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PREFACE. 

The importance of Arithmetic as a branch of in­
struction is universally admitted; but, until a co111-
pa1•fl.ti\'ely recent period, the results of teaching it 
were very unsatisfactory, and not at all commensu­
rate with the time usnall v devoted to it in om· schools. 
This was not owing to :i:-ny inherent difficulty in the 
subject itself, but to the methoJ of teaching it. The 
rule was stated tirst, an example illustrating the rule 
followed, and the reason of it came last. Now 
exactly the reverse of this is adopted by all good 
teachers. The examples and illustrations prece<lt' and 
lead up to the enunciation of the rule, whenever a rule 
is consi<lered necessary. But while the method of 
teaching Arithmetic has undergone a complete change 
no corresponding change .has taken placr in our ele­
mentary text-books. To remedy this J-:icct the fol­
lowing pages have been written. 

We would call attention to the general features of 
the work: 

I. THE UNITARY SYSTEu.-In all our best schools 
this system has already superseded the cumbrous and 
illogical methods of our ordinary text-books. lts 
advantages are so great that it must soon become 
universal. It has been defined as a meth<:id of solving 
arithmetical p1·oblems independently of rules by reason­
ing out each step of the solution from some previous 
one, until by a series of deductions, the result 3onght 
is obtained. '.I.'his system trains the pupils to habits 
of neatness, 8xactness, ~nd to Jogicnl habits of 
thought; but its chief advantage is its extrPme sim­
plicity, dispensing with set rules, and enabling the 
pupil to soh'e problems in Simple and Compound 
Proportion, Simple and Compound Interest, Percent­
ages, Profit and Loss, Partnership, &c., by -0ue uni­
~01·m, eleRa.ut, !l.nd simple proce:ui, 
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2. A nrA VGEllE~T.-Ti1e diJTerent 1mbjects hnvP been 
ai'J"a11 ,·eel with rPference to thei1· importa11ce and their 
,implicity; the less ,lifficnlt and more practical first, 
11ul the more intricate and less important afterwards . 
.'hus, pruL!ems in Canadian :.\Ioney, Bills, &c., have 
,een intl'Oduced immPdiatPly after Division, as 

. ,,,ing of g1•pater importance than any other <;ubject, 
within the range of the pupils' aLility, at that stage of 
Lheir progress. 

3. ORAL Ernnc1sF.s.-E:wh subject ha~ hC'cn elucid­
ated by Oral Exercir.;es !Padin~ up to written work. 
This arrangement will assist the pupil in arridng at 
the reasons for the methods emolovPd, and, to a cer­
tain exte11t, make him the autl{or ·of his own defini­
tions and rules. 

4. Ruus.-The rufo is given as a convPnient sum­
mary of the rnethoLls elllployed in the solutions of the 
examples which precede it. The aim has been to 
lead the pupil to <lerirn his own metho1ls of operation. 

5. ExEHCISES.--SpPcial care has been taken in 
framing anti selecting the exercises for the different 
sections in order to oLtain such as will not only 
evolve thought on tlie p:trt of the pupil, but more 
esp~ci:illy prepare him for the business relations of 
life. 

Toronto, !Jfay, 1878. 

In the present rc>visPtl "Klition a few alterations and 
ntLlitions have been m::HIP, due mainly to suggestions 
from eminent teachers. The Sec-tions on i\Iultiplica­
tion and DiYision of Fractious h:1ve been rewritten 
and it is hopr1l si1npiilin1l. At the end of the chapter 
on Vulgar Fractious a p:.1,~(• lias been addeJ. ill ustrat­
i~1g the ~;ua\, mode of e}irni11ati11~ ~h: .signs +, -:-• x , 
-:- , and of. Such 111111or changes m the wor<lmn- of 
defin;tions, examples, &c., ua.ve been made as a c~re­
ful revision sugge::;tecl, 

Toronto, April, 1880, 
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ELEMENTARY ARITHMETIC 
0~ TilE 

UNITARY SYSTEl\I. 

CHAPTER I. 

Section I.-Defluitions; Notation and Nu­
meration. 

1. Arithmetic is the science of numbers and the 
art of computing by them. 

2. A Unit is a' sing-le thing regarded as a whole ; 
as one, one Loy, one dollar, one cent. 

3. A Nnn1ber~ is a unit or a collection of units; 
one dollar is a imit; five dollars is a collection of 
units. 

4. In common arithmetic, all numbers are expressed 
by means of the significant figures, 

1234567 8 9 
c::i.Uerl one, two, tlt-ree, fom·, five, six, sei-eH, eig!tt, ni;1e, 

anJ the figure 0, which is called a ciplier or naught, 
au.l which has no'value in itself. 

5. NUIDbers are considered as being either Ab­
stract or Concrete. 

A Concrete Number is one applied to a par­
ticnla.1· unit; as 5 men, G lio1·scs, D dolfa1·s. 

A11 Abstract Number is one not applied to any 
particuiar umt ; as :1, G, ~-

6. Similar ,, umbers arc such as have the same 
umt: as 6 boys, 8 bo!J11, 10 buµs. 
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Exercise i. 
1. How many units in 51 In 5 books 1 In 9 pencils T 
~- What is the unit of 51 Of 5 books I Of 3 balls! 
3. State whid1 ara abstract and which concrete of the 

following numbers: 
6, 7, 8 boo·,s, 9 men, 3, 4, 5 apples, 2, 1 cent. 

4. What is the unit of 8 miles ! H miles? 71 6 cents 1 
5. Which are the similar numbers in the followin~ :-

3 ap:-ile~, 7 apples, 4 b,1ys, 7, 6 apples, 9 boys, 2 cents, 4: 
girls, 5 cents, 9, 8, 5 girls 1 

N01'A TIO.V AND NU.JfERATION. 

The Arabic System. 
7. Notation is the art of writing in figures any 

number expressed in words. 
8. Numeration is the art of reading in words 

any number expressed in figures. 
9. _\.II Numbers can be expressed in figures by 

means of the nine significant figures and nati9ht, as 
follows: 

I. All whole numbers under ten are ex­
p:-es3ed by means of the nine signifi- · 
c:1nt figures. 

2. The va.lu9 of a~y fl.Jura is increased 
ten-fold by wntin6 a fi.]'ure on the 
right of' it. 

It follows that 

1. Ten mn.y be exp\·essed by writing 1 o.n<l O on 
its right, thns, IO; for the value of the l is in­
cre:i.scd ten-folJ by the naught which followsit. 

Similarly, 
Twenty, 1'/tirty, Fll'ty, Ff(l,y, Si.-x;:y, Seventy, E"glity, 

'in,·ty, mn.y be expressed thus: 
'lO, 30, 40, 30, 60, 7u, 80, 90, respectively. 

2. Numb3rs between ten and twenty, be­
twaa·1 twenty and th rty, &c., may be 
expressed by an application oi the preceding 
statements, thus: 
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Ex. Express ir:. .fiqn,.es the number seventy-eigltt. 

\Ve haYe first to express the number sev<'nty aud as 
set'e,dy is ten tinws ,<even, we write down 7 an1l then make 
it ,,;erenty by writing srn11e other figure afb·r it. Now, we 
might use a ciphe·r fur this purp<>Sl', but since we have to 
express ei')ht b ·sides sere,dy, we write an 8 after the 7, and 
t.1tell reaJ the ligur(;ls 78 as scmdu-c1yld. 

Ex~rcise ii. 
,.._-rite in fi~urC's: 
1. Seven ; nine ; four; twt). 
:2. Tlurty-six ; ei~hty-fuur: twenty ; sixty-nine. 
3. Forty-fuur ; sevu11ty , ninety ::11x ; s:xtt!ell. 
4. Fomteen: twelve ; thirty-nine ; lifty-six. 
ti. \Vrite as one 11m11Ler 

fuur tens and eight unit,; ; nme ten~ and seven 
units; three tens and six units; six tens 

G. \Vrite 111 worJ.s the nurnhers expres~ed by the 
following figures: 

G. 7, 11, 15, HJ, 5!1. R-1, !)(l, !)8, 
'l. '71. 12, 28, Hl, 44. i7. :!!:. 34. 
8. :20, :37, 48. ';'u, !)!l, (j!); 70; R7. 
o. 14, 35, 3n; 78, u4. 4i 1, 50, 1 s. 

10. uo, 80. 30, 28, 11, rn, 27, :n. 
10. A Hundred may he expressed liy writing flln, 

10, and the1-1 placing a 0 aftt:>r it tlrns, 100; for the 
y due of the nu111l.ier 10 is ine1·ea.sed ten-folll Ly writ­
ing a figure after it. 

l::ii111ilarly, 

Numbers between one hundred and two 
hundred, be~ween two hundred and three 
hundred, &c., may be exp,essed by an ap­
plication 0£ the statements in Art. 9 thus: 

Ex. Lilt it be required to wnte Eiyl,t llwulred and 
Seventy-eivltt. 

Since Eight Hundred may be expressed by 800, and 



ELEllENTARY ARITHMETIC. 

s~ r~nty-eight by '78, we are able to express Ei~ht 
1-:h•odred and s~veuty Eight by 878, i.e., by substi­
tutrng the figurt:Js 7, 8, in place of the two ciphers in 800. 

Exercise iii. 
\Vrite in figures the following numbers: 
1. One hu111lred and forty-nine; three Jmndred and 

eirrht, nine hundred and seventy-four. 
0

2. Two hundrecl ; four hundred and twenty ; six hun­
dred and ninety-four. 

3. Five hundred and sixty; nine hundred and eight; 
four hundrecl and forty-four. 

4. 7 hunilreds, 3 tens and 5 units ; 9 hundreds and 6 
tens ; 4 hundreds antl 6 units. 

5. 3 hundreds anJ nine units; 8 tens, 6 humlreds and 
', units ; 2 units, 7 tens and 5 hundreds. 

Write in words the numbers expressed by the fol-
lowing tignres: 

6. 2'.)7, 371, 185, 190, 36.3. 
7·_ 570, 472, 807, !I0!i, 990. 
8. 3U3 584, 760, 321, 999. 
9. 3()-1: 786, 475, 782, 700. 

10. 506, 300, 407, 740, 307. 
11. Numbers which consist of more than three 

figures are divided into puiocls, or groups of three 
figures, counting always from the ,·iqht hand side. 

12 The names of the periods commencin~ at the 
right are Un1,ts, Tlwt£sands, Jlillions, Billio11,S, Tril­
lions, &c. 

13. The places in any period h::we the same name 
as in the nnits period, and en.ch place must be filled 
with a cipher, if not occupied by a i:;ignilicant figm·e. 

Ex. 1. IV,·ite infignres seventy-eigltt thousand and 
sixty-fonr. 

Thousands ,· Units. 
78 064 

Ex. 2. Write in fignres twenty millions, six hun­
lred thuusancl a,id seve1i. 

l\Iillions I Thousands I Unita. 
20 600 007 
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Exercise iv. 
Express in figures the following numbers: 
1. Six thousand and six; four thousand three hundred; 

nine thousanll and eighty. 
2. Three thousand seven hunclre,l; seven thousand nine 

hundred an<l six; three thousand ancl eighty-four. 
3. Sixty-four thousand anti nine ; eight hundred '1nd 

seven thous.ind and sixty-eight; seven hundrt:u thousanLI, 
three hundred and sixteen. 

4 Four millions, thi1-ty thousand and ni'.'lct.y-seven; 
eiJht hundred an,l nine millions, seven thousand a.ntl 
L.irty-mne; five hundreu and eighty-six millions anJ 

aeven. 
6. Eight billions; sixty-four billions, seven millions ,md 

twenty-four ; four billions, four millions and four. 
6. Four hundrt:d a.ntl eight millions. three thousand and 

nine; Se\·enty-fonr billions, seventy-fonr thousaml and 
four; five hull'lred billions a11d five huncireo.. 

7. Eighty billions an<l sev1::nty millions ; eight hundrerl 
millions and eight; three humlred billions, three hunJreo 
thousand and ninety. 

8. Fifty-:ieven billions, seven hundred millions and 
eighty ; ele,·en millio1,s aml eleven; nineteen billions 9.nci 
fourteen thousand. 

9. Se~en trillinns and seventy; four hundred million11 
and one : six hundred trillions six hundred billion~ an.l 
six hundred. 

10. Ninety-nine trillions and eight; seven hundred t-il­
lions, seventy millions and seven thousand; sixteen tril 
lions, six~een billions and sixteen. 

\Vrit1 ;n worJs the numbers expressed by the fol-
lowing figures: 

11. 70ii ,8~,o-!1,5G!1:i0,473628. 
12. 5G-U8, 784006,400J07,3600'."l4. 
13. 3000i1,901007, 72000~. 182010. 
14 .. 314000G,5oooouoo,3G00010oiO. 
15. 51G36207G40, 70000000100,92J070070070. 

THE RO.l/AN }{OTA TION. 
14. The system of Notation describerl. '.l.bo,·e is the 

one in general use ::i.t the present time. hlld is callee 
the "ARABIC No-rA·rw:-." because it was iutro<luced 
into Ew·ope by the Ara.Ls, who haJ ~ .>ta.ined it from 
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the Hindoos. Another r.1E>tho<l waa in mro a.mr,nq 
the Romans hut is uow only clllployeJ to dcmntc the 
clupter➔ anJ sections of hooks, etc. The following is 
a. hric,f <lescription of this notation : 

l st. I nsteatl of figures being usPd to express num­
bers the foilowing letters arc elllploy<'d, dz. : 

J, V, X, L, C, D, .:\I, of which the simple 
vulues Hre resi:wctively: 

l, f,, ! 0, 50, I 00, 500, 1000. 
2n(I. Gr t·wn cltri1·acte1·1J of tlte sa111e val,,r,e ai·e placed 

side by .yir/,i, or it' rt cltaracte1· is .f,llo,vecl b11 one o/ 
le.ss 1:alue t/1.an itself, the numbn d1inoted liy the ex­
prt>s.sion is the 1m,n of their si111 pie values, thus, XX. 
n·prt>sen ts :!O ; X l Jc notes 11. 

3nl. If a clwmcter is followed by one of g--eater 
value t.lum il1lf''J. the numl1t·c d(•no~c'll by the expn:·s­
sion is the diJ!rn·ence of their simple values, thus, lX. 
represents ti i XL r~presents 40. 

To write any 1i111nber in Noman Nmnemls. Re­
solve r,he number tnt~ .i.ts different parts 
and always write down one part be-.'ore 
proceeding to anJther, begb..:linJ' at tl:ia 
left hand sic1.e. 

Ex. Expres;, i 87i :n Roman numerala. 
18i7=1000, 800, 70 am.I 7, 
1000=1'1 
800=DCCC 
70=LXX 

,=VII 
llence 1377=.MDCCCLXXVIL 

Exercise v. 
Wdte in Romnn numerala-
1. 19, 24, 4!'.l, 84, 99. 
~. 187, !.08, 781, !lG-1, 909. 
B. lo0l, 1H90, 1G84, 1815, 1878. 
write in ligures-
4. XLIV, LXIX, XC'IV, LXXI. 
6. XCIX, CXXIX, CLXXVII. 
e VL v, MDCIV, MDcccxix, l\IXO. 
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Review Exercise. 

1. D0fine unit arnl nnmber, and dis!ingnish between 
abstract an,l cuucrete numbers. Give example:;:. 

2. \Vhonce was the ur,linary svstem of notation de­
ri,·etl I What methOLls tl.id the Romans adopt tu repre­
sent numbers I 

3. Express in figures the first hundred numbers with 
their respective names. 

4. Write the snullest and large~t number possible with 
the following tivti characters. 0, 1, ~, 3, 4, awl e.xpress 
them in words. 

5. Write the different ways in which eacll ot the nine 
digits can be made up of two less numbers. 

G. The nmnber '27 is c01111)<)sed of JG and 11. \Yrite 
all the other t1t-o numbers wliidt cau make up tho muul,t!r 
27. 

7. How many tens, how many hundrzds, how many 
tho11sm1ds, and how umny ten tlwus.inds are thero iu a 
million uf units I 

Section II.-Addition. 

J anH'S harl ~ marlilrs anJ John gave him 2 more; 
how many has J amc:-; now 1 

2. How many are 5 appks arnl 4 applrs 1 
3. Jlow many are 2 books an<l 3 books anJ 4 

books1 
4. John has 8 c0nts, his f[tth0r gives him 5 cc1~ts 

more; how much mo11r•y has he now 1 

5. How many are :1 lialls and i !Jails and :-i halls 1 
6. l\lary is 5 years ol<l; how olLl will she Lo sonn 

years hence i 
7. Jo.mes bought~ hooks; for one hP. ~ave fl CPnts 

an<l for the other 8 cents; how mud1 lliJ he give for 
Loth hooks 1 

8. Jane spent 5 cents on carnl_v. 9 c0nts or, a slatP, 
and then ha<l 6 cents left ; how much ha<l she at+:- -
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ADDITION TABLE. 

1
0 1 2 3 4 6 G 7 8 9 

] 1 1 1 1 1 11111 
1 2 3 4 5 _G_7_8_910 

2 2 2 2 2 2 2 222 l
o 1 2 3 4 6 o 789 

2 
. 2 3 4 5 G 7 8 9 1011 

[

O 1 2 3 4 5 G 7 8 9 
3 _33 3 3 3 3 3 3 3 3 3 

4 5 G 7--. 8 __ 9_10_ll_Ll 

l o 1 2 3 4 6 6 7 s 9 
6 ~ ~ ~ 

5 
~ 1~ 1~ 1: 1~ 1!_ 

6

1 
0: 1 2 3 4 5 G 7 8 :> 

6 6 G G 6 6 6 GG 
---7--8-0 10 11 12 13 14 15 

11_?7 ~ ~ ; ~ ; ~ ~ ~ ; 
8 9_10_11 _U -13-,4-1510 

( 0 1 2 3 4 5 6 .7 8 9 
8 i 8 8 8 8 .8 8 8 8 d 8 

\ 8 9 10 11 U 13-r.t-151617 

1
0 1 2 3 4 5 G 789 

9 9 9 9 9 9 9 9 999 
-9 10 11 i2 13 14 15 1G 1718-

l o 1 2 3 4 5 6 7 8 !J 
10 10 10 10 10 10 10 10 10 10 1<!_ 

10 11 12 rn 14 15 16 17 18 rn 
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Oral Exercises. 
l. Bow many are f;: and 91 15 and 91 
2. How many are 6 ltmi 71 16 and 71 46 and 71 
3. How many are 4 and 81 24 and 81 84 and 8 j 
4. Ccunt by 2's as far as 30. 
5, Count by 4's from 3 to 51. 
6. Count by (l's from 4 to 76 
7. Count by 7's from 4 to 95. 
8. How many are 17 and 71 27 and 71 67 and 71 

9 

9. H cw many are 2 and 3 and 4 and 5 and 6 and 7 and 
e and 91 

10. How many are 6 and 3 :md 9 and 4 and 6 and 7 
and 81 

11. A farmer sold some oats for 7 dollars, and a ton of 
hay for 9 dollars ; how many dollars did he receive for 
both 1 

12. Paid 8 cents for raisins, and 9 cents for cloves; how 
many cents did both cost 1 

lo. There are 9 boys in one class, and 7 in another ; 
how many in both classes ? 

14. If you work 8 examples in arithmetic to-day, and 7 
to-morrow, how many will you work in both days I 

15. There are 9 birds on one tree, and 10 011 another ; 
how many birds on both trees ? 

16. A lady sold 10 pounds of butter at one time, 12 
pounds at another, and 3 pounds at another; how many 
pounds did she still in all ? 

15. Combining two or more numbers of the same 
kind, so a::i to make one number, is called Addition. 

16. The number fountl by adding two or more 
numbers together is callell the Sum. 

17. The numbers which are atlded together are 
called Addends. 

18. The sign of Adclition, +, is called Pfos, and 
when placed between two numbers shows that they 
are to be added. 

NorB.-The following is a convenient mode of giving a class 
P.racti.,e m a.JJition: \Vrite the nine di;;its on the Black Board. 
Point to a. • _i!i'it. then t<, another, etc., the pupils acldin!(" the 
digits a,,; they a.rt! pointed to. \Vhen the sum i~ sulficiently la.rge 
let the pupi111 write 1t or. their d}ates. In this way one sum on 
the Board will serve for ma.oy examples. 
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lJ. T'.rn si-;n, =, i.'4 c·tlhl the Si-m of ErM 1i•,,, 
a11,I when pl.wed kitween two num',ers shows t.h it 
ihry are 1•,tttu,I. Thus, 2 + 3 = 5, allll is read, :! !Jltrn 
3 equ::tls 5. 

2). Principle. - Only similar numliers c~n he 
atl.lt-d. Tltu>l, 4 cents an I i CPnts c.11~ be aJLl~cl tu­
g,!~h ir, Lut uot -! c~nts anJ i m 1.rble~. 

21. Aidition may be divided into two cases: 
4'. A1l.liti.on of n111n11P,rs i,i w.'iich tlii St~in o/ any 

c111nmn is [P.ss th ,n ten. 
2 . .Acl.lition of n,im 11ers in w'1i.di the swn of aay 

colwnn (JXceeds nine wuts qf that culwnn. 

Case I. 
21. T:, a:l:i a.-:iy c Jb·n·1 o~ FiJureJ w:n.J'.) 

su.n d:,33 n:,~ exc.Bl ni2~. 
Ex:. i. How m::i.ny at"e 21 cents, 15 cen~s, anJ 12 

centi; 1 
21 cents. 
15 " 
It " 

48 cents. 
,v rite the numbers ::t1 above. phcin~ unit.~ unrler miits, 

an,! tm-i under ten", and bejin ,it the rLrht to a1U. Thu~, 
~ an I 5 are 7, anJ I n.re 8, which we writ.e in the place of 
uuits; :dlhn6 t!te tens we Juve I mul l are t, and t are 
4, which we. writ" in the teas' pbce. Hence the entire 
sum is 4S cents. 

After a !irtle pra.ctice the pupil shoul(l procee·l as fo}. 
lows: i, 7, ~ ; set the 8 in the units' column. Next, 1, 
2, 4; sett.lie 4 iu the teas' column. 

(ll 
Hl horses. 
21 " 
10 

Exercise vi. 
(2) 
18 boys. 
20 " 
6() " 

(3) 
12 girls. 
ltt " 
13 " 
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,~) (5) (6) , ... ) 
4:.!l 812 241 4 .) 

132 2:..n 1H4 i (jJ 
4:.!5 413 5:.m l:!l 

(8). (9) (10) (11) 
8-12 213 143 851 
40(3 305 322 ~04 
131 461 2J2 ~43 

(12) (13) (14) (lfi) 
240 651> 5111 40~ 
401 l:.!2 106 871 
857 1:!6 260 110 

(16) (17) (18) (1tl) 
2311 3:!13 4)21 l<15G 
3214 2840 1045 Gl81 
3034 43:26 3923 28ll2 

(20) (211 (22) (23) 
23241 81042 12304 21,,G-l 
81401 24535 ti5242 811;)(}i 

44235 32411 41452 281:.!:.l 

(24) (:!5) (26) (27) 
12~4il2 2la4.:i6 413:U5 8:!i>:.!31 
8 ll2-i6 4:35:.rno 23-13-14 2.;ar;o:; 
s:132.w 1:MJ03 142130 410150 

Exercise vii. 

Fra.ctical Problems. 
1. A boy spent 23 cents for a melon, 32 cents for 

peaches, and 24 cents fur pears ; how many cents did he 
spend I 

2. Of the trees in an orcharcl. 23 are peach trees, 10 are 
plum trees, 12 are pear trees, and 4:3 are apple trees; huw 
nuuy trees are there in the orchard I 

3. A farmer hns 3:?:{ acres in cotton, 421 acres in corn, 
]~3 11,rces in wheat, and 101 in oats; how many acres l1as 
he in cultivation I 
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4. A gentleman paid 2?3 dollars_ for a bu~gy, 2it dollal'S 
for a horse, 300 dollars fur a carl'lage, aml 40 dulla.rs for 
ha.mess ; what <li<l he p~y fur all I 

5. A ma.11 tnwellerl un the cars for four days as follows: 
the first <lay he weut 31~ miles, the second day 24:.l miles, 
the third <lay 2:W miles, and the fourth day 214 miles; 
huw many miles did he travel in the four days I 

G. A merchant bought four bales of cloth; the first 
bale measured 303 yards, the second 213 yards, the 
third t40 yards, the fourth 211 yards ; how many yards 
did he buy I 

7. Four merc'.lants loaded a freigM train with coUon ; 
the first put on 2l3 bales, the second 232 bales, the third 
312 bales. anJ. the fourth 121 baJes; how many bales 
were put on? 

8. A merchant went to Montreal and invested 5213 
dollars in dry goo<ls. 2431 dolhtrs in groceries, l0OOdollars 
in h,trdware, and 045 dollars in confectionery; how much 
<lid he invest ! 

9. Four men built a factory ; the first furnished 13214 
dollars, the securnl 31421 dollars, the thi1·d 43230 dollars, 
and the fourth 10122 dollars; what was the cost of the 
factory? 

10. The population of 4 cities is as follows : the first 
contains :!21213 persons, the second 2l3310 persons, th.J 
third 14a245 persons, and the fourth 2:Wl3O per.,ious; 
what is the total population? 

Case II. 
23. To a1.d w:um the sum of any colu~n 

exceeds Nine Units of that column. 
Ex. 2. Fin,1 the sum of 3.;:, 1loll:ws, 369 dollars, 

mu.:; dollars, 3J8 uolla.rs, a1).l 9 dollars. 
858 dollars. 
309 

4003 
328 " 

9 " 

5072 dollars. 
~or convenie~ee in adding, write tl1e numbers, pln.ein~ 

umts under umts, tens under tens, etc. Begin at the 
column uf the lowest order ; thua, 9, 17, 25, 3-i, 42 ; 42 
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units = 4 tens and 2 units. Write the 2 under the units' 
culumn anu adJ the 4 tens with the column of tens ; thus, 
G, lt, 17: 17 tens= 1 ·lrnmlt·ed and 7 te11s. Write 7 
under the column of te11s and add 1 with the colurnn of 
hundre,ls: thus, 4, 7, 10: 10 hu11dreils = 1 thousand 
an,I O hunureds. \V1·ite O under the column of hunclt·ecls 
and adu 1 with the thousands' column; thus 5. Write 
the 5 under the thousands' column, making the sum 5072. 

24. PR00F.-Begin at thetopoftheunits' 
column and add the several columns down­
wards; if the two results agree the work 
may be presumed to be correct. 

(~' 
4~ dollars 
28 " 
43 " 

(!i) 
45 
6:) 
32 

(11) 
6H 
3-17 
8,2 

(17) 
752 
423 
7' 19 
820 

(23) 
4813 
5914 
6115 
7086 

(li) 
81 
72 
91 

(12) 
2i2 
447 
683 

(18) 
342 
426 
l1il 
737 

(24) 
1122 
7$!14 
1234 
8024 

Exercise viii. 

(2) 
18 ce-r..ts. 
16 " 
44 " 

(7) 
1G 
61 
85 

(13) 
615 
4:.!l 
879 

(19) 
~53 
541 
422 
735 

(25) 
22!11 
5723 
2102 
6838 

(3) 
65 boys. 
13 •• 
84: " 

(8) 
46 
64: 
51 

(14) 
4135 
641 
848 

(20) 
897 
111 
34:3 
625 

(26) 
3574 
3333 
4680 
8391 

(9) 
84 
46 
87 

(15) 
95li 
503 
467 

(21) 
156 
481 
423 
7b2 

(27) 
4.J.49 
2575 
4404 
8685 

(4) 
48 girls. 
:l5 " 
7'!.. " 

(10) 
95 
50 
68 

(16) 
9i5 
575 
259 

(22) 
851 
318 
805 
167 

(28) 
IH57 
2468 
5555 
(iu66 
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(38) (85) (21') (30) (31) (82) 
1i788 3455 27:.l() 4044 3282 1185 
2G!J3 6521 8272 5260 6341 5C73 

1112 0817 8228 s·788 81Gi m.162 

G7G2 7773 D5Gl 5473 21327 ()467 

8104 683() 55S7 2GG7 7214 3478 

(J5) (3G) (::;7) 
4J474 7:3422 77S23 
38242 7.:iG28 21G84 
()78!)1 1S2C8 1851G 
8487.) 32:;78 330~2 
22171 27225 14G56 

(3C) (·q 
4,38~7 28.:;1:;5;:;4 
uuu725 47224456 
4'34U58 31821745 
3C7G24 18714!):¼ 
233G47 7J5S4G27 

Find the snm 
41. Of u472+67:l3+4G33+4854. 
42. Of 27W +ti75li+!i7dH+4578. 
43. Of 1Gl7+S74;+72S-1Hl(i'.U 
44. Of 2650 + 4Clli2 + 8705 + 0030. 
45. Of 5005+G()(,7 +758:H4783. 
46. Of 27845 + Ci78,l2 + 7 4281 + 68432. 
47. Of 4782:i+6842l +70070+00504 
48. Of 127+fi4H4+7805+ClG782. 
4U. Of 10+875G+415+1iG78'.t 
50. Of 75!i0+8''l4+7854+87400. 
51. Of 1525+uao+82o+rn+378ao. 

Exercise ix. 
Practical Problems. 

(38) 
13536 
71882 
81385 
83246 
!)12;';7 

1. A gave 27 clolln.rs for a cow, 4J clolfars for an ox, 
and 150 dollars for a horse what did they all cost? 

2Ya has l~O acres of land, B has 310 acres. C has 516 
acres, and D has 715 acres, h<.'w many acl'Cs have they 
altogether ? 

3. There are 31 clays in January, 28 in February, 81 
in l\1arch, and 30 in April: how many days are there in 
these four months ? 
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4. A man lr:wclled 215 miles one "·cc1,, 195 the next, 
273 the next. and 378 the next; how far did he tr:inl I 

5. A weighs 127 pcnm<ls, B 215 pounds, C 1-:-n l"2111Hls, 
D 184 pounds, all(l E ::.3! pountls ; wiw.t is thu i;tun of 
their weights I 

G. A farmer raised 576 bushels of corn, !118 hus11cls of 
oats, 3 4!1 bnsh~s of wheat, and :!7Si"> ln:shcls of i-ye ; 
how many bushels did he raise in all I 

7. A owns :all 4 acres of bind, n o\\·ns 7] !f acres, C owns 
2 '3·, acres, and D owns 37:.! .:,;res ; how 1aany 1.crcs du 
tlicy llll'n altogether I 

8 .. .\ bought a horse for l G8 dollars, nn<l :i c'.\rriage for 
3iG cl1Jll:ws. and sold them so as to gain :.,9 tlull:u·s; Low 
much cl ill lie recch-e fur them I 

!I. I'n one book there are 72.i pages, in anotlicr hnok 
there are :H7 pa'..(es, and in another hoo'k there are as 
many as in both the former ; how many pat:es in all ! 

10. A merchant bought cloth for 75!i <lollars, silk fot 
83\1 dollars, muslin for :rn7 dollars, and c::licu for :.:f>5 <1ol­
fors ; how much did they all cost l 

11. A paid 3~5 dollnrs for a span of liorHes, :md ~43 
d11llars more tlmn this for a carriage ; fur how 11rnch :,J1,st 
ho sell them both to gain :!7:-> ll(\llars I 

12. A gains in one ycnr 4li5 ,h,llars, B gains 13[; cl(llhrs 
more than :\, an-.1 C gains as much as .-\ a11<l .H to~~ethcr; 
how much dill B gain I huw much did C i_;',,in I l.uw 1uuch 
did they all gain I 

Section !'II.-Subtra.ction. 
1. John had 5 c,mts, and hou~ht an oran:;e f<Jr 2 

cents ; how many cents has he left 1 
2. l\fo.r_v lmll G cups, lrnt broke 3; how m::rny has 

she remaining 1 
3. A man, earning 10 dollars n. week, spent 6 dol­

b.rs for provisions ; how many dollars has he left 1 
4. If a merchant has I :l ba1-rels of flom, nn<l he 

sells 7 of them, how many barrels has he left 1 
5. If vou have 27 dollars, anti spend 12 dollars, 

how mn;h will yon hnn• remaining1 
6. How many nr, 6 n.pplPs less 3 apples I 
1, How much is 6 le.," 3 l 6 less 4 i 
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SUBTRA.CTIOY TABLE. 

l 1 2 3 4 5. 6 7 8 9-10

1

1 

1 1 1 1 1 1 1 1 1 1 1 
--0--1-2- 3 4 5 6 7 -8- 9 

1
2. 3 4 5 6 7 8- 91011 

2 2 2 2 2 2 2 2 2 2 2 I 
_0_1_2 __ :f 4 5 6 7 8 9 

l 3 4 5 6 7 8 9 10 11- U 
3 3 3 3 3 3 3 3 3 3 3 

0 1--2--3--4 5 6_7_8_9_ 

4 _ 4 ___ 4 _ 4 4 __ 4 __ 4 4 4 4 __ ~ I l 4 5 6 7 8 9 10 .d 1-J 13 

o 1 2 3 4 5 6 7 s o· 
( 5 6 7 8 9 10 11 12 la 14 

6J 5 !'i r, 6 5 6 5 5 5 6 l 0 1 2 3 -4- 5--G-. -i---8--9 

f 
6 7 8 9 10 11 12 U 14 15 

6 6 6 6 6 6 6 6 6 6 6 l o 1 1.1 4 5 6--7- 8 - o 
f 7 8 9 10 11 12 13 14 15 16 

71 _7_7_7 __ 7 7 7_7 7_7 __ 7 
0 1 2 3 4 5 6 7 8 9 

l-8-91.0 11 12 13. 14 15 16 1, 
8 8 8 8 8 8 8 8 8 8 8 

-0 1 ~ 3 4 __ 5 ___ 6_7 __ -8-9 

•[ ! 'I '! '! '! '! '! '! '! 1 
Oral Exercises. 

1. Subtract by 2's from 100 to 2; thus, 2 from 100 leaves 
98, 2 frnm 98 leaves 96, 1\nd so on. 

2 R,,litract by :3's from 100 to 1; by 4's from 1 01 to O. 
3. S11htract hy 4's from !I.-, to3; by 5's from 10.1 to 0. 
4. Snhtract hy lrs from 100 to 4: by 7's from 1 O to 2. 
o. _ Subtract by 7's from_ U!) Lu 1 ; by 8'1 from 100 to 4. 
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6. Subtract by 9's from 100 to 1 ; by 9's from !)9 to 0. 
7. Count by 4's from 3 to 3B, and back again to l!). 
8. Count by 5's from 6 to 6ti, an<l hack again to 26. 
Y. ,.;,11mt by 7's from 18 to 53. and b,tck again to I l. 
10. Count hy 8's from i5 to ll5, and back again to I. 
11. Jane is 11 years ulJ, and Mary is 7 years yuun.,er; 
~~~M~~~! o 

12. A grocer suld tea fur 10 dollars, and thus gained 3 
iollars; what did the tea cost him I 

13. If I buy cloth for 7 dollars, at what price must I 
iell in order to lose 4 dollars I 

14. John has 11 dollars ; he pays 2 dollars for hooks, 
,rnl 3 dollars for a hat ; how much money has he left 1 

15. Mary has 9 dollars ; she pays 7 dollars for a dress, 
md then earns 3 dollars more; how much has she now I 

Hi. A boy luwing li apples, bought (j more, and the,1 
JOlll 8 ; how many had he left 1 

17. J ,imes had 5 dollars, he earned 5 dollars more, and 
then spent G dollars ; how much <lid he then have I 

18. A merchant gave 8 dollars fur a certain article, and 
paid 4 dollars fur carriage ; at what price must he sdl to 
g,iin B dollars I 

25. l◄'inding the difference between two numberi, is 
called Subtraction. 

26. The number found by taking one number from 
Another is railed the Difference or Remainder. 

27. The n11mbf'r from which the other is tu.ken is 
ealhl the Minuend. 

28. That whieh is taken from the Minueml is 
.,ailed the Subtrahend.' 

29. The sign of subtraction, -, is callNl Jlfi,ms, 
,md when plac<>ll bet we<>n two numlic•1·s shows that the 
one on the ri:.d1t of tho sign is to he tahn from the 
om, on the Jpft of it. Thus, 6-2 is read G winus 2, 
And nwa11s that 2 is to he taken from 6. 

30. Principle.-Only similar numhers can be 
subtracted; thus, 4 boys from 7 boys; G cents frow 
d Cf'HL!!, &c. 

31. Subtraction may he divided into two cases: 
l. JVhen 110 _ng,u·e of the s11h11',1hend is greate,- thail 

it.~ corre:1po11di11g fig10-e uf the mi1me1ul. 
2. JVhw a fiy11re of the snl>trahm,l i.1 greater than 

its correspo,,,Jing figure uf the minuend. 
B 
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Cae:o I. 
32. · To subtract when no figure of the suh­

trahend is gred.ter th3,n its corresponding 
figure of the minuend. 

Ex. I. A grocer bought G';S oranges, and sold :;:;j of 
them ; how many has he left I 

678 oranges. 
3;;5 " 

:;43 
Herc we arc rcriuireu to find the d~tferencc between,678 

and 3ti5. We write the less numbt·r under the greater, 
placing wtits 11nclt>r 11nits and te11s under tn1.~. Deg-inning 
with the units we say 5 units from 8 units leave 3 units, 
ant! we set the 3 in the units' column liel<JW. Then :Hens 
from 7 tens lea've 4 tens, and we set the 4 in the tens' 
column. Lastly, o hundred!! from Ii hundreds lcaYe 3 
hundreds, and we set the three in the hundri:ds' column. 
Hence we luwe as the whole remainder;; hundreds 4 teus 
and ;; units, ~1· U43. 

Exercise x. 
(1) (2) (3) (4) (5) (6i 

G:!5 456 7G3 (H7 707 8116 
31:! 215 512 215 l:!3 432 

(7) IS) (P) (10) (ll) (1~) 
279 8 ,7 7;i(j 7l:l6 9G7 875 
13G 502 4/j2 4;32 234 345 

(13) ( 14) (15) {16) (17) (' R) 
8703 9076 871i9 5076 4872 7(1,j'.) 
43:!l 4054 1546 3075 23-:U 8237 

(19) (2()) (21) (22) (23) (2-t) 
876!1, !l87G 8:!75 87!>9 s.;01 5S-i7 
3257 2142 32;H 2542 7:!3() 1234 

(2.5) (20) (27) (28) (2!l) 80 
784 82345 57596 72578 27397 07385 
8Gl 22121 21321 413(iJ 2t315 2-1123 
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(Bl) (32) (33) (34) (35) 
67b97 67853 87578 96754 812!16 
21472 8:mn 21335 21423 2!)18.'5 

(36) (37) (38) (39) (40) 
25378G 472589 87695 567:.!8 98785 
218128 2123:!4 235!2 21306 21342 

(41) {42) (43) (44) (45) 
873967 87:3972 725b"7 95837 8!)976 
212851 132421 51234 513:U 82742 

46. 314 from 678. 51. 1235 from 3768. 
47. 4:!5 from 658. 52. 37~6 from 49u!J. 
48. 661 from 78.J. 5" "· 2532 from 87 4 8. 
49. 254 from 576. 6t 47:.:0 from 8i856. 
60. 437 from 869. 65. 12il45 from 68799. 

Exercise xi. 

Practical Problems. 

1. In a school of 74 pupils, 31 are boys, how many girls 
are there? 

2. A girl had 75 cents and paid 31 cents for a slate ; 
how many cents has she left ·1 

3. A man bought a horse for 98 dollars, and sold it for 
82 dollars ; what did he lose 1 

4. Two parties played a gar,ie of base ball and made 87 
runs. One party made 5J runs ; how many did the other 
party make 1 

5. Jane and Susan to~ether answered 87 questions in 
geography Jane answered 43 of them ; how many did 
Susan answer ·1 

6. A gentleman bou~ht a bug-gy for 2:!5 dol!ars, and sold 
it for 268 dollars; what was his profit l 

7. A man bought a horse for :2G5 dollars, cmril aold it for 
23~ dollars; how much did he lose 1 

8. A man deposited 5~37 dollars in the bank ; he :i.ft1ir­
wards drew out Hl-25 dollars ; how much remained I 

9. A man dying left i78!J-i dollars to his son and his 
daughter. 'fhe s,lu1re ,,f the eon was 134;;2 dollars ; what 
was the daughter s share 1 
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Case II. 

33. To subtract when a figure in the ~ub­
trahend is greater than its corresponding 
:figure in the Minuend. 

Ex. 2. From 522 dollars subtract ::!85 dollars. 

5 2 2 dollars. 
285 

237 " 
We be:jin at the right, but as we cannot take 5 units 

from 2 u,iits, we borrow 1 te,~ from the 2 tens, and adding 
the 1 ten, = 10 u,nits, to the 2 units, we have 12 units. 
Then 5 units from U units leave 7 units, which we write 
under the units' c0lumn. Now, as we borrowed -1 ten 
from the 2 tens, we left only 1 ten. As we cannot take 8 
tens from I ten, we borrow 1 hundred from the 5 hundreds, 
and considering the l hnndred borrowed as 10 tens we 
aud it to the 1 ten, m:tk:ing it l l tens ; then 8 tens from 
1 L tens leave 3 tens, which we write in the tens' column. 
Now, as we borrowed I hundred from 5 hundreds, we left 
only 4 hundt·ecls: hence we say, 2 hundreds from -1 hun­
dreus leave 2 hundreds, which we write in the hundreus' 
column, m.iking the remainder 2 hundreds a tens a.nd 7 
units, or _2:37. 

'fhere is anoth~r method of performing subtraction, 
which depends on the following principle: 

The d~fference between two nnm1iers remains tM same 
whe1i each uf them is increased by the same number. 

For example, 5-2 = 3. Now, if we add 10 to each
1 

we-have lJ-1:.! = 3, o.s before. 

In Ex. 2, if wo add 10 units to 2 11"lits we have 12 units. 
Then 5 units from l:.l units leave 7 units, which we wnte 
in the units phi.co. Now, as we added 10 units tu the 
minuend, if Wd ndd an equal number to the subtrahend 
the difference will remain the same. But 10 umts = 1 
ten. Addin1 1 ten to 8 tens we have 9 tens: and as 
we ca.nnot take 9 tens fr9m :l tens, we add IO tens tnereb» 
making 12 tens ; then 9 tens from 12 tens leav~ 8 tens, 
which we write in the tens' place. Since we added 10 
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tens to tlie minuend., we must add an equal number to the 
subtrahend, in order that the difference may remain the 
same. But 10 tens = 1 hundred. Adding 1 hundred to 
2 hundreds we get 3 hundreds ; and taking 3 hundreds 
from 5 h 1111<lreds we get 2 hundreds, which we write in the 
hundreds' place. 1'hil! is the indlwd tt~u<1lly employed. 

31. PR00F.-Add the remainder to the 
su.Jtrahend; the sum willequa1 the minuend 
il' the work is co.rect. 

(l) 
573 
218 

(7) 
6i l 
4i5 

:rn} 
524 
8.36 

(31} 
8~76 
2379 

(37) 
8li7~ 
87:28 

(2) 
748 
875 

(8) 
839 
683 

(14) 
752 
&87 

(20) 
913 
765 

(26) 
857 
8::i9 

(32) 
638,'5 
8527 

(88) 
5283 
24:l6 

Exercise xii. 

(8) 
835 
573 

(0) 
547 
284 

(15) 
845 
579 

(21) 
6i)7 
309 

(27) 
735 
558 

(33) 
6735 
2.3-!7 

(39) 
8175 
21:!36 

(4) 
968 
675 

(10) 
6G8 
372 

(16) 
307 
138 

(22) 
500 
325 

(28) 
792 
205 

(34) 
40i6 
81~8 

(40) 
2534 
1235 

(5) 
839 
584 

(11) 
735 
8i3 

(17) 
456 
387 

(23) 
70-1 
507 

(29} 
8()7 

3:!8 

(35) 
4070 
2Ul7 

(41) 
673) 
6370 

(6) 
5138 
394 

(12) 
848 
589 

(18) 
450 
882 

(24) 
408 
285 

(30) 
650 
357 

(36) 
4105 
1216 

(42) 
7219 
1979 
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(48) (44) (45) (46) (47) (48) 
85i2 7135 63-l7 8ta5 7'345 4372 
6243 1872 25(i3 2453 2876 2.:ibS 

(49) (50) (51) (5~) (53) 151) 
85672 4371>3 87i53 7387,5 63,'i27 53•}13 
23828 ~-1235 31365 38376 14238 ~8401 

Exercise xiii. 
Practic3!-Pmblems. 

1. A horse was bou~ht for 125 dollars, and sold for 117 
dollars ; how much was lost by the sale ! 

2. A roll of carpet contained 156 yards, but 79 yards 
·.vere sold from it ; how much remained I 

3. A house cost 5410 dollars, and was sold for 6030 
dollars ; how much was the gain 1 

4. A m'.l.n <liecl in 1878 at the age of 75 years; when 
was he born ·1 

5. A town which ten years ago had a population of 37 45, 
has now a population of @06 ; what i, the gain I 

6. I went to a store and bought a knife for 56 cents, and 
g<J.ve t 1-~ storekeeper a four dollar bill [ JO() cents] to pay 
for it ; how much change did he give me back ! 

7. Two little girls picked 7 -1 quarts of blackberries- one 
r.ummer; if one picked 37 quarts, how m:i.ny quarts did 
the other pick 1 

8. Mr. Robinson's horse and carria~e cost four hundred 
dollars ; what did the hors9 cost, if the ca.rriacie cost twe 
hundred and twenty-five dollars I 

9. Suppose a man's income is 2453 dollars a year, and 
hi,s expenses are 1917 dollars, how much can he save in a 
year? 

10. Smit11 bnught of Brown 8~5 acres of la.nd for 21 '00 
dollars. F'or GO::> acres of the tract he paid 1 L37U dollars ; 
how many acres were in the remainder of the tract I And 
fur what sum was it purchasetl I 

Addition and Subtraction. 
Exercise xiv. 

Find the result of 
1. 'itiS +-i7t.i--3G 1+284-781 
2. 3uJ+78-!+4G8-2G6-l:IG8-248. 
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8. 1704- 83!J+'i8G+7'24 - 308- 256. 
4. 136- 70'.1- :>.s-1+~1G.-+2G:-.+sn. 
5. 26\l - ] 816+8ti8 - 274+2976+'iG9. 
G. 709+785+868 - 784- 369 - 2-W. 
7. 186\.1- 2846+3ti2 - 48:J+8lJU7 +249. 
8. ~845+3fi24 - 786!15+784+!Hl7t:K. 
0. 73fi9 - 245 - l :!456 +8576\J - :!572, 

10. aoo,1+:::ooG- r,ooti - 3601+7::00. 

Exercise xv. 
Practical Problems. 

1. A man owing 13:i!) dollars, paid at one time 264 dol­
b.rs and at another 748 dollars ; how much dues he still 
owe! 

2. A man bought a farm for 6780 dollars ; he spent 187 5 
dollars fur improvements and 977 dollars for stuck. He 
then sold the whole for 11000 dollars ; did he gain or lose, 
and l1.0w mnch I 

o. The sum of fonr numbers is 936287 ; the first is 
23789, the second is I 18U!:? less than the first, the third is 
85416 more than the second ; what is the fu1rth / 

4. \\'hat number increr Jed by the difference between 
1458 and 23ti2 will make ,;he smn of 8041, 7o\J and 7• 08 I 

5. A collector received l:J..;O dollars from four men; from 
the first he gut 3;,2 dollars ; from the second 67 dollars 
more, and fr'lm the third !H dollars less than this; how 
much did ha receive from the fourth I 

6. At an election, in which there were two candidates, 
the whu}e number of votes was 06>1-l; the defeated camli­
date received 1363 votes; what was the majority I 

7. A boy shot an arrow up the mad 17J feet and ·an­
other down the roa.d 2:H feet ; his little brother br0ught 
them tu !.im ; how far did he walk tu get them I 

I-!. John and .Jam 1s play marbles, John has ~1 at the 
beginning :i.nd James 86. The tirst game John wins 4. 
the next he wius li, the next he loses :,, the next he loses 
3, the next he wins :l ; how many marbles has each now I 

9. Find the final rem.Linder in subtracting 5-1J6::i as 
many times as possible from 47li:l11\J. 

11). From the difference between ?>76 and 78.i2, take 
the difference hetweell HlJOl and lj-15:-l. 

11. The sum of tw" numbers is 871.i-l; the difference of 
the same two uumuers is 1G:,8 ; what are the numbe1·a I 
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Section IV.-Multiplic::1,tio:::1. 
1. There are 5 oranges in each of three dishes; how 

many are there altogether 1 . ~ anJ 5 and 5 are how 
many 1 Three 5's or three--ti1ues 5 arP how many 1 

2. If the;·e are 3 berries in one cluster, how many 
berriPs are there in 5 clusters 1 3 + 3 + 3 + 3 + 3 
is how many 1 · 

3. Thert! are 3 feet in one yard, 110w many feet are 
there in 2 yarlls 1 In 4 yards 1 In 6 yar<ls 1 

4. There are 6 working <lays in 1 week, how many 
working days are there in j weeks 1 lu 5 weeks I 
6 + 6 + 6 + 6 + 6 is how many 1 

5. ,vhat will 3 ha.ts cost at 2 dollars each 1 
Since 1 hat costs 2 dollars, 3 hats will c,,st 2 + 2 + 2 

dullars or o times 2 dollars, or 6 <lullars. llcuce 3 hats 
will cost 6 dollars. 

6. If John walks 3 miles an hour, how far will he 
go in 4 hours 1 

7. If a First Book costs s•eents, wh:i.t will 5 First 
Books cost 1 

8. What will 4 buns CQSt at 2 cents P.ach 1 
9. If I ittle James takes 2 steps in a yard, how many 

steps will he take in going 5 yards 1 
10. John bought 4 tops at 3 cents a piece, how 

much money di<l he spen<l 1 
35. When any number is to be added to itsplf a 

giveu. numLcr of times the work may Le shortened by 
a p)"ocess called Multiplication. 

36. ThP, number resulting from the 1\I ultiplication 
is callell the Product. 

37. The number to be added or repeated is callec:l 
the Multiplic:tnd. 

33. The number denoting how mn.ny times t.he 
l\lultiplicand is to be rPpeatell is called tlwMultiplier. 

39. The. Sir11i of l\Iultiplication is fornrnd by two 
short lines crossing each other slantingly ; thus, x • 

It shows that the second of the two numbers between 
which it is placed is tu be multiplied by the fil-st 1 thuis ,J 
times 8 ilS written 4 X 8. 
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40. Principles.-
I. The ~Multiplicand may be either an abstract Ot­

a concrete number. The miiltiplier must 
always be regarJeJ as an abstract number. 

2. The Prodiict is al ways of the same kin<l as 
the l\Iultiplicandi .. Thus 3 x- 3 cents are 9 
cents; 2 x 5 boys are 10 boys. 

Twice 

1 is 2 
2 .. 4 
B •• 6 
4 .. 8 
5 .. 10 
6 .. 12 
7 .. 14 
8 .. 16 
9 .. 18 

10 .. 20 
11 .. 22 
12 .. 24 

MULTIPLICATION TABLE. 

Three I Four I Five Six ScYen 
times times I tuucs times times 
1 1s 3 1 is 4 1 i3 ti 1 is 6 1 is 7 
2 .. 6 2 . . 81 2 .. l') 2 .. 13 2 .. 14 
3 . . 9 3 .. 12 3 .. i::, 3 .. 1.. 3 .. 21 
4 .. 12 4 .. 16 L.2J 4 .. 21 4 .. 23 
5 .. 15 5 .. \/0 6 .. ~J ti .. 3J 5 .. 35 
6 . . 18 6 . . 24 6 .. ::; ) 6 .. 3G 6 .. 42 
7 .. 21 7 .. 28 7 .. 33 7 .. 4J 7 .. 49 
8 .. 24 8 .. '32 8 .. 4J 8 .. ~ 8 .. (,(; 
9 .. 27 9 .. PG 9 .. 4--> 9 .. 5 t: fl .. C3 

10 .. SO 10 .. 40 10 .. to 10 .. 60: l ')- .. 70 
11 . ; 33 11 .. 4.4 11 .. (,3 1~ .. ~~ \ 1.~ .. ~ 
12 .. 361 B .. 48 ! 12 .. GO L .. j ~ , L . ·<r 

Eight I 
times 
1 is 8 
2 .. 16 
3 .. 24 
4 .. 32 
5 .• 40 
6 .. 48 
7 .. 56 
8 .. 61 
9 .. 72 

Nine Ten Eleven Tvelve 
times times timtis tinws 

1 is 9 1 is JO 1 11 1 is 1~ 
. 2 . . 18 2 . . 20 2 . . 22 2 . • 24 
3 . . 27 o ••. Sll o . • 33 3 . • 3.6 
4 . . 86 4 . . 40 4 . . 44 4 . . 48 
5 . • 45 I 5 . • 5,J! 5 . • 5.i 5 . . Go 
6 . • ;,4, 6 . • 60 ! 6 • • 66 G • • 72 
7 . . 63 7 . . 70 II 7 . • 77 7 . . 84 
8 . • 72 8 • • 80 8 • • 88 

118 . . 96 
9 . • 81 9 . . 90 : 9 . . 91, 9 • . 103 

10 .. 80 
11 .. Si 
12 .. 93 

10 .. 90 10 .. 100; 10 •• 110 10 •. 120 
11 . . S9 11 .. 110 ! 11 •. 121 11 .. 132 
12 .• 108 12 .. l:W ! 12 .• 13~ 12 .• 144 

Oral Exercise. 
1 l\fultiply by 2 from 1 to 12; by 3 from 1 to 6. 
;,l. M11iLiply by 4 from 3 to 9 ; by 5 from 12 to 4. 
3. :Multiply by 6 from ii to 10; by 7 from 12 to 5. 
4, Multiply by 8 from 12 to 2; by 9 from 1 to 11. 
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5. What will 5 hats cost at 7 dollars each 1 
If 1 hat costs 7 dolla.rs, 5 hats will cost 5 times 7 
dollars, or 35 dollars. 

6. What will 4 pair of boots cost at 6 dollars a pair 1 
7. A sheep costs 7 dullars; how much will 6 s!ieJ.) cost 

at the same rate ? 
8. Huw much will 12 tons of coal cost at 6 do:131'8 a 

ton 1 
9. A m:in can earn 4 dollars a nay ; ho much c:i.a he 

earn in 9 days 1 
10. At the rate of 8 m:i.rbles for 11 cent, how many c:i.n 

be boui:ht for 12 cents 1 
11. What will 7 lead pencils cost at 7 cents each 1 
12. If a man cuts 3 cords of wood in a day, huw m:i.ny 

cords can he cut in twelve days 1 
13. If 8 men can do a piece of work in 7 days, holf 

many days will it take one man to do it l 
14. Huw many <l.ullars will buy U tons of hay at 12 dol• 

lars a ton 1 
15. In aµ orchard there are B rows of trees, and 11 

trees in each ruw ; how many tret:is are there in the 
orchard 1 

16. If a quantity of provisions will last 8 men 7 days, 
h.- many cfays will the same provisions last one man l 

17. If 12 bushels of apples are picked from each of 8 
trees, how many bushels are picked from all 1 

41. Multiplica· ion maybe divided into two cases: 
1. When the Jfnltiplier does not exceed twelve. 
S. JV/Len, tlie flft~ltip ier exceeds twelve. 

Case I. 
42. W1...i3n ths Multiplier does not exceed 

twelve. 
Ex. 1.-How m'.l.ny are 4 time~ 87 boys1 

\st Op3ra.tion. 2.;J.i Oparat;o::1. 
87 boys. 87 boys. 
87 ,, 4 
87 " 
87 " 348 boys. 

Sum 348 buys. 
In the first operation WC find the result by A.d<lition. 
In the aaconl opa,:..1,~iua, w:1icll i.a 1uuah ahurte; 
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..,rite down 87 once, and we put 4, the numoer of times it 
is to be taken, under the units' figure of the Multiplicand. 
We then begin at the right hand side to multiply by 4 ; 

4 times 7 units are 28 units, or 2 tens and 8 units. We 
write the 8 units under the units and add the 2 tens to the 
product of the tens. We next take 4 times 8 tens. 4 

times 8 te'hs are 32 tens and 2 tens make 34 tens, or 3 
hundreds and 4 tens. Then we write down 4 in the tens' 
place and 3 in the hundreds' place. 

Multiply 
Hy 

(5) 

(1) 
7432 

2 

(6) 

Exercise xvi. 
(2) 

8432 
2 

(7) 

(3) 
72312 

3 

(8) (9) 

(4) 
92123 

4 

89 boys. 
5 

47 cents. 
6 

137 cows. 
7 

186 apples. 234 gitla 
8 9 

Multiply 
10. 315 by 6. 25. 6742 by 8. 
11. 480 by 7. 26. 6040 by 9. 
12. 614 by 5. 27. 61783 by 7. 
13. 7842 by 3. 28. 60784 by 6. 
14. 6843 by 7 29. 85643 by 5. 
15. 8742 by 5. 80. 170504 by 6. 
16. 97(h by 8. 31. 633471 by 5. 
17. 8973 by 6. 32. 863478 ~y 7. 
18. 14068 by 5. 33. 785473 by 8. 
19. 18007 by 4. 34. 246353 by 9. 
20 82709 by 8. 35. 786549 by 10. 
21. 21876 by 7. 36. 832057 by 11. 
22. 70095 by 9 37. 987356 by 11. 
2~. 58799 by 6. 38. 757638 hy 12. 
'li. 71873 by 9. 39. 895324 by 12. 

Exercise xvii. 
Practical Problems. 

1. \Yl,at will !070 lemom cost at 4 cents each/ 
2. \\'h:Lt will 370,"b ,,raJ;•(L','l cost at 5 cents each 1 
'.l. A umn pa1d 3ti7 ,!, ,liars for a house; how much 

, , ,111d h9 give for 7 su..:!1 houses l 
-L What will 3043 pair of bonts cost at 5 dollars a 

pa..i~· J 
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5. There are 56 sheep in one flock ; how many sheep 
are there in 6 such flocks 1 What is the value of each 
flock at 7 dollars a head 1 

6. A man boucrht 384 pounds of sugar ; he sold 290· 
pounds ; how mu~h had he left l How much did l~e re­
ceive for what he sol<l, at 9 cents a pound l What 1s the 
remainder worth at 8 cents a pound 1 At 7 cents a 
pound 1 

7. A merchant sold 378 kegs of nails at 9 dollars a keg; 
82 hundred weight of iron at 7 dollars a hundred weight ; 
what did each of the articles come to 1 What did both 
come to? He paid away 1389 dollars; how much money 
has he left; 

8. I have a book with 220 pages; there are G pa1·agraphs 
on each page ; there are 9 lines in each paragraph ; there 
are 8 words in each line ; there are, on an average, 5 let, 
ters in each word ; how many para.graphs are there in the 
book I How many lines l How many words l Ho-w 
many letters I 

9. A grocer sold 37 pounds of rice at 8 cents a pound ; 
46 pounds ~t '3ugar at 9 cents a pound ; what did the rive 
come to I What did the sugar come to 1 What did both 
come to I How much did one (lost .more than the other I 

10. A man bought 137 pints of chestnuts at 8 cents a 
pint ; 246 pints of peanuts at n cents a pint; what did 
each cost 'l What did both cost 1 How much did om, 
coat more than the othei· I 

43. Tom ultiply'bythe factors of a number 
44. The Factors of a nu111l1er are those numben1 

which multiplied togetlu.>r will produce it. Thus, :t 
and 5 are the factors of 15. 

Ex. 2.-Multiply 7 ~:! by 36. 
86=6X6, or nx,1, or 12X3. 

742 74j 742 742 
86 6 9 12 

4452 
2226 

4452 
6 

6678 
4 

8904 
·•3 

26712 26712 26712 26712 
It ~s ~hus ~eeu that the ~Vultiplicand midtipfi,,d Inf th, 

M1ilt1plier, gircs the scime prod1wt as irhea rnttltiuiicti ;:. 
anv set of facto ts into iehich the l\Itrltiplier l'.a1' be ,,,'i,;, I(' /('r, 
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Exercise xviii. 
Multiply 

1. 478 by 25. 7. 2345 by 81. 
2. 97G by 42. 8. 3764 by 64. 
8. 1879 by 63. 9. 2978 by 45. 
4. 1362 by 49. 10. 3475 by 18. 
5. 8936 by 54. 11. 7649 by 24. 
6. 4729 by 72. 12. 9365 by 144. 

13. In one mile there are 1760 yards, how many yard, 
are there in u6 miles 1 

14. If sound travels 1142 feet in one second, how far will 
it move in one minute or 60 second& 

15. What will 72 bushels of wheat cost at 118 cents for 
one bushel? 

lG. lf 27 men can do a piece of work in 17 days, how 
long will it take one man to do the same work I 

17. What is the cost of ~4 horses at the rate of 125 
dollars each 1 

18. If a yoke of oxen costs 135 dollars, what will 63 
yoke cost 1 

19. If a man spends 945 dollars in a year, how much 
will he spend at the same rate in :.n years? 

20. There are 1440 minutes in a day; how many min­
utes are there in 28 days 1 

Case II. 
45. When the Multiplier exceeds Twelve. 
Ex. 3. Multiply 4 79 by 57. 

479 
57 

1st partial product 3353 = 7 times the :\Iultiplicand 
.nd " " 2395 = 50 " " 

Entire :27303 = 57 " 
Since 57 is composed of 7 units and 5 t.ens or 50, b 

times the number must be equal t .. 7 times tho number, 
plus 50 times the number. 7 _times 479 is 3353, the.first 
71artial product We g~t 5~ tune~ 479 by first find1~1g 5 
times 479 and then multiplymg tins rcimlt by 10. 5 times 
479 is 2395 and 10 timef! '.l395 is 23960, the second partittl 
nroduct. We write this md.er the first product so that 
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units may come under units, tens under tens, &c., ancl 
then we add the two partial produc~s together. . 

In actual practice we always om1t the O and write the 
eecond partial product as above. 

46. PR00F.-Multiply the Multiplier bythe 
Multiplicand. If the product is the same as 
before, the work is likely to be correct. 

Multiply 

1. 744 by 635. 
2. 895 by 336. 
3. 972.by 243. 
4. 825 by 682. 
6. 973 by 7 45. 
6. 8462 by 781. 
7. 9643 by 683. 
8. 8532 by 763. 
9. 8984 by 133. 

10. 4659 by 886. 
11. 28352 by 345 
12 41678 by 287. 
13 34073 by 435. 
14. 40735 by 628 
15 29304 by 789 
16. 90705 by 897 
17 43445 by 678, 
18. 374!.!6 by 835 
19 88!:.&8 by 789. 
2C 23067 by 597. 

Exercise xix 

21. 6484 by 6372. 
22. 7856 by 3375. 
23. 67 48 by 6334. 
24. 4878 by 3437. 
25. 8547 by 7733. 
26. 85474 by 2541 
27. 46887 by 3489 
28. 56184 by 5474 
29. 56664 by 4871 
30. 25473 by 4487. 
31. 73519 by 4735. 
32. 81897 by 3456. 
33. 21346 by 31452. 
34. 47309 by 45233. 
35. 25737 by 63252. 
36. 43629 by 28516. 
37 10786 hy 31672. 
38 473!:16 by 73462. 
39. 7134-18 by 54173. 
40. 28354 by 31867. 

47. To multiplywhen theMultiplicand, the 
Multiplier, or both, contain ciphers. 

Ex. 4. Multiply 2479 by 4006. 
2179 
4006 

14874 
9916 
9930874 

4006 times 2479 equals 4000 times 
2479 plus 6 times 2479. 6 times 2479 
is 14874 ; 4000 times 2479 is 900.6000. 
Tl1P.se partial products are written one 
under the other as before. the 0'1> 
being omitted. 
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Multiply 
Exercise xx. 

1. 415 by 307. 6. 1684 by 4008. 
2.- 7004 by 902. 7. 2002 by 4103. 
3. 1364 by 5004. 8. 3678 by 7068. 
4. 2769 by 708. 9. 9999 by 8003. 
5. 9006 by 7036. 10. 3674 by 200901. 

Ex. 5. Multiply 614000 by 700. 

Gl4000 
700 

429800000 

This result is the same as that ob­
tained, by multiplying 614 by 7, and 
then annexing to the ri.,ht five 
naughts, which is the sun~ of the 
number of naughts to the ri.,ht of 
both the multiplicand, 614, aid the 
multiplier, 7. 

Exercise xxi. 
Find the value 

1. Of 743 x 600. 7. Of 18000 x 623. 
2. Of 847 x 700. 8. Of 6400 x 640. 
3. Of 9642 x 6300. 9. Of 650 x 650. 
4. Of 1875 x 6340. 10. Of 83600 x 7500 
5. Of 27 x 9000. 11. Of 9230 x 7000. 
6. Of 6000 x 43. 12. Of 8000 x 61000 

Exercise xxii. 
Practical Problems. 

J. In 1 ream of paper there are -~:-,0 sheets ; how many 
sheets are there in 947 reams I 

2. If a cotton mill manufactures 637 yards of cloth in 
one day, how many yards will it make in 307 days 

3. At 125 dollars ead1 what will 49 horses cost 1 
4. A mtcJrchant bought 29 pieces of cloth; in each piece 

there were 57 yards ; how many yards Wt1·,, there in the 
whole·/ 

5. If 19008 pounds of hay~e required fur the horses 
of a cavalry regiment fur ontcJ day, how many pounds will 
be needed fur 206 days I 

6. What would be the cost of constructing H1 :!J miles of 
plank road, at 3975 dollars a milo I 

7. How many apples will an orchard. containing 208 
trees produce, if the average yield is 12o9 apples fur each 
tree 1 
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8, In ~J editions of 'l50 hooks each, how many pages are 
there, 1f each book contains 4,)'i pages 1 

9. How many ya1·ds of sheeting are there in 57 bales, 
each bale containing 25 pieces and each piece 43 yards 1 

10. Iu a cot-ton mill there arn 29 loums ; each loom can 
weave 42 yards daily. At this rate_ how many yards can 
be w,i,·tm in lf,!J days 'l 

11. A lot cost 420 dollars ; how much will 105 lots cost 
at the same rate 1 

12. A drover has 406 cows worth 30 dollars each; hol\ 
much are they all worth 1 

13. How much will it cost to build 307 miles of railroad 
at 4060 dollars a mile 7 

14. A contractor built 604 miles of railroad at 6Ci00 dol­
lars a mile ; how much did he get for it 1 

15. If it requires 720 barrels of provisions to supply an 
army for one day1 how many barrels will be required for 
3li5 days? 

16. If one acre of land costs 9620 dollars, how mu9h 
will 736 acres cost I 

17. If it costs !)8650 dollars to build one mile of railroad, 
how much will it cost to build 2809 miles 1 

18. There are 15 fields of corn; in each field there are 
97 rows, and 256 hills in each row ; how many hills are 
there in the 15 fiehls I 

1!). Ht,w many yards of cloth are there in 43 bales, 
each bale containing 72 pieces, and each piece 29 yards 1 

2ll. If a railway tnun goes 18 miles a11 hour, how far 
will it go in 17 Jays of 24 hours each 1 

Exercise xxiii. 

Practical Pro bl ems involving the Previous 
Rules. 

1. H bought lit house for 2960 dollars, and g::we for it 
98 cows at i4 dollars each, and the rest in money ; how 
much money did he pay 1 

2. Oue tn'n,y contains 4575 meu, and another 36 timee 
as many, facki1!g 1936 men; how ma11y men are there in 
the second army 1 

3. l\lr. Pet01·s has 2461 gallons of coat oil, Mr. l\fart.in 
has 1146 gallons, and l\fr. Benson has 14'1 times as mucl1 
as both; how much has l\rr. Bewi•m I 

4. A farmer soltl 129 cows at 37 ,lollars each. aw1 re-
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ceived in payment 2000 dollars; how much yet remaim 
duel 

5. B sold 76 hens at 73 cents each, 9(} turkeys at 324 
ceints each, anrl received in payment 24000 cents; how 
much remains due I 

G. A's barn C<Jst 2485 dolhirs, his house cost 3 times as 
m11ch, ancl his farm cost as much as buth ; what was tho 
cost of the h,mse ! what was the cust uf tho farm/ 

7. A drm·er bought 36 horses at l -15 dollars a head, and 
96 cows at 28 dollars a head ; which cost the most, and 
how much 1 

8. A's houk contains 248 pages, wilh 2850 fotters on a 
page, and ll's contains 325 pages, with :3-lt_i:'i letters on a 
page ; how many letters in A's bn,>k 1 how many in B's I 

!) A man has 73 Lags of apples, each bag containing 
2 bushels; how much will he rccei\'e fur them, at l'..!5 
cents a bushel I 

10. A farmer sold 25 firkins of butter, each firkin con• 
tai11ing 1:W pounds, and rcceiYed f11r each p<Jund 37 cents; 
how much did ho recei,·e for it all I 

11. Find the product of the sum and <litference of 784 
and 397. 

12. If 472 men cut 800 cor<ls ,,f wood in two days, how 
lung would it take uno man to (lo it I 

13. A farmer solu 110 cows at 2!) d,11lars each, a.nJ re­
ceived in payment 2:100 dollars ; huw much yet remains 
duel 

1-t. A s barn cost 173 dollat·s ; his hnusc c .. st Hi times 
as 111uch, and his farm cn:<t as much as both ; what was 
tlw cost of the house I what was tho cost of tlie farm I 

15 A man bonght uO acres tJf land at -1;1 d11llars :m 
acre and 78 acres at G:! dollars an acre, and s"ltl the 
wh,,ie at 53 d,,lJars an acre. DiJ he gain or lose, and 
how mnch I 

Hi . .-\. merchant bought 1600 barrels of flour at 7 d11lhm1 
a barrel ; lie sold 900 barrels at 1:1 dollars a barrel ; m1<l 
the remainder at 5 dulla1·s a band. Did he gain or luso, 
and how much 1 

17. If a house is worth 3230 dr,llars, and the farm on 
whieh it stanJs J tirncs as much and 4:'JU dollars more, 
and tho stock on the farm twice as much a~ the house 
?acl,i11•' 231i3 dollars; what iG the ,•alue of the whole I 

18. ~\ lws 4278 dollars more than B, ancl 122'.l dollars 
loss llian C, who ha!! 7:·lti-1 dollars ; anJ D has -'-s much as 
A and B L:!l'l her. 11.,,.,, much has D l 

r, 
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19. A man invests in trade 450 dollars at one time, at 
another 840 dollars, at another 1125 dollars, and at an­
other 1640 dollars ; how much must be added to these 
sums that the amount invested by him shall be jncreased 
three fold l 

20. A man sold his house for 4500 dollars, and 250 
acres of land at 75 dollars an acre ; he got in payment 
6000 dollars in cash, 239 cattle at 25 dollars each, and 
317 sheep at 5 dollars each; how much is still due him 1 

Section IV.-Division. 
1. John has 9 apples which he wishes to divide 

equally among his 3 brothers ; how many apples can 
he give to each 1 

Here we are required to divide 9 9 apples. 
apples into 3 equal parts. If John 3 
gives each brother one apple, it will -
require 3 apples, and 6 apples· would 6 Lst remainder. 
be left. If,now,hegiveseachofthem 3 
another apple, it_ will req 11ire 3 more -
apples, and 3 apples would be left, If 3 2nd remamder, 
he gives them one apiece a third time 3 
there would be none left. Hence, it -· 
is plain that he can give each of his O 3rd remainder. 
brothers 3 apples. . 

In this example we see that 9 contains 3 three times, 
for if we subtract 3 from 9 three times there is no re­

. mainder. A number, therefore, may be divided into 
equal parts by subtraction. 

Hence, we see that Division is simply a short 
method of performing several successive subtrac­
tions of the same number. 

We might have obtained the result in a shorter way, as 
follows : Since 3 times 3 is 9, we see that 3 is contained in 
9 three times. 

Hence, to find how many times one ,rnmber is contained 
in a second, 1rc have merely to find 1dwt number mnltiplied 
by the first v:ill prod1Ice the second. 

2. How many times 2 horses n.re 6 horses 7 
3. I £ow many times 3 cents are 12 cents 1 
,1, How many times is 5 COlliained in lo 1 

8inco 3 timos 5 is lu, 5 is contained 3 timea in 15 
,5. Ho,w many times· is 6 contained i11 30 7 
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6. How many times 6 boys are 30 boys 1 
7. Three dogs have 12 feet; how many feet has 1 

dog1 
8. How many times 4 feet are 12 feet 1 
9. A bush har, 8 roses ; how many times 2 roses 

has it 1 How many times 4 roses 1 
10. How many times 9 boys are 27 boys 1 
11. A house has 12 doors ; how many times S 

doors has it 1 
12. How many times 7 horses aro 21 _horses 1 
13. How many times is 7 contained in 28 W 
14. How many times is 4 cont&,ined in 20 1 
15. How many times is 5 contained in 301 
48. \Vhen it is required to find how many times 

one number contains another the pro0ess is called 
Division. 

49. The number to be divided is called the Divi­
dend. 

50. The number hy which we divide is called the 
Divisor. 

51. The number of times the Divisor is contained 
in the Dividend is called the Quotient. 

52. When the Divisor does not go an exact num 
ber of times into the Dividend, the excess is called the 
Remainder. 

53. The remainder, being part of the Dividend, 
will always be of the same kind or denomination as 
the Dividend. 

54. The Sign of Division is a short horizontal 
line, with a dot above it and another below it; 
thus, +. It shows that the number bP:J-ore it is to be 
divided by the number after it. 'fhus 8 + 2 = -! is 
read, 8 <l i viJed hy 2 is equal to 4. 

55 Division frequently indicated by & line, 
with the divided it and the divisor below it j 
thus sign<ifi qs to be divided by 3. 

56 Division be divided into two cases : 
1. Wheit, ,the divisor does not exceed tivelve. 
2. When the dimsor exceeds twelve. 
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DIVISION TABLE. 

1 in -+-----2-in-- - -3i~-i----4 in--i 
1 1 time 2 1 time 3 1 time ! 4 1 time j 
2 2 times 4 2 times 6 2 times i 8 2 times 
3 3 6 3 " 9 3 "· 1 3 3 ., ! 
4 4 U 8 4 ,c 12 4 (I I6 4 I 

5 5. " 10 5 " 15 5 " :.'.0 5 " 
6 6 " 12 6 " 18 6 ,, ~4 6 " 
7 7 " 14 7 ,, 21 7 " 28 7 
8 8 " 16 8 " 24 8 " 32 8 
!I 9 18 9 " 27 9 " 36 9 " 

11010 2010" 3010" 4010" 
u 11 .. 22 11 " I 33 11 " 44 11 .. 

. 12 12 " 24 12 " 36 12 48 12 " 

5 in 6 in ! 7 in 1 8 in , 
5 1_ time 6 1 time I 7 1 time I 8 1 tin,e i 

10 2 times 12 2 times 14 2 times I 16 2 times I 
15 3 " 18. 3 " 21 3 " l 24 3 " j 
20 4 " 24 4 " 1 28 4 " I 32 4 " 
25 5 " 30 :j " 35 5 " 40 5 " 
30 6 " 3G (i " 42 6 " I 48 6 " 
35 7 " 4:>. 7 " 49 7 " 56 7 " 

, 40 8 " 48 8 " 56 8 I' 64 8 " 
i 45 9 " 54 9 " li3 9 " 72 9 " 

1
50 10 60 10 " 'i0 10 ·' 80 JO " 
55 11 (j(j 11 ; ' i 77 11 " 88 11 " 

I 60 12 72 12 '' 0 1 12 96 12 1--9-~ - 10 in ----11~----1-2_1_·n-
9 1 time 10 1 time 11 1 time 12 1 time 

18 2 times 20 2 times ' 2::1 2 times 24 2 times 
27 3 " 30 3 33 3 '· 36 3 " 
364" 404" 444 484" 
45 5 " 50 5 " 53 5 " 60 u " 
54 6 " 60 (j " 66 6 " 72 6 " 
G3 7 " 70 7 " 77 7 " 84 7 " 

I
I 72 8 " 80 8 ,; I 88 8 " !).6 8 (< 

81 :i " 90 9 " 1 !)!) 9 " 1G8 {l 
90 H 100 10 " :ii.3 10 " 120 10 1

' 

· 99 11 :110 11 " ·Bl l1 [132. 11 '' 
[108 12 ,. 1120 12 ___ !~ _12 " ~__!~~-.J 
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Oral Exercises. 
1. 36 is how many times 4 I How many times 121 
2. How many times 7 is 28 l Is 42.1 Is 841 Is 351 
3. How many times 9 in 271 In 45 ? In 63 1 In 99 1 
4. A farmer rticeived 8 dollars for 2 sheep ; what was 

the price of each 1 
Since he received 8 dollars for 2 sheep, for 1 sheep 

he must get as many dollars as the number of 
times 2 is contained in 8. 2 is contained 4 
times in 8, because 4 times 2 is 8; hence 4 dol­
lars was the price of each sheep. 

5. If a man walks 24 miles in l3 hours, how far will he 
walk in 1 hour 'I 

6. If 1 man can do a piece of v;,om in 32 days, how 
long will it take 8 men to do it 1 · 

7. If 7 yards of silk can be got for 21 dollars> how 
much will 1 yard cost 1 

8. If 27 yards of cloth can be bought for 3 do1Iars, how 
many yards can be bought for 1 d"ollar. 

9. If 3 hats cost 9 dollars, how much will 1-hat cost 1 
How much will 7 cost I How much will l·J cost I 

10. How many times 5 oranges are 50 oranges 1 Is the 
result a concrete,mmber, or a~ abstract number I 

11. If you can buy a lead pencil for 3 cents, how many 
can you buy for ::!4 cents I 

12. How many barrels of apples, at 2 Jolfars a barrel, 
can be bought for 24 dollars ? 

13. If a man walks 3 miles an hour, how many hours 
vill it take him to walk 18 miles I 

14. A farmer divides 84 bushels of apples cqnally among 
(2 men ; how many bushels dues each receive 1 

15. 72 cents are paid for U eggs ; how much will 1 cost 
,t the same rate 1 

16. HO\v long will it take U men to perform a piece of 
work that 1 man can do in 60 days I 

17. A man planted an orchard of 120 trees and put 10 
in each row ; how mr.ny rows are there in the orchard 1 

18. How many men at 9 dollars a mont.h can be hired 1 
month for 81 dollars 1 

19. If 6 barrels of flour oost 54 dollars, how much will 
1 barrel cost 1 
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Oase L 

57. When the divisor does not exceed 
·rwelve. 

Ex. I. How many times is 7 coz;.tained in 932 l 
Divisor. Dividend. Quotient. 

7) 952 (136 
7 
25 
21 
42 
42 

We write the Divisor at 
the left, and the Quotient 
at the right of the Divi­
dend, and begin at the 
left to divide. 7 is con­
tained in 9 hµnclreds 1 

hundred times and a remainder. We write the 1 hundred 
in the Quotient, and multiply the Divisor 7 by the 1 hun­
dred. This gives us 7 hundreds, which we write under 
the hundreds of the Dividend. We then subtract the 7 
hundreds from the 9 hundreds and the remaill(ler is 2 
hundreds, or 20 tens. We add the 5 tens of the Dividend 
to these 20 tens and set down the 25 tens. 7 is contained 
in 25 tens 3 tens times, and a remainder. We write the 
3 tens in the Qµotient and multiply the Divisor by the 3. 
This gives 21 tens, which we write under the partictl Divi­
dend, 25 tens. \Ye subtract, and the remainder is 4 tens 
or 40 units. We add the 2 units of the Dividend to these 
40 unit.s and set down the 42 units. 7 is contained in 42 
units 6 units times. We write the 6 units in the Quntient 
and multiply the Divisor by the 6. This gives us 42 units, 
which we subtract as before, and there is no remainder. 

The working of the prececling example may be 
shorteRed as follows : --

Divisor 7)~52 Dividend. We write the Divisor to the 
i36 Quotient. left of the Dividend and 

proceed as follows :-
7 is contained in 9, 1 time and 2 over. We place the 2 

before the 5 and thus make 25. 7 is contained in 25, 3 
times and 4 over. We place this 4 before 2 and thus make 
42. 7 is contained in 42, 6 times. 

When the Dii>is01· does not uceed 12 the multi~lication 
and subtraction are performed mentally, the quotient only 
being written down, the work being thus greatly short­
rned. This is called Short Division. 

When all the different steps of the solution are written, 
the proces.11 is called Long Division. 
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Exercise xxiv. 
m (2) (3J (4) (5) 

2)8f\( 2)58( 2)54( 2)92( 2)96( 
(6) (7) (8) (9) (10) 

8)576i 3)465( 3)723{ 3)87o( 3)975( 
(11) (12) (13) (14) (15) 

4)852( 4)764( 4)932( 4)576( 4)748( 
(16) (17) (18) (19) (20) 

5)735( 5)850( 5J975( 5)745( 5)885( 
(21) (22) (23) (24) (25) 

6)732( 6)846( 6)924( 6)972( 6)834( 
(26) (27) (28) (29) (3~ 7)784( 7)798( 7)833( 7)966( 7)9 ( 
(31) (32) (33) (34) (85) 

8)896( 8)936( 8)944( 8j976( 8)992( 
(36) (37) (38) (39) (40) 

9)468( 9)576( 9)864( 9)738( 9)666( 

Exercise :xxv. 
(1) (2) (3) (4) (5) 

2)456 2)736 2J548 2)374 2)538 

(6) (7) (8) (9) (10) 
8)735 8)816 3)522 3)414 3)738 

(11) (12) (13) (14) (15) 
3)669 3)513 3)546 3)765 8)825 

(16) (17) (18) (HI) (20) 
4)512 4)624 4)782 4)576 4)824 

(21) (22) (23) (24) (25) 
4J786 4)816 4)972 4)608 4)436 

(26) (27) (28) (29) (aO) 
5)615 5(735 5)645 5)785 5)840 

The J'upil is e~ected to work Exercise xxiv., first by Long D1Vl· 
eion, an next by ort Division. 
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(31) 
5)815 

(36) 
6)834 

(41) 
6)1476 

(46) 
7)2569 

(51) 
8)7256 

(56) 
9)8892 

.ELEMEN'rARY ARITHMETIC. 

(82) (83) (34) 
5)935 5)780 5)765 

(37) (38) (39) 
6)648 6)654 6)774 

(42) (43) (44) 
6)3336 6)2514 6)3654 

(47) (48) (49) 
7)4732 7)8456 7)9359 

(52) (53) (54) 
8)3656 8)7576 8)29352 

(57) (58) (59) 
9)3978 9)2565 9)63288 

Exercise xxvL 
Practical Problems. 

(85) 
5)880 

(40) 
6)864 

(45) 
6)7338 

(50) 
7)9870 

(65) 
8)111032 

(GO) 
9)67356 

1. At 6 cents each, how many oranges can be bought for 
354 cents 1 

2. At 2 dollars a day, how many days' work can I hire 
for 346 dollars ? 

3. How many pounds of rice at 4 cents a pound can l 
buy for 3672 cents 1 

4. In 3 feet there is 1 yard ; now many yards are there 
in 693 feet 1 

5. If 8 men can dig 7G8 rods of ditch in 3 weeks, how 
many rods can 1 man dig in the ~ame time ? 

6. If 7 yards of cloth cost 637 cents. what will 1 yard 
cost 1 

7. If 9 men can dig J:3i:i bushels of potatoes in 1 day, 
how many busht!ls can 1 man dig in 1 day 1 

8. When 7 is multiplied by a certain number the pro­
duct is 861, what is the number l 

9. lf 6 bins d equa'. size are exactly filled by 36312 
bushels of grain, how m 1ch does each bin hold 1 

10. If 7 men can cut 56 cords of wood in 4 days h, ,w 
much can 1 man cut in the same time 1 
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Ex. 2. Divide 70268 by 7 
Divisor 7) 70268 Dividend. 

10038 Quotient. 2 Remainder. 

41 

In this example we say 7 is contained in 7 ten thou­
sands, 1 ten thousand times and no remainder. We put 
down this 1 in the ten thousands' place. 7 is not con­
tained in O thousands. W c put a O in the thousands' 
place. 7 is not contained in 2 hundreds. We again 
write a O in the hundreds' place. 7 is contained in 26 
tens, 3 tens times and 5 over. \Ve write the 3 in the tens' 
place. 7 is contained 8 times in 58 units and 2 over. 
We write 8 in the units' place and indicate the division ot 
the 2, thus, 1 ; this is annexed to 10038, thus, 10038}. 

58. PROO F.-Multiply the Quotient by the 
Divisor, and to the Prqduct add the Remain­
der, if any, and if the ,result is the same as the 
Dividend the work is Lkely to be correct. 

Exercise ::ir.xvii. 
Divide 

1. 6532 by 3. 14. 56464237 by 9. 
2. 11236 by 9. 
3. 57636 by 6. 
4. 11485 by 7. 

15. 46626289 by 11. 
16. 2523360 by 6. 
17. 160590736 by 8. 

5. 98537 by 8. 18. 370370480 by 10. 
6. 345246 by 5. 19. 101650247 by 12. 
7. 1680245 by 4. 20. 51088982 by 7. 
8. 3432026 by 6. 21. 6732083'7 by 9. 
9. 6216563 by 8. 22. 30040526 by 11. 

10. 7295849 by 10. ! 23. 106131923 by 12. 
11. 16779120 by 12 
12. 37000305 by 5. 
13. 5767692 by 7. 

24. 740048200 by 8. 
25. 45603875 by 10 
26. 336384on by 9 

Exercise :xx.viii. 

Practical Problems. 
L \Vb.on flour is worth 8 dollars a barrel, how man:, 

oarrels could be bought for 3456 dollars I 
2. If 7 casks of sugar weigh 8792 pounds, what 1s th11 

a, nage weight of each cask l 
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3. A father dying left an estate of 37356 dollars to ~e 
divided equally among· his wife, his two sons and his 
three dau~ht<Jrs; wlmt was the share uf each I . 

4. Fire men bought a horse for IGO dollars; th~y lure 
him out at 4 dollars a day for 24 days, and sell lum for 
120 dollars ; how much will each one gain r 

5. A grocer bought 15 barrels of flour for 100 do_llars ; 
he sold it so as to gain 20 dollars; how much did he 
receive per barrel I 

6. How long will it take two boys, starting at the same 
place, and travelling in opposite -directions, ~o be . 2!l0ili 
rods apart, if one goes 5 and the other 7 rods ma nunute I 

7. If GG apples are divided equally among 5 boys, how 
'llany does each boy recei\·e I 

In performing this division we 5) ~ Dividend. 
see that each boy receives 13k Quotient. 
13 u:lwle apples, and that 
there is one apple left. This apple, being part of 
the Diddend, is also to be di\'itled among the 5 
boys, but when anything is di\'ided into flee equal 
parts one of the parts is called oue-fifth an<l is 
written g-. Each boy will, therefore, receive 13! 
apples. 

8. If 4 sacks of coffee weigh 528 pounds ; what is the 
weight of each 1 

9. If 626 dollars are divided equally among 5 men, what 
will be the share of each ? 

10. In one week there an 7 days ; how many weeks are 
there in ~65 days ? 

11. John, James and William have altogether 756 mar­
bles, which th~y wish to divide equally; what will be the 
llhare of each ? 

12. A man has 4 equal lots of land, containing in all 
2759 acres; how man_y acres a.rs there in each lot"? 

13. If 9 car-loads of freight weicrh 141'712 pounds what 
la the weight in each car-load 1 ° ' 

1~. If 8 _waggont. carry 4384 bricks, how many bricks 
can l;-, carr1e,l on o 11e waggon I 

Case II. 
l"!.r) Wl1e:.J th3 Divisor is greater than 

'J.'w;;.,i '-·c, 
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Ex. 3. Divide 4839 hy 17 
Diuisor. Diui,lend. Quotient. 

17) 48:39 I 284 
34 

143 
136 

* 1- 17 
2- 34 
3- 51 
4- 68 
5- 85 
6-102 
7-119 
8-136 

11 Hemaiuder. 9-153 
Since 17 1s not contained in 4 thousands any thousall(l 

times, we unite the 4 thousauds to the 8 hundreds, 111ak· 
ing 48 hunclretls ; li is cuntaiued in 48 hundreds 2 hun 
tired times. \Ye set down 2 as the first figure in the 
'luotient, then multiply 17 by 2, and subtract the produet 
34 from 48. The remainder is 14. To this remainder 
we annex the 3 tens of the cli,·iclend, making 143 tens; 17 
is contained in 143 tens 8 teus times. We set down 8 as 
the next figure of the qnotil'nt, then multiply I 7 by 8, and 
subtract the product, 136 from 1.JJ. The remainder is i; 
tu this remainder annex the next figure of the dividend 
and continue as before. 

Ex. 4. Divide 'i-1198 by 37. 
37) 741!)8 ( 2005 

198 
185 

13 
ln this example we find there is no remainder on sub­

tracting 74 from 74, and on bringing down 1, the third 
figure of the dividend, 37 is not cuutainedin.it; we there­
fore write O as the second figure of the quotient. Wheu 
we bring down 9, the 11ext figure of the dividend, 37 is 11ot 
contained in l!) ; we therefore write another Oas the third 
figure of the quotient. When we bring down 8, tl~ last 
figure of the divitleud, 37 is contained m 198, 5 times, and 
we go on as bt:fore. 

Note.-Fur every figure of the di,·idrnd bruught duwn 
one figure must be written in the quotient. 

• Let the pupil. before ccmmencing th operation of dividing, con­
struct a table by multiplying the di,isor by ea.ch number succe8-
sively up to 9 iu the manner indicated in the example. 'l'he 
i,roper guotieut will tl.ien be apparent 011 inspection. 
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The proot is the same as in Slw•·t Division. 
2005 Quotient. 

37 Divisor. 

l40:l5 
6015 

7 4185 Product. 
13 Remainde1. 

74H18 Dividend. 

Exercise xxix. 
Divide 

1. 76-1 by 31. 
2. llG7 by 41. 
3. 987 by 53. 
4. 4567 by ul. 
5. 2936 by 74. 
6. 38:n 1 by 65. 
7. 29781 by 56. 
8. 71847 by 76. 
9 .. G7654 by 122. 

10. 39208 by 801. 
11. 80157 by 346. 
12. 466281 by !J;;•~ 

13. 159750 by J:..:. 
l-1. 539902 by 239. 
15. 999990 by 198. 

16. 2802690 by 990. 
17. 8991207 by H-!9. 
J..8. 967ilti0 by 1560. 
19. 61921:,8 by 1653. 
~o. 3515772 by 1736. 
21. 9876-180 by 1976. 
22. 2-WJ7 460 by 2492. 
23. 8231505 by 1905. 
24. 13896225 by 2975. 
25. 16084440 by 5058. 
26. 23103465.by 6391. 
27. 18356508 by 16074. 
28. 572105376 by 78617. 
2\J. 344943192 by 134876 
30. 1806147420 by 85805. 

Exercise xxx. 
Practical Problems. 

1. There are 24 hours in a day ; how many ciays are 
tllere in 10:;2 hours I 

2. If a man walks 25 miles in a day, how long will it 
take L;m to walk 950 miles I 

3. Suu11d moves 370u0 feet in 34 seco11ds ; how far will 
it move in 1 second I 

4. A drovtJr bought 23 head of cattle for 736 dollars ; 
what was the price per head I 

6. Iu 1 year there aro 52 weeks ; how many years an, 
there in 6708 weeks I 

6. If 75 shares uf bank stuck sell for 9225 dollara, what 
is the nrice ner sha1·01 
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'T. A man bought a farm of 524 acres for 24104 dollars , 
what was the anmt:.;e price per acre I 

8. How many baits could be made out of 2817G5 rounds 
of cotton. allowing Lli pvunds to the bale l 

0. If a steamship sails 5836 miles in 17 daye, what 
would be the average daily distance l 

10. A flour barrel holds 196 poun,ls of flour; how many 
barrels will it take to hold 406700 pounds l 

ABBREVIATED l'ROCl!lSSES IN LONG lJIVISION 

Case I. 
60. To divide by a composite number. 
61. A Composite Number is one which may be 

produced by multiplying together two or more num­
bers, neither of which is 1. Since 16 = 8 x 2, 16 is 11 

composite number. 
Ex. 5. Divide 8769 by 42. 

7)8760 

6il252 ancl 5 units over= 5. 

208 " 4 sevens over=28. 

Remainder= 33. 
Since the factors of 42 are 7 and u we divide hy thC!e 

factors in succession. First, clividin~ by seVl'll we obtai11 
1252 for !p1oticnt ancl 5 fur remaindct·. This is 5 units. 
\Ye.then d1vi,le the quotient by six and obtilin 208 for qno­
'i,mt -.nd 4 f.,r rcmai11der. Thi:1 is 4 gronps of 7 units 
_•,,..-!1 ,,r ~:.; uaits. The remaindu- is, there(orc, 28 units 
, 6 units=::l:3 units. 

H,·::r", The true remainder is found by 
mult,ipiying the last remainder by the first 
iivisor and adding to the product the first 
remainder. 

Exercise xxx.i. 
Divide 

l. 468:.l7 b,· 27. 
2. 87468 by tH. 
3. 97648 by '33. 
4 18853 by 45. 
5. 86428()6 by 35. 
o. 7808:HG by 4fr. 

7. 87-1:l by 25. 
8. 76842 by 96. 
9. 87648 by 81. 

10. 419421 by 99. 
11. 33!J240 by 132. 
12. 8063-!5 by 144. 
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Case II. 
62. To Divide when there are ciphers at 

'tihe right of the Divisor. 
Ex. 6. Divide 8593 by 700. 
The divisor, 700, may be 7,00)85,93 

resolved into the factors 7 and 
100. We first divide by the 12 and 193 rem. 
factor 100 by cutting off two figures at the right, and gel 
85 for the quotient and 93 for the remainder. We theu 
divide the quotient, 85, by the other factor, 7, ancl obtam 
12 for the quotient and 1 for a remainder. The last 
remainder, 1, being multiplied by the divisor, 100, and 
93, the first remainder, added, we obtain 193 for the true 
remainder. 

Hence, To dii,icle, tt"hen there are ciphers at the right of the 
di1Jisor, we cnt o.ff the ciphers fru-m the d·ivisor, cmd the smne 
number of fignl'es from the right of the dividend; we then 
divide the renuiining figures of the dividend by the rerruiining 
figures· of the divisor and prefi,c the 1•em,ai1ule1· to the figures 
cut off, aml the result will be the fr11e rwwi11der~ 

Exercise xxxii. 
Divide 

1. 7'25 by 30. 7. 3786 by 1700. 
2. 7642 by 60. 8. 21500 by 3600. 
3. 8642 by 700. 9. 378751 by 12300. 
4. 97861 by 300. 10. 984721 by 6400. 
5. 72369 by 90. 11. 1684273 by 2500. 
6. 94678 by 80. 12. 9486279 by 15000. 

Exercise xxxiii. 
Pr~etical Problems. 

1. In a yard there are 36 inches ; how many yards are 
there in 3888 inches I 

2. There are u0 minutes in an hour; how many hours 
are there in 3900 minntt•s I 

3. There are 1G oun,~es in a pound ; how many pounds 
are there in 1968 ounces'/ 

4. How ma.ny pounds of beef at 18 cents a pound can 
be bought for 540 cents 1 

5. There are 64 pints in a bushel ; how many busnels 
are there in 2688 uints 1 



DIVISION. 47 

6. A farmer sold 24 horses for 5640 dollars ; how much 
dicl he receive apiece for them 1 

7. There are 25 pounds in a quarter ; how many quar• 
ters are there in 34450 pounds l 

8. How many bushels of oats, at 56 cents a bushel, can 
be bought for 13272 cents l 

9. If 48 acres of land proclnce 2064 bushels of corn, how 
much will l;e procluced from one acre·1 

10. If a man travels 2052 miles in 54 days, what is the 
average travel per day 1 

63. If any tlu·ee of the four numbers, that form the 
Divisor, Dividend, Quotient and Remainder be given, 
we can ti nd the fonrtlt. 

1. Let Divisor, Dividend, and Quotient be gh·en. 
Multiply the Divisor by the Quotient, subtract the 
result from the Dividend, and we have the Remainder. 

2. Let Divisor, Quotient, and Remainder be given. 
Multiply the Divisor by the Quotient, add the Re­
mainder to the result, and we have the Dividend. 

3. Let Divisor, Dividend, and Remainder be given 
Subtract the Remainder from the Dividend, divide thfl 
result by the Divisor, and we have the Quotient. 

4. Let Q notient, Dividend, and Remainder be given. 
Subtract the Remainder from the Dividend, divide the 
result by the Quotient, and we have the Divisor. 

Exercise x.xxiv. 
l. What number divided by 'i5 will give a quotient of 

117 and remainder of 39 I 
2. What number must be taken from 9765 so that it 

may be exactly divisible by 132 I 
3. Of what number is 483 both divisor and quotient 1 
4. What number larger than 216 will divide 75168 with­

out a remainder? 
5. What numhr mm,t be added to 38472 so that it may 

be exactly divisible by 379 I 
6. The answer to a question in Multiplication is 1404336 

and the multiplicand is 5163; what is tlie multiplier? 
7. If the quotient be 5000 when the ~ivisor is 2001 and 

the remainder 100, what is the dividend 1 
8. What number clivicled by 528 will give 36 for quotient 

and leave 44 as a remainder I 



48 ELEMENTARY ARITlUIETIO. 

9. If the dividend be 784622 and the quotient be 4044, 
what is the divisor and the remainder1 

10. If the quotient be 194, the divisor 4044, and the re· 
mainder 87. what is the dividend 1 

Exercise xxxv. 
Practical Problems Involving the Previous 

Rules. 
Ex. 1. A carpenter can earn 45 dollars a month , 

his expenses are at the Tate of 24 dollars a month. 
He wishes to purchase a lot of ground which contains 
19 acres, and is held at 42 dollars per acre; in what 
time may he save enough to make the purchase 1 

He saves 45 - 24=21 dollars a month. 
Tho lot will cost 19 x 42=798 dollars ; 

then the number of months in which he can save enough 
to purchase the lot is 798+21=38 months. 

1. A farmer bought land from A at 60 dollars an acre, 
.i.nd the same quantity from B at 85 dollars an acre. 
The whole amounted to 63215 dollars : how many acres 
did he buy from each l 

2. A merchant sold a piece of cloth containing 45 yards, 
another piece containing 57 yards, and another contain­
ing 63 yards, at 14 dollars a yard ; what did the whole 
amount to l 

3. A man left 2535 dollars each to his four children, 
but one of them dying the three remaining children 
divided the money equally among them; how much did 
each receive I 

4. A man earns 25 dollars a week, and spends 12 dol­
lars a week : he saves 1\)5 dollars: how many weeks does 
he work/ 

5. A farmer has 24 cows ana 93 sheep, worth 1521 
dollars ; if the sheep are worth 5 dollars each, how much 
is eaQh cow worth I 

6. If 29 men earn 79.46 cents in a day, and 25 boys 
earn 5450 cents in a day, how much more does one lll1l.Il 

earn in a day than one boy l 
7. How many barrels of flour at 6 dollars a barrel are 

equal in value to 1100 tons of coal at 9 dollars a ton 1 
8. If a mechanic P-ar11s 52 dollars a month, and his ex­

penses are 34 dollars a montl1, how long will it take him 
to :pay for a farm of 36 acres, worth 12 dollars an acre 1 
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9. A clerk's imlary is 1200 dollars a year ; he pays 5 
dollars a week for board, 2 dollars a month f0r car fare. 
and his other expenses amount to 1 dollar a clay ; hmv 
much can he s:we in a yea1· I 

10. :i\Ir. Jones bought a farm of 100 acres at 75 dollars 
an acre, 2200 dollars to be paid clown, and the remaiml€-r 
in five equal ye:ii-ly instalments; what must he pay each 
year I 

11. A m~u has 13 piles of wood, each containing 25 
cords, and each cord 128 cubic feet ; how many cubic feet 
of wood has he I 

12. A man exchanges 159 cords of wood at 5 clo1lars a 
cord, for a horse valued at 144 dollars, and the balance in 
sheep at 3 doll.us each; how many sheep did he rccl•ive? 

13. A merchant balancing his accounts found that he 
Im.cl on hand merchaw.lise wm·th 47,3 dollars, and cash 
,1,mounting to 2570 dollars ; he had lost by bad clchis :!50 
dollars, and owed 5:!5 dollars ; if his original capital was 
'.?000 dollars what had he gained I 

14. A cistern containing 13!100 gallons is fiiled by two 
pipes, one discharging 250 gallons an hour, and the otht>t· 
:JOO gallontt, but, by a leak in one of the pi1ws, 100 gal­
lons are lost in an hour; if the cistern is empty, how long 
will it take to till it 1 

Ex. 2. [f 3 pounds of coffoe ccst 30 cent~, what 
will 8 pounds cost 1 
'l'hc cost of 3 pounch; of coffee= 30 cents; 

" · 1 ponntl " = 3:i" = 10 cents; 
8 pounds " = 8 x 10 Ct·nts = SO ce11h1. 

15. What will 15 slates c1•st, if 5 slates rost 80 cents I 
Hi. If 4 frees cost i:.l eenti;, what will a t recs ce,st I 
17. If 6 b::rrels of tlour c,,st 48 tlollats, \\'hat will 'l 

ba1·rcls cost 1 
18. What will be the cost {lf 1:: conls uf 1vc,-d, if 4 cot"ds 

.:m,t 24 dollars 1 
rn. lf 15 yards of cloth ct:st 76 dollau•, w!.at will 20 

rarcls cost? 
· 20. If 7 pounds cf bn,f ccst ri6 cents, what w-i:115 )Jotmds 
_.,,st I 

21. If 12 men can earn 36 dollars in a day, how much 
,·;,n 4 men eal'n in the same time? 

22. If 28 acres of laud cost '4,480 doilars, huw much will 
l:I a.:rea coat at the same rate I 

» 
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23. In 52 years there are 18980 days, how many days 
are there in 65 years I 

24. Twenty-five barrels c,f flour weigh 4900 pounds; 
what is the weight of 36 barrels 1 

25. If you can buy 765 yards of cloth for 51 clollars, 
how many yards can yon get for 376 dollars I 

26. If 38 acres of land cost 11172 dollars, how many . 
acrEs can be bought for 107310 dollars? 

27. If 13 houses cost 16250 dollars, what will 25 houses 
cost 1 

28. If 17 horses cost 1802 dollars, how much will 9 
horses cost I 

29. Fifteen men can husk 1095 bushels of corn in a. day , 
how many bushels can 27 •husk ? 

Ex. 3. I£ 7 men do a piece of wo\-k in 36 dayt-, 
in how many clays can 28 men do it 1 

Time for 7 men to do the work=36 days; 
" 1 man " " = 7 x J6 clays ; 
" 28 men = 1;t=9 clays. 

30. If 15 workmen can clo a. piece of work in 25 days, 
in what time can 25 men do the same I 

31. A field can be mowed by 40 men in 9 days, in how 
many days would it be finished by 30 men ? 

32. If 16 men can build a house in 20 clays, how long 
would it take 10 men to build it I 

33. If rn men can finish a work in 437 days, how long 
will it take 23 men to clo the same work I 

84. If 18 horses can cart away the earth from a cellar in 
75 days, in how many days would 27 horses clo this ,vurk ! 

35. Ten men engage to builcl a house in 63 days, but 
3 of them ~eiug t.iken sick, how long will it take the rE:st 
to bui1<l the house I 

36. If 6 carpenters can build a house in 72 clays, ho\, 
lur.g wonl<l it take !) caq:t•ak1 s to build the eame I 

37. Il(Jw long will it take 40 men tu bu1kl a wall, if 12 
mu1 can do it in 20 <fays 1 

:J8. Huw lung will it take 9 men to do the l!ame amount 
of wo1·k that (i IUUH can.do in 15 days l 

39. Eluw long will rn n1en hLke to do a piece of wo1·k 
which rcqnin•s 17 men 133 tli{ys to do I 

Ex. 4. J£ 30 men lmild a wall in 18 day!!, how 
: •any men will be required to tlo it in 12 days 1 
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Men req aired to 'build th~ wall in 18 da.ys=30 men ; 
" " " " lday =18x30men, 
·' " '• " 12days=

18
~

30
=45 men. 

40. If 4 men can dig a garden in 7 days, how.many 
men would be required to dig it in 1 day 1 

41. If 28 men can mo1v a field of grass in 12 clays, how 
many men will be required to mow it in 4 da.ys 1 

4i. If 7 men can reap a field of wheat in 18 J,iys, how 
many men would be required to do the same work in 6 
days 1 

43. A piece of work was to have been performed by 144 
men in 36 clays, but a number of them having been dis­
charged. the work was performed in 48 days ; holV many 
men worked I 

44. If 20 men can perform a piece of work in 15 clays, 
h JW ma11y men will it take tu do it in 12 days 1 

-15. How nrn.ny men in 26 clays ca.n perform the same 
.. mount vf work that 39 men can do rn 7H days I 

46. A drain is dug by 49 men in 96 days ; how many 
men w,rnhl have been required to dig it in 84 days I 

47 If 8 workmen can buil<l a wall in 27 cbys, how 1tl.any 
wot·!rn1011 would be required to build it in 3 days I 

48. If 100 w0rkmen ~an perform a piece of work in 12 
ays, ho1v many men are sullicient tl' perform the 11·ork ir 
days 1 
49. A gentleman met a nmnbrr of beggars, a11d rehend 

:) of them by giving 25 cents to each one; how 111auy 
would he have relieved for the same sum had he give•• 
•.hem only 15 cents apiece I 

EXAMINATION PAPERS. 

I. 
1. Define the following terms: Unit, Number, Not:i,tion, 

and Numeration. . 
2. Add together four millions tw1mty ,;housanq and sev­

enty-nine, twelve millions two thousands arnl seven, and 
oue mil hon and five thousand, and subtract 16538107 froff 
the sum. 

3. l<'i11d the remainder after subtracting the number, 
-t-1444, 9tl!)!J. 666, 77, 1, in succession from 1000000. 

4. Add t;gc1th~r the s<1111, ct1tlercnce, product, and quo 
tient of the two numbers 825 and 9318376. 
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5. I bought a farm of 136 acres for 8568 dollars? and 
sold V3 acres of it at 75 dollars an acre, and the remamder 
for what it co~t; how much dicl I gain by the bargain I 

IT. 
1. Expla.in the meaning of the followin~ ~erms, and 

give an example of each: Subtrahend, .Mult1phcand, Pro· 
duct, Divisor, Quotient, Remainder. 

2. Find the sum of the following numbers, and expres1 
the result in words: 1234567, 8765433, 6894703, 3105297, 
5712843, antl 418715'7. 

3. \Vhat is the difference between the aggregate of 
1030, 325, 1'769, 150801, ancl a million. Show that the 
same difference is obtained by taking one of the numbers 
from a million, another from the remainder, and so on 
for the rest of the numbers. 

4. Express .MMDCXCIX. and CCCXXIX. in the orc11-
nary numerical characters; !incl their product, ancl express 
the result in Roman characters. 

5. How many bushels of ,vheat, at 125 cents per bushel, 
should be ex.changed for 250 pounds ot sugar, at 8 cents 
per' 'pouncl I 

III. 
1. From '7503 take 8'71, ancl explain th.e process of 

"borrowing and carryi!)g ·' in the common rule of subtrac­
tion. 

2. How may the proce~s of subtraction l;e verified I 
Give an example. 

3. By how much does the sum of the numbers 
2718:2818284 ancl 31415926585 exceed their clilfereuce ! 

4. What arithmetical operation bears the same relation 
to subtraction that nrnltiplicatioR bears to addition I 

5. Bought a farm for 35380 dollars, ancl ha\"ing made 
improvements valued at 3420 dollars, I sold one-half of it 
fer 21750 dollars, at 75 dollars an acre; how many acrEs 
dicl I purchaee, aml at what price pet· a-0re l 

IV. 
1. Whflt is the objc~t of division 1 Show that it may 

l:e considered a shortenul subtradion. 
2. What are the factors of a number 1 
8. If div-ision by a compnsite number re performed by 

successively clivicling by its factors, show how the complete 
remainder may be found. Ex. 1437281 clividecl by 105. 

4-. How much can a man earn in 114 days, if he can 
earn 48 dollars in 24 day& I 
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5. A man bought a number of sheep at the rate of 3 
for 18 dollars : how many did he buy for 3648 dollars I 

V 
1. What is multiplication l Show by an example that it 

is a short method of performing addition. 
2. Show by an example that two or more factors will 

girn the same preduct in whatever order they are multi­
plied 

l'. How many times must H,74 be added to itself to 
ma• e a total of 163038 ! 

4. The product of 75 by 43 is 3225; how much must be 
1Hlck.l to it to obtain the product of 77 by 43 I 

5. A dro\"er buu!.;ht 79 oxen at 4:2 dc,llars each; he sold 
'!.:, at ,1Q dollars each ; for how much per head must he 
seli the rest so as to g,iin 1544 dollars on the whole .tralls­
action I 

VI. 
1. Gin.>n the cli,isor, <1uotient and remainder, how is 

the dividend found ! 
:2. I bought a farm of 150 acres for 12000 dollars ; I 

sold '.29 acn:s at 9.3 dollars au acre, 75 at 112 dollars an 
ac1·e, and the rest at 9u dollars an acre ; what did I gain 
by this transaction I 

3. What nim1be1· is that, which being multiplied by 15, 
the produet divilled by 16, the quotient multiplied by 7, 
3,3 subtracted from the product, the remainder divided by 
ten, and 5:2 subtracted from the quotient, the remainder 
is 18 ! 

4. I bought a farm for 6480 dollars, and after spending 
89~ dollars 011 improvements on it, I sold one half of it 
for 4050 dollars at 45 dollars an acre ; how many acres 
did I buy. mid at what price per acre I 

5. If l (i men can perform a piece of work in 36 days, 
in how many cliLJS can they do it with the aid of 8 more 
men I 

VII. 
1. Explain why in addition of numbers the operation is 

begun at the units' place. Is this necessary I Illustrate 
by an example. 

2. A person willed his property to his three children. 
To the youngest he gave 2140 dollars; to the second 
3 tinu,s as much; ancl to the elclcst 3 times all much, as 
to the seco1icl; find the value of the propertr 
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3. Two ships 3120 miles apart approach each other, the 
one sailing at the rate of 146 miles a day, and the other 
at 127 miles; how far will they be apart at the end of 9 
days? 

4. John found a bagful of coins. On counting them he 
found there were 5 cent pieces, 10 cent pieces, and 20 cent 
pieces in it, and the same number uf each ; how many of 
each were there, if the whole amounted ~o 8645 cents l 

5. A gentleman dying disposed of his property worth 
53175 d0llars, as follows: he left 1500 dollars to a church; 
4 times this sum to a college; and he divided the remain­
der equally among his 5 sons an<l 2 daughters ; what was 
the share of each child 1 

VIII. 
1. If a man has a salary of 2400 dollars a year, and 

spends 4 dollars a ::lay, how much will hti save in 5 years, 
allowing 365 days in a year 1 

2. What number must be taken 708 times from 688953 
so as to leave 69 for remainder 1 

3. A drover bought 12 head of cattle at 22 dollars each; 
9 head at 25 clo)Iars each ; and 4 head at 32 dollars each; 
at huw much per head must ho sell them so as to gain 158 
dollars 7 

4. Three boys go picking berries and agree to divide the 
proceeds equally; the first picks 15 qual'ts and sells them 
at 13 cents a quart ; the second picks 16 quarts and sells 
~hem at 12 cents a quart; and the third picks 12 quarts 
and sells them at 18 cents a quat·t; find what each one 
gets. 

5. Two tra'l"ellers, A and B, meeting 0.1 a journey 
found that the whole distance both had travelled was 214~ 
miles, and that B hacl &oue 217 miles further t!ia.n A ; how 
far had each travelled r 



CHAPTER II. 

Canadian Money. 

64. Canadian Money is the legal currency of 
the Dominion of Canada. It is composed of dollan 
cents and mills. The dollar is the unit, and is de­
noted Ly the symbol $. 

65. 10 mills = 1 cent. 
100 cents = $1. 

66. Do11ars are separated from cents, in writing, 
by a point. Thus $G. 7 5 is read six dollars aml 
seventy-five cents. Any number of cents less than 
ten, when written with dollars, occupies the secoud 
place to the right of the J!Oint, and the ffrst place is 
occupied Ly u cipher; thus, ~t.05 is read four dol­
lars and five cents. The mill is one-tenth of a cent 
an,l is written one place tl, the right of the cents 
thus, $3. 755 is read 3 dollars, 7-5 cents and 5 mills. 

67. The present silver coins of the l>ominion are 
the fifty-cent piece, the twenty-five-cent piece, the 
ten-cent piece, ancl the five-cent piece. The only 
copper coin is the one-cent piece. 

Norn.-The mill is nut coined; it is used only in com­
putation. \\'hen the final result of a Lusiness computation 
contains mills, if 5, or more, they an.i reckoned 1 cent, 
and if less than 5 they are rejected. 

68. Since numbers expressing mills, cents and dol­
lars increase from right to left in the same manner 
11.s the numbers with which we have Leen dealing, 

~hey may be added, subtracted, multiplied, ani di­
rided in the same manner. 
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Exercise xxxvi. 
Read the following : 

$1.15. I $14.25. 
$3.24. $6.00. 

$11.17. $18.05. 
$19,30, I $25,07, 

,vrite in figures: 

$21.50. 
$107.16. 
$101.60. 
$100.70. I 

$.243. 
$.803. 
$8.03. 
$6.008. 

1. ]five dollars and twenty-five cents; eighty-seven dol­
lars and forty cents. 

2. SeYenty dollars and sixty-seven cents ; two dollars 
an<l four cents. 

S. Ninety dollars and nine cents ; one hundred and one 
dollars and ten cents. 

4. One hundred and twenty-nine dollars and one cent ; 
nine hundred dollars and ninety cents. 

5. One thousand dollars ; one thousand and seven dol­
lars and three cents. 

6. Fh•e thousand three hundred dollars antl forty 0 three 
cents. 

7. Twenty-three thousand and five dollars; forty thou­
sand dollars, fort cents and fiye mills. 

8. Five thousand dollars and five cents; five hundred 
thousand and nine dollars and thirty-seven cents. 

9. Four hundred and eighty thousand dollars ; five 
hundred thousand five hund1·cd dollars, fifty cents and 
SC\'Cll mills. 

10. One million dollars; one million, one thousand and 
one dollars, one cent an<l one mill. 

Reduction. 
Oral Exercise. 

1 How many cents are there in $31 
2. How ma'ftf cents are there in $21 
3. Ho,v many cents are there in $3.161 
4. How many cents are equal to a five-dollar bill? 
5 How many cents are equal to a dollar bill and 25 

cents 1 
6. How many c.-ints are there in a half-dollar and a 

1uartcr-dollar 1 
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'1. How many cents nre there in one dollar anct a ha.lfl 
8, How many ten-cent pieces are there in $4 I 
9. How mnny cents are equal to 2 fh,e-dollar hills 

10. How many five-cent pieces are there in $2 I 

69. Reduction is the process of changing the 
tlPnomination or name of a numher without changing 
its Yaluc. 

Ex. 1-. How many cents are there in $3.291 

Since •= 100 cents; 
$3-=3 x 100 cents or 300 cents; 

llO0 cents and 29 cents make 329 cents, 
t.herefore, $3. 2fl~329 cents. 

Hence, In re<lu.cing a number of dollars and cents ta 
t"c,ds, 1cc simply rc1nnve the 110int. 

Ex. 2. How many dollars are there in 690,i cents 1 

Since 100 cents=$1; 
1 cent=$Th ; 

690! cents=$G1~u°/=$fi9.04. 
For when Gfl0! cents are divided by 100 the quotient is 

G9, and the remainder 4 cents. 

Hence, fo 1·erlnci.11r1 ,·,.nts to doll<ll's the point nmst b, 
,,/.,,:cd t,cu iii.aces fmm the riyht. 

Exercise xxxvii. 
HNluce t0 ce11ts 

$;j; 
i, ~2:J 18 · 
a. itmi.01; 
4, $1875.63; 
G. $20068.07; 

ij 3G8 cents; 

' '(lj ! l ~ents; 
H 541G8 cents; 
~ 300041 cents ; 

:o :l!)I.Jil((\(? (:P! r~ · 

$7.36; 
$LU.36; 
$;,ll0,75; 
$3047.29; 
$141368. 79; 

700 Cl'f•T8; 

::-110::i ce1,rs; 
ii0070H cents , 
280014 cents; 
701Q(}l;_{ C!'Jll< 

$17.04. 
$200.09. 
$1000,10 
$7G84T.0G. 
(;10010010.01. 

Ii3L :ent~ 
910988 ::ents. 
684007 cents 
340001 ccuts 
J (1(•1_ll\1 •~I _l -:!'.:' ,\ ~ ~ 
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Addition. 
Oral Exercises. 

1. A book cost $1. 25, and a slate 50 cents ; how much 
did they both cost 1 . 

2. A pound of tea cost $1, a pound of coffee 25 cents, 
and a ham $1. 75; what \fas the totn,l cost 1 

3. If I pay $1. 20 for a turkey, $1.15 for a goose, and 60 
cents for butter, how much du I pay for all 1 

4. Bought a pig for $6, a bag of flour for $41·and a cord 
of wood for $7.50; how much did I pay for al .1 

5. Paid 90 cents for paper, 10 cents for pins, and $1.25 
for a book ; how much did I pay for all 1 

G. A book costs 90 cents, a pen-holder 10 cents, and a 
slate 35 cents ; how much do they all cost 1 

Ex. 3. Add together $7.37, $~9.78, $0.29, $187.04-
and $500. 

$ 7.37 
29.78 
0.29 

187.04 
600.00 

$724.48 

(1) 
$71.86 
1G9.08 
2os:12 
714.89 

As we must add things of the same kind, 
we write dollars under dollars and cents under 
cents, letting the points range in a straight 
line. Then regarding the dollars and cents as 
so many cents, we add as in simple numbers 
and place the point in the sum two places 
from the right to reduce the cents to dollars. 

Exercise xxxviii 
(2) (8) 

$184.86 $1848.21 
769.28 978.89 
41.07 86.07 

809. 86 362. 48 

(4) 
$10,;.20 

110.00 
409,05 

1000.65 

Ci A farmer receives $15.~fi' f1,r a cow, $75 for a horse, 
$3 13 for some potatoes, and $:j.fi5 for some poultry; how 
111uch does he receive in all / 

G. Sold some velvet for $3.33, broadcloth for $1_3, 75, 
silk for $12.50, muslin for $5.40, carpeting for $30.m;, a 
shawl for $12.25; what is the amount of the bill l 

7. If a house costs $3487. 75; rep:tirs, $53.37; paintina, 
$119.23; furniture, $Hi63.39; moving, $9; what was the 
whole cost 1 

8. A lady gives 25 cents for needles, $17.60 for a dress 
$2.63 for trimmings, $1.r,o for a cap, and 1~ cent. fo; 
th1·ead ; how niuch does she la:v out 1 
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Subtraction. 
Oral Exer-::lses. 

1 . .Tolm h'.--n-~ltt a hook for81.Wandsold H for$1.7o; 
bow Ulttl'h did ],,: gain I 

2. ,\ 111ercha11t b,,ught goocls fur$!. 75 and sold them 
for $G; how· much did he gain I 

3. ,Jolm had $10; he 1,aid f,;!:UjO for some hooks, and 
$1.50 for a s:ttchel; how much 11w11ey has he left I 

4. l\lary lnul $1.25; she paid 75 cents for some ribbons, 
an(1 2/:i ceuts for car tickets; how much has she left/ 

6. Bonght some rice for GO cents, some sugar for 45 
cents arnl some tea for $1 ; how much change should I 
get from a tirn-,lollar bill? 

G. Bought a horse fur; Sl 20, a saddle for $15, and sold 
both for ~L;O; what was my gain I 

7. I l)f1U!,!ht a pound of rice for 8 c,·nh, crackers for 1/i 
cents, raisi11s for 18 cents, candy fo1· 10 c"""ts: how much 
chaugu sl;ould l get back if I garn the cle1·k $1.00 I 

Ex. 4. ,John owes $137.35 and pays 829. li; how 
much dof's he still owe 1 

~1:1,.;;:; \\'i-iting dollars m:der dollars and 
~9.17 ceuts tm,ler CL•nt:i, we regard the ,lollars 

and ce11ts as so many cents and sub 
$108.18 tract as in si111ple numbers. We the1 

place tl1e point two places from the right uf the remainde1 
to reduce the cents to dollars. 

(1) 
s101.:rn 

!J.7d 

Exercise xxxix. 
(2) (3) 

$7(i,14 $2(iil,0Q 
17.J9 lii!i,.-:1 

(4) 
$782.3G 

18£!.75 

li. ,\ m:m has ::·1::1]():); 4e buys a J10uso worth $4829.SG; 
hu1•; much rn,,11c_.- has he r~ainingl 

G: .John l,-1s f!7.~l, ,James h:.3 $41.00; how much 
b.a!l J.;~::- ,;i more , l,:.11 John/ 

7. J\'.y sala1·y is ;_;.u:ou a yN1r; I pay for rp11t $Hill, for 
g<"<,ceri,,J $'.\25. -tu, for butter :}:id, :}O, fo1· ,' ry !~• ,, ni$ ::;;: ''.7, 631 
,ml fur otlw;;- cxpenst,, :-:i,i.tiU; how much rl,J I :J,L\'d 

8. A 111an worth :;flU'i::() gave away $956.38, and lost 
$1127.82; wbt was he then worth l 

9. Ii a. lady ~ivea U cents fu1 ink, 63 c~nts for pens, 
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$13.30 for boC'ks, and $1.87 for paper; bow much cl1ange 
must she get from a tweuty-dollar bill? 

10. Bought 8i5 worth uf hay, and $25.25 worlh of corn; 
paid $4!>.88 ; how much is still due / 

11. I paiLl 84li37.25 for a farm, 8-JG75.25 for lmilding a 
house, and 82806.87 fur lJUildiug a h:n-11; I sold my prop­
erty for $1:3000; how much clitl I gain 1 

12 I paid ~246. 75 for a hor;;e, $325.45 for a mule, 
$+2.25 for an ox, 837.iiO for a cow; I sold them all for 
$003.50; what was the loss I 

Multiplication. 
Oral Exercises. 

1. ,Yhat will 10 pounds of fish cost at 12 c.:inh a pound 1 
2. What will 3 pair of boots c:,st at $5. 25 a pair I 
3. If I e!lm $10.50 in 1 week, how much can I eam in 

2 weeks l 
4. Bouiht 2 hats at $1.25 e1cl1, and 3 collars at 25 c,mts 

each ; how much did I pay for them? 
5. Thomas earns 75 cents a day; his expenses are 52 

ce11ls a day : how much dues he s:1\'e in 7 days? 
6. A man hL>ught 4 bushels of wheat at $1.12, and sold 

the flou1· fur $5; how much did he g.1i111 
7. Bought 5 barrels of flour at 83. ;;o a b!lrrel, and 6 

bushels of wheat at $1.2~ a bushel; what wa':l the cost of 
both I 

8. What is the cost of 2 pair of chickens at 75 cents a 
pair, and 5 pa.it· uf dllcks at 60 cents a pair l 

9. llou~ht 5 pounds of coffee at 35 cents a pound, and 
12 p1m11ds of ham at 22 c~nls a pound ; how much change 
did I get from a li,·e-dollar bill I 

Ex. 5. l\Iultiply f,S.39 by 8. 
$78.39 We reg,1rd the dollar;; and cents a'i 

8 so many cents, and multiply as. in 
Simple .l\Iultiplicatiun, aad then we 

$G27.12 placu the point two places fru111 the 
right of the product, to r..iduce the cents to dullar.s. 

(1) 
Multiply e78.::17 :s, 5 

Exercise xl. 
(2) (3) 

$'.N'7.1G $18.75 
G 19 

(4) 
$'7Sl.3G 

125 
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5. A famier s0ld l'i5 acres of land at $3'7.50 an acre; 
bow much did he get for the land I 

6. A miller sold 525 barrels of flour at $G. '71 a barrel ; 
how much did he rcccfre for all of it? 

7. What will 42 cah·es cost at 83. 75 each 1 
8. At 37 ccnt'3 each, what will 75 geese cost 1 
9. What will 8!10 cords of wood cost at ~3. 78 a c::>rd 1 
10. What will be the cost of 14 yards of black silk at 

$1. ~O a yanl I 
11. If a boy's ·wages are $t 75 a "·eek, 110w much will 

he earn in a ycm·, or 52 weeks 1 
12. If a clerk cams $3 a week, and spends $i. 'i5 a week, 

how m11ch will ho lay by in a year 1 
13. What will it cost six persons to board for a year at 

the 1-.ltc of $3. 75 each for a week ·1 
14. \\'hat is the value of 17 chests of tea, each weighing 

69 pounds, at 60. 72 a p:.,m11l ! 
15. A merchant sold 1G barrels of p.:>rk, each weighing 

200 p:)Umls at 12 cents a pflund ; what did he receive I 
Hi. A lady goes to market with 10 dolla1•;, ; s110 buys 6 

dozen e.;gs at 27 cants, 7 puu11ds of meat at lG cents, and 
3 Lu,;hcls of potatoes at ~l. 25 ; how much nH:ney has she 
rP-maining I 

17. A droYer b:)Ught 05 c:>ws at $37. 25 c:i.ch, and sold 
them at StO each ; how much did he make 1 

18. l\lr. Guo,l bought 15 lw~slicads of moh,s<;cs, con­
taining G3 gallons each, at G5 cents a gallon, and s)lu it at 
$1.10 a gallon; what was his gain l 

Division. 
Oral Exercises. 

1. If 7 hf'ns C')St $3.G'i, what will one cost I 
2. At 5 cents each, how ma11y oranges can I buy for $1. 
3. I p:iid 818.24 for (i weeks' bvarcl; how much did I 

pay a week/ 
4. At O cents each, how many lemons can I buy for 

$::l.721 
5. If 4 l1ats cost $\ wlrnt will 7 such hats cost I 
G. A yaru of calico is worth 12 cents; if I buy 15 ynrds 

und give a two-dollar l1ill in payment, lww much or,m;;cs 
at 5 cents each can 1 buy with the chanl,!e? 

7. If a barrd of flou1· costs f\.i. '23, how many bancls c.:in 
be bought for $50 I 

8. At the rate of 15 cents a dozen, how many doze11 
buttons can bi:, bought fo1· $31 
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9. If I buy 17 pound!'i of sugar at 10 cents a pound, how 
many oranges at 5 cents each can I get for thll change due 
nie from a fiye-ddlar bill I 

10. A yard of c.tlico is worth 9 cents ; how many yards 
oan I get for 10 dozen of eggs, worth 18 cents a dozen l 

11. If I trade G pounds of btitter at 20 cents a puund, 
and 10 pounds of lard at 12 cents a pound, for" n'..:;ar at 12 
cents a pound, how m:iuy p.,,u,,b of sugar do I 6L:t? 

Ex. 6. Di,·i<le t'u3~.,.::i by 5. 
,ve re~:,nl the dollars and cents as so 

5)$GW.75 mai1y cents, allll di\·iL1e as in silllple 
cli\'ision. Then we place the point in 

$127. 95 the quotient to se1,arate the dollars 
from the cents. 

Ex. 7. ,Yh<>n potiitoes arc worth 81.25 a 1ag, how 
many bagfuls can lie 1ouglit for ~-t-6. 251 

125)4G25(37 We are rct1uired to find how often 
375 $1.25 is c,,ntaill(:d in $4G.25. We re­

gard $1.25 as 125 cents and $47.25 as 
875 4G25 ce11ts and then we di\'iJe in tho 
875 usual way, 

(1) 
6)$76.32 

Exercise xli. 
(2) (3) 

7}~14-U.59 S)fl45.3G 
(4) 

9)$237.00 

5. If a perilon spends $410.28 in a year, how much is 
that a week, allowi11g 52 weel,s to a year 1 

6. Di\·ide $2ll7.71 e,1ually among 3o families, an<l find 
the share of each. 

7. A man pays for some lancl $400 cash :rncl $Hl2.80 in 
produce. lf there were G7 acres, how much does the laud 
cost him per acre 1 

8. Huw many sheep can be bought for $302.!)5 at $'1.15 
each. 

9. If 93 oranges eost :;\5 . .">S, what ,Yill 3'i cost 1 
10. I bou3ht a house fur $:'.J.',:3, and paid for 1t in instal­

ments of $575.50 ,each; how many lJayments tbd l have 
to 111alrn I 

11. \\:illiam earned ~::. ::?::i a day, and paicl 'i5 cents fur 
board; m how 111:111y days mmld he saYe ~!ll::?.uO I 

12 A 111e1'cha11t ru;-.:irell s·:o:3.23 f,.>r a case of silk in­
~luding $1.25 cost of box. llow many piece;s of silk ,~et--e 
10 the case, if he Nceived S53. 25 for each piece) 
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BILLS. 
70. A Bill of Goods is a written st'.ltemcmt of t.he 

goods sold, giving the c1u::mtity and price of c•ach 
article antl tot'.t] cost, al,;o the date of the s'l.le, with 
the names of the lrnyer and seller. 

71. The party who owe~ is callt!d a Debtor, and the 
party to whom a debt is owed is called a Credito1·. 

SPECDIEN QF A BILL. 

Toronto, February 23, 1878. 
James Brown, Esq., 

1878. 
Jan. 

" 
Feb. 

Bought of C. l\fercdith. 

-:-1 $ I c. 
1 i'i lb. Coffee at 32c. . . . . . . . . . 4 ! 80 
1G " L,ml at 15c .......... ! 2 : 40 
23 " Sugar at 13c.......... 3 1 25 
1G " llam at lGc.......... 2 

1 

5G 

-1-01 

SPECIMEN OF RECEIPTED RILL. 

Toronto, l\larch 1, 1878. 
John Smith, Dr. 

1873. t 

Jan. i 1 
Feb., ·1 

fan. 7 
Feb. 2 

1878, JUarc:ili l6U1. 

To George Brown. 

Reooh-o:l Payment, 
Goorgo llimm. 
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Exercise xlii. 
Make out bil1s for the following account~, supplying 

dates: 
1. Mr. J. Jones bou"lit of R. ,valker 10 yards silk, at 

$2.u0; U yards flannel, at 40 cents; 1G yards calico, at 
15 cents. 

2. l\Ir. Brown bought of 1\foClung & Bros. 10 pou~1<ls 
tea, at 75 cents; 8 lbs. rai3ins, at 18 cent':!; 510,untls nee, 
at 10 cents; 12 lbs. butter, at 21 cent':!. 

3. James Taylor bought of Thomas Yellowlees 5 quires 
foohc:lp, at 23 cents ; l Hamblin Smith's Arithmetic, at 
75 cents ; 3 rolls wall pap3r, at 45 cents ; 4 dulls, at. 25· 
cents. 

4. DaYid Montgomery bought of F F. McArthur 20 
yards cotton, at ll cents; 15 yards print, at lucent,;;; 12 
yards braid, at G cents ; 3 1:ait- glo,·es, at 27 cents; 2G 
yards dress goods, at u3 cents; 1 hat, at $5.25. 

5. Robert DaYey buught of l\Iun1och Uros. 18 hags s:ilt, 
at 75 cents; 4 barrels plaster, at !)8 cent':!; 10 pounds 
coffee, at 35 cents ; 1 chest tea. 18 pounds, at G5 cents; 48 
grain bags, at.:;;,3.G0 a doz. 

6. Levi Van Camp s•,ld Wm. Burns & Co. 2i:i7 bushels 
1rheat, at ~01. 12; 475 bushels mts, at :::G cents; 45 bushels 
corn, at. ,(; cents ; 173 lJUshel, pcasc, at 8~ cents; 3G7 
bushels barley, at GD cents. 

7. A. Thompson bought of A. Ilanison 3:2 p0unds sugar; 
at U cent':!; 11 poun, ls coffee, at 33 cents; 1G pounds 
soap, at 8 cents; 14 pounds rice, at !)cents; 7 pounds fish, 
at 15 C'.:!nts ; 18 p':>lll!L1s cmckers, at 1 J cents. 

8. W. West b:,ught of T. Brown 27 pair calfskin boots, 
at $!.50; OG p:iir gaiters, at ~i3. ~.-;: 12u pair oYcrshoes, at 
91 c•;i~:; 18 pa.ir sliJJl,cr.~ .. at !),3 i'cnts; 75 pair he:wy boots, 
at$:...,;;. 

~- 1'.;,.3. Jones lxmr:M of R. Walker & Co. 2.} yards 
calico, at l '2 canh; L, ~-?Dols cotton, at 5 cenh; lG yards 
alpac~, at 75 cents; 17 yanls muslin, at .18 C<}nts, G skeins 
tape, at 2 c:•nts. 

10. Munloch Bros. S'.lld b !\.. Prcshn the f,1llowing: 
27 yanb c·ilico, at J 3 c:mts; 4,::; ya1·Lls mn~l:11, at 1$ c~uts · 
Hi yards linen, at ·11 c.,nts; 17 ya.r,.1s n 111b1 :G, at l;', cc:ut,; 
and H hamlkerchiefs, ~! 4.i cents L~!llcl tu ... ,k in cxchan!je 1:! 
bushds p:ital<)~'S, at (),) cents; :fbarrc:~ al'ples, at s:t25; 
13 p,rnuds buttc'r, at 3,3 c..:nts, aml the r.:-maintler in c1sh. 
How much c~sh WM p:i.iu I l\lako out a ra~eiptod bill. 
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l. A (umcr ga.ve 843.60 for sl1cci,, at the rafo of $'7.21:i 
f,..r 3 sheep ; lww mauy dill he buy I 

Nu. of sheep b:J1~:c:ht fur $7.23= :3 sheep; 

" " $1 ~k " 
" $43. 50= 

4
J /,; 

3 
sheep , 

=18 sheep. 
2. If 18 chickens c0st $!.20, how much will 3 cl1ickens 

cost 1 
3. A merchant hought O pieces of cloth, each contaii1-

ing 50 yards, fur which he paiJ 8.:;Jl ,.50; what was the 
cost of a sin'.jlc yarJ I 

4. A banker has $'.?0000 in cash; he pays for 60 shares 
of stock, at 8D7.u0 a. share; and 100 shares, at 6110 a 
sha1·c; how many shares, at ~H.25 each, can he buy with 
the remainder of hh money I 

5. I owe<l ;;;-..:,u ailu paiJ ~17.25 on 1t; how many times 
· must I pay such a sum to c:mccl the debt 1 

II. 
1. I rebil e1welopes at 12 cents a. pack, gainin.~ 3 cents 

on each pack of 24; what did they cost me per 10001 
Cost of 24 euvelopes=O r, 11 ,';, 

" 1 " ===-:t, ,~' 
" 1000 U =V:;•; I « 

= $J.75. 
2. A '.:T )~er solJ D'iGO pounds of flour, at $4.25 p-:r 10D 

lbs.; "'h:ct was th~ amount of the sale I 
~- l\ r, s ,t 3. Smith & Co. burn in their store, in a year, 

G20GO cl!1,ic foet of ga~, what is their gas bill for a year 
at $1. DO p<.!r 1000 feet I 

4. A ni:111 1,ou6ht a q:1:0.ntity of coal for $230, and hy 
retaiii11g it at SJ. 75 a t ,1,, he gainel $:;7.50; how many 
t,rns diJ he buy 1 

6. The ch~r_•c of sending a telegram to a ct0 :·bin pktce 
is 40 cents for ·t\:11 words, an<l 5 cents for c:1ch ar.!Jitiuual 
worJ ; what would a dc.:1rlt::h of 24 words cc1st me I 

III. 
1. A hor;;e m,1·th $150, allll 7 co,vs al $25 c1cl1, w<11re 

excha11 (Cd for 57 ::;heep aud $25. 7ii iu money; what was 
the pri;;e oi a i.he:)p l 

il 
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Value of horse and cows=$150+7 x $25=$325. 
Value of sheep =~:}%-$25;75=$299.25. 

.IIenoe " 57 sheep=~.::W!J 25; 

therefore " 1 shcep:t}{
5
. 

2. A merchant bought 5 pieces of cloth of equal lengths, 
at $3.25 a. yard; he gained $18. 75 on the whole cost by 
selling 4 of the pieces for $750 ; how many yards were 
:there i11 each piece 1 

3. At an election there were three candidates A, B, and 
C ; the total number of votes polled was 7734. The suc­
cessful candidate, A, got 203 votes more than C, who got 
107 votes less than one-third of the total -vote polled; 
what was A's majority over B 1 . 

4. A father divided his property worth $4767 among' his 
three sons A, B, an<l C, in such a way that A got as much 
as B and O together, and B and O shared alike ; what was 
C's share~ 

5. If the continued product of 275, 376, 484 and 196 be 
divided by 77 x28x47x65, what will be the quotient 1 

IV. 
1. A merchant expended $5-17.40 for cloth. He sold a 

certain number of yards for .$522, at $1.45 per yard, and 
gained on what he sold $108. How many yards did he 
buy and how much did ho gain per yard on the cloth he 
sold 'l 

2. A farmer excl1angcu 390 bus11els of wheat worth $1. 20 
a bushel, for an equal number of bushels of br..rley at 75 
cents a bushel, aml oats at 42 cents a bushel ; how many 
bushels of each did he receive 1 

3. John Turner has manufactured in 4 years 7'740 pair 
_of shoes, making each successive yc:n' 250 pair more than 
the year before ; how many pair lliLl he manufacture the 
fust year? 

4. If 80 men have sufficient p1(•-dfi,,11s for '75 days, and 
20 men go away, how longwiH th:; la.,t the rest? 

5. 'l he product of 27;, and 86 is 2::l,:10; how much must 
be taken from the product to giY,:, the p:.·oduct of 275 a.nd 
82; and to give the product of 270 and 861 



CHAPTER ill. 

MEASURES AND MULTIPLES 

Section 1.-Prime Numbers, Prime Factors, 
&c. 

72. In the series of numbers 1, 2, 3, 4, &c., a dis­
tinction may be observed of odd and even numbers. 

An Odd number is one which cannot be Jivided 
into two equal whole numbrrs, as 1, 3, 5, &c. 

An Even number is one which cau be diviJed 
into two equal whole numbers, as ~. 4, 6, &c. 

73. There is another, and a more important divi­
sion of numbers into two classes, one l'.bs; co1hi.c;J:ing- of 
numbers, each of which is divisible vnlj Ly 1 o.ml a 
number equal to itself, as 2, 3, 5, &c.; and the other 
class consisting of numbers which admit of other 
divisors, as 4, 6, 8, &c. The numbers in the former 
class are called prime numbers; and those in the latter 
class composite numbers. (Art. 61.) 

74. A Prime Number is one which can be ex• 
actly divided only by unity and a number equal tc 
itself. 

75. The Prime Factors of a number are the 
prime numbers, which when multiplied together will 
produce it; thus, 2, 2 and 3 are the prime factorF 
of _12. 

Oral E~ercises. 
L WJrnt are the prime factors of 30 1 

The prime fi1ctors of 30 are 3, :J and 5, since these 
are tho only prime numbers which multiplied 
together will produce 30. 

2. Name tho prime numbers from 10 to 531 from 53 
to 1011 

3. Wlmt o.ro the prime factors of 121 16 'I 1fi 1 18 ? 
4. What are the prime factors of !.U 1 251 211 32 l 331 

.i41 
o. \Vhat prime factor is found in both 6 and 9 ? 
6. What prime facLor is found in both 20 3.lld :::-0 1 
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7. What prime factor is common to 12 and 307 21 and 
281 

8. What prime factor is common to 35 and 501 14 and 
70 1 33 and 90 l 42 and 48 ? ~G and 391 

76. To resolve a number into its Prime 
~actors. 

Ex. 1. 
3)105 
6)35 

7 

Find the prime factors of 105. 
Dividing 105 by 3, a prime factor, we 

have 35; dividing 35 by 5, a prime factor, 
we have 7, a prime number, therefore the 
prime L.voc.3 of 105 are 3, 6, 7, 

Exercise xlili. 
Find the prime facto1·13 of 

1. 48. I 5. 175. I 9. 429. 
2. 72. 6. 270. 10. 276. 
3. 81. '1. 160. 11. 800. 
!l 108. 8. 325, 1:l. li:'O. 
What prime factors are common to 

13. 313. 
14. 336. 
15. 855. 
16. 1155. 

17. 50and707 I 19. 63and1471 
18. 81 and 961 20. 120 and 6001 

Section II.-Cancs1lation. 
17. Cs,ncellation is the process of shortening 

O}>'<=lrations in division by rejectin3 oi• rancelling equal 
factors common to both di viuend a:ud diykor. 

Ex. 1. Divide 28 by 8. 
28 4x7 7 
s=4x2=2=3½ 

Write the divisor 8, under the dividend 28. Resolve 
28 into 4X7, and 8 into 4x2. • Ca.ncelling the common 
factor 4 in dividend and d'.Yi::or, w<1 ha.ve 7 divided by 2 
Ol' 3}. 

The sam·J re~ult will be obtained by dividing both 
diYidend and di visor by -1:. 

Hei~c~, Ccmrell.ing a common .factor from both diiiidend 
a.nd divisor doc3 nut change thc. qnotien-t •. 

i~xercj:-:G 2::i i. 
1. Divide lG x 4 x 5 by 8 x 2 x 10. 
2. Divide 7 x 16 x 6 tty l,4 x 3 x 8. 
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3. Divide 9 x 7 x 16 x 16 by 21 x 32 x 2. 
4. Divide 27 x 12 x 14 by 9 x 4 x 7. 
5. Divide 7:?. x 45 x 140 by 13 x 24 x 35. 
6. Divide 24 x 3:?. x 36 x 144 by 64 x 103 x 8. 
7. How many ya,rds of muslin, worth 1~ cents a. yard, 

may be bought fur 16 pounds of butter, worth 15 cents a 
pound 1 

3." How many bushels of potatoes at 75 cents a hushel 
must a farmer give for 36 yards of carpet worth $1.50 a 
_yard 1 

9. A tailor bc•nr_:~it 12 pieces of cloth, each containing 22 
yards, worth (~'.l. J a yard ; he made 27 ~uits of clothes ; 
how much must ]w G 3t per suit so as not to lose 1 

J.0. If a farmer exchange 25 bushels of wheat at $1. 20 a 
bushel for cloth at 40 ceuts a yard, how many yards does 
he get? 

11. Three pieces of cloth containing 30 yards each, 
wort.h $5 a yard, ,;·ere exchanged for 5 pieces of cloth con­
tainiwr 45 yards each ; what was tho second kind worth 
per y:1:- 111 

1"2. 0ivide the continued product of 16, 18, 24, 25, 36 
am1 -~-', I ,y the continued product of 27, 72 and 100. 

Section III.-The Highest Common Factor. 
Oral Ex. . .:.tclss. 

Name a common factor 
1. or 6 and 9. I 4. Cf 16 and 20. 
2. Of 12 and 10. 5. Of Band 18. 
3. Of 27 and :?.t 6. Of 1 J and -10. 
Y1'hat i::; the lii;hest common fact,·;1• 
'l. ()f E and 101 I 10. Of 24 and 721 
8. Of 20 and 151 11. Of 24 and 121 
9. c,; 25 and i:/J 1 12. Of 72 and 1441 

78. A CcnF-"!Ol! li'actor of two or more num­
bcrn is a number that will exa..ctly <livide each of the 
givC'n numbers. 

79. Tb.e _, '., Common Factor, called 
also the c,·,·ud, ( 1, .non Jf-,,t8c<·,.r, ,,£ two or more 
numbers is the largest number Li.1:..t will exactly divide 
each of the f,-iven numbers. 
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Ex. 1. Find the highest common factor of 18, 36 
and 72. 

6) 18, 36, '72 We place the numbers as in the margin, 
3):r,-7f,12 By dividing each number by 6, we take 

1, 2, 4. out the common factor 6; by dividing 
each of the quotients by 3 we take out the common factor 
3 ; since the quotients, 1, 2, 4 have no facto.r common to 
all of thei:µ 6 and 3 are all the common factors of the given 
.numbers, hence 6 x 3, or 18 is their H. C. F. 

Hence, To -{ind the If. 0. F. of two or more nnmbers, we 
divide by any common facto,· of all the nunbers ; 'We then 
divide the quotients fo the same 11wnner, and thus contin'UB 
until the quotients hai·e no common factor; the product of 
all the divisors will be the highe~t common f acto1·. 

Exe1'cise xlv. 
Find the H. C. E~ 
1. Of 15, 20, 30. 6. Of 84, 12G, 210. 
2. Of 16, 20. 24. 7. Of 120, 240, 72. 
S. Of 24, %, 80. 8. Of 44, 110, 77. 
4. Of 28, 5li, 42. 9. Of 75, 300, 450. 
5. Of 30, 50, 60, 10. Of 144, 576, 720. 
11. A man has two logs which he wishes to cut into 

boards of equal length; one ic; 24 feet, and the other 16 
feet long ; what is the grcaLest length into which the 
boards c:tn be cut ? 

12. What is the greatest equal k;,_c;th into which two 
trees can be cut, one being 1G5 fed, in length and the 
other 84 feet 1 

13. Three pieces of catpet, of 43, 64 rmd 80 yards re­
s~ectively, if cut into the longest posid,ld_ equal lengt.hs, 
will exact.ly cover a parlor floor, each p1c-c-:e l)eing the 
length of the parlor ; how Jo,.,g is the parlor 1 

14. A groc::ir has 13G quarts of -,t:,l, i,c, 1:,,.,\ and 152 
quart-i uf plums, which he "isl1cil · "l u'1t i,:!" e[lch 
box to hokl the same numb~i' of quarts, atJJ the 
number possible ; how 1rurny qua.rts may be puL iuto each 
box? 

15. Ha pear costs an exnet numh::r of l'ents, what is the 
greatest nu'!lber of p~a:s you could buy with 180 cents, or 
2t5 ~ents, 01· 315 centJ, so as to geL the sa.L11} number each 
tirne1 

16. A certr,.ir. _school c~nsists al 132 pupi:s in the lowar 
achool, and 99 m the uppel' suhool ; how aught ea.eh of 
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these be divided so that tho whole school should be dia· 
tributed into equal sections 1 

80. To find the H. C. F. when the num­
bers are large. 

Ex. 2. Find tho ll. C. F. of 91 and 143. 
91) 143 ( 1 'l'lnt which we are seeking 

91 to find is the largest number 
that will di ville~ both num.­
bers. Now any number that 
iviil divide two other n11rnbers 
v•i/1 also diride their difference 
or th~ir swn, and as we can 
see the factors of a. r;mall num­
ber more easily than those 0f 

62) Jl ( 1 
U2 

39) 52 ( 1 
39 

13 ) 33 ( 3 a forge one, we divide the 
39 grea1cr of the two numbers 

by the less ; then we divide 
the less n11m'.v:r by the remainder, and each former re­
mainder le,· 1 !,e new remainder, till "e find a number 
that will llii·i (..i tho last remainder exactly. This will be 
the H. C. F. of the twu numbers. 

To find the H. C. F. of more than two numbers, 
first find the II. C. F. of two of them ; then find the 
H. C. F. of the common factor thus found and a 
third number; and so e,n through all the numbers. 
'.l'he last common factor fc~ud will be the H. C. F. of 
all the M,..iJJers. 

Exercise xlvi. 
Find the H. L'. F. of 

1. 115 and IM. 7. 6006 and 3fl18. 
~- 833 and 1-l,2. 8. 2871 and 1:.'13. 
8. 697 al'll t<~I. !>. 43902 and 495ll8. 
4. 892 aid ii; :·l. 10. 23940 and 28:.:50. 
5. 405 and !1,Jcl. 11. 14:J5, 1(184 and 2135. 
6. l~:20 and ~~J'.:l. 12. 1-1885, 203!)1 and 492S7. 

13. A grocer has two hogsheails of su1ar, one containing 
1104 row1c',,, ",Fi the other U:,8 :1n1:·,1,h. He wiRhes to 
put u,is s,•·~ar into harrds, ,•;1,ch :.,arnJ to contain the 
same number of pu,t.tds, and th:i the greatest number 
possibfo ; of how many rcmuls must each barrel consillt 1 

14. A/and B pcrcl,1,c, 1 horses at the same rate per htJad; 
the value of .d '.:i horses was $623 ; and of B'11 $1068 ; 
what w.ui the nurubor P"rchased by each 1 
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Section IV.-Least Common Multiple. 
Oral Exercises. 

1. What number is three times 51 four times 71 
A number which is on~ or more times another 

number is called a iniiltiple of that number. 
2. What number is a muEiple of 31 of u 1 of 91 
3. Name two multi{>les of 8; three multiples of 7. 
4. ', hat number is a multiple of bo~h 4 and 61 3 and 51 
6. What multiple is common to both 3 and 41 4 and 7 I 
6. Name all the multiples of 4 from 3 to- 30. 
7. What is the least number of which 3 and 5 are 

factors 1 
8. What is the least number exactly divisible by 3, 4, 

and81 
9. What is tl1e least number exactly divisible by 10 and 

121 by 8 ::-..nd 121 by 6 and 101 by 12 and 181 
10 . .7ames has just .enough money to buy oranges at 5 

com:; eac'1, rears at 4 cents each, or tops at 6 cents each ; 
how much money has he 1 

81. A Multiple of a number is a nw.mber that is 
exactly divi,,ible by that number. 

82. A Common rl[ultiple of two or more num­
bers is a nuriber that is exactly divisible by t!ach of 
the given numbers. Thus, 24: is a common multiple 
of 4 and 6, because it is exactly divisible by each of 
them. 

83. The Least Common Multiple (L. C. :M:.), 
of two or more numbers is tha least number that is 
exactly divisible by each of them. 

Ex. 1. Find the least common multiple of 24, 20, 
and 33. 

24=2 X 2 ;( 2 X 3 
20=2 x2 x5 
33=:Jxll 
L. C. M.=2x2x2x3x5xl1=1320. 

The L. C. M. of tha gfren !lumbers must co1~bin the 
factors 2, 2, 2 and ::l to bo <lfrh,ibL:) by 24 ; it must cont:i.in 
the factors 2, 2 anJ 5, to be divisible !:,y ::o ; it must con­
tafr1 the Lctors 3 a:tll 11 to be divisible by 33. Since the 
number 1320 contains all thmie factors and no others it ia 
the least common i; rnL;. '!.e of. 24, 201 and 33, ' 
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Hence, Po find the L. 0. M. of two or more '1'1111,mbers we 
ftnd the p1·ime factors of the numbers, and take the product of 
these .fi1ctorJ, 1i,ing each. the greate.~t number of times it occurs 
in any of the given mmibers. 

84. When ~he sev0ral numbers are not largit,_ the pro• 
cess may be sho:.:tened by successive divisions of the given 
numbers, by prime factu,·s whie'.1 are common to two or 
more of the given numbers. By this means, all the 
divisors will consist of the primo factors common to two 
or more of the numbers, and the numbers left after the 
livisions will be the factors which are not common to any 
two of the numbers. 'fhen the product of these common 
prime factors, and the factors which are not common, will 
be the least comnrnn multiple of the given numbers. 

Ex. 2. Find the L. C. M. of 15, 24, 36, and 42. 
2) 15, 24, 36, 42 Hero 2, 2, 3 are the prime factors 
2) 15, 12, 18, 21 common to two or more of the 
3) 1:,~l),-'2f . numbers, and 5, 2, 3, 7 are the 
-5;-2;-3~7 factors not common. 

L. C. M. = 2 x 2 x 3 x 5 x 2 x 3 x 7 = 2520. 
Exercise xlvli. 

Find the L: C. l\I. 
1. Of 15, 10 and 5. 16. Of 5, 9, 12 and 15. 
2. Of 20, 10 and 30. ~. Of 12, 15, 18 and 24. 
3. Of 9,. 12 and ~8. 8. Of 22, ?,5, 7! and 1~0:.. 
4. Of 10, 25 and ..,o, 9. Of 15, .:,0, 42 and 7 .,, 
6. Of 24, 30 and 3G. 10. Of 21, 64, 56 and 84. 

11. Of !>, 7, Hi, 23, 48 an 21. 
12. Of 16, 1:3, 14, 32, 50 ,;1"1 75. 
13. Of 15, 18, 2-!, 40, uO, 0:) aBd 00. 
14. Of thti eYen numbers ,:·o!,t 14 to 2S inclusive 
15. Of th'. odd n; 1•. 1J-::.·s from l3 to ';!;, i.11c;:1:iYe. 
rn. Wlur is the least number'-· !1ic:I: •lil'i•bl by 8, by 12, 

and by 14 gives in each case the rm,,,i11cl_•.· ,j I 
Li. What is th0 ieast sum of mr,ney for which I can 

purchnll'l cithor sheep at $6, cows nt $28, or horses at $150 
a hood1 

18. What is the least number of bushels of wheat that 
would mnke an exact numbc:r ot full loads for three dray1 
haulinJ respectively ~-i, 30 or 30 bushels a lo~d 1 

19. Wh,1.t is the least number of cents with wh1on you 
could buy an exact number of lemons at 6 cen~s each ; 
or oranges a.t 8 cents ; ~ bana.nas a.t 10 cents ; or pine 
applet at 16 cents 1 
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20. How many bushels would fill a number of barrel:1 
each containing· 3 bushels, or· a number of sacks, e3:cl 
containing 4 bushels, or a number of casks, e_ach cantam. 
ing 14 bushels, the qnantity to be the same m each ::.::10, 
and the smallest possible 1 

21. A, B, 0, and D start together, and travel the same 
way round an island which is 600 miles in, circuit. A 
goes 20 miles per day, B, 30, f/, 2:;, and D, 40. How 
long must their journeyings continue, in order that they 
may all come together again 1 

EXAMINATION PAPERS. 
I. 

1. How do you determine whether a given nt. TJ·r is 
prime or composite'/ Which of the foltowing nmnbf'!'B 
are prime and which composite :-'-611, 64J, 707,757, ' . ..:1, 
108'..J I 

2. Divide the, cont.inued product'of 6, 15, 16, S4, 12, 2~, 
and 17 by the cunti;rned j_Wu:bct of 2, 10, 9, 8, l:lG, 7, 
and,'H. 

3. What is the least number of dc,11'.1.rs th~t "·ill pur­
chase au exr.ct number of cows at $:.14 each, sheep at $G 
each, or hori,es at ~l:.;';' each 'I 

4. What is the least number which <lfridod by 18, 21, 
and 30 gives 13 for rcm:tinder in each case ? 

5. A man owns 3 tr::i.cts of fan,l, cont:tining 525, 725, 
and 875 acres, respectively. He wish(c'S to divide flach 
tract into lots that w:11 contain the same number of acres, 
and this the largest numbe1· possible ; of how many :c>.cree 
m·1st his lots consist 1 

II. 
1. Define Hi'.:;hest Common F,1 'lot<,;:- and Pri::i1J Fa:.,t r, 

and explain when a 11um'L>er is Odd and w]1011 Evon. 
2. E'ind. tho largest nnmber which wia <livi:'..c; iH::. ,_j 

1484, leaving as rem,,in,lcrs r.·,. •ectiv( •v 16 and fl. : 
3. WhaListhequo,1:.ntof HJx7jx.L:i,:32x23 dh: :e.:, 

by 432: :ci> x s x ~io 1 
4. Wh:.t is the ler.!!t number of m·~,NP.s that <"'J:a 't 

divided e!}tla~ly :11•1,m;: 16, 21, '.!4 or 30 boys 1 
5. ~ c:rn dig 2:i µ1-r, holes in •• day ; Ben di~ 2;., 8.ll(i 

0 30 lll th,: 8Mlle timo. What i1. ; l: _, .Sl ulks£ numbe,· 
~hich will ful'lli~l1 O;.;.d,;~ ~ays' L1bour 0itht:r ior eac!j work­ms alone or fur all wo1.iill1g ~oc;ether 1 
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IIL 
1. The pt'oduat of four aonseautive numbers is 73440; 

6.r,d the numbers. 
z. What is th~ hist nnm1nr of wres in a farm that can 

bt exa-::tly divLbl int;:i lots of 12 acras, 15 acres, 18 acres 
01 23 acras ea-:ih I 

3. A farm3r s )'.d 4 loads of a?_)p!es, e::d1 containin~ 15 
br..rreh, aml each barrel 3 bu:,h:.ih ~~ GO cents a bu~hel. 
HJ rec:iived as p.1.ymJ,1t 6 barrels of pork, each wei6hing 
200 pounls; wlut wa3 the por:, worth a pound I 

4. The product of two num\~1·3 i3 132Jl.i'3, and 7 times 
one of them is 2990; w:n: is the other one I 

5 How nuny raih will 01d·J3J a fidd 71G3 feet lon6 by 
3;15 felJt widJ, provid~d the fan-::a h str,\i~h;, 6 r:tils h[gh, 
the rails o.f e1u.tl bngi;h, and the lon:;o::1t L'.1.1t ,;:~a be Uded 1 

IV. 
1. A farm3r exch:t11'J3U !) tub3 of hutt ·r, each contain­

ing 56 pound,, worth ~5 cen~s par pomd, f,H' 4 chests of 
te<l., each containing 4.2 poumh ; whai; was the tea worth 
po· pound 1 

2. \Y:i:v. i'! tho smallest sum of mriney wit11 whic'i I crm 
b•.1y sluep at$:-, each. Cl)WS ;~t ;'pJ b u.1•;:1, o:,~n at ,iiJj4, each, 
or horses at :;i'.1~1 0v::h 1 

3. DiviLl•· tll..l C 111tinu•JLl pr0Ll1-1ct of :;1, n, 141, !"172, and 
7;.,0 by th·c c·ontinuod produ,Jt <)t :), 17, JS, ::1, 3G antl 45., 

4. Fi11d the le::i~t nu,nber whi ·11 di,··,t ,-l :,v 15:)J, 2J30, 
and 31H8, will leave the s:m10 1·tmum,:"r, 71ft. 

6. The followin,; are the p1·iJ11.J ;,tc:t .. ,·s uf ,L number: 2, 2, 
3, 6, 5, 7, 11, 11, 13, 19, St), aud :.:..:~ ; fiml ti1e number. 

V. 
1. State an.-l prov,1 the rnle f0: fin l;n~ the TI. C. F. of 

two numbers, ancl find Ghe H. C . .If. of J.::' • ~!Jl)l) ,'.!"l 3:)1 ~,\H. 
2. Find the L. C. ,\I. ,i: lli, 24, ,,n,l ::SU, .J.ilJ .,,pbiit tl10 

method. 
3. A school w,~~ foun, I ~o ,::,mtai11 !;nch :i, numb 11· of boys, 

tl at wh"·1 arran~e<l ia sixes, sc";.;ns, niw:s or twelves, 
ther~ wc:e ((!ways five over; ho1r ma,ny children, c~t lea~t, 
dld the school c,,nb•.in I 

4. The fore ,vi.l ltin:l w1,n~'·, of a carri:,:-:e are 12·aud 15 
fE>et ill cit-..:u111~·er.J·w::,; 6.n:l i.11e h1ast 11'-11111.-:rof 1·evolutions 
of each thu.t will give the s,1,me Ici1~fo. 

6. Exp la.in the term ai m.e,u,i,-.: a-1,l c'1,n,n.:m m:a8t'1':; and 
p:!oVe, by means oi a:, e·:,, .1,Jle, that eve.'.Y <-«J11w1on n:, .. 1s::re 
of the diviueud aad <lil'i:,v.· is u ll1X\;;W1;; o.f th.i r\llll.,UUder. 
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FRACTIONS. 

Section !.-Definitions. 

Oral Exercises. 
1. If an apple i3 divided into two equal parts, what is 

one of these equal parts called 1 
2. How many halves are th3re in anything 1 Write 

.:lown one-lrn.lf. (See example 7, page 4~-) 
3. When I divide an orange into three equal parts, 

what is one of thesJ equal parts called I What are two of 
them called 1 

4. How many thirds are there in anything 1 How 
many fourths are there in anything ! 

6. How would you get fourths I fifths 1 sixths 1 
6. How m:my thirds make a whole 1 How many 

fourths I sevenths I tenths 1 
7. Into how many eriual parts must a thing be divided 

lo get halves I fifths 1 sevenths 1 eighths 1 
8. Two halves of an apple are equal to how many 

Nhole apples 1 
9. What :1re four fourths of a pear equal to? 
10. Which are the smaller, halves or thirds 1 Halves 

,"Jr fourths 'I thirds or fourths ·1 
'1.'he value of the pal't varies according to the nmnber of 

q_uctl parts into which. the w.'iole is divided. The more 
,1arts it is divided into, the ciMt'lcr they must be. 

Ha.lf I Ha.It 
Third Third •r1:11r<1 

Fonrth Fourth Fourth Fourth 

0n~ half of a thing is gro::i.ter than one third; one 
Ju.rd 1s greater than onJ fourth. 

85. A fraction i;; an exprc::;sion represem,mg one , 
or more of the eq ute.l pa1·ts of a unit. 

'f.t. 
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86. Fractions are divided into two classes, Com­
mon, or-Vulgar Fraoliions, and Decimal Frac­
tions. 

87. A Common Fraction is one which is ex­
pressed by two numbers one placed above the other 
with a line between them ; thus four-fifths ia written 
-f; nine-eleventh·~, T9r; ten thirty-fifths, H· 

88. One of these equal pal'ts is called the Frac­
tional Unit and instead of the name of this unit 
being written after the number of such units as in 
whole numbers, it is placed undt!r it. Thus, three 
apples is written 3 apples and 3 fourths, ¾, 

89. The number written below the line is called 
the Denominator or "nmn1-giver" becadse it indi­
cates th"l name of the fm,ctioaal unit, i.e., it shows 
into how many equal parts the whole is divided. 

90. The number written above the line is called 
the Numerat:>r, i.e., the "nwnb1rer" or "co1mt1Jr," 
because it indicates how nrn.ny of the parts named by 
the denominator are to be take~. 

91. The Terms of a fraction are the numerator 
a.net the denominator. Thus, -~ is a fraction-5 and 8 
a.re its terms. 

92. A Proper Fra.ction is one whose nnmeratcr 
is less than its denominator. Thus, ½, }, i are proper 
fractions. 

93. If we cut an apple into two equal parts, one-half 
will be represented by ½· 

If we cut an apple into four equal parts, one-half 
will be reprc~e11ted by f. 

If we cut an apple into ei:;lit equ::i,l parts, one-haH 
will be represented by a, • 

. ·. ½=¾=!• 
di1:,1lr,:,!y, 

If·w1~ cut an rnplr· into tliree equal parts, one-third 
, .• ~;• l,e r~pres.;a;,cJ 1,y k• 

1f w~ cut an apple into nil,a equal uarts, one-thiPd 
,·:ill be represented by ;. 

7.~.iatartwiwcd' , . .fon. 
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If we cut an apple into eighteen equal parts, on.e-tMrd 
will be represented by T6ri• 

.·. ½= e =T"s• 
Hence we conclude that, The value of a fra.n­

tion is not altered by multiplying or divi.i­
i~1J bothit.s ir .. u13rator and its de.nominat.)r 
b7 the sa1ne number. 

The following is another proof of this importa.ut 
pPoposition : 

A B 

El-, I l I I l, It I I! I I IF 
C D 

CD= ·r"s of EF, 
and AB= 1 of EF; 
but AB=CD; 

.·. 1=1\·= m-. 
94. The usual definition of a fraction is gi,•en in 

Art. 85, hut by the help of the fo110lwing pt•opt>siti<,n, 
which is be;:;t explained by an exampl~ we shall be 
:,b!;, to obtain another delinition of a fraction, whieh 
is sometimes useful. 

Ex. 1. Prove that f of : ~ ¼ C\f 2. 
Since l five-fifths of a unit, 

2 = ten-fifths of a unit; 
• •. ¼ of j = ½ of ten-tifths of a. unit 

= two-fifths of a unit 
f of 1; 

• •. ¼ of 2 = i of 1. 
Bence, TVc nit.y define a fmction as a simple 1nanne1 of 

indicating thxt its numerntor i.-:i to be divided by its ae­
nominator. 

95. Since 3 apples multiplied by 2 = 6 apples, 
so 3 eighths (U " 2 = 6 ei6hths (G); 

••• :.l X ~=&• 
Hence, To mnltiply a fractio1t by a whole number, ·we 

simply 1n1iltiply the. iu,me·rator by the wlwte number, Q.-M 
retain the de'll,ominator. 
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Sinee 8 marbles divided by 2 = 4 marbles, 
so 8 ninths (~) " 2 = 4 ninths (j), 

.·. 9-+2=i. 
Hence, A fraction is divided by a 1chole number by dim­

ding the numerator by the number and retainiag the de1wm­
inator. 

98: From the preceding article it appears that frac­
tions may, in general, be treated as whole mtmbers. 
Indeed, they differ from whole numbers simply in the 
unit employed. Thus in 20 1 foot is the unit or 
base of the collection and in j, fractional unit is 
!, four of them being taken or colkcteJ. to fo1·m the 
fraction. 

The fractional unit i.a always equal to 1 divided by the de­
nominator. 

Section II.-Reduction of Fractions. 

Ca.se I. 

97. To reduce whole or mixed number9 to 
improper Fractions. 

98. A Mixed Number consists of a whole mun• 
ber and a fraction; as 3-s, 4t, &c. 

99. An Improper Fraction is one whose nu­
merator is not less than its <leuorninator. 

Oral Exercises. 
L How many halves in 5 apples 1 

In 1 apple there aro 2 halves, and in 5 apples there 
are 5 times 2 hakes, 01· 10 halves. 

2. How mauy hakes in 6 ? In 10 I In l::i 1 In 401 
3. How many fourths in 4 l Ia 6 I In 9? In U 1 
4:. How mauy fifths in 4} I 

In 1 there are 5 fifths, and in 4 there are ·•, timtis 5 
fifths or 20 fifths, which a.tided to 3 filths, make 
23 fifths ; therefore l ,;- = ;;3-_ 

5. How many fourths in 'iJ I In 5i- l In.9! 1 In 1211 
6. How many su~hs iu 40 I In Sl I In Ot I In Ht 1 
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Ex. l, Reduce 27 ¾ to fourths. 
27f=27+£; 

Now, 1=¼; 
.·. 27= 27t=~; 

• •. 27 +!=~+¾=~=27X:+S 
Hence, To reduce mixed numbers to improperfractiqns, we 

m1iltipiy the -whole number by the denominator of. the frad-, 
-tion, add the nmnemtor to the product, and wnte the de· 
nominator imder the sum. 

Exercise xlviii. 
Reduce to improper fractions 

1. 3}. 7. 35}1. 
2. 4}. 8. 82}+. 
3. 9,-. 9. 51½f. 
4. 4i. 10. 861't-. 
5. 111\. 11. 99rr. 
6. 12g. 12. 78H. 

Case II. 

J.3. 237.1,3:f. 
14. 304,f,'¾r. 
15. 1306rh. 
16. 2500¼H-
11. 10'.>l r¾h-. 
18. 2897~H-

100. To reduce improper fractions to 
whole or mixed numbers. 

Ex. 2. Reduce H io a mixed number. 
Since di vi cling both terms of a fraction by the same 

number does not change its value (Art. 93), 

!1'7 =87+11= 7{-9 - 7tO. 
):1 11+11 1 - 11• 

Hence, To reduce an improper fraction to a whole or 
mixed number we simply divide the nttmerator by tlw 
denominator. 

Exercise xlix. 
Reduce the following fractions to whole or mixed 

numbers; 
1. Jf, 
2. "..t. 
8. ¾,l. 
4. t~-
6. llj-. 
6. lfl, 

7. 
8. 
9. 

10. 
11. 
12. 
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Case III. 
101. To reduce a fraction to its ·1owest 
rms. 
102. A fraction is in its Lowest Terms when 

t1:ie nnmei-ator and denominator have RO common 
factor. 

Ex. Reduce ir:!'13 to its lowest terms. 

T
4ia= ½}=a, 

Dividing both terms of T4"'18 by the~common factor 
4, reduces it to H ; dividing both terms of this fraction 
by 3, reduces it to t• Since a, has its numerator and 
denominator prime to each other it is in its lowest 
terms. 

We might have found the H. C. F. of the numerator 
and denominator and divided both terms by it at once. 

Hence, To reduce a fraction to its lowest terms we divide 
both terms by a co1nmon f,tctor, anrl the res11lt again by a 
common factor, a1id ao on till the terms have no common 
factor. 

Or we may divicl: both terms of the ftrJ,ction by their 
Highest Common Factoi·. 

Exercise I. 
Reduce the following fractions to their lowest terms. 

1. u o. m. 11. t~~~❖· 
2. H· 10. !:f'f. 1s. rn,5"• 
3. u. 11. -li',0,x. 19. l'Jlu• 
4. if• 12. }Lfl• 20. -Aa-H-
6. tu-• 13. ¥Pn-- 21. HH-, 
6. f f.z. 14. ~ j :: }. 22. ¾fff. 
'1 . .,u. 15. m't- 23. HU-
S. Ja-!, 16, ~:;u:,· 21. ifil, 

Case IV. 

103. To reduce a Compound Fraction to a 
Simple one. 

'JI 
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104. A Compound Fraction is a fraction of a 
fraction ; as ½ of ¾ ; t of !, &c. 

105. A Simple Fraction is one in which both 
numerator an<l <leaominator are whole uumbers; as 
¾, ¾, &c. 

Oral Exercises. 
1. What is ½ of 6 apples 1 _of 10 boys 1 of 16 cents 1 
2. What is ½ of 6 ninths I of 10 elevenths 1 of 16 

twentieths 1 
3. What is ¼ of ~ 1 

Since f of G npples=3 apriles, 
½ of 6 ninths (8)=3 ninths rn). 

4. What is ! of H 1 of a 1 of H I of -h 1 
5. Wlrn.t is ½ oq. 1 ¾ oq ? ¾ of H· 1 ! of U 1 
6. What is t.of ! 1 

½ of t~t~~f f.s=h. 
7, What is½ of¼? ¼ of½ 1 ¼ of½? ! of ¼1 
8. A boy had ¼ of a dollar, and lost ! of it 1 what part 

of a dollar di<l he lose 1 
9. A man owned + of a farm, and sold ¼ of his share; 

how much <lid he sell I 
10. I had ½ a. ton of coal, and gave my neighbour ¼ of 

it ; he gave his brother ½ of his share ; how much <lid his 
brother get l 

Ex. 4. Reduce .g of k to a simple fraction. 
f=iJ, 

¼ of i=¼ o.f ¾8-=-lu; 
f of!=3xl-.,=H=~ 

= :~~;~~~~t\ii~1

~c

1

1.~

1~:-~f~~::~: 
Hence, To reduce a compnnnd fraction to a si-mple one, 

multiply the nmnercitors together for c~ -new nmnei'ator and 
the deauminatol's together ful' a ,,ew dr11uminatvr. ' 

NoTE.-BPFoni performmg the multiplic'.l.tion, mixbd 
numbers should b,1 reduced _to impr0per fractions, and any 
factor common to a numerator and denominator ca.noelle"d., 
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Exercise Ii. 
Simplify the following fractions: 

1. i of fr. 10. ~ of i of { of.ft. 
2.. of -f'I• 11. f; of f. of i°11 of f· 
3. of 41. 12. -t£ of!/; of :1,\; of 7. 
~q~. ~~clhclHcl~ 
6. f of! of J. 14. fl of i8r of Hof 9g. 
6. ! of -A·aof ~- 15. } of Si of} of 2 1• 

7. -fr of ~ of ~l- lG. i"ir of t of ! of 4f 
8. i of If of t of &· 17. ;; of ~ of g. of 9. 
9. ½ of i of -Ar of fr,. 18. A of lt, of 3:!J of 6. 

Exercise Iii. 
1. Some boys owned i of a boat ; they sold f of their 

share ; what part of the bo,tt ditl they sell 1 
2. Having ¾ of a bushel of potatoes I gave away l of 

what I had ; what part or a bushel did I give away ·1 
3. A boy had t'b- of a dollar, aud spent ¾ of H ; oow 

much did he spend I 
4. A gentleman owning } of a factory gave fr of wlu1t he 

owned to his son; what part of the whole factory was the 
eon's share 1 

5. A has t of a ton of hay, which is i as much as B has; 
how much has B 1 

i of what B has = r of a ·1.on ; 
. ·. i " = i of f of a ton= ~\ of a ton ; .·.t " =•lxirofaton=itofaton; 

. ·. B has H of a ton. 
0. A own11 + of n. railroad, and¾ of this.is 3g. timc,s what 

B owns ; how much docs B own I 
7. How many acres of land has B, if 1\ of 18 is l" of 

his numucr1 
8. A's money equals I,, of f:.;7:;o, and ..l's is 3& of IJ's 

money ; how much money has B I 

Case v. 
106. To reduce Fractions to ACiuivaknt 

ones having the least common cle-ui:~minator. 
1. Let tlie denominators be JJrimo t,J each other and th. 

fra,ctioM in their aimplcd furm.. 
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Ex. 5. Reduce -~, ¾, and ,t to equivalent fractions 
with least common denominator. 

Since multiplying tJ.1e terms of a frnction by the 
same number does not change its value, we have, 

and 

t= ::~:: ==t-a, 
¾= !:!:: =tih 
4_~><IXl_43 
-ir- s·x-4xo-•lll' 

Hence, To reduce fractions to equioolent oms 'having a 
commun deiwmi,wtor, we mtiltiply both terms of each frac­
tion by alt the denomiliators except its own. 

Exercise liii. 
Reduce to equivalent fractions having a common de-

nominator. 

1. *· i. l 4. ¾, i. q.. I .,. *· ½, ~, ¼-
2. f, Ti;• 5. ~. t, 1,.. 8. f, ¾, !, H♦ 
3. f, ir- G. ¾, ¾, £. 9. ¾, ¾, !, ·r8r-
2. Ld the denominators be not prime to each, other. 

Ex. 6. Reduce 5, t, ;J-, and t to equivalent frac­
tions with least common denominator. 

L. C. M. of 3, 4, G, 8=24. 

't=:: !=U, We find the L. C. l\I. of the denomi-

¾=1: :=a. 
1=1: !=g1. 

nators to be 24, hence 24 is !he least 

common denominator. Dfriding 24 

t=t: !=n. by 3, the denominator of l, we find 
we must multipiy 3 by 8 to produce 24, similarly with 
the other fractions. 

Hm1cc, To 1:·•t/11l'e _r,.,.,ctions to equivalent ones h,1,1,frig ~ 
eomm.on dJ,wminatvr, 11-!1c,, the <lcnornil<atm·s are 1wt prime 
to e~c,h. othe1·, ;»~ find, tl!~ fer1.,t co:nmon multiple of 1I1-e de­
nominatol's, di1ntle tlns v:1 each ,fr,1v,1i1uitor, and m1t•tif1l?J 
both terms ojtkefraclion by ti~ !luotien~ 
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Exercise liv. 
Reduce tl1e following fractions to equivalent ones 

with the least common denominator. 
1. ¾, !, J. 10. 2, llT, !, 
2. ½, ¾- t· 11. 2½, 3¼, ~-
3. t, lrn 1rr· 12. !, 4;t, 5. · 
4. i, -l2, ½~- 13. 3, 4k, T~T-

6. ¾, !, -i--i• 14. l, 15n /2, H. 
6. i, iu, i}. 15. f, lr, ,J~, 6. 
7. t, •fo u. rn. ,4-;, 41, i, 2. 
s. ii, t, {. 17. -/1, ½ i-, H, R:1--
9. t, ;f., t- 18. 2_1, 71, 3J, 4-&. 

107. Comparison of Fractions with respect 
to Magnitude. 

To compare fractions we must express them in terms 
of the same frae:tivual unit, that is, we must hri_ng 
them to a common denominator. _ '\Vhen they are s2 
expressed they are compared as otller numbers. 

Ex. 7. Arrange the fractiona !, i, r7'I, iu order of 
magnitude. 

Reducing to equivalent fractions hadng a common 
denominator we have j ~.- ½ ~. ; J; hence the order of 
magnitude is i, T7

2 , l• 
If two fractions happen to I1a.ve thr. r.!lme numerator, 

that which has the smaller denominator is the greater; 
for its units are greatur, and there are the same num­
ber of them in each. 

Exercise Iv. 
Find which is the grea.te1·, 

1. ♦ or t l 4. {, or IJ 
2. J or 1t. 6. ~Y or;;_;. 
3. -l-r. or H- 6. t :i' or H-

Which is the grcate'.it 
foaowing: 
10. lrr, tr., H 7 
11. lr, l1, H 1 
12. h, i, -h 1 

7 .. ,r\ora. 
8. -o or . 
0. rt l)r ti-. 
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Arrange in ascending order of magnitt1de 

16. H, t'rr, >t"'I, r!:c, } I 7. t, i, ¾, f, U· 

Section III....a...Addition. 

Case I. 

108. To add proper fractions. 
Oral Exercises. 

1. What is the sum of 2 apples, 3 apples and 5 apples) 
2. What is tho sum of 2 elevenths, 3 elevenths, and 6 

elevenths? 
3. How many ninths are ~' !, ½, and¼ 1 
4. James paid$½ for a slate, :J; for a read.sr, and$} for 

nn arithmetic ; how much ditl he pay for all I 
6. JHa,·y paid $} for some ribbon and $¾ for a pair of 

gloves ; how mnch did she pay for both ! 
6. Jane bonght ¾ of a yard of ribbon at one time and 

t of a yard at another time ; how much did she buy at 
both time'! I 

{=i, and l+ ~= \1=1~. She, therefore, bought lj 
yarcls. 

7. A farmer sold t of his grain to one man, and ¼ of it 
to another ; how much, did he sell altogether I 

i=f:,-, and¼= lo; . ·. ¼+¼=lo+{b-=H. 
8. If I pay ! of a clolla.r for lrn_tter, t of a dollar for 

c.r:•Ji:., and ½ a uollar for cheese, how much do I pay for 
all1 

!l. \Yhat is tho sum of ! and !- 1 of ¼ and ¼ 1 of ! and ! 1 
10. What is tho sum of \ and .1. ·1 of .1. and i- I of ~ 

and ¾1 - 3 2 
· " 

Ex. 1. Find the. sum of ~' t·, nnd lo• 
i + ~ + lo = H + i J + :l'°o = H = H = TA5• 

In this exat,1ple w~ are required to a<ld fifths, sixths, 
and tenths together. As the addends have not the 
sarne name, we ~n.nnot ad(l them till they are changed 
into others k,.i:;;,: the s,1.me fra.ctional unit. "\Ve, 
the1·e£o1:e, ch.~..1g1;: 1.hu f,ac~ivn:; inLo others ha~ a 
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common denominator, we then add the numerators 
together for :i new numerator, and call the sum 30ths. 
\Ye reduce the improper fr,iction to its lowest terms, 
and then to the mixctl number, I ft. 

Hence, To adcl fraction.~, we reduce tlirm to cqnii-alent 
01..e.; hu.vinJ a common de,wmi,wtor; ire then, aclt.l the nii­

m•r,itu,-;; t11;1eihc,· fol' a 1,cw II w,taatur cotd plccce the ~um ove1 
tl.t cum,nua denumi11atur, 

Exercise lvi. 

Add together the following frart.ions : 

1. } and¾, 7. {:, ¥-,land l,, 
2. ! and f. R ;;, i',;, i} and lir• 
3. 1'-i and,¼. 9. J, ~,Hand l-5 , 

4. ~' ! an1l t· !!.'). :}, };, ;i- and J. 
6. ~.~and r 11. t, :\, H abd 1i· 
6. ,lr,, i~ u.nd ./a· 12. }. 4, ('J and r1

,,., 

Cas-3 II. 
109. To add mixed numbe,rs. 
Ex. 2. Add together 2 t, 3 ~, 7 l"i and T'a• 

2:-i-;:;'.~-11\+ln 
=2+3+:+k+!+i;~ +ia 
= 12+!~ +j5+iht+i} 
=12+.lu1Ll=12+!:?l=l4~. 

NoTE.-'WLm thero are mixed m11:1bcrs in the example 
\N add the sua1 of the whole munLers tu the sum uf the 
f..,,ctiuns. 

Exercise lvii. 
mnd the sum of the following fr:wtions: 



88 ELEMENTARY ARITlllIETIO. 

Section IV.-Subtraction. 
Case I. 

110. To subtract one fraction from another. 
Oral Exercise. 

1. John hns 7 marLles, J amcs has 4 : how many mar'blea 
has JoLn more than Jameid 

2. John has 'f~ of an apple, Jp.me~ has l:z or an apple; 
how much- has John more than .Thmes 1 

3. How much les:.; is i than f I f than ~? J than J 1 
4. John has ½ of .i.n apple, James has! of an apple; 

how much has John more than James 'I 

½= /ri anc1 !=f~-;. ·. ½-¼=h--f~=y\. 
5. A boy spent ½ of E, money for a co::i.t and ! of it for 

a hat ; how much had he left I 
6. "'hat is the difference hctwecn ½ and ·½? 1 and l 1 
7. What is thll difference 1.1"~11'cc11 i and i.'-J 1 between! 

an<l ½.? 
Ex. 1. From 1

7
2 take ..Z,i• 

In tl1is example we are required to take twentieths 
from twelfths. As we can only subtract numbers 
that have the same name, we must change the frac­
tions into cqnivalent ones, havin.~ a con1111O11 denomi­
nator. T", l.Jecomes -~ ~. t1nd -;;(0 becomes l i. We 
now find the difference Letwecn ~ J a11d .g to be -H 
which reduced to iL lowest terms is •lrs• 

Hence, To subtract one fnwtion -from a-1wthe,• we 1·educc __ 
the fmcti,,Hs to crzniwlcnt ones htu;iny 11, comm11n denO'lnina­
tor; 1t·e then s-ubtract the nmnerntur uf the subt;•ahe11d from, 
the nunwmtor of the minuend; a-ncl vlcice the difference ovC'l' 
the comuwn dciwmiuator. 

Exercise 1 viii. 
Find the difference between. 

1. ~and;. 
2. i aud f.· 
3. ttmd h\·· 
4. Handt, 

9. 11, and f. 
10. U and ~n:·, 
11. !,. ancl ~ . 
12. ,A and u-
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Case II. 
111. To subtract when one or both the 

fractions are mixed numbers. 
Ex. 2. From 16} take 9 J. 

lG}=lGi'~; lli/:.l+H=16U, 
94= 9{h; 9;~ + 1 =101\. •·-6,;. 

vVe firRt reduce the fractional parts of the given 
numbers to their least common denominator, 12. 
Then, since ,r~ cannot be taken from -i\;;, we add 1 or 
H to both minuend and subtrahend (Art. 33). This 
gives 16 +ll- for minuend and l0t2 for subtrahend. 
Then subtracting the fractions and integers sepa­
ra.tely we have 16 l !J- - 10 t, = 6/:;, the required result. 

No-rE.-'l'he fractional part of the result c:tn be obtained 
mucl1 more readily by subtracting the numerator of the 
fraction in the suutrahencl from the common tknommator 
and adding the remainder to the m11nerator oi the fraction 
in the minuend. 'l'hus 12-!J=3; 3+4=7. This is the 
numerator of ,the fractional part of the l'eSult. The in­
tegral part is obtained as abo,-e. 

Exercise lix. 
Find the value of 

6. 3{':-1;,. 
6. ~if - 1,\·. 
7. 61'\-~'.::'(, 
s. 4~ -1.u. 

Ex.m·cise Ix. 
Practical Problems. 

1. Tte sum of tw , nmnb(;l'S is 26J and the less is 7f; 
whu.t is the o:n'n: ,;1· I 

2. l•'rorn :t Larrel of vinegar c,n,:crning :Ht gr.ltons, 
14~;1 gallon~ were drawll ; how much was there left 1 

3. 'l'o what fraction must the sum of i and 1-+, be ad<leJ 
that the sum rn:.y be { { ? 

4. From ,t piece of silk cuntaining 35J yarc.8u 14! 1ard1 
wi:re sold ; how nrnch, reiuained in tho piecd'I: 
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6. From $10, $2! were given.to JameB, $3! to Jane, 
$1½ to Emily, and the remainder to Mary ; what did she 
receive 1 

6. A has two farms, one of 70} acres and the other of 
118H acres; if he sells 87H acres, how much land has he 
left I 

7. How much paper has a printer left if he harl on hand 
30-h reams, aud has used 7¼ reams for one job, and 3f 
reams for another? 

8. A grocer, luwing mixed 15~ pounds of tea with 32P,­
pounds of a diii,Jrent kind, sold all the mixture but 13¼ 
pouncls ; how much did he sell ? 

9. B started on a journey of 100 miles ; t.be first day he 
travelled 30f'\J" miles, the second day soi- miles; how Jar 
has he yet to go 1 

10. Henry had $47}, and James as much lacking $!>ft; 
how many dollars had James? 

11. 'l'he selling price of a horse was fl35} ; the gain 
was $2ulf; what was the cost priee ·i 

12. Find the sum of tho greatest and least of the fr:,.c­
tions 1, 2\, t, -.}0 , tho sum of tho other two, a11d the d.f­
ference of these swus. 

Exercise 1:ti. 

Practical Problems. 
1. $249} is &1:J4! less than the value of my horse and 

c::i.:Tiage ; what are they worth 1 
2. ,\ boy paid ~H for a ball, $A for a slate, f;- for a knHe 

and ~ls for a book; how nrnch did he spend / 
3. What is t.he entire weii;ht of 4 crocks of bntter 

weighing as follu1vs; the first 10! pounJs; the second, 
llJ pounds ; the third., 13 llf pounus, and the fourth H½ 
pounusl 

4. Three men 1,onght a horse; tho first paid $41 r.., the 
second•paid (,u3'i .. ~' and the third as nrnch as 1.L,;; o,l.er 
two ; wlmt wa:; t 1e cost of the hors~i I 

5. A grocor has 3 Lnr:cls of molasses ; tlrn firs~ confa.ins 
ll'li gallons, the second, -¼'l.i .- t.1d the t!1ird, 36& zall011.'I; 
hr,w i.,,dl.\' µ:tllc ns are the1·e iii tho three ba.rrels I 

ii. Wkt:. -rm1uber is t-hat from ,·,llich '-f .:,His taken t..'i.e 
remai1.,k;· will be 2H 1 • 

';. A merchaut s,Jld 3-.lfr ya.rJs of cloth for QD4-fB", 39}t 
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yards for $124f, and 70( yarda for $184f ; how many 
yardE ,f cloth did he sell and how much did he receive for 
the whole I 

8. Four geese weigh respectively 9¾, 10}, 12/6 and llf 
pounds ; what is their entire weight 1 

9. A lady hired a gardener at 15 cents an hour for 3 days; 
how much did she pay him if he worked 6/2 hours the 
first day, 7¾ the second, and 5¾ the third 1 

10. If of gallons of brandy are mixed with lf :r gallons 
of water and 3-;i'1 gallons of whiskey, how many gallons are 
there in the mixture 1 

11. A paid $46½ for an ox, and $57f2" more than this for 
a. horse ; for how much mnst he sell them to gain $26! 1 

12. A owns 71~ acres of land, B owns 112-h acres, C 
owns 217½¼ acres, and D owns 372H acres, "'tiow many 
acres do they together own 1 

Section V.-Multiplication and Division of 
Fractions. 

Case I. 
112. To multiply a fraction by a whole 

number. 
Oral Exercises. 

1. If 5 cents are multiplied by 3, what is the product 1 
2. If 3 marbles are multiplied by 5, what iR the product 1 
3. If 3 sevenths are multiplied by 5, what is the product 1 

3 sevenths ( -i/-) multiplied by 5=15 sevenths vY·=2t). 
4. How much will 5 pair of ducks cost at$! a pair 'I 
6. How much will 10 yards of cloth cost at $! a yard 1 
6. If it requires f of tt yard of cloth to make a vest, how 

many yards will it require to make 8 vests 1 
7. If a man earns $1· in 1 day, how much will he earn 

at the same rate in 10 days 'l 
8. If a hat costs $3-, how much will 12 hats cost 1 
9. If 1 yard of muslin costs $f, what would be the cost 

of 4 yards 1 
10. If a man can plough J of an acre of land in 1 '<lay, 

how many acres could he plough in 7 days? 
11. If a bal'l'ei of flour costs $Sf, what will 5 barrels 

,ost 'f 
Multiply the fractional and integral parts separately, and add 

Ule products. 
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12. How much is 6 times ¼ 1 !<J 1 t½ 1 i 1 
13. How much is 8 times H 1 ,& 1 i 1 { 1 
14. How much is 10 times lttr 1 2£ 1 6¼-1 Sh 1 

Ex. 1. Multiply T3a by 5. 
Since 3 apples multiplied by 5 = 15 apples, 

so 3 tenths (in) multiplied by 5= 15 tenths (H); 
,·. 5xlrr=Hi= 6

~
3

; 

but 6
~

3 =½ (Art. 77)=10:o· 
Hence, To multiply a fraction by any number we either 

multiply the numerator or divide the denominator by it. 

Exercise bill. 
Multiply 
1. l.llJi by 9. 4. p by 10. 7. H by 21. 
2. 15 by 8. 6. 2 { by 49. 8. i1i- by 24. 
3. /g- by 7. 6. U by 91. 9. /h by 36. 

10. At $1! a day, how much does a man earn in 4 weeks 
of 6 days each? 

11. What is the cost of 36 llozen eggs, at 36½ cents a 
dozen 1 

12. At $16¾ a month, what will a. boy earn in 12 mouths I 
13. What is the cost of 12 pounds of beef at 14£ cents 

a pound 1 
14. What is the cost of 14 bushels of oats at 62½ cents 

a bushel 1 

Case II. 
113. To divide a fraction by a whole num­

ber. 
Oral Exercises. 

1. If 8 apples are divided by 4, what is the quotient I 
2. If S ninths are-divided by 4, what is the quotient 1 
3. Divide ·~ by 2 ; f1 by 3 ; H by 8. 
4. If 3 ducks cost 1~ uf a dollar, how much will 1 duck 

cost 1 
Cost of 3 ducks==$t0 ; 

" 1 duck =k of 8r"n=$?c,=$l=20 cents. 
6. If 3 cap3 <,:ost -fo of .~ dulfar, how much will 1 cap 

cost 1 
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fl. William. had 1'\r of :m orange, and divided it equally 
among.:> of his echoolmat~s; what part of an oranrre did 
he give to each 1 " 

7. A man shares J of a ton of coal among 5 persons ; 
how much does each get 1 

Shar~, of 5 persons=~ of a ton ; 
1 person =½ of i of a ton 

=:A of a ton. 
8. If 8 men can do ¾ of a piece of work, how much can 

1 man do in the same time 1 
9. If 3 men together own J of a vessel, what part of the 

vessel does 1 man own, if their shares are equal 1 
10. A lady gave ¾ of a pound of candy to her 4 sons and 

2 daughters ; what was the share of each 1 

Ex. 2. Divide ff- by 4. 
Since 8 apples divided by 4 = 2 apples, 
so 8 ninths (S-) divided by 4= 2 ninths (e); 

.·. i+4=l= s:4. 
We may obtain the same result by multiplying the 

denominator of ff- by 4, and re<lucing the resulting 
fraction to its lowest terms ; thus, 

t· + 4 = 4+9- ~ i• 
Hence, To divide a fraction by any rw,mher i1:e either 

divide the numerator by tlie nwnber or rnultiply the denomi­
nator by it. 

Exercise lxiii. 
NOTE.-Reduce mixed numbers to improper fractions. 

Divide 
1. tt by o. I 4. i by 17. 7. 4~ by 10. 
~- 40 by 7. 5. 7:,,. by 6. 8. 1201, by 16. 
3. ff-:i by 9. 6. 4 by 7. 9. 287i by 12. 
10. If a. man cim reap 22¾ acres of wheat in 7 days, how 

much could he reap in 1 day 1 
11. If a man can cut l 5f cords_ of wood in 7 days how 

m~ny cords could he cut in 1 day I 
12. If a. man can walk 38! miles in 10 hours, how far 

could he walk in 1 hour I 
1~. If 7 tons of coal cos~ $605, what is the price per 

ton 
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Case III. 
114. To multiply a whole number or a 

fraction by a fraction. 
Oral Exercises. 

1. If a yard of muslin cost 12 cents, how much will ½ of 
a yard cost I 

2. If a man earns $60 a month, how much will he earn 
in ¼ of a month 1 

3. If a ton of hay coLts $25, how much will i of a ton 
cost 1 

Cost of 1 ton=$25; 
" t " =½ of $25=$5; 

i '' =4 X $5=$20=$4-".,~. 
4. If a house costs $800 and a barn ¾ as much, how 

much does the barn cost 1 
5. If ! of $50 is 8 times the cost of a shawl, what does 

the shawl cost 1 
6. How much will £ of a bushel of potatoes cost at $¼ 

a bushel 1 
Cost of 1 bushel=$¼; 

" ! " =¼ of ¼=$~5 ; 

f =3 X $ 4!5 = $¾}. 
7. John had $f, and lost i of it; what part of a dollar 

did he lose 1 
8. Robert had £ of a melon, and gave his brother ! of 

it ; what part of the melon did he give away 1 
9. A man owning / 0 of a mill, sold ½ of ¼ of what he 

owned; what part of the mill did he sell I 
10. Thomas had i of an orange, and gave to John¾ ot 

i of what he had ; what part of the whole orange did he 
give away 1 

Ex. 3. Multiply tu by f. 
Here, 3><i-4t1=];~. (Art. 112.) 

This result is evidently 7 times too g1·eat, because 
,his not to be multiplied by 3 but by t of 3 (Art. 94); 
we must therefore divide H by 7. Hence we have 

if X i\=}&+7=1\lh- (Art. 113) 
3X4 

=1x19 
_ th_!_P~~~ct of the numerators 

the product of the denomine.ton 
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JJ.encet 'l'he product of two fractions is fowrul by multi­
plying the two mimel'cttors together for the numerator, and 
the two de-,u,minators together for the de,wminator of the 
product. 

In a similar way it may be shown that the product 
of more fractions than two is found by multiplying 
all the numerators to~ether for the nurntrator, and all 
the denominators together for the denominator of the 
product. 

Exercise lxiv. 
NoTE.-Cancel the factors common to the numerators and the 

denominator~. · 
Find the value of 

1. t x18. I 5. H-Xlo• 9. a xt-9-xff-. 
2. f X 45. 6. r'u X -l'r X -/,r- 10. iJ X If X »· 
3. f X43. 7. l Xr'2XH- 11. To X 2~xu. 
4. n-Xl24. 8. nxf0 X-h-- 12. nixnx f. 
13. What should be paid for ½ of i of a pound of tea, at 

the rate of U of a dollar per pound I 
14. What should be paid for i of a barrel of apples, if 

the whole barrel is worth U of a dollar 1 
16. A has f of $375, B has 5" as much, and O ¾ as much 

as both; how many dollars has each, and how many have 
they all l 

Ex. 4. Multiply 6¼ by 7t-. 
7t=~s°-, and 6~=2!-; 

•. , 7{ X 6t=.3i,'!-x ~•'=\'- X -; =52. 

Exercise lxv. 
Find the value of 

1, 3t X 6f, 4. 3n X 33¼-
2. iJ x h 5. 6¥ x 4-fr x 77 x 4¼. 
3. 17! x16J. 6. 3x7½xHx3/r· 

7. If a cord of wood costs $44, what will 3} cords cost? 

Cost of 1 cord =$4¼ ; 
3½ cords=3½ X $4! 

=; X $-l,f=$J¥=,l4fr. 
8. If a pound of sugar is worth 9¼ cents, what 'Vill il 

pounds cost, I 
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9. If a man reaps 3f acres of wheat in a day. how many 
acres could he reap in 2i days 1 

10. What would be the cost of 18¾ acres of land at $18¾ 
per acre? 

11. If a ton of coal costs $6¼, what will be the cost of 9¼ 
tons at the same rate 1 

12. Mr. Jones rented a house at $42£ a month, taking 
a lease for 6 years, but disposed of the lease at the end of 
3! years ; how much rent did he pay 1 

13. A bill of books at retail amounts to $375ft, but I got 
a reduction of ½ for wholesale and fa for cash; what was 
the exact amount of the bill ? 

Case IV. 
115. To divide a whole number or a frac~ 

tion by a fraction. 
Oral Exercises. 

1. How many parcels of sugar, each containing 3 pounds, 
can you make out of 24 pounds 1 

2. How often is 3 lbs. contained in 24 lbs. 
3. If 24 apples are divided equally among 6 boys, how 

many apples will each boy receive ? 
4. How often is 6 apples contained in 24 apples 1 
6. When both dividend and divisor are concrete numbers, 

what kind of number is the quotient 1 Give examples. 
6. How often is 4 ninths (½) contained in 8 ninths (U 7 
7. How often is 2 fifths({) contained in 12 fifteenths H 7 
Reduce the fractions to equiv.i.lent ones having a common de-

nominator. 
8. How often is /cr contained in ! 1 
9. At fa of a dollar each, how many caps can I buy 

for $11 
10. If a pound of coffee costs $!, how much can be 

bc,ught for $1! 1 , 
11. At$} a yard, how many yards of cloth can be boughl: 

'cir $61 
Yards bought for $} = 1 yd. = f yd. ; 

" " $1=¾ yds. +~~J yards; 
" '' $6=6 x ff yards=lO yards. 

12. When apples are worth $! a bushel, how many 
bushels can be bought fox $} I 

13. At $g a yard, how many yards of silk can be bought 
.e'-'r$4½1 
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Ex. 5. Divide i by f. 
i=H, and'f-=fK, 

Since 10 apples divided by 9 apples=.Y., 
so 10 fifteenths (U-) divided by 9 fifteonths (/-r) = 1d'-; 

.·. f + J =ti+/5=·-'ii°-
=:::=fr X f 

- dividend multiplied by divisor Inverted. 

Or we may reason as follows : 
Here, f + 3 = J. (Art. 113.) 

This result is evidently 5 times too small, because i is 
not to be divided by 3, but by !of 3. (Art. 94.) The 
true quotient must therefore be 5 times f· Hence 

-i + ¾ = 5 x i = ::: = ! x !, as before. 

Ex. 6. Divide 10 by f. 
10 = ¥ = ¥. 

JO + f = ¥ + f = -\0 = ::~o- = ! X Jf-, 
- dividend multiplied by divisor Inverted. 

Hence, To divide one fraction by <mother, invert the divisM 
and multiply the dividend by th,e fraction thus formed. 

Exercise lxvi.. 
Divide 
1. 10 by J. 5. f by fi• 9. 9f by,%. 
2. 18 by f. 6. H by-fG- 10. 7-,h by 12l5 , 

3. 30 by i-, 7. ½¾ by-/s, 11. 21f by 12/1, 

4. 40 by 3¼, 8. ½ffby½fr. 12. 46J by 2f. 

Exercise Ix.vii. 
Practical Problems. 

1. If f of a yard of cloth cost 24 cents, what would a 
whole yard cost 1 

Cost of ¾ of a. yard= !M cents; 
" i " = 8 " t 01· 1 yard= 4 x 8 cents= 32 ce11tt1o 

8 



98 ELEMEN'TARY ARITHMETIC. 

2. At ~n;- per bnshel1 how many lmshels of wheat can 
be bought fo.r $4-~fi I 

3. If a ton of coal is worth SG}, how many tons can be 
bought for $89[if 1 

4. If a bushel of a:,:)lns costs $2¼, how many bushels 
could be bought for ~:00;; I 

5. If a man earns $7 ~ in a week, how long will it re­
quire him to earn ~.;Of. 

6. A man divided 30~ pounds of flour among the poor, 
giving to each 2} pounus ; how many persons were there ·1 

7. If 21J pounds of tea cost $18H, what will 1 pound 
cost1 

8. If an errand boy earns $7t in a week, how long will 
it require him to earn ?:.Wl ·? 

9. A man raiseJ 93f bushels of wheat on 8! acres uf 
land ; how many bushels per acre was that 1 

10. In how many days will a horse eat 329½ peck<1 of 
oats, if he eats l 1Bf pecks daily 1 

11. If ! of an acre of land sells for $30, what will an acre 
sell fur at the same r;i.te ? 

12. The product of two numbers is 27, and one of them 
is 2i; what is the other 'I 

Section VI.-Complex Fractions. 

116. To reduce a Complex Fraction to a. 
Simple One. 

117. A Complex Fraction is one in which 
either the numerator or denominator, or both, are 

. . ¾ 4 3¼ 
fract10ns, as 7, 91.' 1 . 

..,~ -g-

Ex. 1. Reduce } to a simple fraction. 
0 

Since the numerator of a fraction is the dividend, 
and the de~10miilator the divisor (Art. 94), we have sim­
ply to divide the numerator ?;, Ly the denominator, t, 
as iu division of f,·ac(1r,m;.; 
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Ex. 2. Reduce A to a simple fraction. 

8 8 5 40 r+ 4t= r x 21 =21 = itt. 
In many cases it is simpler to multiply the numer­

_ttor and denominator of the complex fraction by t-he 
L. C. M. of the denominators ; thus, 

8 = 5 X 8 _ 40 _ JI~ 

4! 5x4¼ 21- 2
!• 

E 3 S" r£ 1+¼.l+f X. . imp 1 y 1 _ ¼...,.. 1 _ f 

Multiplying the numerator and denominator of the 
dividend by 3, and the numerator and denominator of 
the divisor by. 5, we have 

82 
1. ij' 

2. 3f 
·5· 

s· H . l½t. 
H 4. 1H· 
4i 

6. ij' 

3+1 5+3 4 8 4 1 
3 - 1 : 5 - a - 2 : 2 - s - 2· 

Exercise Ix.viii. 
9f 

11. 
23 16. ?½_~ l¼ 

6. 2'{>r. 2i+1· 1! of lf 
6fr 12. 

2½ +lj 
17_ ~of 2f½_ 

'1-21· sr=-i!· :hr of 81\ 'f 
8£ 13. 14}-6} 18 

4l5 of 2} 
8. ij• 3! + 7}° . 6} - 4~. 

153. 14 4t-:2"+.~t 2¼ + 3} 
9· 7t. . 9}-3f 19. 5½ ;-if 

9 15 2½+1U 3 
10. 3.J1..' . 9ft-t-&' 20. 2! -}.¼_ 11 

lf rJf lJ 

118. Brackets, which are of several kind::l-e.g., 
(), { l, [],-are used to denote that all numbers in­
cluded within any pair of them are to be considered as 
forming but one number, and are therefore to be 
equally affected by any number not included within 
~e aa.me pair of brackets, thus 
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(6 + 3) X 8 = 9 X 8 = 72. 
Also, (8 + 2 x { 9 + 3 x ( 4 + 3) + 17! + 21] x 9 

=£8+2x {9-t-21+17}+2l]x9 
=[8+94+21Jx9 
= 12~ X 9 
= 1107. 

119. A Vinculum is a sign sometimes used in­
stead of brackets. It consists of a line drawn over the 
numbers to be considered as forming one number-
thns, 2 x 8 + 3 = 2 x 11 = 22. 

In removing brackets from an expression, it is best 
to commence with the innermost and to remove the 
bracke~ o"'ne by one, the outermost last of all. 

120. In finding the value of an involved fraction, 
it must be remembered that the signs x , +, and "of" 
connect the terms between which they are found into 
one quantity, while the signs + and - separate the 
terms between which they occur. B1·ackets, however, 
shoul<l always be used where there is a possibility of 
ambiguity. 

The following cases will illustrate the generally re­
ceived usage in Arithmetic respecting these signs :~ 
• (1) The operations indicated by '' of," x, and + should 
be performed before adding or subtracting. 

Ex. 4. f + f of y\- - ! -+- ¼ + ix lr 
=¾+(! of lr) - (¼-+-!)+(ix lr) 
=¾+ A -t + Ir 
=H. 

(2) The operations indicat.. 1 by x and --¼- 3hould be pe-r 
formed in the order in which tmi occur. 

Ex. 5. -i-x,A+f 
=f X-/r X ¼ 
=a. 

Ex. 6. i-+- /r x ! 
=f X .lj-xf 
=ll• 
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Ex. 7. f xf....-¼xi 
=!x& x jxt 
=U. 
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(3) The operation indicated by " of'' should be perfo-rmed 
before that indicated by + ; this is the only ca.se in which 
custom makes a distinction between x and '' of." 

Ex:. 8. f of 2f + l~off 
=(\ x l.}l)+(¥xf) 
=i! X l.}l X -i

73Xi 
- )9 -'211"· 

121. If a number is placed before a bracket, with 
no sign after it, it is implied that the contents of the 
bracket is to l,e multiplied by the number. In like 
manner, if two lirackets stand side by sic:te, with no 
sign between them, it is implied that the cort'tents of 
one brackt:.t are to be multiplied by the contents of 
the other. 

E 9 :-1• lif 2¼--i of lf 
:X:. • ounp y ¼ of 3!+U • 
2!-i of 1{ 2!-i of¥ 2!-¥- 36(2!-¥) 
·1 of 3i+u=t of-l:i0-+U i+U 3G(i+U> 

81-44 3'7 
= 24+13 =37=1· 

NoTE 1.-In multiplying 2! by 86, multiply the frac­
tional and integral parts separately, and add the results. 

2. In multiplying ¥- by 36, divide the denominator, 9; 
into 36, and multiply the numerator, 11, by the quotient, 4. 

1 
Ex. 10. Simplify 8 + --5-

2 +- l 
'1+2 

Beginning at the lowest fraction, considering 5 as 
its numerator and 7 + ½ as its denominator, and mul­
tiplying each of these terms by 2, we have 

1 1 15 
s+-,- = s +-nr = s + 30+ io =Bg. 

2+-1 2 +14+1 
'l+j 
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Exercise lxix. 
Simplify the following expressions : 

3~ 
1. 4 X (3! X 5t) - 17 f, 
2. (i of ! of 3£ + Si) -+ (10½ - 7-&), 

3_ ~_of ir + GJ of !u 
6i3<. of f 4} of 2H 

4. (19! - 3l) X (3} - 2J). 
5. 19} - 3f X 3} - 2f-. 
6. 19} - 3] X (3} - 2f ). 

(
4H5£ ·) ( 3 7. 6i-2f X 2-ij)' 

8. 
t of~ lrofH 

5:h - 4U - n ~-:-ii½. 
9. (½ + !J X (i + ¼) - (t - ½) X (! - ¼). 

10. (½ + ½) X (!-U+ (J/- f). 
11. (-h + ¼)-+- (3 - !) X (¼ + 2}). 
12. (2¼ + 1¼ + 3½) + ¼ of i- of lf. 

13. 
1!-/2• 6 9x5 lli 
l!+l:! +7of 14X3- 15-' 

14. 
3½-2¼ 

! of (t+TI + 
16-B-· 

15. 3½-! 
2½ + 3½+ i- - 2f of tf - f. 

16. 2½ + 
3t ! -2i of (½i - f). 3. + 

17. nxm+mxi'/.r· 
18. 4½ of -Ir -:- 51 of lJ. 
19. 4¼ of 2! - '2(2 + 3~ X 3i + 12f-+ 3t 

20. ~ + -~- - 8 
of ~-

7 10½ 15 28 
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EXAMINATION PAPERS. 

I. 
1. Wha.t is a fraction 1 Define a Simple, a Compound, 

a Proper Fraction. 
2. What rule of fractions is a11ticipated in reducing a 

mixed number to an improper fraction 1 
3. If the numerator and denominator of a fraction be 

multiplied ·by the same number, the fraction thus ob­
tained is equivalent to the former fraction. Prove the 
truth of this statement by taking the fractions f and -it 
and showing that they are equivalent. 

4. What name is given to a fractional expression of the 
form of¾ of !1 

State and illustrate the rule for. multiplying one, 
fraction by another, and show that the product of two 
proper fractions must always be numerically less than 
either of them 1 

6. What is meant by a vulgar fraction 1 When is a 
rulgar fraction greater than unity 1 What is it then 
ealled and why 1 

II. 
1. A vulgar fraction may be considered as expressing 

the division of the numerator by the denominator. Ex­
plain this. 

2. Explain the principle upon which vulgar fractions 
are reduced to their equivalents having a common denomi­
nator. When may the common denominator be less than 
the product of all the denominators; and how is it then 
determined 1 Ex. !, ¾, k, f, H, 

3. By what fraction must -i- be divided to give a quotient 
tt 1 Can more than one such fraction be found 1 

4. State and prove the rule for the division of one vul­
gar fraction by another. Divide ¾ by ! ; show that a 
proper fraction will always be increased by dividing it by 
another·proper fraction. By what fraction must tf·. lA­
diviq.ed to give a quotient 31 

6. A man'a wages are $3! a day, and hia daily expenses 
are $1t; how many days must he labour to en?,blFl him to 
buy a, suit of cloth.81 wo1·th li-16j 1 
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m. 
1. Define Numerator and Denominator, and show why 

they are properly applied to the terms of a fraction. 
2. John had! of a melon and gave away f of what he 

had; what part of the melon had he left I 
3. A miller wishes to put 39 bushels of wheat into bags, 

each bag to hold 2¼ bushels ; how many bags would it 
require? 

4. A man owned¼ of a ship and sold¾ of his share for 
$5475 ; what was the whole ship worth I 

5. If 7½ pounds of coffoe cost 187½ cents; what will a 
bag containing 63¾ pounds cost l 

IV. 

1. Before subtracting fractions, why is it necessary to 
change them to ot.hers having a common denominator 1 

2. Arrange the fractions f, {, -lr., H, f of ,&- in order 
of magnitude. 

3. If $2g will pay a woman's wages for 2½ days, how 
much will pay for 5¼ days' work? 

4. James by mistake :mb'.1·a ·tc;d ~ instead of f; was his 
answer too large, or too s111,i: .. ,wl how much ·1 

5. A man owning. i ,,f a factory, sold -If of what he 
owned for ~15750; what was the factory worth 1 

v. 
1. State the principle involved when fract10ns are 

changed to others having a common denominator. 
2. I bought 7r6~ thousand feet of boards for $135.80; at 

the same rate, what would 19£ thousand feet cost 1 
3. I paid $7888.30 for 83-flf acres of land; what would 

7 acres cost at the same rate I 
4. What is the least number that must be taken from 

60 so that it may be exactly divisible by 7r571 ? · 
5. On ! of my field I planted corn; on ¼ of the remain­

der I sowed wheat;. oi:i i of the remainder I planted pota­
toes; the rest, cons1stmg of ½ of an acre, was planted in 
beans; how large was my field 1 



CHAPTER V. 

DECIMALS. 

Section !.-Definitions. 
Oral Exercises. 

1. If an apple is divided into ten equal parts, what is 
1ne of the equal parts calle.d I What are 7 of these 
called I 3 of them l 

2. If a unit is divided into 10 equal parts, what are the 
parts called 1 What is the fractional unit 1 

3. If 1 tenth of an apple is divided into ten equal parts 
what part of the whole apple is 1 part 1 3 parts 1 9 parts 1 

4. How are hundredths got 1 How are they got from 
tenths 1 

5. What part of 1 tenth is 1 hundredth 1 How many 
1 hundredths in 1 unit ; in 1 tenth 1 

6. If 1 hundredth of an apple is divided into ten equal 
parts, what is. the fractional unit called 1 

7. How many thousandths are equal to 1 hundredth 1 
To 1 tenth 1 To 1 unit l 

8. What is rtJ of rt 1 -trJ of rtJ or ../rr 1 i'rr of rlrr 1 

122. A Decimal Fraction is one which has for 
its denominator 10, 100, 1000, or some power of ten. 

The Power of a-Tiumber is the product obtained 
by multiplying the number by itself one, or mora 
times. 

Thus 9 is the second power of 3, for 9 = 3 x 3. 
'1,7 " third " 3, for 27 = 3 x 3 x 3. 
81 r, foorth 3, for 81 = 3x3x3x3. 

123. The Denominator of a decimal fraction is 
never expressed, but is always understood. For 
brevity decimal fractions are usually called Decimals. 
A decimal fraction is expressed by writing the Numer­
ator with a point (.) before it. 

106 
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Thus, iu is written ·1. 
/o- ·3. 

rtlJ " 1>1. 
-t-r!u " '79. 
nlmr " ·001. 
lllu ·139 

124. The Point placed before decimals is caIJed 
the decimal point. It separates the fractional part 
from whole numbers. 

125. The jfrst place to the right of the decimi,' 
point is that of tenths; the second place is that ~ 
hundredths; the third, that of thousandths; 
the fourth, that of ten-thousandths; the fifth, 
that of hundred-thousandths; &c .. 

Thus, 23. 045 = 2 X 10+3 + ,°zy + rt°O" + -nfmr• 
Hence it appears that decimals are simply an ex 

tension of the ordinary system of notation and nu· 
meration. 

126. Naughts affixed to a decimal have no effect 
on its value; that is ·9, ·90, ·900 are all equal; 

for -~ = /zy 
·90 = !Jh = ttr• 

1)00 = /zyOcfo- = /zy 

127. To convert a decimal to a vulgar 
fraction 

Since ·378 means 3 tenths, 7 hundredths, and 8 
thousandths; 

• ·• ·378 = /o- + rto- + Tifo-a 
= 800+70+8 

1000 

= /Jifzy. 
Similarly ·00307 means 3 thousandths and 7 hundred­

thousandths ; 
• ·• ·00307 = nrl\nr + "Ill1iooo­

= 1! Q..!l:!:.L 
100000 

... ni3o°o1oo. 
Hence, To express a decimal as a wlga,r fraction iorite 

• gi11ffl decimal as a whole number jO'I' the niwmeratO'I' of 
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the wl,gar Jrw:tion, and for the denominator write 1\ 
followed by as many ciphers as there are decimal places in 
the given decimal. 

Conversely a fraction having 10, 100, 1000, &c., 
for denominator may be expressed as a decimal by 
writing tlie numerator and counting off from the right 
os many figu1·es as there are ciphe1·s in the denorninator. 

Thus 3Afdh-=3·175, and riSu= ·076. 

Exercise lxx. 
Express the following decimals as common frac-

tions: 
1. ·7. 6. ·4123. 11. ·00427. 
2. ·36. 7. ·0614. 12. ·00036. 
3. ·08. 8. ·0078. 13. ·02007. 
4. ·'784. 9. ·7614. 14. ·712466. 
5. ·709. 10. ·3006. 16. ·000006. 

Express the following fractions as decimals: 

!6. 1\. 20. 1\:JJ'o-. 24. 126/o!!/u-
17. Nrr• 21. 2~. 26 . ../-Jrlo°o\· 
18. .Afrr• 22. 4ilrr• 26. 3,oo7lTT'fT'f. 
19. rtir• 23. 16Nlrr• 27. 16rNrrh• 

.Exercise lxxi. 
Write the following decimals in words: 

1. ·9. I 6. 4 ·31. 9. 21 ·3601. 
2. ·27. 6. 7 ·216. 10. 17 ·0064. 
3. ·368. 7. 3·314. 11. 18·00081. 
4. ·064. 8. 5·8167. 12. 20·01468. 

Ex'press in figures the following: 
13. Eight tenths; two, and seven hundredths; nine 

thousandths. 
14. Eight hundred and seven, and ninety-four thou­

sandths; three thousand and seventeen, and seven hun­
dred and nine ten-thousandths; three, and one thousand. 
and eight millionths. 

15. Six, and four ten-thousandths; eighty, and six hun­
dred and nine ten-milliont.hs ; one hundred and one, and 
ona thousand and one hundre<l-thousa.ndths. 
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Section II.-Add.ition. 
128. To add Decimals. 
Ex. 1. What is the sum of 3·7, 14·035, 81 ·64 and 

71651 
3·7000 

14·0350 
81·6400 

·7165 

100·0915 

or 

3·7 
14·035 
81·64 

·7165 

100·0915 
Since we can add figures of the same name only we 

write the addends so that units will be under units, tenths 
under tenths, &c. This is always the case when the points 
range in the same straight line. Then, begiPning at the 
lowest order, we add as if the figures were h>tegers and 
~lace the decimal point in the sum before the tenths. 

(1) 
42·3 
13·06 
8·049 
1·6 

·037 

Exercise lxxii. 
(2/ (3) 

12·326 4031·06 
204·00 108·304 

8·3024 9·001345 
52·007 76·739 

324·1 250·0007 

Find the sum of 
5. 4-5 + 70·63 + l-079 + 25. 
6. ·126 + 3·05 + ·07 + ·528 + 7·098. 
7. 111·306 + ·0317 + 2·793 + ·007. 
8. 470·05 + 72·701 + 3·0315 + 413·2658, 
9. 12·3987 + 4-1462 + ·02063 + 13 + 10.962. 

10. 210·7 + 14563·21 + ·0173 + 382·74156. 
11. 9·127 + 17·72 + ·0041 + 2·31 + 170·96. 
12. ·101285 + 17·061 + 3·2001 + 5·38706. 
13. 2·325 + ·0012 + 5·086 + 219·6832 + ·407. 

(4) 
•608242 
·0815044 
·8034 
·086 
·910\l 

14. A merchant has 4 pieces of cahco measuring resp PC• 
!lively 25·5 yards, 29·125 yards, 34·25 yards, and 33·'75 
,t1U"ds ; how many yards are there in the 4 pieces I 

15. Four fields contain as follows: 15 ·375 acres, 12 ·6125 
i.cres, 14·003 acres, 16·6 acres; how many acres do the 
(our fields contain 1 
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Section m.-Subtraction. 
129. To subtract decimals. 
Ex. 1. From 17·013 take 1·90764. 

17·01300 17·013 
1 ·90764 or 1 ·90764 

15·10536 15·10536 

100 

write the subtrahend under the minuend, placing 
tenths under tenths, hundredths under hundredths, &c. 
Then, as there are more figures in the subtrahend than in 
the minuend, we may annex as many ciphers as will ren­
der the number of decimal places in each the same. This 
will not affect the value of the minuend (Art. 126). We 
then subtract as in whole nu.'llbers and place the decimal 
point in the remainder immediately to the left of the 
tenths. 

(1) 
From 18·5 
Take 2·3476 

From 

Exercise lxxili .. 
(2) (3) 

2 ·8706 ·50376 
·49 -005 

(4) 
·36 
·12704 

5. 1·869 take -0374. 
,, ·00089. 

9. 204- ·1 take 36 ·002. 
6. ·0061 10. 1000 " 999·99. 
7. 6·723 " 2·7981. 11. 2 1 ·3678. 
8. 9·306 7·9. 12. 17 ·36 " 9 ·0184. 

Find the value of 
13. (7·2- 2·'76) - (1-9- -0027). 
14. 36 + 7·07-24·896-(3·164- ·789). 
15. (273. 29 - 41 ·802) - (7'162 + 61 ·386 - ·09S63). 
16. The length of a seconds pendulum is 39·1392 inches, 

and that of a French metre 39 ·371 inches. Find the dif. 
ference in length between them. 

17. A sovereign weighs 123·274 grains, and a shilling 
87 ·272 grains ; find their difference in weight. 

18. Take eleven thousandths from eleven hundredths. 
llJ. Add together the sum and difference of seventy­

three thousandths and one hundred and fifteen millionths. 
20. From a piece of muslin containing 27 ·5 yards, a 

merchant sold 18·75 yards; how much was left 1 
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Section IV.-Multiplication. 
130. To multiply decimals. 
Ex. 1. Multiply ·7 by ·9. 

Since ·7=-f1f and ·9=/0 ; 

. •. •9 X •7=-& X tu=16ifo= •63. 

Ex. 2. Multiply ·731 by ·06. 
Since ·73l=iifdo and ·06=1h; 

. ·. ·06 x. 731=rlio x Ndo=~=·04386. 

Ex. 3. Multiply 3·76 by 2·4. 
Since 3·76=M-& and 2·4=¥-!; 

. , 2·4x3·76=J!xU!=¥U!=9·024. 
Hence, To multiply decimals, multiply as in the case of 

integers and mark off from the right of the product as many 
decimal places as there are decimals in the factors. 

(1) 
Multiply 4 ·64 
By 3·35 

Multiply 

Exercise Ix.xiv. 
(2) 

63·062 
4·53 

(3) 
·1346 
·203 

5. 713 by 3·47. I 9. 18·14 by '()236. 
6. 3·96 by ·068. 10. 714·6 hy 1 ·124. 
7. U·07 by 1.06. 11. 9·006 by ·0045. 
8. ·008 by ·009. 12. 1 ·001 by 1 ·009. 

(4) 
675·1 

·oos 

13. A square link contains 62·726 square inches; what 
the area in inches of Fi327 square links ·1 
14. A pint of water weighs 1 ·25 pounds avoirdupois; 

what is the weight of 7 ·S pints 1 
15. Gold is 19 ·26 times heavier than water; what weight 

of gold is of the same bulk as 17·342 puumls of water I 
16. The circumference of a circle measm;es 3·14169 

times its diameter ; what will be the length of the cfr­
cumference of a cii·cle whose diameter nrnasures 37·258 
miles? 

17. Find the product of the sum and difference of ·27 
and 27. 

18. ,vhat is the wei~ht of five cubic feet of water, if a. 
oubio foot weighs 62 ·4:oo poWlds avoirdupois i 
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131. To multiply by 1 followed by ciphers. 
~x. 4. Multiply 71-134 by 10; by 100; by 100000. 

71 ·134 71 ·134 '71 ·134 
10 100 100000 • 

711 ·340 7113·400 7113400·000 
From these examples, it will be seen that the deci­

mal point has been moved to the rig/it in the product 
as many places as there are ciphers in the multiplier. 

Hence, To multiply by 1 followed by ciphers, move t~ 
decimal point as many places to thP right in the multipli­
cand as there are ciphers in the 111iultiplie1·, and the, 1·esult 
will be the product. 

Section V.-Division. 
132. To divide one decimal by another. 
Ex. 1. Divide 9 by ·3 • 

.• =!~:.:=-Y-=30. 
In this example we multiply both d!visor and dividend 

by 10. This makes the divisor a whole number. We 
then proceed as in ordinary division. 

Ex. 2. Divide 97-92 by 9. 
9)97 ·92 As the divisor is already a whole number 

10·88 we proceed to divide as usual. 
Ex. 3. Divide 3·24 by ·00081. 
Multiplying both divisor and dividend by 100000 we 

get 324000+81, which can easily be worked by ordinary 
division. 

Ex. 4. Divide ·736644 by 234· 
We multiply the divisor and didd.end by 10; the divisor 

is now a whole nwnber. The operation will then stand 
as follows: 

2346)7 ·36644 ( ·00314. 
7 038 

3284 
2346 

9384 
9384 

We first bring down 3 tenths 
and put the decimal point in 
the quotient. The divisor ia 
not contained in 73 tenths; 
we therefore put a O in the 
quotient and bring down 6 
hundredths. Since the divisor 
is not contained in 736 lum-
1.-eJ.ths, w,· put another O m 
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the quotient and bring down 6 thousandths. The divisor 
is now contained in 7366 thousandths. The rest of the 
work proceeds as in ordinary division. 

Hence, If the divisor is a decimal, we multiJ?lY both 
divisor and dividend by such a power of 10 as will make 
the divis~r a whole number, and then we divide as in simple 
divu,-ion, placing the decimal point in the quotient as soon a.a 
tlu: tenths figure of the dividend is broughp down. 

Exercise lxxv. 
Divide 
1. 16·578 by .3·4. 7. ·0774 by 480. 
2. 48·591 by ·96. 8. 21·3 by 37·5. 
3. 2 ·56 by ·0032. 9. 202 by ·0l. 
4. 4·126 by 640. 10. 406·8 by ·018. 
5. 3·1 by ·0025. 11. 1 ·066 by 13. 
6. ·0012 by 1 ·6. 12. 15-77 by ·19. 

133. To divide by 1 followed by ciphera. 
Ex. 4. Divide 136·15 by 10; by 100; by 10000. 

10 I 136·15 100 I 136·15 10000 I 136·15 
13 ·616 l ·3615 --013615 

From these exnmp]es, it will be seen that the deci• 
mal point has been moved to the left iu the quotienti 
as many places as there are ciphers in the divisor. 

Hence, To divide by 1 followed by ciphers, move the deci­
mal point as many places to the left in the divid;,,ul as there 
are ciphers in the divism·, and the 2·esult will be the quotient. 

Section Vl.-Reduction of Decimals. 
134. To reduce a Vulgar Fraction to a 

Decimal. 
Ex. 1.-Reduce -frs to a decimal 
40)300(.075 

280 

200 
200 

fcr equals -lrr of 3 (Art. 94). 3 equals 
30 tenths, ana--fcr of 30 tenths is 0 tenths. 
30 tenths equals 300 hundredths, and b 
of 300 hundredths is 7 hundredths, and 
20 hundredths remaining. 20 hundredths 
·equals 200 thousandths, and ~ of 200 

thousandths ia 6 thousandths; hence -A:=·076. 
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Hence, To reduce a wlgar ,fraction to a ~cimal, annex 
ciphers to the numerator and di'Oide by the. denominator oj 
the fraction, and pl,ace the decimal paint in the quotient a, 
aoon ,111 the first cipher annexed is brought down. 

Exercise Ixxvi. 
Reduce the following to decimals : 

1. *· o. -ta. lL Th, 
2. f. 7. ll)"• 12. 6f. 
3. J. 8. ¼, 13. 24-yh. 
4. -/rJ. 9. li'a- 14. 3ff-. 
6. ,f,z, 10. -Jr. 15. 46:&,. 

Section VII.-Circu.1ating Decimals. 
135. To reduce a circulating decimal to 

a vulgar fraction. 
In reducing vulgar fractions to decimals we find 

that sometimes the division will not terminate, but 
the same figure or figures will be repeated over again 
continually. 

Ex. 1. Reduce ! to a decimal. 
! = ·3333, &c. 

Ex. 2. Reduce fr to a decimal. 
fr = ·4545, &c. 

136. Decimals of this kind are called Repeating 
or Circulating Decimals. The part repeated is 
called the Period or Repetend. 

137. It is usual to express the repetend by writing 
it down and placing a dqt over the first and last figures 
of the part repeated. When there is only one figure 
repeated the dot is placed over it. 

Thus, ·3333, &c., is indicated ·3. 
·4546, &c., " ·45 
'2333, &c., '23 

Ex. 3. Reduce -/,s to a decimal 
fir =·1363636, &c., = · 136. 

B 
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138. A pure circulating ~e.cima~ is one in 
which the figures that repeat begm immediately after 
the decimal point. 

139. A mixed circulating decimal is one in 
which the fi,rures that repeat do not begin imme­
diately after the decimal point. 

140. Since 
½= ·11111... Also -h=½+ll= ·010101 .. . 
f = ·22222... ~ = ·050505 .. . 
-8-= ·55555... H = ·111111 •.• 
Similarly, oh-=½+111= -001001... 

¼H = ·125125 ... 
From the preceding examples it is evident that a 

Pure Circulating .Decimal may be expressed as a frac­
tion by writing the figures that repeat as numerator, 
and as many nines as the1·e are figures in the repetend 
for denominator of the fraction. 

Thus, ·05 = Tfu. ·378 = ffi. 
·64=H· ?·4~=5H. 
3 ·4 = 3½, ·0378 = -N/rs. 

141. Mixed Circulating Decimals may be re­
duced to vulgar fractions in the following manner : 

St Ex. 4. ·034 = ·03½ = 100 = No·= ~. 
54~ 

Ex. 5. ·0543 = ·05;H = 1~0 = Nu6cr = 1Wim"• 

Ex. 6. ·0136 = -013J = f :/0 =#db-= llSu~ 
From these examples it is evident that a Mixed Oir­

cu.lating .Decimal· may be expressed as a fraction by 
siibtracting the JJart of the decimal 'µ)hich does not repeat 
from the whole decimal and placing the remainder as 
numerato1·, and as many nines as there are figures in 
the repetend, followed by as many ciphers as there are 
figures in the part which does not repeat, as denominator 
of the fraction, 
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Exercise lxYvii. 

Reduce to vulgar fractions: 

1. ·3 5. '024. 9. 4:053i. 
2. ·54. 6. ·314. 10. ll "287 
3. ·729. 7. ·OOG75. 11. 3·4i8 
4. ·329. 8. -0443. 12. 2 ·345 

142; The Addition or Subtraction of Cir­
culating Decimals is generally performed by re­
peating the period as many times as seems sufficient 
to insure the required degree of accuracy, and then 
adding or subtracting. 

143. Multiplication or Division of Circu­
lating Decimals may also be performed by carry­
ing out the repetend, but these operations are more 
usually performed by reducing the decimals to vulgar 
fractions, then multiplying or dividing theee fractions, 
and reducing the results once more to decimals. 

Ex. 7. Multiply ·23 by ·36. 
·scix ·23=Uxib=i"1l'i,= ·oM. 

Ex. 8. Divide ·16 by ·0027. 
·16+ ·0027 =t&-+rl~o-=qn.=61 ·i 

Exercise lxxvtii. 
Find the value of 

1. ·3i007 +21 ·003+41 ·607342. 
2. ·3- ·09 and ·04- ·00769238. 
8. 37 ·23 x ·26 and 7 ·'72 x ·297. 
4. ·3+ ·09 and ·042+ ·036. 

EXAMINATION PAPERS. 
1. What are decimal fractions'/ How does the use of 

them facilitate calculation I 
2. Represent as vulgar fractions 1·25, .000!. How does 

it affect the value of a decimal to place ciphers (lJ after 
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the decimal places, (2) between the decimal places and 
the decimal point. Decimals may be multiplied and 
divided by 10, 100, 1000, &c., merely by shifting the 
decimal point; show this. Divide ·000121 by lL 

3. What are the advantages of decimal fractions 1 Ex­
press as a decimal, 17359 divided by one million. lJivide 
·00125 by 2 ·5. If the number of decimal places in the 
divisor exceeds the number in the dividend, how do you 
proceed 1 Explain this by making 2 ·5 the dividend and 
·00125 the divisor. 

4. Multiply 2 ·564 by ·047, and divide ·00169 by ·013. 
Verify the result by putting the decimals in the· form of 
vulgar fractions. 

6. What are recurring decimals 1 Find the recurring 
decimal equivalent to t, and find the vulgar fraction 
equivalent to the recurring decimal ·81246246 •••• 

II. 
1. Exphin the notation of decimal fractions, and show 

how the value of a decimal is affected by moving the 
decimal point two places to the right or left. Write NJa 
as a decimal, and express the one-millionth part of the 
same fraction as a decimal.· Multiply 85·345 by 4·176. 
Divide 25·6 by ·00016. 

2. Divide ·365 by 20. If in obtaining the quotient you 
cut off the cipher from the divisor and actually divide by 
2, what oorreapondina change should be made in the 
dividend 1 

3. Prove that ·3333x ·21212i= ·070707. 
4. Prove the rule for fixing the position of the decimal 

point, when one decimal fraction is multiplied by another . 
.Express as vulgar fractions in their lowest terms : 
(1) ·0625 X ·0032; (2) ·0l<i+ ·64; ·45- ·46. 

1·18 3·04 
6. Simplify .162 X 2. 96, and divide the result by 

'00125. 
m 

1. Prove the rule for dividing one decimal fraction by 
·o5x ·o5x .05+1 another, and find the value of 

1
.
06 

2. State and explain the rule for reducino a vulgar 
fraction to a decimal fraction. 

0 

Find the value of a+ ·01001 and of lO·Ol+Ja. 
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3. Reduce ·064 and 15·625 tC' vulgax fractions; multi­
ply them together in that form. and then reduce the result. 
to decimals. Prove by multiplying the decimals as they 
stand. 

4. Which is the greater, lf X2~, or ·018X2161 
5. Suppose unity represents ·0012, what number repre­

sents ·0001 1 
IV. 

1. Whether is 1 ·121472653 mor•. accurately represented 
by 1 •1214726 or 1 ·1214727, and why 1 

2. Express in decimal notation the value of 8 ·0625-6i5 
- •00375 + 1 ·09236 - HW-

3. .A bought a house with ·25 ot hil:i money ; he spent 
·675 of it in buying a farm and had $2100 left ; find the 
cost of the house and farm respectively. 

4. What is the smallest numbe1 that can be exactly 
divided by the nine siguificant figlll'es 1 Simplify 

of 1\- of a\, 
f of -h- of i\ 

5. What number is that, from which if there be taken f 
of ·375, and to the remainde1 ·63 of ·3125 be added, the 
sum is 101 

V. 

1. Find the value of A of (l+li), and prove it equal 
to! of 20¾+10!. 

2. Prove the rule for finding the value of a circulating 
decimal ; and reduce 1 + 99999 and 1 + 10001 to circu­
lating decimals. 

3. Pr<1ve that 46·2+92·4= ·75 x ·6. 
4. Prove that ·02 X ·02 X ·005 X 005 = ·0001 X ·0001. 
5. Divide !+!+n+,1.r+io by t+io +--rs +/o, andte­

duce the rasult to a decimal. 



CHAPTER VI, 

COMMERCIAL ARITHMETIC. 

Section !.-Tables and Reduction. 

144. ENGLISH OR STERLING l\'.IONEY. 

4 farthings (far.) • . . = 1 penny, or ld. 
12 pc,nc.i • • • • . . = 1 shilling, " ls. 
20 shillings . • • • • . = 1 pound, " £1. 

NOTE 1.-F,trthings are usually written as a fraction of 
Id. Thus l far. is written ¼cl.; 2 far., ½d.; 3 far., fld. 

~OTE 2.--£1 sterling= ~SGg, and ls.= 24k cents. 

Oral Exercises. 
Repeat be table of English money. 
How many far. in 2d. ? in 3d. 1 in 6d. ? in 8d. ? 
How many pence in 1:3 far. ? in 16 far. ? in 20 far. 1 
How many !Jenee in 2s. l in :~s. ·1 in 5s. ·1 in 6s. / 
How many far. in ls. I in ~s. ! in 3s.? in 5s. 1 
Row many shillings in £112s. ? in £2 15s. / 

145. There are two kinds of Reduction, Reduc­
tion Descending and Reduction Ascending. 

146. Rednction Descending is the process of 
changing a number from a hiyhe1· to a lower denomina­
tion. 

147. Reduction .Ascending is the process of 
changing a num6er from a lower to a hiylie1• denomiuo.­
tion. 

Ex. 1. Reduce £6 5s. 3Jd. to farthinge. 
118 
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£6 5s. 3id. In 1 pound t11ere arc 20 shil-
20 lings, and in £6 there are 6 times 

20s., or 120s.; 120s. plus 5s. are 
125s. 125s.; in 1 shilling there are L 

12 pence, and in 125s. there are 12:_; 
times 12d., or 1500d. ; 1500d. plus 

1503d. 3d., are 1503d. ; in ld. there are 4 
4 farthings, and in 1603d. there are 

1503 times 4 far., or 6012 far. ; 
6013 far. 6012 far. plus 1 far. are 6013 far. 

Ex. 2. How many £ s. d. in 3679 farthings 1 

far. There are 4 far. in ld. ; hence, in 
4 I 3679 3679 far. there are as many pence 
12 I 919 3 far. as the number of times 4 is con-
-- tained in 3679; 3679+4=919 and 

20 I 76 7d. 3 over. This 3 is 3 far. There are 
£3 16s. 12d. in ls. ; hence, in 919d. there 

Ans. £3 16s. 7!d. are as 1hany shillings as the number 
of times 12 is contained in 919; 919+12=76 and 7 over. 
This 7 is 7d. There are 20s. in £1; hence, in 76s. there 
are as many pounds as the number of times 20 is contained 
in 76; 7v+20:=:3 and 16 over. '£his 16 is 16 shillings. 

Exerciae lxxix. 
Reduce 
1. 7s. 8d. to pen~e. 7. 3910 far. t2 £, &c. 
2. £1 3s. to farthings. 8. 716::ld. to £, &c. 
3. 7146d. t.o £, &c. 9. £191 9s. ll!d to far. 
l. 6185s. to £, &c. 10. £3 6s. lOf~. to for. 
>. £10 Os. tid. to pence. 11. 78916d. to £, &c. 
>. £2 6s. ~d. to pence. 12. ·£100 7d. to far. 

148. UNITED STATES MONEY. 

LO mills (m.) ·. . = 1 cent, or 1 c. 
LO ceu:s . = 1 dime, " 1 cl. 
LO di111t:1 . = l dollar, " 1 \\ 
LO dolla,·s • . . = 1 eagle, " 1 e. 

149. AVOLRDUPOlS WEIGHT. 
L6 drams (dr.) . = 1 ounce . • • • or 1 oz. 
L6 onnces · • • • = 1 p,,und . . . . • '' 1 lb. 
~6 pounds , . . = 1 (ll!.1;·~cr ., '' 1 qr. 
,.& quarters . . . = 1 hundi·ed-weight. :: 1 cwt, 
90.hundr;;,d-weight , = 1 t,,u • • • • • 1 t. 
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NoTE 1.-Avoirdupois Weight is used for weighing 
everything except jewels, pracious metals, and medicines, 
when dispensed. 

NoT.E 2.-28 pounds equal 1 quarter in Great Britain. 

Oral Exercises. 
Repeat the table of Avoirdupois Weight. 
How many ounces in 2 lb. 7 in 3 lb. 4 oz.? in 4 lb.1 
How many quarters in 28 lb.1 in 49 lb. 7 in 100 lb.1 
How many drams in 2 oz. 6 dr.1 in 3 oz. 4 dr.1 
How many tons in 58 cwt.1 in 112 cwt.? in 200 cwt.1 
Ex. 3. Reduce 2 cwt. · Ex. 4 Reduce 147658 

oz. 11 dr: to drams. lbs. to tons, etc. 
cwt. qrs. lb. oz. dr. { lbs. 
2 0 0 4 11 25 5 I 147658 
4 

. 5 I 29531. .• 3} 8 lb. 
8 qr. 4 I 5906 .•. 1 

25 20 I 1476 ..• 2 qr. 

200 lb. 
16 

3204 oz. 
16 

51275 dr. 

Reduce 

73 tons 16 cwt. 
.Ans, 73 t. 16 cwt. 2 qr. 8 lb. 

Exercise lxxx. 

1. 2 t. 3 qr. 6 lb. to drams. , 4. 76385 qrs. to tons, &c. 
2. 5 lb. 6 oz. 14 dr. to drams. 5. 3 cwt. 8 lb. 5 oz. to ounces. 
3. 21645 oz. to cwt., &c. 6. 511.i49 lb. to tons, &c. 

150. TROY WEIGHT. 
24 grains /gr.) . . . = 1 pennyweight, . or 1 dwt. 
110 pennyweights , . = 1 ounco, • , • . " 1 oz. 
12 ounces . • . . . = 1 pound, • • • . " 1 lb. 

NoTE L--This is chiefly used for weighing gold, silver 
and jewels. • 

NoT.E ~.-1 llJ. avoirdupois= 7000 grains, 
1 lb. 1.roy . . = 5760 grains. 

Oral Exercises. 
How many oz. in 2 lb. i in 3 lb. 1 in 5 lb. f 
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How many lb. in 36 gz, 1 in 48 oz. 1 in 60 oz. 1 in 44 
oz. 1 in 78 oz. 1 

How many dwt. in 2 oz. 1 in 5 oz. 1 in 4 oz. 1 in 48 gr. 1 

151. APOTHECARIES' WEIGHT. 
20 grains (gr.) = 1 scruple, or 1 sc. or 1 3. 
3 scruples, . . · = 1 dram, . " 1 dr. " 1 3. 
8 drams, = 1 ounce, " 1 oz. " 1 3-

12 ounces, . . . = 1 pound, " 1 lb. " 1 tb. 
NOTE 1. -The ounce and pound of Apothecaries' Weight 

are the same as in Troy Weight. 
NoTE 2.-Apothecaries' Weight is used in mixing medi-

cines. These are bought and sold by Avoirdupois Weight. 
How many 
1. Grains in 7 3 1 11 3 1 I 4. Drams in 5 3 1 7 3 1 
2. Scruples in 9 3 1 16 3 1 5. Ounces in 88 3 1 96 3 1 
3. Drams in 24 3 1 96 3 1 6. Pounds in 1083 1168 31 

Exercise lxx:xi. 
Reduce 
1. 1 lb. 4 oz. to ounces. 
2. 7163 sc. to lb. &c. 
3. 7685 dwt. to lb. &c. 

I 
4. 11 oz. 3 drs. to grains. 
5. 8 oz 6 d wt. to grains. 

I 
6. 73564grains tolb.(Trov 

&c. 

152. LONG MEASURE. 
12 inches (in.) . = 1 foot, or 1 ft. 
3 feet . . . = 1 yard, " 1 yd. 
5½ yards . • . = 1 rod, " 1 rd. 

40 rods • . . . = 1 fw-long, " 1 fur 
8 furlongs . = 1 mile, " 1 mi 
3 miles . . . • . • . = 1 league " 1 1. 
NoTB 1.-0lotk Measure is not now used. Cloth is 

boug-ht hy the ya.rd, half-yard, quarter-yard, etc. 
NoTE 2.-0unt Chain is used in measuring land. 
is 22 yards and is divided into 100 links. 
NoTE 3-Mariners use the following: 

6 feet . . . . . . . . . = 1 fathom. 
120 fathoms . • • = 1 ca~le length. 
880 fathoms . . . = 1 milo. 

Or:1.l Exercises. 
Repeat the table of Lineal Measure. 
How many feet in 4 !'d. 1 in ff, yct. l ft. 1 
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How many miles in 17 fur. 1 in 32Q rods 1 in 59 fur. 7 
How many fe~ in 9 fath l in 2 rd. I in 12 yd. I 
Ex. 5. How many feet Ex. 6. How llJ.8,DJ roda 

in 12 nl. 3 yd. 2 ft.1 in 209 ft.1 
rd. yd. ft. feet 
12 3 2 3)209 

li½ 
63 
6 

69 yd. 
3 

209 ft. Ans. 

5½)69 yd .... 2 ft. 
2 2 

11)138 

12 ... 6 half yd.= 3 yd. 
Ans. 12 rd. 3 yd. 2 ft. 

NoTlil.-To divide by 5½, 
NOTE.- We multiply by we reduce both to halves, 

5, and add to the vroduct then the remamder is halves, 
the 3 y<ls., and then multi- which we reduce to ·wholes, 
plying by~ we l1ave 69 yd. , by dividing by 2. 

Exercise 1.xxxii. 
Reduce 

l. 1 mi. I. fur lrd., to inches. I 4. g rd. 1 yd. to feet. 
2. 7-6452 in. to mi., &c. 5. 7 chains to feet. 
3. 75G8 feet to m~., &c. 6. 16752 in. to fathoms. 

153. ~URI<'ACE OJ~ SQUARE MEASURK 
144 square inches= 1 1;1quare foot, or 1 sq. ft. 

,9 ,sriuare feet = 1 square yard, " 1 sq. yd. 
iID.¼-squa,re ya-r<ls = l square rod. " 1 sq. rd. 
40 ;;<;ti,n·c1 i-ocI~ = 1 roo<l '' i. r. 
4 roocl<1 = 1 acre • . . " 1 a. 

640 acre!! . , = 1 square mile " 1 sq. m. 
N oTE ; . _A surface is tlmt which ha:, length and breadt'1 

wit'wut tl,~c1m"M,. 
1 in. 

NOTE~- -A r.q11are is a plane su,-face w!>ic!t ; -- -i 
b.s fot<r ,~qual F-i<les autI iu11r '\[Hal angles. I l l in. 

l_ __ _f 

NoTE 3.-·A s1 11<1re inch is a sr1u11.!'e ea.ch of whose i,;'1,,,e 
is rm irioh long. 

NOT.':' 4. ·--10,000 squ·.r0 links •= l sq_u'l.re .:sham. 
10 squ,J.t•} chai11s = 1 aor,,. 
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154. CUBIC OR SOLID MEASURE. 
172S cubic inches (cit. in.) = 1 cubic foot, or 1 cu. ft. 

~7 cubic feet . . . _ . = 1 cubic yard, " 1 cu. yd. 
LS cubic feet . . . . = 1 cord, . . " 1 c,l. 

NoTE.-A cubic is a solid bounded by 6 equal squares. 
NOTE.-A cord is a pile of wood 4. ft. wide, 4 ft. high, 

and 8 ft. long. 

Oral Exercises .. 
Repeat the table of square measure. 
How many inches in 2 sq. ft. ? 
How many acres il1 16 roods I in 320 sq .. rods 1 
How many feet in 3 cu. yd. ? in 4 cu. Jed. 20 cu. ft. 1 
What is the difference between 3 sq. in.and 3 in. square~ 

3 in. square is a square each side of which is 3 ra. 
t long, and hence= 9 sq. in. 

Exercise lxxxiii. 
Reduce 

1. 1997 sq rd. to acres, &c. , 4. 7689 cu. ft. to cords. 
2. 3 sq. rds. 2 ft. to inches. 5. 12. a. (j rd. to inches. 
3. 8469 cu. in to feet. 6. '78 cu. ft. 640 in. to inches. 

155. DRY MEASURE. 
2 pints (pt.) . = 1 quart, or 1 qt. 
~ quarts . = 1 gallon, " 1 gal. 
3 gallons . . = 1 peck, " 1 pk. 
4 pocks . . . = 1 bushel," 1 bu. 

No:rlll 1.-Dry Measure is used in measuring grain, 
{ntit, .I.e . 

.Non 2 -By the " Weights and Measures " Act of. 1873, 
the "Imperi,11 Bushel," containing eight "Imperill1 Gal­
ons " of 2i7 ·27 4 cubic inches in each gallon, is the stan­
dard bush&l in Canada . 
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NoTE 3.-By·the same Act the following articles are to 
be estimated by the Cental of 100 lbs.: Barley, beans, char­
coal, corn, oats, peas, potatoes, rye, salt, seeds and wheat. 

N oTE 4 -8 bushels=l quarter in GrP.at Britain. 
NoTI!: 5.-The following table snows the weight of a 

bushel of the article named, as determined by the same Act: 

Wheat •. 60 lb. I Deans ... 60 lb. I Flax Seed .. 50 lb. 
Rye ... 56 lb. Oats •... 34 lb. Clover Seed .. 60 lb. 
Corn . . • 56 lb. Peas . . . . 60 lb. Timothy Seed 48 lb. 
Barley . . 48 lb. Buckwheat. 48 lb. Potatoes . . . GO ·1b. 

156 LIQUID MEASURE. 
4 gills (gi.) . . . . . = 1 pint, or 1 pt. 
2 pints • . . . . . . = 1 quart " 1 qt. 
4 quarts . . . . . • . • . = 1 gallon, " 1 gal. 

NoTE 1.-A baITel of beer . . contains 36 gals. 
A hogshead of beer '' 54 gals. 
A hogshead of wine ,63 gals. 

NoTE 2.-The wine gallon contains 231 cubic inches; 
the beer gallon contains 28:! cubiu inches, and the Imperial 
or standard gallon, 277·274 cubic inches. 

NOTE 3.-6 wi.ne gals. = 5 standard gals. 

157. MEASURE OF TIME. 

60 seconds (sec ) . = 1 minute, or ·1 min. 
60 minutes • • . . . • = 1 hour, ' 1 h. 
24 hours . . . . • . . = 1 day, " 1 da. 
7 days . . . . . . . . = 1 week, " 1 wk. 

12 calendarmonths or365days = 1 year, " 1 yr. 
366 day, • . . . . . . . = 1 leap year. 

NOTE 1.-The number of days in each 1aonth may be 
remembered by means of the following lines : 

Thirty do.ya ho.a September, 
April, Juue, aud Novemb,•r; 
February ho.8 twenty-eight o.lone­
All tho rest h:i.ve thirty-one ; 
Uut len.p yenr coming on~e in four, 
.Febru.i.ry then ho.s one do.y more. 

NOTE 2.-The leap years are those that can be divided. 
by 4 without a remaincler : as, 1864, l8G3, 1872, &c. Uut 
of the even hundreds, only those that can be divided °Jr,--
400 are leap years. The year moo will not be a leap year; 
but 2000 will be. 
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158. MISCELLANEOUS TABLE. 
12 units 1 dozen. 124 sheets . . = 1 quire 
1~ dozen = 1 gross. 20 quires . . = 1 ream. 
12 gross = 1 great gross. 196 lb. flour. . = 1 barrel. 
20 units = 1 ocore. I 200 lb. pork . = 1 barrel. 

Oral Exercises. 
Repeat Time Measure. 
How many days in 3 weeks 1 in 5 weeks and 3 days 1 
How many dozen in 841 in 1321 in 1501 
Was 1600 a leap year? 18761 18541 
How many hours in 360 min.? in 788 min.1 600 min.? 

Exercise lxxxiv. 
Reduce 

1. 7 da. 16 hr. to seconds. 7. 3685 lb. of wheat to bu 
2. 7684 pints to bushels, &c. 8. 785693 sec. to weeks,&c. 
3. 84 gal. 3 gills to gills 9. 3586 lbs. Timothy seed 
4. 36 bu 3 qt. 1 pt. to pints. to bu., &c. 
5. 2685 &ills to gallons. 10. 78 da 9 min, to seconds, 
6. 17 qr. 3 bu. to pecks. 11. 1576 cu. ft. to cords. 

Section II.-Compound Addition. 
159. To add compound numbers. 
160. A compound number is one composed of 

2 or more numbers of different denominations which 
can be reduced to the same denomination. 

The sum of £6 and £4 is found by simple o.ddition, 
The sum of £6 12s. and £4 9s. is found by compownd 

addition. 
Ex. 1. Find the sum of £7 6s. Sd., £5 9s. 3d., 

£8 9s. 7 d., and £9 7 a. 9d. 
£ S, d. 
7 6 8 
5 9 8 
8 9 7 
9 7 9 

£ B, d 
7 6 8 
5 9 8 
8 9 7 
9 7 9 

29 81 27 80 13 8 
We write the numbers so that units of the same name 

will be in the sam.e column. Then we add the pence 
column as in simple addition and find the sum to be 27. 
similarly with the other columns. Hence the correct 
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sum is £29 31s. 2'7d. But it is usual in writing denomin­
ate numbers not to have more units of a..'ly denomination 
than 1 less than the number required to make 1 of the next 
higher denomination; thus, a rod 1:l in. long is said ~o be 
l ft. in length. We do not say 20 cwt. of hay, but 1 ton, 
&.c. We therefore change the 27d. to 2s 3d We set down 
the 3d. und':lr the pence column and add the 2s. to 31 s. ; 
31s + 2s. =- 33;:1.; 33s. = £1 13s. We set down the 13s. 
under the shillings column and add the £1 to £29 ; £29 
+ £1 = £30. 

(1} 
lb. oz. dwt. 
17 9 16 
25 6 12 
72 11 13 
57 10 19 

(4) 
£ 8, d. 
5 5 5 
8 1 7¾ 
2 0 1½ 

13 0 11[ 
6 6 6 

Exercise lxxxv. 
(2) 

cwt. qr. lb. oz. 
20 3 12 11 
16 2 16 12 
17 0 22 15 
19 1 18 13 

15) 
bu. pk. qt. pt. 
10 1 1 1 

2 3 6 0 
5 2 3 1 
8 3 1 1 

15 2 4 0 

(3) 
rd. yd. ft. in. 
17 4 2 6 
21 2 1 7 
23 3 0 8 
25 5 2 9 

16) 
rd. yd. ft. in. 
37 4 1 9 
30 5 2 2 

3 2 7 
1 0 2 10 

25 1 1 11 

7,. Find the sum of 1 wk. 2 da. 13 h. 40 min. 30 sec. ; 
2 wk. 6 da. 10 h. 8 min. 3 sec.; 5 da. 22 h. 55 min. 45 seo.; 
4 h. 1 min. 15 sec. ; and l wk. 2 <la. 4 h. 5 min 

8 Add together 10 rd. 4 yd. 2 ft 8 in. ; 1 rd. 3 yd. 5 in. ; 
8 rd. 2 yd. 1 ft. 6 in ; . 1 rd. 4 in. ; and 2 yd. 1 ft. 9 in. 

Section III.-Compound Subtraction. 
161. To subtract Compound Numbers. 
Ex. 1. From 16 lb. 8 oz. 6 d wt. take 71b. 4 oz. 1 ~ cl wt. 
lb. oz. dwt. We write the subtrahend under the 
16 8 6 mimwnd, so that units of the same 

'7 4 12 name will be in the same column, and 
begin at the right to subtract. 

9 3 14 Since we cannot take li dwt. from 
6 dwt., we take 1 oz. or 20 dwt. from the 8 oz. and add it ~o 
the 6 dwt., making 26 dwt. 26 dwt. -12 dwt. = 14 dwt. 

Since we took l oz, from 8 oz. we left only 7 oz. ; 7 "-'­
i oz. = 3 oz. 16 lb. - 7 lb. = 9 lb. 
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Exercise 1.xxxvi. 
(1) (2) (3) 

lb 3 3 3 gr. mi. fur. rd. a. r sq rd. 24 7 2 1 16 60 0 0 C9 3 25 16 lO 3 2 17 40 7 39 10 0 38 

(4) (5) (6) 
fur. rd. yd. ft. in. £ s. d. r. p. yd. 7 31 l 1 3 43 11 10 3 17 18 
1 39 1 2 7 15 14 6 2 18 30 

7 . .A former had 200 bu. of wheat, and sold 28 bu. 2 pk. 
5 qt. 1 pt. to one men, and as much to another ; how 
much remained 1 

8 A miner having 112 lb. of gold sent his mother 171b. 
10 oz. 15 dwt 10 gr., and 3 lb. rn dwt. less to his father; 
how much diJ he retain 1 

9. From a barrtil of beer containing 54 gallons, a person 
drew 12 gal 3 qt. one day, and 9 gal. 2 qt. 1 pt. another; 
how much was left I 

10 From 39 sq. rd. 29 sq. yd. 128 sq. in., subtract 17 
sq. rd. 16 sq. yd. 5 sq. ft. 

11 . .A grocer has l cwt. 18 lb, of sugar in one barrel, 3 
qr. 21 lb. in another, and l cwt. 2 qr. 11 lb. in a third. 
After selling l cwt. 3 qr. 15 lb , how much will he have 
left 1 

Section IV.-Compou.nd Multiplication. 
162. To multiply a Compound Number. 
E::,c. 1. Multiply 3 da. 19 hrs. 59 min. by 97. 

da. hrs. min. da. hrs. min. 
3 19 59 3 19 69' 

97 07 

291 1843 5723 371 18 23 
We multiply each denomination separately, as in simple 

multiplication, and obtain_ as pro~luct 291 d:1· 1843 h~s. 
JJ723 min. But as 5723 mm. = 9o hrs. 23 mm., we write 
down 23 min, and add the 95 hrs to 1843 hrs.; 184.3 hrs. + 96 hrs. = 1938 hrs. = 80 da. 18 hrs., &c. 

N oTB.-The usual method of workin . .; this example is to 
multiply first by J 0, this product by 9, then to multiply 

\11,h.o o da. 10 hrs. of> min. by 7, and add the result to the 
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last product. We recommend the method in the example 
as being on the whole easier and more convenient. 

(1) 
cwt. lb. oz. 

18 16 9 
5 

Exercise 1.xxxvii. 
(2) 

lb. oz. dwt. gr. 
16 8 15 17 

3 

(3) 
da. h. min. ilec. 
10 20 30 40 

7 

4. What is the value of 39 oxen at £15 7s. ll¼d, each 1 
5. What is the weight, of 345 hogsheads of sugar, each 

weighing 14 cwt. 1 qr. 20 lb.1 
6. What is the weight of 1 doz. spoons, each weig~ 

1 oz. 2 dwt. 16 gr.1 . 
7. If a man owning 5 farms, of 120 a. 1 r. 12 sq. rd. 

each, sells 450 a. 3 r. 25 sq. rd, how much land has he 
left 1 

8. If 2 gal. 2 qt. 1 pt. 1 gi. leak out of a water-pipe in 1 
hour, what will be the waste in 1 leap yel!l' 1 

9. Suppose a person to walk, on an average, 3 mi. 2 fur. 
every morning, and 3 mi. 20 rd. 1 yd. every afternoon, 
how far will he walk in 2 weeks 1 

10. If from 2 lb. of silver enough is taken to make a 
dozen spoons, weighing 1 oz. 10 dwt. 2 gr. each how much 
will be left 1 

11. What cost 97 tons of lead at £2 1 '7s. 9½d, per ton 1 
12. If a man travel 17 mi. 3 fur. 19 rd 3 yd. 2 ft. 7 in. 

in 1 day, how far would he travel in 38 days 1 
13. If 1 acre will produce 27 bu. 3 pk. 6 qt. 1 pt. of com, 

what will 98 acres produce 1 

Section v'.-Compound Division. 
163. To divide a Compound Number. 
Ex. 1. Divide 80 dQ,. 6 h. 40 min. by 17. 

da,. h. m. de.. b. m. 
l7) BO 6 40 ( 4 17 20. 

68 
12 da.. 
24 

294.h. 
17 
124 
119 
Gh. 
60 

840min. 
!!!! 

We write the divisor at tl1e left of 
the dividend. 17 is contained 4 times 
in 80 da. and 12 da. over ; 12 da. = 288 
h. ; 288 h. + 6 h. = 294 h. I 7 is con­
tained 1 '7 times in 294 h. and 5 h. over ; 
5 h. = 300 min. ; 300 min. + 40 min.= 
340 min. 1'7 ls contained 20 times it\ 
340 min. 
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Ex. 2, Divide £12 ls .. 6d. by £1 6s. 10d. 
£12 ls. 6d. = 289~ = 9. 
£1 6s. 10d. 322d. 

100 

Ex. 3. A divid,ed a field orl 1 a. into lots of 1 r. 
4 pe1·. each ; how mony lots were there 1 

~ = 1760 ..E.~ = 40. 
lr. 4 per. 44 per. 

When we divide one compound number by another, we 
reduce each to the lowGst denomination named in e~ther, 
and divide as in simple di.vision. 

Exercise J.xxxviii. 
0} ~i ~) 

£ s. d. lb. oz. dwt. gr. t. cwt. qr. Jb. 
4) 61 18 4 6} 76 10 14 12 7) 112 16 2 16 

4. Divide 4 gifl. 2 qt. by 144. 
5. Divide 40 cu. yd. 10 cu. ft. by 18. 
6. Divide £48 7s 4d. by £6 lld. 
7, Divide 69 bu. 3 pk. 0 qt. by O bu. 3 pk. 6 qt. 
8. Divide 697 lb. 7 oz. 6 dr. by 00 lb. 10 oz. 6 dr. 
9. Divide 80 bu 2 pk.· 4 qt. by 13 bu. 3 pk. 5 qt 
10. A f&rmer put up 1000 bushels of apples in 350 bar­

rels of un~Iorm size; how many bushels, &c., did ea.ch 
barrel contain 'I 

11. 'How many demijohns, each containing 2 gal. 3 qt. 
1 pt., can be filled from a tank holding 71 gal. 3 qt. 1 pt. 
of wine1 

12. A drove of cattle ate 6 t. 19 cwt. 87 lb of hay in a 
week ; how long will 34 t. 19 cwt. 35 lb. last them 1 

Section VI.-Denominate Fractions. 
164. To find the value of a Fraction of a 

Denominate Number. 
Ex. 1. How many shillings, &c., are there inf of 

a pound 1 
. £ 11. d. 

. i) 3 0 -0 
---76 

Sinc9 £J = ! of £3 (Art. 94), we di­
vide £J by 8 as iu colllpound div~ion • 

Ex. 2. .Find the value of 3¼ of {'ss of 2 t. 3 owt. 
I 
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3! of A of 2 t. 3 cwt. = 11 of l--s of 2 t. 3 cwt. 
=¾ of 2t. 3cwt. 
= ~---0, cwt. = 1 t. 12 cwt. 1 qr. 

Exercise~­
What is the value 
l. Of ! of a bushel 7 I 4. Of fa of a mile 1 
2. Of i of a mile 1 5. Of ! of. a to~ 7 
3. Of ¼ of a rod ? i 6. Of f of an acre 1 
7. Of f of £3 Hls. 8fd.1 of £18 16s. 7jd. + 3J 1 
8. Of f of a week+¾ of a.day+ i of an hourl 
<t. Of ·dBir cwt. - -fa of 2 lb~. 8 oz. 10 dr.i. 1 

165. To express one. number as the frac­
tiun of another. 

Ex. 3. Express 4 rd. 2 yd. 1 ft. 4 in. as the fraction 
of 1 mile. 

4 rd. 2 yd. 1 ft. 4 in. = 880 in. and 1 m. = 638~ ~ 
Now 1 in. = minJ of 63360 in. ; 
. ·. 880 in. = ir~~~ir of 63360 in. 
Hence the fraction required is ll"ii~IT = n• 
NoTE.-The example, Express 4 lbs. as the fractio,. )j 8 

lbs. may be written in any of the following ways : 
1. Reduce 4 lb. to the fraction of 8 lb. 
2. What fraction of 8 lb. 1s 4 lb. 1 
3. What part of 8 lb. is 4 lb. 1 
4. lf 3 lb. is the unit, what is the.measure of 4 II.> 1 

Exerc:se xc. 
1. 'What p:wt of an ounce is iu of a. scruple 7 
2. What part of a ton is i of an ounce I 
3. \Yhat part 6f a mile is : of a rod I 
4. What part of an acre is i of a squitre foot 1 
5. Reduce ~ of a gill to the fraction of a gallon. 
6. RP.duce f of an . .,.inch to the fraction of a rod. 
7. Reduce ff of a lb tu the fraction of a ton. 
8. What fraction of £3 2s 6ld, is 14s. lO!d, 7 
l9. Express 13s. lOHd as a fraction of £2 9s. 7d. 
io. Express 2 a. 31 per. as a fraction of 4 a. 2 r. 17 per. 
11. Reduce niull' of a ton to the fraction of an ounce. 
12. :Reduce TrtlllJ of a mile to the fraction of an inch. 
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166. To :find the value- of a Decimal of' a. 
Denominate Number. 

Ex. 4. What is the value of ·7875 of £11 
£·78'i5 

20 
·';S';J of .£1 = ·78'i5 of 20s. 

= 15·75s. 

ll. 15•7500 
12 

·75 of ls. = ·75 of 12d. 
=9u. 

d. 9·0000 Hence ·7875 of .£1 = 15s. 9d. 

Ex. 5. Eind the value of :J.-16 of I yd. 
2·16 of 1 yd. = 2bt of 1 yd = 1-l of 1 yd. = 2 y !. 6 in. 

Exercise xci. 
Find the value of 
1. ·94375 of 1 acre 
2. ·81562n of 1 lb. T.i:oy. 
3. ·875 of ls. 
4. ·7Hf, uf 1 hr. 
o. ·497 of 1 day, 
6. ·4375 of .£1. 

7. ·96,5625 of 1 mile. 
8. ·77t!l:>.,3 of 1 ton. 
9. ·62812,j of £1. 

10. 3·45S~ of ls 
11. 2 53~-H75 of 1 day. 
12. ·(J(l208tl of £1. 

167. To express a Compound Number as 
a Decimal of a Higher Dtmcmination. 

Ex 6 . .R,iduce 3 1·. 16 per. to tl1e decimal of I a.; 
8rlld express 5 a. 3 r. 16 por. in act·es Ollly. 

40 J 1G per. 16 per. = 16- r. = ·4r; 
40 

4:J 3·4 r. 

Reduce 

••• 3 r.10 per.= 34r •• 

34 3-3 4 r. = 
4 

• a.= · .> a. 

Hence 5 a 3 r. 1G per. = 5·85 a.. 

Exercise XJil. 

1. 10s 6d to the decimal of £t. 
2. 5 cwt 2 qr. 14 lb to the decimal of 1 ton. 
3. 15 dwt 15 gr. to the decimaJ; of 1 oz. troy. 
4. 6 fur. 8 rd to the decimal of 1 mile. 
6. 2 qt. 1 pt. to the decimal of l peck. 
6 .. Expreas £9 5s-. 4id. in pounds only. 
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7. Eirpress 17 cwt. 3 gr. 14 lb. 8 oz. in cwt. only. 
8. Express 7 bu. 3 pk. 1 gal. in bushels only. 
9. Express 3J ft. as the decimal of 1 fathom. 

10. What decimal of 4 oz. is 2 oz. 16 dwt. 19 2 gr. 
11. Express 5 da. 9 hr. 46 min. 48 sec. in hours only. 
12. Express f of ½ of 22! lb. as the decimal of 1 ton. 

Section VII.-Practice. 
168. Practice is a convenient method of solving 

m~y examples in Multiplication of Compound Num­
bers. 

Ex. 1. Find the cost of 364 articles at 331 cents 
each. 

33lc. = $¼ I $364 = cost at $1 each. 

$121.33¼ = $33½c, each. 
Ex. 2. Find the price of 2 a. 3 r. 14 per. of land 

at $160 per acre. 
4 2 )( $160 = $320 = price of 2 a. 

40 3 X $40· = 120= 

14 X $1 = 14= 

8 r. 

14 per. 

$454 = entire co.st. 
Ex. 3. Find the cost of 7 t. 6 cwt. 3 qr. 5 lb. of 

iron at $60 per ton. 
20 7 X $60 =$420 = cost of 7 t. 

4 6 X $3 = 18 6 cwt. 

25 3 X $·75 = 2·25 = " 8 qr. 

5 X$·03 = ·15= " 5 lb. 

$4-10.40 = entire cost. 

Exercise xciii. 
Find the price of 
1. 768 articles at 25c. I 
2. 297 ·• 50c. 
8. 864 " $1.20. 
4. 291 Cl $1,331, 

5. 485 articles at $5.50. 
6. 328 " $1 87!, 
';. 147 $3.37t-
8. 264 $l.16i. 
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0. 15 a.. 3 r. 25·per. of land at $24 per a.ore 
10. 0 gal. 3 qt. 1 pt of wine at $3 60 per gallon. 
11. 84 bu. 3 pk. 1 gal. of wheat at $129 per bushel. 
12. 7 oz. 15 dwt. 6 gr. of gold at $16 per ounce. 
13. 29 a 3 r. 17 per. of land at$80 per acre. 
14. 3 t. 13 cwt. 1 qr. 15 lb. of hay at $12 per ton. 
15. What is the cost of constructing a road 17 mi. 8 fur. 

15 rel long at $1880 per mile. 

Exercise xciv. 
Problems Involving the Previous Rules. 
1. What is the value of a silver pitcher weighing 2 lb. 

10 oz. avoirdupois, at $2.24 per ounce Troy I 
1 oz. Troy. = 480 gr. 
1 lb. Avoird. = 7000 gr. 

2 lb. 10 oz. '' = 2§- x 7000 gr.= y x 1-fN oz. Troy. 
Price 1 oz. Troy= $2.24.. 

Price of 2a1. x 1.fa°if'- oz. Troy = y x 1.m x $2.24 = $85. 75 

2. How many· pounds of gold are actually as heavy as 
10 lb of iron 1 

3. If a druggist buys 25 lb. avoirdupois of drugs at $8! 
a pound, and sells them in prescriptions at 75 cents an 
ounc, apothecaries' weight, what is' the gain 1 

4. How many sovereigns will weigh one ounce 11.voirdu­
pois, if 1860 weigh 40 pounds troy 1 

5. If i of an inch on a map corresponds to seven miles of 
a country, what distance on t.he map represents 20 miles l 

6. The value of 1 lb. troy of standard gold is £46 14s. 
6d.; oalculate the value 'of a vase of the same material 
whose weight is 39 oz. 18 dwt. 

l lb. = 240 dwt; 39 oz. 18 dwt. = 798 dwt. 
£46 14s, 6d. =· 11214d. 

Cost of 240 dwt. = 1 i 214d. ; 
1 dwt. = .l-Ht,4-d. = "i.W-d. ; 

798 dwt. = .l.1Ulr-z1lf!U-d, = 13 s Hao 7 d. 
= 37286¾<1. = £155 7s. 2½-bd. 

7. If 31 owt. of '1heese cost £G9 4s. 8d., what will lo 
owJ;. 2 qr. cost 1 

8. Bought 2 oz. of tea for '7fd., what is that per lb.1 
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9. If 3 qr. 24 lb. cost £4 16s. 8cl., how much i.c; that 
p~Thl . 

10 If wh<!n flour is $5 barrel the five-cent loaf o1 
bread weighs 1.0 oz. what ou~ht to be its weight when 
flour is $8 a barrel ! 

11. If l! acres of land St'll for $34.50, what will 20 11. 

2 r 10 per. cost., at the same r~te 1 
12. If 18 a. 3 r 20 per. ~o:Jt S!JOO, what will 15(} acres cc.st 

at the same ratt I 
13. If I½ bushel!!- of wheat cost $1.68¾, what will 154 bu 

1 pk. 6 qt. cost I 
14. If a train travels 300 miles in 9 hr. 40 min, how 

long will it be in travelling 223 miles·/ 
15. If 7 gal 1 qt of wine cost $17.40, what will 3 qt. 

1 pt. cost at the same rate I 

16. If 15 yards, ¾ of a yard wide, will make a dress, 
how many yards, } of a yard wide, will make another dreBB 
of the same size I 

Yards required! or ~ yd. wide= 15 yards; 
" k yd. " = 6 x 15 yds.; 

ft yd. " = J!2':fl_5_ 

= 18 yds. 
17. How many yards of cloth, ff yd. wide, will be re­

quire<l to line 35 yards, If yards wide / 
18. If it rer1uires :36 yards of carpeting, ¾ yd. wide, to 

cover a floor, how many yar<ls, ¼ yd. wide, will be required 
to cover the same flour I 

19. A regiment of 1000 men are to have new coats ; each 
coat is to cont.ain 2½ yards of cloth, I!- yards wide, and to 
be lined with shalloon ¾ yd. wide ; how many yards of 
shalloon will be required 1 

20. A bankrupt owes $4000, and his assets-that is, his 
whole property-;-amount to no more than $840; what divi­
dend will his creditors receive in the dollar 1 

Assets paid on $4000 = 8840 ; 
" " $1 = $41f.,Ocr = $m = 21 cente. 

21. A merchant became insolvent, owing $6850, and 
had only $4932 with which to pay his creditors ; how much 
should a creditor, whose claim is $1540, receive 1 

22. What does a bankrupt pay in the pound if hia 
creditors receive £376 6s. out of £:2076 l 
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23. How much will a creditor lose on a debt of $5342.25 
if he receives , ,nly 67 ½ cents in the dollar 1 

24. A cre.litor loses 37½ cents in the dollar of what was 
due to him, and thereby loses $330 ; what was t• sum 
due? 

25. The people of a school section wish to build a new 
school-house, which will cost $2850. The taxable prop­
erty of ,the section is valued at $190000 ; what will be the 
tax in the dollar, and what will be a man's tax whose 
property is valued at $7500 'l 

Tax on $190000 = $]850 ; 
$1 = ~h&*&a-u- = $·015 = 1t cents; 

$7500 = $7500 X $•015 = $112.50. 

26. In a school section a tax of $800 is to be raised. If 
the amount of taxable property is $250000, what will be 
the tax in the dollar, and what is .A's tax, whose property 
is valued at $1800.l 

27. What is the assessed value of property taxed $37.80 
at the rate of 4½ mills in the dollar 1 

28. A person, after paying an income tax of 22 mills in 
the dollar, has $2934 le~t; what is his income 1 

29. A merchant buys a chest of tea containing 2 qr. 
10 lb. at 60 cents per lb, and two chests containing 3 qr. 
15 lb. at 70 cents per lb. ; what will he gain by selling the 
mixture at 80 cents per lb. I 

2 qr. 10 lb. = 60 lb. ; 3 qr. 15 lb. = 90 lb. 
60 lb. at 60 cents per lb. = $36 ; 
90 " 70 " " = $63 ; 

cost of 150 = $99. 
Cost of 150 " 80 = $120 ; 

gain= $21. 

SO. A grocer buys coffee at $34 per cwt., and chicory at 
$10 per cwt., and mixes them in the proportion of 5 parts 
of chicory to 7 of coffee ; he sells the mixture at 30 cents 
per lb. ; what does he gain on each pound 1 

31 If I mix 20 lb of tea at 70 cents per lb with 15 lb. 
at 601cents per lb. and 40 lb. at 62½ cents per lb., what is 
l lb. of the mixture worth I 



CHAPTER VII. 

AVERAGES AND PERCENTAGES. 

Section !.-Averages. 
169. 'rhe Average' of several numbers is that 

number which substituted £or each of them will pro­
duce a sum equal to that of the given numbers. 

Ex. 1. Find the average of 30, 35, 42, 80 and 100. 
30 + 35 + 42 + 80 + 100 = 287. 

There are 5 numbers; therefore i of 287 will be the 
number which substituted £or each of the givt-.n num­
bers will produce the sum 287 : J..P-. = 57·4:. 

Exercise xcv. 
Find the average of 
1. 16, 18, 26, 80, 36, 42, 50 and 56. 
2. 17, O, 20, 30, 70, 100, 27, 9 and 17. 
8. 120, 341>, 560, 780, 3~0 and 840. 
4. Five pupils obtained the following marks- at an ex­

amination, 60, 36, 75, 21, and 80, respectively; what was 
th..,i.r average mark 'I 

5. There were 4i, pupils at school on Monday, 48 on 
Tuesday, 47 on Wednesday, 45 on Thursday, and 40 on 
Friday. What was the average attendance fur the week 1 

6. The average temperature of the different months 
during the past 37 year• at 'roronto was, of Jan. 22°·94, 
Feb. 22°·58, March 29°·05, April 40°·63, May 51 °·68 
June 61°·84, July 67°·43, Aug. 66°·32, Sept. 58°·10, Oct~ 
46°·74, Nov. 36°·03, Dec. 26°·66. What was the average 
yearly temperature during that period I 

Section 11.-Percentage. 
170. The term, per cent. means by or on a liundred 

thus, 3 per cent. on anything means 3 on everi hui:, 
dred of it. Hence 1 per cent. of a number is .1 !i)-tf it• 
2 per cent. is I!u of it ; 7 per cent. is -rb of it, &c. ' 

136 
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171. The sign, %, is generally used to represent the 
word&. per cent. Thus, 3% is read 3 per cent. 

Ex. 1. Find 5 per cent of $360. 
Since $100 yields $5 ; 

$1 ,, $-rHo; 

$360 '' $!11-W or$18. 

Exercise xcvi. 
Find 

1. 16 per cent. of 450. 4. 6f per cent. of $200. 
2. 20 " M $75. 15. 21 " of 600 men. 
3. 83½ " of 69 sheep. 6. 7'r " of 63&. 

Ex. 2. A mercru'nt sold 80 yd. of cloth from a web 
containing 250 yd.; what per cent of the web "did he 
sell 1 

From 250 yd. he sold 80 yd. ; 
1 yd. " -,f:;°,6 yd. ; 

100 yd. .l.02\~ yd. or 82 yd 
he sold 82%, 

7. A farmer who had 800 bu. of wheat sold 320 bu.; 
what per cent. of his wheat did he sell 1 

8. A fourth of a field has been ploughed ; what per cent. 
of the field remains to be ploughed l 

9. 780 is what per cent. of HOO 1 of 21461 

E:x;. a Of what number is 60, 8% 1 
Since 8 = 8 % of 100 ; 

1=8 % of .Lj-!l; 
60=8 % of ~0 'A 100 =750. 

10. Find the number of which 276 is 26 %, 
11. How much must be a clerk's salary in order that 1'1 

% of it may be $204 1 

Section III.-Insu.rance. 
172. Insurance is security guaranteed by one 

party on being paid a certain sum, to another against 

any loss. 
173. The Premium is the sum paid for the insur• 

a.nee It is always a certain per cent. of the sum 

insured. 
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174. The Policy is the written contract of insur­
ance. 

Ex 1. 'What is the premium for insuring a house 
valued at $5000 at l! per cent.1 

Premium on $100 = $1! ; 

$1 = $rlfo; 
$5000 = $fill~ifr-11 = $62.50. 

Exercise xcvii. 

Find the premium on 

1. $GOO at 3 %-
2. $840 at 1½%-
3. $760 at 2 %-
4. $375 at 3 %-

5. $8000 at 1} %-
6. $7360 at 1½ %-
7. $3500 at lf %, 
s. $4890 at 1 l %-

Ex. 2. :E:or what sum should goods worth $4900 
be insured at ~% so that-, in case of loss, the owner 
may reeover both the value of the goods and premium 
paid 1 

Premium on $100 at 2 % is $2. 

Insurance on goods worth $98 = $100 ; 
H $1 = $\\0.; 

"$!900 -= $.i.Jl..Q_i~.2.0.. = $5000. 

9. For what sum must a house worth $2400 be insured 
at 4 % so that, in case it is burned, the owner may recover 
both its value and the premium paid l 

10. What sum should be in!lured at 3 %, on goods worth 
$6790, that the owner may receive both thei.I value and 
the premium, in castl of loss I 

11. The premium at 2½ % on a cargo of good.3 amounted 
to $1750; what was the valutl of the cargo 'I 

12. The premium for insuring a houlle at ¼ X 1! ;il;24 • 
what is the value of the house 1 ' 

13. The ))remium for insuring a houe~ and tumiture at 
1½ %, is $79.14 ; what is the value of the property insured? 
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Section IV.-Commission and Brokerage. 
175. Commission is the charge made by an agent 

for lmying or selling goo<ls, and is generally a percent­
age 0:1 the money employed in the transaction. 

178. Brokerag3 is the chl.rge made by a broker 
for buying or selliug stocks, bills of exchange, etc. 

Ex. 1. l\Iy agent has bought tea, on my account, 
to the amount of $750; what is his commission at 
2%1 

The commission on $100 = $2 ; 
$1 = $-r}o-; 

$750 = ,, ¥1,tJ = ¥15. 

Exercise xcviii. 
Find the commission on 

1. $3(30 at 4 %. 
2. $700 at 2 fo• 
:t $80.) at 1¼%, 

4. $1200 at 2½ %, 
5. $7600 at 3} %-
6. $4800 at 2} %. 

Ex. 2. I send my agent $1470 with instructions to 
deduct his commission at 5 % and invest the balance 
in wheat; how much does he invest i 

Commission on $100 at 5 % is $5. 
Swn invested out of $10.; = $100; 

$1 =Sm; 
$H70 = $14_11oov~ 

=$1400. 
7. Sent $2600 to my agent to invest after deducting his 

commission at· 4 % ; what sum did he invest 1 
8. I sent my agent $9ld0 with instructions to deduct 

his commission at 2 % and invest the balance in wheat; 
how much wheat di<l he purchase at $1.20 per bushel ·1 

9. An agent l'<)Ceives $3155 as his compensation for 
purchasing goods at 4 % commission; what is the value of 
the goo<ls purchased ? • 

10. A broker sells a bill of ·exchange worth $700; what 
is his brokerage at ! per cent. 7 

11. If a commission of $106. 47 is paid for selling $3276 
worth of goods, what is the rate per cent.1 
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Section V.-Interest. 
1. If I lend you $500, and you have to pay me $1 for 

the use of each $100 per year, how much will I receive for 
1 year1 

2. How much must you pay for the use of $600 for 1 
year, if you have to pay $2 for the use of each $100 per 
year, or 2 cents for each dollar7 Il you have to pay $31 
$4? $81 

177. The sum paid for the use of money is called 
Interest. 

178. The money on which the interest is paid is 
called the Principal. 

179. Thn number of dollars paid for the use of 
$100 for one year is called the Rate per cent~ 

NOTE 1. When the rate per cent. is stated withotlt~he 
mention of any length of time, the time is understood to 
be one year. 

Ex. 1. What is the interest on $2750 for 1 year at 
8 per cent.1 

Interest on $100 for 1 year = $8 ; 

" $1 =$i~; 
$2760 = $i.1fW; 

= $220. 

Exercise xcix. 
1. What is the interest on $600 for 1 year at 8 % 1 
2. What is the interest on $550 for 1 year at 7 % 1 
3. What is the interest on $3162.16 for 1 year at 7¼ % 1 
4. A man borrowed $7200 for 1 year, viz., $1250 at 7 % ; 

$1340 at 7½ % ; $2360 at 8 % ; and the remainder at 8½,%; 
how much interest has he to pay at the end of the year 1 

6. Four brothers have to divide eqnally the interest of 
$25800 at 7 % ; how much does each receive each year 1 

Ex. 2. What iS' the interest on $57 5 for 5 years 
at 7 %1 

Interest on $100 for 1 year = $7 ; 
" $1 " =$-ih; 

fl for 5 years = $HJ ; 
$676 " =~<-\~: 

-== '201. 25. 
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6. What is the interest on $986 for 4 years at 6 % 'I 
7. What is the interest on $1573 for 4 years at 8 % 1 
8. What is the interest on $500 for 2 years at 8 i % 1 
9. What is the interest on $2245.85 for 6 years at 7½ % 'I 
Ex. 3.- What is the interest on $672 for 4 yr. 8 

mo. at 9 % 1 
4 yr. 8 mo. = 4r\ yr. = 4i years. 

lnum.st on $100 for 1 year = $9 ; 

10. 
11. 
12. 

8%1 

" $1 " =$18-ir; 
$1 for 4i years= $~1

0~
9 

; 

$672 = $F;:~lX9 
= $28:&.24. 

What is the interest on $924 for 3 yr. 7 mo. at 6 % 1 
What is the interest on $954 for 4 yr. 8 mo. at 7 % 1 
What is the interest on $504. 72 for 3 yr. 10 mo. at 

13. What is the interest on $640.75 for 3 yr. 4 mo. at 
9%1 

180. From the precedi.p.g examples we have the fol­
lowing rule for finding the interest on a given sum of 
money at a given rate per cent. for any number of 
years: 

Multiply the Principal by the Rate per 
cent., the product by the number of years, 
and divide this result by 100. 

181. · The Amount is the name given to the sum 
of the principal and interest together. 

Ex. 4. If a man borrows $480 for 8 months at 
8 %, what amount should he return at the end of that 
period 1 

Interest on $480 for 12 months = $4;g; !! ; 
" 1 month = $/}-f:;08

0 ; 

" " 8 months= $,;i1~ t0
: 0~

8 

Interest = $ 26. 60 
Principal = $480.00 

Amomat . = $606. 00 

= $26.60. 
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14. What is the amount of $840 for 10 months at 6% 't 
15. What is the amount of $1573 for 4 years at 8% I 
16. To what sum will ;;i,78-± amount in 2yr. 9mos. at 7% 1 

In the preceding examples we have expressed the 
months as a fractio,1 of a year, but in actual practice 
more accuracy is generally required, and we must 
express the giv':ln parts of a ye[l,r in days. 

When interest is required from one c_ate to another, the 
day of the first date is to be left out, because it is not 
until the day following that one day's inte1·est will have 
accrued. 

Ex. 5. Find the interest on $1200 from March 1, 
1875, to May 31, 1878, at 7 per cent. 

Time from March 1, 1875, to May 31, 1878 = 3 yr. 91 days 
Interest on $100 for 365 days = 137 ; 

" $100 1 day = $gh ; 

$1 " 91 days= $ 1-~"i ""Jr. 5 ; 

$1200 " =$1 ;~~:~!:~; 
= $2+%%t;~;1 
=$20.942 ... 

Interest on $1200 for 3 yr. at 7% = 8252. 00. 
" '' for 3 yr. 91 days at 7 % = $272. 94. 

17. F~nd the ~nterest on $500 for 156 days at 7 %-
18. FmJ. the mterest on $7500 from May 5 to Oct. 27 

at 8 %. ' 
19. Find the interest on $8000 from .Tan. 26, 187G, to 

March 31, 1878, at 7½ %, 
Ex. 6. At what rate per cent. must $7:56 be put at 

interest for 4 years to yield $24f.92 1 
Interest on $7 56 for 1 year = $ 2-41

4
· 112 = $60. 48 ; 

$1 =$!l?~§_; 

$100 =$_l00j~~0:4S 

= $8, or 8 per cent. 
20. A man pays 872 for the use of $900 for 1 year what 

is the rate per cent. I ' 
21. ~ men lent $484 for 5 years, and received $181.50 

for the interest; what was the rate pe1 cent. I 
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22. If $103.68 interest is received on a principal of $432 
for 4 years, what is the rate per cent. 1 

Ex. 7. What principal will bring $200 interest in 
146 days at 5 per cent. 1 
'Principal to give $5 in 365 days = $100 ; 

" $1 " " = $.1..£-il- = $20 ; 
$200 " = 200 X $20 = $4000; 

" cc 1 day = 365 X $4000 j 

" t: 146 days = $~~\:~O_Q!l; 

= $10300. 
23. A man borrowed money at 7 per cent. and paid 

$245 interest a year; how much money did ho borrow l 
24. A man bequeathed his wife $875 a year, his-daugh­

ter $i'i0 a year, and his son $630 a year ; what sum must 
be invested at 7 per cent. to produce these amounts 1 

25. Suppose a. gentleman's interest on money, at 6 per 
cent., is $45 per month; how much is he worth I 

Ex. 8. In what time will $800 amount to $880 at 
8 per cent. 1 

Interest = $880 - $800 = $80. 
The interest of $800 for 1 year at 8 per cent. is $64. 

Time to produce $64 = 1 year ; 
" " $1 = i1:r. year ; 
" $30 = n, = It years; 

= 1 yr. 3 mo. 
26. How long a time would be required for $525 to gain 

$110.25 at 7 per cent.? • 
27. How long a time would it require for $625 to 

amount to $756. 25 at 7 per cent. 1 
28. A principal of $600 was loaned May 20th, 18731 a.t 

7! per cent. At what elate did it amount to $796.87½ 1 
29. A note given for $273. 25 at 7 per cent, remained 

unpaid until the interest equalled the principal How 
long did it run l 

Section VI.-Present Worth and Discount. 
John Smith owes me o. d,,bt of $108 to be paid at 

the end of a. year; without interest ; how mm,h is the 
debt worth at present, and how m11ch should be allowed 
for the immediate payment of the debt, money being 
worth 8 ver cent. T 
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If I receive $100, and put it out to interest at 8 % 
for one year, it will amount to $108; hence, the pres­
ent worth of the debt ill $100. Evidently $8 should 
be allowed for immediate payment. 

182. The Present Worth of a note or debt, 
payable at some future time, without interest, is such 
a ::;um as, being put out to interest, will amount to thl· 
given debt when it becomes due. 

183. The allowance or deduction made for tlw 
payment of tho debt before it becomes due is called 
Discount. 

Ex. 1. What is the present worth of $535, pay­
able in 1 ;ear, the rate of interest being 7 per cent. 1 

Amount of $100 in 1 yr. at 7 % = $107. 
Present worth of $107 = $100 ; 

$1=$m; 
$535 = $53::ro 

= $500. 
Exercise c. 

1. What is the present worth of $1260.509, payaole in 1 
year, the rate of mterest being 7 % 1 

2. What is the present worth of $512,40, payable in l 
year, when money is worth 12% f 

Ex. 2. What is the present worth of $787. 75 due 
in 2 yr 6 mo. when money is worth 6 % 1 

Amount of $100 for 2 yr. 6 mo. at G % = $115. 
Present worth of $115 = $100 ; 

$1 =$m; 
$787.76 = $T..!!l:.ff-:i9_() 

= $685. 
8. What must ·be paid now to caned a debt of $994.60 

due 1 yr. 9 mos. hence, a .. G % 1 
4. Which is the more profitable, to buy lumber at $25 a 

thousand on 9 months' credit, or u.t $24. 50, on 6 months' 
credit, money being worth G % '/ 

6. Bought two lots for $2541, on 3 years' time, without 
interest ; what is the ca.Rh value, money being worth 7 % 1 

6. I buy goods for $1150 cash and sell them for $1224 
on a credit of 4- months ; do I gain or lose, and hc,w much, 
i.lterest being 6 % 1 



PRESENT WORTH AND DISCOUNT. 145 

Ex. 3. A note for $1380.06 becomes due in 15 
months ; what deduction should be made for the im­
mediate payment of the money, supposing money to 
be worth 8 % 1 

The interest on $100 for 15 months = $10. 
Discount on $110 = $10; 

$1 =$ilfir; 
$1380,()6 = $1 :JSO{~~ X 10 j 

=$125.46. 
7. What is the discount on $897.82 payable in 3 years, 

when money is worth 7 % 1 
8. What is the discount on a. note for $117 4. 32 due in 3 

yr. 3 mo. , mon~y being worth 8 % 1 
9. ,vhat is the difference between the interest and the 

discount on $525 due 10 mos. hence, at 6 % 1 
184. The discount found in Ex. 3 is called Tr1te Dis­

count. There is another kind of discount called Banke!rs' 
Disco1'-nt, or Ba'Tlk Discount. 

T}i,- difference between the two kinds ">f discount is this 
-tha true discount is the interest of the present value of the 
bill for the time, while the bankers' discount is the interest 
of the amount of the bill itself, not only for the specified 
time but for three days additional called days of grace. 'J'he 
bankers' discount is thus always in excess of the true dis­
count. 

Ex. 4. What is the discou.1t and pfosent worth of 
a note of $58.4, drawn Jan. 8 at 11 months, discounted 
at the Bank May 10, at 5 per cent. 

11 mo. from Jan. 8 = Dec. 8, 
which with 3 days of grace = Dec. 11. 

From May 10 to Dec. 11 is 215 days. 
Discount or interest of $584 fur 215 days at 6 % 

= $17.20 
Principal = $584. 

Presen~ worth = $5GG. 80. 
10. What is the bank discount on a note for $730 at 6 % 

for 30 days, days of grace included 1 
11. Suppose a bill for $1200 is drawn on the 12th of 

August at 6 months, and paid by a banker on the 1st of 
January, find the money he takes off at 7 %, 

It 
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SQUARE ROOT. 
1. What is the second power of 5 1 of 9 1 of 121 
2. What number multiplied by itself will produce 36 7 

49? 121 I 811 
3. Find the number whose sewnd power is 91 is 251 is 

641 is 144? 
4. Resolve each of the following numbers into two equal 

factors : 16, 25, 81, 49, 100. 
185. The Second Power of a number is called its 

Square. 
NoTE.-The square of a number is indicated by writing 

2 to the right and above tho given number; thus, 52 ia 
re11.d 5 squared. 

186. The Square Root of a number is one of 
its two equal factors. 

187. Principle. The square of a number of tw;) 
digits is equal to the square of the tens. plus twice 
the tens nmltiplied by the units, plus the square of 
the units. Thus, 

452 ,= 4.0'+2-x 40 X 5+52 = Hi00+400+25=2025. 
Ex. 1. Find the square root of 2025. 
2025(45 We separate the number into periods of 
16 two figures each, by means of a line, counl:-

1

-- ing from the decimal pomt. We then tind 
85 ~~- the largest number whose square does not 

exceed 20. This is 4. We write 4 as the 
first ffoure of the square r11ot and place its square, Hi, 
under 20 and subtract, and to the 1·emaiudt r, 4, we a11111cx 
the next period, 25, to make a divi<l1md. We double the 
figure 4, placed in the root h, 'orm the first figure of a 
divisor. As we have to annex another figure to 8, we call 
the 8, 8 tens or 80. 80 is contained in 425 5 times. We 
write 5 as the second figure of the root and annex it to the 
8. We next multiply 86 hy 5 and write the product under 
426 and subtract. A.s there is no 1·emai.i:111ler the aqua.re 
root is 46. 

tAII 
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Exercise ci. 
Find thA square root of 

1. :&89. 

1

. 5. 1296. I 9. 4096. 
2. 361. 6. 5(';25. 10. 1369. 
3. 576. 7. 90i5. 11. 2209. 
4. 625. 8. 2401. 12. 3136. 

147 

Ex. 2. Find the square root of 4124961. 
4112149161 (2031 After finding the first figure of the 
4 root and subtracting its square from 

403 , 124'.} the l.:ft hand period and bringing 
l::!09 down the next period, 12, wo find 

4061 14061 that 40 is not contained in 12. We 
4061 therefore, put a O in the root and 

bring down the next period. W: then 
double the part of the root already found and write 40 as 
a divisor. We call it 400, and find that it goes into 1249, 
3 times. We put 3 in the root and annex it to the 40. We 
now multiply 403 by 3 and write the product, 1209, under 
the l:>.49, and subtract, &c. 

Find the square root of 
13. 390625. I 16. 5764801. 
14. 262144: 17. 40005625. 
15. 117649. 18. 25080064. 
Ex. 3. Extract the square root of ·7 to four places 

of decimals. 
·70!001001001 ( ·8366. 
64 

163 l GOO 
480 

1666 11100 
0006 

16726 110400 
100356 

10044 
Find the square root of 

In findmg the square root 
of a d~cima.l fraction care 
must be taken to make the 
decimal con~ist of an even 
number of figures. This is 
done so that the denominator 
of the equivalon', vulgar frac­
tion may b- a complete :::qua.re, 
which is thocasu iniJ'cr, in°J'd'g, 
1~~?JWJ>rr, &c., but not in l'ir 
iJ>&'cr, i'J'Jlu°Jh, &c. 

19. ·2209. I 22. ·'i14. 
20. -0729. 23. ·805. 
21. ·1024 24. ·o. 

25. '71. 
26. 6·4. 
27. 14·4. 
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MEASUREMENTS OF SURFACES AND 
SOLIDS. 

Section !.-Area of a Rectangle. 
188. A Rectangle is a plane surface having four 

sides and four equal angles. A slate, a door, &c., are 
examples of a rectangle. 

Ex. 1. A room is 18 feet long and 15 feet wide ; 
what is its area 1 

Area of surface J. ft. long by 1 ft. wide = 1 sq. ft. 
" 18 ft. long by 1 ft. wide = 18 eq. ft. 

18 ft. long by 16 ft. wide = 15 x 18 sq. ft. 
= 270 sq. ft. 

Hence, To find the area of a rectangle, multiply its length 
by i~ width. 

Exercise cii. 
Find the area· of the rectangles having the follow-

ing dimensions : 
1. 8 ft. by 12 ft. I 4. 2 yd. 2 ft. by 7 yd. 
2. 6½ ft. by 14 ft. 6. 17 yd. by 20 yd. 2 ft. 
3. 21 ft. by 25 ft. 6. 1!} ft .. 7 in. by 24 ft. 

Section IL-Carpeting Rooms. 
189. Carpets are sold in strips, and when the width 

of a strip is known, we can ascertain what length of 
carpet will be required to cover a given sui-face. 

Ex. 1. How many yards of carpet j ft. 3 in. wide 
will l •e required fot· a room 21 ft. by 18 ft. 1 

Area of surface to be covered . . = 18 x 21 sq. ft. 
Length uf carpet 1 ft. wide, required 

to cover giveu u.rt:a • , , • = 18 x 21 feet; 
hS 



MEASUREMENT OF SUB-FACES. 149 

Length of carpet, 2! ft. wide, required 
to cover given area . . . . . = 18 ¾ 21 ft. 

Exercise ciii. 
= 66:yards. 

How many yards ·of carpet 27 in. wide will be re­
quired for rooms whose dimensions are: 

1. 27 ft. by 21 ft. 1 I 3. 18 ft. by 24 ft. ? 
2. 16 ft. by 12 ft.1 4. 26 ft. by 36 ft. 1 

Find the cost of carpeting rooms whose dimensions 
are 

6. 18 ft. by 20 ft. with carpet 3 ft. wide, at $1. 29 a yd. 
6. 20 ft. by 24 ft., with carpet 30 in. wide, at 90 ctL 11, yd 
7. 16 ft. by 17½ ft., with carpet 3 ft. wide, at $1 a yd. 
8. The cost of carpeting a room 18 ft. long by 16 ft. 

wide, with carpet worth $1.20 a yd .. is $51.20; how wide 
is the carpet 1 

Section III.-Papering a Room. 
190. Room papers, like carpets, are sold in strips, 

and we ascertain the quantity that will cover a wall in 
the same manner as we ascertained the quantity of 
carpet required to cover a floor. 

Ex. 1. How many yards of paper 16 in. wide will 
be required for a room 18 ft. long, 14 ft. wide, and 8 
ft. high, which contains 1 door 7 ft. high by 3½ ft. wide 
and 3 windows each 5 ft. high by 2 ½ ft. wide 1 
Length of surface to be 

covered . . . . . = (18+14+18+14) ft. =64 ft. 
Area of entire walls . . =(8 x 64) sq. ft. =612 sq. ft. 
Area of door . . . . . =(3½- x 7) sq. ft. =24½ sq. ft. 
Area of 3 windows . . . =(3 x 2½ x 5J sq. ft. =37½ sq. ft. 
Area of door and windows=(24½+37½) sq. ft. =62 sq. ft. 
Area to be papered . . . = (612 - 62) sq. ft. = 460 sq. ft. 
450 sq. ft. . . . . . =450 x 144 sq. in. 
:-·. length of paper required= ' 60

1~ 
144 =4050 in. 

= 112½ yards. 
Exercise civ. 

1. How many yards of paper 20 i~. wide will ~ re­
quired for a room 20 ft. long, 15 ft. wide, and 9 ft. high 1 

2. How many sq. ft. of paper will be required for a room 
18 ft. 9 m. long, 16 ft. 3 in. wide and 8½ ft. high 1 
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3. A room 24 ft. long, 20 ft. wide and 10 ft. hi6h con­
tains 2 doors each 7 ft. by 4 ft. and 6 windows each 5½ t. 
by 4 ft. ; find how many yards of paper ::! ft. wide will be 
required to paper it. 

4. How mauy yards of paper 30 in. wide will it require 
to cover the walls of a room 15 ft. long, 12 • t. wide and i3 
ft. high 1 

6. William Benson has agreed to plaster the walls and 
ceiling of the room in the last example, at 10 cents per sq. 
yd. ; what will his bill amount to I 

Section IV.-Measurement of Solidity. 
Ex. 1. Find the number of cubic feet in a rect­

angular piece of timber 24 ft. long, 3 ft. wide, and 2 
ft. thick. 

If this piece of timber be cut into blocks 1 ft. long there 
will be 24 such blocks. 
Number of cu. ft. in 1 block =-= 6 cu. ft. 

24 blocks=24X6 cu. ft.= 144 cu. ft. 
Hence, To find the cubic content of a rectangular t.oli,d, 

take the product of its length, breadth, and thickness. 

Exercise cv. 
Find the cubic content of the rectangular solids 

whose dimensions are 
1. 8 ft; , 6 ft. , 6 ft. 3. 3 ft. , 7 ½ ft. , 8! ft. 
2. 2½ ft., 6} ft., '7k ft. 4. 2 ·6 ft., 3 ·5 ft., 5 ft. 
Ex. 2. How many bricks will be requirAd to huild 

a wall 20 ft. long, 15 ft. high, and 18 in. thick, each 
brick being 8 in. long, 4 in. wide, and 3 in. thick 1 
Cubic content of wall . . =(20X12X15X12X18)cu.in 

brick . • =(8X4X3) cu. in.; 
. ·. number of bricks required - 20" 12i, x}

4
\\1 2 x 1 s 

=8100. 
5. How many bricks will be required to build a wall 46 

ft. long, 20 ft. high, and 15 in. thick, each brick being 9 
in. long, 4t in. wide, and 3 m. thick I 

6. What will 't cost to put a stone foundation under a 
barn 36 ft. long by 24 ft. wide at 2 cents a cubic yard the 
wall being 7 feet high anJ 2 ft. thick 1 ' 



lllISCELLA..."'i'EOUS llROBLEMS. 151 

Miscellaneous Problems. 
1. A garrison of 800 men had provisions to last for 60 

days, but 15 days afterwards 80 men were killed ; how long 
will they last the remainder 1 

They would last 800 men 45 days. 
" 1 man 800 X 45 days. 

720 men ~.J!~ ~xlli. days = 50 days. 

2. 28 shanty men have provisions for 20 days, but 7 
men more arrived; how long will the provisions now last 1 

3. A garrison of 1000 men was victualled for 28 days ; 
after 11 days it was reinforced by 2JOO men ; how long will 
the provisions last '/ 

4. A garrison of 450 men had provisions for 5 months, 
but 200 men were sent away ; how long will the provisions 
last the remainder 1 

5. A garrison of 1000 men was victualled for 30 days ; 
after 10 days it was reinforced by 3000 men ; in what time 
would the provisions be exhausted I 

6. A can do a piece of work in 8 days, and B can do it 
in 9 days; how long will it require A and B working to­
gether to do it 1 

The part A does daily = k 
B " "=½ 
A and B do " = -g + ½ = H; 

they do -.f.J in 1l., day ; 
they do the whole work in H- days, or 4r,- days. 

7. A can do a piece of work in .12 hours, and B can do 
it .in 15 hours ; in what time can both working together 
do the work ·1 

8. A can do a piece of work in 20 days, B can do it in 
24 days, and (J can do it in 30 days ; in what time will 
they all do it working together I 

9. A can build a wall in 8 days, B in 12 days, and O in 
15 days ; w. what time can they all build it working 
together? 

10. A quantity of flour lasts a man and wife 9 days, and 
the wife alone 27 da.ys ; how long would it last the mau. 
al.aiw1 
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11. A can do a piece of work in 20 days ; After working 
at it for 8 days B comes to help him and tney finish the 
work in 6 days ; how long would it take B by himself to 
do the work 1 

12. A can do i of a piece of work in 8 days ; B can do 
f of the same work in 12 days ; in what time could both 
working together do 2 such pieces of work 1 

13. A and B can mow a field in 12 days ; A and C in 16 
days ; B and C in 20 days ; in what time could A mow it 
by himself? 

A and Bean don of work in 1 day; 
AandC " fr, " 
Band C .Ju 

. ·. 2A'aand2 B's and 2 C's " T'i +tr;+ -Irr" = ¼; 

.·. AandBandC " ½oq "=-,.1a; 

... A " (nJ - n) " = n, ; 

. · . A can do the work in 20 days. 
14. A and B can do a piece of work in 8 days ;-A and 0 

can do it in 9 days, and B and C in 10 days ; in what time 
can all three working together do it 1 

16. A-and O can dig a garden in 10 days; Band O can 
dig -! of the same garden in 4 days, and B alone can dig it 
in 20 days; in what time can A do it by himself 1 

16. A piece of work has been half done by A, B, and C 
working together, in 8 days ; if A and B together can 
finish it in 12 days, in what time could Chave finished it 1 

17. A can do a piece of work in 6 days of 10 hours each, 
and B can do it in 8 days of 9 hours each ; for how many 
hours a day should .A and B be engaged together, that the 
work may be. done in 4 days 1 

18. If 6 men or 9 women can do a piece of work in 12 
days, in what time will 4 men and 7 women do it 1 
6 men do the work in 12 days . ·. 1 man does n of it in 1 day 
9 women do the work in 12 days . ·. 1 woman does nnr of it 

in 1 day; 
. •. 4 men and 7 women do ,h + 'lt--s" or M of it in 1 day; 

" " do Th of it in n day; 
do it in W day, or 8-i\ days. 

19. If 7 bays or 4 men can do a piece of work in 9 days 
in what time can 4 boys and 7 men do it I ' 

20. If 3 men or 6 women do a piece of work in 12 days 
in ~hat time can 2 men and 1 woman do it 1 • 
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21. II 1 man and 2 women can do a piece of work in 8 
days, and 3 men and 4 women can do it in 3 days, in what 
time can 1 man or 1 woman do it 1 

Since 1 man and 2 women do t of it in 1 day; 
. ·. 2 men and 4 women do " " 

But 3 men and 4 women do " " 
. ·. 1 man does ¼- ¼, or ,h " " 
. · . 1 man will do it in 12 days. 

Now 1 man and 2 wo100n do k of it in 1 day; 
. •. 2 women do !-n, or n " " 
· 1 woman will do it in 48 days. 

22. If 3 men and 2 boys do a piece of work in 8 days, 
and 3 me11 and 7 boys can do it in 6 days, in what time 
can 1 man or 1 boy do it ! 

23. If 2 men and 5 boys can do a piece of work in 20 
days, and 1 man and 8 boys can do it in 18 days, in what 
time can 1 man or 1 boy do it 1 

24. If 7 men and 5 women can do a piece of work in 
2f days, and 3 men and 8 women can do it in 3ll days, 
in what time can 1 man or 1 woman do the work 1 

25. 3 women and 2 boys can do a work in 6j days, and 
2 women and 3 boys can do it in 7 f.r days; in what time 
can 1 woman or 1 boy do it 1 

26. A cistern is filled by 2 pipes m 8 and 10 hours 
respectively, in what time will they fill it when they both 
run at the same time 1 

They fill k+-ro- of the vessel in 1 hour; 
.!/-J-, or l'o " 

" -k in½ hour; 
. · . they fill the vessel in J,f or 4t hours. 

27. A vessel is filled by 3 taps, running separately, in 
60, 75 and 90 minutes respectively; in what time will they 
fill it when they all run at the same time I 

28. Two pipes running together can empty a cistern in 
8 hours, and one by itself cau do it in 12 hours; in what 
time can the other empty it I 

29. Two pipes running together can empt)' a vessel in 
60 minutes; 011e of them can empty i of the vessel in 40 
minutes; in what time can the other empty ½ of it 1 

30 A cistern is filled by two pipes, A and B, in 20 a~d 
24 minutes respectively, and is emptied by a tap, C,. m 
30 minutes; in what time will it be filled by all runmng 
together I 
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31. A bath is filled by a pipe in 60 minutes; it ie 
emptied by a waste pipe in 40 minutes ; in what time will 
the bath be emptied if both pipes are opened at once 1 
One pipe empties 41cr of vessel in 1 minute; 
the other fills -a of vessel in 1 minute; 
. ·. when both are running (b--tiJ), or ti1> of the vessel 

is emptied in 1 minute; 
. ·. the vessel is emptied in 120 minutes. 

32. A vessel .can be filled by 2 taps running separately 
in 30 and 36 minutes respectively, and emptied by a third 
in 15 min.;· if the vessel is full and all 3 taps running at 
once, in what time will it be. emptied/ 

33. A bath can be filletl by two taps running separately 
in 20 and 30 minutes respectively, and emptied by two 
others in 24 and 18 min. respectively ; if the bath is full 
and all four taps opened, in what time will the bath be 
emptied I 

34. A spent ½ of his money on Monday ; he spent ¼ of 
the remainder on Tuesday, and on \V ednesday he spent 
¼ of what he had left ; he had still $10 ; how much had 
he at first? 

Remainder after 1st spending = i of money. 

" 2nd " = ¾ of i of money, 
3rd = } of ¾ of i of money 

= g- of money; 
~ of money = $10; 
t =$-\0.; 
-g of his money = .L~l.!!. 

=$25. 
35. A father willed to his eldest son ! of his property ; 

to his second son ~ of it, and to his youngest son the rest 
amounting to $7238; what was the property worth I 

::16. A post is} in the earth, ¥ in the water, and 13 feet 
above the water; what is the length of the post 1 

37. A man devotes ·12 of his income to charity, ·25 for 
educating his chil<lren, ·45 for household expenses, and 
saves th!l remainder, which is $284. 76; what is his in­
come 1 

38. A ship whose cargo was worth $25000 being dis­
abled, ·45:\- of the whole cargo was thrown overboard; 
whe.t wc,uld a merchant lose who owned ·26 of the car0 0 2 
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61. A ~rocer bought a quantity of sugar for $115; for 
what must he sell it to gain 18 per cent. I 

62. A grocer sells a quantity of sugar for $324, and 
thereby loses 10 per cent. ; what did the sugar cost 1 

That which sold for $!JO cost 8100; 
Sl " $¾A?; 

" $324 " $!J2~.~ 100 

=$360. 
63. A man sells a piece of cloth for $52. 67. and thereby 

gains 15 per cent.; what was the cost of the cloth 1 
64. Sold salt at 81. 37 ¾ per bushel, which was 5 per cent. 

less than cost; what was the cost 

65. Divide $200 between A and B, so that for every $3 
that A gets, B shalt get $:t 

Sum of shares = S3 + S2 = $5. 
A's share of $ii= S3; 

" $1=::;q; 
$:JOO= s~.Q.~ X !) = $120. 

B's share may be found in a simil;r manner, or by simply 
subtracting A's share from the whole sum to be tlivided. 

Norn.-In the above case the shares of A ancl Bare saiu to be 
in the ratio of ;j to:!, or in the p:oportion of :1 to '2. 

66. The sum of two numbers is 1260, and they are to 
ea.ch other as 57 and 48 ; what i,,re tho nmnbcrs I 

G7. Divide $500 amoug three persons, A, B, and (J, so 
that the three portions may be to each other as the num­
bers 5, 9 and G, respectively. 

68. A bankrupt has three creditor~, to whom the sums 
due are a,; the numbers :5, 4, fi; if his assets are valued at 
$600, find tho sums they will re•pectively receive. 

69 . . \t an election the number of votes cast was 510, 
antl i of the votes for one candidate equalled f of the votes 
for another ; how many votes were casL for each l 

Let ..J and B be the candidates. 
i of A's votes = !j of B's votes ; 
k =½of'~ of B's votes=~ of B's votes; 

= :; x '1 = g of B's votes. 
I of B'a " + fo'f B's votes = 510. 

V = 010: 
= "x// 0 =- 240; 

.A 1
1i i< SC 510 - 240- 270, 
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70. A and B haYe 210 acres of land, and! of A's share 
equals f of B's ; how many acres has each I 

71. Two neighbours raised 380v bushels of wheat, and 
-i of what one raised equalled t of what the other raised; 
how much <li<l each mise 1 

72. A and B engage in trade ; A furnishes $6000 and B 
$4000 ; they gain $1200 ; what is each one's share of the 
gam 1 . 

The total sum in trade is $6000 + $4000 = $10000 ; 
with which they gain $1200. 
Gain on $10000 = $1200 ; 

$1 = $-rif,ltfh = $-i:1-dtr; 
$6000 = $Q.!!..0/ 0 ~ 

1
~ = 8720 = A's share. 

$4000 = $40
~~~ 

1
~ = $480 = B's share. 

'73. A, B and O buy a house for $2500 ; A pays $500 ; 
B $1200 ; 0 $800 ; they rent it for $300 ; what is each 
one's share of the rent 1 

74. A man dying, willed to his son ~6500, to his widow 
$8000, and to his daughter $5500 ; but his estate amounted 
to only $12000 ; Jw, much did each get / 

75. A aml B jointly rented a pasture for $24; A put in 
36 cows and B 24 cows ; how much of the rent ought each 
to pay I 

76. A, Band C hired a carriage for 815. '73. each ao-reeJ 
ing to pay in proportion to the number of miles he ;ode. 
A rode !JO miles, B 75, and C 60 miles; what part of the 
hire oughi each to pay I 

77. A and B engaged in trade ; A put in $560 for 6 
months, and B $450. for 8 months ; they gained $513 • 
what was each man's share of the gain 1 ' 

$540 for u months = 6 X $540 for 1 month. 
$450 for 8 months=- 8 X 8450 " 

Total sum in trade for 1 mouth= $3240 +. $3600 = $6840 
Gain•on :$<i840 = 8513 

$1 = Sts1ih = :S.fo; 
" $3240 = iP~°';~x ., = $213 = A's gain. 

Cl $3000 = $'160
4°0 X :\ = 8270 = B's gain. 

78. Three men, A, B and C, rented a pasture for 
$7v. uu ; A put in 36 cows for 5 months ; B 48 cows for 4 
months ; and O 72 cows for 3 months; what part of the 
rent ought each to pay ·1 
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73. Bowman, Johnston and Reed agreed to do a piece 
of work for $WOO; Bowman furnished 7 men for 30 dayi1; 
J ohns~on 5 men for 40 <lays; and Reed G men for 32 dayi1 ; 
how mach sh,mld each r8ceive if they paid $G5 1..lerk hire 1 

80. Two ;_.crsons are in pa-rtnership 2 year.,:1; A at first 
put in $2500 and B $3000; at the ,n.i of nine months A 
took out &,00 and B put in $500; they lost in two years 
$38:23; what was each one's sharaof the loas 1 

81. What is the compound interest of $400 for 3 years 
at G per cent. 1 

Non:.-Compound interest is interest, not only for the use of 
the sum borrowed, Lut also for the use of the interest if it be not 
paitl when it falls Jue. 

Amt. oi ~100 for 1 yr.=$106; 
$1 =$½Sa =$1.oG. 
$1 for 2 yr.= $1. 06 + int. of $1. 06 

= $1. OG + rGcr x $1. 06 = $(1. 06)': 
$1 for3 yr.=$(1.06)1 +int.of $(LOG}' 

=$(1.06>1+rall" x $(1.0Gf=$(1.06)'; 
" $400 for3 yr.=400 x $(1.06)"=$476.4064. 

Amount. . = $476.406 
Principal • . = 400.00 

Compound Interest • = S7G. 406 

82. What is the compound interest of $650 for 3 years 
at G per cent. l 

83. Find the amount of $1000 for 4 years at 5 per cent. 
84:. Find the ditfcrence between the simple and com­

pound interest of $350 for 3 years at 8 per cent. 
85. A sum of money put out at simple interest fOI' 2 

years at 8 per cent. amounted to $464: to what sum would 
it have amoupj;ed had it been lent at c;:ompound interest I 

8G. The true discount on a sum of money for 3 year!! at 
8 per cent. is $120 ; what is the compouml it1terest of the 
same for the s;ime time 1 . 

87. A man deposits in tl1e savings hank $500, on which 
tho intereat at 6 per cent. per ::mnum is to be added to the_ 
prin~ipal every 6 months; hoiv much money has tw, WAD 
m tlle bank at the enu of two yea.rs 7 



EXAMINATION PAPERS. 

JULY EXAMINATIONS, 1877. 

ADMISSION TO HIGH SCHOOLS. 

TIXE-TWO IlOURS, 

Exami1ur-J. A. McLELLAN, LL.D. 

1. What is the least number that must be added to five 
million,- tn make the sum exactly divisible by seven thousand 
aLd nineteen? 

. • ., ~ (48½ + 7} - lG¾ . ~!) . 2• SimpH.y 21 - 16! x 14¼ x li¼ · 7! 

£14 12,. lld. £10 10s. 10d 
3. Simplify 1L 1 - i:l¾ x lUs. U½<.I. 

4. A man bought a qnantit:v of hn:v :it $15 for 20 cwt. He. 
sold it at 85 ceuts per .c,\t,, gaining $22.25. How many cwt. 
did Le bny? t ~ 'i 

5. 3~ yards of cloth cost $12.[i0; what wilI 231
7a ~ard~ cost? 

6. A pernon luwing an nnuual income of $HU0, spends a 
sum equal to $625 50 more than he saves. Finci his daily 
expen<litnre (year=365 dayE). 

7. A la<ly had in her purse just money enough to buy a 
cerJnin quantity of silk; bnt she spent T"u of the money in 
f!aunel. I of tho remainJer in calico, and ha,1 th.,n only enough 
mouey ldt to bny 10½ yanls of silk. How many yard~ of silk 
could ~he have bnnglit at fil'st? 

8. A room 15 f~et wi<le alltl 18 feet long i~ cnvcred with mat­
ting at a cost of $25; what won Id be th - expen~e of covering, 
with tho Famo quality of ma.tti1lg, o. room a yard lo11gc.r anJ 
a yar,l wider? 
· O. Tho a,·ernge of four quantities is 181i".',; the first is 

26 ·'.:07, the second 3·502, and the third is 38·00. Find the 
fourth. 

10. A bitukrupt owes to A $1039.8!, and to B $612.80; if. A 
reeeives $357.44~, what wilt B r~ceive? 

N.,t,.-10 mark11 to eaoh question. 
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JULY EXAMINATIONS, 1878. 

ADMISSION TO HIGH SCHOOLS. 

TI::IIE-TWO HOURS. 

Values. Examiner-JOHN J. TILLEY. 

12 1. Define prime number, multiple of a number, high-
est common factor of two or more numbers. Find the 
prime ·factors of 1260. 

12 2. The quotient is equal to six times the divisor; the 
divisor is equal to six times the remamder, and the 
three togeth~r, plus 45, amouµt to 561. Find the 
dividt:nd. 

12 8. I sell 12½ tons of coal for $80, which 1s one-
seventh more than the cost" Find the gain per cwt 

12 4. •001 X •0017•0001. 

U 5. A cistern is two-thirds full; one pipe run~ out and 
two run in. The first pipe can empty it in eight hours, 
the second can fill it in twelve hours, and the 1hird can 
fill it in sixte>'n hours. There is also a leak half as 
111.rge as the ,-,~con•l pipe, in how many hour,i will the 
cistern be half full? 

12 6. Ten men can do a piece of work in twelve days. 
After they have worked four da:vs, three boys join them 
in the work, by whicli means the whole is done in ten 
da_ys .. What part of the work is done uy one boy in 
one day? 

16 7. I buy a number of boxes of oranges for $600, of 
which twelve boxes are unsaleable. I sell two-thirds of 
the remainder for $400, and gain on them $40. How 
many buxes did I buy? 

3.2 8. Find the total cost of the following :-Cntting a 
pile of wood 80 ft. lon!l', 6 feet high nn,l 4 ft. witle, at 
60c. per cord.-Digging a cellar 4-1 ft. long, 30 ft. wide, 
and 8 ft. deep, at 18c. por cubic yarJ.-Plasteriug a 
room 24 .ft. long. 16 feet wide, and 10 It high, at 15c. per 
square yd.-Sa.wiug 6800 shingles at 40c. per 1000. 
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DECElIBER EXAMINATIONS, 1879. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO IIOURS, 

Values. Exami11er-J. J. TILLEY, 

14 1. A man haq 703 ao. 3 roods 22 Hq. rods 14¼ ~q. ycls.; 
after selling 1911.c. 1 rood 30 sq. rolls 2¼ sq. yds., ,unoug 
how many persons can he div1Je the rewai11der so that 
each person may receive 45 ac. 2 roods 20 sq. rods 25 
sq. 3 ard~? 

14 2. Find the price of digging a cellar 41 ft. 3 in. long, 
24 feet wide and 6 feet deep aL 20 cents per cubic yard. 

14 3. The fore wheel of a wa,:.,gon is ;10½ ft. in circumfer-
ence. and tnrns 4-10 times murn tl.11:..., the :..iu,I wheel. 
"hich is ll! ft. in circumfert:nce; iln<.1 the distance 
travtlleJ over in feet. 

3!-1~ of 1°0 :+-8 • ·05-·005 
14 4. Hltll'~+lll-i'i+ll!). --25--;-·5-• 

14 5. Finll the total cost cf the fo'.lowing :--
2745 lb,. d wheat 11.t $1.20 per bush. 

8G7 " " oats " 35c. " 
1936 " " barley " GOc. 
1G5ot " '' lrny " $8 per ton. 
267 5 feet oflumber at $10 per 1000 feet. 

14 6. If, when wheat s 0 lls et 90 cents per bush., a 4 lb 
lonf of br, 11<! se.b u.t 10 ee?t~. what should bti tho pric~ 
of a 3 lb. loaf wllen wh~!: • .Llas aJ.vanceJ 45 cents in 
price? 

16 7. At wlmt price mnet I mn.rk cloth which cost me 
$2 40 per yard, s,, that after throwing otI l of the 
marked price l may Btoll it at ·l more thllll tlle cost 
pcioa7 



JllAllifflATtON PA.l"EM. 

UNIVERSITY OF HALIFAX. 

SELECTED FROlI MATRICULATION EXAlIINATIONI, 

1877 AXD 1878. 

1. A per,mn hih to the amount of £9000. and his effects are 
-worth 011ly £3.5l5 12:1. 6d. ; what will b~ the dhideud in the 
J!, 1 and what LLe lo.;s upon a debt of £7501 

2. Wllllt fraction or a ton jq equal to the difference between 
1 tz. and 1 of l lb. avoirdupois? 

8. Reduce the cir::,nlating decimRls 4·51363, ·rn and ·4.62 to 
vulgar fructiolls iu their lowest terms. 

4. FinJ the rimple intPre~t on $600.80 for 44 years at 41 
per ceut. .L· ind the comp,mn,l iuteres~ on !ii,200 fur 2 years a! 
6 per cent., iutere~t cowpouuded annually. 

5. Show how to reclnce " mixecl circ;,lating decimal to 11 

vulga.1· frnctiou. DiviJe ~34·6 by 'i 7, 

Ci. Calcula•e the simple ncl nlso th~ comp.•'lnd interest Oll 

£1576 l4s. SJ. :or il years at 8 per cent. 

3, - l of i 
7. Simplify ~ +! _tend reduce it to:. decim.11. 

8. Extract the squ!l.re root of 2 and also d 77 b six deai­
mal pla08d, 

i), If ~ men and 1 boy can do ~ :'iPoe oi wcrk in 'i day111 and il 
1 man and two boys can do tho •ame work in ': days, !tow l0Jl8 
weu.W ~ man and 7 boy11 require to &Q the wo.k f 
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CITY OF TOHONTO. 

CO:IIBIXED EXAlilNATION, 

1. Divide 540 ~ons, 10 cwt., 3 qrs., 15 lbs., by 675. 
2. How many seco,id~ ,u·,) ther. from 9 o\:lock a.m., ,,n 13th 

January, 1876, to 16 mi1rntes past 10 o'clock p.m., on 27th 
June, i877 2 

3. Reduce 3s. 6d. to the decimal of £7 lJs, 

4. Simplify 
2 

1 
3+--1-

4+5+1 
5. Reduce 1 ton to lbs., oz., &c., Apothecaries' weight. 

6. Simplify ~+!+l 
1 1 1 
3!+4¼+5¼ 

7.· If G men will dig a trench 30 yds. long and 8 y.i.fl. broad 
in six ,la.vs o~ 16 ho,1rs each, in how many dars r,f 12 hours 
each will 8 men dig a trench 40 yds. long and 16 yds. broad? 

8. Divide th· difference of 100 anJ TfilJ b their mm· and also 
their sum by their difference, ~nd find the sun: of tl,e ,iuotients. 

9. What jq the interest on $757.60 for four years and {om 
months, 1.1.t G~ per cent ? 

10. Fincl the difference in the expense ot carpeting 11, room 
24 ft. 9 in. long and 15 ft. G in: broad, with carpet t of P. yard 
wiJe, at $1.50 per yard, and w1th carpet i of a yard wide, at 
70 cents ver yard. 

l. A m~n sells a house for $437.50,_ and loses 12¼ por oent. 
on i._., original co-~. What was the original cost? 

12. Bnr m11ny flag stones, eRCh ~·88 ft. wide and 8·S0 ft. 
Ion', are requited t pave a walk rou?d a gra•8 plo~ 137·31 ft. 
la:..a e.nd 12ii-79 ft. wide, the walk bewg 4..lo 7da. widt f 
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01JUNTY OF WATE.RL01>~ 

00:l!PETITIVE EXAiill~ATIOY 

Promotion from 5th to Gth Form. 

1. Didde 480 into two parts, one of which shall be three. 
fifths of the other. 

2. The figures in the units and millions places are 8 and 5 
respectively; what will they become when 039,9()() i.:1 add.,d tci 
the number? 

8. FinJ the price of() tons, 19 cwt., 3 qrs., 12 lbs. 8 oz., at 
&86. 2! a ton. H ·duce the answer to £ s. ti., tak~:.ig the value 
of the £ to be 3.J,867. 

4. A c,u is exactly fillecl by harrows that hold each 9 owt., 
and emptieJ by sacks that hold each 5 cwt.; given that it 
holds between 8 anJ 10 tons, find the exu.ct amount. 

5, Simplify ·0~4 + ·00~5 . • 
2·423 + 3 ·576 + 2·0001911 

6. A m'l.n borrowed 3503 0:1 the 21.:!t January, 1874, at 8 
per cent. interest, payable half.yearly; evPry ··alf-,·eu.r he pays 
$80. How mncb will lie owe 011 the 21st July, 1876, wlrntever 
ho pays each half-,vear over and above the interest due being 
deducteJ from the principal? 

7. A, who owes B $10)0, sends him 725 M ft. of lnmber, 
which B ,iell;i at $16 pet· M, charging 3 per cent .. commissi,,n, 
and paying out of tht3 procaeJs expeu~es amounting to $161.50. 
How much is uoming to A? 

8. If B buys for A, with the sum you found due to him from 
No. 7, flour at $!.50 a liarrnl, charging 3½ per cent. commis­
sion, how m:1,11y bu.rrel;i will A receive? 

9. If I buy broadcloth at $3.60 a yar,1, what mu~t I ask for 
it a ya.r,l that I ratty be able to thro,v off 10 per cent. from my 
prioe and yet make 2:; per cent. profit? 

10. H->w much Domininn 6 per c1mt<1 nt 108 can ! buy for 
$16,200, and what yea.rl.Y income shall I have therefrom? 

11. The pop1tlation of n town haq increaseci 5 per cent. since 
last year. It has now 378'.> inhabitants ; how many had it 
then 9 

•.2. I borrowed $2/i() on the 1st Octoher, 1875, 1tnd paid back 
62G.., .,n the 24th Fdbrnar_y, 1876; what rate of interest per 
annum had I been charged• 
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COUNTY OF DURHAM. 

00:lll'J::TITIVE ElilirnATIOY. 

Vo.t11e11. Smior. 

15 1. A can do ½ of a piece of work m one hour, D Cflll 
<lo¾ of the rem,ti11der iu l honr, auJ C can tiuisiJ 1t iu 
20 minutes. How long will it take A, ll awl C togeLher 
to do th!i work ? 

15 2. If it costs $70.40 to earpet a room 2¼ ,eet long 
with carpet 2! feet wiJ-,, at $1.10 per yunl, fiuJ the 
wiuth of the room. 

15 3. ~y selling t01\ at OG cts. per ,o., a m11rclrnnt gains 
~ of tile cost; he tlwn raises the price lo $1.0., per II>.; 
what <loHs he clear o.u every $8 . .J.O of his ouUay liy the 
llltter price? 

18 4. A bankrnpt wllo is raying 37 ~ ct•. in the$ <liviJes 
am"ng hi; cre,litor, $6300, and s,-c,·Ptly l'tJtaius il-21110, 

· \V11at du his debts am,,unt to. n.n,l holV mnch in tlie $ 
woul,l his creditors receive had they obtaiueJ all his 
asset:1? 

18 5. Find the prici, of 423 lh3. of peM ancl oats mix:Pd 
equally by measnre, wheu pea:1 are 70 cts. anJ oaLs 40 
cts. per bush. 

18 6. A merchant sellg 60 lb1. of ten. noel c1ffpe for 
$43.50-the te,, at 90 ct ➔• a•,d the col!de at 40 ct:1. per 
lb. How many lbs. of each diJ hti sell? 

18 7. J.,\111 l\foCromb rents a house, the cash value of 
which is $.HOO, nncl which is kPpt in repair L,y the 
owner at a,, an11nal ou:by of $:W pni,I at the e, .. 1 of 
the year. He pays in a,lvance an annual reut of $:WO. 
HolV much a ye ,r wonl,l he save by bnliug tlrn house 
a111l pari11g for it in cash, money being worth 7 per 
cent. per annum? 

18 8. Simplify (a) 

2·23 1-3·76 3 2i-1-2i ·67 +1·35 
-.---:-+ -.-.- ---.-. --- ---.----
5·5 + ·<HH 1·a-1 + 2-456- ·8 x ½ •51 x :1 11 
(b) ( 9 - 4 of ; ) of £4 1 b. 4d. is what fraction cif (½ of 

f-¼) of $16-1.40, £1 being worth &4J. 
120 marks a full paper. 



ANSWERS. 

Exercise !.-Page 2. 

1. 5 ; 5; 9. 2. 1 ; 1 book; 1 ball. 
3 6, 7, 3, 4, 2 are ab.tract; 8 book~, \J men. 5 aprles, 1 cent 

are concrete. 4. 1 miie; 1; 1 cent. 
5. 3 a,•ples, 7 apple~, encl 6 app'eg; 4 bo_y8 o.nJ !) boys; 7, 

!) aud 8; 2 cen~s awl 5 ceuts ; 4 girls anJ ;; girls, 

Exercise II.-Page 3. 
1. 7; 9; 4; 2. 2. 3G; 84 ; 20; G!J. 

5. 4-1; 7ll: 9G; tr.. 4. 11; 12 ; 3!); 56. 5 48 ; 97; 3/i; 60. 
6. ::lev.,n; €lev, n: fHt,HJ11; niuuteeu; fifty-uiuti; eighty. 

fom; ninety-six; uin.,ty-.-ight.. 
7. Seveut, .,,,,u; t.vel vo; tw,•nty.eight; ninety-one; forty. 

fonr; seveutoeu; t1Ve11ty two; th1rtr-f .. ur. 
8. T1veut_y ; t,,irty sevcu; forty-eiglit; seventy-six; ninety. 

nintl; si:<Ly-nhu; se :e,1ty; eiglitv-stJveu. 
9. l•'onrteen; t!iir1y.fi 1·e; eighty-uiutl; seventy-eight; 5fty. 

fonr; f,,rt.r-uiue; fifty; thirteen. 
10. Ninety; eighty : th;rty-nino; twenty-eight; eleven; 

nineteen ; Lwenty-seveu; thirty-oue. 

Exercise III.-Page 4. 

1. 14!); 30'3: 97-1. 2. 20); 420; 6!)1. 
3. 5fi >; !l 8, 4-11. 4. 735; !)(j0; 406. 
5. 30J; 6d7; 572. 
6. Twu l111u lruJ ancl seven; three hnnclrocl l\nrl seventy.one; 

one hun,lre,l e.11,l eighty.five; onti l11111Jrecl auJ niuety; three 
hundred a11,l i;ixtv-eigltt. 

7. Five hundr,1,l nnJ ~~vcnty, fonr lmn,lrecl and seventy-two; 
eight hnudre.l nuil seven; nine lrnudred aud nine; niue hun­
dred and uinety. 

8. Three hun lre,l rmcl i;ixt .... eight; fiv, h11n1lre,l an,l eighty. 
four; 11eve11 hnn,lre,l nwl ~ixly; tht"ee huntlred aud twtJnty­
one; nine hundrecl null uinet.v nine. 

9. Three hnmlre l n·i,l uinety-fonr ; seven h•mdred and 
eighty-six; fJlll' hulltlr- ,1 nnd seveuty-fivo; ::;even huu.dreJ and 
eighty-two; s"ven l,umlre,1. 

10. Five hundred and six; three hnndred; four hnndred 
8.1'.ld seven ; seven hundred and forty ; three hundred and 
ninety-seven. 



ELEMENT.A.RY ARI'l'HME'l'Iel.. 

Exercise IV.-Page 6. 
1. 6006 ; 4300 ; 9080 
2. 3700 ; 7906 ; 3084. 
3. 64009 ; 807068; 700316. 
4. 403<J0\J7 ; 8 ,9007039 ; 586000007. 
5. 8000ll00000; 6H)Oi0 1no1-1; 40C4000004. 
6. 408003009; 7400:107400!; 500UOOO'J0500. 
7. 800700000:10; 800000008; 30LJ000300090. 
8. 577c10JOOC180: 11000011; l\!0000141100. 
9. 71J 10 10 n 11,:)71) ; 400000001 ; 60~1GOOOIJ0000600. 

10. \I\JO l 100 !OOlt,03; 700070007 ]00; 1601600000Q016. 
11. Seven tl10USHll<l and st·\·~nty-seven; eight_v-five thousand 

and· seventy-ni11e; fifty-six thou,aml nine Lnmlred and fifty; 
fot1r huntlred and seventy-three thousand, eix huu<lre<l and 
tw-,nty-~ight. 

l'..l. Fifty-six thousand four hundred 11.1111 eighteen ; seven 
h>m,lretl a11d ~igbty-four tl10us,m,l antl six ; four hundred 
thom,and five hundred and seven; three hundred anti sixty 
thotts,m,l and four. 

13. 'l'hree L,mdred thousand and seventy-one; nine hun­
dreJ nnd one tlwnsaml a,1tl seven ; seven hn11dre,l 11.11d twenty 
thou~and 1111J nine; one LuuJre,1 and eighty-two thousand 
and ten. 

14 .. Three millions one hnrnlrod an,1 forty thousand nnd six; 
fift_y millions and six l111mlru,l; three billions six lrnnJra. 
mil;icns ten thou~an,l nml s1Jrn11tv. 

15. Fifty-011•1 Li,linn~ s.x lnuidrotl nn<l thirtv-six mi'.lions 
two lmndi:e,l an,1 seven tlionsau,l six huntlreu au·u forty; ~ev­
enty billion-111.n,l c,ne lmnJr.-,d; nin➔ huntlrcltl au,l twtinty Lil­
li.ous seventy millions seve11ty thouoaud anll seventy. 

Exercise V.-Pago 6. 

1. XTX; XXTV; XLIX; LXXXTV; XCIX. 
2. CLXXXVIf; CCVIII })(;1 '.LX:\Xl; cm,xn; mrxmx. 
3. MDCCI; MCCCXC; MDCLXXXIV ; JU DCCCXV: 

MDCCCLXXVIIL 
4. 44 ; 69 ; 9! ; 71. 5. 99 ; 129 ; 177. 
6. 555; 160!; 1819 ; 1090. 

1. 46 horses. 
5. 956. 
9. 97\J. 

13. 898. 
17. 9879. 
;1. 87!!88. 

\:5. ~68989. 

Exercise VI.-Page -10. 

2. !ls boys. 
6. 898. 

10. 6()7. 
14. 879. 
18. 8989. 
22. 88\198. 
26. 789689. 

3. 39 girls. 
7. 889. 

11. 798. 
15. 889. 
19. \)()89. 
23. 79\J88. 
2-;. 98S9e9. 

4. 978. 
8. 87fl. 

12. \J98. 
lG. 838\J. 
20. 98-7" 
24. 'iU'i-.,•.1; 



1. 79 cents. 
4. 796 dollars. 
7. 878 l,Hles. 
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Exercise VII.-Page 11. 
2. 88 trees. 
5. 989 milP.S, 
8. 8~89 dollars. 

3. 968 acres. 
6. 960 :varJs. 
9. 97989 dollars. 

11). 89Ll898 perso'ls. 

1. 113 dollarr 
5. 1-16. 
9. 217. 

13. 1~15. 
17. 2704. 
21. 1842. 
25. 16!154. 
29. 2a!m. 
33. 2:<!825. 
37. 166581. 
41. 246\!2. 
45. 23378. 
,9. 75953. 

~xercise VIII.-Page 13. 
2. 78 ceuk 3. 152 bovs. 

· 6. 247. 7. 162. . 
10. 21:i. 11. 1861. 
14. 1954. 15. 1!)31. 
18. 16,iG. 19. l!Jiil. 
22. 2141. 23. 23878. 
26. 14!)78. 27. 15113. 
311. 31405. 31. 2!)377. 
84. 29Hi5. 35. 25664.8. 
31:1. ll3ti3ll6. 30. 2033781. 
42, 1Fi87ll. 43. 27265. 
46. ?:-l83!)0. 47. 246818. 
50. 10J618. 51. 41121. 

EYer.-~ise IX.-Page 14. 

4. 145 girls. 
8. 161. 

12. 1357. 
16. 1759. 
20. 1976. 
2!. 18294. 
28. 16046. 
32. 21232. 
36. 226871. 
40. 1998~9286. 
4-!. 2-!!47. 
48. 81H8. 

1. 222 dollars, 2. 1661 acres. 3. 120 days. 
4. 1061 miles. 5. 036 pounds. 6. 7428 bushels. 
7. 3411 ncres. 8. 6'l3 dollar~. 0. 210-! pages. 

10. 2237 dollars. 11. 117:J d,llars. 
12. B, 601 dollars; U. lOtio dollars ; 2132 dollars. 

1. 313. 
6. G-14. 
9. 344. 

13. 4442. 
17. 2530. 
21. 5024. 
26. 423. 
29. 5082. 
33. 662'3. 
37. 26112G6. 
41. 161116. 
45. 57234. 
49. 322. 
63. 6216. 

1. 43 girls. 
4.. 84 runs. 
7. 83 dollars. 

Exerci1,o 'K.-Page 18. 

2. 241. 3. 251. 
6. 4fj4, 7. 143. 

10. 304. 11. 733. 
14. 5022. 15, 2223. 
18. 4422. l'J. 5512. 
22. G257. 23 1361. 
26 60224. 27 36275. 
30. 43262. 31. H6-!25. 
'H 75331. 34. 61 t61. 
38. 6-!153. 39. 354?.2. 
42. 741551. 43. 21353. 
46. 3G4. 47. 233. 
50. 432. 61. 2533. 
64. 83136. 66. 56454-

Exercise XI.-Page 19. 

4. 402. 
8. 305. 

12. 530. 
16. 2001. 
20. 2734. 
24. 4623. 
28. 31216. 
32. 35137. 
36. 40•,fl3, 
40. 77443. 
44. 44516. 
48. 228. 
62. 1243, 

2. 44 cent•. 3. 16 dollars. 
5. 44 qu .. stion11. 6 43 rlotar~ 
8. 2112 dollars, 9. 14442 JalJaa 
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1. 325. 
5. 255. 
9. 2t.i3. 

13. J68. 
17. (i\). 
21. 2\18. 
2:,. 3J",J. 
2:J. 479. 
33 4188. 
37. 4\144. 
41. 135rJ. 
45. 3784. 
4\J. lltH-1. 
&3. 4!)2,9. 

Exercise XII.-Page 21. 
2. 373. 
6. 144. 

10. 28fl. 
14. 3(i5. 
18. en. 
22. 175. 
26. 468. 
30. 293. 
34 !!48. 
38. '}~57. 
4!'-. 5247. 
46. 5fi82. 
50 HJ,i28. 
54. 25012. 

3 262. 
7. 184. 

11. 1lli2. 
15. :./G6. 
19. 458. 
23. 197. 
27. 177. 
31. l-!97. 
35. 1933. 
39. 51l39. 
43. 2279. 
47. 4469. 
51. 52888. 

Exercise XIII.-I'agn 22. 

4. 2!13. 
8. 256. 

12. 3IJ9. 
16. 16'1. 
20. 179. 
24. l 18. 
28. 497. 
32. 2858. 
1l6. 2919. 
40. 12!)!), 
44. 5:?ti3. 
48. 178!J. 
52. 1J54~9. 

I. 8 dorars. 2. 77 yHr,ls. 3. 560 dollars. 4. 1803. 
5. 3251. 6. 344 cents, 7. 37 ua, ts. 8. 17 5 doll!J.rs. 

9. 506 dol1,us. 10. 375 ucres; 12021 dollars. 

1. 177. 
5. 2Jli2, 
9. 77865. 

Exercise XIV. -P11ge 22. 

2. Tl9. 
6. 520, 

10. 3,:;!)8. 

3. 1811. 
7. 2152. 

Exercise XV.-Page 23. 

I. 357 rlollars. 
4. 105:-l-1. 

2. Lo~t 632 dollars. 
5. 171 do1lars. 

7. 811 f,,et. 
lU. 6628. 

1. 14864. 
5. H),j I ul,VS, 

9. 210Ggirls. 
13. 2352H. 
17. 538:-18. 
21. lii3132. 
2.,. 53fl36. 
29 428215. 
33. 628378!. 
37. 10860916. 

8. Jnl,u 28, Jame9 32. 
11. 5211 aud 3553. 

Exercise XYI.-Page 27, 

2. 168lH. 3. 2169:36. 
6. 28·1 cents. 7. 9-~9 cows. 

10. 1890. 11. 3360. 
1-1. 479:)1. l:i. 43i10. 
18. 70340. 19 72028. 
2·> 63 11855. 23. :-J,i2,\14. 
26. 5-VlGO. 27. 432481. 
30. 102302-!. 31. 3417355. 
3!. 2:!17177. 35. 786ii4!l0, 
38. 1!091656. 39. 10713888. 

Exercise XVII.-P.ge 27. 

4. 

4 691. 
8. 22326. 

3. 853288. 
6. 956 
9. 41265. 

368492. 
8. 1488 "Pples 

12, 3070. 
Hl. 78112. 
20. 6616,2. 
24. 646857. 
28. 36470!. 
3!>-. 60H346. 
3(3. 916:.l527. 

1. 16280 CPnb. 2. 185!30 cents. 3. 2709 dollara. 
4. 15215 dollars. 5. 336 Rlwep; 392 ,lollars. 
&. 94 P"Jclnds; 2610 oeutd ; 752 ceuts; 658 cents. 
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7. 3-102 dol'ar•; 22 l doll11,rq ; M26 dollars 2237 dollaro. 
8. 1321J par11grapu~; 11880 linlls; 950-10 wo1·ds; 47520' 

,i,1ter". 
9 29/l CPDtR; 41-l t"PDt!'!; 710 t"Pnl@; 118 centR. 
10. lO!lo Ctluts ; 221-l ,. ut,1; S;Jl0 c,,uts; 1118 cents. 

Exercise XVIII.-P.,ge 29. 

l. llWiO. 2 40902. 3. 118377. 
4. 611738. 5. 48:!514. 6. 3-10488. 
7. 18'.1945. 8. 2408!J6. 9. 134010. 

10. G2!i50. 11. I8:15i6. 12. 13-18560. 
13 !J8560 yards. 1-1. 68520 fert. 15. 8-t!)l.i cents, 
lG. 45() day~. 17. 3111 10 ,lollnrs. 18. 85u5 do.la.re, 
l!J. 198-15 uollars. 20. 40320 min. 

1. 472140. 
4. 561Gi\0. 
7. o.;8lil6!l. 

Exercise XIX.-l'age 30. 

2. 300720. 

10. 412i874. 
13. l-18Jl7n5. 
16. 81362385. 
l!l. 70132632. 
22 2fi5I41100. 
25. 660!).l!J51. 
28. 307;'jfi)216, 
n1. 34s11216;;. 
51. 2UJ!J!J:.li!l!J7. 
37. MHiUl!l2. 
40. 9:l35.:iC9 :8. 

5. 72~88;3, 
8. (jt,0!J!Jl6. 

11 !!7814-10. 
14. 2,,581580. 
17. 2!•455i10. 
20. 140G'.J-l!J!J. 
23. 427-U832. 
2G. 217702:!78. 
2!). 27G01034-!. 
32. 28J0.160H2. 
35. l1i27'.ll672 l. 
3. • 3!818049.;2. 

Exercise XX.-rago 31. 

3. 2161!)~. 
6. GG08822 
9. ll!)-1872. 

l:.l. 119,i1586. 
15. 2Jl211856. 
18. 3125!J0li0. 
21. 41316048, 
2-l IGili5686. 
27. 16H5~8i43. 
30. l l.J2!l7:J51. 
s:3. Gil37 ~302. 
36. 12 !412 I 1164. 
3!J. 4141417504. 

l. 127405, 2. 63176~8. 3. Gs2.:;.1;;G, d. 1!)60452. 
5. G 1aG6llG. 
9. 801)719!)2. 

G. 67 4'.J-172. 7. 8'.!14:.lJG. S.• 2:i~!JG104. 

1. 445800. 
5. 2~30 10. 
9. 42~500. 

10. i3811027 4. 

Exercise XXL-Pago 31. 

2. fi!l2!J00. 3. 607Hl101. 
G. 2i80G0. 7. 1121!000. 

10. G::!7000000. 11. G!61L1000. 

Exercise X:S:ll.-Pago 31. 

4. 1188i500. 
8. 40UGO:l0. 

12. 4.SSJ00000. 

1. 4'i.J:.iG0 shrets. 2. l!):i5:.i!J yarJ•. 3. 6125 clollnrs. 
4. 16,'>J yAnls. 5. S:Jl5GJ8 pounds (i. l'..!:!!:>'.:!75 uollars 
7: 26;Hlifa npples. 8. !Jl57ii0 p,·gos, !I. Gl:!i5 .rnr,I~. 

10. ll/3fifi2J11nls. 11. 4Jl0:)1lu.l,r•. 12. l2180,11Jllars. 
13. 12!64211 ilol111rs. 14. 3:J2G0O0 ,i,,11 •rs. 15. 2G2S0J. bnrrela. 
16 7ll8,l.l21),tolhm1. 17. 277107850dullars 18 •. 372480 L.iJ..ls. 
19. 89;1:,,1 yards. ~o. 734¼ JJ.tilea. 
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Exercise XXIII.-Page 32. 
1. 608 dollars. 2. 1627iH men. 3. 5/!0229 gal. 
4. 2773 dollars. 5. 12652 ceuts. 6. 7455 <lolJars; 

9940 dollars. 7. The Ju;irses; 2532 dollars. 
8. A's 706800; B's 1126125 lrtter,i. 9. 18750 cents. 

10. 116550 cents. 11. 4.j7047. 12. 944 Jays. 
13. 1441 dollars. 14. H,n1sA, 28~0 dollars; 1''arm, 2975 

dollnn. 15. Lo~s 254 dollar~. 
16. Gain3100do!lars 17. 175-2 dollars. 18. 9000 dollars. 
19. 8110 dollars. 20. 1069) dollar . .;. 

1. 18. 
7. 15-5. 

i.3. 233. 
19. 149. 
25. 139. 
31. 112. 
37. 64. 

1. 228. 
6. 245. 

11. 223. 
16. 128. 
21. 184. 
26. 123. 
Ill. 163. 
36. 1:39. 
41. 246. 
46. 367. 
51. 907. 
56. 988. 

Exercise XXIV.-Page 39. 
2. 29. 3. 27. 4. 46. 5. 48. 
8. 241. 9. 291. 10. 325. 11. 213. 

H. lH 15. 18:. 16. 147. 17. 170. 
.20. 167. 21. 122. 22. 141. 23. 154. 
26. ll 2. 27. 114. 28. 119. 29. 188. 
32. 117. 33. 118. 34. 122. 35. 124. 
38. 96. 39. 82. 41 ). 74. 

Exercise XXV.-Page 39. 
2. 36,'l. 3. 274. 4. 187, 
7. 272. 8. 174. 9. 138. 

12. 171. 13. 182. 14. 255. 
17. 156. 18. 183. 19. 144-. 
22. 204. 23. 24::1. 2!. 152. 
27. 147. 28. 129. 29. 157. 
32. 187. 33. 156. 34. 153. 
37. 108. 38. 10\). 39. 129. 
4:!. 5-56. 43. 41'.). 44. 609. 
47. 676. 48. 1208. 49. 1337. 
52. 457. 53. 947. 54. 3669. 
57. 442. 58. 285. 59. 7032. 

Exercise XXVI.-Page 40. 

6. 192. 
12. 191. 
18. l\J5. 
24. 162. 
30. 137. 
36. 62. 

6. 269. 
10. 246, 
15. 275. 
20. 206. 
25. 109. 
30. 168. 
35. 176. 
40. 144. 
45. 1223. 
50. 1410. 
55. 13879. 
60. 7484. 

1. 69 oran~es. 
4. 231 yards. 
7. 15 bushels. 

2. 173 dnys' work. 3. 918 pounds. 
5. 96 rods. 6. 91 cents. 

10. 8 cords. 

1. 2177!-
4. 1G411i. 
7. ~2,1061¾, 

10. 72953-ly°G• 
13. 823956 
16. 420.',GO. 
19. o-,70853H, 
22. ~730956H, 
~5. i560J87y''G, 

8. 123. 9. 6052 Lushels. 

Exercise XXVII.-Page 41. 

2. 1248!. 3. 9606 
5. 123111. 6. 69048 }. 
8. 5720041. 9. 777070J. 

11. 1393260. 12. 7400061 
14. 6273804}. 15. 42387 53 0 o 

17. 20073842. 18. 3703704€{' 
2-). 7298426. 21. 74800\)3 ' 
23· SSH::l~GH, 24. 92506025 
26. 87676008. ' 
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Exercl!!e XXVIII.-Page 41. 

1. 432 barrels. 2. 125G pounds. S. 6226 dollars, 
4. 111 dollars. 5. 8 dollars. 6. 2-1213 minutes, 
8. 1301 pounds. 9. 12iil dollars. 10. 52~ weekd. 

11. 2.j2. 12. 6t!Ui acres. 13. 15H5; pounds. 
14. 548 bricks, 

1. 24H, 
4. 74H, 
7. 531lJ. 

10. 4!}14/T• 

13. 37.:iH~-
16. 2831. 
19 37-16. 
22. 9710 11'l.°!1• 
25. 3180. 
28. 7277,"aVl,• 

1. 4:l days. 
4. 32 ,lollars. 
7. 46 ,lnll,us. 

Exercise XXIX.-Page 44. 

2. sn. 3. 18u. 
5. 39t~- G. 588~ !• 
8. 945g. 9. 554N11 -

11. 231IH· 12. 4!J8W, 
14. 225Vd.· 15. 51J5,1.-t:11-
17. G20.j1 'l<'g• 18. 62001

1//a· 
20. 2,)25r"!i.• 21. 4U!J8i40•,"-,. 

23. 43:H. 2 !. 46 i 1. 
26. 3615. 't.7. 1142. 
2:J. 2567. 3J. 50144. 

Exercise XXX.-Page 44. 
2. 38 d,1ys. 3. IO!JO f<>et. 
5. 12!} _venrs. G. 123 do.lars. 
8. iH5 lule3. 9. 31& -t~ miles. 

10. 207 5 l.ui.rrels. 

1. 173-il,-
5. 2-161J25ij. 
9. 10.:!2s"r· 

1. 21."cr• 
5. 801."cr· 
9. 301°2'/u'a· 

1, 108 yards, 
4. 30 pouuds, 

Exercise XXTI.-Page 45. 
2. 1366a. 3. li1Ua}. 4. 307H, 
G. UHHH. 7. ~-1,:)1~- 8 80:,n 

10. 42JG!&• 11. 2370. 12. 55!JUJ'lh• 

Exercise XXXII.-Page 40. 

2. 127:l-
6. llt!;JJ. 

10. 15:J~ ! ~ j. 
Exercise XXX:III.-Page 46. 

2. 6,j hours. 

7. 1378 q1rnrters. 
10. 38 miles. 

5. 42 t,ushel~. 
8. 2.J7 IJu:shels. 

3. 12~ pounds, 
6. 233 dollars. 
9. 43 Lusl.iels. 

Exercise XXXIV.-Page 47. 

1. 8314. 2. 12!}, 3. 2332S0. 4. 348. 
5. 186. G. 272. 7. l00J5100, 8. 19052. 
9. 19! and 86. 10. 78!GZ3. 

Exercise XXXV.-Pn.go 48. 

1. 867 acres. 
4. lj weeks. 
7. 1650 barrela. 

2. 2310 dollars. 3. 8-15 dollars. 
5. U dollars. 6. 56 c:ents. 
8. 2-i montlu. 9. 55 t dollars. 
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10. 1210 dolhm. 
13. 5~0 do,lars.· 
16. 5-! Cell tR. 

19. 1(\:) ,loll,1rs. 
22. 688) tlol.nrs. 
25. ii6-!0 rn1·,ls. 
28. 95-! d~llars. 
SL 12 ,la.l's. 
34. 50 days, 
37. 6 ,lap. 
40. 28 tnen. 
43. li\8 men. 
46. 56 men. 
49. 15 I.Jeggars. 

11. 411\00 c. ft. 
14. SU honrs. 
17. 56 dollars. 
20. 40 ce11t1<. 
23. 23725 days. 
26. 36,j 11cres. 
29. 1.9il Ullshels. 
32. 32 days. 
35. 90 da\'S, 
38. 10 U!t)'S. 
41. 8-! meu. 
41. 25 men. 
47. 72 men. 

12. 217 ~beep. 
15. 2-!0 c.,nts. 
18. 9i3 t\, ,llurs 
21. 12 llollurd. 
2-!. 7 ·56 puunds, 
27. 31250 uullars. 
30. 15 U1l,1'8, 

33. 361 days. 
36. 48 <la\'S. 
3!l. ll!l ,lays. 
42. 21 men. 
45. 11-! men. 
48. 150men. 

Examination Papers.-fngQ 51. 

I. 
2. 488!)7!J. 3. 9H813. 4. 770630742:l. 5. 1116 dollars. 

II. 
2. 2Q!)0000). 7wenty nine million~. 11111" h11nch,.,l thnn~nn<l. 

8. 8~6055. 4, 269!); SW; DCCCLXXXVHCllLXll 
5. 16 lm;hel,. 

IIT. 
3. f>.13656365&8. 5. 580 acres ; 61 doliars. 

IV. 
4. 228 clollars, 5. 608 sLeep. 

3. 86 
V. 

4. 86 5. 53 d:illara. 

2. 3571 oo71ars. 
5. 24 Jays. 

VI. 
3. 112. 4. 180 acres; 3G dollars-

VII. 

2, 40831 dollars. 3. 663 mile~. 4. 247. 5. 6525 dollars, 

VIIL 

1. 4iOO do~lars. 2. 973. 3. SJ il'>ll1m1. 

4. 201 cents. 5. 96-! miles ; 1181 miles. 

Exercise XXXVIII -Page 58. 

1. $11G3.55 2. $1831.07. 3. $322!\.6.3. 4. $16:J!.90. 

5. $99.05 6. $8:.L!S. 7. $52J2.74. 8. $22. 

1. $94.58. 
5. $5li0.64. 
9. 64.08. 

Exercise XXXIX.-Page 59. 

2. $-'i8. 75. 3. $43.19. 4. $592.61. 
6. $23.79. 7. $26107. 8. $7915.80. 

10. $50.37. 11. $1790.63. 12, 318.45. 



1. $391.85, 
5. $6-56:l 50. 
9. $336!.20. 

13. $17 4. 
17. $261.25. 

A+fSWEitS. 

Exercise XL.-Page 60. 

2. $1482.~6. 3, $026.25. 
6. $:15:!2.75. 7. $157.50. 

10. $16.80. 11. $:H7. 
14. $7~2 16. 15. iauo. 
lfl. $4:'.5. 2.;. 

Exercise XLI.-Pnge 62. 
1. $12 72. 
5. $i.89. 
9. $~.22. 

2 $21.37 3. $1817. 
6. $Li0.5UJ}· 7. $10.40. 

10. r.. 11. 3u,j uay3. 

Exercise XLII--Pug" 64. 
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4. $J76i0. 
8. t27.75. 

12. ~lti\l. 
16. $J.61. 

4. $26 34. 
8. n sheep. 

12. 16 pieces, 

1. $32.2'l. 2. $1196. 3. $135. 4. $27.7G. n. $47 02. 
6. $1S!J.77. 7. $1U4. 8. $771.51. !J. $18 78. 10. $a.31. 

Examination Papers.-Page 65. 

I. 
2. 70 cents 3. $.:i.15. 4. 100. 5. 15 times more. 

2. $41'1.80. 

2. 45 yards. 

II. 
3. $231.52. 4. 50 tons. 

III. 
3. 85 votes. 4. $11!)1. 75. 

IV. 
1. 47G yards; 30 cents. 
4. 100 dayz1. 

2. 400 bn~hPls. 
5. ll0J ; 430. 

Exercise XLIII.-Page 68. 

e: s1.10. 

5. 17GO. 

3. 1560 pair. 

1. 2, 2, 2, 2, 3. 2. 2. 2, 2, 3, 3. 3. 3, 3, 3, 3. 
4. 2. 2, 3, 3, 3. [;. 5. 5, 7. 6 2, 3, 3, 3, 5. 
7. 2, 2, 2, 2, 2, 5. 8. 5, 5, 13. !l. 3, 11, 13. 

10. 2. 2, 3, 23. 11. 2, 2, 2: 2, 2, 5.5. 
12. 2, 2, 3, a, 5. 13. No prime factors. 14. 2. 2, 2. 2, 3, 7, 
15. 3, 3, 5, 19. 16. 3, 5, 7. 11. 17. 2 nuu 5. 
18. 3. 19. 7 anu 3. 20. 2, 2, 2, 3 and 5. 

1. 2. 
4. 18. 

Exercise XLIV.-Pnge 68. 
2. 2. 
5. 30. 

3. 12. 
6. 72. 
9. $22. 7. 20 yards. 

10. 75 yal'ds. 
8. 72 bushels. 

11. $2. 12. 1!40. 

Exer~ise XLV.-Page 70. 
1. 5. 2. 4. 3. 8. 4. 14. 
6. 42. 7, 2!. 8. 11. 9. 75. 

11. 8 feet. 12. 21 feet. 13. 16 feet. 14. 8 quarts. 
16. 3, 11, or 33 pupils in each section. 

5 10. 
10. 144. 
15. 45 pt31U'8, 



11, 

1. 23. 
(:. 45. 
9. 813. 

13. 184 lbs. 
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Exercise XLVI.-Page 71. 
2. 37. 3. 41. 
6. 61. 7. 42. 

10. 630. 11. P.rlme. 
14. 7 aud 12. 

Exercise XLVII.-Page 73. 
1. 30. 2. 60. 3. 36. 
5. 360. 6. 180. 7. 360, 
9. 2520. 10. 1512. 11. 1680. 

13. lSOO. 14. 720720. ii;. 50702915. 
17. $2100. 18. 860 bushels. 
20. 84 bnshels. 21. 120 days. 

4. l.il'. 
8. 11. 

12. 21. 

4. 150. 
8. 7i0. 

12. 16800. 
16. 173. 
rn. 240 cents. 

Examination Papers.--Page 74. 

I. 
1. 611, 707, and 1083 are ennp.; 6!3, 757, and 991 ar1• 

prime. 2. 8. 3. $3048. 4. 6-13. 5. 25 aerea. 

II. 
2. 25. 3. 46. 4. 1680 marbles. 5. 474.00 holes. 

III. 
1. 15, 16, 17, and 18. 2. 910 acres. 3. 9 cents. 
4. 356. 5. 9672 rails. 

IV. 
1. 7", ,ent~. 2. $1030. 
5. 12ornil-1s25100. 

8. 3600. 4. 10565999. 

v. 
1. 10296. 2. 2!0. 3 257, 4. 5 and 4. 

Exercise XLIX.-Page SO. 
2. 5¼, 3. 6,. 
6. 17. 7. l:!-f\. 

10. 13. IL 28. 
1-1. iona. 15. 515U, 
18. 522-,l/§• 



1 ,. 
'( . .. 

13. H· 
19. -y7y, 

1. H· 
7. H· 

13. H· 

1. ½· 
6. i• 

2. '-· 
8. r"o· 

14. ¾, 
20. y'5 • 

It T"T· 

8. f. 
14. 3. 
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Ex<\rcise L.-Page 81. 

3. ' 4. ,. 5. f. 
9. ¼• 10. H· 11. H· 

Vi. Hi• 16. !H, 17. g. 
21. H· n 1· 23. H-

6 ••• 
12. :. 
18. i. 
24. Wt• 

Exercise LL-Page 83. 

3. 31• •. 4. l½ff. 5. 1"-r· 6. 6~· 
9. la• 10. 1 0 11. 1 12. II"1· aa• .. 

15. :ia. 16. H· 17. l¾, 18. lJ. 

Exercise LIL-Page 83. 

2. i• 3. v.',. 4. y9,. 
7. 12½ acres. 8. $8750. 

Exercise LIII.-Page 84. 

2. ,s,, ;3, 3, Q£H p:,• 

5. 1Vs, .7u0
,, r8o4r;• 6. f S, 3 8, U, 

8. m~. ::n ~m. sm. 

Exercise LIV.-Page 85. 

2. ;. &, Ii· 3. !3, H, H· 
5. H, U, H· 6. t3, g, BB, 
8. H- a. is. 9. n n n 

11. v-, if!, fl-. 12. ¼, "if-, -v,.. 
14. fH, T"i0J· 1

1a°!• !a",, 
16. 1'u",, Hi, T"u"s· H2, 
1s. m.1i2,N·, m, m. 

Exercise LV.-Page 85. 

1. ,. 2. H· 3. H, 4. ~l-
8. ·,la, 5. H, 6. F·. 1. 7. 3

6
"4:• 

9. H, 10. ,S, u• 11. H; 1"1· 
13. lo; U• 14. H; H· 15. : ; f. 
16. ,'\, T',, /y, H, J. 17. ½, 113, i, i, l 

1. 1/g. 
5. lf&. 
9. 2/,. 

Exercise L VI.-Page 87. 

2. lH, 3. H-
6. 183, 7. 2}. 

10. li"s'u• 11. 3i1'u· 

Exerciea LVII.-P11ge 87. 

2. 10t'w· f.. l0H, 
6 46J'1 . 7. 22y8/0 , 

10. ~1u. 11. 12a. 

12. : ; r"ir· 



178 

1. lq. 
5. 1i1~ 
!) . 4J. 

JtLElIE'NTARY ARITllMETIC. 

Exercise LVIII.-P·,g,, 88.. 

2. H· 
8. m-

Exercise LIX.-Page 89. 
2. 1,1

4 • 3. 31' 1 , 
6. I;. 7. 2H, 

10. 12;7,. 11. 2-1n. 

Exercise LX.-Page 89. 

4 . 2:J 
8. 2j J 

12. l0t 

1. 18½3-
4. 20 I l yards. 
7. HA~ reums. 

2. 16,•a gallons. 3. :3. 
5. $3g. 6. 101 1

1
6 ncres. 

8. 31&1 pounds. 9. 31:li;i mile~; 
10. $J81',· . 11. $\)rig. 12. H, H, Nia•. 

Exercise LXI.-Page 90. 
1. $38:J,71 • 2. sin. 3. 49/1 pounds. 
4. $l!l1 ;'1 , 5. lOliH gallon~. 6. 8H, 
7. 145H ,vcl • ; 1H03H - 8. HJ"a jwuuu, , \I, $3. 

10. 10U gullo11s, 11. $1, 7 s'a· 12. 774i'JJ"llCl'eB. 

I. 7½ , 
5. 37¼, 
!l. 4H. 

13. IH.77. 

Exercise LXII.-Page 92. 
2. 6}. 3. 2¼, 
6. 71 ¼, 7. 21 i; . 

10. $:J l). 11. $lil.14. 
1-l. $8. 75. 

Exercise LXIII.-Pag1.> 93. 
1. lr, 2. ¼- 3. i'-,; . 4. , h- 5. 1 }. 6. i, 7. ¥, 8. 81'a·. 9. ?.3H, . 10. ili acres, 

11. 2} cords. 12. 3S, m iles. 13. lt8i, 

Exercise LXIV.-P11ge 95. 
1. 15. 2. 40. 3. 35g. 4. 5-,li, 
6. x'a· 7. i.' 8. ·l-,;, 9. 1. 

11. i'i- 12. l ~- 13·. 1h"&'J"• H . $f, B, $225; C, $303¾; $810. 

Exercise LXV.-Page 05. 

5, 11, 
10, ,a. 
15. A, $281}; 

1. 17 I",, 2. 49¼. 3: 290. _ 4. 1320. 5. 8789, 6. 61~ . 8. 42~ cents. 9. l0.:1cres. 10. $3511\. 11. $67j. 12. s10Gi;. is. $2:nm. 

Exercise LXVI.-hlge 97. 
2. 21. 3. 34f. 4. lll, 5. s. 6. H, e. H, 9. lOf. 10, Nn• 11. 1u. 12. 17-n,, 
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Exercise LX. VII.-Page 97, 

9, 24 bushela. 
I. 2U weeks. 
8. 2~ weeks, 

8. 14 tons. 
G. 11 persons. 
!l. 1 Lt butihi:ls. 

4. 27 bushels. 
7. su. 

10. 1\/Ui days. 
11 ~m~. 

I. 16. 
6. 41. 

11. 7 ½· 
16. 21. 

1. l• 
5. 3-,'-lo· 
n. U· 

13. m-
l 7. 1

1
011· 

2. ¼, 

2. 835!).45. 

12. ma. 
Exercise LXVIII.-Pago !)!). 

2. !• 8. t",- 4. 2"s· 5. 1:. 
7. 2. 8. 1;. !). 2. 10 21. 

12. a,. Vl. t IS· 14. 1/o"!I· 15. fr• 
17. 38J'r· 18. Hi. l!.I. lH. 20. 17 ,,. 

Exercise LXIX.-Pago 102. 

2. 3J;. 3. I. 4. 221h• 
G. 1412· 7. 4. 8. l. 

10. lf. 11. 1'1· 12. 15. 
i-1. 1. Li. ..• 

21ll' rn . 3l'J'U• 
18. i-'). ID. 2Ji•r- 20. I:· 

Examination Papers.-Page 103. 

s. 

II. 
4. 13; iJ, 5. 24 days. 

III. 
18 bags. 4. $21()00. 5. $15.85. 

IV. 
3. $5.G0. 

v. 

4. Too-1::µ-go ly U· 

3. $GG0.80. 

Exercise LXX.-Pago 107. 

2. 
G. 

10. 
14. 
18. 
2:!. 
!W. 

3. T~u• 
7. TaAAu-

11. n/u:{uu· 
15. 
l\J. 
~J. 

TiiOt-OJJ• 
·07. 
lli·l:2C. 

2i. Hi·001G3. 

Exercise LXXI.-Page 107. 

G. !) acres. 

I. Nine-tenlh~. 2. T,reuty-Fcvrn hunJreilt'hs. S. Three 
huwlrtiJ n11J ,ixt~-c1gl.t tliuu8111Hltll•. 4 81x.1y.f .. ur tliou­
sandtli,. 5. Four, uuJ tufrty-0110 ln,111.lrcilths. G. Sev, n, nuJ 
two hur.Jn,-J nuJ ~ixt,·en lliou,anJtUs, 7. Three, auJ three 
hundrt:d IWU fou.rt,mu tl.tousa11Jilis. 8. Five, o.1.1J cig.L.t thou# 
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l!&nd one hm:,dred and sixty-seven ter thonsandths. 9. Twenty­
onti, and three thousan,l ~ix lrnndreC: an,1 one ttu-thou➔anJthi. 
10. SevR11t,:en, and sixty-four Leu-thousandlhs. 11. Eighteen, 
and eighty-one hundred thuu•nmlths. 12. T\\lllty, aud uue 
thousand four huwlred aud fifty .... igl..tt hundred-tlwusandthe. 
13. ·8; 2-07 ; • OlJ9. 14 807 09i ; 3017 0709 ; 8 · 001008. 
15, 6·0004; 80 0000609; 101·01001. 

Exercise LX..UL-Page 108. 
1. 65·0!6. 
4. 2·439i4M. 
7. 114-1377. 

10. 15156·6G388. 
18. 227-li02-!. 

2. 800·7354. 8. 4475·105045. 
5, 10B09. 6. l0·867. 
8. ~59·0488. 9. 40·52753. 

11. 200-Hll. 12. 25·749'45. 
14. l22·6U ,-as. 15. 58·4906ruires. 

Exercise Llllll.-Fage 109. 
1. 16·16'.?4. 
4. ·2:~~!96, 
7. 3·9:l-!9. 

10. ·01. 
13. ~-~527. 
16. •~:l 18 iuohea. 
19. ·H6. 

2. 2·3806. 8. •43876. 
5. 1·8316. 6. ·00521. 
8. 1·406. 9. 1G8·0U8. 

11. •6322. n. 8·3-116. 
14. 15-799. 15. 173·0386:;. 
17. 8/3-()02 grnina.- 18.. '()99. 
~0. 13'75 yards. 

Exercise LXXIV.-Page 110. 
1. 15·5-H. 2. 2-10·37086. 8. ·0073238. 
4. 6 ·4008. 5. 2-l 74-11. 6. •26928. 
7. 9·6142. 8. ·000072. 9. ·31010-1. 

IO. 803·2101. 11. ·040527. 12. l ·010009. 
13. 33H-!l ·4'1~hq. in. H. 9·75 pounds. 15. 334·00692 pounds 
16. 117•04936022 mi. 17, 728·9271. 18. 312·276 pollllda. 

1. 8·07. 
5. 12m. 
9. ~0200. 

1. ·1875. 
6. ·1562.j, 
9. ·06875. 

18. 24·008. 

Exercise LXXV.-Page 112. 
2. ti0Gl.562:; 8. 800. j, <()06446875. 
6, '()0075. 7. ·00016125. 8. ·568. 

JO. 22600. 11. ·Ot,2. 12. 83. 
Exercise LXXVI.-Page 113. 

2. ·7 5. 8. ·62/i, 
6. -0~5. 7. ·0375. 

10. ·079125. 11. ·058, 
14. s•5ia. 1s. 46·a125_ 

,. -225, 
8. ·875. 

u. 6·&. 

f:.xercise LXXVII.-Page 115. 
1. t, t. ,\. a. i;. 4. m. 5. ·1 h, &. u1. 
7. 1!a• 8. ir/o1

ll• t. 4-d h 10. llH, 11. 8U. 12.. iif. 
Exerclae LX.XVIll.-Pnge 115. 

62·9204133494-!3052'- i. ·24. · ·03271165 
"28, !l•:iii. ,. 8 -a'. 1-1.4.6. • 
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Ezamina tion Papers.-Page 115. 

t. li ; u'1111 ; ·000011. 
4. ·120508 ; ·13. 

I. 

II. 

s. ·017359 ; ·0005. 

5. ·714285; HH-

1!1 

1. ·375; ·0000003i5; 356·315375; 160000. 

'· 11J
1
011; 1

1
0; 2h· 

2. ·01825. 
6. 8; 6400. 

1. ·9525. 
4. 1! x2&. 

1. 1,:1214727. 
4. !li20; 3j. 

1. 9· 

1. !)2,1. 
4. £·{nr1 r.o 

III. 

2. 24·975024 · 500·5; 
s. n· 

iV. 
2. ·54321. 
5. 9H, 

v. 
2. ·ooooi, "l:CO:)'l'.i\l!). 

S. $3000, $6'.J00. 

5. 1 ·60/>4.6875. 

Exercisl:l LXXIX.-Page 119. 

2. UO! far. 3. £29 15e. 6d. 
5. 2406d. 6. 5! 0,l. 

'/ £ I ·a. 5½d. 
1r S20!i far. 

8. £:!!> lGH, lld. 9. 183339 fur. 
11. £J2S 16,. 4.1. 12. !}l,023 for. 

Exercise LXXX.- Pn!!•· 120. 

1. 10447:-16 dr. 2. 11 () dr. 3. 13 cwt, 2 qr. 2lh. 13 oz. 
4. 95-1 t. lGcwt.1 qr. 5. 4'.J:; ,.z. ti. 2,.t. 16cwt. l qr. 24 lb. 

l, 16 flZ, 

4. 5460 gr. 

Exercise LXXXI.-Pago 121. 

2. 24 lb. 10 l•Z. 3 dr. 1 · er. 3. 32 lh. 5 dwt. 
5. lj:-, l gr. 6. 12 lb. 9 oz. 5 d"'t. 4 gr. 

Exercia-LX':XJI.-Pa;:r, 122. 

1. 71478 in. 2. 1 mi. 1 fur. 26 per. 2 ft. 

s. 1 mi. 3 fur. 18 per. l3 yd. 2 ft. 4 :rn ft. 
6. 4G2 ft. 6. 23J fa'h. 4 ii. 

Exercise LXX'.\III.-I'age 123. 

1. 12 a. 1 r. r,7 rJ. 2. 1179011 iu. 3. 4 c11. ft. 1557 in. 
4. 00 c. !, ft., 5. 755U6904 en. in. G. 135-124 cu. in. 

Exercise LXXXIV.-Pago 125, 

1. 6G2400 Fee. 2. 120 bu. 2 qt. 8. 2691 izj. 

,. 2:n 1 p•.. u 83 !!al. 3 qt. 1 pt. 1 gi. 6. 556 pk. 

7. (il bu. 2.; }},, 8. 1 wk. 2 tla. 2 Lr. 14 mill, 5& aec. 

9, 74 bu. 84 lb. 10. 6739740 sec. 11. 12 o.40 ft. 
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Exercise LXXXV.-P\lge 126. 
1. 174 lh. 3 oz. 2. 74 cwt. 21 lb. 3 oz. 
8 88 r I 5 _v.J. 1 ft. 6 in. 4. £34 14s. SJ. 
5. 43 b11. 1 pk, 1 rt. 6. 95 rd. 5 yd. 2 ft. 3 in. 
7. 6 wk.3.la.611. 50 min. 33 src. 8. 22 rd. 2 y<l. 8 iu. 

Exercise LXXXVI.-Page 127. 
1. 7 lb. 8 oz. 6 dr. 1 DCI', 10 gr. 2. I!) mi. 1 rd. 
3. 5J "· 2 r. '27 rd. 4. 5 for. 31 rd. 5 yd. 2 il\,._ 
5. £:F 17s. 4d. 6. 38 per. 18 yJ. 2 ft. 36 in, 
7. 1-12 bu. 2 1,k 5 qt. 8. 7!) lb. 3 oz. 5 <lwt. 4 11r. 

9. 31 g11l. 2 qt. 1 pt. 10. 22 sq. r<l. 12 y<l. 4 ft. 128 in 
11. 1 cwt. 3 qr. 10 lb. 

Exercise LXXXVII -Page 128. 
1. 90 cwt. 3 qr 7 lh. 13 oz. 
3. 75 d,1. 23 h. 34 min. 40 sec. 
5. 4985 cwt. 1 qr. 
7. 150 a. 2 r 35 sq. rJ. 
9. 88 mi. 3 fnr. 2 rd. 3 yd. 

11 £28 1
). 5s. 9½,l. 

2. 50 lh. 2 oz. 7 dwt. 3 gr. 
4. £600 !) . GJ I. 
6. 1 lb. 1 c,z. J :>, dwt. 
8. 23:.l32 gal. 2 qt. 

10. 5 oz. 1!) <lwt. 

12. 662 mi. 4 fur. 28 rd. 3 yd. 2 ft. 2 in. 13. 2739 bu. 1 pk. 5 qt. 

Exercise LXXXVIII.-Page 12!). 

L £15 9s. 7d. 2. 12 lb. 9 oz. 15 dwt. 18 gr. 
3. l ,, t .. 2 cwt. 1 qr. 13 lb. 4. 1 gi. 
5. 2 Cll. _yd. 6 ft. 960 in. . 6. 8. 
7. 1oa3.. 8. ni:n. 
9. 5~ :. 10. '2 lrn. 3 pk. SJ q~. 

11. 25 ,lemijohns. 12. 5 weeks. 

Exercise LXXXIX.-Page 130. 
1. 3 pk. 1 qt. l} pt. 2. 5 fur. 13 rd. 1 yd. 2 ft. 6 in. 
3. 4 \'d, 2 ft. 5¼ iu. 4. 2 fur. Hi nl. 
5. 17 i:Wt. 2 q,·. 6. 2 I', 8 fll. '},1j yJ. 8 ft, 
7. £1 12•. 10~ p.; £5 '.k 8H,I. 8. 4 da. ,23 h. 28 mm. 
9. 1 lb. 7 oz. 

1. lJ r. l3r,l. 
Ii. •1 min. 6 sec. 
7. 7 fur. 29 per. 

10. Sa. 5½J. 

Exercise XC.-Page 130. 

3. lJirr• 
7. n3uu• 

11. a,o. 

Exercise XCI.-Page 131. 

4. nhu· 
8. w'o'o\• 

12. H• 

2. \'J oz. 15 <lwt. 18 gr, 3. 1o;d. 
5. 11 h. 55 tniu. •01 ,;ei,. 6. 8 . 0d. 
8. 15 cwt. 2 qr, 6 11.i. 4 oz. 9. 120, Std. 

11. 2 da. 12 h. i5 mm. 21 seo. 12. 1d. 
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Exercise XCII.-Page 131. 
1. £·5~5. 2. ·28:3 t. B. ·78U5 oz. 4. ·775 mi. 
5. ·3125 pk. 6. £J 2G875. 7. 17-tl\):; cwt. 8. 7 ·875 bn. 
9. ·625 fath.. 10. ·71. 11. 12\ViS Lr. 1:3 • 11 ,;2,; t. 

. 1, $1!)2. 
5. $26 i7 f.0. 
9. $381.75. 

13. $23:ld.50. 

2. 12H lb. 
5. lit in. 
9. 11:!u. 

Exercise XCIII.-Puge 1::2 . 

2. S1-18 50. 3. $436 so. 4. $288. 
6. $615. 7. $4f/6.12} 8. $308. 

10. $35.55. 11. $101.85. 12. $121.20. 
14. $!-!.04. 15. $32753.I~: 

Exercise XCIV.-Pag<J Vl3. 
3. $65 l'll,· 4. 33H¾• 
7. £Ji U.,. 4d. 8. 5,. 2,1. 

10. 6~ oz. 11. $56'.525. 
12. IJ152.3lf l t, 
1:;. $2.11). 

13. $173.7•1/~. 14. 7 llr. 11 min. 8seo. 
17. !J8 yd. 18. 301 _yd. 

19. 41GGJ ~-d. 
21.$11,rn2ak, 
27 $840J. 
31. 64 cent~. 

1. 34·25. 
5. 44. 

21 $1108.80. 22. 3s. 7,",Vl. 
24. $880. 26. 2

8
1 Ct ; ~5. 76. 

28. $3000. 30. 6 ct!nts. 

Exercise XCV.-Page 136. 
2. 3:U:l. 8. 493.33, 4. 54.40. 
6. 43°.9:J. 

Exercise XCVI.-P,1ge 137. 

1. 72. ~- $15. 3. 23 shrep. 4. $10.50. 
5. 1-! men. 6 45. 7. 40%. 8. 75%, 
9. 60%; n6f"I%• 10, 1100. 11. $1200. 

1. $18. 
5 $100. 
9. $:!500. 

13. $.i2i6. 

1. SU 40. 
5 $.m. 
9. $i88.75. 

1. $'8. 
4. $5(i:3. 05. 
7. Si":l an. 

10. $1 !)8. GB. 
13. 8 l!l:l ·~25. 
IG. &!lato2. 

Exercise XCVII.-Page 138. 
2. $11. 20. 3. $15. 20. 
6. $ llll.40. 7. $166. 25. 

10. $7000. 11. $70000. 

4. $1125. 
8. $(i5.20. 

12. $9600. 

EicPrcise XCVIII.-Page 13!). 
2. s1,j.s 1. s $!(). 4. tao. 
G. $112. 7. $2500. 8. 7500 bn. 

10. $1.75. 11. iltperc;ent. 

Exercise XC!X.-Page 140. 
2. $ll.50. S f23G·4UI. 
5. 1H it.50. 6. f236 6 l 
8. $3i. 9. $8~2 rna. 

11. $'3ll Gl 12. $15➔ .78. 
14. $ 82. 15. $2 •76 38, 
17. $14 !)58... 18. $:!87 67 ... 

19. &1aoo•,m ... 20. 8 per cent. 21. 7i pe1 cent 
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22. 6 per cent. 
25. $90110. 

23. $3500. 
26. 3 yr. 
29. 14} yr. 28. Oct. 4, 1877. 

1. $1168.70. 
·s. $2100. 
9. $1.25. 

I. 17. 
5. 86. 
9. 64. 

13. 6i5. 
17. 6325. 
21. ·32: 
25. 8 4261. .. 

1 9G sq. ft. 
4. lSg sq. yd. 

I. 84 yd. 
5. $48. 

Exercise C.-l'age 144. 
2. $157.50. 3. $900. 
6. Gain $50. 7. $L55.82. 

10. $3.G0. 11. $10.35 ... 
Exercise CI.-l'age 147. 

2. 19. 3. 24. 
6. 75. 7. 95. 

10. 37. 11. 47. 
14. 512. 15. 343. 
18. 5008. 19. ·47. 
22. ·8449. . . 23. ·946 .. . 
26. 252!)8 ... 27. 3·794 .. . 

Exercise CII.-Page 148. 
2. 91 Fq. ft. 
5. 851¼ sq. yd. 

Exercise CUL-Page 148. 
2. 26~ yd. 3. 64 yd. 
6. $57. Gu. 7. $29.16g. 

Exercise CIV.-Paf:e 149. 

24. $32500. 
27. 3 yr. 

4. The latter. 
8. $242.32. 

4. 25. 
8. 49. 

12. 56. 
16. 2401. 
20 ·27. 
24. ·9486 ... 

3. 525 sq. ft. 
6. 470 sq. ft. 

4. 138§ yd. 
8. 2¼ ft. 

1. 126 yd. 2. 578 sq. ft. 3. 115¼ yd. 4. 571 yd. 5. $6.80, 
Exercise CV .-Page 150. 

1. 240 cu. ft. 
4. 45½ cu. ft: 

:2. 95 en. ft. 
ii. 16000. 

3. 187½ cu.ft. 
6. 14.51H, 

Miscellaneous Problems.-Page 151 
2. 16 days. 3. 5 d•1ys. 4. 9 months. 5. ~ays. 7. 6i bo]!rB. 8. 8 days. 9. 3/1 Jnys. 10. liJ½ <lays. lI. 14} <lnyR. lJ!. 1'li days. 14. 5 I H dnys. 15. 15 <la.rs. 16. 2 da~ s. 17. 81"1 hours. 19. 3t l <l11y~. 20. 131 ~ <lays. 22, Mnn 27 1•>s <la.; boy 120 da. 23. Mau 90 da.; boy _180 da. 24 .. Man 28 Ju.; woman 40 da. 25. w .. mnu 30 da.; buy 40 ,fa. 27. 24H win. 

28. 24 lwurd, 29. 23.1 'Jr miu. 30 17 ~ min. 8:.1. 180 min. h3. 72 min. 35 $2:!030. 86. 35 ft. 87. $1582. 88. $2843.75. ((), 1!5000. 42. 8 d11y~. 43. $1827, 44, 36 1la1s. 45. $9-150. 47. $32. -18, $192. 49, 30() lllf'IJ. 60. 12 01, 61. ·818, 52. $10.31;. 53. $:150. H. 25 per omt. 56, 20 per cent. 67. 83i par eanl 



.MI3CELLANEOUS PROBLEMS. 

39. A labourer in one week dug 5 rods more than ½ the 
length of a ditch, and the next week he dug the remain­
ing 20 rods ; how bng was the ditch I 

Length of ditch dug first week=½ ditch+5 rods; 
. ·. length remaining . = ½ ditch less 5 rods; 
. ·. ½ length of ditch less 5 rods = 20 rods; 
. ·. ½ length of ditch. . = 2:) rods+5 rod3 

= 25 rods; 
. ·. length of ditch . . = 50 rods. 
40. A mn.n invested $300 more than } of his mflney in 

.a house, and $!i00 more than ! of the remainder in a lot, 
anJ had now $900 left; how much was he worth l 

41. If 10 men cn.n chop 90 cords of wood in 8 days, how 
many cords cn.n be chopped by 20 men in 4 days I 

Cords chopped by 10 men in 8 clays = 90 cords; 
" 1 mcrn in 8 duys = ¥3 = 9 cords; 

1 man in 1 day =~cords: 
20 men in 1 day = .ll8'L!!. = y cords; 
20 men in 4 days= -1--":rl.•i. =\JO cords. 

NoTE.-When the pupil hag become familiar with thP. unitary 
eystP.m, ancl th irou;.:hly u H1erstnnds the ref\son of each st,P.p, the 
process may be abrid~ed Ly leaving out the stepB in italic~. 

42. If 8 men build 33 ft. of wn.11 in 11 days, in how 
many days will 12 men build 3G feet I 

43. If 36 men earn $324 in 18 days, how much will 42 
men earn in 87 days I 

4--!. How many clays will it ta'rn 15 men to cut 810 cords 
of wood, working I) hours a day, if 13 men can cut 364 
cords in 14 days, working 12 hours a clay 

45. It costs a family of 5 persons $135 for G weeks' 
board; how much will it cost a family of 7 persons at the 
sam" rate f, r 3 weeks I 

46. If 12 men can dig a ditch 16 rods long in 8 days, in 
how many day;i can 24 men dig a ditch of the same depth 
a.nd width, 32 rods in length 1 

Time in which 12 men will dig 16 rods = 8 days; 
1 man 1 roJ = ! i p day1; 

If 2, men " 32 rods= :J:; ~ iJ-1 daya 

=8 daya. 
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47. If 20 cwt. are carried the distance of 50 miles for 
820, how much will 40 cwt. cost if carried 40 miles_ I 

48. If $500 gain $GO in 2 yr. at G%, how much will $800 
gain in 3 yr. at 8% I 

49. If 20 men can perform a piece of work in 12 days, 
required the number of men who could perform another 
piece of work 3 times as great in ¼ of the time I 

50. If a 10-cent loaf weighs 15 oz. when flour is SS _a 
b-arrel, how much will a G-cent loaf weigh when flour 1s 
worth $G a barrel ? 

51. If it costs $3G to carpet a room 18 ft. long and 15 ft. 
wide, how much will it cost to c.1rpet a room 15 ft. long 
and 9 feet wide 1 

52. If it costs SlG0 to di_; a cellar 40 ft. long 30 ft. wide 
and G ft. deep, how much will it cost to dig a cellar 30 ft. 
long, 3 ft. wicle, and 5½- ft. cleep 1 

53. If the rent of a house worth $3200 is $240 for 9 
months, for what sum per year must a man rent a house 
worth $3500 1 

54. I bought a horse for $130 and sold him for $1G2. 50 ; 
what was my gain per cent. 'I 

On an outlay of $130 my gain is S32 .50; 

" Sl $\\':?; 
$100 $Ul.Qfj3if·Jl.D. or $25; 

I gain 25 %-
55. ...: T lrny a pair of boots for $G and afterward sell 

them for !37.60 what per cent. do I gam 1 
5G. A grocer sell:s .a barrel of orancres for S7 50 which 

cost him $G.25 ; what is his gain per c~nt. 'I 
57._ A merchant buys sugar at G cents per pound and 

sells 1t at 8 cents; what per cent. does he gain 1 
5~. I bo~ght calico at 12 cents a yard ; for what must I 

sell 1t to gam 25 per-cent. ? 

That for wl~~ch I gave $100 I must sell for $125 ; 
Sl S}aj; 
$.12 $ 1 21: ~ 2 5 

= 15 cents. 
59. A merchant bought silks at $1. 2:i per yard ; for wr.at 

must he sell them to gain 20 per cent ? 
60. ~ bo~ght a hous~ fur $;:1500 anrl afterwards sold it ;1t 

i: loss or 15 % ; what did he get for the hou.11e I 
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IS9, 6U'i0. 60, 67225. 81. $135.70 
68. 645.80. 6!. $1.4p. 66. 576 ; 684. 
67. $125; $225; 6150, 68. $150; $200; $250. 
70. 112 11,: 98 a. 71. 1520 bu.; 2280 bu. 
73. $GO; $144: $96. 74. $3900; $4800; $3300. 
75. $14.40; $9.60. 76. $6.30; :it5.25; $4.20. 
78. $21.60; $\!3.04; $25.92. 79. $525; $5110; $!80. 
80. $1440; $2385. 82. $124.16.... 83. $1215.50 .. .. 
84. &o.8992. 85. 466.56. 86. $161,02 .. .. 
87. $562.75½, 

Examination Papers. 
ADMISSION TO HIGII SCHOOLS. 

1. 4547. 
4. 222½ cwt. 
7. Si½ yds. 

10. $210. 65. 

July, .lS-l7.-Page 160. 

2. H· 
5. $93.75. 
8. $35. 

3. £41 ls. 5Jd. 
6. $2.77U. 
9. 4m. 

Jul 11, 1878.-Pa.ge 161. 
t 2, 2, 3, 3, 5, 7. 2. 31116. 3. 4 centa. 
4. ·0l. 5. 8 hrs. 6. Th· 
7. 120 boxes. 8. $10185¼, 

Decembe1·, 1879.-Page 162. 
2. $4-1. 3. 8! miles. 
5. $121.37½, 6. 11¼ cents, 

UNIVERSITY OF HALIFAX.-Page 163. 

1. 7s. 9! l; £457 Os. 7½. 2. nHnu• 3. 4HH, o'u, Hi· 

4. $121·662; $20.50. 5. See Art. 141, 30·467532. 

6. f,378 8s. 2 64d.; £409 9s. 9¾d. 7. HU; ·9220077. 
8. 1·414213; 8·774!164. 9. 2 days. 

CITY OF TORONTO,-Page 164. 

1. 1 ton 8 cwt. 3 qr .. 7 lb. 14 oz 8 7•11 dr, 

2. 45926160 sec. 3. ·023. 
5. 2430 lb. 6 oz. 5 dr. 1 sor. 
7 1"6 days. 8. 2nn"'IIDn· 

10. $51. 15. 11. $500. 
COUNTY OF WATERLOO.-Page 165. 

1. 3'10, nncl 180. 2. 7 ancl 6. 3. £177 ls. 7fd. 
4. 9 tnns. 5. 1 6. 3175.02. 
7. $100!10. 50. 8. 2166Ht bbl. 9. $5. 

10. $15000; $!100. 11. 3600. 12. 18 %-
COUNTY OF DURI[.rn.-Pnge 166. 

1. 48 min. 2. 18 ft. 3. $2.10. 
4. $1680; 50 oents. 5. $4. 95.. 6. 39 lb. tea; 21 lb. coffee. 
7. $00. s. lJt ; H· 
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