That i1s, AD x 8—AB ‘
+3 =arc ADB. ‘F C G
Note. Half the chord of the whol€ arc, the chord of half the arc,

and the versed sine, are sides of a rght-ungled triangle; any two of

which being given, the third may }é found as directed in page 117.
RuLe 2. Multiply the nuid®er of degrees in the arc by the
-radius, and the product by ‘01745, for the length of the arc.
(1) The chord of the whole arc is 30, and the versed sine
8: what is the length of the arc?
(2) What is the length of the arc when the chord of the
half arc is 10-623, and its versed sine 57
(3) Required the length of an arc of 12° 10, the radius
being 10 feet. - 4

Problem 10. To find the area of a Sector of a circle.
RuLE 1. Multiply the length Fig. 9. C

of the arc by the radius, and \
half the product will be the '
area.
Rure 2. As 360° : the de-
grees in the arc : : the area off '
-the circle : the area of the sec- )
tor. A B

(1) Required the area of the sector, when the radius is 15,
and the chord of the whole arc 18 feet,

(2) What is the area of a sector whose arc is 147° 29’, and
the radius 25°

(3) Required the area of a sector whose radius is 20 feet,
and the versed sine 1 foot 9 inches.*

6. The side of a square X 1414214 = the diameter ; of its circum-
7. The side of a square X 4:442883 = the circumf. § scribing circle.
8. The side of a square X 1:128379 = the diameter ; of an equal cir-
Y. The side of a square % 3544908 = the circumf. cle.

= By the properties of the circle, the versed sine X the remaining
part of the diameter == the square of half the chord of the arc; whence
all the requisites may be found,
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(4) What is the area of the sector, when the chord of half
its arc is 14 feet 2 iuches, and the versed sine 6 feet 8 inches P#

Problem 1}, 7o find the area of a ecircular Segment.

Ruie §. Find the area of the seetor; and alse the area of
the trianyle formed by the chord and the two rggdii of the
sector : their difference, when the segment is less thau a
semicircle, or their sum, when it is greater, will be the area
of the segent.

RuLe 2. Divide the height of the segment by the diame-
ter, and find the quotient in the cclunn of heights in the
following table. Multiply the corresponding area by the
square of the diameter, for the area of the segment.+

Table of the Areas of Circular Seqments.

Area || Area Area | 3 | drea
Ty [ of [ 5| o |
= |Seyment.)| L |Segment.| ' [Segment.} T |Segment.

‘Ul | *U0133 | -14 | 06683 || 26 | 16226 | -39 | 28359 |
02 | 00375 || <16 | 07387 } 27 | 17109 |} -40 | -29337
‘03 | 00687 || 16 | OSE11 |} -28 [ <18002 || -41 | -30319 |
04 | 01054 | <17 | -08854 || 29 | “18905 || -42 | -31304
05 | 01468 || <18 | 09613 | -30 { -19817 || -43 | -32293
U6 | 101924 || 119 | <10390 § -31 | 20738 || -44 | -33284
07 | 02417 || 20 Q1182 | 32 | -21667 || -45 | -34278
08 | «02944 || -21 | -11990 | <33 | 22603 || 46 | ‘35274
09 | 03501 || 22 | 12811 |f -34 | 23547 || 47 | 36272 |
10 ] 04088 || 23 | ©13647 3 35 | 24498 || 48 | 37270 |
LI | 04701 | -24 | -14494 || 36 | 25455 | 49 | 38270 |
12 ) -05339 || <25 | <16366 || -37 | 26418 } 50 | -39270
13 | 06000 38 | 27336

(1) What is the area of a segment, when the chord of the
whole arc 1s 60, and the ehord of half the arc 3717

* When the balf chord {see AE, Fig. 7) of the arc is found by the
properties of a right-angled triangle, then AE ?= the versed sine
(DE) X tbe remaining part of the diameter; whenee the diameter
(and consequently the radius) will be known.

+ When there is a remainder (or fraction) after the second quotient
figure, in dividing the height by the diameter; having taken out the
area answering to the two figures, add to it such fractional part of the
difference between that and the next succeeding area, for the sake of
greater accuracy.
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(2) What is the area of a sexment whose height 18 I8,
and the diameter of the circle 45°?

(3) Required the area of a circular segment whose height
is 2, and chord 20?

(1) What is the area of the segment of a circle whose ra-
dius is 24, the chord of the whole arc 20, and the chord of
fialf the are 1027

(5) 1f the radius of a circle is 10 feet, what is the area of
the seginent whose chord is 12 feet?

Problem 12. To find the circumference of ar Ellipse, the

transverse and conjugate diameters being given.

Ruvre. Multiply the square Fig. 10.
root of hall the sum of the
squares of the two diameters
by 3-1416, and the produet
will be the circumference
nearly. %

(1) What is the circumfer-
ence of an ellipse whose trans-
verse diameter is 24, and con-
jugate 187

(2) The two axes of an ellipse are 60 and 45 yards re-
spectively: what is the circumference ?

Problem 13. To find the area of an Ellipse.
RoLe. Multiply the product of the axes by -7854, for the

area,
(1) Required the area of an ellipse whose axes are 35 and 25
(2) What will be the expense of trenching an elliptic gar-
den, whose axes are 70 and 50 feet, at 3% per square yard?
(3) Required the area of the ellipse in Grosvenor Square,
London; the transverse diameter being 8:40 chains, aud the
conjugate 6:12 chaias.

Problem 14. To find the area of an Elliptic Segment, the
base being parallel to either axis.

RuLe. Divide the height of the ségment by that axe of
which it is a part, and find, in the Table of Circular Sey-
ments, a versed sine equal to the quotient.

-_—

* T€ the half sum of the twe diameters he multiplied by 3:1416. 1he
product will give the circumference sufficicatly near for waost praclical
PRrpuses,

/>

==}
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Multiply the corresponding fabular area and the two axes
continually together, and the product will be the area re-

uired.

(1) What is the area of an elliptic segment cut off by a
line (called a double ordinate) parallel at the conjugate dia-
meter, at the distance of 36 yards from the centre; the axes .
being 120 and 40 yards respectively ?

(2) Required the number of square yards in the segment.
of an ellipse, cut off by an ordinate parallel to the transverse
diameter; the height being 5 feet, and the two axes 39 and
25 feet respectively.

A COLLECTION OF QUESTIONS,

(1) WHar is the value of 14 barrels of soap, at 41d. per ().
each barrel containing 254 b.7 Ans. £66..13..6.
(2) A and B joined in partnership; A put into the joint
stuck £320 for 5 months, and B £460 for 3 months: they
gained £100. What is each man’s share of the gain?
Ans. A's, £53..13..9279; and B's, £46..6..2 25,
(3) How many yards of cloth, at 17s. 6d4. per yard, can I
have for 13 cwt. 2 grs. of wool, at 14d. per (.7
Ans. 100 yards, 33 grs.
(4) 1f I buy 1000 ells of Flemish linen for £90, at what
price must | sell it per English ell, to gain £10 by the
whole? Ans. 3s.4d. per ell.
() A has 648 yards of cloth, at 14s. per yard, ready
mouey, but in barter will have 16s. B has wine at £42 per
tun, ready money: what must he charge it per tun in barter,
and what quantity must be given in exchange for the cloth ?
Ans. £48 per tun, and the quantity, 10 tuns, 3hhds. 123% gals.
(6) A jeweller sold jewels 1o the value of £ 1200, for which
he has received in part 876 French pistoles, at 16s. 6d. each.
How much more is due to him? Ans. £477..6.
(7) An oilman bought 417 cwf. 1 gr. 15 [b. gross weight of
train oil, tare 20 /b. per cwt.: how many neat gallons were

there, allowing 7% /b. to a gallon? Ans. 5120 gallons.
(8) 1t T buy cloth at 14s. 6d. per yard, and sell it at 16s.
9d. what is the gain per cent? Ans. £15..10..45.

(9) Bought 27 bags of ginger, each weighing gross 543 /b
tare 13 [b. per bag, tret as usual: what is the value at Sid
per 1b.2 Ans. £76..13.21.
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10) If 3 0z. cost ¥s. what will § /b, cost? Ans. 17 64.
11) If ¢ of a gallon cost § of a £, what will § of a tun
cost ? Ans. £105.
(12) A gentleman who spends, one day with another,
£1..7..104, lays ap at the year's end £340. What is his an-
nual income ? Ans. £848.14..41.
(13) What is the difference, in ounces, between 13 fothers
of lead, and 39 hoxes of tin, each box weighing 338 /67
Ans. 212160 ounces.
(14) A captain, commanding a crew of 160 mariners,
captured a prize worth £1360. The captain was allowed
one-fifth, and the rest was equally divided amony the sail-
ors. What was each man’s share?
Ans. The caplain had £272; and each sailor, £6..16.
(15) At what rate per cent will £956 amouunt to £1314..
10 in 71 years, at simple interest? Ans. £5 per cent.
(16) A has 24 cows, worth £3..12 each, and B 7 horses
worth £13 each. How much will make good the difference,
in case they interchange their droves of cattle?
dAns. £4..18.
17) A man left £120 to be given to three peisous, a, £,
and C; B to have twice as much as A, and C as muci as A
und B: what was the share of each?
Ans. A, £20; B, £40; and C, £60.
{18) £1000 is to be divided among three men, ia such a
manaer, that if A has £3, B shall have £5,and C £8. How
much will each man bave?
Ans. A, £187..10; B, £312..10; and C, £500.
(19) A piece of wainscot is 8 feet 6} inches long, and 2
feet Y3 inches broad. What is the superficial content?
' : Ans. 24 feet O 3" 47 6.
(20) A garrison of 360 men, who had originally six months
provisions, having endured a siege of 5 months, without ob-
taining any relief or fresh supply, wish to know how many
men must depart, that the provisions may suffice for the re-
sidue 5 months longer? Ans. 288 men.
(21) The less of two numbers is 187; the difference 34.
The square of their product is required. .ns. 1707920929.
(22) A batcher sent his man with £216 to a fair to buy
cattle; be bought oxen at £ 11, cows at 40s. colts at £ 1.5,
and hogs at £1..15 each, and of each a like number. What
was the number of each? Ans. 13 of each sort, and £8 over.
(23) What number added to 112 will produce 36332 ?
’ Ans, 24813,
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(24) What number multiplied by $ will produce 115 7?
Ans. 2648,
(25) What is the value of 179 hogsheads of tobacco, each
weighing 13 cwt. at £2..7..1 per cwt.?  Ans. £5478..2..11.
(26) My factor informs me that he has bought goods on
my account, of the value of £500..13..6. What will his com-
mission come to at £31 per cent? Ans. £17..10..6..25%¢rs.
(27) If 4 of 6 were tbree, what would % of 20 be?
Ans. 74
(28) Reduce 3 grs. 14 [b. to the decimal of a cwt.
Ans, 875 cwt. -,
(29) How many lb. of sugar, at 41d. per lb. must be given
in barter for 60 gross of inkle, at 8s. 8. per gross?
Ans. 13863 1b.
(30) IfI buy yarn for 9d. per lb. and sell it again for 131d.
per (b. what is the gain per cent? Ans. £50.
(31) A tobacconist mixes 20 /b, of tobacco, at 9d. per lb.
with 6076, at 12d. per (b.; 40(b. at 18d. per {b.; and 12/b. at
2s. per (b. What is a pound of the mixture worth?
Ans. 1s. 2:}-(’ 191.
(32) What is the difference between twice eizbt aud tweunty,
and twice twenty-eight; also between twice five and fifty, and
twice fifty-five? Ans. 20 and 50.
(33) Whereas a noble and a mark just 15 yards did buy;
How many ells of the same cloth for £50 bad 1?
Ans. 600 ells.
(34) A broker bought for his principal, in the year 1720,
£400 South Sea stock, at £650 per cent, and sold it again
when it was worth but £130 per cent. What was the whole
loss? Ans. £2080.
(35) C has candles at 6s. per dozen ready money, but in
barter will have 6s. 6d. per dozen; D has cotton at 9d. per
ib. ready money. What price must the cotton be charged in
barter, and how much must be exchanged for 100 dozen of
candles. Ans. The cotton at 95d. per lb. and the quantily,
: 7 cwt. 0 grs. 16 1b.
(36) If a clerk’s salary is £73 a year, what is that per
day? ' : Ans. 4s.
(37) B has an estate of £53 per annum, and pays 5s. 10d.
to the subsidy. What must C pay, whose estate is worth
£100 per annum? . Ans. 11s. 024d.
838) If I buy 100 yards of riband, at 3 yards for a shilling,
and 100 yards more at 2 yards for a shilling,.and sell the
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whole at the rate of & yards for 2 shillings; whether do I

gain or lose; and how much? Ans. Lose 3s. 4d.
“ (39) From what number must 3 be deducted, that the
remainder may be 17 Ans. $3.

(40) A farmer wishes to mix rye, at 4s. a bushel; barley,
at 3s.: and oats, at 2s. How much must he take of each to
sell the nuxture at 2s. 6d. per bushel ?

Ans. 6 of rye, 6 of barley, und 24 of oats.

(41) If 3 of a ship is worth £3740, what is the value of

the whole ? Ans. £9973..6..8.
(42) Boucht a cask of wine for £62..8, at 5. 4d. per gal-
lon. How many gallons were there? Ans. 234.

(43) A dissiputed young fellow in a short time got through 1
of his fortune; he then gave £2200 for a commission in the
army : his profusion continued till he had no more than 880
guineas left; which was 5% of his money after the commission
was hought.  What was kis fortune at last? Ans. £10450.

(44) A sum of money 1s to be divided amongst four men,
so that the first shall have 1, the second 1, the third ¢, and
the fourth the remainder, which is £28,  What is the sum?

. Ans. £112.
(456) What is the amount of £1000 in 5% years, at £43
per cent per annum, simple interest ? Ans. £1261..5.

(46) Sold roods anounting to the value of £700, at two
4 mounths. What is the presént worth, at £6 per cent per
annum, simple interest? Ans. £682..19..5% 4%,
(47) A room 30 feet long, and I8 feet wide, is to be
covered with painted cloth.  How many yards of three-
quarters wide will cover it? Ans. 80 yards.
(48) Betty told her brother George, that though her mar-
riage portion took £ 19312 out of ler family, it was but 3 of
tvo years’ rent.  What was his annual income ?
Ans. £16093..6..8.
(49) A gentleman having 50s. to pay among his labourers
for a day’s work, gave to every boy 6d.; to every woman 84.;
and to every man 16d. There was an equal number of each
description. What was that pumber?  Ans. 20 of each.
(50) What is the solid content of a stone that measures
4 feet 6 inches long, 2 feet 9 inches broad, and 3 feet 4
inches deep? ' Ans. 41} solid feet.
(51) What does the pay of a ship’s crew, consisting of
640 sailors, amount to for 32 months’ service, each man’s pay
being 22s. 6d. per month ? Ans, £23040.
H2
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(52) A traveller would change 500 French crowns, at 4.
6d. per crown, into sterling money; but he must pay a hall-
penny per crown for change. How much sterling money
will he receive? Ans. £111..9..2,

(53) B and C traded together, and gained £100; B put
in £640; C put in so much that he was entitled to £60 of
the gain. What was C’s stock ? Ans. £960.

(54) From what principal sum did £20 interest arise in
one year, at the rate of £5 per cent per annum?  Ans. £400.

(55) How many French pistoles, at 17s. 6d. each, are equal
to 672 Spanish guilders, at 2s. each? Ans. 76, 7

(56) Out of 7 cheeses, each weighing 1 cwt. 2 grs. 5 (b.
how many allowances for seamen may be cut, each weighiug
5oz 7T drams? a Ans. 3563 3%,

(57) 1f 48 taken from 120 leaves 72, and 72 taken fioin
91 leaves 19, and 7 taken from thence leaves 12, what nuw-
ber is that, out of which, when you have tuken 48, 72, 19,
and 7, leaves 127 Ans. 195,

(58) A farmer, unskilled in numbers, ordered £500 1 he
divided amony his 8 sons, thus: «“Give A" savs he, 45 B
C,%; D, 35 and E, 1 part.”  Divide this equitably amouzs
them, aceording to the father’s intention.

Ans. A, £162.10..14 3085 B, L114.7.67 434
¢, £91..10..03 %%; D, £76.56..01 §i5; E,£65..7..2) /%

~F diuu
(59) When first the marriage kuot was ticd

Between my wife and me,

My age did hers as far exceed,
As three times three does three;

But when ten years, and Lall ten years,
We man and wife had been,

Her age came then as near to mine,
As eight is to sixteen. ‘

Quest. What was each of our ages when we married?
Ans. 45 years the man, 15 the woman.

SUPPLEMENTAL QUESTIONS.

(1) How many gallons of the imperial standard measure
are respectively equal to a hogshead of wine, and a hogshead
of ale, old measure; and what was the difference between
1he two hogsheads in cubic iuches? ‘

(2) What quantity of the old ale measure would corre-
gpond to 54 gallons of the imperial stadard ?
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(3) How many gallons of the old wine measure are equal
in quantity to 63 gallons, linperial measuare?

(4) Reduce 15 quarters. 3 bushels, 1 peck, old meqsure, to
its equivaleut in the imperial standard measure.

() A lady who was asked the time of the day, said that
it was hetween three and four: but being desired to name

e evact time, she replied, * The minute hand is advanced
half an hour precisely before the hour hand.” Required the
exact tine.

(5) If 7 men can build a wall 40 yards long, 4 feet hiul,
and = feet thick, in 32 days; how many men will build a wall
210 vards lonz, 6 feet Ligh, and 3 feet thick, ia 8 days?P*

{7) The weight of a certain bar of iron, 2 feet long, 3
inches broad, and 1 inch thick, is 23 Ms. What is the weicht
of a bar of similar quality which is 7% feet long, 4% inches
broad, and 3% inches thick?

(=) A person who had five-ninths of a mine, made his
vounger hrother a present of half his share, and sold half the
semainder to his cousin John, who soon after purchased § of
the vounger brother’s shave; but now offers to dispore of
half his interest in the mine for £150. Estimating at the
same rate, what is the value of the whole mine, and of each
brother’s share?

(9 A, tavelling from London to Manchester, and I,
{roin Manchester to Loudon, set out at the saune tme.  ‘they
meet at the eud of six days, A having travelled 3 intles a day

« Questions of Compound Proportéon, in which the terins are nume-
Trus, may be sulved by Rule 4, fir the Double Kule of 'Three; but the
following method is more convenient.

Rece. Arrange the terms of the first canse and effect i ope line,
and the corvespunding terms of the second cause and effect exactly under
them; supplying the place of the term sought with an asterisk, and
cunnecting the cortrary causes and effects by cross lines. Multiply
continually the terms of each cause and the ather effect: divide the
praduct arising from the fill namber of terms, by the product of those
with which the Wank termn is connected, and the quotient will be the
answer,

Solution of the above cxample.

1
nen  duysbuild y.lomg ft.h. frth. V4 6 3
If7 : 32 40 :4:2) . TX3IXUBKOEXS _ om
*: 8 x‘.’th:G:S}' BX 47 X £ X 2 —3‘8:”4;’;‘
a nall, 1 1 1 1 -
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more than B. At what rate did each go, the distance being
186 wmiles? :

(10) A coach which runs the whole distance in 31 hours,
starts irom, London at the same time that another which does
it in 21 hours, starts from Manchester.  Required the num-
ber of bours elapsed, and the distance travelled by each when
they meet,

(11) A load of rcorn was sold for £15, at a loss of 15 per
ceut. What shotla it bave been suld for to gain as much
per cent as the corn cost?

(12) Two men purchased a grinding stone, 42 inches in
diameter, for a guinea; of which the first paid twelve shillings.
They agree that the first shall use it till his share is worn down.
What will be the diameter when the second receives it?

(13) If A and B together do a piece of work in 7 days,
which A alone would accomplish in 124 days; in what time
would B do it himself?

(14) A person lent £400, and agreed to receive in return a
vearly payment of £50, for I3 years. Whether would he
gain or lose thereby, reckoning Compound luterest at £5
per cent per annum?

(15) By selling a horse for £50, I gained one-fourth of what
he cost ne; but the whole cost (including the expense of his
keep) was one-fourth more than the original purchase. How
much did | give for him, what did 1 expend in keeping him,
aud what did 1 gain per cent?

(16) It has been found by experiment, that sound is con-
veyed through the air at the rate of 1142 feet in a second.
How far distant is the cloud, when 73 seconds elapse between
seeing the flash of lightning and hearing the thunder?

(17) What is the height of a tower that projects a shadow
7575 )i’hds long, at the same time. that a perpendicular staff
3 feet high, gives a shade of 4'65 feet in length? '

(18) A baukrupt owes £2580, and the value of his effects
is £846, and the amount of recoverable debts £358..12,
besides which he has an unexpired lease that has 13 years
to run, valued at £12 a year more than the stipulated rent.
If the lease be disposed of for present money, allowing
Compound Interest at £5 per cent per annum, and if the
working of the commission and other expenses amount to
£472; what will his creditors have in the pound, provided
they allow him £150 to recommence business?

(19) A youth aged 12 years, baving had bequeathed to him
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an annuity of £5) for 12 years, to commence when he comes
of aue; the executors think it will be more advantageous to
¢xchange this for an annovity to commence immediately,
and continue till he is 21; to enable them to give him
some education and a trade. What will be such annuity,
£100 being reserved at the conclusion to set him up in busi-
ness?

(20) There is an island 73 miles in circumference; to travel
Tound which three pedestriuns all start at the same time:
A travels 5 miles a day, B travels 8, and C 10 miles a day.
In how-many days will they all come together again, and
how many circuits will each have made?

(21) What will a banker charge for discounting a bill of
£52..10 on the 7th of Apiil; the bill being due on the 19th
of May?

(22) My agent in Landon having advised me, that he has
purchased goods on my account to the amount of £756..10,
at 6 months credit, or £74 per cent discount for prompt -
payment; if I send a remittance of £400, to be paid down
on accouut, after deducting out of it his charge for commis-
sion at £21 per cent; what will remain to be discharged at
the end of 6 months?*

(23) If I insure a house for £250, at the annual charge of
Is. 6d. per cent, and the furniture, &c. for £150, at the rate
of 4s. 6d. per cent; what shall I have to pay yearly to the
Insurance office, including the duty paid to Government of
L, or 2s. 6d. per cent?

(24) If 12 oxen will eat 31 acres of grass in 4 weeks, and
21 oxen will eat 10 acres in 9 weeks; how many oxen will
eat 24 acres in 18 weeks, allowing the grass to grow uni-
formly? Newton.

(26) A bath is supplied with water by two cocks; from
one of which it may be filled in 40 minutes, and from the
other in 50 minutes: a discharging cock will empty it (when
filled) in 25 minutes. [If all the three be opened at the same
time, in what time will the bath be filled, supposing the influx
and efflux to be uniform?

(26) A person who had spent two-thirds of his money at
one place, and half the remainder at anothier, found that he
had £32..12 left. How much had he at first?

+ See Note to Example 11, Discount, page 73.
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(27) The length, breadth, and height of a room are 9, 6,
&ad 4 yards respectively. What is the longest right line that
can be taken within that room?

(28) What must be the length of a cord with which a horse
may be tethered to a certain point in a straight fence, so as
to allow him the liberty of grazieg to the extent of 1 rood;
supposing that he can reach 2 yards beyond the tether?

(29) A person playing at cards, lost three nights succes-
sively. The first night he lost half his sovereigns, and half a
soveieign besides; the second night he lost halt the remain-
der, and half' a sovereign more; and the third night, half the
vemainder, and half a sovereign more, which reduced his
stock tu tveuty.  How many sovereigns had he at first?

(30) The month of July, 1828, was remarkable, hoth in
Eunzlund, and several parts of the Continent, for excessive
rains. At Derby, the quantity collected in the pluviameter
(or rain-guage) between the hours of nine, A. M. of the Yih
ot that month, and siv the following morning (an interval of
221 hours), was 3:69 inches: to the evening of the I5th, it
amounted to 7% inches; and by the conclusion of the 29th,
an interval of 21 days, of which 10 only were 'very rainy,
the wtal depth of water collected was 114 inches. How
iany hogsheads of 54 and 63 imperial gallons respectively,
tall on an acre of ground to amount to the depth of one inch:
and how many hogsheads of each kind fell on the surtace of
an acre during each of the three several intervuls above-men-
tioned?

(31) A person who occupies a piece of ground for which
hLe pays a rent of £10 per annum, wishes to take it upon a
lease for forty years, with the obligation of laying out upon
it during the present year £600, in the erection of a building,
which is to be left in good tenantable condition at the termi-
nation of the lease. 'T'he question is, how much will be a fuir
annual reat for the lessee Lo pay, during the term of continu-
ance of such tenure, admitting the ground rent paid at present
10 be a fair one; and supposing the customary interest of
tnotey to be at the rate of £35 per cent per annum? Also,
supposing interest to be at £4 per cent per annum?

(32) What will be the expense of covering and guttering
a root with lead, at 18s. per cwt.; the length of the root be-
ing 43 feet, and the breadth or girt over it 32 feet; the gui-
tering 57 feet long, and 2 feet wide: the Jead for the foruer
being 9-331 lb. and lor the latter 7 373 (b. to the square foot
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COMPEXNDIUM OF

BOOK-KEEPING,
BY SINGLE ENTRY;

INTENDED FOR THE PURPOSE OF INITIATING YOUTH IN THBE LEADING
PRINCIPLES OF THAT IMPORTANT BRANCH OF SCIENCE.

BOOK-KEE PING is the art of recording pecuniary or commercial
transactious in a regular and systematic manner.

'The science of Book-keeping admits of innumerable varieties of method; but its
general principles are invariable. These being well understood, the knowledge of any
purticular system, adupted to the peculiar concerns of any counting-house, will be easily
acquired. .

Single Entry, beinz the most simple and concise, is the method
usually adopted in rztail business.

‘I'te General Rule to be observed in every system of Book-keeping,
is,

To make any person Debtor (Dr.) for money or goods mhick he re-
ceives from e, and to make him Creditor (Cr.) for whatever I receive
frem hem.

The books usually kept in Single Ertry, are the Day-Book, the Cash-
Buok, the Ledger, and the Bill-Book.

'I'he Day-Book, when a person commences business, begins with an
:nventary of the existing state of his affairs: after which are entered,
iu the regular order of time, the daily transactions of Goods hought
an- sold, .

T'he Cash-Book contains the particulars of all Money transactions.
It is ruled in a folio form; on the lefi-hand page, Cash is debited to all
sams reccived, and on the right, Cash is eredited by all sums paid. Toe
Halance (or gquantity which the Dr. side exceeds the Cr.) shows the
- gmemnt of Cash in hand.  'This should be ascertained weckly, and in
same concerns daily, in order to prove if it corresponds with the real
Caxh in hand.

In the Ledger are collected the dispersed accounts of each persnn
from the Day Book and Cash-Book, and entered in a coneise manner
in one fulio; the sums in which he is Dr. being arranged on the left-
hand, and those in which he is ('r. on the right-hand page of the folio:
s that the Balanee of his aceount (the difference between the Dr. and
Cr. sides) may always be easily ascertained by inspection. 'T'he trans-
forring of accounts fromn the Day-Book and Cush-Book to the Ledger,
is cuiled posting.

{n 'nany trades, it is fonnd convenient to keep the account of Gooda Sold at the former
end. and timse of (voods Bunght at the latter end of the lLedger. Lot in concerus of
yag sitide, two Leduers are more convenient ; one for touls Sold, and the other,
cuiled the * Lought Ledger. for Goods Bought,

i he BILL-BOOK are copi & the particulars of all Bills of Erxchange, whether
Peceivable or Papoahle  'The former are those which come into the Tradesmun’s pusses-
fiun, and are drawn upoa some other pevson; tie latter are those which are drawn upon
and accepied by ltim.—Printed Bill-Books may be had of any Bookseller.

Note — In the fullowing transactions, Bills Receivable are considered as Cashe but
many Accountants do not enter thew as sueh, till Cush bhas been actually received. for
[HTHN '
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MEMORANDUMS

OF THE TRANSACTIONS STATED IN THE FOLLOWING BOOKS,

Jan. 5. Received from Allen, Wild, and Co. of Leeds, on credit, ¢
pieces of super blue cluth, each 36 yds. at 23s. 6d. per yurd ;—~
and 2 pieces of narrow browun, 84 yds. at 4s. Yd.,

8. Sold Bernard Mason 2st. raw sugar, at 93d. per lb.—31 lb. green
tea, at 8s. 6d.~—and 3% yds. blue cloth, at 28s.

9. Bought of Samuel Fletcher 1l ent. 1 ¢r. 516. Kent hops, at £5..7
cwt—and 1% cwt. of Worcester, £ 5..11..6;—siz months’
credit, or 5 per cent discount for cash—Paid bim Bill, No. 1,
£24.3.9, and received from him a cheque on Smith and Co.
Bankers, for the difference, including discount.
10. Bought of Siminonds and Co. Liverpool, 2 cwt. yellow soap, at 76s
12 doz. dip candles, at 8s. 6d.—and 4 dvz. mould do. at 11s. 3d.

14, Sold William Tomlinson 7 yds. narrow cloth, at 55, 3d. and 15 yds.
calico, at 83d. )

19. Sold Hazard and Jones 17 st. yellow soap, at 9d. per {b.—1 st, mot-
tled, at Y4d.~9 lb. candles, at Yd.—and 3 (b. mould do. at 121d.

Paid Cash tor Bill, No. 1, W, Holmes, £45..10,
23, Received from J. Sanderson, goods as per invoice, £7..3..6.
28. Sold Hazard and Joues 175 lb. loaf sugar, at Is. 1d.—121b. raw do.
at 10d.—14 1b. Congou tea, at 7s. 6d.—and 3 5. Hyson, at 12s.
31, Paid the balance due to J. Herdson, cash £ 87..5..6, abutement 4d.
Sold him oa credit 10 (6. hops, at 13d.—and balf 4 ream of cap
paper, at 7d. per guire.
Feb. 1. Suld W. Tomlinson 2 st. yellow soap, at 9d. per 16.—6 Ib. mould
candles, at 1s. ld.—and 160b. lomp sugar, at 12id. Received
ol him cash for account due, including the present goods, £ 4..13,
abatement’ 33d.
Paid Bernard Mason the balance due, cash £832; Satement
5s. 23d.

4. Received of James Taylor half year's interest on £70, due this
day, £1..15.

5. Sold W. Tomlinsou 1 piece super blue cloth, 36 yds. at 27s, 64.—
for Bill at one month,

8. W. Tomlinson paid me a Bill on Jones and Co. London, due May
10, £60, which should bave been at one month.—Charged him
discount, 10s,~Paid, agreeably to his order, the difference to
J. Sims, in cash, £ 10,

10. Bought of J. Sanderson, cheese 25 ent. 3grs. 17 1. at £3..2..6 per
cwt.—Paid his whole account in cask, £ 88, abatement 1s. 834.
Accepted Allen, Wild, and Co.’s Bill at two months, drawn Jan. 3,
£80. .
12, Received of Hazard and Jones’s assignee, cash £2..7..2}, for com-
position on £3..15..6, at 12s, 6d. in the pound,
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DAY-BOOK. (page 1)

Folin of 1
Ladger.e

< |[ have in Ih-ady[zloncy e eenrennnennaeeand 1500, 0

loventory, January 1st, 1830, |

£‘s.

o

Bills Receivable, No. 1, on S. Johnson, due
20th iDSANL « eoeeereonrcovnssncnserases) 24| 3 \ 9
cnt, gr. 1b.

'Tea, 3 chests, grossnt. 3 1 17
tare 02 7

Duty included on 2 3 10at6s. 2d. perb.f 98| 1 0

cenwt, gr. b,
Raw Sugar, 2hhds. weighing 27 3 18 neat,
At £3. 148 PEr el weuveanecanasnonsass] 104] 4| 0
Jumes Taylor owes me on bond, dated Aug.
4th, 1826, with interest at £5 per cent per
ADDUI «.eeeseensncssonsssscsssssnaseasf 70/ 0 1 O

1796| 8 | 9
T owe as follows: -
John Herdson, a balance of acconnts ........Il 37{ & |10
Bernard Mason, for purchase of my house by

auction, to be paid 1st Feb. next .. £800
1| Duty on do. at £5 per cent. ...... 40% 8400 0 | 0
Bills payable, viz. No. 1, W. Holmes’s bill, to
H. Williams or order, accepted by me, due ‘
2 | 19thinstant ..eeceieeannnnn. cevesenesasl 45110 0
1 a -
. 922015 | 10
Allen, Wild, and Co. Leeds Cr. ‘ :
+By 8 pieces superfine blue cloth, each 36 \
yds. at 25s. 6d. peryd. ... oooee..lf 1370 14 0
2 pieces marrow brown, 84 yds. at 4. 9d.f 19,19 | 0
WIAPPEIS s rraecrcorsossncsnssscssans 0| & 6
2 8 157 ‘ 18 | 6
Bernard Muson Dr.
$To 2 st. raw sugar, at 9] per e ioaien. 1l 2 2
811b. green tea, at 8s. 6d. . ...0u.nnn 1{ 7 75
84 yds. blue cloth, at 28s. . .......... 5] 5 0
A | 714 | 9%

# This colutin contains the figufes of reforence to the folio of the Ledger in which any aecount is
ted. They should be written in red ink,
+ The preposition By is always rut before any article for which a person in credited,

2 The prepoaition To is general
Boak-keepers omit it.

y placed before articles Ruir which a person is devited ¢ but eoms
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- 1830,Jan.9. | £ s | d
Samuel Fletcher Cr.
: cwt. gr. 1b, £ s d
By Kenthops... 1 1 Sats 7 0 6 |18 6
Worcesterdo. 1 2 Oat 511 6 8 7 3
.Six months’ credit, or £5 per cent discount/
2 for present PRYMEDt . ..evevreeeeeenes| 15 | 5 | 9
Simmonds and Co. Liverpool Cr.
By yellow soap, 2ewt. at76s. .. conveenaenl 7 |12 0
12 duz. candies ... at 85.6d. .ccveeesdl 5 2 0
4 doz. mould do. . at lls. 3d. ........'l D) 5 0
2 14 19 0
14. — -
William Tomlinson Dr.
'I'o narrow cloth, 7 yds. at 3s.6d. ......... 1 |18 6
calico, oovs 15 yds.at 83d. ..........] 0 |10 %
2 2 19| 13
—_— 19. -
Hazard and Jones Dr.
T'o 14 st. yellow soap, at 9d. perdb. .......4 0 | 15 9
4 st. mottled do. at93d. oo} O B (I
Y lh, candles, ... atVd. . .eaveiea ] O 6 4
34b. woulds, ... at ls. 04d. . coven.nn] O 3 4
P
I pein
1Ju mes Sundeesor Cr. |
3| By Gouds as per lavoice* .oo.iaveiieaas] 5 3 (.
. 28. S S S,
tazard and Jones Dr.

'T'v 173 (b, loal sugar, . at Is. 1d. «........] O [18 | 1]
2 d.rawdo. ..oatiod, ..ooooeell O} HO U
14b. Congou tea, at 7s. 6d. ......... 0 9 4
0. Hyson, .oatl2s ccovvvecenad] O 6] 0

3 2 | 4| 4
—_— 3l 5 '

\John Herdsun Dr.
To hops, 102b. at Is. 1d. .coovvvvvneeeead]l 0 10 | 10
4 reamn cap paper, at 7d. per quire ....| ¢ 5 |10

i

Feb. 1. N R R

Willizm Tomlinsor Dr.
‘To 2st. yellow soap, .. at 9d. per lb. .....} 1 1 0
6/b. mould candles, at ls. }d. ........| O 6 6
16 6. lump sugar, .. at ls. 04d. ........] 0 |16 N

2 : 2 | 4 2
s ﬁnny tradcamen keep an Invoice Book, into which all invoices of goods purchared are regul T
euanscnbed. Some pastc e inveices shensclves withio a biank book.  The accouul of A‘..k;.“{'uni‘;cz
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.1830,Feb. 4. £ s. | &
James Taylor Dr. ﬂ
To half a year’s interest on £70, at £5 per,
1 cent per annum ,.,....... N T I I 0
.
William Tomlinson Dr,
To | piece superfine blue cloth, 36 yd=«. at.
2 275.6d. . ueieennnerinnnnn U BTN O YT 1
For bill at one month.
— 10.
James Sanderson Cr.
cwt. gr. b, £ s d
3| Bycheese,*25 3 17at3 2 6percnt...| 80| 18 23
— 10.
Allen, Wild, and Co. Leeds Dr.
‘To my acceptance of their Bill at 2 mon.
2 drawn 3d Jan. B. P. Book, No, 2. .....§)f 80| 0 | 0
12.
Uats’ Purveyance, in Partoership with
* J. Herdson + . Dr.
To Cash, for Oats purchased by me?...... 26 | 11 0
Do, do. .........byJ.Herdson|| 449 | 0 | 3
Do. for warehouse room, &c, ........ 1] 8
3 4771 4 1 11
Cro e __‘___.
By Cash received for Oats sold .:......... 9 | 2
Do. do. ...........byJ.H. ‘ 55 ] 8
3 562 | 11 10
£ s d - ’
To Profit, ¥ (42..13..54) being my share}
3 J. H. % (42..13.5%) being his share§| 83| 6 | 11
L 12. S S —
ol Herdson Dr. '
‘I'o Cash advanced to him on Qats’ concern|l 433 | 17 0
Qats sold and received for by bim .....|| 65| 2 8
! a8 |19 | 8
Cr. e —
By Oats purchased by him .............. 49 | 0 3
his share of profit .ooovvovienianan, 42113 5%
] 91 13 | 8L

and Co. (D. B, p. 1.) insuppesrd to be a copy from their involee. Some make the Invaice- Book scrve
nlro for the * Bought Ledger.” This last methed, when the nature of the trade will 2dmit, is well
worth adopting.

® This is supposed to be bought by the long ctrt. (120{0.) agreeably to the g

y+ Vide Example of a Partnership Concern, p. 189, '

P

¢ 1n this concern, the entries of Cash are not made in the Cash-Book; this being only a general
statement of transactivna su poscd to have taken place before the opening of these Booka,



(1)

1830
Jan. 1

Feb. 1

12

1Should have been at one month:

R CASH Dr.
To Stock .vevverviseeccancnnss
Bills Receivable, No. I, on S.
Johnson .eveeveencrnnanes

S. Fletcher, cheque on Smith
and Co. covvresnronsnnens

To Balance ...ovvensenccncnane
W. Tomlinson (abatement 34d.)
J. Taylor, % year’s int. on £70
W. ‘Tomlinson, Bill on Jones
and Co. London, No. £, due
May 10 ...coviinnennnnnns

debit him with discount .. 10s.
His acct. £4Y 10s. Difl. £10.
see Cr.side ..o.vevnnnnnnnnss
To Hazard and Jones’s Assignee,
compeosition on £3..15..6, at 12s.
6d. in the £. Loss, £ 1..8..34.

CASH-BOOK.
e} d. CONTRA Or.
0| 0 1Jan.9|By S. Flutcher, jaid bim Lili
T
31 9 His acct. £15..5..9 lexs 138 8d
discount ,....... £14.10..6
13{ 3 Diff. see Dr. side ... 9..13..3
19 /By Bills payable, No. 1, W.
Holmes’s .ocoevunnnnneneas
31| John Herdson, balance of accts.
(abatement 4d.) . ..civ0e..n
Balance seoieverscscnicnsess
17} o |
171 9
13| 0 ({|Feb. 1 By Bernard Mason (total £832..
15 0 5..2%, abatement 5s. 24d.) ...
8' W. Tomlinson, paid to J. Sims,
by his order ..............
»0] 0 10 James Sanderson (£88..}1..8%.
abatement 1s. 83d.) cvvnees.
- - Balance ooeeessronssscacrsnn
7
12
— I

)

e W

£ }s) d
<t 31 9
45 |10 O
37| 6] 6
1426117 9
1533 -; 0
832| 0] ©
| 6] 0
88| 0] O
565 12| 11}

(N IS,

1495 12| 112

—_— = T

*NOOT-HSVD
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INDEX TO THE LEDGER.*

A Alleny Wild, and Co. 2| N

B Bills Payable ...... 2| () Oats’ Purveyance .. 3
C P

D Q
E R

| Fletcher, Samuel ... 2 Stock vovrvrnnnnnii 1

Simmonds and Co... 2
G Sanderson, James ... 3

t

T Herdson, John..... 1 | T Taylor, James ......
Hazard ag_ld Jones .. 3 ‘TomRoson, Wm. ...

i'I J UV |
K W
L XY '

M Mason, Bernard.... 1| 7,

l

(S~

a The Ledger has an Alphabetical Index, showlng, at one view, in what folio any
person’s acceunt may be found.

EXAMPLE OF A PARTNERSHIP CONCERN.

John Herdson and 1 have deen engaged in a joint comcern as purveyors of oats for
the army. [ have purchased oats for the joint stock to the amount of £26..k1. J. H.
bas pald for oats puréhased by him, £ 49. 0..3. I have received for oats that have beews
disposed of, £3507..9,.2; oud my partoer bas received from tite same source, £55..2..9.
} have advinced to him at different times; £433..17; and bave paid for warekouse roony
and other sundry expenses, £ 1..13..8.-~Frouty these general heads; collected from the
particalors recorded in the Granary-Book, it is required to state the transactions.

1t may, perhaps, be interesting to the learner to be informed, that the above was a
real occurrence; for an accurate statement of which the writer was some time sinss
applied to hy the parties eoncerned.
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LEDGER.

1830 ! Stock Dr. £ |s.| d | 1830 {Contra Cr. £ sy d
Jun.1 * 'I'o Sundries,amount of ny debts; 1 1¢22)15{10 [Jan.l | By Sundries,amountofpreperty| 1 (1796 8| 9
Feb.12 Balance account fo. 3460 (18] 0% ;

i  Note.—Stock is a term urcd to represent the owner of on drawiug out the genrral Balance, the quantity nod
the Books. This account thows what he is worth at the| value of the goods on hand must be mxcertzined by nu
commencement of buriness; and, when a general ba- actual exawinati n, called the taking of sfock.  'Thel
tance §¢ 1aken, will ensble him to dizcover the value of . fohjects of the Stus  Accunit mny then Le accomplivhed,
his property at that time, snd the gain or loss attending! by adding that valur to the Cr. side.
trade. K connot be carrivd oo by Single Entry. But
1820 James ’]'gy}'gy Dr. 1830 Contra - Cr.
Jgn. 1/ ToMoneyonbond..........| | 70| o] o |Feb.4 |By Cash for interest ,..........[c.b.] 1{15( O
Feb. ¢ half a year’s interest .....l 3 1{15] © Balance . coovuivrsnisenseses|fo, 8 70| 0| ©
T|—‘ o
71|15 0 71]15| 0
1=30 "Juhn Herdson PBr. 1830 |Contra. Cr.
Jau.31; To Cash £37..5..6; abatem. 4d.lc.b.)| 37| 5[10 [Jan.1 | By a Balance of accounts ....| 1 j 37| 5|10
. . : * Feb.12 By Sundries, on Oats’ con- « [— —
To Sundrtes......... ceseean 2 { oll6]| 8§ CETIl vvennennonananssaarel S [|491[13] 82
Feb 12 Deo. on Oats* concern| 3 [[488119| 8
Balanee . ...c.oovuveansnn fo. 3 117 4%

1830 | Gerneard Mason Dr. ' 1830 |Contra Cr.

Jam B To Sundries.coiieeinennn.. o1 7/14| 94 [Jan.1 | By purchase of honse,and duty, 1 ||8i0| 0| 0
Feb Cash, £832; abat. 5s. 24d. lc.b.1[ 832 5| 24} dueFeb. 1 ..............
fq0] ol o | i

———

*

- “‘Len 1o account 8 balanced, & double line is drawn through the money coiumns, both on the Dr. and €7, sides of the Ledger; as in J. Merdson®s account, sbove,

061

(5 or0y) *¥EnAAT



(2) LEDGLER,
1330 | Bifls I’uuauie br. I 1830 |Contra Cr.
Jan. 1% To Cash , R RRXRTRR LA T 4)‘ l()’ 0 fan. o By Holmess Ball, No. 1 .....i 1

Feb il Balanee...... e o, 5/ 780]TO[0 || teh. 1 [Allen, Wild, and Cous Bill, No. 2h.b.1
e ——— [ —— |
1830 |dllen, Wild, and Co. Leeds  Dr. 1830 [Contra Cr.
Feb.10} To Bills Payable ...........| 3 || 80| 0] 0 fyup, &] By Cloth cvuuieeniieneanennad] )
: 12 Balance . .vovviviinonanojfo. 8 T7(18] 6
I | ] s—
157| 18] 6 —
1830 (Samuel Fh-tr.'lwr V . Dr. 1830 |Contra Cr.
Jan.9 | 'To Rill, and discount on hops [ebdj 24|19 O [Jan. 9 By HOpPS s coviiiennnennnnes 2

Cheque on Smith and Co. ... Jeb.]

—
won

(z ox}) *8I5@ AT

19
1830 {Simmonds & Co. Liverpool Dr. 1830 (_"{)N[Ta Cr.
Feb.1¥| To Balance ..... Ceerreeeeaes fo. 39 14]19] 0 [Jan. 10| By, Goods i ivcernassacnnaad 2
1830 | William Tomlinson Dr. 1830 |Contra cr. |
Jan. 14 ToGaads cocivienieninnannad 2 21 9] 15|Feb. 1] ByCash .iviiiiinanennsnnaaebl
Feb. 1 Do, civiiiinnnen veeaad] 2 2| 41 2 : Abatement ........00.000Cb.l
11031 33
To Cloth e vuveeeenannnens, 3 au]To| o ! 8 By Bill coverriveriinannnn coebil
Cash, £10. Dlswunt 10sleb 1 1olio] o !
f ool vl o |

161
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£3) LEDGER. (3)
| 1880 |Huazasrd and Jones Dr. g £ s Aoy 1830 [Contra Cr. e !ls i d
Jan. 19 'To Soeap and Candles........ 24 Tl 2 dtet | By Cash for composition ... .. Jebt] 2| 7 2%
28 Sugar and Tea........... 2] 2f 4] 4 ; Remainder lost ... ... 0eb2) 1] 833
' 3)15] 6 . 3115) 6
. S i —— m— ==
1830 James Sanderson Dr. , i 1830 |Contra Cr. |
Feb.10}. To Cash, £88; abat. 1s. 83d. feb.l{ 88| 1| 81jan.23 By Goods .......oeeeneenindf 2 | 7| o6
‘ | Feb. O] Cheese ..oooivainieiaas] 3 || 8U11S] 23
- ] 88| 1| 82
1830 |0ats’ Purveyance, in Co, with |} 1830 |Centra Cr. ,
J. Herdsen Dr. Feb.12| By Sundries................| 3 [562]|11]10
Feb.12}, Fo Sundries ...ocvvvuveee..s F {477 4111 .
Profit, § to Self. .. £42..13..55
"$t0J. H. . £42. 135§§ o
s62111|10
— | —_— Zlf
GENERAL ' ' . Barance. '
1830. | Balance - Dr. . 1830 !Contra Cr.
Feb.12 To Cash in hand .. .....euoo e bd| 5656 12] 111 {leb. 12} By J. Herdson, T owe ........
- James Taylor owes me .......[Mu. IF 707 @] O | t Bills Payable...............
' - ) | Allen, Wild, and €o. conrse..
Simmionds and Co. o o.en....
Stoel aceount dobited . oovo. ..
Iy A

o6l

(g o1101) ‘wanaan






