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PREFACE.

This "work has been pr^^pared at the request of manj

Teachers and Inspectors, to meet an acknowledged want

in connection with the High and Public Schools of this

country. It contains all the papers that have been set

at the Provincial Examinations since 1871, together

with a large number of additional questions, original

and selected, some of which have been specially prepared

by Mathematical teachers of unquestionable ability.

The questions have been arranged in sets, similar in

character and about equal in difficulty to those usually

given at the various examinations instituted by the

Educational Department of Ontario.

This arrangement, it is believed, will be found of great

advantage, as affording the best means of inte^igent

training and the best preparation for the examinations

referred to. To be successful at these examinations,

students must be trained to a complete independence of

the mechanical rules and routine of the ordinary text*

books. This independence, with the self-reliance result-

ing from it, is to be secured, not by solving questions set

under given rules and formulas, but by constant practice

in properly prepared sets of problems, in which neither

rule nor answer is at hand to furnish clews and crutch ^s

to the halt and blind. For such practice, abundant

materials will be found in the following collection of

problems, which is sufficiently large and varied to enable

all classes of students to make the necessary prepara-

tion for the searching examinations that now form so

prominent a feature in the educational system of
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Ontario. The work can be used with great advantag6

by ail pupils that have mastered the fundamental rules

;

for such should at once begin to solve problems, and

write out solutions with a proper regard to neatness

and method.

In maintaining the superiority of the "Unitary

Method/' it is not intended to assert that rules should

be entirely ignored. On the contrary, rules have their

proper place ; but the pupil should be the master of the

rule, not the rule the master of the pupil. To secure

intellectual training, independent methods must be fol-

lowed ; but for the sake of practical facility in reaching

results, rules may be framed as logical inferences from

independent investigation. Take for example question

7, page 17 ; the independent solution leads to an easy

practical rule for solving all such questions, e,g. : 256

•06=6100, then add two % for the price of the cot-

ton ; and (t«s a similar investigation will show) subtract

three % for the price of the city i)ropBrty—ana so a

general rule can easily be stated. Of course the results

are more easily reached by the rule in this case ; but

there is little or no intellectual discipline in the applica-

tion of the rule, though there is in the investigation

which leads to it. The Unitary Method, the general

theory of Arithmetic, and the utiUty and true function

of rtdea as formulating the results of independent

reasoning, will be found fully treated In the Canadian

Edition of Hamblin Smith's Arithmetic.

The Publishers will be glad to receive information as

to any errors which moy have crept into the work,

and to consider any suggestions which may lead to an

improvement of a future edition.

ToBOMTo, April, 1877.
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THE UNITARY SYSTEM.

The Unitary System may be described in general

terms as the method of solving arithmetical problems

without reference to formal rules. It is so named from

the fact that in solving questions by independent analy-

sis, we usually reason from the given elements to unity,

and from unity to the required result. The unity how-

ever, is not necessarily one of the given elements ; to

secure clearness in reasoning, or facility in solution,

the required result itself, or any element of the question

logically connected with that result, may be taken as

the unit of reference. In attaining the two important

objects of instruction in arithmetic—^valuable intellect-

ual discipline and practical mastery of the subject—the

superiority of the Unitary Method over the cumbrous

tnd mechanical processes of the ordinary text-books,

will hardly be questioned. These methods are of a

purely routine and arbitrary character, tending to induce

a " numb rigidity " of intellect, as well as a hazy and

all but worthless knowledge of the subject. On the

other hand, the Unitary Method, demanding as it does

the closest attention and severest exercise of the reason-

ing faculty, familiarizes the mind with the forms oi

strict logical inference, and tends to secure that power

of continuity of thought which is the very essence oi

intellectual energy. It is maintained by the greatest

scholars and the most successful educators—^mathemati-

cal and non-mathematical—^that arithmetic thus taught

affords a logical exercise of the highest value. The stu-

dent is compelled to set clearly before himself the pre-
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mises from which h^ reasons, and to comprehend so

thoroughly the neoesscry connection of the successive

steps in the investigation, that he can hardly fail to

acquire logical hahits of thought and an acute perception

of the essence and form of sound reasoning. The great

mass of students will never attain, in even a limite 4

extent, these invaluable results, unless the logical sub-

jects of the school curriculum are logically taught.

They have no time to study treatises on formal logic

;

but so far as truly practical results are concerned, equal

benefit may be derived by constant exercise in the com-

mon logic of aiithmetic—^a subject which all must study,

and which, taught on the Unitary Method, has been not

inaptly designated a veritable Course of Logic for

the People.

The method will be found equally effective in giving a

thorough mastery of the subject. In the attempt to

produce inteUigent, practical arithmeticians, the old

mechanical method has been tried and found wanting.

Under its influence students become slaves of rule and

formula—^not capable of interpreting the formula, and

entirely in the dark as to the reasons of the rule. The
slave of rules can never have an intelligent command of

the subject, and can never be truly practical. He only

is truly practical whose knowledge is founded on reason-

ing which he fully comprehends, and who has been so

thorouglily exercised in logical analysis that he is inde-

pendent of arbitrary rules, and obeys no laws but the

necessary laws of strict logical method. Rule-taught

" practical " arithmeticians are usually found to be any-

thing but intelligently practical in the solution of prac-

tical questions, unless they are charitably told what rule

to apply. They apply the rule to the problems t^iven
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ander it ; they work mechanically ; they walk by a blind

faith in the infallibility of the rulo-inaker ; they ai'(

mere machines except as to accuracy, in which the

machine has the advantage ; they become, perhaps

expert in the making of figures, which, wliatever its

value as an exercise of the muscles of the fingers, is

absolutely worthless as an exercise of mind. Hence ii

is that students of this class arc utterly bewildered ai

an examination demanding an inteUigent knowledge ol

the subject, and a moderate power of independent

thought ; while those trained to habits of strict analysis

•—taught to reason with mathematical consistency from

the known to the unknown—come up to such examina-

tions with a consciousness of power, and a calm self-

leliance which are essential to the highest success.

The following solutions will serve to illustrate

the simpUcity and power of the Unitary Method, as

well as its value as a logical exercise. It is beUeved

that those who thoroughly master this chapter, and

apply its principles to the solution of the Examination

Papers in which they are more especially interested, will

have but Uttle difficulty in passing any examination for

which they thus faithfully prepare themselves. The

solutions, it will be seen, are written out with oonuider-

able minuteness, all the successive steps in the reason*

ing being, in general, given. This is, without doubt,

the true course to follow, until familiarity with the

method, and considerable power of analysis have been

acquired^ afterwards, several steps may be combined,

and the solution much simplified. Decimal fractions

have been but little used, not because they are to be dis-

earded, but because analysis by vulgar fractions is more

readily understood* Of course, the pupil is in due time
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to be tanglit, for example, that ^\j of a quantity TD.t.y T)0

obtained by multiplying it by '06 ; after proper instruc-

tion and reasonable practice he will be able to use either

vulgar or decimal fractions, as either affords the easier

solution of any j)roposed problem.

Various other solutions of these problems may bo

given ; the unit may be varied, or may be obtamed in

different ways, or by a shorter process ; these variations

will afford excellent practice for the student, as well as

for the teacher who wishes to make himself completely

master of the Unitary Method. For example

:

If $16 will buy 20 lbs. of tea, what quantity will $40
buy?

If $16 will buy 20 lbs.

.-. $^ buys 1 lb.

And$|^(= $l)winbuyljlba,
.-. $40 wiU buy 1J X 40.

(Since #5^ is i more than H.)
If $16 buys 20 lbs.

^ ^ * ^^
.-. $40 will buy 20 x 2^, sin^e 40 is 2} times 10,

And so on with any of the following solutions.

If $16 buys 20 lbs.

.*. 1 buys ff "

And 40 will buy ^^ x 40.
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I.—PBOPOBTION, SIMPLE AND COMPOUND.

1. If 15 barrels of flour cost $111, what will 86

barrels cost ?

15 cost 111.

.-. 1 " w.
and 35 " ^^^^=$269.

2. if 25 lbs. of tea cost $16, how mauy lbs. can be

bought for $56 ?

$16 wiU buy 26.

.-. 1 *« ff.

and 56 " ff x 66=87^ lbs.

8. If 56 men do a work m 21 days, how long will

24 men require to do it ?

Time for 6Q men is 21.

«• 1 man " 21 x 56.

and " 24 men " ^^^=49 days. •

4. If the 4 lb. loaf costs 11 cents when flour is $6
a bbl., find its cost when flour is $7^ a bbl.

$6 price demands 11 cents a loaf.

.*. 1 «• y "

and 74 " Vx7i=18f cents.

5. A bankrupt owes $8000 ; his assets are $1740.

What sum will a creditor receive whose claim is $860 1

On $8000 $1740 is received.

and *« 850 4^x850= $208.
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6. The expense of carpeting a room was $100 ; if

tho breadth of the room had been 4 ft. greater, the ex-

pense would have been $120. Find the breadth.

$20 pays for 4 ft. of breadth.

and 100 «* ,8^^x100=20 ft.

7. A man has $2840 per annum, after paying an

income tax of 2^ cents in the dollar ; find his gross

income.

$0.97^ is left of $1 income (i.e. after tax is paid).

• 1 •« lOQ

and 2340 »• -J-oj x 2840=fJ5 x 2840 ^'$2400.

8. What quantity of carpet 27 in. wide will cover a

room 18 ft 6 in. long by 12 feet 4 in. wide ?

Eoom contains 181 x 12^= 37X37
3X3 sq. ftt

Since the carpet is 2^ ft. wide, we get

2^ sq. ft. carpet in 1 ft. length.

.-.1 "
t

t 4 i(

and ^^^^^ "
2x3

4x8i4ii=iom ft3x3 T7

9. If ^^ of a ton of coal cost $4.25, what will 1^
tons cost ?

U cost $4^

it Ty=Vx*f.

and 1T̂V
((

1

7

1 7 3 5 V '"^ 2 —

10. If 20 men can dig 60 yds. of earth in 4 days,

how many yards can 80 men dig in 9 days ?

20 men in 4 days dig 60.

1 «* 4 " U-
I " 1 M 60

30X4*

1

I
1

fa
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80

.'. 80

1

9

«i

c«

60'X80
30X4 *

60X80X> ,,

a X 4

11. If 60 bushels of oats last 6 horses for 60 dajb,

how long will 75 bushels last 15 horses?

6 horses eat 60 bu. in 50 days*

50x6.1
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per cent on his original capital. Find that capitaL

$160 would come from $100 original capital.

1 ** 1 00 <«

and 28000 •• ^x 28000= $17500.

8. Required the interest on $300 for 8 years at 7

per cent.

Interest on $100 for 1 year is 7.

«•
1 " 1 " tJv.

M 1 « 8 « !><#.

« 800 " 8 " VJ^^300=$68.

4. If the mterest on $264 for 8 years be $68.86»

find the rate per cent.

Int. on $264 for 1 year is $21.12.

« 100 " 1 «• a^9 X 100=8.

6. What principal will produce $60 in 219 days, il

7|^ per ctut. per annum ?

Principal to give 7^ in 865 days is 100.

•• 1 " 1

60 " 1

<t 100X386

M <«

7i
•

lOQxaeg xeo
u •

•• 60 " 219 " loo^eAMP =$1338^

6. In what time will $400 amount to $425 at 5 per

cent, per annum ?

Int.=425—400=25. 400 produces 20 in 1 year, then,

Time to produce $20 is 1 year.

25«* 3^x25=lJ.

7. Find the discount on $240 for 2 years at 7 per

cent.

Int^ on 100 for given time and rate=$14.
.*. $114 gives 14 discount.

M

M
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tt 1 4
TT¥*

and 240 " ^\% x 240=$29t%.

8. A. dealer bought an article on 4 months' credit

for $28.75, and sold it forthwith at $25.50, on such an

allowance of credit as made his gain 6§%. How long

credit did he give, reckoning interest at 5% per annum?

Pres. worth of 101 1 is 100 (i.e. •.* interest on 100 for 4mo=l|.)

" 1 " 100-^1023.

and.-.** 23.76 ** 2Sn= actual jost of

the article. Again,
'¥T

Gainon23Hat6f%==l|^;
.-. 28||+ l^^=24^^=actual selling price

;

.-. 25J-2^{=^\^= loss by credit.

Hence, what time must 24|f be lent to produce ^^?

6 is interest on 100 for 1 year.

T«Tf
" « 1 - 1 "

^^ X 24|? '* 24t^
** 1 **

1 ** 24|f - 1 -. i^U X 24||) years.

K (t u 100X61X71 _ 7 1 vPflrSand yVz

9. Find the amount (compound interest) of $3000

for 3 years at 10% per annum.

Amt. of 1 for 1 year is 1 +xV*

" 1 " 2 ** (n-TV)+TV(i+TV)=a+A)*-
« 1 ** 8 ** (1 +^)2 +tV(1+tJo)".

.-."8000** 8 **(l + yV)'x 8000=$8993.

10. Tea is bought at 84 cents per lb., and sold at

98 cents, find gain %.
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84 gains 14.

100 " J|x 100=16}.

11, Oertain books are bought at $1.75 eaoh. At

what must they be sold to gain 12% ?

100 seUs for 112.

1-76 " ^x|-$1.96.

12. Eggs are sold at the rate of 5 for 6 cents, t

profit of 20% being made. Find the price at which

they are bought.

120 ots. is received on 100 cts. cost.

1 •• H* "

6 **
\i% X 6= 6, or one cent each.

18. Monr is sold for $6 a bbl., at a loss of 17%

;

fiijid what selling price would give 16%.

Sold at 17% loss, i.e., 100 sold for 88.

Togain 16% 100 should seUi for 116 ; henec

$88 must bring 116.

1 " W-
6 •• Wx6=8iJ.

14. If 8% more be gained by selling a horse fox

$888 than by selling him for $824, find his original

price.

888—824=9 increase.

8% gain from increase of 9.

.M " •• 8.

mdlOO «« ^ 800, whichwas .'.the price.

••

m.—^PBOPORTIONAL PARTS, PARTNERSHIP, CHAIN BULB»
BXOHAKGE, ALLIOATION.

1. Divide ^GOO among A, B and in the ratio of

8. 4. 6.

V.

, V ^
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loe.

«<

6.

A.
^xOOO
250.

8+4 + 5-12, therefore

of $12, A gets 8, B 4,

«• eOO, " ^x600 " tVx600
-150, 200,

2. A bankrupt owes three creditors $620, $470 and

$880 respectively ; his assets amount to $588. Find

each man's share.

C20 + 470+ 880-1470.

A debt of $1470 is discharged with $588.
i< «8 8^a

and 620 •• fx 620=248,

470 •• fx47C=188.
880 «• fx88C=152.

8. Divide $980 among A, B, G, and D, so that A's

share may be to B's as 2:8, B's to O's as 4:5, and O's

toD'sas8:5.

Take A's share as the unit; A's is to B's as 2:8, i.e.

B's=5A's; B'8istoC'sas4:6, t.e. C's=f B's; C'sia

to D's as 8:5, i. e. D's=f C's.

A's is !•

B's " f
O's " ^ B's=f X f=V.
D's" 4 C's=fx V=¥-

,*.ilZ/the Bhares=l+f+y + ^^=7^ times A's share.

7J times A's=980.

A'8=980 - 7^=124, B'8=| x 124=186.

C's=4 X 186=282.50, D's=f x 282.50=887.60.

4. A and B join in business ; A puts in $700 for 12

months, and B $500 for 18 months. Divide a profit of

$18( 5 equitably between them.

700 for 12 monthss=8400 for one month.

600 " 18 * =9000 "
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B 16.

It IS
37'

" ^xl806.

The profits must therefore be divided in the ratio of

84; 90=14: 16. 14+ 16=29.

Of 29, A gets 14.

.*. " 1 « T4

and " 1806 " J| x 1806

or, A's=680, B's=676.

6. Two merchants, A and B, engaged in business,

with capitals in the ratio of 6 to 7 ; at the end of 6

months they withdrew J and ^ of their capitals re-

spectively. Divide fairly between them the year's

profits of $8092.

Take A's capital as the unit, B's=:j^ A's.

Then A has 1 for 6 months +|^ for 7 months=10f for

one month.

B has } for 6 months+ (J- i of J) for 7 months=16J
for one month.

Which numbers give the ratio in which the profits

are to be divided.

103:154=318:466. 818+456=778.
Of 778 A gets 318, B gets 466.
it 1 It 318 l< 4S0

.-. "8092 " fjix8092, " Iff x 8092.

or, A's=1272, B's=1820.

6. In a certain constituency the total number of

votes was 1800 ; in an election of a member for the

Legislature the votes polled by the candidates were in

the ratio of 8 to 6, and the winning candidate had a

majority of 869. How many voters did not go to the

poll ?

The winning man had a

majority of 8 in 18 votes polled.

and

<«

If

1 " V II

869 " V X 869=1699--total polled.
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leBB,

)f 6

re-

ear's

for

)rofit8

092.

)olled.

7.

.'. 1800-169r=«201 not polled.

A and B are partners in trade ; A contributes

40% of the joint capital for 10-^ months, and B receives

^ of the gain. Find A's period of investment.

40%=f ; % for 10^ months=V for 1 month.

Profit of f arises from y for 1 month.
... " i

"
i

and " t "7 " which is the

product of B's stock by time of investment ; but B's

stock is
-I

of whole capital, .'. 7-5-y=llf B's time.

8. If 4 lbs. of tea be worth 40 11 «. of sugar, and 8

lbs. of sugar be worth 1^^ lbs. of coffee, and 8 lbs. ol

coffee be worth 12 lbs. of biscuits, how many lbs. oi

biscuits are worth 168 lbs. of tea ?

1 lb. tea = 10 lb. sugar.

1 lb. sug. = ^\ lb. coffee.

1 lb. coffee= 4 lb. biscuits.

1 lb. tea

and 168 lb.

10x^3- x4.
(( = 10 X T^ X 4 X 168=1260.

9. The exchange between London and Frankfort is

11 florins 62 kreutzers for the £ sterling ; the exchange

between Paris and Frankfort is 20 francs for 9 florins

20 kreutzers. What is the exchange between London

and Paris, taking a florin as equal to 60 kreutzers.

9^ florins=20 francs, .*. 1 florin=^^=y francs.

Also, llfl florins=£l, :.l fioYm=£l-i-lli%=£j^fy.

Hence ^ttt'^V francs.

.-. £1=V X T? =25f francs.
*

10. Calculate the ratio between the values of gold

and silver, it being given that 2 lbs. of standard gold

are coined into 89 guineas, and 1 lb. of standard silver

is coined into 66 shillings, and that
-^f^

of standard gold
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and ^ of standard silver are alloy.

Here 11 lbs. pure gold=12 lbs. standard, and 87 lbs. port

Bilver=40 lbs. standard ; we have, therefore,

1 lb. pure goklssf^ st. gold.

lib. St. " =:«-if^ shillingB.

1 shilling =^^ lb. st. silver.

1 lb. st. silver=JJ lb. pure silver.

.-. 1 lb. puie gi)ld=|J X ^-^^ XA X f^=14J|U lbs.

pure silver.

11. A merchant in Montreal g vves another in Lisbon

1628f milrees, and he resolves to remit through Lon-

don, Amsterdam and Paris ; exchange between Montreal

and London is at 9^% ; between London and Amster-

dam, £1 sterling for £l|f4 Flemish; between Amsterdam

and Paris, £1 Flemish for 18 francs ; and between

Paris and Lisbon, 8 francs per 450 rees. If the ex-

penses of this circuitous course be 2| per cent., what

will it cost the Montreal merchant to settle his Lisbon

<\ocount? (1000 rees=l milree.)

Since stg. exchange is 9^, .*. £9=$40 (1.095). Also,

8 francs^450 rees=^^^=^ milrees, we have, there-

tore,

1 Milree = V francs.

1 Franc = ^ Flem. j8,

I mem.jS,= f^Eng. j5.

1 Eng. j^. = 40 X 1.095 dollars debt.

$1 debt = VVi= $f* actually paid (since ex-

pense = 2.i%, or 97^ debt, is paid with 100).

vl628f Mikees=V x ^^ X ^f X O-'^JLMi x V^ ost. x

^

= 2190.

12. How much sugar worth 5 ots., 7 cts., 12 ots.,

18 cts. per lb. will form a mixture wortli 10 ota.
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By selling at the average price (10) we have

6 ots. gain on 1 lb. (^ 6 .*. 1 ot. gain on ^ lb.

8 ota. gain on 1 lb. ^ 7 .*. 1 ct. gain on ^ lb.

2 ots. loss on 1 lb. (^ 12 .*. 1 ct. loaa on ^ lb.

8 cts. loss on 1 lb. (^ 13 .'. 1 ct. Ions on ^ lb.

And \rlth every cent gain wo must take a cent loUt

hence we have

4@ 6
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On $104 he gets $4 oommiBsion.

And" 8120 " Ji^ x 8120=120.

4. For wliat amount must property worth $7600 he

insured, at 5 per cent., so that in case of loss hoth the

premium and tlio value of the goods may be recovered ?

To reaUze 95 we must insure 100 (*"S!iAS^*")
" 1 ** uy>=4A.
" 7600 " fjx 7600=8000.

5. A man allows his agent 6 f for collecting his

rents ; he spends 14f *!» of the remainder in insuring his

life, and this part is exempt from income tax; his

income tax at 4^ )b is $77.00 ; find his gross income.

6 ^=^, 14^ ?^=|» 4| y«=^. Take gross income as

tlie unit.

Then, 1—^=^ net income,
-f

of which is paid to

insure life ; the remainder is .*. f x ^=4^, of which -^

is paid in income tax, .'. H^A— 177.90.

and 1=$77.90 x ^^ x V=$2296.
6. A company took a risk at li y<>, and immediately

re-insured \ of it at If ^, paying on this $15 more than

was received for the entire risk ; find the amount of tlie

risk.

1^ ^=^gp=g>o , 1} ^=4{q : Take the amount of the

risk as the unit ; then

^ was received ; and since 4 of risk was re.-iu8Ured

•••l><iw=imrwas;'««<^; and

lU fl^o=innnr which is = $15 ;

.-. 1 (=risk)=$15 x »%«<> = $10000.

7. Having sold a consignment of cotton on 8 ^o com-

mission, I am instructed to invest the proceeds in city

property, reserving a commission of 2 y. on the price paid

for the property; my whole commission being $265, find
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(lie amount for which the cotton sold.

Take this amount for the unit, then

y^ = first com. -^ left

On 102 is received 2 com. (2nd transaction).

1 ** Y^ = ^, hence com. on pro}tetiy

_L_V 07 97— 3T ^ Tinr — 5100 '

.'. entire commission = tSit+tMv^ tJj*

But j^ = $266.

And 1 = $58 X 102 = $5406.

8. What sum must be assessed to raise $12250, the

collector's commission being 2 per cent ?

98 is rnised from 100 (the collector getting 2).

• 1 (( 100 00
• * g g ^ y.

And 12250 " fj X 12250=$12500.

9. What income will a man realize from investing

£5,000 in the 8^ per cents at 87^ ?

87^ brings &J income.

/. 1 " 8J-5.87i=Jt.
And 5000 «* ^x6000=je200.

10. When the 8^ per cents are at 98, what must be

the price of another stock yielding 4]|- per cent., so thai

the latter may be as profitable as the former ?

8^ is received from 98.

.'. 1 " " Jf.

AHd4J " " Sfx4i=126.

11* Which is the more profitable investment, Domi-

nion Bank stock at 112^ and paying 8f «/> half yearly

dividends, or Bank of Commerce stock at 119^ and

paying half-yearly dividends of 4^ per cent. ?

In the 1st 112^ brings 8f dividend,

.-. 1 " 8Hll2i=^,
•• 2nd 119* " 4i dividend,
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1 " 4fHll9J=^.
Now make the numerators equal,

^=TTfT. ^^ Iff9=T4fT :

the latter is .*. the better iuvestment.

12. A sum of money is invested in 6 ^ stock at 89f

,

and a half year's dividend received on it ; the stock be-

ing then sold at 94t, and the whole increase of capital

being $148^, find the original sum invested.

Half year's dividend on 89f=:8.

94i—891=61 .-. whole increase on 89f=8i.
8^ increase from 89f

,

.-. 1
"

89f-5-8i=V-
And 148} «* V X 148J=1608f

.

18. A person invests a certain sum (U. S. currency)

in U. S. 6's-10-40 (i.0., certain bonds paying 5 per cent.),

and 704^2 per cent, more than that sum in U. S. 6's

6-20, the former being at a discount of 6 per cent., and

the latter at a premium of 8 per cent., and the interest

on both payable in gold. His income from the two in-

vestments is $1400 in gold. Find the amount, cur-

rency, invested in each kind of bonds.

70|^ f =r^ .'. for every unit of the first investment

there is 1$7~W ^^ ^^ second. Since the firgt is at

diseount of 6, 96 brings 6 income.

1

108

1

And VV

5
TS'

6.

ToT*

TV?

So in 2nd investment.

xW-W-
•*• 1/7' 1^=^ ^ ^> ^^ ^^ xB>^o in which the whola ((ain

18 to be assigned to the two investments
; $1400 ^us

divided gives $600 for first, $900 for second.

Then, -f^ unit of income arises from 1 unit of invc"^

meoit*

liii
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M

M
19 "

19x500=9500; and in the

.% 1

and 600

seoond case,

>fg unit of income arises from 1 unit of invest-

ment.

.-. 1 •• 18 "

and 900 •• 18x900=16200.

14. A person investing in 6% bank stock received

^Tff P^^' ^^"^' ^^ ^^ investment ; find the price of the

stock.

6^ received on 100.

.-. 1

and 6

((

100^6t»^=»^.
^_ X 6=91f

16. A man deriving all his income from an invest-

ment in railway stock paying 6%, spends during the

first year f of his income in personal expenses, and be-

sides pays an income tax on his gross income of 2^ cts.

m the dollar ; the second year the railway dividends are

7|^ per cent., liis personal expenses are increased 12J
per cent., and the income tax is reduced to two cents in

the dollar ; his savings for the second year being $200

greater than for the first, find liis first year's income.

Take original income as unit of reference. 2J%=^\y.
The first year he spends f+:jV=A^o» ^^^ •*• saves ^^.
The 2nd year his gross income is 25yo (=:^) ,more iJian

1st year=f

.

His personal expenses=|+ 12^»/o of {^f.
His income tax=2yo of 4 =^ of f

.
•
. his total outlay=f -f^

" saving=|~|^

/.difference between the two savings«JJ—-^-^J^

$200, and 1 =$1200=: original income.
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16. How much 'currency is required to purchase U.
S. S"/" bonds, interest payable in gold, to yield an income
of $796 in currency, gold being at a premium of 6%,
and the broker's commission being ^% on the par value

of the bonds ?

100 gold=106 currency. -

• 1 " — lOfi 5 3

and 5 " =|^ x 5=^ income f in currency,

fj income from 100 bonds.

.-. 1 " 100 -h 14=100 X If.
and 795 " 100 -^ x 796=16000 in bonds, on
which J°/o has to be paid.

100 gives J.

1 " J ^100.

16000 «
tJit X 15000=87^

.'. whole amount required=l6087.60

.—MISCELLANEOUS PROBLEMS.

1. A can do a piece of work in 3 days, B in 4 days,

and in 8 days ; in what time wiU all working together

doit?

A does I of the work in 1 day, B |, and G i,

,\All do ^+i+i in 1 day.

day,

1 in ^x24«lj^.

2. A man engages to do a piece of work in 20 days

for $80 ; after doing | of it in 16^ days, he finds he

cannot complete it in the time, and he gets the assist-

ance of another workman, and they together finish it

in the allotted time. How long would the second man
take to do the whole work, and how ought the $30 to

be divided between them ?
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A does f of the work in 16J days,

.1 «< 16^

and 1 II L»ix8=23.

f was done in 15^^ days, i has to be done in the r^

maining 4f days.

In 1 day A does ^.
4«*7

(I ?!rX4|=i|; hence
ITS"

i-Tff=A=^i^' what B does in ^ days.

• I in is
. . ipj in 43- 8.

and 1 in V X 28=3o|.

Since B does^ of the work he is entitled to ^ of $80

and A's share is .-. 80-8.91,^=26.08^.

8. To do a certain piece of work B would take twice

as long as A and C together, and G twice as long as A
and B together ; and A, B, and G together actually do ii

in 5 days; $60 is paid for the work ; divide tliis faiiiy

among them.

A, B, and G do ^ in one day, and since A and G to*

getlier take half the time required by B, they do twice

as much in a given time, .*. A's work-hO'8=2 B's;

.*, B's day's work-h2 B's day's work=3 B's day'g

work=^.

.*. B does the work in 15 days. Again,

A and B do the work in one-third G's time, i.e., tihey

do three times as much as G in given time.

• ""• day's work+ 3 G's day's work— 4 G's day*a

workt«|.

.-. o uoes the work in 20 days ; and

i - Wy+ Tff) = Tir = As day's work,

.•. A does it in 12 days. Finally,

A does -]^> B -j]^, G ^ in 1 day.
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••. " A' " A» "
inr i» 5 days.

And As 8hare=T^X 60=26.

B's share=-j«T^x 60=20.

0'sshare=^X 60=16.

4. If 8 men and 4 women oould do a piece of work
in 1]4 days, and 6 men and 3 women oould do the

same work in 1^ days, and 1 man and 1 woman
actually do the work, divide $20, the price paid for it,

equitably between them.

In 1|J days 8 m. and 4 w. do the work.

.% " 1 " " «« ^ "

And "1 "1 m. and | w. do fj «* AIbO)

In f days 6 men and 8 w. do the work.

.% " 1 " 6 " 8 w. do I "

And " 1 " 1 «* ^ w. do ^ "

.'. i woman's day's work-f ^0.3=^-3^^=^1^. Hence

^y^ of the work=J4 woman's day's work.

liir
<i (i «i

1 " =1^X180=12. Hence

1 man's and 4 woman's day's work=^ of tiie work,

U.1 " +$ofTV=4J-
.% 1 **

=i^-|=^;
.'. 10 days for one man.

One man does the work in 10 days,

One woman " 12 **

»•. I2 to 10=6 to 6 is ratio of the man's share of money
to the woman's share

:

Oi 11 the man gets 6, the woman 6.

A •• 1 « ^ - ^.
And «* 20 " l^=i0|f " W=9-A--
6. Some smugglers found a cave which would ex-

actly hold the cargo of their boat, viz., 18 bales of silk,

and 83 casks of rum ; while unloading, a revenue cutter

came in sight, and they were obUged to sail away, haT-

m
f.
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.*.

••.
M

AIiOi

only 5 bnloH M\i\ dwItM, which Ullinl J <>l Mit

ow luiuiy biihm uo|)iu'iitoly, luiil him mmijf

would Till t.ho oiivo y

18 bnloH -f- ilH oHMltM (Ul tho my9»

1 " 4-?l " A ••

•• + •• i

1 " ^l •• A
hence Jf I U <"^m'^ oooupioH iV"*"i*«

.*. 72 oaHkn aro roqtiiiMnl.

Then 1 bale -f | oiiHk occupy ^^ of cavo,

t.«., 1 balo+ f X ^y (= 4\y) ol cavo oqiial ,*„ of oilVt*

Or 1 balo occn|)ios {•fs—Jtf)^Vf '^^ ^i^^Ot

.*. 24 baluH arc i'C(iuii'od.

4* If 14 oxen oat 2 noroH of graHH in t\ woolcs, and

16 oxon oat acioH in wooUh, how many oxen will oat

24 aoros iu wcoUb, tho graHH being at HrHt equal on

every aero, and growing iiii'formly V

Growth muHt be taken into account ; and in Int oase

the growth on 2 ao. for 8 weeks =^ growth on no.

for one week ; in 2nd case the growth on oo. lor

weeks = growth on 64 ao. for 1 week ; and in 8rd

oaso, tho growth on 24 oo. in weokn ^ growth on 144

ac. for 1 week.

14 oxen in 8 wookK oat 2 ao. + O no. growth for 1 wki

.-. 1 " 8 " |ac. + f
"

And 1 " 1 . " A "-0- -^ !• "
)

Again,

16 oxen in 9 wks. eat 6 ao. + 54 ac. growth 1 weak.

.•. 1 " "
ft

ac. -H V " "

And 1 "1 •• A'^c. + ft.
" ••

.*. ^ac. + |ac. growth=,ifac. -f gac. growth ; and bend
lac. growtli 1 wcok--ftl^ao.
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Tlut (|M(«(4UoM HOW in, tl' I i iixnii oM.{i U 11.0. 4* n X J^ lid.

(<>»*J1,H^) ill ilinu> woit|(M, liiiw iuiMi,v oxoii will oiid )I4 lui.

Six „'V
MO. ( -V!I7,'V "'".) '«» <» ^vooKm ?

*JI|^{, in M wooKm b.v 1 i nxoii,

And '27A " 11
lixll '27,»»,

iii^n

x^'tn OOoMm.

7« Ai wliai. iintn boiwiMUi fi tiiid will ihu luMir iiinl

miiiuio liiiiulM of a olooli bo liOKoUior f

Tlio /*(*>/»' liiMiit ({(um t'oiiiid o/^fvi ill 12 Iiouim, ruid ilto

mliiuio hand tnolnn t.imoM; iliat) jm, tJio liiiiiiilio IiimkI

giiiuH II i'ouikIm in 12 iioui'M : UiiM all'onlM an iuwy moU

uiion lor nil huoIi qiumiioiiM.

At ti o'(^looli ilio hour liand In ft hoiii' ^pauoM i\ of

A t'otnul ill lulviMioo; wo liavo ilinn :

11 i-oiiimIm f/iiiitoil in 12 lioiirH,

... 1 •• « |( o

And
i^u

" " U X A ,\ hour 27 1«, niiii.

B. Ai vvhiU; iinio boliwoon 10 and 11 o'oloolt will ihu

bandn bo diiHM^ilv op)M»Mi(,o?

Ail 10 ilio niin. hand iH 2 hour Mpaoon
( J[

nf a round

iu advanoo), it han .'. 4 hour HpaooH ^
J oi' round to ^ain.

It gaiuH II roundM In 12 Iiouih,

.-. 1 " H *•

And ^ " \i X h ,\ 21 ,\ rnln. ]mHUm,

0. Th(^ hour, iiiinitio, and Mo(Muid liandH of a v.]iU'.U

hirn on iho Manui oondro, and aro iofroihortii 12o'olo()l(;

find wlion iho Houond hand will bu llrut midway bulwuun

tho oil lor iwo,

Tho hour hand ^ooh round onou in 12 ItourH, ihu min.

iioud 12 timuu, uud Uiu Buooud liaiid 720 timoMi

i
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=^^TTTT seconds.

Take as the unit the space moved by h<mr hand.

Hour hand 1 space.

Minute " 12 " .'. min. hand is 11 spaces in ad-

vance 01 hour hand.

Second hand 720 spaces, .•. aeo. hand is 708 spaces

in advance of min. hand.

And since sec. hand bisects space between the other two,

.•. 708+ y=718i=Aa//a rounds .. 1^27=w/iole rounds

1427 spaces represent 12 hours.

And 1 " " xify '

10. With the force of the current only, a boat Ulls

down stream a certain distance in 40 minutes, and is

pulled back the same distance by a crew whose rate oi

rowing in still water is to that of the stream, as 11 to 7

;

how long does it take them ?

Take distance for unit ; then

J^=rate of stream per minute, and

y of -^^^ " crew " still water.

Id. the upward pull the stream retards the crew to the

extent of its own rate.

••• 7tf?y"~A=7V P®^ minute=rate against stream.

i;)^ in 1 minute.

/. 1 in 70 " time required.

11. A crew can row down stream a certain distance

in 60 minutes, and up the same distance in 64 minutes

:

find the rate of the stream in terms of the distance.

Take the distance for unit ; then

^ per minute=rate down, and
1 « —. (i iirt •

•Vf
— up

I

•*• A~ 6T=Tratr =twice rate of stream^ since it aids

down rate and retards up rate. .*. rate of stream per

minute =fbtj"^2=t^'j^ of the distance.

12. A crew can row down stream a certain distance
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Lb

In

and <i

in 6(y, and up stream the same distance in 70' ; the

rate oi the stream being ^ mile an hour, find the dis-

tance.

With the stream the crew makes i mile an hour more

than their rate in still water.

Against the stream the crew makes ^ mile an hour

lend than their rate in still water.

.'. tlie difierence between down rate and vp rftte is

twice rate of the stream=l mile. Then
In 1 hour at the down rate they make the whole distance.

In 1 hour at the up rate they make the distance—

1

mile, which they do in 10', i. a,

10' they do 1 mile against stream.
l' U 1 ««* TV

7(y " T^yX 70=7 miles.

18. A merchant bought a quantity of Canadian

tweed, and marked it at an advance of 25% on cost,

and in selling it used a yard measure which was f of an

inch too short, his entire gain being $124.80 ; find the

cost price of the cloth, and th j amount gained by using

the false measure.

25 per ceut.=^ per unit ; he gains J inch on 85^.

—f H- 85J--=Jy, on which he has also a gain of 25%.

.*. ^V+ T o^ TT^Twr fraudulent gain. •

J fair gain -fj^ fraudulent gain=J^ total gain.

:124.80.

O.GO.

1-^ O.tUxr =451.20.

* •

1 3-

. 1 —

14. A person has an estate which yields him ft net

income of J61620, after paying expenses to the extent

of 10 per cent. He sells it, and invests the proceeds in

tlie 4^ per cents at 96, the income now being subject to

t ji.i;cs of 6 per cent., and his net income is £16 17«.

f\

^^
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6d. less than before. Find for how many years imr-

chase on the gross income he sold the estate.

IG20— 16^=lC08,i=l)resent income, after 5% reduction.

^0^ of gross income=1603^

1 " =16081 X VV>==1687J=mcome

before reduction.

Also, 4J is received for 96,

/. 1
" 96^41= V,

And 1687J
(I «,-* X lG87i=36000=amouBtn

received for estate.

Now find gross income from the estate.

-^ of it goes in expenses, leaving 1620.

.-. T^-1620,
1 =1620 X y>=1800 per annum.

.'. 86000-^1800=20 years.

16. French standard silver has 90 % of pure silver,

and English standard silver 92^ % pure silver; 2(»0

francs are coined from one kilogramme, which is equal

to 15482 grains. Calculate the par of exchange betwecD

London and Paris, English standai'd silver being 5 shil-

lings per ounce.

;^1=20 shillings.

la. =J oz. stand, silver.

1 oz. stand. silver=|^ pure (English).

^ 1 oz. pure=y stand. (French).

1 oz. stand. (French)=480 grains.

1 grain=T3^^^^ kilogrammes.

1 kilogramme=200 francs.

480
^TSTS^^

200=26-674"

francs.

16, A man began business with a certain capital

;

he gained 20 f the first year, which he added to his

capital, and 87^ % the second year, which he added to
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his capital ; the third year he lost 40 '/> ; had ho received

$G00 more for the goods sold the last year, he would

have cleared in the three years 2 °/o of his original capi-

tal : find the amount with which he commenced busi-

ness.

20 •/o=J per unit,

87^ yo=| it

<i40 yc=:|

Take original capital as iiuit ; then

l-i-^=rf=z capital at end of Ist year; and

f+l ol 5=|-f A=ff§, capital at end of 2nd year; of

this f is lost the 8rd year, .-. |^-| of ^=^^77-
•'• T^TJ ^^ capital was lost ; but $600 would have covered

this loss and 2% (=^V) besides, i. e.,

t4t-»-A=i-^=$600.
1-= 200.

and 1 = 200 X 100=r$20,000.

17. English standard gold is \^ fine, and 44^ guineas

weigh 1 lb. Troy ; the weight of a shilling is 87y\- grains

Troy, and pure silver is 14J||^ times heavier than an

equal value of pure gold. If silver were to fall one per

cent, in value, find what change would have to be made

in the alloy in a shilling in order that 20 shillihgs

miglit still equal £1, the alloy being supposed to be of

the same specific gravity as silver, and the weight of the

shilling to remain unchanged.

44i guineas=£46|^.

s=l lb. Troy=6760 grs. alloyed gold^

sj^ of 6760=^5280 grs. pure gold.

6280

=46|1 P^^' ^°^^-

5280

£46fS

.\£l

and £^=ls.= -r~ X 14i||g X^ grs. pure silver.

m12 i 1
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=80^.
But 1.9.=87|V J^noyod silver,

.'. 1». has fi/, alloy and S{)^\ pnro silvor, /.a, in 40

parts thoro aio 87 wilver and 8 alloy. But ailvei* falls 1

por cent, in value,

.-. 9i) pait8=100.
1 «l 100

and 87 " =^^'^ x 87=878 J, which would have to be

81 Jstituted for the previous 87 parts.

.'. there would bo 40-8755=2«g- parts of alloy in 40.

18. If the increase in the number of male and fe-

male criminals be 1.8 per cent., while the decrease in

the numbor of males alone is 4.0 per cent., and the in-

crease in the numbor of females is i. .8 ; compare tlie

antecedent numbers of male and female prisoner^!,

1-8 % = diT per unit,

A.(\ "/ ^.J4 O /o ^„Q «

II

0,. 40

9 .ft °/ 4t)

The net increase is -ylrv i^n-les+ yj^ femalefl.

The decrease of males is -j^W.

TJie increase of females is -sYtt* which must cover the

decrease of males (=/(yV), and make up the net iiicrease.

g^^j females = ^^-^ females+3^ males + /jyV males.

* := ^'^'^j males ; .'.the numbers are as 6 to 4.

19. If I am allowed IJ p«^r cent reduction on an

amount charged to me for goods, and give my accept-

ance at 5 months for tlie net sum ; and if by selling the

goods forthwith for a bill of ^^162 12^. 2c?., payable in 7

months, my present gain is 11 J per cent. ; find the

amount originally charged to me, money being worth

5 % per annum.

li%=B7r per unit, 11^%= }per unit.
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l()2j J
iH wortli 100, 1 in w()rtii^7^;;; , =*^}?.

,V (»(T loavofl l{ to 1)0 [mid in 5 moiitliB ; find proscuk

frortii of t'lii u

bit. (Ml 100 for C raofl. at 5%=2^, thou

102,'.j iB worth 100, 1 in woitli
'||J\ =JJ.

/. P.W.ofn = Sl{xl8.'

Now liiKl prosoiit worth of i?lOti 12.v. 'I<L=£im{^'o^

lor 7 moiitliH at fi %.

lilt, on 100 lor thu timo and rato=2} J, then

100

102H
.\p. w. of io2iV(T=

'
;;;,•'- x ai^ • ^"* **"^ ^"

'
^^^'^

than tliu formor V. \V., i.e.,

JJX •

S
of ori-inal c\uiv^i)=:.£^% X

» JJ^ X '^J?, and

20. A man hoiii^^lit a farm for $4500, and a^jrcod to

pay priiioipal and inturost hi 4 equal auiinal payments

;

Iiow mncli wart thu aimual payment, money biiing woitli

6 per eoiit. ?

Tlio amount of $4500 for 4 yrs. at C%=5C8M4082
(comp. int.)

Then a {l + l-OG4-(l-00)« + (l-OG)a} =5681-14082

(whore a= annual payment), or a x 4'874010.

.-. a=121)8-CG-f.

21. Purchased goods of Adam Miller & Co., Toron-

to, as follows

:

1870, Fob. 2. Fancy goods on 8 months' credit, $4G0.

6. Stationery " 4 " " G80.

•• Mar. 28. Books "5 «• " 5G0.

«• Apr. 12. Books ' 6 «• «• 840.

Find the equated time for the payment of all these

bills.

h
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<<

i<

«i

The 1st is due May 2na.

2ud ** June 5, or 84 days from May 2nd.

8rd ** Aug. 28, or 118 days from May 2nd.

4th " Sept. 12, or 183 days from May 2nd.

|C80 for 34 aays= $l for 23120 days.

$560 " 118 " =$1 " 66080 "

$840 " 188 " =$1 ** 111120 "

.-.the enth'O credit= credit on $1 for 200920 days,

=eiedit on $2540 (=8um of bills) for ^Vr of 200920

^a.yB=7d^\ days.

22. Bought goods of Thwaite, Eby & Co., Toronto,

0.8 follows

:

1876, April 10. Teas on 2 months' credit, $800.

May 20. " 200.

June 15. " 800.

On this account payments were made as follows

:

1876, April 20. Cash, $410.

" June 10. Cash, 120.

" July 20. Cash, SCO.

Find when the balance of the ac. is due.

Take the last date as the date of reckoning. Then
ihe Dr. side gives

300 for 40 days=:$l for 12000 days,

200 for 61 " =$1 for 12200 "

800 for 36 " =^^1 for 28000 «•

1300 62200

Cr. side gives

$410 for 86 days==85260 lor $1.

$120 for 40 " = 4800 "

$360 for " =.. •*

$890 40060
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52200
40060

8&

410 12140

Heuc(3 I owe $410, and the iutcro^^fc on $1 for 12140

days, which interest = that on $410 lor ,J^ of 12140

(lays = 30 days very nearly ; .*. the balance is due 80

days before July 20, i. e, on June 20.

Tlie method of the two preceding questions is not

matliematically correct, as it assumes that interest is

equivalent to discount; it is, however, the method

usually employed in actual business transactions.

28. The true discount on a sum of money for one

year at 6 per cent, is $1 greater than the sum of the

true discounts of one half of it at 4 per cent, and the

otlicr half at 6 per cent. Find the amount.

Take the amoimt as unit.

105 gives 5 discount, 104 gives d

1 " T*3 = A 106 *' 6

"We have .*.

Discount on 1=^^ (5%).

1 gives ,V»

1 " A.

<i

<(

on 17- .1 y 1 — 1

on ijr— Tf
Ayj

TTTff

(4%).

(6%).

And the snin of the last two is less than the first by

$1, i.e,,

sV--(A+T^)=$i.

,', 1= $11,675.20, the required amount.

24. I sold an amount of railway stock at 104, and

invested tlie proceeds in the 8 per cents at 91 ; 1 after-

wards sold out the three per cents at 95, and, repm--

chasing the railway stock at 105, found myself a gainer

of £60 stock by the whole transaction. Find the

ii
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amount of railway stock owned at first.

Take tliis stock as unit. Kailway stock sold at 104,

100 brings 104, 1 brings f^^=fJ.

In the 3 % 91 bought 100.

.-. 1 " VpO, and i4 hnnolif. ae

this was sold at 95.

100 sold for 95,

n bought jf X VV

;

And II X 1^0

It

i< 19v96vl00 this was reinvested

in railway bonds at 105 for 100, or |^ for 1.

TO 36 100
: amount of repurchase^

stock, and /. ||^--l=ify=gain=:£60 stock.

/. yi^ =£10 stock.

And £1470 stock.
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PUKDAMBNTAL RULES, VULGAR AND DECIMAL FRACTION t«. &t:.
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SIMPLE BULBS.

I.

1. Explton why in the addition ofnumbers the oper-

ation is begun at the unit's place. Is this necessary ?

2. What is the difiFerence between the aggregate of

.1050, 825, 1769, 150801, and a million ? Show that

the same difference is obtained by taking one of the

numbers from a million, anotlier from the remainder,

and so on To l- the rest of the numbers.

8. Hew 1 ay the accuracy of the process of subtrac-

tion be verili. ( ? Give an example.

Substract 819 from 918, explaining the process.

4. A merchant exchanges a stock of goods worth

$6725, and a house worth $3120, with a farmer for a

farm valued at $5900,—the farmer paying the balance

in money. "What sum must the merchant receive ?

6. Upon what principle is the ordinary method of

multiplication based? Is there any advantage iu be-

ginning with the right-hand figure (1) of the multipli-

cand, (2) of the multiplier ?

6. Exemplify the truth that two or more factors

will give the s&me product in whatever order they are

multiplied

7. A speculator bought 150 head of cattle, and 47

nules. He made a profit of $13 a head on the foimer,
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and $17 each on the latter; what was gained by the

speculation ?

8. What is the object of division ? In what cases

may it be considered as a shortened form of subtraction?

<> If the quotient be 5000 when the divisor is 2001

and the remainder 100, what is the dividend 7

10. Divide 10140 by 7 and the quotient by 6 ; thence

deduce the true remainder, and show that it is the same

as after the division of 10149 by 85.

n.

1. What number is that to which if 88 and 5 times

88 be added, and the sum so found be increased by 7

times itself, the total sum is 2400 ?

2. A lends B $9780 ; B repays A by giving him
bank stock to the amount of $1946, a farm worth 4

times as much as tlie bank stock minus $999j and the

balance in cash ; how much cash did B pay A ?

8. How much time, in the course of 83 years, will a

person who rises at 5 o'clock a. m., gain over another

who rises at 8 o'clock, supposing both to go to bed at

10 p. m., and Mie year to be 366^ days ?

4. If the quotient of a divison question be y*^ of the

divisor, and the divisor be 83 times greater than the

remainder, find the dividend when the remainder is 212.

5. In 1876 a call of £22 per share was made on the

?onvertible five per cent, stock issued at £90, and the

sum reahzed was £94764 ; find the number of shares

issued.

6. Find the circumference of a wheel which revolves

1460 times in a mile.

7. When A dies at the age of 67, B is 81 years old :
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B dies at the age of 59, when G is 25 ; at C's death,

'w]ic'n he is 70, D is 43 and dies 26 years «.^ter C ; liud

the interval between A's birth and D's death.

8. A dealer in horses gave $9900 for a certain

number, and sold a part of them for $8825 at $85 each,

and by so doing lost $5 a head ; for how much per head

must he sell the remainder so as to gain $1140 on the

whole ?

9. A receives on 225 shares of mining stock an

annual dividend of $96 a share; and B receives the

same total annual dividend on 270 shares of oil stock

;

find the annual dividend on one share of B's stock.

10. A drover bought a number of cattle for $17100

and sold a certain number of them for $12474, at $126
a head, gaining on those he sold $2574 ; how many did

he buy at first, and how much did he gain on each sold?

in.

1. How may the accuracy of the procesB of subtrac-

tion be verified ? Give an example.

Show that the difference of 254 and 125 is the

same as the difference when these numbers are each

increased by 123.

2. In the multiplication of numbers, how do you

prove the correctness of the operation by casting out

the nines ? Explain and give reasons for the rule, and

show the errors to which it is Hable.

8. The product of two numbers is 760,069,888, one

of them being 26078 ; show that their sum divided by

1584 is 86.

4. If division by a composite n ,mber be performed

by successively dividing by its prime or composite fac-

fcors, show bow the complete remainder may be found.

mi
I -I

r;«l

>ti:i

i

!
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Ex., 1437281 divided by 106.

6. Find that number which, when divided by 00009

gives 746115 for a quotient, with 83337 for a remain-

der?

6. If 7 yards of cloth cost $84, how many pounds

of butter at 40 cents a pound mu&t I pay for 4 yards of

the same cloth 9

7. A ship sailed 56 hours at the rate of 11 miles per

hour, when she encountered a storm of 16 hours' dura-

tion, which di'ove her back at the rate of 14 miles jier

hoiu'. How far from port was she at the expiration of

the 72 hours ?

8. A is worth 1265 dollars, B is worth 4 times as

much as A, and 183 dollars, and C is woitJi tliree liujes

as much as A and B lacking 2343 dolJaLs. How luudi

are B and G worth respectively ? and how much are

they all worth ?

9. Explain how any numiber may be multiitlied by

11 by addition, and divided by 9 by subtraction.

Ex., 45789x11 and 46789 -r 9.

10. What number divided by 528 will give . for

quotient and leave 44 as a remainder ?

OOHPOUNO BULBS.

IV.

1. The weekly amount of wages at a factory where

an equal number of men, women, and boys was employ.

ed was £82 16*. ; the men received 4.s. 6d. per day, the

women 2^., and the boys Is. 2</. : how many weje theie

of each?

2. The fore-wheel of a carriage is 8 ft. in eiicumfer«

euce, and in a <ii tauce of 13 miles makes 2340 r(woln-
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tions iiiore than the hind wheel ; find the oircnmference

of the hind-wlieel.

8. The length of a wall, according to the Frencli

metric system, is 9 metres 4 decimetres 8 centimetres;

find itfl length in English yards, the length of the metre

heiiig 39.871 inches.

4. A rod of brickwork, viz., a square pole or 272.^

square feet, has a standard thickness of a brick and a

half : if a piece of work bo 48 feet long, 22 feet high

and 3i bricks thick, to how many rods of standard

thickness is it equivalent?

6 Divide $2640.75 among 4 men, 6 women, and 8

children, giving to each child double a woman's share,

and each woman triple a man's share.

6. Express 8547962 sq. feet in acres, roods, and

poles.

7. Multiply the difference between 26 lbs. 2 oz. 8

dwts. 18 gis., and 27 lbs. 6 oz. by 191J.

8. If 44J guineas weigh a lb. Troy when 82 half-

pennies weigh a lb. Avoirdupois, what is the diflference

in grains ])etween the weights of a guinea and a half-

penny, a lb. Avoirdupois containing 7000 grains ?

9. A person pays $63 50 income tax, whieh is at the

rate of 2-^ cents on the dollar ; find his gross income.

10. Divide 448 ae. 8 rds. 24 p. of land among A, B,

C, and D, so that A shall have i of tlie whole+ 4 ac. 8

rds. 6 p. ; B I of the whole; ^ of what remains ; and
D. the rest.

) I

S'J

V.

1. In a multiplying train of wheels a driver of thr«e

inohos radius acts on a i-inch pinion keyed to a 8-inch
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wheel ; the second wheel will therefore moT© times M
fast as the first. Supposing there to be 6 such wliools

and pinions following a driver which makes 40 revolu-

tions a minnte, find how many revolutions the last will

make in au hour.

2. On a certain parallel the earth measures 12,815

miles round. Find the length of a minute of longitude

on that parallel.

8. A grain merchant bought 40640 lbs. of wheat at

$1.20 a buslnl, and shipped it to Toronto at an ex-

pense of three cents a bushel. Before he sold it there

was a loss in handling, etc., of -^ of the original

weight ; his profit on the traiisaction was $69.85. At

what price did he sell the wheat ?

4. Find the difference in the price of a field of 28

acres at £58 lis. 4 Jc?. per acre, and at 6». 8J(£. per pole.

5. Show tliat the process by which Long Division ia

performed is the converse of that by which Long Multi-

plication is performed.

6. The returns of a gold mine are 241 tons of ore,

yielding 2 oz. 1 dwt. 16 grs. of fine gold per ton, and

198 tons yielding 1 oz. 12 dwts. 9 grs. per ton. Find

the value in dollars and cents of the whole yield; at

£8 lis, lO^d. per oz., reckoning the £1 at $4.80.

7. Explain the rsason for what is called ** carrying

one *' in subtraction. Show by an example that there

is no difference in principle between ** Simple " and

"Compound" Subtraction.

8. A sidereal day is 28 h. 66 m. 4 sec. mean solar

time. How many sidereal days are there in the sidereal

year of 865J solar days ?

9. The profits of a tradesman are $185.16 per week.

Of this sum he pays 6 persons at the rate of $5.04 each,



^

COMPOUND BULES* 41

8 others at the rato of $4.20 each ; his expenses for

rent, etc., are $1735.64 per year. Find his net annua]

income.

10, How many fifuincas, sovereigns, half crowns,

shillings and sixpences (and of each an equal number),

are there in £609 16f.

VI.

1. A rod 640 inches long, has a piece of 8 inches

cut off from it, then another piece of the same length

out cif the remainder, then another piece of same length,

tilon another, and so on : how often may this be done,

and what is the length of the piece remaining at last ?

2. The sum of $142,302 was paid for a quantity of

land at $90 an acre : find tlie number of acres.

8.- If it be supposed that as many persons die in 88

years as are equal to the entire population, it is required

to find how many persons, on an average, die annually

out of every million.

4. Ten bricldayers and 6 carpenters were employed

in building a house, each of the former receiving $12*96

a week, and each of the latter $18*92 a week ; what was

the amount of wages in 16 weeks ?

5. A silversmith purchases a large dish weighing 8

oz., and forms it into 2 dozen dessert spoons, and one

dozen table spoons ; if the latter together weigh 28 oz.,

find the weight of each dessert spoon, and its value at f
of a cent per grain.

6. An estate worth £2178 148. lOd, is divided among

three children ; the first has £927 14^. 9^., the second

has half as much, and the third has the remainder.

How much did the third receive ?

Kl

'I

,. -i

[ I

11
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7. How many times may £24 11^. 6^(3., be sub-

tracted from £8067, and what will the rcmaiiulcr bo ?

8. Compound a mixture, 8 ports of which si mil each

contain 4 oz. 8 drs. 8 grs. of one ingredient, i
i
arts

shall each contain 5 drs. 2 so. 7 grs. of another

ingredient, and 5 parts shall each contain 7 drs. 2 sc. of

a third ingredient, and determine the weight of each

one-twelfth part of the mixture.

9. A person bought 874 eggs at 2 for a penny, and
a second quantity at 8 for twopence ; he paid altogc ihcr

£1 9«. lid ; how many eggs did he buy at 8 for two-

pence ?

10. A person employs 60 men and 86 boys, who
work reepectively 12 hours and 8 hours a day during 6

days of the week, and half time the other day ; each

man receives 24 cts. and each boy 4 ots. an hour. Whal
is the amount of wages for the year 9

lOUSUBEB AND MUIAIFLI8.

vn.

1. What is meant by saying that one number is a
common measure of two or more numbers ? Also, tha

greatest common measure f

2. A gentleman has a piece of ground, the sides of

which measure 226 ft., 297 ft., and 869 ft. He wishes

to enclose it with a fence having panels of imifoim

length. What is the longest panel that can be used for

that purpose ?

8. When is a number a common multiple of two or

more numbers, and when the least common multiple 9

How many acres of land would admit of being divided

into a number of farms contaimng 160, 200, or 260

acres each ?
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4. Show by examples whether the greatest common
meawure of two numbers can ever exceed the difference

of 11 10 numbers ; and whether their least common mul-

tiX)lu can ever exceed their product.

0, A shepherd on telJing his sheep found that when

ho told them out by twos, threes, fours, and fives, he

had none left, and he knew his flock was above 800 but

loss than 400. What number had he ?

6. Explain what is meant by one number being

prime to another. When two numbers are prime to

each other, are they neoeessarily prime

Give examples.

7. Besolve 182288, 107828, 188216, and 97844, into

their prime factors. And find their greatest common
measure and least common multiple.

8. The product of four consecutive numbers is 1680

;

find them.

0. A, B, G,' and D start together, and travel the

game way around an island which is 600 miles in cir-

cuit. A goes 20 miles per day, B 80, C 25, and D 40.

How long must their journeying continue, in order that

they may all come together again ?

10. A certain school consists of 182 junior, and 99

senior students. How might each of the two classes

bo divided so that the whole school should be distributed

into equal sections ?

vin.

1. When a series of numbers have been resolved

into their prime factors, which of these factors must be

taken to foim by their product (1) the greatest conuuon

measure, (2) the least common multiple of the num-
bers ? Form the greatest common measure and the

i
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least common multiple of 406, 570, 910.

2. Find the least number of ounces of standard gold

which can be coined into an exact iiuinber of half-

sovereigns, if gold be worth 8/. 17s. lO^d. per ounce.

8. What is the greatest number of ounces Avoir-

dupois that will exactly measure 16 cwts. 1 qv. 27 lbs.

10 oz., andPl cwts. 2 qrs. 21 lbs. 14 oz. (28 lb8.= l qr.)

4. Prove thatevery common measure of diyidend

and divisor is a measure of the remainder.

6. If the step of a man be 86 inches, of a woman 24,

and of a boy 18, how many times will all three step to-

gether in walking 6 miles, supposing all three start

together?

6. Four bells toll at intervals of 8, 7, 12, 14 seconds,

respectively, and begin to toll ai the same instant, when

will they next toll together ?

7. Four points, moving each at a uniform speed,

take 198, 496, 891, 1156 seconds respectively to de-

scribe the length of a given straight line. Supposing

them to be together at any instant at the same end of

the line, and to move in it from end to end continually,

what interval of time will elapse before they are together

at the same point again ?

8. A teacher having a school of 144 boys and 128

girls divided into the largest possible equal classes, so

that each class of girls should number the same as each

class of boys. What was the number of classes ?

9. There is a street 864 rods long, and the land on

one side of this street is owned by three persons. A, B,

and C. A has 102 rods fronting the street, B 114 rods,

and 188 rods. They agree to divide their land into

village lots in such a manner that the lots shall be of
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the greatest width that will allow each person to form

au exaot uumber of lots out of his laud. What is this

width ?

10. If three bodies move nniformly in similar orbits

round the same centre in 87, 224, 805 days respectively

:

supposing all three in conjunction at a given time, find

after ^ow many days they will be in conjunction again.

IX.

1. Define Factor, Common Factor, and Highest

Oommon Factor. Btato and illustrate the pruiciple on

which the process for finding the H. C. F. depends.

2. Find the Highest Common Factor of 16561,

11116, 18686.

8. Suppose that three men in 810, 840, 000 days

respectively, do a certain piece of work, express tlie rel-

ative values of the work of the three men in the simplest

manner possible.

4. A farmer has 240 bushels of wheat and 920

bushels of oats, which he desires to put into the least

number of boxes of the same capacity, without mixing

the two kinds of grain. Find how many bushels each

box must hold.

5. How many rails will enclose a field 14699 feet

long by 10861 feet wide, provided the fence is straight

and 9 rails high and the longest that can be used ?

6. Define Multiple, Common Multiple, Least Com-

mon Multiple. Show that the L. C. M. of two num-

bers is their product divided by their H. C. F.

7. Find the L. C. M. of 68690142 and 86044069.

8. A can walk 8 miles in 48 minutes, B 8 miles in

72 minutes, C 8 miles in 96 minutes, and D 8 miles in

108 minutes. How far can each go so that on their re-

I
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»i

turn they may arrive together at the place Irom Tvhioh

they started ?

9. If in two days A can build 28 rods of fencing, B
60 rods, 16 rods, and D 40 rods, find the least num-

ber of rods that will furnish an exact number of days'

work.

10. An island is 48 miles in circumference. A, B
and C have to walk round it till they all arrive togetlier

at the starting point. A walks 2, B 8, and C 4 miles

an hour. How many times must each go round before

the task is accomplished ?

VBA0TI01I8*

1. What are the advantages in aritlimetical opera-

tions of employing fractions exprecsed by the smallest

number possible ? State how fractions expressed by

large numbers may be reduced to equivalent fractions

expressed by smaller numbers. Is this always possible ?

2. Explain why fractions having different denomi-

nators must be altered in form before their sum or

difference can be expressed by one fraction.

8. Add together the greatest and least of the frac-

tions f , i, \l, ^^, and subtract this sum from the sum

of the other two fractions.

4. Change the fractions |J, -Jf , and J|^J, into frac-

tions having a common denominator ; and express the

difference of the first two as a fraction of the difierence

of the second two.

6. What fraction subtracted from the sum of f and

f will havd unity for the remainder 9
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6. "What fraction divided by f of J of li will give

the quotient unity ?

7. Prove the rule for dividing a fraction by an
integer, and simplify the following expression

:

m of fV of 7^ . 2^ + 1^1

8. Ecduce 8^-21
i. of O 4-M "^ ^^f *o its simplest form.

9. From the rule for the multipHcation of vulgar

fi'actionB deduce the rule for division.

Multiply the sum of i, J, and f, by the difference

between J and f

.

Reduce to its simplest form 2^-^ 1

10. Beduoe

plest form.

2W 7_ 9x^10 22|

2i+ f"*" 12 °U4x8"*80

XI.

to its sim-

1. What is meant by re*!vicing one concrete number
to the fraction of another ? Give examples.

2. Explain the method of adding and subtracting

concrete fractional numbers

:

Add £1J, 9i»., 6J<£., expressing the sum in the fraction

of £100.

8. Eeduoe 1 lb. Troy to the fraction of 1 lb. Avoir-

dupois.

How many minutes are thore in ^ of a year + ^ of

a week + ^^ of an hour ?

4. Reduce to its simplest form, t.e., to days, hours,

Ao., the following expression :

m

i

s J 1
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1} of iiof ^^Mi of 8 days 2 hours.

5. What fraction of 2 cwt. 14 Ihs. is i of 2 qrs. 14

lbs. ?

6. How much ironstone ore must be raised from a

mine, so that on losing ij in roasting, and -^ of the re-

mainder in smelting, there may result 606 tons of pure

metal ?

7. Find a sum of money which shall be the same

part of £61 ds. Id,, that 2 owt. 2 qrs. 10 lb. is of 86

cwt. 1 qr.

8. If a mixed metal be composed of 11 parts of tin

to 100 parts of copper, how much copper and how much

tin will be required to make 24 cwt. of this metal ?

9. On measuring a distance of 82 yds. with a rod of

a certain length, it was found that the rod was con-

tained 41 times with half an inch over. What is the

distance approaching nearest to 77 yds. which can be

measured exactly by the same rod ?

10. If a yard measure be incorrect by one-eighth of

an inch, find the error in measuring a distance of 500

yds. 2 ft. 6 in'. Explain, if there is any difference,

whether the error be in excess or defeoL

xn.

1. Simplify

V of i^n^n .n^f »-2^4.iA
i +4iof^ 8J ^+150^--l^'

a. Find the quotient when 8^ of —?t"^^— if
' of (ll|-2i)

divided by 74 of _M-1M_.
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8. Beduce 7 weeks, 8 days, 11 hours, 52 minutes,

40 seconds, to the fraction of 8G5^ days.

4. How many yards of paper f yd. wide, will be re-

quired for the walls of a room which is 20| ft. long, 11^

ft. wide, and 12^ ft. high ? How much will it cost at

4^ cents a yard ?

6. A man lost one quarter of his property in specu-

lation ; he afterwards purchased a partnership in busi-

ness for $16000, and had still $6000 left. What was

he worth at first ?

6. Simplify |4|. of (i^_lz|,). and ^«
2^^ 8|^ * 8-2i
9 "^12 "^

4f^4-8i*

7. The owner of a ship which was valued at $10,000

sells f of his share for $8,800, and then J of the remain*

dcr for $1,800; what did he gain or lose by the tran-

saction ?

8.

23

22 I 2
3- + 7

Knd the value of

1 90
"3T5" of £2. 109.

1 -U t nf 120

9. A contract is to be finished in 154 days, and 50

men are set to work at once ; at the end of two-sevenths

of the time it is found that only one-fifth of the work is

done ; find what extra number of hands will be required

to complete the contract, the last men employed work-

ing 12 hours per day, while the first lot worked through-

out 10 hours per day.

10. Suppose that -^ is represented by unity, what

number will represent ^^^ ?
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FBAOTIONS.

XIII.

). Define a fraction. Explain the functions 61 the

numerator and denominator. Shew that | of f = J|.

(Hamblin Smith, Art. 66.)

^lejx 141x12 J
"

8. A, B, and are joint owners of a ship ; O's share

is valued at |2000, A's share is ^ of B's, and the sum
of theit shares is f^of the value of the whole ship. If

A buys B's share, what will be th« value of the part of

the ship he then owns ?

4. Beduce 14 wks. 6 days 23 hrs. 45 min. 20 sees.,

to the lEraction of a year of 865:1 days.

6. Five brothers join in paying a sum of money ; the

eldest pays ^ of it, and the others pay the remainder in

equal shares ; it is found that the eldest brother pays

fSOO-rfg- more than a younger brother's share. Find

the sum of money.

6. A can do a piece of work in a day of 10 hours, B
can do it in J of a day, and in ^p^ of a day ; A works

by himself 2 hours, is then joined by B, and they work

together 3 hours more, when joins them; how long

will it now take the three to complete the work ?

7. The dimensions of a room are 29 ft. 6 in. by 11

ft. 3 w.'t what will be the expense of cai'peting it with

caii^ot I yd. wide, and costing 90 cents a yard f

8. Reduce to lowest terms

217 miles 6 f. 18 p. 2 yd. 2 ft. 1 in.

606 nules 2 f.'23 p. 1 yd. 2 ft. 7 in/

9. In a regiment consisting of English, Irish and
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Scotch, { of the regiment were Irish, \% Scotch ; but

after 1 ;0 Irish and 200 Scotch were added to the regi-

ment y®^ were English : find the original strength ot the

regiment and the number of EngHsh, Irish, and Scotch,

respectively.

10. Find the difference in dollars and cents between

I of 1^ of 16 times £8 lis. 6d. and ($-1+2^) of (|i
X IJ-^iVy) of $480, the £ being $4.80.

XIV.

1. Define a decimal fraction, and taking '4568 as an
example, show from your definition that •4668=^J\f^.

2. What are the advantages of decimal fractions

over ordinary fractions ? State why decimal fracl jns

are not always used in calculations.

8. State and explain the rule for reducing a vulgar

fraction to a decimal.

Find the values of i + '01001 and of 10-01-f ^V-
4. State and explain the rule for the multipUcation

of decimals.

Multiply the sum of 2-616, -00182, and 1-0448. by
•62639.

5. State and prove the rule for the division of one

decimal by another, and apply it to the two following

examples :

—

10-886 -T- 5-16; 1083-6 + 5-16,

and prove the truth of the result by vulgar fractions.

6. In what cases can an ordinary fraction be ex-

pressed by a Jinite decimal ? Show that the number of

decimal places in such cases may be inferred from the

factors of the denominator.

7. Perform the following operations in decimals :

—

(7iof J-fii-.-02) + -005.
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Likewise find the value of f of '08, determining the

recuiTing period.

8. Show that the product of two circulating deci-

mals may produce a terminating decimal. Exemplify

in the product of •21*42857 by -46.

9. In what sense can a finite fraction be said to be

equal to an indefinite repeating decimal ? How must

the sign= be understood in the expression $f=353535

, , . . ad infinitv/int ^ order that the expression may
be satisfactory ?

10. How many repeating and how many non-

repeating figures will there be in the decimal equivalent

to the fraction 7/7V7 ^

XV.

1. Beduce .64 of 7 oz. 16 drs. to the decimal of 4-^
lbs.; and 2^ furlongs to tlie decimal of 7| of .8125 of 2

leagues.

2. Subtract ^* ^^^ from if t^', and ra-

duce to its simplest form 2 +<
1 +

6 + 4

6+i
8. A house and lot together cost $1600, and f of

the price of the lot was ^ of the cost of the house

;

how much did each cost ?

4. Simplify 2::ixi?i)l+i(l±_lL+J:iA.
"^ ^ 4 12 ^ * 8++ ^ 171

6. A merchant sold 20 bbls. of flour for $127 J,
which was f^ of what he received for what he had left,
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and which he sold at $6^ a bbl.; how many bbls. in all

did he sell ?

6. Divide 8^

+

H of ^%- of 1J+ 2| of 4f by the dif-

Ol _1 3 Ol y 21
feiciice between —?

—

'£- and -J—5^,

7. A man bought a horse for $120, which was $30

less than 4 of one- and-a-half times what he sold him for.

How much did he make on the sale of the horse ?

8. Simplify B ^{ H" - if-^-LM, and reduce to its
^ ^ 1» of 8| lAof2|'

lowest terms (?-t-i^lIl__^_\ ^4-

16-8 .

of $2.40 +:QQg
cents.

9. Find the value of .4x(6§ -f-2.5) of $9.60 •+-

2-25-§ofl» ^

•2 of S^+ li'''^^

10. Find the quantity of coal consumed by a steamer

for a voyage of 40^i3 miles, supposing htr rate per hour

to be 14*04 knots, and her consumption of coal 87 tons

per day, a knot being ||J of a mile.

XVI.

1. Show clearly how to change a vulgar fraction into

ft decimal ? Keduce J-^ to a decimal. What is the

equivalent decimal fraction ? What is done with J^ to

bring it into this form ?

2. Keduce ^ths of £20 to the decimal of £100. -

8. By what decimal of one farthing does '0009 of

onf shilling exceed '00003 of one pound ?

4. Show that -026 of £1 is double of '06 of £1 '5«.

5. Explain the reason why any number of shillings

may be expressed in the decimal of a pound by multi-

II
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plying the shillings by 6, and inari.iiig oflf two places of

decimals.

6. Find the exact values of the following concrete

decimals : '879 of an ounce, and '954 of a pound Tioy,

7. If the unit of Troy weight, called the penny-

weight, contained 14.25 grains inslead of 24, how many
grains would make the pound Troy ?

8. Express a pound Troy as the decimal of a pound

Avoirdupois ; and conversely, express a pound Avoird-

upois as the decimal of a pound Troy.

9. Express in the fraction of a foot, the remainder

after '012 of a yard has been subtracted as often as it

is possible from 1*087 yard.

10. What decimal of a day is 2 hours 12 minutes 10

seconds?

11. Divide 8 weeks 4 days 6 hours 6 minutes 7

seconds by 6 days 6 minutes 40 seconds, expressing the

result as a decimal and stating its nature.

xvn.

1. Divide 27107-67 by -003427, and reduce to a

simple decimal ^
I of 2-179-4 of -8684

H 2 14

2. After spending $10 less than f of my money, I

had $15 more than -^ of it left; how much had I at

Qist?

3. n -^S-'i - xf of iiilLl* X -A. of my
(U of 4)-^10i ^ l^of5^ 279 ^

farm, be worth $500, what is the whole farm worth ?

4. A traveller having completed —̂ ^ of ^ of his
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Jonmey in \-i-L-—I hours, performed the rest, which

was 88 miles, at the rate of 24J miles per hour : find

the length of his journey, and the time he was travel-

ling.
• • • •

5. Obtain a recurring decimal equal to 12'6— 6*127

-6-254i-f4-72886-2-68886067.

6. Find the value of -^^Ati-l'Il of ?A of

I of 2} square feet.

7. A has $8 more than ^ of the whole of a sum of

money; B ha» $4 more than ^ of the whole ; and C
has $5 less thiji ^ of the whole. Find the sum divided.

8. Beduee to its simplest form

(•045)^-(-015)»

(•045)» + (•046) (•015) + (.016)".

9. Find the value of f of (^-\^) of $4.80 +
9.1 3 nf 1 <»

t^"^^^
^^ of U of $1.20.

10. I had a sum of money, of which I paid away J,

then J of the remainder, then f of what was still left,

and found that I had still left half a dollar less than

of I of the wliole. What sum had I at first ?

11. Beduee to its simplest form

^
T-yofjof^xjof^ 84 - 2^

i+i of 20

h

2+ 1 of

8+i
''WTih'^^'

xvm.

1. Divide -0078589 by -9921461, givinj? the quotient

to six decimal places ; and find th;? ciiculating period

aiising from thtft-

I"
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2. If a metric system were adopted, in which 1 ao.

1 ro. 8 per. could be represented by 5.12, express the

unit of measurement in square yds. and decimal parts

of a square yard.

/2-875 f 4.4\ /8-8^f_4 \

8. Reduce [-^r of -^ ^ (t ° IMsj *° *

simple quantity.

4. A gentleman whose real property is -884 of his per-

sonal property, leaves the former, amounting to $10426

to his eldest son : and the latter to be equally shared by

him and two others. Find the amount received by

each,
^

, ^ -142867
6. Find the value (in lbs.) of77———^ of one ton

4*1908476

2-875 4.4
2 qrs. 25 lbs.+—-7- of -.7^=^ of 2 cwt. 2 qrs. 2 lbs.

8-16 -1875

._ i'^-2'83 ^^ 2 cwt 14 Ibs.-^ of 1 cwt. 1 qr. 71
l-*6+ 2-621 •*

lbs.

6. What decimal fraction of 4 of 98 bushels 8 pks.

is equal to f of 78 bushels 1^ pks. ?

/ 1 -0009 \

7. Simplify
\^,Q^ (.4+ -0006) + -002 X -0125)/

H- 192.

8. Find the approximate value (to seven decimal

places), of

.+ i2 ''ex 8^ 24x82 ^6040x128^72576x512.

9. At a school inspection -8 of the numbers in aver-

age attendance were eligible for examination, but '25 of

them were absent ; of those present and examined '08
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failed in readisg, and '14 in each of the two other sub-

jects, Grammar and Arithmetic: the entire grant on

examination was $258.44, at the rate of 64 cents for

each pass. Find the number examined and the average

for the year.

10. Express as a decimal the sum of (lly^-'SS)

-J- (-06-^), and T.Vy+ 6*007, divided by the difference

of f (1-86 --72), and 6-5004.

XIX.

1. Two persons, A and B, finish a work in 20 days,

whicn B by himself could do in 50 days. In what time

could A finish it by himself ? How much more of the

work is done by A than by B ?

2. A and B do a piece of work together in 6 days,

and B can do a fifth of the same in a day and a half.

How long would each be in doing it' alone ?

8. A and B can do a piece of work alono in 15 and

18 days respectively ; they work together at it for 8

days, when B leaves, but A continues, and after 3 days

is joined by 0, and they finish it together in 4 days. In

what time would C do the work bv himself ?

4. If A in 2 days can do as much work as in 8

days, and B in 5 days as much as C in 4 days, how
long will B require to execute a piece of work which A
can accomplish in 6 weeks ?

5. Two wine-glasses are filled with a miy.ture of

spirit and water, one containing 8 parts of water and

one part of spirit, and the other 4 parts of water and 8

parts of spirit. When the contents of the two glasses

are mixed in a tumbler, find how many parts of the

whole mixture are wine and water.

0. A cistern has 8 pipes, A, B, ; A will fill it io Q

I



68 EXAMINATION PAPKRS IN

hours, B will fill it in 4, and will empty it in 1 hour.

The cistern being empty, these pipoH are opened at 1,

2, and 8 o'clock respectively. At what time will the

cistern be full or empty, and which ?

7. In what part of a day will four fountains, btiinj?

opened together, fill a cistern, which if severally o))ened

they would eacli fill it one day, half a day, the third and

the sixth part respectively ?

8. One clock gains 2 minutes in 8 days, and another

loses 6 minutes in 7 days ; if they were set right at 12

noon to-day, when will their times differ by a quarter

of an hour ?

9. Two clocks begin to strike 12 together; one

strikes in 85 seconds, the other in 25. What fraction

of a minute is there between their seventh strokes /

10. Find the different times at which the hour and

the minute hand of a clock are in conjunction, in opposi-

tion, and at right angles to one another, between noon

and midnight. If the hands are alike, at what times of

the day might they be mistaken the one for the other 9

XX.

THE SIETRIO SYSTBlf*

1. What is the fundamental unit in the system f

Whence and why was it chosen ?

2. Name the units of weight and capacity, and shovi

how larger and smaller measures are attained.

8. Give the English equivalents of a kilometer, kilo-

gramme, and kilolitre.

4. Express the value a mile, and ii gallon in kilo*

m otres, and litres.
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6. How many cubic contimotros arc oontainod in a

oubio metre ?

0. A voflHol moanuroH 2 foot Rqnaro and 1 foot (loop,

how many litres will it contain ?

7. A cubical block of ice nioafiuros 8 (locimotroH along

its edge ; what will be its weight, tlie specilic gravity

of ice being '94 ?

8. Explain fully how unita of weight, capacity, and

surface have been obtained from the metre,

9. What is the weight of air in a room 5 motroH

long, 8 metres wide, 4 metres high, if 1 cubic decimetre

of air weighs '0018 kilogrammes ?

10. The moan height of the barometer in the lati-

tude of Groonwich at the level of the sea is 80 inches.

How many millimetres is this equivalent to ?

11. A cylindrical graduated tube 15 millimetres in

diameter holds 25 cub. centimetres at 4°C. up to the

hundredth division. Calculate the value in grams of

one division. What will be the length between each

division ?

12. Calculate the length of the polar axis of the

earth on the supposition that the earth is spherical, and

that the actual metre is identical with the metre as de-

fined.

XXI.

4ft^7in.

4yds." 2ft-

I. Simplify (88i+ 84^) ^ /±. ^^ |
, and

-^^B + Tinnr'
16s. 8d.

nsTdid.

2. Find the vralue of 2| cwt. + 87t lb. + lOf oz.

a. If the worth of y*^ of 2^ cwt. of goods be £1 14«.

2^(/., what is the wortii of 1 cwt. 3 qrs. 17t^ lb. ?

ii'i

1'
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4. A, B and C, togothor, are set to do ft piooo ol

work which A alono can do in 7 hours, Ji in hours,

and in 10 hours ; what timo will the work roquiro

if A and B confcinuo until its complotion, but gooa

away hah' an hour boforo it is finished ?

6. Find the G. 0. M. of 2t5,h 176, 2ai, 2f ^, and 28J

;

and of -18, 2-4, 8, 2-2, and 5-a.

6. A man has 44*910 bushels of wheat in one bin,

42*7 bushels of oats in another, and 38^ bushels of bjii-

ley in a third ; he wishes to put up the whole, without

mixing the different kinds of grain, in full bags of dif-

ferent size. Find the least number of bags he will

require.

7. At what times between 5 and are the hands

of a clock 23| minutes apart ?

8. A piece of ground 91^ metres long, and 40]

broad, cost $1850 ; another piece, of corresponding

value, cost $1004, its length being 80) metres. Find

its breadth.

9. Wliat do four pieces of silver weigh altogothor,

/he weight of the first baing •376 of the whole, that of

the second '4 of the hist, that of the third } of the see-

ond, and that of the fourth 7 oz. 7 dwt. ? .

10. A farm consists of arable land and pasture in the

proportion of 2ao. 8ro. 14p. of the former, to lac. Iro.

80p. of the latter. What is the acreage of the entire

farm, if the pasture occupy 108} acres ?

xxn.

1. Find Hie L. 0. M. of 10}, 7^3^, ^^, 49, and 8/,.

9. Of the candidates who presented themselves at an

Sntrauce Examination *876 faUed in Arithmetic, f of
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llie romaiiulor in 0(u)grai>li.v» '25 in tlio ot.lior mil)j('ctH,

and 10 paHHod. ' Find tliu wliolo nunibor ol' uiindidaicH.

8. "Wiiat avorajjfo quaniiiy of HUj^Mir Ih ilioro in each

of 25 caskn, and what in oiicli oT 25 oilior cawkH, if tlio

50 oanlvH contain OH (5wt. 1 qr. 21 I1)h., and tlic lirHtlialf

of tianu contain Iti uwt. 2 qrn. U Ibn. moiu than the

Bocond ?

4. Itow many onnooH of pold am worth iu'2,1] 1(1^.,

when "58 of an ounce is worth '1 1«. 2*'lf/?

6. Find to six decimal plauod the avoni<3'o of 2j}, 2*}J7,

8-000, 0, 2'97f and nilO.

6. In buying calico a man pfivcn $>)i% for 20 yards,

and in soHing it givoH 25 yaids for llol ; what does he

gain on $100 of outhiy ?

7. A cistorn han two supply pipca, by one of wliicli

it could bo filled m 8J hour.s, and by tlu; other in IJ

hours. It has a discharge pijxi whicii could empty it in

4*095 hours. Suppose the cistern ompty, and all thret;

pipes to be set open together, in what time would it bo

fuU?

to

8« What vulgai fraction of

2' 172 oz. avoir.^

.
15-028 guineas

£lb8«48
M equal

2*65 oz. troy

9. If an iron bar 5 J ft. long, 8^ inches broad, aiul

li inches thick, weigh 8J lbs. ; what length of bar 8^

inches brt)ad, and If inches thick, weighs 188 lbs.

10. The G. C. M. of two numbers is 1251), tlirir L.

0. M. is 57700421 ; one of the numbers is 80206018

;

find the other. ^
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1.

xxm.

7F
3 nf ISimpKfy

2. Bought 1944 feet of boards at $20; per M, 8160

feet of Scantling at $2.87^ per 0, and 17512 of Siding

at $7.50 per M; what did the whole cost me ?

8. 40 lbs. of Standard gold. {i.e. 22 carats fine) are

coined into 1869 Sovereigns ; find the weight of pure

gold in a Sovereign.

4. Bought 640 bushels of barley at the rate of 82

bushels for $20.08, and sold it at the rate of 10 bushels

for $8f ; find my profit on the transaction.

6. A does ^ of a work in 11 days ; B then comes to

his assistance and, together, they finish it in 4 days

;

how long would it take each by himself to do the work ?

6. B offers a horse for a certain price and A offers

him one for one thkd less; B then reduces his price ^,
and A reduces his price ^, at which prices G buys both

horses for $296 ; find each man's asking price.

7. Find a fraction equivalent to y\, and having its

numerator 44 less than its denominator.

8. An Agent receives 10 shillings commission for

every £Q Ids. llfd collected ; he receives altogether

£9 19s. 1 l^d. ; find the amount collected.

9. If 4*35 lbs. of bread can be bought for 20 cents,

when wheat is $1.15 per bushel ; what weight of bread

can bo purchased for $3*46 when wheat is $1-80 per

bushel.

10. Find the cost of papering a room 12 ft. 4 in.

high, 16 ft. long, and 14 ft. 3 in. wide, the paper being

2 ft. 6 in. wide, and costing 60 cents a yard.

11. The profits of a garden for two years were

$1456; the profits of the second year being fj of those

of the first : find the profits of each year.
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INTO

HIGH SCHOOLS AND COLLEGIATE INSTITUTES.

Autumn, 187d«

!• By what number must £4 16s. S\d. be multipL I

fco give a product of £89 17s. 8fcZ. ?

2. n I own f of I of § of a sMp worth $20,000, ai..!

sell J of the ship, what will the part have left bo

worth ?

8. Prove the rule for multiplication of fraetions.

Simplify
1 2

1

3

If^

Hi
+ 3

2̂*

4. If A can do a work in 3f days, and B in 4} days^

in Avhat time will both working together do the work ?

6. If the 2 lb. loaf cost 6f c:nts, when wheal i.s

$1.10 a bushel, what is the price of wheat when the

2 lb. loaf costs 7^ cents ?

a a- ri-
Sj—.04 .015^2.1

6. Simplify 6-0,^-^ ^M^
7. Find the expense o^f fencing a railwav ooth

sides) 78 miles in length, at the rate of f>5.50 pei rod.

8. If a wheel make '^0 revolutions in passing over

one mile, 520 yards, 2 ioot, what is ir cii cumiorence ?
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9. Find cost of 7,225 lbs. ooal at $7.25 per ton of

2000 lbs.

10. Find the sum and dififerenoa of 2754^^ and

2G33JJ<

Januabt, 1874.

n.

1. By what must £157 12s. lOld. be diyided to give

a quotient of 83^ ?

2. How much wheat is necessary to sow a field con-

taing 7f acres if f of an ounce is sown or every dquare

yard ?

8. How many minutes between 12 o'clock noon May
24fch, and half-past nine in the foroiioon of *oei)tembfer

3rd ? and express the answer as a fraction of ilie y«i«c

4. Add (1$ of ^%), (i of lil),

ifl

6. A house and lot cost $3(300 ; the vahie of the lol

is ^ that of the house. Find the value of <iiach.

6. Subtract 2^^ sq. yards from | of f\ of 3 acres,

7. Prove that multiplying the numerator of a frac-

tion by any number produces the same etfect as dividing

tne denominator by the same number.

8. Simplify

.75 of l|-i-7.6 of /^.(1.875—If) x 2 + ^fJ^

9. If ^ of I of an acre produce 48 bushels of pota-

toes, how many bushels will an acre produce ?

10. If a man working Of hours per day fini ilios a

piece of wo:k in 6 days ; in what time would he Jiave

tinished it if he had worked S\ hours per day ? .
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June, 1874.

III.

1. Tlie dividmd is ono billion two liuiidrod and

twenty million two Imndrod and tliiity tliouHiiiid Jind

ninety-two, the quotient six tliouHund and eiglity-four,

and the remainder forty-eight thousand. Mnd the

diviHor.

2. Reduce 8 ao. 2 ro. 14 sq. pr. 4 sq. ft. 72 sq. in.

to square inches ; and 170184 square feet to acres.

8. 797 tons 19 cwt. 2 qrs. 14 lbs. is divided among
a certain number of people, so that each receives 5 tons

8 cwt. 2 qrs. 10 lbs. How many people are there ?

4. Shew which is the greatest and wliich the least

of the following fractions :—1| of J, 3"^ of 8J, J of 2-^.

6. lieduoe to its simplest form—

12i- -I of If

iof8J+
61- "^21

18
5r

•8|

6. What fraction of £58 5s. Gd. is Jf of £17 2s. Qd. ?

7. A man invested f of his capital in bank stock, |
of the remainder in real estate, and had still $G000

left. Find his capital.

8. Find the value of 43 cwt. 2 qrs. 21 lbs. at £2

IQs. Sd. per cwt. (Qr.= 26 lbs.)

8. Find the difference between (

.26-f .2of 8.7 4.8^+5.0 _
.48—.014 of 20 * 7.4— .2' of 11

10. A person, after paying out of his income for a

year a tax of 4 cents in the dollar, has $7200 left. Find

his income for a year.
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Pecember, 1874*

IV.

1. The difference between the product of two Jium-

bers and 476 is ten millions, ten thousand and ten; one

of the numbers is twenty-one thousand and twenty-

eight ; what is the other number?

2. A cannon ball travels at the rate of 1,500 feet in

a second and a half; how far will it have gone in \^ of

a minute ?

8. How many grains are there in 9 oz. 17 d^vt. 22

grs., and how many acres, &o., in 167412715 square

inches ?

4. How many yards, &c., of carpet 2 ft. 1 in. wide,

will it take to cover a floor that is 19 ft. 7 in. long by

18 ft. 9 in. wide?

6. After taking out of a purse f of its contents, §
of the remainder was found t© be 13s. 5^d. What sum

did it contain at first, and what part of £3 is that sum ?

6. Find the value of

^ • ^ X t ofU of 4-^10^^*°
Ij of 4^
13| of 5j'

^3^ "A ior~ *^F

7. What must be the length of a plot of ground, if

, the breadth is 15|- feet, that its area may contain 46

sq. yards ?

8. A pint contains 84J cubic inches ; how many

v^ gallons of water will fill a cistern 4 ft. 4 in. long, 2 ft.

^ 8 in. broad, and 1 ft. 1^ in. deep ?

9. Keduce to a simple quantity

2.8 of 2.27
.
4.4—2.83 ^ 6.8 of 3

+ : -I—r-_-~ of
1.136 l."-h2.629 2.25
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10. The chain for measuring land is 66 ft. long, and

is divided into 100 links ; what is the length of a fence

that measures 2456 links, and how much would it cost

at $8.86 per yard?

June, 1875.

V.

1. Beduoe to its lowest terms

(
2^1 of 1%_ 1\ _^
liof 3^ + ^f H/ -li

2. A merchant bought a number of barrels of flour

for $4600, and sold them for $5200, thereby gaming 75

cents a barrel ; how many barrels did he buy, and what

did it cost him a barrel ?

8. A paid $60 an acre for his farm, which was f as

much as B paid per acre for his farm of 150 acres.

Find the entire cost of B's farm.

4, Find the sum of ^^ of £1 ISs. Oid. + \ of £1 58.

Shd+^oi £2 4ts. Q^d,

6. A farmer having 17 cwt. 2 qr. 19 lbs. of pork,

sold 4 cwt. 8 qr. 21 lbs. of it, and the remainder he sold

in barrels, each containing 2 cwt. 6J lbs. ; how many

barrels did he sell ? 4

6.

/ a cord of wood, for how many days of 8 hours each

will be occupied in cutting 186 cords 88 feet ?

7. A man invests ^ his fortime in land, J in bank

stocks, j in debentures, and loses the remainder, which

was $8,000 in speculation ; how much was his fortune?

8. The dividend is fifty-one miUion eight hundred

and forty-six thousand seven hundred and thirty-four,

If it take a man 1 hour and 40 minutes to cut \

i i

i
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flie quotient is five hundred and eight thousand three

hundred and one, and the remainder 23; find the

divisor.

9. Find the cost of 49-^ yds. of cloth, when 7f yds.

cost £7 18s. id.

10. A man paid $2,896,875 for land, and sold 56.25

acres at $31 an acre ; the remainder then stood him at

$20.05 an acre ; how many acres did he huy ?

December, 1875.

VI.

1. Find the amount of the following account:—

Mr. Markham bought of Mr. Jones, Dec. 8, 1875,

12 yards Scotch Tweed, @ $2.85.

16 yards of Silk, @ 2.121-.

60 yards Ticking, @ 14|.

42 yards Slui'ting, @ 16^.

12^ yards Flannel, @ 50.

20^ yards Scotch Plaid, @ 60.

2. I bought from A 97 acres 2 roods and 12 square

rods of land ; from B, four times as much, less 7 acres

and 1 rood ; and from 0, ^ as much as from A and B to*

gather. I then sold 120 acres 1 rood and 29 sq. rods.

How much had I left ?

3. Beduce to its simplest form

\ 28^2-1 54 i/^ *•

4. State the rule for division of Vulgar Fractions,

and show by means of an example the reason for it.

6. A person bought a certain number of barrels of

flour for $2200; he reserved 20 barrels for use and
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old I of the remainder for $1976, which was $804
more than cost. Find the number of barrels he bought.

6. A sum of money is divided among 4 persons.

The first receives ^, the second ^, the third
-J-»

and the

fourth the remainder. It is found that the first re-

ceived $700 more than the fourth. Find the sum

received by each.

7. Add together f of £S la. M. and f of i of 4i

fjuineas, anl reduce the result to the fraction of SX 10*.

8. If the annual rent of 46 acres 3 roods 14 perches

of land be $370.70, how much will be the rent of 70

acres and 20 perches ?

9. If the price of 1.876 pounds of tea is 1.8749

shillings, how much can be bought for £16 8«. ?

10. A hall is 46 feet long and 11J feet wide ; what

will it cost to carpet it (1) with carpet 27 inches wide

and $1.76 per yard ; (2) with carpet 46 inches wide and

$1.26 per yard ?

5)

I

June, 1876.

vn.

1. Bought 19^ yds. Irish linen at 6/4, 16f yds. cal-

ico at 1/8, and 16^ yds. of silk at 8/4 ; find the amount

of the bill in dollars and cents.

2. Add together | of f of &% 6s., f of 8 guineas,

and '27 of £1 18s. 6d., and reduce the result to the dec-

imal of £26.

8. If a pipe discharge 2 hhd. 28 gal. 2qt. Ipt. of

water in one hour, in how many hours will it discharge

11 hhd. 26 gal. If pt., the water flowing with the same

velocity ?

i
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4. Add together, 16 i.Ux4.
tVof2AxiJ'l»of3/j A

and aivide the result by ^±±'A^ I*-±-1^
DO Of S *

5. A man's annual income is $2,400; find how

much he may spend per day so that after paying a tfix.

of 2 cents 7i mills on every dollar of income he mj,y

save $582 a year (865 days).

6. A room is 86 feet long and 24 feet wide ; find tho

difference in the expense of carpeting it with carpet a

yard wide at $1.40 a yard, and with carpet 27 inches

wide at $1.15 a yard.

7. If 162 gallons of water will fill a cistern 4 fb. 4

inches long, 2 ft. 8 inches hroad, and 2 ft. 8 iuclics

deep, how many cubic inches are contained in a piuL '?

8. Three men can mow a field in 6 days ; they mow
together for two days, and then one of them ceasos

work, and the other two finish the field in 7 days ; find

now long the man who ceased work at the end of the

second day would have taken to mow tho whole field by

himself.

9. A man sold two city lots for $600 each ; on the

one he gained i of the price it cost him, and on the

other he lost J of the price it cost him ; find his entire

loss on the sale of the two lots.

10. A drover bought a number of cattle for $4876,
and sold a certam number of them for $43 a head for

the total sum of $8656, gaining $680, for bow much
per head must he sell the remamder so as to gam $400
more.
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December, 1876.

vin.

1. How many square inches are there in 8 ao. 2 ro.

27 pr. 27 sq. yds. 7 sq. ft. 23 sq. in. ; and how many
tons, cwt., &c., in 87,496 pounds and 4763 ounces ?

2. A person owns f of a ship, and sells f of his

share for ^61260. What is the value of the sliip ?

3. The difference between the product of two num-

bers and 2431 is three himdred millions, three hundred

anil three thousand and three. One of the numbers is

twenty thousand three hundred and six. Find the

other.

4. Show which [is the '^ast d which the greatest

of the following fractions :

—

J of Hy U of 9, and 55 of 8.2.

5. If telegraph posts are placed 80 yards apart, and

a train passes one every 4 seconds ; how many miles an

hour is it running ?

6. A regiment marching 8J miles an hour takes 110

uteps in a minute. "What is the length of the step ?

7. How many yards of carpet 15 inches wide will

cover the floor of a room 22^ ft. by 19 ft. 7

8. SimpUfy 83—1J of 2^ of 1^+ 2^-^t^—7.

9. Fmd the sum of 6-27, 18-651, and 12-845, and

Ihe difference between -84027 and -27.

10. If a room be 12 ft. square, what must its height

be in order that the area of the walls may amount to

60 sq. yds. ?

(' H
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1. Multiply 8i+2| by mr and Bnbtmol

from
n-hin.
snsu

2. At what time will the hour and minute hands oi

a watch be together between 8 and 4 ?

8. " The Crystal Palace at Sydenham has the lar-

gest dock in the world; the minute hand is 19 feet in

length, and moves half an inch in every beat of the

pendulum, and its point travels nearly four miles a

week." The ratio of the circumference of a circle to

its diameter being 8.1416, find the exact distance

travelled by the minute hand; also show that every

beat of the pendulum measures a little less than four-

fiftlui of a second. •

4. Express .88 of I89. 4(7.+.188 of £1. 4«., as a
20

decimal of M ; and divide 8.064 by .846-1-^ of .2916.

5. A man leaves^ his property to his wife, a sixth

part to each of two ehildren, a twelfth to his brother,

and the rest, amounting to $3,000, to charitable pur-

poses. Find the amount of his property.

6. The weight of lead is s^and that of copper =7r00 70
of an equal bulk of platinum. How many cubic inches

of lead will be equal in weight to a cubic foot of copper f

7. Find the G.O.M. of 860149 and 2006158.

8. "Which is the heavier, a pound of gold or ft

pound of feathers, and an ounce of gold or an ounM of
feathers ? By how much in each case ?
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9. A maa died in 1873, aged 44 ; his son died in 1677,

Aged 17. How old was the father when the son was born ?

10. A firm turns out 60 tons of steel goods per

week, usiag up for that purpose 61 tons of iron, at $27
per ton, 100 tons of ooal at $2.70 per ton, and $180

worth of other materials ; expenses are $300 a week,

and rent, taxes, &c., are $876 a year ; at how much per

owt. must the steel be sold to give neither profit nor

loss f

X.

1. Define the L. 0. M. and the G. 0. M. of two or

more numbers. The Q. 0. M. of two numbers is 537,

and the L. 0. M., 18795 ; if one of them is 106 times

2ft , 363.37 , , ,

JT 01 —Q-r- find the other.H .8.4

2. Reduce 22370054 square inches to acres.

8. A farmer sold 1140 lbs. of wheat and 782 lbs. of

y(^ jats for $29.75, receiving 35 cents a bushel more for

the wheat than for the oats ; find the piioe of eaoh per

bushel.

4. What part of half a crown is

1 of 2iri^ of ±
of two guineas and a half ?

6. The length of a wall is, according to the French

metric system, 18 metres, 9 decimetres, 6 centimetres ;

find its length in Snglish feet, the length of the metre

being 89.371 inches.

6. Bought 290 acres of land for $9860, and sold a

part of it for $10000 at $40 an acre ; how many acres

had I remaining, and how much did I gain on every

acre sold ?
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7* Show that the value of d fraction is not changed

by multiplyir^:? or dividing both [its terms by the same

number.

8. A man and a boy engaged to do a piece of work

for $21 ; when % of the work was done the boy went

away, leaving the man to finish it aione, the result

being that the work occupied a day and a quarter more

than it would have done ; the boy was able to do in a

given time only half as much work as the man, aiul was

paid accordingly; find how much the man earned per

day.

9. If the price of a farm of 80a. Ir. lOp. be

$3925.12^, what will be the price of another farm con-

taining 60a. 15p., if 8 acres of the latter be worth 4 of

the former ?

10. A rectangular cistern whose length is 18 ft. 4}
in., and breadth 6 ft., contains 294^ cubic fb. of water

;

find the depth of the cistern, and the weigl t of water if

one cubic inch weighs 252.6 grains.

XI.

1. A persons income is reduced from £750 to £784

78. 6d. by income tax. How much does he pay in the

pound?

2. A kborer receiving wages at the rate of $6 a

week through the year, saved 20 cents a week, which he

deposited in the savings bank. In consequence of a

strike his wages were raised 80 cents a week, but he

found at the same time that with the cost of living, and

his payment to the trades' union, he had to pay 50

3ents, where he formerly paid 45 cents ; find the in*

erease in his yearly savings.

8. The fore and hind wheels of a oaniage are 12
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and 15 feet in circumference; find the least number of

revolutions of eacii wheel which wiU give the same

lengtL.

4. What is meant by an improper fraction anti v/hat

by a mixed number ? How are improper fractions con-

verted into mixed numbars, and conversely ?

5. The sum of § and ^y is diminished by ^\f ; how

DUtaa does the diiference contain ^ of the sum of I,

i and tV ?

6* What length of carpet f yard wide will cover a

room whose length is 42 feet 5 inches, and breadth 31|

feet '?

7. Explain whether .067 or .068 is more nearly

ec^ual to .06748, and express in words the error in ex-

cooi Ox' defect in each case.

8. A tea dealer has teas worth 90 cents and 60

cents per pound, respectively, which he mixes, takuig

two pounds of the former to one pound of the latter,

and sells the mixture at 85 cents per pound ; what does

he gain or lose per owt. ?

9. If 4 men or 6 women can do a piece of work in

20 days, how long will it take 3 men and 15 women to

do the same work ?

10. If a garrison of 1500 men have provisions for

13 months; how long will their provisions last, if it be

increased to 2200?

xn.

1 Simplify ^^t^^ of —A and divide1. Dmipjuy 4j.ii_i 206A

I
"^

I i

76.078 by 91.863.

2. Does every interminate decimal circulate ? Prove
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the rule for converting a " mixed " cii'ci dating decimal

.

into a vulgar fraction.

8. On the 7th of August I lent a friend $1600,

which he retained until the 6th oi October following

;

my friend afterwards returned the f-ompliment by lend-

ing me $1200 on the 15th of March ; when should he

get back his money ?

4. A block of oak a foot square Ltd 6 feet long has

louud it two bands of iron, each 3 inches broad and 1

inch thick ; find the weight of the whole, a cubic foot

of oak weighing 68.87 lbs., and of iron 486.72 lbs.,

(cwt.=1121bs.).

6. The distance from Toronto to London via the G.

W. E. is 119^ miles ; the distance froii Toronto to

Hamilton is -^^^ of the distance from Hamilton to

London ; find the distance from Toronto to Hamilton, •

and from the latter place to London.

6. If y\ of a meadow be mown by 12 men in 6

days, find in what time the remainder could be mown by

10 men.

7. Subtract the cube of the difference of ^ and |
.
from the difference of then* cubes, and divide one-fouith

of the result by f of the product of their squares.

8. A has 60 shillings, B has 56 fr-ancs; how many
francs must B give A in order that his money might be

one-sixth of A's, a franc being |f of a shilling?

9. A runs at the rate of 266|-. yards a minute, and

B at the rate' of 275 yards a minute ; how much start

may one give the other so as to win by a yard in a mile

race?

10. A man who rows four miles an hour in still

water takes 1 hour and 12 minutes to row that distance
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up a river ; how long will he take rowing down again ?

xni.

1. Find the amount of the following bill ; 34 lbs.

14 oz. beef @ 17 cts.; 14 lbs. 10 oz. mutton @ 19 cfcs.;

7 lbs. 6 oz. pork chops (^ 21 cts.; 15 lbs. 7 oz. lamb @
29 cts.; 8 lbs. 9 oz. suet @ 16 cts.

2. Fifty-nine lbs. of a mixed metal are lowered into

a full bucket of water, and the water which overflows ie

found to measure 195 cubic inches ; find the weight ol

h ilf a cubic foot of the metal (supposing a cubic foot ol

water to weigh 62Jlbs.), and its value at $1.20 per lb.

3. A postmaster is allowed one dollar and a quarter

on every hundred dollars' worth of stamps he sells
;

find his gain on a sale of 1000 three cent stamps.

4. What must be added to

of 2|

13 of 1

1

of If of 32|-H^ ^ ^'

34 H of 4^
^ to make it

28f
equal to

6. Simplify

KTT-^ of 3| of U+ 4?

•17 of (•00617~-00532)-fll9x-007

•17x'17

6. Five-ninths of all the pupils in a public school

were below the fourth-class
; ^ of those above the thu'd

class went up to the Entrance examination, of whom 8

failed to pass, and the number successful was f of the

number above the third class ; find the total number in

the school.

7. A person after paying Id. in the pound income

tax has left a net iacome of £526 Bs. lOd, ; how much
tax did he pay ?

'i li

f: m

li
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8. Find the weight of a bar 8 yds. 1 ft. 9 in. long,

of which a yard weighs 16 lbs. 7 oz. 8 drs.

9. If I buy 147 gal. 3 qt. of molasses at 25 cents a

gallon, and use 33 gallons of it, at how much must I

sell the remainder per gallon so as to receive as much

as the whole cost ?

10. A and B can build a wall in 80 days, and A
does twice as much as B ; how long will it take each to

bmldit?

XIV.

1. Find the yearly average of profits or losses in

seven years, of a merchant who gained on the first,

third, fourth and sixth years the sums of $2080, $800,

$2800, and $4000 ; and lost in the second, fifth and

seventh years, $400, $1000, and $1280, respectively.

2. Divide $4000 among three persons, so that tho

first may have three times as much as the second, and

the third as much as the first and second together.

9» There is in a manufactory a certain number of

workmen who receive $10 a week, twice as many who
receive $6.30 a week, and eleven times as many who

receive $2.80 a week, and the total amount of work-

men's wages for one week is $373.80 ; find the number

of workmen.

4. If a cent piece is one inch in diameter, how
many can be laid in rows touching each other on a

table which is 7 ft. 6 in. long and 3 ft. 4 ih. wide ?

6, A cask is required which can be filled exactly by

any one cf the following measures, taken any number
of times exactly ; half a pint, half a gallon, three gall-

ons, 5 gallons, and nine gallons ; find the smallest cask

for this purpose.
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6. If § of an inch on a map corresponds to 7 milep

of a county; what distance on the map represents 20

miles ?

7. Beduce ^ of an ounce to the decimal of a pound

Troy.

8. In a certain school j- the scholars study arithme-

tic, ^ algebra, ^ geometry, and the remainder of the

school, viz., 10 scholars, study classics; how many
scholars are there in the school ?

9. A piece of land is 68.5 rods long and 27.75 rods

wide ; what will it cost to fence it, at 87^ cents per rod?

10. A cistern has 8 pipes ; the first will fill it in 3

hours, the seccmd in 4 hours, and the thu'd in five

hours. In what time will they together fill the cistern ?

XV.

/ X. How many silver spoons, each weighing 2 oz.

10 dwt., could be made out of a bar of silver, the weight

of which is 60 oz. 8 dwts. ?

2. Find the united area of the walls of a room which

is 16 ft. "
I. high, 14 ft. 7 in. in width, and 40 ft. 2 in.

lojii .0, find how much paper 26 in. wide will be re-

quii . to cover them.

8. What is the least number from which 2, 4, 8, 10,

!,S, Vi, 7, 34, 16, 91, and 610 may each be taken an ex-

n^t nnmh'yT of times ?

4. Yii'd. the difference between

J .005
n

and fof (ii~^)H-(.72 + ^^).^ of .345

5. The ratio of the vibrationa of jl pendulum to the

nnniber of mcovds iit whldi. the vibrations are made, is

~4 ; how many times will it vibrate in 24 hours f

it

i '-tirfiMuaiiauiaiaiiiii
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6. The weight of a cubic inch of water is 258.1.i

a^ains, that of a cubic inch of air is .310017 grains;

tiow many cubic inches of air are equal in weight to

Dne cubic foot of water ?

7. Find the value of

1 1
+ + +1x2x3 ' 2x3x4 3x4x6 ' 4x5x6

t5orrect to four decimal places.

8. A man bought 296 sheep at $5.50 per head, ancl

after paying -^ of his outlay in expenses, exchanged

them for 37 oxen, which he sold immediately at $60 a

head; how much did he gain on every hundred dollars

of his expenditure ?

9. Find the difference in cost between 600 ft. oi

chain cable, weighing 76 lbs. to the foot, [and 1800 ft.

of wire rope, weighing 18 lbs. to the foot, the chain

cable costing 16s. 6d. per cwt., and the wire rope £1 8*.

6d. per owt.

10.. Divide $158.60 among A, B and C, so that B
may have two-thirds as much again as A, and C three-

fifths of what A and B together have*

XVI.
7A

1. Subtract -^ bushels +f of -^ of 8^ qt. from

5 bushels +3|^qt.

2. A man expended $280.60 in purchasing rye at

95 cts. a bushel, wheat at $1.37 a bushel, and corn at

73cts. a bushel, buying the same quantity of each ; find

the entire number of bushels purchased.

8. Divide the difference of 13|-^{(2«— 2T§r)xl-J)

andl3^-r-(2f~2T§r)xltbyl3i-r2f-2^xlf
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4. Find the L.O. M. of 11, 14, 28, 22, 7, 56, 27, 81,

64, and 86 ; and the G. 0. M. of 13615 and 13787.

5. After the losses sustained in two engagements, a

detachment of cavahy was found to consist of 1040

men; in the first engagement they lost one man in

every twenty-five, and in the second y\ of the remain-

der ; find the number of men originally in the troop.

6. Divide the sum of {llj^^-M)^(.05^^\) and
(^T^+6.007), by the difference between f(1.35-.72)

and 6.0004.

7. The earth's polar diameter contains 41,707,796

feet, and the difference between the equatorial and the

polar is one 292nd part of the latter ; find the difference

between the two in miles.

8. A man sold 24 horses for $150 each ; on half of

them he gained -^ of what they cost, and on the re-

mainder he lost
-J-

of what they cost ; find his whole

gain or loss.

9. The standard gold coin of Great Britain is made

of gold 22 carats fine, and a pound Troy of this metal

yields 46|^ sovereigns ; find the weight of pure gold in

100 sovereigns.

10. Make out in proper form (giving the amount) a

bill of the following sales : Jno. Jones bought of E. Jaf-

fray, July 10, 1877, 10 yds cassimere @ $2.85 ; 16 yds.

silk at $1.12^; 727 yds. ticking @ 14 cts.;42yds. shirt-

ing @ 16^ cts.; 12 yds. flannel @ 40 cts.; 24^ yds.

print @ 56 cts.

xvn.

1. If the pound Avoirdupois contains 7000 grains,

find the greatest weight which will measure both a
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pound Troy and a pound Avoirdupois; and the least

weight which can be expressed without fractions in both

pounds Troy and pounds Avoirdupois.

2. If a boy's school life lasts seven years, and he

has 4 weeks 8 days holidays at Christmas, and 6 weeks

2^ days at midsummer; how many hohdays has he in

7 years ?

8. Multiply £6 11«. Q^d. by 18^.

4. What sum must A bequeath to B, so that B may
receive $1000 after a legacy duty of $10 per cent, has

been deducted ?

5. A creditor receives $1.60 for every $4 of what

was due to him, and thereby loses |801.06. What wag

the sum due ?

6. Of a field
-J-

is meadow, f arable la/id, and the re-

mainder is 1 acre, 8 roods, 26 poles ; find the quanti-

ties of meadow and arable lacd.

. 7. What must be given per yard for carpet 27 inches

wide, that the carpeting of a room 26 feet long and 16

feet 8 inches broad may cost $180?

8. Find the value of

9. Find the value of

8.0005 x^Oft
".0000

10. Which is the cheaper, a hat which cost $8, and

will last 9 months, or one which cost $2.40, and will

last 7 months ? And how much will a man save in

20 years who wears the oUoapor kmd oi hat, interest

not being reckoned ?
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xvni.

1. Shew that the fraction -r^r—^ is greater than -z
12+ 14 6

ind less than ^,

2. A person buys 64 lbs of meat weekly; for 16

weeks the price is 17 cts, per lb., for 26 weeks 16 cts.,

for 10 weeks 15 cts.; what is the amount ol his

butcher's bill, and the average price per lb. during the

year ?

Reduce to its simplest form

1-ff of J+H
,?^of (l + 5^)flf of^of (7-2|)-

4. Find the value of

of
i ir

> \i

8-3 of
4-4

.735
of 2 sq. ft. 6 sq. inches.

6. A person has four creditors ; to the first he owes

$1248, to the second $1092, to the third $984, and tc

the fourth $736 ; he fails, and the creditors seize the

whole amount of his property, which amounts to only

$1640; how ought this sum to be divided wnongsi

them ?

6. By selling cigars at the rate of $2;60 for 4 dozen

it was found that f of their cost was gained ; find the

price at which each cigar ought to have been sold in

order to gain -/^ of the original cost.

7. .Gunter's chain consists of 100 links, and ten

square chains make an acre. Find the area of a rect-

angular field whose breadth is 78 chains 23 links, and

len^^th 85 chains 40 links*
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8. A person expended $55.92 in tea at 87J cts, per

lb., coffee at 18J cts., and sugar at 10^ cts., buying an

equal quantity of each ; how many pounds of each did

he buy ?

9. Find the duty on 4 hogsheads of sugar, each

weighing 1280 !' s. gross, at 2f cts. per lb., ^'^th of the

gross weight being allowed for tare.

10. A clock gains 8^ minutes in 15 seconds less than

24 hours ; at noon it is 2 minutes too slow ; when will

it indicate true time ?

XIX.

1. Find the difference between 1000 Avoir, oz. and

1000 Troy oz., and arrange the remainder in parcels oi

2^ dwts. each. How many parcels are there if 17000 grs.

make a lb. Avoir, wt. ?

2. $90.90 are shared among 4 men, 6 women, and

6 children, so as to give to each man twice as much as

to each woman, and to each woman three times as much
as to a child. What do the women get ?

3. A sheep-dealer bought sheep to the value of

$9,000 and after keeping them 4 weeks and paying 60

cents, each for their pasture during that time, sold the

whole for $14,000 and thereby cleared $2.00 per head.

How many sheep did he buy ?

4. If ^ of 1*8 of ^ of a ship is worth $600, what

should be paid for 25 of it ?

6. James received a present of some money. He
gave ^ of it to his sister, and -g- of the remainder to his

brother, and kept the rest, $4, to himself. How much
iid he receive, and how much did his brother get ?

6. James can di^ a garden by himself in 8 days,
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John cau also dig it alone in ton days. The ownor is

going to pay $27 for the digging. If they dig together,

wrhat should each receive ?

7. Little Jane has a card board 21 in. long and 15

.n. wide, which she wishes to cover with postage stamps

1^ in. long and ^ inches wide, and wishes to know how

many it will take to do it. Make the calculation.

8. How many times will a carriage wheel 4 ft. 8 in.

in diameter turn in going 1 m. 1 fu . 1 per. ? The cir-

cumference of a wheel is 3f times the diameter.

9. A person owns a ship and its cargo vnlned at

$6000. 4 of the value of the cargo is equal to ^ thai

of the ship. Whp,t is the value af each ?

10. How many bushels of potatoes can be sold out

of a garden in which there are 160 rows of potatoes, in

each row 240 hills, and on an average 10 potatoes in

each hill, if 6 potatoes make a pint ?

XX.

1. A farmer bought land from A at 60 dollars

an acre, and the same quantity from B at 85 dollars an

acre. The whole amounted to 53215 dollars. How
many acres did he buy from each ?

2. A farmer has 66 bushels of com, and 90 bushels

of wheat, which he wishes to put into sacks of equal size,

and without mixing the two kinds of grain. How many

bushels must each sack contain ?

3. Define a fraction. Explain how it is that the

product of two proper fractions gives a fraction less

than either of tiiem, and the quotient a fraction greate]

than the dividend.

4. Eeduce to its simplest form :

*
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8. If a shekel contained 240 grains, what was the

weight in pounds Avoirdupois of the head of Goliath's

spear, which was 600 shekels of iion, and of his coat of

mail, which consisted of 6000 shekels of brass ?

6. Find the length of paper ^ yavd wide required to

cover the walls of a room whose len^^fcli is 27 feet

5 inches, breadth 14 feet 7 inches, and height 12 feet

10 inches.

7. A alone can do a piece of work in 11 days, and B
alone can do it in 17 days. How long would they take

to do it together ?

8. One person takes 61 steps of 29 inches each in a

minute, and another takes 59 steps of 31 inches each

;

in walking a mile how much longer will one person take

than the other ?

9. Prove that a decimal is divided by 10000 by re-

moving the decimal point in the dividend four places

towards the left.

10. A farmer sold f of his whole amount of land,

at $26 per acre, and received for it $1000. What
amount of land did the farmer own ?

XXI.

1. If 4 men mow 16 acres in 5 days of 14 hour^

each, in how many days of 13 hours each can 7 men
mow 19^ acres? (See Hamblin Smith, "Complex
Problems.")

2. Divide

i±iii.x|f of 7ibyl+. ^

H'^s^'^H
8+

6

7+1
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8. The following summary is taken from a sales

book : April 3 and five following days, respectively, sold

250 yds. print @ 21 cts.; 1000 yds. @ 18 cts.; 600 yds.

@ 19o.; 3000 yds. @ 18 cts.; 1500 yds. at 22c.; and

375 at 20 cts. Find (1) uhe average selling price per yd.,

(2) the average number of yards sold daily, and (3) the

average daily cash business for the week.

4. Lead weighs 11.4 times, and platinum 21 times

as much as water ; find the weight of the platinum that

w'll be equal to 112 lbs. of lead.

6. The rates of two trains travelling in lihe same

direction being 16 and 60 miles an hour, how long be-

fore the fast train is due at a certain station must the

oiher leave in order to reach the next station, which is

20 miles further on, five minutes before the fast train

^ -rives ?
"

6. Find the G. 0. M. of 68590142 and 86044069.

7. Simplify

1.6 of 2.75-3.8 ^^^ (.119 -.085)*

1.6 -r 2.76 of 3.8* .1193-.086'*

8. A plate of copper 2 ft. 9 in. wide, 8 ft. long, and

) of an inch thick, is rolled into a sheet 1^ inches wide

wrid 18 inches long. Find its thickness.

9. A tree of 140 feet in length was broken into two

pJAces by falling, and ^ of the longer piece was equal

to ^ of the shorter ; find the length of eaoh piece.

10. A man commenced business with a capital of

$8000 ; the first year he gained $40 for every $100 m-

vested, adding his gain to his capital; the second year

he gained $25 for every $100 invested, adding his gain

as before ; the third year he lost j- of his accumulated

eapital ; how much did he make in the three years f
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XXII.

1. Reduce J of 7^ of .86 of 1^ of 8 m. 1 fur. 6 per.

to inches.

2. What are the prime factors of 76675600 ?

$. What No. must be added to 7,869,466 to render

it exactly divisible by 8976 ?

4. In going down street John observes that he

passes a person every 6 steps he takes. Now if he step

80 in. at a time and walk at the rate of 4 miles per

horn-, how many persons will he pass in a walk of 16

minutes ?

6. 1 A can dig a garden in 6 days of 8 hours each, B
can do it in 4 days of 12 hours. How many days of

10 hours each will it require to dig the whole garden

when both work together ?

6. What will be the size of the largest measure with

which 2 bins which contain 39 bush. 2 pks. 8 qts. 1 pt.

aud 46 bush. 1 pk. 1 gaJ. 1 qt. 1 pt., respectively, can

be emptied by an exact number of £Qls of the meas-

ure ? Give answer in pints.

7. A farmer laid out $71778 in purchasing an equal

number of sheep, hogs, and cows. Each sheep cost $6,

each hog twice as much as a sheep, and each cow twice

as much as a hog. How many of each did he buy ?

8. A purse and its contents are worth £1 65. 8(/.,

and the purse is worth 7 times the contents. What is

the value of each ?

9. A owns f of a ship and B the remainder, and ^
ol the difference between their shares is $1600. What
is the vessel worth ?

10. There is a number which when midtiplied hj



BGH B0H00L8 AND OOLLB0XATB INfiTITUTBg. 89

S|, and the product diminished by 1400, and the result

divided by 2^, and this new result increased by 8, and

the sum divided by 4, gives 42 for a quotient. Find the

number.

xxm.
1, A speculator gave $18810 for horses, and sold a

certain number of them for $7990, at $86 each, losing

thereby $10 each ; for how much each must he sell the

remainder so as to gain $2180 on the whole ?

2. In 161384 inches how many miles ?

8. A man bequeathes ^ of hio property to his wife,

J of the remainder to his son, and |- of what then re-

mained to his daughter, and the balance, $1000, to es-

tabUsh a scholarship in a High School ; find the amount

each person received.

4. Simplify

nm of 51-12^} X {8J-(4i-.2«} -r (2ri%3^-

5. A boy starts to run 800 yds., taking three steps

in a second, each step three feet long ; he is followed

after an interval by a dog which makes two bounds of 6

ft. each in every second ; find what start, both in time

and distance, the boy must have so as not to be over-

taken by the dog.

6. In a certain business one partner whose share is

-f^ of the whole, receives from it a profit of $859.20

;

what share is owned by another whose profit is $1969 ?

7. Fifteen cubic inches of copper of specific gravity

6.7, five cubic inclies of tin of specific gravity 7.4, and

(wo cubic inches of lead of specific gravity 11.4, ar«
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melted together ; find the speoifio gravity of the bronze

formed by the mixtuie.

8. Show that

^2881 and 1 a 8 4 « ^ .

2ii 2321 that 2^+ 2^ 2* ^ 2» 2« V''

9. Find the price of 184 tons 17 cwt. 8 grs. 14 lb.

of copper @~£87 17«. lid. per ton. Qr.=28 lbs.

10. Of the number of candidates that presented

themselves at certain entrance examination -^ were

plucked in arithmetic
; ^ of the remainder were plucked

in grammar ; and of those that still remained y^ were

plucked in other branches ; the number of successuil

candidates was 26 ; find the entu-e number of oandi-

datea.

XXTV.

1. Multiply 60738 hj 4620, and verify tho result by

dividing the product by the factors of the multiplier.

2. If 6 articles cost $14.80, how much will 13 cost

at the same rate.

8. The sum of $288 is to be divided among 24 men,

86 women, and 72 children, so that the shares of two

men shall be equal to that of three women, and each

woman's share equal to that of two childi-en ; what will

be the share of each ?

4. If 68 bales of Unen contain 67048 yards, and

each bale contains 34 pieces, and each piece the saiue

number of yards, how many yards are there in eadi

piece ?

6. If a merchant mark his goods on credit 20 per

cent, above casli price, what ready money will 1x9

vukc ibi- an article marked $26 ?
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6. Two workmen could complete a piece of work,

working separately, the one in 5 hours, and the othei

m 8 hours; what part of the work could they gei

through in 1 hour, working together ?

7. Simplify H 22.4 250 1.2

2i+ lf'
*^'^":26"^:8""^:0075-

8. A bought of B 84 yards, and of 46 yards ol

cloth, at $5.50 per yard. Having sold ^ of these pur-

chases to D, at a profit of $1.25 per yard, at what rate

must the remainder be sold that his profit may be $150

on the whole ?

9. A farmer mixed fifteen bushels of oats worth 40

cents a bushel with 5 bushels of com worth 80 cents a

Dushel, what is the mixture worth per bushel ?

10. If 5 oxen or 7 horses eat up the grass of an en-

closure in 74 days, in what time could 6 horses and 7

oxen eat up the grass of the enclosure ?

XXV.

1. Beduce to simplest form

y-r^y OI l^y
_^

1 3

5|of 3tV-2tV lUoiiW
2. If a sovereign weigh 123.274 grains, how many

sovereigns will weigh 21 lbs. 4 oz. 16 dwt. 10 grains?

8. A, B, and are joint owners of a ship ; O's share

is valued at $2000, A's share is ^ of B's, and the sum

of their shares | of the value of the whole ship ; find

the value of the shares held by A and B.

10*' 10»

•26+ -2 of 8-7

4. Express as decimals ^^; and ^^

difference between
•48 --014 of 20

and

and find the

4-3 f 5-6

7-4 -2 of 11
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5. A farmer bought 48.125 tons of bay; for 20 25

tons of it he paid $16 per ton, ani for the rest $18.2625

per ton ; he sold the whole at the average price of $.945

per owt. ; how much did he gain or lose ?

6. What will it cost to cover with lead a cistem

whose depth, length and breadth are 8 ft. 6 in., 7 ft. 10

in., and 5 ft. 4 in., respectively, at $2.48 per square

yard ?

7. If 1^ guilders are equivalent to 9 shilhngs, and

10 shiUings are equivalent to 12*6 francs, find how
many francs to 24 guilders.

8. The expense of carpeting ?» room was $46 ; but

if bhe breadth had been three feet less than it was the

expense would have been $86 ; find the breadth of the

room.

9. A, B, and met; A had 6 loaves, £ had 8

loaves, and had 40 cents ; they divided the loaves

fau:ly, and divided the money fairly between A and

B ; how much did each receive.

10. A mechanic earns on an average $1.87| a day,

and works 22 days per month; if his expenses are

$25.75 a month, how many years will it take him to

save $1116, there being 12 months in a yeai* ?

XXVI.

1. A faimer has three traces of land. The first and

second contain 280 acres each, and the third contains

twice as much as the other two ; how many acres does

the farmer own ? And what would the whole amount to

at $201 per acre ?

2. A cistern whose capacity is 15000 gallonF is sup-

plied witli water by two pipes, each dischn jj^injj 825
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gallons per hour ; but, by leakage, the cistern loses,

durmg the filling, at the rate of 100 gallons per hour.

In what time would the two pipes fill the cistern ?

8. An upholsterer has 120 yards of carpeting of one

kindj 175 of another, and 225 of another. He wishes

to divide the whole into pieces of equal length, and the

longest that can be thus obtained ; what must be the

length of each piece ?

4. One person expends $5 for coal, at $7 per ton ;

and another $6, at $9 per ton. Which of them obtains

the greater quantity of coal ?

ff. Find the value of the expression

(^Hofjofjof 20)^3.

6. Multiply 10.5 by 1.05, and reduce the result to a

fraction in its lowest terms.

7. How many square feet of glass are required to

glaze 5 windows, each containing 14 panes of glass, the

panes measuring 17 inches by 16 inches ?

8. A man buys 25 sheep for $144, and 80 more for

$184 ; what wiU he gain or lose by selling them at

$6.10 apiece?

9. A person who has | of a mine sells | of his share

for $6000. What is the value of the whole mine to

him?

10. A person contracts to do a piece of work in 80

days, and employs 15 men upon it ; the work is hall

finished in 24 days; how many additional workmen

must be then introduced in order to perform the con*

tract?
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xxvn.

1. Define prime numbers ; numbers prime to each

other ; oomposite numbers ; abstract and concrete num-

bers.

2. Gunpowder is composed of nitre, charcoal and

suliDhur, in the proportion of 15, 3 and 2 ; find what

weight of gunpowder would correspond to 45 cwfc. of

nitre, and find also the corresponding weights of char-

coal and sulphur.

8. Express | of I?*. Be?. + .126 of IG^ • .527 oi

186*. 9c?. as a decimal fraction of £5.

4. How many bricks 9 inches long, 4^ inches broad

and 4 inches thick, will be required for a wall 30 ft.

long, 20 ft. high, and 4 ft. thick, allowing the mortar to

make up one-sixteenth of the entire wall ?

6. In a cricket match the highest score was ^ of the

whole number of runs, the next five scores amounted

together to | of the whole, the remaining five scores

to A of the whole, and there were seven wides ; find

the total score.

6. Reduce .769230 to a vulgar fraction in its lowest

terms, and find, to eleven decimal places, by how much

3-f;v-^ differs from 8.14159.
7+ tV

7. What number is that which increased by 2 a-nd

multiplied by 3, the product diminished by 50, and the

remainder divided by 825, gives the quotient of .1206?

8. Simplity

1

1 +
1

+
4-1, and Tf-TT of^TTTn
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0. A sum of £250 17*. Qd. is transmitted from

London through Paris to New York ; £1 Enghsh =
2'i^^jj francs French, and G^ francs =$2.25 ; find the

vahie of the sum in American currency.

10. A piece of work can be done by A alone m C

Aays, by B alone in 5 days, and by alone in 4^ days;

thoy all begin it together, but A only continues to worl;

till it is finished, B leaving oflf 2^ days, and C 1^ days

before its completion; in what time is the work ao-

compHshed ?

xxvm.

1. A merchant bought 290 yards of cloth at 9 dollars

per yard. Having sold 137 yards of it, at 14 dollars

per yard, and 81 yards, at 16 dollars per yard ; what

would be make on the whole by selling the remainder

at 16 dollars per yard.

2. A can build 7 rods of fencing in a day, B can

build 9 rods, and 12 rods, in a day. What quantity

of fencing would afford a number of full days' work for

any one of the three ?

8. Tlie working wheel of a locomotive is 226 inches

in circumference. It turns 91 times in a minute ;

through how many furlongs, perches, &o., does it diaw

, the train in a minute ?

4. A contributed towards a charitable purpose 23^

dollars, B contributed twice as much as A, C as much

as B, D as much as A and B together, and E as much

as all the rest. What was the whole contribution ?

6. What is the difference in the gain per cent, be-

tween selling goods at 2//., which cost l^., and selling

goods at 2^(i. which cost %L ?
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6. How may the relative magnitudes of two or more
fiaotions bo compaied ? Express by the least integers

the relative magnitude of the fractions \^, H and |^.

7. Reduce to the simplest form :

—

8. Find what decimal multiplied by 8760 will giy«

the sum of 17.6, t^tj of 86, y^ of 1801, and 96.812.

9. Find the difference between

4/^ + 6.81-2.5 A a ^t J t orrm-J-y~L and A of Jj of .875.

4,2^ of 82 of .46

10. A and B together can mow a meadow in 5 days,

and B could do it himself in 8 days. In what time

could A mow the meadow ?

XXIX.

1. Find the cost of 18 lbs. 8 oz. 17 dwts. 11 grs. at

£1 2s. M. per lb.

2. Two clocks point to 2 at the same instant ; one

loses 3^ seconds and the other gains 4 seconds in 12

hours ; wlien will one be half an hour before the other,

and what time will each clock then show ?

3. Express 2| of 1^ tons-|^ of 4 [tons+2f of IJ

cwt. —4 ^f 1 ton 12 cwt. as the faction of ^ of 10|^ of a

ton -f I of y cwt.

4. The specific gravity of atmospheric air compared

\, iih water is .0012 ; I ask for the specific gravity oi

common gas, and am told it is .46 compared with air

;

find its specific gravity compared with water.

6. A quantity of tea was sold for one dollar a pound,

the gain being one-tenth of the cost price ; the total

gain was $57.60 ; how much tea was sold ?
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6. An engine, A, is pumping 10,000 gallons of wator

per minute from a mean depth of 200 fathoms, on a

consumption of 14,400 lbs. of coal iicr day, while an-

other, B, is pumping 16,000 gallons per minute from a

depth of 60 fathoms, on half the quantity of coal ; which

is working most economically, and in what ratio ?

7. Divide

8. Find the cost price of lead per cwt., if the sale oi

48 cwt. for $218.70, give ft profit of one-eighth of the

original price.

9. Simplify

91.81 + .0298
and 8.876 x8.6-»-6.C8x

8.05

,l-.092674' 7 8.06

10. A and B engage in business, A contributing

$12,000, and B $8,000 ; B is to have one-tenth of the

profits for managing the business ; how should a profil

of $10,000 be divided ?

11. An income first pays the water rates, and on the

amount thus reduced an income tax of 2^ cents in the

dollar, and then only ^ of the gross income remains

;

find the water rate.

i

XXX.

1. Reduce to its lowest terms the following fractional

expression :

—

767 acres 9 chains 279 yds 4 ft.

208 sq. miles 181 acres 98 yds. 4 ft.

S. A horse-power will lift 88,000 pounds one foot

high per minute ; how many gallons of water per day
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of 24 hours will an on«jfitio of 120 liorflo-powor lift to

the houjflifc of MO faihoiua, a gallou of wator woij;liing

10 lbs ?

8. Wlmt must bo added to .860 of jC2 17«. lOd, to

make up
i jj

of £8 Ids. l^d. ?

4. Wjitor oxpandti wlioii frooKinp so that a cubic foot

of watoi- bucojnoa 1.080 ft. of ioo ; liiid liow many cubic

foot of wiitoi* tlioro arc iu an icoborg wliicli is 000 fit

loug. 88 ft. broad, aud 220 ft. high.

ff. Siiuphfy

\^S ^.T
—

*
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XXXT.

1, Defliio diviBor, dividend, quot.iont, n^niaindt^r.

How Tiumy of thcHO aro abstraot. wIkmi Whs dividend is

nl)Htra«t ? How many aro ooiioreto whou the dividend

is ooncroto ?

2. Boduoo to its simplost form,

8. At wliat ])rieo por lb. miiHt a fjfrocor hoU h\i<v>i"

wliioli cost, liim $15.40 por owt., so that on ovory $44

of outliiy ho may {^'ain the cost pricso of 80 Iha.

^,. Find tho oxpoHHO of paporln,^' a room JK) ft. fl in.

Ion-;, 21 1't. 83 broad, ami 11 ft. lii}";!!, i\u) papor boin«

2 It. }3J
in. wido, and coating 81 cents a yiird.

6. Prove tho rule for ohan{::in<» a mixed circulating

dooinnU to a vulj^nvr fraction. Find a recurring decimal

equal to 5.874-fl.02i—.28--1.74812()f 2.2428.

6. A and B oommonco a ])ioco of wovl( on Monday

morning, and by Wednesday niglit have done ^„ of it

;

A tlion leaves, and B completes the woilt in days

;

in how nuiny days could each working sopaiately have

done the work?

7. A man bought 2400 bushels of wheat at 00 cents

a busliel, and found that, by mistake in measuiing it, hv

had more than he paid for to tho extent of 2.26 bushels

in (!Vory hundred ; he sold tho whole quantity at $1.06

a bushel ; find how much he made by tlie transaction.

8. The first and second terms of a proportion are

.0886 and .0875 rospociivoly, and the fourth term b J

of the sum oi thcBc uuuibeis ; hud [hv thiid term.
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9. I bought 4250 lbs. of wheat at $1.02 $ bushel,

and 8408^ lbs. of oats at 64 cts. a bushel ; I /^old the

oats at a certain loss per bushel, and the wheat at an

advance of 14 cts. per bushel, gaining on the whole 98

ets. ; at what i)rice per bushel did I sell the oats ?

10. Make out in correct form (with the amount) the

following bill of goods : Jas. Smith sold to Jno. Brown,

150 lbs. sugar @ 12^ cts., 240 lbs. do. @ llf , 320 lbs.

rice @ 10^ cts., 220 lbs. coffee @ 22^ cts. ; 80 boxes

oranges @ $3.75, 16 do. lemons @ $3.37^, 16 do.

raisins @ $d.l2|.,

XXXII.

1. Define multiplicand, multiplier, product. What
kind of number is the multiplier in every instance?

Find area of board 4 ft. long and 8 ft. wide, and explain

cleaiiy what kind of units the two factors respectively

express. Shew why, when the multiplier is greater

than 12, each successive partial product is put one place

lartLor to the left.

2. Find the number of rails each 24 ft. long, and

weighing 20 lbs. 8 oz. to the foot, that can be made
out of 100 tons 3 cwt. 16 lbs. of steel,

8. Beduce to a docimal,

c?"ol^F^'"T~
of A\'t-J of a of I of a of 8|.

4. If a model of the earth were made with a diameter

of 20 feet, express as the fraction of an inch the height

of the liigliest mountain, taking the earth's diameter as

7912 miles, and the actual height of the liighest moun-

tain as 80,000 feet.

5. If wue fencing cost 2». 4^/. per yard, find what

must be paid for enclosing a field 805 yds. long and 150

yds. wide. Answer in dollars and cents.
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6. A garrison of 1000 men, provisioned for 60 days,

17118 reinforced at the end of 18 days, and the provisions

were exhausted at the end of DO days from that time

;

of how many men did the reinforcement consist ?

7. Find how many cubic yards of water are dis-

placed by a ship whose gross weight is 750 tons, grant-

ing that a cuibic foot of water weighs 64 lbs.

8. There are four village lots i the first contains ^
of f of an acre, the second 40f rods, the third } of an

acre, and the fourth f of | of an acre ; find the quan-

tity of land in the four lots.

9. How much water must be added to 68 gallons of

brandy, worth $4.40 a gallon, in order that the mixture

may be worth |)8.60 a gallon ?

10. Fmd the value of .79 of 5.125 shillings -*- .726 of

18.3 shillings —.125 of two shillings +.76 of a penny.

Answer in shillings and pence.

'^1

xxxm.
1. Simplify

^ of (If of 2t+6J^2|) +{ of (6i+g~3

8. The amount of duties collected at the Toronto

Custom House on the 26th January, 1877, was

$3421.98. Assuming that the average duty was 17

J

per cent., find the invoice value of the goods on which

the above amount was paid.

8. A can do in 10 days, B in 12 days, and in 16

days, a piece of work for which $64 is to be paid ; they

all begin together, and work 3^ days, when B and

leave, and the work is finished by A. How should the

money be divided ?

i!
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4. Express an English mile in terms of the ItVeuch

kilometre, tlie kilometre hcing 1000 metres, and 64

metres being equal to 70 yards.

6. " Authorized rate of discount on American in-

t^oices, 6 per cent."

—

(Mailj Jan. 29.) Assuming tliis,

find (in Canadian cy.) the duty at Vl\ per cent, on

goods invoiced at $1880.

6. A and B have equal incomes ; A*s expenditure is

to B*s as 6:6 ; at the end of two years A has saved

$600, which is y\- of B's savings ; what is the income

of each ?

7. Find the cost of an embankment a mile long, 4

ft. high, and 18^ ft. wide, at 12 cents per cubic yard for

the first foot in Iieight, and 2 cents a yard extra for

each successive foot in height.

8. If a new unit of weight were instituted contain*

lug 1 lb. 1 oz. 8.826 drs. avoirdupois, how many such

units of weight would make 587 lbs. 11 oz. 16 drs. ?

9. A railway train travels 80 miles an hour, in-

cluding stoppages, and 86 miles an hour when it does

not stop ; in what distance will the train lose 2 hours

by stoppages ?

10. Of the candidates at an entrance examination,

.07 failed in grammar, ^ of the remainder in arithme*

tic, and 67 passed ; find the number of candidates.

XXXIV.

1. Add together 6 rods, 7 fathoms, 8 cubits, 6 Eng*

hsh eUs, 8 chains and 8 inches ; express the result in

feet,

2. Take the G. 0. M. of 4i8, 728, 822, and 952,

'.•^m tlie L. 0. M. of 2.^, 5, 12^, 171 and S3, and divide
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the differeuoe dimmished by 28} by the sum of 824

and 76.

8. Reduce f^, |f, ff, fj, ^ and ?ito equivalent
9|

fractions having the same numerator.

4i

4. A can do as much work in one hour as B can do

in one hour and a half, and B can do twice as much
work in tlin same time as C. If A, B, and can do a

piece of work in 6 days, in what tLme would each of them
do it ?

6. Find the sum of ?JlHE£i« + ___^iy?ii_^_ +
£7 5 French ISs

1 oz. Avoir. , 1 dr. Avoir. . 10*77 , 451
+ =—q—

;

T ^^^. +•
1 scruple. 1 dwt. 2804 1920

6. Multiply /j+ 4| _ 81 _
f of 7

8+ 8

4 + i

6+
8

8+.

n by

7}-6r

7. If 6 ac. 8 r. 18 per. 4 yds. of land cost $200

;

find the price at the same rate of a square piece of laud

one furlong in length.

8. A traveller sets out from Toronto to Brampton,

and travels uniformly at the rate of 8 miles an hour,

and returns at the rate of 4 miles an hour: he was an

hour and a half longer in going than returning : find

the distance from Toronto to Brampton,
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9. Beduce to its simplest fonn, — -—-. +^
' 111 X -01

4-368 miles

1 mile, 13 per. 1 ft.
"^ 80

f
11•87 £4 17s. 6d.

~ II
•"

JBl-049

4 tons 18 cwt.

5-876 lbs. •

10. If 48 pioneers in 5 days of 12^ hours long, oan

dig a trench 139-76 yds. long, 4*6 yds. wide, and 2-6

yds. deep, how many hours per day must 90 pioneers

work during 42 days in order to dig a trench 1636.6876

yds. long, 4-876 yds. wide, and 8*2 yds. deep ?

XXXV.

1. Simplify

8t-t—i of j- . lOf -^i of i .
2.'8_ 4

a V 1 nf 1 9.1 .1-1 i V L 2 1 A*6ixiof}- 21-Hix^ f .16"

2. Eeduce 2^ of 8^ of | of 3i English ells to thi

fraction of f of f of 6|- French ells.

8. A can do a piece of work in 6, B in 6, and C in

8 days. If A. and B work at it two days each, how

long will it take B and G to finish it ?

4. A man buys land at $60 per acre. If he sell |
of it to A at $80 per acre, ^ of the remainder to B at

$22 for i of an acre, and the rest, which is 120 acres,

to G at $76 for % of an acre ; what is his gain or loss ?

6. Sold tea at 90 cents per lb., having gained ^ of

the cost , find the selling price per lb., if he had lost |^

6. A man can row a boat from A to B (a distance of

80 miles) in 7^ hours if there be no current ; how long

would it take him to row it if there was a ourrent of 1}
milee per hour from B to A ?
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T. If A can do f of a piece of work in 2J days, and

B can do f of the same work in 8f days, how long will

it take A and B working together to do it ?

8. Divide $2880 between A and B so that f of A's

share will be equal to f of B's.

9. A man divided his property as follows:—He
gives to his eldest son ^ of his property, to his second

son i of the remainder, and to his wife what was then

left. If he had given his second son twice as much
he would have received $800 more than the eldest.

Find the share of each.

10. Bought 180 gals, wine @ $2.60 per gal. ; paid

for carriage $8.60; for duties $5.80. If ^ of it be

lost by leakage, at what price per gal. must the balance

be sold to gain by the whole transaction $10.60 ?

11. A can do a piece of work in 4, B in 6, C in 6

days. If A and B work at it 1^ days each, how much
will it be worth to finish it if A and can earn $2.80

per day ?

XXXVI.
1. Distinguish between abstract and concrete num-

bers ; in multiplication show that the multiplier cannot

be concrete

„. ,.
" 186+7980x7080-5-7847-(491-806)

SunpUfy 225x160^5x8.
•

2. If 8 turkeys and 5 geese cost $4.75, and 2 turk-

eys and 7 geese cost $3.50, what is the price of 10

turkeys ?

8. Define reduction ascending.

With the difference between £1 17*. 9d.f Halifax cnr-

rency, and $8.68^, I purchase an equal number of

oranges, figs, and apples; the oranges costing 6d,, ihe
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figs 2d.t and the apples Id, each ; how many of each

did I purchase ?

4. What is tha difference in length betweeji 5 perchee

2]^ yds. and 17 Enghsh ells, 8 qrs. 8 nls. ? (Answer in

inches.)

6. What is the distinction between the simple and

compound rules ?

A farm containing 486 acres 2 ro. 14 per. 12 yds. 2

ft. 72 in. was divided among A, B and 0, so that 6
received 79 acres 1 ro. 89 per. 23 yds. 8 ft. 108 inches

more than 0, and 41 acres 12 per. 12 yds. 2 ft. 86 in.

less than A ; how many inches in A's share ?

6. By what must 141 miles 1 fur. 1 per. 8} yds. 1

ft;, be divided so as to give 6 for quotient and leave 8

m. 5 fur. 88 per. 2 yds. for remainder ?

7. Define a fraction. How is fraction reduced to its

lowest terms ? Give the reason for the process.

Beduce the difference in weight between 2 lbs. of lead

and 2 lbs. of silver to the fraction of 6 dig. 2 scrs.

8. An estate worth $10,000 is left to A, B and ; |

to A, } to B, and the remainder to ; find C's portion

and its value.

1 3
9. If -^+2i-v4|+fx 1.2^.8 of an acre of farm

land cost /J^iTi of $850, what ought a village

lot to cost which is 182 feet long by 880 feet wide, if land

in the village be worth 2^ times as much as farm land f

10. A does ^ of a piece of work in 4 hours, B does

f of what remains in 1 hour, and C finishes it in 20

minutes ; how long would it have taken all working to-

gether to do the work f
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xxxvn.

1. When an ounce of gold costs $19.46, what iR the

the cost of .04 lb. ?

2. An imperial gallon contains 277.274 cubic inches.

How many gallons would a vessel contain whose capa-

city is 98i cubic feet ?

8. Required the mean of the following observations

of temperature :—41«> 29', 41° 27f, 39"^ 18', 41° 38',

87<>
47J',

440 28', 40° 18'.

4. Feb. 6, 1877: "Gold in New York opened at

105i." At this ra'e, how much gold must be paid for

$4210.42,^^ currency?

6. There was a question whether the indemnity to

be paid by the King of Ashantee was 5,000 oz. of gold

or 60,000 oz. ; what was the amount of money in dis-

pute, gold being reckoned at £8 lis. lO^d. per oz. ?

6. A man instructed his servant to lay out equal

sums in buying oxen, sheep and horses, and to spend

as little as possible. The servant agreed to forfeit $2

for every ox, $1 for every sheep, and $4 for every horse

which he bought more than was necessary to obey or-

ders. He bought the oxen at $40 each, the sheep at

.$5 each, and the horses being at the prices of $50 each

and $60 each, he bought those at $50 each. What
should be the forfeit on account of the mistake ?

7. A, B and run a race. A starts at 9 a.m., and

goes at the rate of 8 miles an hour ; B starts at 10.15

a.m., and goes at the rate of 10 miles an hour ; vvhen

should C start, who goes at the rate of 12 miles an hour,

so that when A is overtaken by B, may be one mile

behind them ?
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8. If 2 owt. 8 qrs. 21 lb. sugar cost $58.40, find the

valuj of 17 cwt. 2 qrs. 14 lb. (Cwt.= 112 lbs.

9. A block of stone is 4 ft. long, 2 ft. b in. broad,

and 1 ft. 8 in. thick ; it weighs 27 cwt. ; find the weight

of 60 cubic inches of the stone.

10. A candidate at an Entrance examination ob-

tained as an answer to a question 27 ft. 8 inches ; but

found that he had used 5.4 instead of 5.2 as a multi-

plier ; find the correct answer.

xxxvin.

1. The dividend decreased by 18 is equal to 88 times

the remainder ; the difference between the remainder

and divisor is 9 ; the quotient is 21 ; find the divisor,

dividend, and remainder.

2. Prove that | of 1 ="i of 6. Simplify

(8||+ •142857) X 2126.

8. A has four times as much money as B ; they play

together, each staking 10 shillings ; A wins the first

game, but loses the next ten games, and then three

tunes A's money is equal to seven times £'s : what had

each at first ?

4. In a school there are 158 scholars in the lower

form, and 119 in the upper form. The scholars are so

divided that the number in each class in tl j lower form

and upper form is the same, and the number of classes

as few au possible. Find the number in each class and

the total number of classes.

5. Suppose miity to represent *0012, what nmuber

rapresents *0001 ?
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6. A man buys 100 gallons of wine at $2.00 a gal*

Ion, and keeps part for his own use. In selling at $2.26

a gallon, by using a false measure he gives S^^ quarts

for a gallon, clearing $25.00 by the sale. How many
gallons did he keep for his own use ?

7. A company of boys is met by A, who gives each

boy 40 cents ; afterwards the boys are joined by 16

others, and the money received from A divided equally

among all the boys, who are met by B, and he gives

each boy 80 cents ; afterwards the boys are joined by

18 others, and the money is again equally divided, when

it is found that each boy has 20 cents. How many
boys in the company when met by A ? .

8. A gi'ocer buys tea at 64 cents a lb. and sells it so

61
as to gain ^ of the cost price ; find his receipts on

6048 lbs.

9. A man divides the value of his estate equally

among his three sons. The first son gains an amount

equal to one-third of what he has ; the second loses one-

third of what he has, and the third gains one-third of

what he has, and then loses one-third of what he has

after his gain ; and now the sons together have $800

less than the value of the estate. What was its value ?

10. I sold $20,000 stock of ConsoHdated Bank at

98^ and invested the proceeds in Bank of Commerce

stock, selling at 120, and paying a half-yearly dividend

of $4^ on every $100 of stock ; find my half-yearly

income.

XXXIX.

1. What number divided by 36821 will giye a quo-

tient 6627 with remainder 824 ?
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2. In multiplying a number by 89, I begin the par*

tial product of 8 and the multiplicand under the figure

in the tens' place of the product by 9. Why do I do so ?

Show that the sum of the partial products is the com-

plete product.

8. Addition, Subtraction, Multiplication and Division

are called the fundamental rules of Arithmetic; why

ore they so named ?

4. In making out a bill for 65 bushels of oats at 40

cents per bushel, I multiply 65 by 40, and givo the re-

sult $26.00. Am I correct? Give reasons for your

answer.

64i
ff. The less of two numbers is

* of 8f

'

and their

difference is ~ ; what is the greater number ?
nr

6. How much must be paid for 860 feet of boards at

$12.00 per M, 250 shingles at $2.50 per M, and 760 feet

of timber at $1.00 per G ?

7. A and B set out at the same time from places 88

miles apart, and meet at the end of 12 hours ; A travels

1) miles per hour more than B. How many miles did

each travel ?

8. Sold a house for $4800, and gained i of its cost.

What did it cost 9

9. If 10 men can do a piece of work in 12 days,

how soon after beginning must they be joined by 8 more
so as to finish the work in 10 days?

10. If a man fill ^ of a cask with brandy, ] with

wine, and ^ with water, and it lack 21^ gallons of b«ing

full, how many gallons wiU that cask contain ?



XL.

1. In 1284567 sq. in., how many acres, roods, fto. ?

2. The remainder 8 is ^ of the divisor, and -i^ of the

quotient ; find the divisor.

8. If I purchased 2 J yds. of black cloth at 168. 6df.

per yard, 2§ yds. doesldn at 7*. 6d. per yard, 8^ yds.

alpaca at Is. 6d. per yard. If yds. linen at Is. 8d. per

yard, and 6^ yds. tiannel at Is. 10^7. per yard. What
change should I receive out of a twenty-five dollar bill ?

4. Add t of a peck to 2| gals., and reduce the result

to a decimal of 4 bus. 2 gals. 2 qts.

ff« Beduce to its simplest form,

6|of7,\-i-3-8of2~H

tV(2-045--6).

6. The bottom of a cistern measures 7 ft. 6 in. by 8

ft. 2 in., how deep must it be to contain 76 cubic ft. of

water ?

7. A boy gives ^ of his marbles to A, } to B, and the

rest to C. loses 20, and has then 70 less than A.

How many had each at first ?

8. A man lost ^ of the value of his horse by selling

it for $60 ; for what should he have sold it to gain f of

its value ?

9. A man has $4000 in the bank. He drew out^
of it, and then ^ of the remainder, and afterwards depos-

ited i of what he had drawn out. How much had he

then in the Bank ?

10. A man after paying a tax of 2 cents on every

dollar of his income, and also spending $2 per day, is

still able to save $495 a year (865 days) ; what is his

income?

i .'I
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CANDIDATES FOR THIRD-GLASS
CERTIFICATES.

July, 1871.

1. Write in figures and express in words the ntim*

bers seven hundred and one units in the 6th period,

fourteen in the 6th, one hundred and twenty in the 8rd,

fouteen in the 2nd, and nine in the 1st.

2. Shew that the corresponding operation in the

simple and the oompouni rules, are based on the same

principles. How many years, months, days, houi-s

and minutes from 20 minutes past 4 o'clock P. M.,

July 15th, 1862, to 25 minutes past 11 o'clock, June

29th. 1871?

8. State the principles on which is based the rule

for finding the G. G. M. of two numbers. Apply them

to find that of 3621 and 1581.

4. The driving wheels of a locomotive are 17^ feet

ill circumference, and the trucks lOf, what distance

must the train move to bring wheel and truck into same

relative positions as at starting ?

5. State the general principles on which the rulef



SHlBD-CIiASS OEBTIFIOATBg. 118

of fractions depend-, and find the simplest form of

(71 -5i) of
{ (4i X i) + H } X (3J - A).

91
6. From the sum of 2^| acres, f of 8^ acres, 251

if

roods, and -^ of l-,*!- perches, take 4 acres, 25 perches,

12 square yards.

7. A man divided a farm among three sons ; to the

first he gave 80 acres, to the second | of the whole, and

to the third J as much as to both the others. How
many acres did the farm contain ?

8. Find the sum, difference and product of 8*466

and '425.

9. Find values of 2*7345 according as the unit is

£2 Si., or 5 acres, 2 roods, 10 perches, or 6oz. lOdwt.,

16grs.

10- dold 20900 feet of lumber for $831*62J, gaining

thereby $78*37^. What had it cost per ?

11. Explain the difference between simple and com-

pound proportion. In Nova Scotia the Sovereign is

worth $5, and in Ontario $4*86§ ; convert, $2720-40

Ontario currency into Nova Scotia currency.

12. (a) Eeceived $4100 from my agent, who had

deducted his commission at 5 '/>, as proceeds of sale of

goods ; what were the goods sold at ?

(b) Eemitted $4100, including commission, to

my Lgent to invest for me on commission of 6 % : what

was his commission ?

n.

Decembeb, 1871.

1. (1). Divide £4,762 15«. 9fei. by 800.

(2.) My house and lot cost £661 I5a. Qd. ; the
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house cost 15i times as much as the lot ; find the cost

of the house.

2. Shew clearly that both terms of a fraction can Ik.

multiplied by the same number, without changing the

value of the fraction.

8. Simplify (M+^^^^|--^)-2r%.

4. A sum of money was divided among A, B, and

; A received '939 of J^ of it ; B, -^ of it, and 0,

$3015.80 ; find the amount divided.

5. A ti-ench 80 yards long, 10 feet deep and 9 feet

wide, was completed by 20 men in 12^ days, of

ten hours each; and a trench 76 yards long, and

twelve feet deep was completed by thirty men in 7i
days, of 9^ hours each ; how wide was the latter

trench ?

6. The cost of carpeting a room lOJ yards long,

with carpet 27 inches wide, and costing $1.85 a yard,

was $93.15 : find the width of the roonr

7. A grocer mixes 60 lbs. of tea at 65 cents a lb.,

with 80 lbs. at 60 cents a lb.; at what rate per lb. must

he sell the mixture to gain 80% ?

8. A person loaned $480 for two months and 18

days at 9% : what interest did he receive ?

9. I send $5250 to a commission merchant in Mon*

treal, who charges 5y<> for investing, with instructions to

purchase certain goods, deducting his commission from

the amount of money sent him : find his commission.

10. A coal dealer bought 784,000 lbs. of coal, at

$4.50 a ton (2240 lbs.), and sold 524,500 lbs. of it at

the rate of $5.50 per short ton (2000 lbs.), and the bal-

ance at $4.20 per short ton : find the whole gain.
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in,

July, 1872.

1. The demand of 10 hours' pay for nine hours

work IS equivalent to a demand of what increase % in

wagew V

2. What number divided by (^-HtV)-*"(3~1) ^

(J + i)wiUgiveT3Yof
AS A 8

3_ .fij of ^TT

6i IH of 247 ?

8. Find amount of following account:—448 lbs.

butter at 28 cents, 486 lbs. cheese at 9^ cents, 240| lbs.

lard at llf cents, 254^ lbs. tallow at 13^ cents, 40f
dozen eggs at 16f cents, 15 bbls. salt at $1*40, and

481-}^ lbs. ham at 12^ cents.

4. A bankrupt owes four creditors as follows :—

A

$26*00, B $3300, C 4200, and D $4000 ; his property

is worth $10600 ; what does each creditor receive ?

6. A lumber merchant bought 106250 feet of lumber

at 14| per M., and retailed it at $1-76 per 0. Find his

gain.

6. Find the expense of plastering a room 20 feet long,

18^ feet wide, and 11^ feet high, at 18 cents a yard.

7. If 25 men build a waU 16 ft. high, 2 ft. thick,

and 50 ft. long, in 12 days of 9 hours each, how many
hours per day must 40 men work to build a wall 60 feet

long, 8 feet thick, and 20 ft. high in 25 days ?

8. How much water must be mixed with 600 gallons

wine, at $2*50 a gallon, in order to m.^ke the mixtme

worth $2 per gallon ?

9. If $120 gam $5'84 in 126 days, find the gain in

860 days.

10. A merchant bought 600 bis. of flour at $6-25 a
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bl., on a credit of 8 months. He sold it ai (ii)6*60 a bl.

on a credit of 4 months. What was his net cash gain,

money being worth 12% ?

IV.

July, 1873,

1. Define a fraction and fully explain the terms

numerator and denominator.

Simplify
3 X 11

2i

2. Bought I of 4^ cords of wood for ^ of § of $80

:

what were two cords wort-i at the same rate ?

8. Show how to convert pure circulating decimals

and mixed circulating decimals to vulgar fractions.

Find the sum of -478, -32*1, -82, -78564, -6, and

•*4826, and the product . >f 3-456 by -425.

4. How many feet of lumber will be required to in-

close a bailding 60^ feet long, 40:|: feet wide, 22 feet

high, and each side of the roof 24| feet, allowing 523^
feet for the gables, and making no deductions for doors

and windows ?

5. Find the difference between the true and the bank

discount of $2600, payable in 90 days, at 7 per cent.

6. Find cost of plastering the walls of a room 80J
feet long, 18^ feet wide, 12 feet high, at 18 cents per

square yard (no allowance for openings) ; find also the

cost of carpeting such a room with carpet 27 inches

wide, and costing $1.80 per yard.

7. Ten per cent, of an army was slain on the field

of battle, and 6 per cent, of the remainder were mor-

tally wounded: the difference between the killed and
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mortally wounded was 1100 ; how many men went into

battle ?

8. Having received a stock dividend of 8 per cent,,

I find I am now the owner of 297 shares; how many

shares did I own at first ?

9. Given, that pure water is composed of oxygen

and hydrogen in the proportion, by weight of 15 to 2,

find the weight of each in a cubic foot of water.

10. How many railway shares (100 each) at 40%
discount must be sold in order that the proceeds in-

vested in bank stock, which is 4% below par, and pays

a dividend of If, may yieW an income of $1680.

11. A railway company pays $24.75 per acre for a

portion of road 100 miles long and 94J feet wide, find

the whole amount paid.

12. An insurance company took a risk at 2|»/o, and

reinsured f of the risk at 2% ; the premium received

exceeded the premium paid by $42 ; find the amoun)

of the risk.

December, 1873.

1. From a pound Troy are coined 46|^ sovereigns

;

find (in £ s. d.) the price per oz. of gold.

2. Divide $29.50 between two persons, so that one

shall receive half as much again as the other.

8. Simplify i of It -^, of ^«+t3^ of-|5 -^
4. The sum paid for 494 gallons oil, including a

duty on each gallon which amounts to ^ of the cost price

of a gallon, is $1719.12; find the duty on a gal^or.

6. A merchant tailor bought 27 pieces of cloth, each

I-
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containinfj 19| yards, at $4.31^ a yard, and paid freight

I9.62J ; he sold so as to gain $381. 87J. At what price

per yard was the cloth sold ?

6. A and B can do a work in 3 days, B and C in 6

days, and A and C in 4 days. If $16 be paid for the

work, what is each man worth per day ?

7. Find the value of 30 cwt. 1 qr. 15 lbs. of sugar at

$10.20 per cwt. (qr. = 25 lbs.)

8. A person, after paying an income tax of 2 mills

on the dollar, has $1531.93 left. Find his gross income.

9. Find the cost of covering a room 27 feet wide

and 30 feet long, with matting 2 ft. 6 in. wide and

costing $1.62^ a yard.

10. A miller has a bin 8 ft. long, 4^ ft. wide, and 2^

ft. deep, holding 75 bushels ; how deep must he make

another bin, which is to be 18 ft. long and 3| ft. wide,

so that its capacity may be 450 bushels.

11. A man, engaged in business with a capital of

Si 0920, is making 12^ per cent, per annum on his

capital ; but, on account of ill-health, he quits the busi-

ness, and loans his money at 7f%. How much does he

lose by the change in 2 years, 5^ months ?

VI.

July, 1874.

1. Simplify

^^m^^n (f-u+^f+A) 1

X 4:25.^0

2. Water is composed of two gases, oxygen and

hydrogen, in the proportion of 88.9 to 11.1 ; what

weight is there of each in a cubic yard of water ? (cubic

foot of water weighs 1000 oz.)

^-i
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8* The sum of $1,416 is to be divided among 16

men, £0 women, and 80 children in such a manner that

a man and a child shall together receive as much as

two women, and all the women shall together rec ' ive

$480; find the amount received by each man, woman,
and child, respectively.

4. A bankrupt who is paying 37^ cents in the dollar,

divides among his creditors $6,300 ; what do his debts

amount to?

6. It costs $96.25 to carpet a room 22 ft. 6 in. long,

with carpet 27 in. wide and $1.75 a yard; find the

width of the room.

6. If 8 men or 5 boys can do a piece of work in 17

days ; in how many days will 5 men and 3 boys do a

piece of work three times as great.

7. Find the cost of 38 yds. 2 qrs. 8 nails of cloth

when 3.75 yds. cost $3,825.

8. A man invests half his fortune in land, a fifth of

it in Bank Stock, a sixth in provincial debentures, and

loses the remainder ($8,000) in speculation—What was

his fortune at first.

9. Bought 9,000 bushels of wheat at $1.12J a bush.,

payable in 6 months ; I sold it immediately for $1,06 a

bushel, cash, and put the money at interest at 10 per

cent. At the end of the six months I paid for the wheat;

did I gain or lose by the transaction, and how much ?

10. In an examination, Arithmetic and Grammar
are valued at 200 marks each ; Education, Geography

and History, at 150 marks each. A candidate obtains

70 "/o in Arithmetic, 66 "/o in Grammar, 60 % in Educa-

tion, 60 "/• in History, and 40 % in Geography , find his

average rate per cent. (i. e. rate per cent, obtained of

the aggregate marks.)

'W

I i



BZAMINATION PAFEBS*

vn.

l-Ulli+liiz^i
^ "^114+21

July, 1875.

1. Simplify,

1 |_f ^ 84*)

2. A wine merchant pays $175 for a hogshead oi

wine, and bottles it off into an equal number of quart,

pint- <ind half-pint bottles: how many dozen of each

has he, and at what must he sell it per dozen to gain

1^ of his outlay ?

3. What must be the face of a note so that when

discounted at a bank for 4 months and 9 days, at 9 pel

cent., it will give |240 ?

4. A, B and C having equal shares of a ship, selJ

respectively one-third, one-quarter, and one-fifth of their

shares to D, who dies and leaves his share equally

among them : If B's and C's interest in the ship be

now worth $37,800, what is the vaiue of A's share ?

6. A farmer has 600 bushels of wheat ; he can sell

it at once for $1.20 a bushel ; by storing it for six

months at a cost of $20 paid in advance, he can realize

$1.30 a bushel ; he adopts the former com-se ; mone^

being worth 8% per p.nnum, determine how much he hp"

gained or lost by so doing.
• • •

6. Express the value of '83 of 8*. + '06 of 2 guineas

4 1.8 of 5*.

7. A merchant bought a number of barrels of floui

for $1800 ; he used 20 bbls. and sold | of the remainder

for $1568, which was $224 more than cost. How
many barrels did he buy ?

8. When gold is quoted at 183^, what is the gold

value of a $10 greenback ?
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(^. A piece of land whose length is 161 yds. 1} ft.,

and hreadth 85 yds., is to be exchanged for part of a

strip of land of the same quality, whose breadth is 16

yds. 2^ ft. Find the length of the equivalent strip.

10. What is the duty on 4 hogsheads of sugar each

weighing 1280 lbs., gross, at 2f cents a pound ; tare 14

per cent.

11. A merchant in New York wishes to remit to

London a bill of exchange for ^^293 Is. Od.; what is the

cost of this bill when exchange is at 9|y<> premium ?

vm.

N. Sm June, 1876.

1. Find the value of
mi-\)

of 4 shil-

lings, and express 7x1qT+ 3s<1Q3 "^ decimals.

2. A. and B. agree to divide their travelling ex-

penses in the j)roportion of 1|^ to 1. A. pays on the

whole $129, and B. $76.26 ; what has the one to pay

and the other to receive in order to settle the account ?

8. A certain number of men, twice as many women,

and three times as many boys earn $124 in 6 days

;

each man earned $1.20, each women 66| cents, and

each boy 68^ cents per day. How many were there of

each?

4. Seven-tenths of the selling price of certain goods

is two per cent, less than cost. Find the gain per cent,

at which the goods are sold.

6. At 2^ per cent., what will be the cost of insuring

property worth $8600, so that in the event of loss the

3

1
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worth of the goods and the premium of insurance may
be recovered ?

6. A, B, and C, do a work in 10 days; A does 1^

times what B does in the same time, and B does | what

C does in the same time. How long would it take each

to do the work ?

7. Bought a number of cattle for $2000; had 1

bought 20 head more at a cost of ten dollars per head

less, my entire outlay would have been $2800. How
many cattle were purchased ?

8. Find interest on a note for $515.62, dated March

1st, 1878, and paid July 16th, 1876, at 8%.

9. A man mowing grass walks at the rate of *85

miles an hour, and in 70 minutes mows a grass plot of

1056 square yards ; how broad does he mow ?

10. A tradesman has a cash price for goods and a

nine months' credit price: money being worth 8% per

annum simple interest, find the ratio of the prices*

IX.

July, 1876.

1. Hni what quantity must be added tO

l^of 8| . If of H 2| of 6f
1 87̂ of 2§

of ^^'m^-o +
8|

If of 32|

^_o^f\

h of 4/

1 .. w / 1 of8iof8|of l*xf\
to make it equal to Ig^

j

2. Beduce to its simplest form

(-075)3 +(-025)3 • .

(•076)a - (•07^)T025)TC025p~;
^"^ ^^^® ^'^^^^^ ^^

8'&6, giving the result to the end of the first period*
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8. Express ^ of 12«. 6i. +^ of 8 gnineas + VV of

£i - ^3^ of 2{c?., as a fraction of j^5.

4. A merchant marks his goods so that he may
allow a discount of 5°/<> and still make a profit of 15%.

Find the marked price of hroadcloth that cost him $3.80

6. At an election in a constituency in which the

number of voters was 1,800, the votes polled by the

candidates were in the ratio of 7 to 6, and the success-

ful candidate was elected by a majority of 240. Find

the number who did not vote. ^^0

6. A rectangular plot of ground is 60 feet long and

60 ft. wide ; one pathway is made surrounding the plot

on the outside, and two others intersecting at right

angles in the middle of the plot ; if these pathways are

5 feet wide and cost 62^ cents a square yard, find their

eutu-e cost. ///f. 7-?-h

7. A and B engaged in business, the former con-

tributing $7,600, the latter $4,500. The gross receipts

for the first year were $2,800, of which 6% was paid

for insurance, and \^\% for other expenses ; of the bal-

ance, B received a certain sum for managing the busi-

ness, and the remainder was divided in proportion to the

Cflipital invested: A's share was $1,260 ; find B's allow-

ance as manager. J X-Giy

8. At what rate per cent, will $1,52G amount to ^ '[

$1,733.75 in 2^ years ? Find also in what time $33.40

will double itself at 6| per cent, per annum. z^- 6/,-ui

9. A drover bought 400 sheep at a certain price per

head. He sold | of them at a gain of 20%, -^ of them

at a gain of 15, and the remainder at a loss of 10%,

gaining on the whole $217. How much did he pay for

the 400 sheep ? /z^^j

^l
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10. If 8 horses are worth 7 cows, and 6 oows cost as

Qiutfli as 80 sheep, and 16 sheep cost $165 ; find the

value of 12 horses. J/ ^''•?^

4-4 of \-\ of J 7-,^

2. If 8 men can do as much in a day as 4 boys; how
long will it take 64 boys to finish a piece of work of

which 12 men have done a quarter in 16 days ? / 5^ ^^./^f

8. A horizontal engine Avas erected at a cost $8765.

48 ; find its value at the end of two years, allowing for

depreciation at 5^ per cent, per annum, and for wear

and tear at %\ per cent, per annum.

4. If£3=20thalers, 25 thalcrs= 93 francs, 27 francs

=5 scudi, and 62 scudi = 185 gulden ; how many gulden

= £62 12s. 6(i.? ^"U^.X-i"

6. A train 160 yards long ia approaohing another

160 yards long; the first is going at the rate of 40 miles

an hour, and the second at the rate of 18 miles. Find

how long a person in the long train will see the other

while passing it. J"^ ^Z ^£^<f_

6. A vessel worth $12886 is lost, on which the own-

ner had paid a premium of 3^ per cent ; what had he

insured for if he recovered ail moneys paid, in addition

to the value of the vessel "i ^/'2^'j%i,if / f /

7. A banker lent to the same merchant $2804 on

the 28id of Maich, $1680 on the 16th of June, and

$1728 on the 29tli of September ; the merchant repays

the whole sum, with interest, on the 2nd of January.

Find the am^punt repaid, interest being 1\ per cent, per

annum. ^y^f' ^f^
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7y

.

8. The true discount on $1285.68^ for 210 days is

$81.18^; find the rate per cent. ^/ ^^

9. "What sum of money must be divided among A,

B, and C, so that A may have $1.44, and C $2.25, and

that B may have as much per cent, more than A as G
has more than B ? ^\I ' ^ ^

10. Divide the number 474 into three such parts

that three times the first may be equal to 6 times the

second and to eight times the third. ^vo / t/c/ ^O

XI.

1. Beduce to its simplest form

(-05)3- (-025)9
0*1 i

4<

(•05)2 4- (-05) (-025) + (-025)2

Sterhng exchange in New York is quoted at

$4.86 for demand bills, and $4.86| for GO-day bills."

A merchant in New York owes another in London

£1500, which he can either pay at once or in 60 days

with interest at 6^'^ per cent, per annum (805 days);

find whether it will be more profitable for him to dis-

charge the debt by a demand bill or a 60-day bill, and

how much he wiU^ave by the more profit^Ue course, ^o ^a«.«^

8. If 60,000 bricks are required for a wall/ 50 yards

long, 15 ft. high, and 1 ft. 10^ in. thick ; and if each

brick be 9 in. long and 4^ wide, find its thickness. ^
4. A grocer sold, at 51 cents per lb, a portion of a

stock of tea, incurring a loss of 15 per cent., and a total

loss of $18 on the quantity sold ; he then increased the

selling price so as to gain 20 per cent., and having sold

the balance of his stock at the increased rate found that

he had gained $78 on the sale of the entire stock. Find

the quantity of tea at first. /onn -^y(i<j

iil ;
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Ai^'

5. $500. Toronto, Feb. 1st, 1876.

For value received I promise to pay Thwaite, Eby ft

Co., or order, five hundred dollars, three months after

date, with interest at six per cent, per annum ; endorsed

as foUows : May 1, 187(3, $40 ; Nov. 14, 1876, $8

;

April 1, 1877, $12; May 1, 1877, $30. How much/
was due when the note was finally paid Sept. 16, 1877 ^^yi'^i'ly

6. If 13 were added to a certain number, f of | of

the sum would be 40 ; find the number. /3./
7. A person investing in railway stock paying 4% re-

ceives 6 per cent, for his money ; find the price of the

stock. fo
8. The average of 21 results is 61, that of the first

8 being 64, and of the next eleven results 69. Find

the average of the last two. ^ q
9. The French kilometre contains 1000 metres, and

64 metres are equal to 70 yards ; how many yards are

there in a kilometre ? /0^3 "^^ yc^
10. Coals are 20 per cent, cheaper this year than

last ; if the price were to rise $1 a ton, tliey would still

be fifty cents a ton cheaper than last year; find the

price last year,^^ S'Zt

xn.

1. A, B, and C can do a work in 84 days. A, B, and ^/z.^
D in 72 days, A, C, and D in 63 days, B, C, and D in 56

da;,, r da^ > ; how long would it take each alone to do it ?

2^ A gallon measure contains fragments of a mixed

me^ M, and these are found to weigh h^ lbs. ; 2^ pints of

water are then poured into the measure and exa.dy fill

it; find the specific gravity of the metal, a gallon of

water weighing 10 lbs. y^r /Y^^'f'



1BIBD-0LASS 0EBTIFICATB8. 127

yrr,iy

»y^

5. A publican uses measures wliicli are false to the

extent of 6% ; but his brewer gave him in every barrel

only 35 gallons. The publican buys at $5.04 a barrel

and sells at 4 cents a pint. "What does he gain on a

sale of 200 barrels ? ^/^^-^, '^Y >^^

4. Bought a quantity of goods for $227.92 payable

12 months hence, and sold them at once for $276.56

payable 9 mouths hence. Find the cash gain, allowing

discount at 4^ per cent, p^ ^.y-i^-f-

6. A grocer had 150 lbs. of tea of which he so!<l 80

lbs. at $1.08 per lb., and found he was gaining only 7^

per cent. ; at what price must he soil the, remainder in

order to gain 10% on his whole outlay ?^/// /
6. The price of pure gold is £4 2s. Qd. an oz. ; the

price of a mixture of gold and silver weighing 18 lbs. is

£694 13s., but if the weights of silver and gold in the

mixture were interchanged, the value would be £266 16s.

Find the weighl; and value of tlie silver in Jhe mixture.

7. How long \^irit take to walk along flie rour sides

of a square field containing 16ac. 401 sq. yds., at tlie

rate of 3 miles per hour ? / 2_ -^^^ t^^-^

8. What is the least sum of money for which I could

purchase a number of cows at $20f each, a number of

oxen at $47|, or a number of horse.s at $51;^, and what

number of e.^ch class, respectively, could I purchase for ^
that sum ?t^^ <\^,^ J ^^ Ar-'u-sr, /^^ ^a- <^, /^ >W^

9. If an oz. troy of standard silver of which 37 parts

m 40 are fine, be worth $1.23, and copper be worth

$25.20 per cwt., what is the ratio_^of jfche value of fine

silver to that of copper ? —^^j ^^r^^^^ y^.J^a^y /^

,

10. Three partners- A, B, and gain $17100; As
gain and O's are together $11000, and | of A's is equal

to ^ of C's. Find each man's gain.

(v

i
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xni.

1. Two equal kegs are filled with mixtures of spii-its

and water in the ratio of 1 to 8, and 1 to 4, and the

contents are then poured into a single keg. Find the

strength of the mixture. / 4.^^ • S CSxJ^ •; ^/ ; y
2. I sold a quantity of Bank of Commerce stock at

115, and invested in Consolidated Bank stock at 92,

which I afterwards sold at 98, and re-purchasing my
Bank of Commerce stock which had risen to 120, I

found I had gained $125 hy the operations. How much
Bank of Commerce stock had I?

3. A hoy hires with a farmer for $100 a year and a

suit of clothes, but leaving at the end of 7 months, re-

ceives $50 and the suit of clothes. Find the value of

the .clothes.^^ o

4. Two sums of money are to be divided among
three persons, one sum equally and the other in the

proportion of 8, 6, and 8 ; the shares of the first two

amount to $64.66 and $81.86 ; determine the sums/^g.^^y'^y^,^^

6. If the mtes of wages of a man, a woman, and a

child, be as 6, 8, and 1 ; and 25 men, 80 women, and 16

children get $640 for 10 day's work ; find how much 82

men, 36 women, and 72 children should get for 8 days'

work. ^
6.

inches every ten seconds ; in how many revolutions will

it move 20 miles? 3/ 4^<^ ^
7. A man has a triangular field of which the sides

are 1151 feet, 128^ feet, and 184^ feet ; find the length

of the longest boards of equal length that can be,used in

fencing it without cutting a board. ^ '^'^^^ -Z^/—

8. A barters some tea with B for flou/whiwi is worth

The^end of the minute hand of a clock moves 1-^
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55 cents a stone, but nses a false pound weight of 15|

oz., what must B charge for his flour that the exchange

may be fair? ii(> <?-c-<-«_.ii u^ ^;^C-^.^^>.^

9. A man finds that his half-yearly income will be

$3^ more by investing in Dominion Bank stock at 126

and paying 4^ /» half-yearly, than by investing in Bank

of Commerce stock at 120 and paying 4^ % half-yearly.

How much has he to invest ? s((, ooo
10. Gold is sold at the mint at M'^ 17s. 9c?. per oz.,

and is mixed, with alloy worth 56*. 2(/. per oz., in the

ratio of 11 to 1 ; if Sovereigns are coined ofthis mixture

each weighing 5 dwts. 8.247 grains, find approximately

what is the Mint profit on 100 Sovereigns.

XIV.

1. Find value of

-r -It «K8^-li)-(7f-65)

2. Divide '0564 by 14'1 and give reasons for the

position of the decimal point.

8. What vulgar fractions are reducible to finite

decimals ?

Bednce to its simplest form

J^ jOOJ

.08

•003^

25

500

4. A man bought a store and contents for $4720 ;

he sold the same izi 12^ % less than he gave, and then

lost 16 yo of the selling price in bad debts. Find his

•ntire loss. c /7^o </ !.

6. Paid thiee Bums of money in suooeseiou, eaoh

'1

?

hi
it

':•«
i

ill
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of which took ^ of the money I had before paying it less

60 cents, after which I had $33^^ remaining. How
much had I at first ? 4>/C S

6. Sold wheat at $1.00 per bushel and gained $80
on the quantity sold; had I sold it at $1.12J I would

have gained $42 on the same quantity. How many
bushels did I sell ? ^4 '^^-iLA

7. Seven men engage to do a piece of work in a

certain time, but three of them failing to come, the work

was prolonged 7^ days. In what time would the seven

men have done it ? /q cZu^ 4

8. A merchant sells 90 lbs. of tea and coffee for

the tea at 90 cents, and the coffee at 40 cents, per

lb. ? How many lbs. of each did he sell ? ^a l^ /Lo •/o iy*ueo/Jlu

9. A grocer in seUing goods sells 16| oz. for a pound,

how much does he cheat a customer who buys to the

amount of $40? j^'(>x\_^

10. Sold goods for $2.10 and gained \ of the price.

What part of the cost would be gained by selling at

$2.60 ? Y
XV

1. Find a decimal multiplier which wiU convert Troy

ounces per inch into tons per mile ; use tliis multiplier (%)

to find the weight in tons per mile of wire which weighs

T§^ of an ounce Troy to one inch in length^^-t ' / 7 2. t ^% ^To/

2. If the value of one pound of gold is 14 times that

of a pound of silver, and the weight of equal bulks of

gold and silver are in the ratio of 19 to 10 ; find the

value of a bar of silver equal in bulk to £1760 worth of

gold. ^ U^., /i-^„ /X ^
8. Find the true and the mercantile worth on a note
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for £219 diawn on the 4th of June at 4 months, and

discounted on the 14th of July, discount being allowed

at 4^ per cent. (Keckon days of grace.)
^^^ ^ 2,/^^ n/c/t'/'ASi

4. Wlien the 3 per cents were at 90, 1 found that by

selling out and mvesting in Indian 4 per cents at 96, I

could improve my income by £24 65. Find the amount

of my stock in the 3 per cents^^ 6 o y ^

6. A owns f of a vessel and B the remainder ; the

vessel is sold, A receiving 60 per cent, of his share of

tlie money, and B 20 per cent of his ; B afterwards re-

ived $4000 fi-om the purchaser, and the balance then

due was divided equally between A and B. What is the

ship sold for ? ^"' J^<y 00
6. A man sells out ^ of stock in a certain railway,

paying 2 »/» half-yearly dividendst.ati^invests in Bank ol

Commerce stock at 120 and paying 4 y« half-yearly divi-

dends ; he finds that his income is thus increased Ji^33J

;

find the amount of his railway stock. J -^ / 4 ^ V^

7. A man's income is derived fr6m the proceeds of

$4550 at a certain rate per cent, and $5420 at one per

cent, more than the former rate ; his whole income being

$463, find the rates /^ V^ o..^ j -^ T>^

8. A mixture of black and green tea weighing 12

lbs. is worth $8.70 ; if the proportions of each are inter-

changed, the mixture will be worth $6.90; the black tea /

is worth 80 cents per lb. ; find the price of the green tea. i^J'o

9. A, B, and G can together do a piece of work in 20

days ; after 6 days A gives up and is succeeded by D
who does half as much again as A, B, or can do in a

day. When will the work be finished ? / 2- iX-u^i^\j

10. If I get^in London^s^l for 26 francs 20 centimes,

what shall I gain^M:^lose p^r^pent. b^^king French

i^i

li

i

l'¥. I

I
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money into Bavaria, wB^jre the e^diange isMl gulden

40 kreutzers for £1, and X^ulden^0 ki*eutai(« for a

Napoleon? (1 gulden = 60 m:^utzers,^apoleonVl5».

Sd.) ^

1.

XVI.

Find the difference between

•004 -r -0005

2-423+ 3-676 + 2-0001911
of £2, and 8^

7* of I

of ^.

a>
i'

I + ?

2. A, B, and C are empl ^yed to do a piece of work j /^/,i-^

for $26.45 ; A and B together are supposed to do f of ^^ ^

H ; A and G -^ of it, and B and C ^ of it, and are paid

ou this supposition. Find each man's share.

8. In a certain constituency the total number of

votes is 2600 : 20°/o of these refuse to vote at an election

at which A, B and are candidates ; 6 per cent, of

those who vote spoil their ballots, and of the number of

votes counted by the returning officer, 20 per cent, of

A's equals 25 per cent, of B's, and 10 per cent, of B's

equals 4 per cent, of C's. Find the number of votes for

hxi

each. A i—U / J T o-v ^
/ o oc>

4. A farmer gave for a horse a bill of $272, due in

two months, and sold him at once for a biU of $816,

due in 6 months ; find the former's gain or loss, true

discount being reckoned at 4^ per cent, ^^ o> 2^o a

(H. In a certdn fawrory were employed men, women,

and boys ; the boys received 8 cents per hour, the

women 4, and the men 6 ; the boys worked 8 hours a

day, tlie womeli 9, and the men 12 ; the boys received

$6 as often as the women $10, and the women $10 as

^CAA^
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A crew can row down stream a distance of 4

/uin. 4x»^(

often as the men $24. How many men, women, aiiJ

boys, respectively, were there, the whole numher being

69? 2-t/ ^.^.....c^ x<»

6.

miles in 80 minutes, and up stream the same distance

in 34f minutes. Find the rate of the stream. Z .,^^ 4,

7. A grocer increased the price of sugar, charging

for 7 lbs. what he before sold 8 lbs. for ; he made 25

per cent, profit at his former price ; find the profit after

the rise in price. 4^ 2- */C "^

8. At what rate must a note payable 18 months

hence, without days of grace, be discounted to produce

7>i. interest ? ^ ^^ -^
9. The area of one of the faces of a cubical block is .

660.49 sq. ft.; find the volume. /4 77'f^ • «i ^^^ A^/,/n-
10. I sold 260 yards of cloth for $345, reoelYing

$1.80 a yard for part of it, and $1.60 a yard for the re-

mainder. How many yards did I sell at each rate ?

/GO y^rZs uyp)f/, 4 o

XViI. /'i'~o uc/U .>^/*V/3o

1. SimpUfy {
(2-5 + 1-12-1- -32) x (7-24*674 -2-684))

-*.56-8.

2. A man having $128 spends a part of it and after-

wards gets 3 J times as much as he spent. He then

has $853. How much did he spend at first ? 0\S'Q

;h 8. A and B go into business with equal sums of

money. A gains a sum equal to 4 of what he had at

first, and B loses $60. A then has \\ times as much
as B. What sums had they at first "i ^i ^ 6

4. A fruiterer bought equal (Quantities of apples of

iwo different kinds. For the first sort ho pays 8 penoe

for 6 i for the seoond 6 pence for 7. He sells them at

!
'\
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11 for 7^ pence. How many would he 'need to sell at

this rate to gain 19 cents ? i^^z, c^^^L^^CC^

5. The side of a field is 19^ rods in length, and the

end \^YZ ^^^^' What is the longest board that can be

used in fencing both side and end of the field, so tliat

'ur^ ^ S^V^^-f^no fraction (of a board) may be left ? ^^^

^6. A boat can sail with the current from A to B in

40 minutes, and back in 50. Compare tlie rate of the

current, with the rate of the boat while going down, ///c)

7. A boy can spht a cord of wood in one hour, and

a man can do it in half an hour. After the boy has

been working fci half an houi he is joined by the man.

How long will they take, both working together, to

finish the cord ? /q -uaJ^

8. The distance between the post office and school-

house is half a mile. A carriage stands on the pave-

ment in fi-ont of the schoolhouse. The fore wheels are

10^ feet in circumference, the hind wheels 15f feet. A
chalk mark is made upon the upper sidiB of each wheel.

How often will the 4 chalk marks be all up together

while the carriage drives to the post office ? ^' ZL-.-..*,-

9. A and B sit down to play. A has 5^ times as

much money as B. At the first game B wins % of A's

money. What fraction of B's money must A win back

so that they may have equal shares ? _i^3

10. A merchant agrees to take cordwood from a

farmer, and pay for it in tea. When the wood is de-

Hvered he finds that the farmer, by using a false mea-

sure, has given 7| feet to the cord instead of 8. How
much must he raise the price of the tea so that he may
be even with him ? -s 7 a-</
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1. sterling exchange is quoted in New York at

fl4.86J^ for demand bills ; at this rate, how much will a

New York merchant have to pay for a sight bill for

£225 12s. 6d. ? ^^V^* / '/, ^6 >C
2. A pipe whose section is 4^ square inches, delivers

water into a reservoir with a velocity of 11 ft. per

second: in what time will it cover half an acre 19

inches deep ? /A^^ ,, j ^>^ .. 0-2 t.^

8. Multiply I of -175 by -285714, and divide the

result by -00425.

4. Two partners, A and B, gained $700 in trade.

A's money was 8 months in trade, and his gain was

$300 less than his stock ; B's money, which was $250

more than A's, was in trade 5 months. Find A's stock.

5. Eeduce ?-^-i^^^|-^ -M of I of I of a rod to

the fraction of 2 furlongs. - /.2_o

6. A grocer, by selling 10 lbs. of tea for a certain

sum, gained 20 per cent. ; afterwards he increased his

price, giving only 9 lbs. for the same money. How
much per cent, did he make at his increased price?

7. Find the expense of papering a room 21 ft. long,

15 wide, and 12 high, with paper 30 inches wide at 18

cents a yard, allowance being made for a 'door 7 ft. by

8 ft., and two windows each 5 ft. by 3 ft.

8. Bought a quantity of goods for $750 cash, and

sold them on 9 months' credit for $1000. Fmd the

gain on the transaction, allowing true discount at 4^ per

cent, per annum.

9. Supposing that a cubic inch of gold weighs 20

oz., and an equal bulk of silver weighs 12 oz., and a

:

I;

SI

I

I:
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lump composed of gold and silver weighs 82 oz. less

than if it were all gold, but 66 oz. more than if it were

all silver ; what is the actual weight of the lump ?

10. If the second-class railway fare for 70 miles be

$2.10, what must a iirst-class passenger pay for travel-

hug 126 miles, if the first-class fare for 8 miles be the

same as the second-class fare for 6 miles ?

XIX.

1. Simplify

{>
4-8 X 2*7

^ ^21-6xl8^-i--26

multiply

} of a mile

8-4 XA -•9);

4 +
146 oz. Avoir. 27 ac.

and

by
146 yds. ^ 146 dwt. Troy ^ 184 sq. chains

(|«.-i--76rf.-12).

2. If A and £ in 7 days make 19 chairs, and A and

C in 6 days make 18 chairs, B and C in 9 days make 26

chairs ; how many chairs could A, B, and C, make in

680 days?

8. If a decimal system were adopted in which £B
15s. 9|(/. would be represented by 8*47, express the

unit of money in shillings.

4. Find the G. C. M. of £4 18^7. 8d., £7 16«. 4c2., and

£1 18«. 8d., and express the answer decimally in

shillings.

6. If 68 inches be equal to 16 decimetres, a litre

equal to a cubic decimetre, a gallon equal 277^ cubic

inches ; find the number of Htres in 20 bushels.

6. What sum must be insured on a house worth

$666, so that in case of loss the owner may receive ^ of

this snm, and also f oi the premium, which was at 6

per cent. ^
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I

e

7. A lad undci-took to go fi'oxn the school house to

his home by jumps, and it was found that each jump

y\f of an inch less than the preceding ; his first jump

was 1^ yards, and he ceased to advance just half way

between his home and the school house. Find the dis-

tance from his home to the school house.

8. A and B were employed to cut 4 acres of grass,

for which $24 was to be paid ; the men were to be paid

in proportion to theii- ability to work, which was as 8 to

4, and also to the time each was engaged in the work,

which was 2 to 8. Find what each received.

9. An article was bouglit on 8 months' credit for

$208.50, and four months afterwards it was sold for

$260.20f. Assuming money to be worth 7% per

annum, find the gain per cent, on the article.

10. Assuming that the earth's orbit is a circle, and

that the earth is 95,000,000 miles from the sun, and that

the cu'cumfereuce of a ciide is 8| times its diameter

;

how many days would there be in a year if the earth,

in each of its revolutions, advanced in its orbit the

length of its circumfereucc, which is assumed to be

26,000 miles ?

XX.

1. Eeduce to iti simplest form-^^ -"4344 + 76201'

and find the product of -f
- y--^ by J_ . Jl. . ±
aVi4 '* '* '^

x«of7f
2. The old wine gallon is 231 cubic inches ; the

eubio inoh is -000016886 cubic metres, and the imperial

»j:;



188 IXAMIMATIOM tlMSBB,

gallon is 4.54102 litres. How many imperial gallonv

are there in 167 wine gallons ?

8. A has twice as miidi money as B ; thoy play to*

gether for a certain stake, and the first game B wins ^
of A's money. What fraction of the sum B now has

must A win hack in the second game that they may
have exactly equal sums ?

4. A merchant deducts from his prices at 6 months

6 per cent, for cash and 4 per cent for 8 months' credit;

find what profit he makes at his 6 months prices, if he

sells, on 8 months credit, an article whose cash price is

$4.70, at an advance of 95-,^ cents on cash.

5. In what time will £8699, 9 florins, 9 cents, 9

mills, amount) to ten times itself at 6 per cent., and at

what rate per cent, will 99/. Ida, 9|</. amount to 20

times itself in 20 years ?

6. The whole time occupied by a train 176 yards

long, going at the rate of 20 mUes an hour, in crossing

a bridge is 25 seconds. Find the length of the bridge.

7. A bill is due in 2} mont<hs, and interest is reckon-

ed at 4 per cent.; what fractions of the principal are

the interest and the true discount ? Find the price of

Union Bank stock if $1800 stock can be paid for with a

bill for $1258.40 due as above.

8. A room whose height is 10 ft., and length 1^

times its breadth, takes 140 yards of paper 2 ft. wide to

eover its 4 walls. . What will it cost to carpet the floor

with carpet 27 inches wide and costing $1.50 a yard ?

9. By the sale of goods which cost me $19 I lost a

sum equal to 5| per cent, of the proceeds ; and by the

sale of another quantity which cost $24 I gained a sum

equal to 81^ per cent, of the proceeds ; what did I gain

er cent, m die whole ?
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10. I want an alloy oonsisting of 19 parts by weight

of niokol, 17 load, and 41 tin ; the only nickel I can ob-

tain is 10 lbs. of an alloy containing 11 parts of nickel

to 7 parts of tin and 6 of lead. How much lead and

tin must I add to make up the alloy I want ?

XXL

i(

1. What fractions is

2. Sterling exchange is quoted at 9J for sight bills

;

what must be paid for a draft for £42 Is, 6d. ?

8. A person taking two tickets, a first and a second

olais, from Toronto to Napanee, pays one dollar more

for the first than the second ; what did they cost each

if a first-class ticket from Napanee to Belleville cost 81

cents, and a second class cost 63 cents ?

4. Divide $7,777.77 among A, B, 0, and D, giving

A $77.77 more than 40% of what B and D receive, B
$88.88 less than 60% of what C and D receive, and C

$99.99 more than 33^% of what D receives.

6. A person walks to a town at the rate of 3| miles

per hour, and, after resting half an hour, rides back ai

the rates of 7i miles an hour ; he finds that he has been

absent 4 hours and 10 minutes. Find the length of his

journey.

6. If the true discount at 5 per cent, on a note for

$249, be $9, for what length of time is the note dis-

oounted ?

7. The sum of $177 is to be divided among 16 men,
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I

20 women, and 80 children, in such a manner that a

man and a child shall receive as much as two women,

and all the women shall receive $60. Find how much

each man, womnn, and child will, respectively, receive.

8. A sovereign weighs 123JJf grains ; find the least

number of pounds of gold that will coin an exact

numbar of sovereigns.

9. Bought $64 worth of apples at 80 cents a bushel,

part of which being damaged and rendered worthless, I

sold the remainder at an advance of 50%, receiving

$76.80. How many bushels were damaged ?

10. The expense of carpetmg a room 20 feet long

was $66.66f ; but if the breadth had been 3 ft less than

it was the expense would have been $53.33J. Find the

breadth of the room.

xxn.

1. 40 % of a mixture of wine and water is wine

;

but when 10 gals, of water are added the wine is only

85 % of the whole. ^How many gallons in the mixture

at first? yo '^^i/,

2. A man bought 1200 bushels of wheat for $1500

;

some at $1.50 and the remainder at another price ; but

had he bought the second lot at $1.50, and ^he first lot

at the price at which he bought the second, he would

have paid $240 more. What was the cost of the second

lot per bushel ?^/ ^ ©

3. By selling a lot of land for $600, thereby gaining

/ 7^fo
20 % ; a second for $600, losing 20 % ; and a third at

y ^Z»f" an advance of 20 % on cost; I find I have made $76
^ on ihe whole transaction. Find the cost oT each lot.

4. Divide $7,200 among A, B, G, D, givrng A $900

Jjfj'bo

//^ 7''
*o
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moie than 40 % of B, C, D, and B $600 dollars less

than 70 % of C and D, and C $400 more than 40 % of

a sum which is gi-eater than D's by $2,300.

6. A merchant supported himself 3 years for $500

ft year ; at the end of each year he added to that part

of his stock not expended a sum equal to } of this part.

At the cud of three years his stock was doubled. "What

was his original stock ?

6. A and B leave London for Toronto at the same

time that leaves Toronto for London. K A goes 8

miles each hour, B 12 miles, and C 9 miles, when will

C be equally distant between A and B, if the distjp.nce

between London and Toronto is 114 miles ? (^ 7t^^

7. I bought an article for f of what I would have

sold it for had I received $2 more for it than I did

;

but had I reahzed the $2 more I would ha\;o gained

$17.88^. Find buying and selling prices. 8^c/ "O "^SU

8. If J of A's money equals f of B's, and ^ of B's

money equals f of O's, and the simple interest on all

their money for 4 yrs. 8 mos. at 6 % is $197. How
much money had each ?

9. (a) Can ^/%~ y3,~~and v/io7 be sides of a tri-

angle ?

(h) The perimeters of a circle, a square, ami a rec-

tangle (which is not a square), are each a. The area

of the circle is A, of the square B, of rectangle 0. Show

that A>B>C.
10. If A owes me $100 due at the end of 8

months, and $100 due in 9 months, and I accept \m
note for $200 at 6 months, do I gain or lose by the

operation ? Explain. "^

t !!

> <,.^-



OHAPTEh V.

SECOND CLASS

AND

INTERMEDIATE EXAMINATION.

July, 1871.

1. Explain fully how to state and solve a question

in simple proportion. A grocer sells 14y^^ oz. for a lb.,

how much does he cheat a customer who buys to the

amount of $73-92 ?

2. Give exumples of the difference between Simple

and Compound Practice. Convert £296 16s. lO^d. ster-

Ung into Canada currency, the £ being worth $4*86f

.

8. What vulgar fractions will produce finite decimals.

and why? Beduce to a decimal

22A

i-A
i 12

4. A and B can do a work in 7 days, B and C in 8
days, and A and C in 9 days ; in what time will (1) each

separately, (2) working all together, do the work ?

5, Explain fully the terms Numerator and Denomi-
nator. Prove that both terms of a fraction can be

multiplied or divided by the same number without

changing tiie value of the fraction. Examine whether
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the common definition of multiplication holds in the

ease of fractions.

6. Examine the different oases of profit and loss.

A merchant asked 80 ^ advance on cost of goods, but

finally took 30 % less than the price asked; how much
did he gain or lose ^o ?

7. Show how to find the present worth of a debt

payable at a future time without interest. I have 2500

bis. of flour for sale and am offered $6*80 cash, or

$6*55 on eight months. How much shall I gain by

accepting the better offer, money being worth 8^ % ?

8. Define insurance, poUcy, premium. A person

insured a house for ^ its value at IJ °/> annually ; after

paying 6 premiums the house was destroyed, the entire

loss being $1945. Find value of the house.

9. The police returns for a certain year give 1850

male offenders, and 1150 females ; the next year's re-

turns show a decrease of 5*4 "/> in the number of male

criminals, and aa iucroaso of 8*4 % in number of female.

Find increase or decrease % in whole number of orimi-

nals.
•

10. A board is 8 feet wide and six feet long, find its

area; show clearly that your multiplier is not concrete.

Find cost of carpeting a room 22 feet 6 inches long by

17 feet 9 inches wide ; the carpet being 27 inches wide

and $1-60 a yard.

11. The sides of a right angled triangle B.re 80 feet

and 40 feet respectively, find the perpendicular from the

right angle upon the hypothenuse.

12. It is required to lay out 70 acres, 8 roods, 26|

perches of land in the form of a rectangle whose length

hall be three times the breadth. Find the dimensions.
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n.

December, 1871.

1. Prove the rules for converting pure recurring

Decimals and mixed do. into Vulgar Fractions.

2. Simplify {fJ+4|<>f3*-(A<'flif-i)}-{-i3

8. A dealer received an invoioe of glassware, 16%

of Avhicli was broken ; at what % above cost must the

1 emaiader be sold to clear 20% on the invoice ?

4. Give the Rule for Equation of Payments ; what

is assumed in this Rule ? A person owed $3000, pay-

able in 10 months ; he paid $800 in 4 months, and

$1000 at the end of 9 months ; when was the balance

due ?

5. A and B agree to do a certain piece of work for

$25 ; A could do it in 8 days, and B in 10 ; but C join-

ing them, the work is done in 8 days : how should the

money be divided ?

6. State the difference between *
' True

'

' and " Bank "

discount. I owe a man $575, and gave him a note at

60 days : what must be the face of the note to pay him

the exact debt, when discounted at (Bank discount)

1^% a month ?

7. A drover bought oxen at $40, cows at $30, and

slieep at $10 a head; there were 2} times as many
cows as oxen, and 5 times as many sheep as cows, and

llio whole cost was $1440 ; how many of each kind did

he buy ?

8. Fmd the cost of painting a room 20 ft. 8 in. by

18 ft. 6 in., and 10 feet high, having two windows, each

7 ft. by 4 ft., at the rate of 60 cents a squftre yard.
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0. An importer pays for freight and duty 10y<» on

cost price, and sells to the retailer at a profit of 20% ;

the retailer sells to the consumer at a profit of 25 per

cent ; find the amount paid by the consumer for goods

which cost the importer $8250.

10. The boundary lines of a field are the following :

the first runs north 86 rods ; the second, north-east 60

rods ; the third, south 72 rods ; and the fourth, west to

the place of beginning, 48 rods ; requued the number

of acres in the field.

11. The sides of a rectangle containing 84992

square feet, are as 4 to 8 ; find them.

12. There is a circular fish pond of 90 feet radius,

surrounded by a walk 25 feet in hrbddth ; find the area

of the walk.

in.

July, 1872.

1. Prove the rule for finding G. G. M. of two

numbers.

2. In the Globe of 21st April, gold is quoted at 111|.

Find discount % on greenbacks.

8. I invest $18450 in stock of Bank of Commerce

at 184J, the half yearly dividends being 4|/o. Find my
annual income from the investment.

4. A farmer sold his crop of wheat in 1871 for 8%

more tlian he obtained for his crop of the preceding

year ; he received for both crops $2600 ; how much did

he get for his crop of 1870 ?

5. Beduce to simplest form ^+p"TTr x ^A"*

8^.

i
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6. A grocer has three kinds of tea, costing 30, 45,

and 60 cents a lb. respectively ; what quantities of each

must he take to form a mixture of 144 lbs. worth 40

cents a lb. ?

7. A commission merchant sold a consignment of

goods on 8% commission, and was instructed to invest

(on 2% commission) in other goods, the commission for

both transactions to be deducted in advance. His

entire commission was $265. Find value of the goods

he purchased. ^ ^^/i//

8. Find cost of papering a room 29 feet 6 inches

wide, 86 feet 6 inches long, and 18 feet 6 inches high,

with paper 2^ feet wide, and costing $2.20 per piece of

12 yards long, the parts not requiring paper making up

I of whole surface.

9. Two persons travelling together agree to pay ex-

penses in the ratio of 7 to 5. The first (who contributes

the greater sum) pays away on the whole $108.20, the

second $68.40. What must one pay the other to settle

the affair according to agreement ?

10. The sides }i a triangle are 80, 40, and 50,

respectively. Find the area of the triangle formed by

joining the middle points of these sides.

IV.

Decbmber, 1872.

1. Find the length of the longest chain that will ex-

actly measure both the distances 177 yds. 1 ft. 10 in.,

and 289 yds. 1 ft. 2 in.

2. The true year is exactly 865 da. 5 h. 48 min.

49*7 sec, and the common year 865 da.; show that the

following rule for leap year will render the calendar cor-
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rect to within one day, for a period of 4000 years :

—

(1.) Every year that is exactly divisible by 4 is a leap

year, the centennial years excepted; the other years

are common years. (2.) Every centennial year that if

exactly divisible by 400 is a leap year ; the other cen-

tennial years are common years,

8. A and B engage in trade ; A invests $6000 and

at the end of 6 months withdraws a certain sum. B
puts into the business $4000 and at the end of 7 months

$6000 more : at the end of the year A's gain is $6800,

and B's is $7800. Find the amount that A withdrew.

4. A pound (Troy) of standard geld (22 carats fine)

is coined into 45 guineas ; if the value of the alloy be

1^^^ that of an equal weight of pure gold, find the value

of the alloy per pound avoirdupois.

5. Find the square root of 5 to 10 places of deci-

mals, and deduce the vplues of -v/f, ""tftt »
v^ 0.55.

6. A sold to B a lot of tea which cost him $1200,

B sold it to 0, who disposed of it for $1697.20 : if each

of the three merchants gained the same rate per cent.,

find the prices at which A and B sold the tea.

7. When exchange at New York on Paris is 5 francs

16 centimes per $1, and at Paris on Hamburg 2J francs

per marc banco, what will be the arbitrated price in

New York of 11520 marc bancos of Hamburg ?

8. If the specific gravity of coal be 1'260, how many

tons of coal (28 lbs. to the quarter) in a square mile ol

coal seam whose average thickness is 80 feet ?

9. A grocer mixes 70 lbs. of tea with 40 lbs. of a

better quality, and finds that the mixture is worth Q^j
cents per lb., the differenco in the prices being 20 cents,

find the price of each kind.

i
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10. A grain dealer expended a certain sum of money
in the purchase of wheat, half as much again in the pur-

<;hase of barley, and twice as much in the purchase of

oats ; he sold the wheat at a profit of 5%, the barley at

a profit of S/o, and the oats at a profit of lO^o, receiviiig

altogether $9740. Find the sum laid out in each grain.

11. The sides of a rectangular field containing 27 A.

1 B. 8 P., are as 21 to 13; find the perimeter of the

field.

12. Two adjacent sides of a parallelogram are 80

yards and 40 yards respectively ; one of the diagonals

is 50 yards ; find the other.

V.

July, 1878.

1. Show that L. C. M. of two or more fractions in

lowest terms is the L. 0. M. of their numerators,

divided by the G. C. M. of the denominators : and that

their G. 0. M is the G. C. M. of the numerators divided

by the L. 0. M. of the denominators.

2. Find in grains the least weight that can be ex-

pressed, by an exact number of ounces in both Troy and

Avoirdupois weight.

8. Prove he rules for converting the various kinds

ot decimals into vulgar fractions.

Shew that, in converting a fraction in its lowest

terms to a decimal, the result will be a fmitf: decimal,

or a mixed circulating decimal, or a pure circulating de-

cimal, according as the denominator contains only the

factors of 10, other factors also, none of such factors.

4. The officers of a regiment are '042 of its whole

strength ; 50 privates are added, and then the officers
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are '040 of the whole. Find the number of officers and

the entire number of men in the regiment at first.

6. Prove the rules (without formulas) for (1) Sim

pie Interest, (2) Discount, (3) Compound Interest.

6. A man has capital which he invests to produce

5
'J

per annum ; every year he adds one-fourth of his

income to his original investment : in how many years

will his income be three times what it was the first

year, given log. 2--301080, log. 8=-477121 ? •

7. Give complete explanations of the analyses of

the following questions : (1.) An agent received $56

for selling grain on a commission of 4 % ; find value of

grain sold. (2.) A person receives $600 from an

8 % bank dividend ; how much stock does he own ?

(8,) Sold stock at a discount of 7f %, and make a

profit of 5 % ; at what rate of discount was the stock

pm'chased ? (4.) A shipment of flour was insiu:ed at

4f "/o to cover f of its value, the premium paid being

$122.60 ; what was the flour worth ?

8. My agent in Montreal sold a shipment of flour

at $8 a barrel on a commission of 3 % ; I then instruct

him to purchase certain goods for me on a commission

of 2 % ; his whole commission was $600 ; find how

many barrels of flour were shipped.

9. Give analyses for (1) the different cases of Profit

and Loss ; (2) Partnership.

10. The rain which fell during a certain shower on

the roof of a rectangular building, 186 feet long and 99

feet wide, filled a cistern 8 feet long, 6 feet deep and 3

feet broad ; how many (long) tons of water iell dm-ing

that shower on an adjoi^^ing field of 6 acres ?
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VI.

Deoemder, 1878.

1. Wlien greenbacks are at a discount of 16J, wliat

id the price of gold ?

2. State and prove the rules for converting the dif-

ferent kinds of decimals into vulgar fractions.

8. Water expends lO"/- in freezing ; find the weight

of water in a solid piece of ice whose dimensions are 12

ft., 8 ft., 6J ft. (cubic foot water weighs 1000 ounces.) /^'l^r^

4. Show that the sum of

^0.79012345679 and v/0.6l2345G79 is unity.

6. Show (no formulas) how to find the (true) dis-

count on a sum ol money for a given time and rate.

How much may be gained by hiring money at 6% to pay

a debt of $6400, due 8 months hence, allowing the

present worth of this debt to ,,be reckoned by deducting

6% per annum discount ? "^^l [/a

6. A person having $5000 Bank Stock, sells out

when it is at 40% premium ; what amount of money

does he receive, brokerage being \%1

7. If a piece of silk cost 80 cents a yard, at what

price shall it be marked that the merchant may sell it at

10% less than the marked price, and still have 20%

profit ?^/c:)^Vk
8. A merchant in Toronto has $4800 due him in

Halifax ; how much more will he reaUze by having a

di-aft for this sum on Halifax and selling it at ^% dis-

coimt, than by having a draft on Toronto remitted to ^
him, purchased in Halifax for this sum at f /» premium ? rfft *li 4^

9. A and B are partners. A's capital is to B's as 5

to 8 ; at the end of four months A withdraws ^ of his
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"^Ltr**^

7/7i 4

capital, and B f of his; at the end of the year theii^'y'^/^v

whole gain is $4000 ; how much belongs to each ? A 2,2 Si /
10. A commission merchant in Montreal sells for (

Toronto merchant 800 bbls. flour at $6.87|, on a com-

mission of 8%, and buys certain goods required by hip

Principal, on a commission of 2% on the price paid fo.

the goods, taking his commission out of the money in

hand. Find whole amount of commission. ^ X'^"^

11. A person sold two horses at $160 each, losing

20% on one and gaining 20% on the other. Did he gain

or lose on the whole transaction, and how much

12. The side, BO, of an equilateral tiiangle ABO, is

80 feet ; lines are drawn from the angles, B, 0, bisect-

ing the opposite sides, and intersecting in D. Find the

area of the triangle BDO. ^i^ 1/ ^ ^ fr

vn.

3'4

June, 1878.

1. A m«.n invests £8068 in the 8 per cents., at Ql^

the brokerage being i%. What will be his clear income

after paying an income tax of lOd. in the £ ?^ J^ ^i"^

2. A Toronto merchant ships to Quebec a quantity oi

apples, with instructions that the apples are to be sold,

the two commissions of J % and J % deducted, and the

balance invested in tea. The apples were sold at $8.25

per bbl., and the agent charges for his two commis-

sions $604. Required the nun:ber of barrels? /A^ fV^ V^^

8. Explain " Exchange between Toronto and Lon-

don is at par when it is quoted at 109J." What will a

bill of exchange for £1,267 16s. 4f?. cost if it is pur-

chased through a broker who charges \ % com. ? ^ / / /? ^^^
4. Four men begin at the same time to walk round
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an island 85 mllos iu oiiouiuferenoe. They travel at ch«

rate of 8, 8{, 8^, aud 4^ miles per hour respeotively.

"When will they all be together again ? o^t^ lO^UAtu^^ jLu.i^

5. A sold £ a bill of goods amounting to $7,600,

but B not having the money gave A aiiote for 8 mos.,

which when discounted at the ban'kpfud the debt, lio-

quired the faqe value yof the note ? ^^''^//i^' /'3 -^

6. If £6 be^Wed as discount off a bill of J6126

due a certain time hence, what would be the discount

allowed if the bill had twice as long to run ? /^ / ^

7. A gentleman has $25,000 of Bank ol Commerce

stock which pays a dividend of 8 %. When money is

worth 7 % he sells out, and invests in Bank of Toronto

stock at 205, which pays a dividend of 12 %. What
difference in his income after allowing his agent { %
commission for each transaction ? ^' ^3 ^' ^-f

8. A gi'ocer wishes to mix 60 lbs. of tea @ 40 cts.

I/tj with tea at 60 cts. and 70 cts., so that the mixture may

Z be worth 50 cts. How many lbs. oi" the other teas

must he take ? Give reasons for your solution.

9. A column 1;^ feet in diameter and 80 leet high

aas a spiral gold thread on it which makes a complete

circuit in every foot of the column. Bequired the /,

length of the thread ? ^- j'/^Pl ^ /Ui/.i^C-^^:'

10. When the course of exchange between London

and Paris is ^^d, per franc, and 8*63 francs are equiva-

lent to 1 Prussian thaler, and 24*5 thalers to 84 Aus-

brian florins, and 25 Austrian florins to 12*6 Venetian

ducats, if a Loudon merchant owe to one in Venice

1000 ducats, will it be more advantageous to remit by

way of Paris, Berlin aud Vienna, or direct to Venice,

8upposmg a ducat to be equivalent to 4«. 2d, ? xi /p

3^ o4-{

4/lA«
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vm.

June, 1874.

1. Explain clearly the terms NumeratoT and Denom-

inator. Prove the rules for multiplication and division

of fractions.

2. From the sum of -628125 of a JB, -100876 of £5,

47-8126 of a shilling, and i of— of 1-2421875 of 18«.

4c?., take 2-9568571428 of a guinea.

8. If 12 men in 94^ days, working 10 hours a day,

dig a trench 88f yd. long, 2^ yd. deep, and 2^ yd. vnde,

ho^^ many hours a day must 217 men work to dig a

trench 28-^ yd. long, 2 J yd. deep, and If yd. wide, in 11

days ?

4. If -08 is the yearly rate of interest (compound)

per unit, what is the rate per quarter ? If the quarterly

rate of interest be -02 per unit, find the true yearly rate.

6. Three men form a partnership, each contributing

the same amount of capital ; one of them is appointed

manager, and as such is to receive 12^% before the

dividends are paid. When the business is wound up

the manager receives altogether, $6000. What were

the total p-.ofits ? ^ /c^ ^fou
6. One company guarantees to pay 6% on shares of

$100 each ; another guarantees at the rate of 6|^% on

shares of $80 each ; there price of the former is $124.60,

and of the latter $34. Compare the rates of interest

which they return to the purchaser. ^ ^ v^ j "^— ^
7. By selling cloth at $1.20 per yard, a tradesman

gained 2^% on his outlay ; at what price must he sell it

toffainl2i%?^,,^^^^

\i
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8. Fijpd the length of the longest chain, in terms ol

vliicli 88 yds. 2 ft. 6 m., and 119 yds. 2 ft. 1 in. can

both be expressed as integers. // * h y L^^

9. A person has $10000 BanK of Montreal stock

which is at 186, and pays a half-yearly dividend of 5%

;

he sells out, and invests in Dominion Bank stock, which

is at 108, flrnd pays a half-yearly dividend of 8^%. Find

by what amount his semi-annual income is increased or

diminished. J/ ^ 6\ -t tlc^v.. .,^

10. A wall whose height is 4 times its thickness, and

whose length is 10 times its height, contains 2600 cubic

feet. Find the dimensions of tlie wall, j '^y. /ex /^ro r

11. Within a cucular garden 70 chains in circum-

ference, is a circular pond, 70 rods in circumference.

Find the width of the ring of land which surrounds the

pond. ^^ ^
TX.

Jm.Y, 1874.

1. Find the quotient f^expressed as a vulgar frac-

tion) of

y 44-Uof U
8

U-4- 1-25 ^^i-^

lj^fof4^

'5

2. If a number be increased 20 %, and the itinount

be increased 1G| %, the result will be 280 ; find the

number. ^ oc?

3. Twenty men can do a piece of work in 12 days

;

find how many men will do half as much again in one-

filth pai*t of the time, 8ui)posing that they work the

Pfuae number of hours in the day, and that two of the

i
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/

second set can do as much work in an hour as three of

the first set. /<-- o »*-..<. ^<_

4. A grocer intended to gain 8 % on a stook of tea,

and fixed his price accordingly ; when he had sold two-

thirds of the stock he was compelled to reduce the price

10 cents a pound, and so gained only half as much as

he had intended. What was the original cost per lb. of

the tea ? Yci'^^'*

6. Shew that ?j4I-^=17-483.

)

6. A sells goods to B at a loss of 4 %, B sells them

to C at a loss of 6J %, sells them to D for $390.60,

gaining 8^ % ; find the prime cost of the goods, ^i/^oo

7. A and B invest capital in the proportion of 8J to

4. After five months A withdraws one-half his capital,

and B withdraws two-thirds of his. At the end of the

year they have gained $7,090 ; find each man's share.

8. A bankrupt has book debts ^ual in amount to

his liabilities, but on $24,000 of them he realizes only

66f cents in the dollar, and the expenses of the bank-

ruptcy are 5 % on the book debts ; he pays 65 cents in

the dollar ; find the amount of hi8 liabilities. ./^ ^ ^(^C-^ ^^
9. A merchant in Boston has 10,000 francs due him

on account in Paris ; he can draw on Paris for this

amount, and negociate the bill at 19f cents per franc, or

he can advise his correspondent in Paris to remit a

draft on Boston, purchased with the sum due him, ex-

change being at the rate of 6 francs 20 centimes per

dollar. What sum does he save by adopting the more

profitabfe course ? ^/(:> > ^^ Ji

10. How many flagstones, each 6*76 ft. long and

4*15 ft. wide, arerequii-ed for paving a cloister 12-46 ft.

':¥••
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wide which encloses a rectangular court 46.77 yds. long

and 41'93 yds. wide ? S-^^f^^^

11. When the 3 per cents are at 96, how much stock

must be sold out to pay a bill of £1,664, 9 months be-

fore it becomes due, real discount being allowed at 41 %
per annum ? ^ /^ 7^ ' * -^^1

^ y ?I

12. A pile of bricks in the form of a parallelopiped

contains 3000 cubic feet, and the length, breadth and

thickness are as 4, 8 and 2 respectively; find the

dimensions of the pile. ^^ /ii^/o

feaY, 1874.

1. Capital originally invested so as to yield an an-

nual income of $22500, at the rate of 9%, is re-invested

at 10%, and then divided among three persons in shares

which are as 4, 7 and 9. What is the yearly income of

each ? ^fi^nob
^ ^% jj,iy f/^^xi^o

J2. K U. S. 6's 6-20 can be purchased at 107|^ in cur-

rency, interest payable in gold, and railway bonds bear-

ing 7% interest payable in currency can be bought at

86%, determine the respective rates of yearly interest

yielded by these investments, assuming that the pre-

mium on gold is 26%, and that the railway bonds are

subject to a tax of 1J^%. ^^

8. A merchant sells

superior at $6 a barrel, the inferi at |5 a barrel; in

the month of April he sold 150 barrels, re Wng there-

for $810. How many barrels of eacii kind did he sell ?

4. If a merchant sells on credit to n retail gi-ocer, on

the 1st of November, goods to the amount of $ltx) ; on

the 6th, goods to the amount of $226 ; on the 18tl].

two qualities of flour, tlie
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sroods to the amount of $180 ; on the 22nd, goods to

the amount of $75 ; and on the 29ih, goods to the

amount of .^190. Find the equated time at Avhich the

whole deht for the month hecomes due. Jf^^nr^ /^^
5. A man having bought a lot of goods for $750,

sells one-third at a loss of 4% ; by what increase per

cent, must he raise that selling price, in order that by

selling the rest at the increased rate, he may gain 4% on

the whole transaction ? / 2 -^ *i(^^ /a

6. The value of paper required for papering a room,

supposing it f of a yd. wide, and \\d. a yd., is £2 3s.

\^d.\ what would be the cost if the paper was two feet

wide, and M. a yard ? ^u-^^^.,.,...^___

7. A New York merchant shipped to Liverpool

10,000 bushek of wheat which cost, delivered, $2.15 in

currency per bushel, lit, ^Id it for 7s. M. a bushel, and

invested the proceeds in cottons at 8<:/. a yard, which,

after paying an ad valorem duty of 30%, he sold at 30

cents a yard in currency. Dettrmino his profitsfrom

these transacticms, gold being a:; 37^% premium^^1?^,$

8. If 86 men workinl^ '8 ^onifia^y forl6aa5's, can

dig a trench 72 yards long, 18 T\T.de, and 12 deep; how
many men will dig, iu 24 days, a tiencli 64 yards long,

27 wide, and 18 deep ? /^ ^ >»c-£-.„^

9. A man sells 576 bushels of wheat at a profit of

8%, and 2^ bushels at a profit of 12% ; had he sold

the whok at & uniform profit of 10%, he would have re-

ceived je2 14a. 3ffl. more than he actually did; what

was the puce per bushel paid for the wheat ? 'f^ ^
10. (a) The height of a tower on a river's bank is

50 feet, the length of a line from its top to the opposite

bank is 05 feet ; find the breadth of tjie river.
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(h) The content of a cist era is the sum of two ciihes

whose edges are 10 inches and 12 inches respectively,

and the area of its base is the difference of two squares

whose sides are 1| ft. and If ft. respectively ; find its

depth. 73-;^^^

XI.

December, 1874.

1. The first of six boys can copy 3 lines as soon aa

the second can copy 2 ; the second 5 as soon as the

third 6 ; the thu-d 7 as soon as ihe fourth 8 : the fourth

9 as soon as the fifth 10 tlite fifth 15 as soon as the

sixth 14 ; how many lines will tlie sixth copy while the

first is copying 135 ? / 2^ <i

2. The hour, minute and second liands of a clock

turn on the same centre and are toj,^etlier at 12 o'clock ;

liow long before the second iiand vill he midway be-

tween the other two ? ^^ ^-^
3. A person imported a quantity of ^oods, paying

15% for fi-eight and inimrance, and 10% duty. He
sold them at a loss of 10% ; but if he had sold them for

$1)00 more than he actually received, he would have

made a profit of 2%. Find the original cost of the

goods. ///oao
4. Wliou exchange at New York on Paris is 5 francs

30 cor times to the dollar ; that at London on Paris 2G

fianca 20 centimes to the pound steiiing ; and that at

New York on London 9% premium ; how much less

will ]f, cost a merchant to remit 2000 irancs to Paris by

circular exchange through London, than by direct ex-

6, A. contractor fenders for a certain work at $20,000,
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to be paid at completion of the work; another tenders

for it at it? 19,400, stipulating that $2000 shall be paid

him every three months ; find the difference of the ten-

ders supposing the work in both cases to be finished in

two years, and money to be worth 8%. /j %r> .-j /^^^//^

6. Two partners gain $1800; A puts in $6600 more

than \ of the whole stock, and his share of the gain ia

$2000. Find the stock contrbuted by each. n/^'V^"^-''

7. A rectangular court is 80 yds. long ana 50 yds.

broad; it has paths 6 ieet wide joining the middle

points of the opposite sides, and also paths of the same

breadth running all round it on the inside ; the re-

mainder is covcre.l with grass ; if the paths cost 1*. 8c/.

per square foot, and the grass 3 shillings per square

yard, find the wliole cost of laying out the court. /^<^^-^ g

8. A speculjitor paid $1400 for two lots, the price o.

one of them being 40% that of the other. He sold the

cheaper lot at a gain of 60%, and the dearer one at a

loss of 30%. Fmd his gain or loss per cent, on the

whole transaction. y^ ., / , /

9. A has £90,000 stock in the 8% South Sea An-

nuities and is offered bv Government the choice of be-

ing paid off at par at the end of the year, or of receiving

£110 of the new 2^% stock for each £100; he clioses ^-^^^

the former alternative, and invests his money in the 3

% consols at 92. Find the amount of his stock in con-

sols, and the excess of his income above what it would

have been if he had agreed to the proposed conversion.

10. (1) A rectangular piece of ground whose sides

we in the ratio of 2 : 3 contains 2300 square yards

;

find iihe sides. J// /i'/^ ^^'J^
{'}^ If it cost $200 to enclose a cucular pond coiatiUi!}.-

J

u^y
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ing 4a. 2r. lOp. ; how mncli will it cost at the same

rate to enclose another containing 25a. Or. 15p. ?

July, 1875.

1. A person sells $6000 Canadian bank stock, which

pays half-yearly dividends at 4%, at 112, and invests in

American railway stock at 98f . What yearly dividend

should the latter stock i3ay in order that his income may
be u^chauge^, gold^bdne flUQjted at 112| ? ^ yyi< '

2. Incomes below J6160 a^year bemg subject to"6<l.

in the pound income tax, and incomes above £150 to 7c2.

in the pound; find what income above £150 a man
must have that he may be just 1^. a year poorer than

a man who has £149 10*. a year. / / ( -
, ,.

8. The hour, minute, and second hands of a dock

move on the same centre and are together at 12 o'clock

;

at what time will the hour hand be midway between the

other two ? J <

/

/ 3

4. A owes $15,000 bearing interest at 5)!> per an*

num ; he pays at the end of each year for interest and

part payment of principal $2500 ; find the amount oi

his debt at the end of the third year. ^y^ '^3> '/l\,

5. A man began business with a certain capital ; he

gained 20% the first year, which he added to his capi-

tal, and S?^"/' the second year, which he added to his

capital ; in the third year he lost 40% ; had he received

$600 more for the goods sold the last year, he would

have cleared in the three years 2 per cent, of his

original capital. Find the capital with which he com-

menc-d busmess. ^j^^ ^^ ^
6 i A oian borrows £5000, and agrees to pay pdnoi*
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pal and interest in four equal semi-annual payments

;

find the amount of each payment, interest being 6% per

half year. ^. /c^/o.o^" C^..^^/JL/,
7. A merchant sold gooils for whicli he received a 4o

days' note, which he immediately discounted at the

Bank of Commerce at 6%. The discount was $38.70||

;

find the face of the note.^J 'i-3 z , ^i^^ ^ .^^ ^^V^^'i**^

8. Exchange between Paris and Amsterdam bemg "

at the rate of 2 francs 20 centimes to the guilder, that

between London and Parts at the rate of 25 francs 80

centimes to the £, and that from New York on London

at 9|% premium, what will be the cost of a remittance

for 1000 guilders from New York to Amsterdam by bills

of exchange through London and Paris? j^y/o." -«ot^^t^

9. A coal company's net earnings are $5868, and it

pays $4000 in dividends on 2500 shares, each $20 par

value ; what per cent, does it pay, and how much sur-

plus does it retain ? ir %^ '^^/3^^
to. A broker receives $42100 to invest in XT'. S. 5-20

bonds, after reserving J% on the par value of the

amount purchased. What was his commission, the

bonds being at a premium of 6% ? ^/6o
11. (1) What is the difference m the cost of fencing

a square 10 acre field and a circular field of the same

a oii, the fence cost $5 a rod ? (2) Find the side of the

la -gest square stick of timber that can be sawed from

II log 30 inches in diameter. L/j^f-^ ux^u^ (tj /i'tri,

xm. •
'

July, 1876.

1. Find the difference between

\-48—-014 of 20 7.4_.2 of 11/



]

Htia UXAMINAttON PAlMKH,

n 2^ + 1 A \ „f£i 5^^(^,,,

2. H!m)\v iliiil bniik <liH(MMmi oxcmumIh fnio (liHcomi!

by tho Hiniplo inicrcHi on tlu* inio diHcoiml.. l^'iful ilin

n (loimi wliicli II ImiiKcr friiiiiH !>y (liHcoiiniiii^ n. bill of

$'2161.60, (Imwii VM,\\ of .Inly ni i numtliH, ami (lis-

coiintod Boi)t(Mnb(U' Hid, at 6 por (5nnt. pni* aiiniiin,

iiHiial days of giaoo
;

givo aiiHVVur to exact fraotiuu ol

a oiuit iS - 2 V ^ ^,^

8. A rotail Liorcbaiit botij.dit a quantity of Canadian

twiH'd, and marked it at ati advance of 26 i)or oont. on

omi>, and in soiling it nwcd a yard moaHuro which waH

I of an inch too Hhort, his entire gain being $124.80;

find the cost price of the cloth, and the amount the

merchant gained by using the false measure. /^^ ,, 'j^^ yv^
4. A person invests a ceitain sum (U. S. currency)

in U. 8. 6's 10-40 (t.e. cortnin bonds payhig 6 per cent.),

and 70|{| per cent, more than tluit sum in U. S. O'b

6-LiO, the former being at a discount of 5 per cent., and

the latter at a [)remium of 8 per cent., and the interest

on both payable in gold. His interest from the two in-

vestments was $1400 in gold. Find the amount (cur*

renoy) invested in each khid of bonds, p '/"^ •'<' '^^^ "Af

5. Three workmen, A, B and 0, did a certain pief-o

of work and were paid daily wages according to their

several degrees of skill. A's elliciency was to B's as 4

to 8, and B's to C's as to 6 ; A worked 5 days, B
days, and 8 days, and the whole amount paid for the

Work was $l30i. Find each man's rate of wages per

day. ^/]f2,ib /M/.ty,^ (t^/'i'ii^
0. A merchant in Montreal owes another in Lisbon

1C232 milrees, and he resolves to remit through Loudon,

Amsterdam and Paris : exohoutfe between Montreal and
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IjoikIoii ih id \)^ \u\v en if,., Ix'iwnnn Tjorulon and Am-

HionliMii JL'I ninlirif^ lof l'li|{| IHoniiHli, Ixiiwccn ArtiRior'

•lam and I'aiiH I' I l''l()iriinli |)ut' JJI IVanoH, and bol-ww)?!

PariH and TjiMboii i\ IVm.mch por 450 hmih; if ilio (•x|n•n^•(!H

of ih'\H circnif.oiiM coiirHo bn
'2J

|)or ooid/., what will if

oohUJic Moniitial v.ir.vi'.\mn\,U) Hoitio Iuh fjiHboii account

V

(1000 ronH^rl inilron. j ^/^^./,, , :{, ,^ /^.^ ,

7. I boiigbli a liind (piaiior and a foro quaricr ol

b(!of woigliing to^oUior 252 Ibn. ; I paid 7J coiitu a

pound for tbo bind quaiior, and 5^ conts a pound for

tlio foro quartor, and found i.bat I bad paid 17} contH

on tlio wbolo moro Wmn if I Inid bougbt botb ((luii ioiH

at flg contB por pound ; find tbe wciglit ol" oach

quarter. /^y ^^/^.. ^ /.^^.//^
8. A porRon bougbt a ])i(;c») of land for JJIIOOO, to bo

paid in 6 yoarn witb intoront at 10 ))or cent. ; he was

allowed a clioicoof two mod(!H of payment, (1) bo could

leave the princij)al inipaid till tbe end oi' tbe live vcarH,

paying tlio interoHt du(; annually
; (2) bo could pay $200

of tbe princi])al eacb year togetbei' witb tlio accrued in-

teroHt; money being worth 10 por cent, comimund

mtercHt, dciternune wlietbei' oui) of tbcse modeo wan

more profitable tban tbe otber, and bow mucb bis land

will ultimately cost bim. ///y /O-^i / i?^*» /W./#^

9. A mercbant bougbt 400 Iba. of tea and ICOO ibs.

of BUgar, tbo coHt of tbe latter per lb. being 16^ per

cent, tbat of tbe former ; be Hold tbe tea at a protit of

BJJJi per cent., and tbe sugar at a Iohh of 20 per cent.,

gaining, bowever, im tbe wliolu, JJiiOO ; find bis buying

priccH and his selling prices. T.'ji^- ,^^y^ / - #/ v >
10. (a) Two towers 40 i'eet and 50 feet hign respect-

ively, are standmg in tbe same liorizontal plane 120

iutit anai't; how ^oi' nom each tower is that point in the

I
'i

;«

^
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line joining their bases, which is equally distant from

. their summits ? (r. 3 -^^ V *^'^/V T^
(h) Two adjacent side's of a parallelo^am are 26 feet

aud 85 feet respectively, and one of the diagonals is

lOv/12; find the other diagonal, tf^o fy,

XIV.

1.

Intermediate—July, 1876.

Simplify
. ^ C '. //.J'U-'^

|(8KH)£ + H-l-^U

A
iVof 8^-f|f

8*4
x-95 of ^s.^r-r—d.

'012

C/fV

2. A and B can do a piece of work in 8J days, A and

C in 6^ days, and B and C in 5| days. If $15 be paid

for the work, what wages does each man earn per day ?

8. A person buys a lot of land at $120 an acre, and

by selling a portion in allotments he makes 90% on all

he sells, so that after reserving 20 acres, he finds that

he has realized on the remainder $840 more than the

entire lot cost him. How many acres did he buy ? ^-q ,^^

4. A Toronto merchant owes £900 in Liverpool, G.

B. He detei-mineg to remit to Paris at 5 francs 50 cen-

times per $1 ; thence to Hamburg at 186 francs per 90

marcs ; thence to Amsterdam at 18^ stivers per marc

;

thence to Liverpool at 220 stivers per £ sterling : how
much must he remit to discharge his debt in Liverpool,

and how much does he gain over diiect exchange at 9^%
premium? ^^zaoo^ ^J^.i ; uJi^

6. A man invests $19450 in Bank of Montreal

stock at 194, and $19,850 in Bank of Toronto stock at

198, paying his broker in each case \% on the amount

of stock pmchased. If the former pays a half-yearly

dividend of 6^%, and the latter a hah-yearly dividend of

6i%, find his total income for the hah-year. //Z 9^'^
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8. Coffee, costing 85 cents per pound, is mixed witli

chicory worth 10 cents a pound, in the proportion of i-

pounds of coffee to 2 pounds of chicory, and the mixture

is sold for 84 cents a pound : find the gain %. ^ ?

7. A person invests the present worth (true dis-

count) of $80,192 (due six months hence, at 4% per

annum) in Bank stock paying 6% yearly interest and

seUing at 92J ; his taxes amount to 6|% of his gross in-

come fi'om the above investment : find his net annual

mcome. i' /y y2_
8. A and B invest capital in the proportion of 4 to

5 in business ; at the end of 6 months A withdraws f of

his capital, and B f of his. At the end of the year there

is found to be a gain of $4,050; how is this to be

divided ? ^//3':A^^ 3/2//J'V
9. (1.) In multiplication,'' why a*e the succ^sive

partial products not placed directly over one another ?

(2.) Can the multiplier be a concrete number ?

Explain clearly the meaning of the factors in 5 ft. x 8ft.

sl6 sq. feet.

(8.) Is a fraction a number ? Explain fully why

I has the same value as -fl*

10. Find within an inch the length of a side of a

gquare field which contains two aorecu

XV.

Imtebmbdute—^Deoembbb, 1876.

1. Divide '0075 by 25-6, and explain the reason foi

fixing the position of decimal point in the quotient.

2. Supposing the rate of carriage to be diminished

\ after the first 50 miles, find the cost of carrying 18

'A
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cwt. for 80 miles, when 24 owt. can be carried 75 miles

for 5a. lOd.
Y" '^" 7 '^ ^

8. If the difference between the flimple and com*

pound interest on a sum of money for three years at 5

per cent, be $87.86, find the sum. ^^^y'^, ^? /

4. A passenger in a train traveUing at 80 miles per

Lour, observes that in just one minute he overtakes the

length of a freight train running on a parallel track at

18 miles per hour ; how long would he have been in

passing the same train if it had been moving at the

same rat§ in the opposite direction ? y / ^ To^^^ ^

5. A merchant spends $158 ill purchasing black

cloth at the rate of 11 yards for $10, and blue cloth at

the rate of 7 yards for $4, and buys twice as many
yards of blue as of black. Discovering that the black is

much worse, and the blue much better than he expected,

he determines to retail each kind at the rate paid for

the other, and finds that had he received 7 cents

more on his entire sales, ha would have exceeded his

usual profit by 10 per cedx. *^mat was his usual per-

centage of profits on cloths ? /6^'^C

6. A bookseller allows teachers 10 per cent, on all

cash purchases. For ordinary customers his goods are

marked at a ready money price, and at a credit price,

allowing 12 months (interest at five per cent.) What
must a teacher pay for goods worth j^4 9«. 8c2. at credit

prices 2^ 3 '< /C. C

7. If a debt after a deduction of 8 %, becomes

$1008.80, what would it have become after a deduction

of 4 % had been made. 8/ y^^T/^O
8. A, B, and C, wording together, can do a piece of

Vi oil: in 4 days, which A and B alone can do in 5 days,



MOOND CLASS AND INTERMEMATB. 161

or B and alone in 6 days. If A and C work together

for 1| days, and A and B together for 1| days, ho^\

long must B and G work together, so that A, B, and

ooming after them, may complete the work m 1}

days ? //^ ^'yi
9. If silver be worth $1.10 per oz. and gold $17 per

oz., what will be the weight of a $5 coin containin£;

(by weight) 92*6 per cent, gold and the rest silver ? ^ o-t7-e>

10. Extract the square root of —locr^ ; and find the

3^2'
5

number of acres, etc., that there are in a triangular field

of which the sides are 7 ch. 60 links, 9 ch. 50 links, and

6 ch. 70 links. 2 a>

XVI.

0. J. McGregor, M. A.

—

Stratford High School.

1. A man dying left a wife and twins (son and

daughter), and by his will ordered that if the daughter

died before the son was of age, ^ of the estate should

belong to him, and the remainder to his mother, and if

the son died before he was of age, ^ of the estate

should belong to the mother and i to the daughter

;

both son and .daughter lived till they were of age, by

which the mother lost on an equitable division $2000

more than if the son had died ; what would have been

her dowry had the daughter died ? ^/^^ti o
2. A sells a quantity of wheal at $1 per bushel,

and gains 20 %. Afterwards he sold some of the same

wheat to the amount of $37.50 and gained 50 %. How
many bushels were there in the last lot and at what

rate per bushel did he sell it ? ^ ^ -^i^*,^ ^/A
8. A and B exchange goods : A puts his al $80.24

and gains 8 % ; B puts his at $24.80 and gains at the

same rate : what was the prime cost of the goods ?

5!

^l! ;
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hat was the weight and primp

4. A and B exchangre goods ; A's goods cost him

$28.00, B's cost him $22.00 and he asks $26.00 for

them. What must -^ ^ 'k for his so as to gain 10 % more

than B ?

6. A merchant knows neither the weight nor prime

cost of a certain article. He recollects that \l he had

sold the whole at .$7.00 per lb. he would have gamed

$70.00, and if he had sold it at $6.00 per lb. he would

have lost $30.00. What w
cost of the article ? J

6. The arms bearing the cups of a clock anemometer

are of such a length that 4 minutes of the anememeter

dial indicate one mile of wind ; what distance is

travelled by the wind when the hands on the dial have

passed over 8h. 80m. ? /2^ ^f vt^/C

7. In the case of the anemometer mentioned in

question 6, what is the velocity of the wind in miles

per hour when the hands on the dial pass over 10 min-

utes in 6 minutes time ? ^ i" >.<^ Lvx^ iW
8. A tradesman marks his goods "with two prices,

one for ready money and the other at a credit of three

months ; what ratio ought the two prices to bear to

each other allowing 8 ^o discount ? /v«-.^^^^l^-e^ t/^ / <(V
9. Sold goods to a certain amount on a coiimission

of 6 % and having remitted ti^e net proceeds to the

owner, received for prompt payment \ %, which

amounted to $24.22^ ; what was the amount of com-

mission? J ^^'S'^
10. A and B had the same amount of. money. A

spent 76 i<>
of his for land, and B lost by trading a

sum equal to 28^ % of what both had at first, when
both together had $60.26. What sum hrd each at

first, and how much had each left ? / */^-', /j i/n >

/J^^2, 2.J
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y

XVII.

1. Simplify
£14 16s.

4 ft. 7 in. IGs. 8d.

£7 55. 2 tons 2 qrs. 26 lbs.

21 lbs.'
and

5
TT»

4 yds. 2 ft. 17«. ^\d. ' ^^^ '^^>
r-/" ^

2. Three vulgar fractions, of which the first is

the second y^, and the third has for its numerator 7,

are reduced to approximate decimals, and being then

added together the simi is l'00030f. Find the third

fraction. ^;^ 3

8. A merchant bought 125 yards of cloth at a uni-

form price per yard, and gained 8^ per cent, by selling

88 yards of it at $8.62 per yard, and the remainder at y

$2.60 per yai-d. What did the cloth cost him per yard ?; 3' oiT-t

4. If 6 yards of silk cost as much as 15 yards of

flannel or 40 yards of cahco ; and if 19 yards of silk, 17

of flannel, and 22 of caHco, together cost $37.83 ; find

the price per yard of each article, t^'/^s^ .
*

.^ ^- ^ ''/ 1-

6. If 69 German thalers, of which 9 parts in 10 are

fine silver, weigh 41 ounces, and English standard sil-

ver 1^ fine is worth $1.23 per ounce ; find the value of

a thaler in English money, assuming the & sterUng to

be worth $4.80. Si" ^fi; ,^
6. Along a certain path 1600 yards long, there is a

house every 50 yards, and a tree every 20 yards ; how
many houses will have a tree in front ? / v ^^^c/.^L,-

7. A young man's salary increased ^ every year
;

his expenses each year were ^ of his salary, and at the

end of 4 years he had saved $1001^^* ^^^ ^^ ^^^
year's salary. ^ 23/ Hh-

8. What will be the amount (compound interest) of

$2400 for 1^ years, at 10 per cent, per annum, paid

/o

R 'J, :
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half-yearly ; and at what rate, simple interest, will it

amount to the same sum in the same time ?

^Xi-zz^ 9. Four persons form a partnership, the second

'^/ Inputs in twice as much capital as the first, the third

' ^ ^half as much as the first and second together, and the
>3^33 3 ^fourth as much as the other three. How should a

/ /a <ro o profit of $20,000 be distributed among them ?

10. An im.porter sold cloth to a wholesale dealer at

10 per cent, advajice ; the wholesale dealer sold it to a

clothier at an advance of 12^ per cent.; the clothier

sold it at a farther advance of 25 per cent., and received

$726. How much did it cost the importer ? ^^^^ ^^
/i

xvni.

1. Find the value of
^^'^g + T-S

^^ ^1.25 --87916

. .

2.87 + 11.88 ^^.,,.,3^
of j51 + -40878016 of a guinea- -678821 of lU. lid.

2. What is the value of a wedge of pure gold weigh-

ing 3 lbs. 8 oz. 6 dwts. 16 grs., when standard gold is

worth Je3 17s. lO^c?. per oz. (neglecting the value of the

alloy), pure gold being to standard gold as 12 to 11 ?

8. A bottle, which when empty weighs 520 grains,

holds 1600 grains of water, and when filled with alcohol

it weighs 1708 grains ; if a cubic foot of water weighs

1000 ounces, what is the weight of a gallon («2771
cubic inches) of alcohol ? /t y, o 7 / ^

4. A and B run a 100 yards race, ana A wins by 2

5'ards ; and D run over the same course, and C wms
by 6 yards ; B and D also run over it, and B wins by,

4

.« y^ards. If A and run, which will win and by how

'^
6. A commission merchant in Montreal sold 816



8E00M ) GLASS AND INTEBMEDIATB. 171

barrels of flour for a Toronto merchant on a commission

of 2^ per cent., and purchased with the proceeds black

tea at 60 cents a pound on a commission of 2 per cent,

on the price paid for the tea ; he took his commission

for both transactions out of the price received for the

flour. His entire commission being $200, find what

price was received for Ihe flour, and what quantity of ^

72 ^2-
i^/tea was purchased, x^' /J a. m^ . / ^ ^ ^ x.

6. Find a fractidn equivalent to y*^, and having its
^ •• '_

numerator 44 less than its denominator. J 'r

7. A man skates 6 miles at the rate of 10 miles an

hour with the wind, and returns against it in 50 min.

How much does the wind accelerate or rttard him ?
'^'

8. Bought 236 yards of cloth at $1.89 a yard, and

sold one-fourth of it at $2.46 a yard, one-third at $2.04,

and the remainder at $1.68 a yard ; find the gain or

loss per cent, on the whole outlay. ^i" y^ '^ ga^<^

9. If the discount on £667 be £34 14s. 3f(f ., at 4^

<f-^

Is.

\i.

i**<, £utA. Xl^

III!

/ 3/
per cent., when is the sum due ? / %^ ^/ ''^

10. A grocer bought a stock of tea intending to gain

20 per cent, on its sale ; when he had sold two-thirds of

it he was compelled to reduce the price 8 cents a pound,

and so gained on the whole only 77^ % of what he had

intended. Find what price he paid for the tea. ^ o (t
/

XIX.

1, Sunplify

41-1^
of

ft f» . It't
of

6| of 3^
8t+A "i-6A +8A i^of2fofeAofAofl?.

8. If 60 guns firing 5 rounds in 8 minutes kill 360

men in 1^ hours, iiON^ many guns firing 7 rounds in 9

/
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minutes will kill 980 men in 26 minutes at the same

rate ? ^o i^ ^^.c-.*^

8. A boy is engaged for 28 days at 60 cents a day,

with the condition that for every day he is idle, instead

of receiving anything he is to pay 24 cents for his

board ; he receives altogether $12.48. How many
days was he idle ? "^^ '^ ^t^a^/^

4. The exchange between Eussia and England is

6.28 roubles for JBl, between Bussia and America 6.28

.roubles for $4.55, and between America and England

$4.85 for jei. Find the gain in transmitting 6000

roubles through England to America, p ^^Li i^-f-

5. A coin whose weight is f^^ of an ounce con-

tains 87 parts in 40 of gold, and 8 in 40 of silver ; the

gold is worth $17 an ounce, and the silver $1.10 per

ounce. Find the value of the coin, j^j
"

6. A and B form a partnership, A contributing

$6500, and 13 $3600 ; they agree that $120 shall be

annually put by as an insurance fund, and the remain-

ing profits be divided in proportion to the capital con-

tributed, at the end of the year A gets $485.41-|.

Find the percentage of profit reaUzed on the entire

capital. f y<:/ ^
7. Owing a man $538.05, I give him a 60 days'

note ; what must be the face of the note to pay him the

exact debt, when discounted at the rate of 10 per cent,

per annum ? Allow days of grace. ^J^^y.i'o

8. A speculator sold stock at a discount of 1\%
and made a profit of 5 °/o ; at what rate of discount

had he purchased the stock ? / '2
*A,

9. I paid 6 "Z* interest on a sum df borrowed money;

after a time I paid an instalment of $200, and had the

interest on the remainder reduced to 4 %, and tlie

\

i

N
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Findyearly interest was now 33^ % less than before,

the amount of the debt. ^/X o

10. The periods of three planets which move uni-

formly in circular orbits round the sun, are respect-

ively 200, 250, and 300 days. Supposing their positions

relatively to each other and to the sun to be given at

any moment, determine how many days must elapse

before they again have exactly the same relative

positions. 3 ooo ^^^^i,

XX.

1. Fhid the value of

11-05 -6-976 /•629 of 2-188 8-618 -6-213 \ , >
—.— -. r- of ;

. I J'^i'"^^
1-18 of 1-2 \ 7-25 4- -083 6-6 of -46 '

2. The annual consumption of spirits in a country is

4,500,000 gallons, and the duty is $2 a gallon ; Ihe

duty is reduced 4 per cent., and the consumption is in-

cresed 6 per cent.; how is the revenue affected 'i^/^''^Y-<^(t u^^-eAjt^^^

P. K 12 men do a piece of work in 21 days, in what

timp wiU 10 men do a piece of work If as great, if 3 of

the first set do as much in an hour as 4 of the second

set do in an hour and a half, and the second set work

half as long again as the first ? ^i
"3^ ^^ -^^^^/<i

4. If at Toronto exchange on Liverpool is at 91

premium, and at Liverpool exchange oa. Paris is 20

francs 86 centimes per £1 ; find the arbitrated course of

exchange beLween Toronto and Paris through Liverpool,

and what a Toronto merchant must pay to discharge a

d bt of 10,000 francs, i^/'/c^f ^ /kO^^?^
5. A lump of mecal worth $1868 is formed by a

fusion of gold iijad silver, the values of which are

f 18.0U, and %\ .20 an ounce respectively ; the weight of



174 EXAMINATION PAPERS.

the gold is -75 of the whole weight. J?ind tlie weiglit ol

each metal contained in the mixture. ^^ ^ ^<ft^ ^V^^uJ"

6. A man invested a certain sum in Bank of Com-

merce stock, which is at 120, and pays 4^ % half-yearly

dividends ; and G2^ per cent, more than that sum in

Dominion Bank stock, which/ is ^ 180, and pays 4^%
half-yearly dividends ; his^ m^ome from both invest-

ments is $222.50. Find the amount of money invested

in each kind of stock, p X'^ o 6 '^/^'^fcO

7. A person mixes 22 lbs. of tea with 10 lbs. of an

inferior quality costing 24 cents a lb. less, and gains

16% by selling the mixture at $1.74 per lb. Find the

cost of each kind of tea ^/ "^ 7^ ^ •
'• d> £^

8. If If ounces of gold 18 carets fine bo worth

£^ lis. &d., of what fineness must gold be in order that

13^ dwts. of it may be worth £^ Is. M. ? ^o^--
9. A person bought a quantity of goods for $227.92

payable in 12 months' time, and sold them at once for

$276.56 payable in 9 months' time. "What is the gain >

in ready money allowing true discount at 4^ per cent. V^/i^.t:/^

10. A sum of money is divided between A and B in

the ratio of 5 to 3 ; and A's share exceeds. $50 by 55|

per cent, of the whole sum divided. Find the shai-e of

each. i%-,i^o • ^2^6
XXI.

4rfi_

1. Simplify
9(8| of T-V)

5 L^of
i4

f
l./^!^*] and reduce
11

f of 1| of £3 14s. 9c/., to the fraction ofm 10». 9H
2. There are three fractions whose sum is f|^, and

9 times the first, 12 times the second, and 14 times tho

third are equal. Find the fractions. JJ= j^ /c_

"-7
FY C2.
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V^iuJ^rx.

^-T'Vii'^

8. A banker in Montreal remits $8,000 to Liverpool

«s follows : first to Paris at 5 francs 40 centimes per $1

;

4 leuce to Hamburg at 185 francs per 100 marcs ; thence

fco Amsterdam at 35 stivers per 2 marcs ; thence to Liv-

erpool at 220 stivers per £1. How much sterling

money will he have in bank at Liverpool, and what

will be his gain over direct exchange at lOX premium ?

4. One-half of a debt of $2,000 is payable in 10

miuths, \ in 12 months, \ in 16 months, ind the re-

mainder in 20 months. When might the 'vrhole be paid

at one payment ? J2 ^^-^ t-'-^o

6. A merchant bought 80 yards of clotl\ 1| yds.

wide, at $8.60 a yard ; but the cloth having been wet,

ih -unk 5 % in length and 6 % in width. At what rate

per yard must it now be sold to gain 12 % on the out

lay ? /^-^ ^4^'
^f

6. K 65 cubic inches of lead, together with 54 cubic

inches of cork, are equal in weight to 1588| cubic inches

of fir, and the weights of equal quantities of lead and

fir are represented by the numbers 11*824 and '45

;

what number represents the weight of an equal quantity

of cork ? / Z'y^

7. If 40 lbs. of green tea at 60 cents a pound, mixed

with 80 lbs. of black at a different price, and the mix-

ture, sold at 80 cents a pound, re Jized a profit of 22|

pel- cent. ; what was the price of the black tea ? J, ^^ ^

8. Find the sum of money of which, in the space of

four j-ears, the true discount is $24 greater at 6 per

cent, than at 4 per cent, per annum. ^u^^/, ^"^

9. A person invests a certain sum (gold) in U. S.

6's 10-40 which are at 5 % discount, and three times

the amount in U. S. 6's 6-20 which are at a premium

//

¥'77^
-<^ Y 1 ,<t-*-t^!U-,
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of 8 %, the interest on both being in gold, and gold at a

premium of 8 % ; what will these securities cost him if

the income from both together is $1134 in currency ?

10. A speculator bought a number of sheep for

$2160 ; 25 of them having died he sold J of the re-

mainder for $1200, which was $52^ loss than cost;

how many sheep did he buy ? y^^o

1.

xxn.

Eeduce to its simplest form :

(05)-*-('025)3(-0125)»-(-0375)*

(•0375)3 - (•06)a(-0125) -(•025)for26)a
X^^i

5

2

2. n y2=l-414218, find the values of -^., ^/go"

v/z»o, /.^n ^ "^ 3v/27^5v/14- 16^21v/450

8. A's rate of working is to B's as 7 to 6, B's to C*i

as 4 to 3, and G's to D's as 6 to 6 ; A's time of working

each day is to B's as 9 to 10, B's to O's as 10 to 11,

and O's to D's as 10 to 7 ; also A's number of days m
to B's as 16 to 7, B's to O's as 11 to 20, and O's to

D's as 7 to 6. Hew should $1220, which is paid for

the whole work, be divided among them ?

4. Two men start from the same point and run

round a ring with different uniform speed ; if they run

in opposite directions they meoi at 72 yds. from the

starting point; if they run in the saniu direction, they

are at the starting point together, after one has boon

seven times round, and th6 other six times. ¥ind the

circumference of the ring, i /V "i y^<

6. A per»(>n marks liid goods so%at he may allow

a disoomui of 4 Xt and stiU make a profit of 16 %•
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Wliat must be the marked price of an article that cost

him$1.87i? ^2. 'i^,^ ^^
6. A man is in the habit of walking from his house

to take a certain train, in 20 minutes ; being one da^

detained beyond his usual time of starting, he quicken y

his pace to y of his accustomed speed, but is too late

by two minutes. How long wus he detained beyond his

usual time of starting ? ^ ' i-,.^L,^

7. The true discount on a sum of money at 7| per

cent, being $40, find the true discount on the same sum

at 8J per cent, for one yeai'. »^>
, ii %/

8. If 21 bricklayers and 8 carpenters earn $451.50

in one week, and 6 bricklayers and 4 carpenters earn

$80.50 in 3^ days, find the daily wages of a bricklay-

er and a carpenter, a^, :?,j
'" c^ ^ Z'^

9. What must a person have invested in Consoli-

dated Bank stock at 90| paying 8 per cent half yearly

dividend, if a transfer of 60 per cent, of his capital to

Bank of Commerce stock at 115 paying 4 per cent half

dividend would increase his half yearly income $38.60 ?t^j'^j t

10. From an official return it appears that there

were entered for a certain week at the port of London,

oxen, calves, sheep, pigs, and horses as follows : the

number of oxen was \ that of sheep, the number of pigs

was 13 J per cent, of the number of sheep, the pigs

were 112 per cent, of the calves, the horses were &^per
cent, of the whole, and the horses and oxen together

were 3587. Find the number of oxen.

s

;

,/

/o

3i yo ^^^jcx.<aj

3

XXIII.

6f of 3

I. Simplify ^^-^
fi^ of 9

of « of ^ ^
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H-^H-i .. ^-^
.- of

6i + 7Vir-eV 6i + 2|

i±i of 35 /

2. The stocks of three partuers, A, B, and C, are

$700, $440, and £500, and their gains $224, $176, and

$240, respectively ; and B's stock was in trade 2

months longer than A's. Hew long was the money of

each in trade ? y^ . • / ^ u^, v_.<,^ /^,<,^L^.^

8. What will be the cost of making an excavation 2

dekameters 2 meters 7 dm. long, 2 dekameters 5 dm.

8 cm. wide, and 1 meter 4 dm. 6 cm. deep, at $1.76

per cubic meter ? jf//90' yu /-

4. I can invest $7810 in U. S. 6's 6-20 purchased

at 107i currency, interest payable in gold ; or in a

mortgage bearing 7 % interest bought at 86"; assuming

that the premium on gold is 25 %, and that the mort-

gage is subject to a tax of 1^ %, find the difference in

my income by making the more profitable investment.

5. A, B, and C were employed to hoe a field of

corn for $25.25. A could hoe a row in ^ of an hour,

B in y^y of an hour, and C in ^ of an hour ; it so hap-

pened that when all first came to the end of a row at

the same instant the work was completed. Divide the

money faurly among them. //^,/^ ^^^ - /^;^ ^

6. The true discount on a sum of money for one

year at 6% is $2.50 greater than the sum of the true

discounts (for the same time) of one-half of it at 8 %,

and the rest at 4 %. Find the sum.j/^^y'' ^/'J2. c

7. A merchant pays $88 for the insurance of goods

at 4^ %, and he finds that in case the goods are lost, h(.

will be eutitlvu to receive the value of the goods, the
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premium of insurance, and $48.88^ besides. "What is

the value of the goods insured ? ijf K'^^^^

8. Bought from Thwaite, Eby & Co., Toronto, three

kinds of tea at 50 cts., 00 cts., and 70 cts. per lb. r*

spectively ; tlie sum laid out in the first kind was

88^ % /t'«», and tliat expended in the third kind

88^ y^more than was expended in the purcliase of the

second kind. The first was bold at a profit of 20, the

second at a profit f f 25, land the tliird at a pruiJt of

80 %, and the entire gain was $23^. Find the amount

of each kind purchased, ^/c-a ^Aj J .'y<^' </«^yj-v/4i' //.
9. Shew that the difference

>/2~l 2^/2+^/8-l
of the fractious

exceeds their product by
Vli + V'd' v'S + l

unity; and find the value of —j^—^rr* /''J^^'^
vo'o - y/l.y

10. A person rows from A to B (1^ miles) and back

in an hour ; how long would it have taken him if he

had rowed equally hard, and there had been a stream of

1^ miles an hour running from A to B for the first 30

minutes, and then ceasing ? j-j^ i*-....!^

XXIV.

1. If 8 OTinces and 160 grains cost 12?. 9s. 7cf., and

1 ounce and 80 grains cost 4Z. ICo. lOrf., how many

grains are there in an ounce ? X3y ^ '^i^^

2. One farmer asserts that his and lii« neighbor's

farms are in the proportion of 6 : 2 ; his neighbor says

they are in the proportion of 8 : 1, and the quantity of

land thus in dispute is 67| acres. If the actual ratios
eL.-e^

are 5^ : 2J, find the quantity of land in each farm, //^o S~oo

8. An Act of Parliament declares that 271.274: ou.

in. of distilled water, at a temperature oi 02°F., tbo

III
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It is proposed W cut a tunnel under the straits

barometrical pressure being 30 in. of mercury, shall be

considered as weighing 10 lbs. Show what fraction is

omitted in a lb. when the same Act says that half a .

grain is the ^^ part of a cu. in. of distilled water, and

that the lb. avoirdupois is 7000 of these grains. —^^- -

4. A clock is set in motion at 12 o'clock on Satur-

day night. At noon on Tuesday it is 3 minutes too

fast. Supposing it to go at this rate imtil it strikes 4

on Thursday afternoon, at which time the regulator is

altered, so that at noon on Saturday the clock is found

to be 6 minutes too late. Continuing the rate what

will be the true time when the clock strikes 8 on Mon-
day afternoon ? -'rf y^y-, ^,

of Dover at a cost of 10 million pounds. Suppose

tb3 working expenses to be 40 per cent, of the fares,

what must be the income to pay 1\ per cent, on the

cost of the tunnel to the shareholders as promised by

the proprietors ; what must be the weekly receipts to

pay this dividend ? ,{ / > ^ ^ ^ . ^ -^z

6. Show that the true discount of any suni of money
is the present worth of the bank discount for the same

time and rate.

If the true discount of a certain sum for 3 years 4

months be 88^ per cent, of the simple interest for the

Game time, and their difference be $24, find the rate

per cent, and the sum of money. / s^ ^, %^
7. If 28 men can excavate 750 cubic yards in 4

days, working 6| hours a day, what imiform length of

day will 24 men requu*e to excavate 922^ cubic yards in

8^ days, supposing Ihat any 6 of the latter party can

do as much m 4 hours as any 6 of the former can do in
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84 hours, and that 2 men will be withdrawn "rpm Die

^C^»A^latter paity after 2^ days' work. /^ ^/^ tCuj o.

8. A, B, and C, start at the same time to plough n

piece of land ; B works every day \ longer than A, and

C works -jJj longer than B ; B can do in a £, ven time |
of what A can do, and C | of what B can do. In what

time from the commencement will each have finished

an integral number of acres at the same time, suppos-

ing that A can plough 7 acres in 4 days ? // '^% ./^^s
9. A person in Chicago directs a New York broker

to buy $6000 U. S. 6's 6-20 at 7% premium. How
much must he pay for a draft on N. Y. to cover the

purchase, exchange being \ per cent., and the broker's

commission! \ per cent. ? ^^^J Vi^". ^o -f-

10. If $3 be allowed as 9 months' discount off a

bill of $63, and at the same rate $8 be allowed off $88.

for how long was the latter sum discounted ? '^iI.«-^-!^«^4.^-^^

/i-

11

XXV.
-l.*<^

,

Edgar Frisby, M. A., Naval Observatory, Wasitington.

1. I bought a horse for $160 cash and sold him foi

$160 taking a note payable in 8 months. How much
per cent, did I gain by the transaction, money being

worth 6 per cent, interest. ^ ^^^ y^
2. A person engages to do a certain piece of work

for $1 per day, but for the first half of the work he is

able to earn only 90o. per day, and thinking it an equit-

able arrangement, he agrees to take $1.10 for the

remaining half, but finds that he has lost $1 by this

arrangement. How many days did he work and what

should he have received daily for the latter half of the

work? A'^^-tr^.LZ^ 'tC c/Cl^-l^.-^ y^-^T-zf '-^ ^
•^L. Lt^t/^ ^s ^
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8. I remitted $8999*975 to a banker to invest in

stocks ; 6 per cents being quoted at 105, and 5 per cents,

at 98. I desire to have 8 times as many 5 per cents as

sixes. How many of eacii did he buy allowing ^ per

cent, for his commission ? 'c>S2--^'-9c/. f^^ % v^'f^'^^, ^/>^
4. A bankrupt has liabilities to the amount of $1500

and his assets are $460 cash, one note of $200 payable

in 6 months, and one note of a $100 payable in 8

months. How much will he be able to pay his credit-

ors, the bank discounting his notes at 6 per cent, per

5.' The difference between the true and the bank

discount of a note, payable in one year after date, is $1.

What is the face of the note, 10 per cent, discount

being allowed and no days of grace ?
f/(//O

6. A and £ together can do a piece of work in 8

days ; at the end of 5 days A is taken sick and C is

taken in his place, and B and working together finish

it in 2^ days ; but if A had continued well, the three

working together could have completed it in 2 days.

How long would it take each separately to pciform it?

7. Two trains whose l^h^hs are' 210^d 230 feet^
respectively, when moving in the same direction pass

each other in 15 seconds, and when moving in oppo*

site directions in 8^ seconds. Find the velocity of each

train in miles per hour. ^ c^^-Xi a-o£ jL^ w-
8. A and B are partners in business and have

amounts invested which are in the ratio of 8 to 5. They
take in a third partnei: 0, who pays them $8000 in such

a v/ay that all 8 may receive equal shares of the profits.

How mucli of this money will A and B individually

cccive, and what was the value of their stock ?

7/ouo /^ ^a^u^^^ z=:/jraooA
fh

/^<*'<.</ <<o,

'aoo
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H

y-i-H^,

Y^

9. The population of a town at the end of any year

is found hy substracting 16 times the population of the

previous year from 14 times that of the succeeding year.

Two years ago it was 1960, this year it is 2250; show

that it increased in Geometrical progression ; find the

ratio and the population last year.

10. A vessel is worth $4000; for what amount must

the owner insure her, so that if she be lost, he will receive

back the value of the vessel and the amount paid for

insurance, the pohcy costing \\ per cent 'f/^o^^O' 6^-^

XXVI.

J. H. Johnston, M.A.—Thorold High School.

1. An agent sells goods on a commission of 8%, and

invests in certain goods on a commission of 2°/o, deducting

his whole commission before investing, and calculating

the 2/0 commission on the amount remaining after

deducting his first commission ; the amount invested

was $1901.20. Find the amount of his commission.jg^^ ^^

2. The sum of $45 paid as premium of insurancTe at

f% entitles the owner, in case of loss, to be paid the

value of the property, the premium, and $10 besides.

Find the value of the property. Xy^i^^ "^
8. A sells goods which cost $^78 to B ; and B sells

them to C, who disposes of them for $364.99^. At J
what prices did A and B sell the goods, each of the^''^^^'^'^'^

three having made the same rate per cent, of profit ? ^SiZ'H

4. A and B can together do a piece of work in 7 days^ y^
of 9 hours each ; A and C in 6 days of 11 hours each ; andf-^

B and C in 8 days of lOJ hours each. In how many ^
^

days of 12 houi's can each of them perform the work ?^ '^'^J>

ff. A note for j^lOOO. drawn Februarv 16tb M 11
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mouths, is discounted September 12tli at 5}/o Bank dis«

count, and the proceeds invested in the 4 per cents,

which are at a discount of 12. l^d the annual income

from the investment. /^ ^ J^

6. If, on a certain day, the time from noon till sun-

set was \ as much again as that from sunset till mid-

night ; find the hour of sunrise and the length of the

Light. 9>/y^^>^/^4 Vf^J</.^^-^.
7. There are three qualities of cloth ; 6 yards of the

first quality cost as much as 9 yards of the second, and

9 of the second as much as 11 of the third; also 8

yards, one of each quahty, cost $6 '97. Find the price

of each per yard. /i. ^^ . //^A"; //^r

'

8. A merchant annually increases his capital by 25%
of itself, except an expenditure of $1000 a year, and at

the end of 6 years finds he is worth $16,207.06^.

Find his capital at first.

9. In what quantities must teas at 60 cents, 72

cents, 96 cents, and $1.08 per pound respectively, be

mixed to obtain 174 pounds worth 84 cents per pound ? 4^3^ .

10. The three sides of a triangle 'are 33, ^^^ andY'**'*^

65 ; find (1) the area of the triangle cut off by joining

the points of bisection of the two greater sides; (2)

the length of the perpendicular drawn from the great-

est angle to the opposite side, (/j % i, / C^) X*^^^^

xxvn.

Wm. O'Connor, M. A.

—

^London High Soeool.

1, Prove the rule for finding the G. 0. M. of two

numbers.
* Seven bell ringers. A, B, 0, D, E, F, and G, begin to-

gether to ring seven bells. A rings twice ir \ second.
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B 4 times in 8 seconds, 6 times in 6 seconds, D 8
times iu 7 seconds, E 10 times in 9 seconds, F 12 times

in 11 seconds, G 14 times in 18 seconds. How many
seconds will elapse before 4 bells ring together ? ^ '2. -^ ^^^^^

,

2. A surveyor, travelling towards the east along ^ /
,

common road parallel to a railway, observes that it is -A*.^-^

noon by his watch when a train begins to pass out of^,y^^^
the west end of a timnel. At 12.04 p.m. the traveller »-**-^ .

meets the train, which takes 10 seconds to pass him/*"-' ^*^ */

At 12.09 p.m. he is overtaken by another train, which ' r^P
takes one minute to pass him, and which reaches^*'' ^'*i\y

the tunnel at 12.11 p.m., finally the traveller reaches^*^''*^^y i

the tunnel at 12.12 p.m., having travelled 2 miles from , J/^^j

)

the point where he made his first observation. Where 2*212^ ?

did the trains pass each other, and how long did they " \

•take to do so ? /*L .^^ ^4*^/<i:.^«*^^
Yy

^^-^
I

8. A Toronto grocer imported 50,000 lbs. of sugar

from New York, paying freight $166.66f American cur-

rency, and Canadian import duty of 1 cent per lb. and

26 per cent, ad valorem. He sold it for $4427.50 Cana-

dian currency, gaining 10 per cent, on his outlay. Find

cost of sugar per lb. at New York. *ihZ^aA- fff'/f Cu^tL^ L^
4. A crew which row over a course twice against

the stream and once with it in 87^ minutes, can row

over the same stream, once against the stream and

twice with it in 80 minutes. Compare the rates of the

stream and the boat, ^^i.t.^s. • d^'^x.t^^,.j^ ' • ,'^ • /

6. A grocer who sells 7 lbs. of butter for the price

which he pays for 8 determines to cheat, both in buying

and selling, by means of a false balance, 181bs. in one

scale balancing 14 lbs. in the other. By his dishonesty |

he increases his profit by $29 on a quantity of butter.

What does he pay for that quantity ? ^ /S^S^, ^X -f-

I
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6. A mortgage on a farm is i)ayal)le in four equal

aniuiul instalments of $1000 each. When the first in-

Dialmeut falls due the mortgagor oifers in part payment

$2000 in 6 per cent, municipal debentures upon which

interest is due, and which mature in one year. What
balance in cash should the mortgager demand in ex-

change for the mortgage, money being worth 10 per cent.^ ,^

7. A merchant consigns 6150 bushels of wheat,
'^

valued at $1.40 per bushel, to a broker, who sells it at

$1.60 per bushel, and invests the proceeds in dry goods.

The merchant pays $160 freight, and sells the dry

goods at 10 per cent, advance on cost, clearing $876 on

the whole transaction. The broker's commission on

purchases being 8 per cent, find his commission on

sales. //^.jij- % ir^ % '^

8. A merchant insures goods at 2 per cent, for a
sum sufficient to cover the value of both goods and pre-

mium. The goods are destroyed by fire, but the insur-

ance company fails, paying only 76 per cent, of the

claim. The merchant receives $782 less than the value

of the goods. Find the value of the goods. ^T ^2^ 2-

9. Exchange being 110, and gold 126, it costs $461

American currency to pay the duty of 20 per cent, on

goods imported from England to the United States.

Find the value of the goods. ^ j/ ^
10. A path 12 feet wide runs syiiametrically along

each diagonal of a square garden containing one-tenth

of an acre. Find thf; cost of gravelling the path at t

cents per square yard. J/d7. ^^^^4^ 7*-

xxvm. '

W. B. Habvey, Esq.—Collinowood High School.

1. A horse was sold for $80 ; but if it had beeD
. y

w/^
M^'^c^T-V-tJO «i,<t^ to

r-

•^-^ -^-*t eycLc,*4^

i^K/C^^K. . UA.JU l*.tr^ UA-OL-^Ct^

r«</^.«<i <^ ^y. ?y /y-
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Ji/

sold for $150 tlio ^'ain would have boon ^ of former

loBH ; find the value of the horHe. a /'/. o

2. A's money Ih | of B's, but when A has paid away

$4 more tliaii \ of Iuh, and li had paid away ,'^ of his,

B'b money is halt as much again as A's. How muoh

had each at first ? fyv^o /i*^V<J

8. A man can row G miles down a stream and up

again in 2 h. 40 min. His rate of rowing in still water

is twice as great as the rate of the stream. Find his

rate of rowing. ^ ^^1 /^y^ \^,_^ ,^

4. A merchant sends $4440 in cash and pork to his

agent with instructions to sell the pork and invest its

proceeds and the cash in buying goods. The agent's

commission is 5% both for selling and buying, and his

whole commission is $280; find the value of pork sent

and goods bought. ;.'^ /y^^. l,r^ "i ^ -/i<f*^y^tf/c<i ^,r^r^

6. A ship's crew had pro.visions to last 40 days, al-

lowing each man 8 oz. per day. In a battle on the

evening of the 6th day 200 men were killed. The cap-

tain can now allow each man 12 oz. per day for the

rest of the time ; find original number of n^QO. /^ <j^ 4

6. A trader spent the first year $40^nd add^Boto

his capital \ of what he had left ; the second year he

spent $50 and added to his capital \ of what he had

left ; the 8rd year he spent $60 and added to his cai)i-

tal \ of what he had left ; he finds that his capital is

now 1^2 of what it was at first ; find the original cajjital.

7. A owes B $2090 payable in 6 months, and $3180

in 8 months. He proposes to pay both debts by giving

a new note at 4 months. What is the exact sum for

which the note should be drawn, so that when B gets

it discounted at the bank he may realize what A owes

i<<«<»^«.'

Afdo

^ j^. / ^>ti^/Wi

/^.iL.VcL. «a-«» >C
7

^U^ <rii^ h-<T3 }f^^
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him, money t)oing worth 0%, and days of grace not »!•

lowed? ^\i'/y^ ^^
8. a' owes B $1020, duo in 4 months, and $2080

due in 8 monthp. B agroos to aocopt one note for hoth

dehts, the time to ho fixed by the rule for equation oj

payment. How much does B really lose by accepting

the note nti>% j', p^ ^

9. A bai*terfl tea with B for flour worth $8.70 per

barrel ; but uses a 14| oz. weight instead of a pound.

What price should B ask for his flour to be even with

him? iff,6o

10. There is a rectangular garden plot whose length

is to its breEidth as 4 : B. Around it is a walk 8 ft. wide,

which contains 1606 sq. ft.; find the dimensions of the

field* JV*^ • >- Cry ^'f^ycyC jt^UC i^^-^y .^/i^J«^

XXIX.

D. A. Maxwell, Esq., Strathroy High School.

1. If when 10 gallons of water are added to a mix-

ture of 70 gallons of wine and water, the wine is

reduced to 85 /• of the mixture ; find the proportions of

wine and water in the original mixture. 4r»^ ; <^c :; x'j
2. What amount of draft payable in 70 days can be

bought for $1008, interest being 6 "/• and exchange 2 %
premium? ^/ooo

8. A owes B $800 payable in 6 months, but in 2

montlis he pays B $1000 receiving B'9 n^te ior the bal- /

ance. When ought the note to'l^^^taJed <* "X^*^-^*^^ '^^^ ^^
4. A boatman can row with mQ curreritl&roin'A to

B, a distance of 44 miles, in 4 hours ; when the current

is f as strong, it takes him 11 hours to row from B to j
A. What was the rate of the current ? zr /p »-wJ o^^^
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6. For what sum miiHt a noto bearing iiitoroflt nt 10

% per annum for 8 months 27 days ho drawn that if

iminodiatoly discounted at a hank at 12 "/. per annum,

the proceeds may pay the premium at 2 % on a policy

wJiioh covers botli t)io value of a quantity of goods in-

Buri'd and the premium paid, the goods being valued at

$0800? d'j-o/.Gf /

6. Tea worth GOc per lb. is mixed with some worth

7Cc. per lb., and the mixture sold for 70o. per lb., gain-

ing 10 % on the price of the fiiHt and 12 % on the prico

of the second. In what proportions were thoy mixed ?

7. A capitalist holding R. K. Bonds to the amount

of $20000 disposed of them at 9()^ for Capital Btock in

a Bank at 79^, brokerage ^ ,% in each case. The Bonds

drew 10 % anmiaU^T^he !Bank'S^oclirpaid8J % the first

half-year and 4| % the second half-year, the dividend

in both cases being payable in gold which is at 120.

Upon the receipt of the first half-year's dividend it was

invested for 6 months at 8 % per annum on its currency

value ; what difference is made in currency in the yearly

income by the transactions ? *' 3 'rY' ' ^^
8. A merchant in Montreal wishes to pay J650000

in London. Exchange on London is 9^ % premium,

on Paris 6 francs 60 centimes per $1, and on Amster-

dam 45c. per guilder ; between Amsterdam and London

12^ guilders to £1, between Paris and London 25 francs

to £1. Which is the most advantageous, the direct/ '^''^*^'^

exchange or through Amsterdam or through Paris, and/^^^^-''^

by how much in each case ? ^fk^x*,*^ z^ ^ jj3 Y^^
• /iy(^*^

9. An express train left Suspension Bridge for

Windsor at 12 P.M. at the rate of 40 miles per hour

including stoppages, except that at London of. bO min-

utes. A special train left the Biidge at 1-51 P. M. and

2.S

li

II
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arrived in Loudon 45 minutes after the express had left;

after a delay of 10 minutes it proceeded with an increas-

ed speed of 10 miles per hour. When the express due

in Windsor in 84 minutes, passed Belle Eiver Station,

the special was at Stony Point. The distance from

Windsor to Stony Point is 26 miles, and from Suspen-

sion Bridge to London 120 mile. If the speed of all

trains from Belle Biver to Windsor is limited to 80

miles an hour, how far is it from Supension Bridge to

Windsor ? 2 2, -/ i^. (^

10. A contractor was to receive a certain price for a

a pie(^e of work. If he employed a certain company of

boys he would have to give them i of the contract price

;

but if he employed a certain company of men, he would

have to give them ^ of the contract price. To facihtate

the work, he employed both companies and he received

$2000 less than he would have received ifhe had employ •

cd the boys only. Find the contract price*

XXX.

James Bp.ucb, Esq.—Waterdown Hioh School.

1. Divide $8000 among A, B, C, and D, giving A
$40 more than ^ of the other three taken together, and

B $50 less than 60 % of what and D receive, and^

C $30 more than 40 % of D's share. 7^-0; i-u/ //^; f7.uY ; /a/ »/^

2. Two trails start at the same time, one from

Hamilton to Toronto, the other from Toronto to Hamil-

ton, both travelUng uniformly. If they arrive in Tor-

onto and Hamilton respectively in 2^ hrs. and 4 hrs,

after they passed each other, compare their rates of

travelling. ^ /^
8. If I place a cent piece which is one inch in diam-

eter on a map of one of the townships of Canada, and
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' fpy^y

it covers 602 ao. 8 r. 17 per. 4 yds. 2 ft. 128| in. : find "• ^^

the scale on which the map is drawn. / ,,^ i ^ i^,^tA.

4. K a rectangular cistern '6 ft. long, 4 ft. broad, and

8 ft. deep, be made eight times as large without chang-

ing the relation of its dimensions; find its length,

breadth, and depth, and how many gallons of water it

will hold, assuming that a cubic foot of water weighs

1000 oz. Avoir., and that a gallon of water weighs. 10

lbs. /'2 X'l K/^ U- fi^ao ^^
5. If a debt of $4000 due at the end of 4 years, were

discharged by four equal annual instalments ; find the

amount of each instalment, assuming money worth 6

% per annum compound interest. *^^/^ - ^C-h

6. Simplify (12-96+ 8|x8-i-f- V x8^) (3-6 x8|-
1^8 xy-f 66-790128466) + {12-96 x 12-96 + y x V
xyxv+(vxv)2}.

7. A merchant bought goods for $80 with 6 months

credit, and sold them forthwith at $86, with such an al-

lowance of credit as made his gain 10 % ; how long

credit did he give, reckoning money worth 6 % per an.

simple mt. ? x<} ^f ^.^ / :^ ^ <^ . ^^ £? ^^
..10 a bushel a 4 lb. loaf was8. When wheat was

sold for 12 cents, but when wheat fell to $1.00 a bushel

the 4 lb. loaf was sold at 11 cents. Assuming the cost

of converting wheat into bread to be 80 cents on every

100 lbs. of bread, and that the baker was clearing 10 %
of his receipts at the former price ; what percentage of

his receipts would he gain or lose at the latter price ? Y
9. If the three sides of a triangle be 8 ft., 10 ft., and

12 ft., find the length of the segments into which the

greater side is divided by a perpendicular from the op-

posite angle ; also the length of the lines drawn fLom
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'r-i-

\l\

the middle of the perpendicular to the angles of the tri

angle. 2^./^.^ y/^^^-?^^^, n.!'?^-; ^'^{-(/-; i:s

10. If an arc of a circle be 2 feet, and the radius of

the circle be 6 feet, find how many degrees in the arc. .

XXXI. -' ' J /

W. J, EoBEETsoN, M.A., St. Catharines Coll. Inst.

1. An insurance company takes a risk of $10000
on a church at 1^ %, and reinsures f of the risk in

other companies at 1^ %. The church is insured at ^
of its value, and after the payment of two premiums, is

destroyed. Find the loss sustained by the first com-

pany and also by the trustees of the church, cstoo ^2^9ax>

2. A certain alloy is composed of gold and silver in

the proportion of 2 : 1, the "vaiue of the silver per oz.

being -^^ that of the gold. A coin composed of the

alloy, and weighing 6 ozs., is worth $61.66f . Find

the number of ozs. of gold and silver iu the coin, and

the value of each per oz. -^UJ.^n ;̂ Mn.^ if • B-^ "^7 tx-

8. A certam company employs men at wages vary-

ing directly and jointly with the number of hours

worked and the skill manifested. Two men, A and B,

are employed. A works 10 hours a day, whilst B
works 12. B's skill is 20 % less than A's. After

working a certain time A finds that he has earned $20
more than B, which is what A would earn in 4 days if

he worked as many hours per day as B. FindB ' s wages

and the number of days A and B worked. ^4^ • /t^j ^^xys

4. A tradesman wishes to secm-e a profit of 10 %
on what he manufactures

; ^ of his sales are on a

credit of 6 months. What should the selling price of

an article which costs $100 be, the credit and oftsb

4
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o ooo
A rents a house for 6 years. He is to pay the

price beinff the same, and money worth 8 % per an-

num? ///j j;,

6. A treasurer of public ffnds employs the money

entrusted to him in business, and makes a profit on it

equivalent to 20 % per annum. At the end of 6 months,

being called on to make a payment of $2,000, he "dis-

counts a note drawn at 6 months at a bank, paying 10

% for accommodation. At the end of the year he finds

he has gained $500. How much money was placed in

the treasurer's hands ? S do%C> //^

6. A takes a contract on the Welland Canal, and

sublets it so as to make 20 "A profit. B, the sub-con-

tractor, after finishing ^ of the contract, and receiving

pay for the whole of it, abandons the work, and by so

doing makes a profit of 25 "/<>. A has to complete the

contract at the same proportionate cost as B was put to,

and finds that he will clear $5000. How much was A's

tender ? '^f^-

7.

taxes at 2 cents in the $, make repairs on entering,

which will cost 20 % of the value of the house, and pay

annually $100. The house is assessed at % of its value,

and the taxes are $82 per aimum. Find the actual ^cs./^

rent A pays, money being worth 10 %. /tu/^n-^Z t % S^.r/f

8. A vessel contains a certain number of gallons of

wine, 20 % of water is added, and the mixture is found

to be too strong ; 15 gallons more of water are added,

which increases the amount of hquid previously in the

vessel by a percentage equal to \ the number of gallons

of wine in the vessel. How much wine in the vessel?

9. The population of a city increases 82604 in 3

years. The increase is due to an immigration of per-

Bons, 2000, and to the births exceeding the deaths. The

V

iii

i\

'o^
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births are -J^
of tlio population, anvT the deaths -^j n,n-

nually. Fintl tlie population of the city at the end of

the period. J*"J 2- ^ </ y-

10. A field of 1 acre, on a now farm, contains a cer-

tain number of stumps. Tlie productivness of the

field increases 10 %, when 20 % of the stumps are ex-

tiacted. 20 % of the stumps are taken out annually, at

a cost which diminishes yearly 10 % of the origin iil

cost. The field produces 20 bushels of wheat per acre

hefore the stumps are extracted, and wheat sells at $1

per bushel. During time the field is being stumped,

the produce exceeds the expense of stumping by $9{

Find the number of stumps in the field, if it costs $1
to remove a stump the first ypar. .=/^ ^^^Z.^*-*^

CttyfU>.*j^ »-t~,^ «.jfc-«-^ y'Aa^*, '^»--^r»-t /.-*

' xxxn.
^''-Uy-C.M, - -^

>-c aytA^

Alexander Murray, M.A.—Galt Coll. Inst,

1. Convert into vulgar fractions in their lowest

terms, '27 f '027, '027, proving the method employed

;

also find the G. C. M. of these decimals.

2. A train leaves A at G*15 A.M. and arrives at B
at 11*80 A.M. Another train leaves B at 8 A.M. and

arrives at A at 2*45 P.M. Wh^i do these trains meet ?

8. A iquor dealer mixes spirits "wliich cost him 80

cents a gallon with another kind which costs 75 cents a

gallon, and adds a certain quantity of water. He sella

124 gallons of this mixture for $8G.80, thereby making

40 per cent, profit. How many gallons of each kind of

spirits and of water were in the mixture ? ^6 ^6^^ ^"9^

4. A person had $8000 stock in the 8 J per cents

which were woi-th 98, and the same amount of stock in

iihe 6 per cents at 102. He transfers the stock in the

i7)^
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one to the other. Find the change in his income.

6. A gives B a hill of $450 due at the end of yearw

in discliargo of a hill ior $})00 due at the end of 5 years.

For what sum should H give A a hill due at the end of 7

years to halanco the account, compound interest at

% hcing allowed ? ^y^ j ^/

6. I require $22 more than I have to purchase a

oortain amount of stock soiling at a premium of 9 % ;

and I have $00 more than is required to purchase the

same amount of stock selling at a discount of 2| %

;

How much money have I ? ^ ^J'j' ^^3

7. A merchant's selling price is 5 % less than his

marked price ; 6 % of his sales are had debts ; his pro-

fits are 25 % on his outlay. What per cent, above cost

is the marked price ? ^7^?^- -^

8. Suppose a clock has three hands moving round

the same centre—an hour, a minute, and a second

hand. At what time after 12 a.m. will (1) the minute

and second hand, (2) all three be first together %6f/^%^'^ , C/j

9. A merchant charges 6 % BQr annuro^m all ac-

counts overdue. What ^^oJuoocT perce^ftage on the bal-

ance of a bill of $400 paid one month after the bill was » . .,

due, would be an equivalent to prepayment of $1604^cp^*- *<^

2 months before the bill was duo ? '- - ''

v/2

/
10.. Find the value of by only once extract-

v/6-h2

ing a root. The diagonal of a ree^gular field is 5

chains 40 links, and one of its sides is* three times the

length of the other ; find the side of a square field 01

equal area. ^ cZ. ., fi^.yy-f ^-/^
11. The amount of a certain principal in a certain

time for a certain rate (simple interest) is $280 ; and

i

\\

r
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if.

4he amount of double the same principal at same rate

for half tho former time iu $800. Find tlio principal.

XXXIII. ''

jAriES Brown, M. A.

—

Upper Canada Colleob.

1. Distinguish botwoon Interest and Discount.

If tho discount of a certain sum bo \ of the interest

ol Wie same, what is the rate per cent, of the latter? /^ '

51, (1) On Marcli 2()th, a merchant sold goods to the

value of $1108, and received a note, due June 8th,

next, for that sum with interest at 7 % per annum. For

what amount was the note drawn ? ^// ^'i^.y?

(2) Tke above note was discounted on the 27th of

March ; what sum should the discounter advance so as

to receive interest at 12 % per annum on his money ^^/JX/Z^

8. / Jf $C60 be accepted as present payment of a

debt^diie m*'five months, what is the rate of interest

^ pent. U> aunum ? 7 /»_ %
4. A person sells $8500 Dominion Bank stock @

180, aiid invests the proceeds in stock of the Bank of

Toronto at 182. The dividends being respectively @ 8

and 12 per cent,, and the brokerage ^ per cent, (in-

cluded in the aVove prices), find

—

/

'2^i o<j

J

(1) The amount of stock purchased.

(2) The alteration in the income. ^
(3) The brokerage on the transactions, i/ 7/j ' o

5. How muclismoney miisJiJbe ii^vested in Dominion

Bank stock, @ ISlT'^^ip^^r^auce an a!m4mL4iIoome of

$1800, after payiijfiKwr'iJi^me tax of>l:fo^rts on the

dollar?
^^

6* What is the difieienoe between 8 % per annum
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, '^yai/^l ^

and 2 % per quarter, au Simple Interest and at Com
pound Interest reHpectively ? ^-.^ *V'«?.77

7. Prove the equivjilciice of the two quotations of

Sterling Excliange, 108 and |4.8().

If Sterlin," Kxchan^'e, in Toronto, bo at par, and Ex-

change on PariH he, in London, 1 franc=9f</., what

will be tlio equivq^lent quotation in Toronto of exchange

on Paris? /^t--^ Z'/
if-*,

c^^^^
8. If Sterling Exchange be @ $4.82 (gold) and

gold at 105, in Now York, while in Toronto Sterling

Exchange is @ 108J, and U. S. currency @ 95, find

how much may bo saved on a draft foi:Jjpl200 by remit-

ting through New York, j^^J 0*^C
9. A manufactui'or who employed men at $1.00 a

day found tliat he could save 16 % by employing wo-

men ; what wages were paid the latter, supposing a

man could do one-third more than a woman in the same

time? ^/,r ?

10. k 8ch(,ol is divided into three classes, of which

the second contained one-fourth of the whole school,

but 12 new pupils having boon admitted into the third

class, and 15 promoted from the third to the second,

and 6 from the second to the first, the classes are now

equal ; how many pupils are there ? ^7^ /{Lex/ /
XXXIV.

'/.J

(?.L

Thomas Carsoadden, B.A.—Richmond
School.

Hill High

1. Dedne an abstract number, a concrete number.

What is the difference between 05« divided by 17 and

85«. divided by 17«. ?

2. The net rental of an estate after deducting 9^7. in
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the pound for Income tax, and Is. in the pound of the

remainder for poor rates is £877 I65. ; find the gross

rental. ^^.^ yc o

8. The difference hetween the interest of a certain

sum for 1 year and the discount on the same sum due

a year hence at 5 per cent, per annum is 75 cents ; find

the sum. S^3/i^
4. Show from first principles how to multiply one

fraction by another.

Find the value of

U If of 2t81 of

Hof 8f
"• \^oi^

of 182-76 cents.

5.

\iof8i+i|-2j/
• 1|

If 9 men or 12 boys can do f of a piece of work

in 8| hours, in what time will ten men and 15 boys do

the rest? X ^^ ^
6. Show how to'change a vulgar fraction into a deci-

mal, and prove that the decimal will terminate or recur

according to the form of the denominator of the given

fraction in its lowest terms.

"What kind of a decimal willW produce ?

7. A merchant buys goods ; the cost of freight is 8

per cent., and that of insurance 12 per cent, on the

original outlay ; he is obliged to sell them at a loss of 7

per cent.; but if he had received JB20 8s. more for them

he would have gained 1^ per cent. Find the original

outlay.^^00
8. A person rowed a distance of 8 miles down a

stream in 45 minutes, but without the aid of the stream

it would have taken him one hour ; what is the rate of

the stream per hour and how long would it take "^^^

tc letum against it ? / .-^ /Ic^ ^ii^. /jL ^^
/

A<y
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0. A merohant buys coffee at the rate of £8 IQs, per

owt., and chicory at £1 88. 6^d. per cwt., and mixes

them in the proportion of 10 lbs. of coffee to 7 of

chicory ; at what rate must he sell the mixture so as to

gain 4^*7 per cent. ? / ^ ,^^^ e^^/--

10. Explain the method orf pointing in extracting

the sq. root of a whole number, and also of a decimal.

(a) If the surface of a cube is 89 sq. ft., find the

length of its edge. 3^ , J ^/y^ / d—e-^:Cc-<,

(6) Given that the square of 18725=18^375,626;

find the square of 187254 without going through the

operation of squaring. /f'iJIi^Co JVt*

XXXV.

John J. Maqee, B.A.—Uxbbidge High Sohoou

1. Simplify 4^~3K5tV _ll|rj^
7i-4i+ llTV 11|+ 6t^

•

7

<JlA^

L^SCo

2. What will be the area of the part remaining of a '//^^3'ty/t

OKcle whose diameter is 24 inches, after the largest

possible rectangle has been cut out of it. /-Qo^' 3pi'f'4ljfi

8. A has $45000 5 % Dominion Stock, and is offered

by the Government the choice of being paid off at PJ^ v
or of receiving $110 G. T. E. stock paying 2J % for

each $100. He choses the former, ajjid invents Jiis

money in Bank Stock at 92»iy**$'M the" excess "othis

income over what it would have been had he accepted

the G. T. R. stock. ^ ^'Lf, ff ^^^

4. A merchant sells 50 yds. of broadcloth at a gain

of 16 %, and 75 yds., which cost the same per yard, at

a gain of 10 %, and finds that if he had sold the whole

at a uniform gain of 12} %, he would have received

'%
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$2.20-,|^Q^ more than ho actually did reoeive ; what waa

tho cost price per yard ? .h^X %
6. Having 2J hours at my dispoual, how far may I

ride at 10 miles an hour, that I may return in time,

walking at the rate of 4 miles an hour, y^ fi 'u<X4

6. A man engages to work for 60 days4t $1.37i *

day, but he had to pay 26 cents a day for every-day he

was idle ; at the end of the time ho received $61 ; for

how many idle days did he pay ? /C /^y -^

7. If the credit price of an article bo $80.00, and

the ready money price be $84.20, mercantile discount

being allowed, what must be tlio o.cdit price, that while

charging the same ready money price twice the rate of

discount may bo allowed ? ijii ^"^

8. If 8 men and 4 boys^work days for $44.10, and

4 men and 6 boys work 8 days for $70, how long ought

6 men and 7 boys to work for $106.00 ? / 2. /?/^.y ^o

9. The breadth of a room is 10 feet ; the cost of

papering the walls at 24 cents a sq. yd. is $20.10, and

of carpeting the floor at $1.26 per sq. yd. is $14.44}.

Find the height and length of the room, /(j y.^ // • ^ ^^ Af,

10. A cask containing 1^^ gallons ^b bought for '^

$208.83 J, and kept fi>r four y^iSirs, during'^yhich time

1{ quarts evajx^ate yeaHy. Whatsdo I gain >^r cent,

by selling the rei^inder aK $2.60 pbi;^ gallon, &^ 4

j

consols being at 90 ?

XXXVI.

Rev. George Grant, B.A.—Simoob High School.

1. A storekeeper buys six boxes of goods, two be-

ing damaged sold at 6% loss ; but selling the whole

for $660, he gains 10% on tho whole cost. Find his

Sfftin )k on the good boxes ? / 7/ •^
' /
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/

d. A merchant has toaH at 80, 60 anil 40 cents pei

lb. reflpoctivoly. Ho \ hIich to make a mixture

amounting to 1089 lbs., ho t)iat Kclliiig at 70 contH per

lb. ho may gain 10%, and at tlio Hanio time give ono-hali

oz. on ovory lb. to Juh cuHtomors to turn the scale. /

How many lbs. of each kind must ho use ? ^ii^^Vso, J^2.»^/u^

8. A party numbering 120, made up of men, women, */ ^^^^

and cliildron propose to go on an excursion. It is

agreed tliat each man, woman, and child pay in tlie

ratio of 8:2:1. The total outlay is $C0O. Inconse-

quence of the failure of 4 men, 5 women, and 6 childi'on

to join the party, the aggregate of the men's shares is

to that ( f the women's and children's shares respective-

ly as 6:6:7. Find the number of women that went

with the party. 2 y a^-*-*-*-^^--

4. An excise duty of 90 cents per hogshead is levied

on crude petroleum. The producer realizes 20% on his

sale. The refiner after allowing for a shrinkage of 20%
in the process of refining, makes a profit of 25y. on his

outlay. In like manner the wholesale dealer and retail

merchant each clear 12% on their outlay. If the tax

were abolished, what reduction in price per gallon on the

refined oil could be made to the consumer, supposing ^
each dealer to make the same rate of profit as before ?^o 3 iC

6. If stock bought at 5%j)ay 6% on the investment, /
what per cent, will the broKer make who b^fefslock aI at

10 discount, and after di*awing the dividend sells out for ^106 American currency, gold being worth 106 ? /^/^ /^

6. Three circular flower-beds, each bounded by a^_^

line 855 inches in length, are situated so that their cu*- * "TTiT

cumferences are in contact. Find the area of the

triangular space lying between and not included within

the flower beds.

I

JVV- ^i(/ ^ ^ >\yt.^
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7. The directors of a joint stock company reserve

$1000 of their capital for current expenses, and in the

first year increase the remainder hy ^ of itself. The
same operation is repeated in each succeeding year,

until at the end of fhe fifth year the company is worth

$20,000. What was the capital at first 9 ^/i^a*/ < fO
8. A farm is sold for $2500. The purchaser pays

\ down and gives a mortgage for the balance, principal

and compound interest at 8 per cent, per annum pay-

able at the end of 6 years. The mortgagee immediately

bai'ters the mortgage for a fixed sum, to be paid in four

equal payments, one at the end of each year. If money
be worth 10% per annum, what should be the amount

of the annual payment ? /^J'?^^, ^ 3 -/-

9. The price of a loaf is 10 cents, when the outlay

for flour is 60%, the cost of delivering 10%, and other

incidental expenses 20% of a baker's receipts. The

price of flour falls 20%, and the cost of deliveiy rises

20%, what should be the price of the loaf so that the

baker may still make the same rate of profit as before f<b,^^ %

9. If $20 be the discount off a bill of $200 due some ^
time hence, what would be the discount off:—(A) If

the bill had twice as long to run, and at double the rate

of interest. (B) If it had half the time to run, and at

half the rate of interest ? {/)f^ / . ^"^-h (ilj ^«/', •/o t-

XXXYH.

J. Deai^ness, Esq.—^Public School Insp., Middlesex.

1. What part of 1^ of J of 7^ of 6 pints of wheat is

8^ oz. of the same grain ?

2. A grocer's scales weigh light by \ oz. per lb. H®
sells for cash at an advance of 20 per cent, on invoice
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rates, on which by paying cash he receives a discou-it

of 6 per cent. What is his exact gain per cent, on

goods he weighs out ?

8. A goldsmith pays ^ as much per oz. Avoir, as he

sells for per oz Troy. What is his exact gain per cent ?

4. Clock No. 1 loses '05 per cent ; the rate of clock

No. 2 is one hundred and one per cent, of the rate of

No. 1. They are set right, and on Saturday at 9 p. m.

.

No. 2 is 66y**^ minutes fast. When were they correct?.

6. In a field in which cows and sheep were grazing,

\ of the total number were cows ; but when 8 cows

more were driven in, the later numbered -^^ of the

whole. How many sheep were there ?

6. The true discount for one year is to the bank dis-

count for one year as ^ to ^' Find the rate per

cent. (3G0 days=l yr.)

7. The total assessed value of a certain township is

$2,300,000 ; that of a separate school section within it

i., $115,000. The county levied for public school pur-

poses on said township $920 ; which by mistake was

collected off the whole township. How much should be

refunded said separate school section ?

8. Three lbs. of coffee and 2 lbs. of tea cost $8.00;

an increase of 10 per cent, on the former, and a decrease

of 10 per cent, on the latter reduced the bill six cents.

Find the original price of each per lb.

9. How should a man divide $10,788.12^ between

his two sons, aged respectively 15 and 18 years, so that

each on attaining his majority may receive an equal

sum, providing that the money at time of division be

^trposited at 5 per cent, compound interest ?

10. The distance between the centres of a fore wheel
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v/

-;
Lf

and hind one of a buggy is 4 fl;. 6 in. ; between the

ncareHt points of the circumferencos of the same, 6 in.

;

the hind wheel is 4 in. liigher than the fore one. Given

that 44 radii are equal 7 circumferencos, find what dis-

tance has been moved over when the fore wheel has

made exactly 100 revolutions more than the hind one.

XXXVIII.

G. K. Powell, P. S., Tobonto.

ff^^

vi'

1. A man bought goods for $760, and sold a certain

portion of them at a loss of 4 %. Having increased

his selling price Vl\ % he gained 4 % on the whole

transaction. Find the portion of goods sold at a loss. ^
2. Two farmers, A and B, together sold 500 sheep,

A at $7.25 and B at $7.76. They received altogether

$18 more than they would have dot^e had they both

sold at the unifoi-m rate of $7.60 a head. Find the

number sold by each. A j.-xy J3 ^yC*
8. A merchant in Ottawa buys sugar in New York

at 7 cts. currency per lb., payfc an ad valorem duty of

20 % and a specific duty of 2 cts. per lb. Exchange

is I % premium and gold 112. At what price must the

sugar be sold to yield a profit of 25 % ? (Duties paid

in gold.)

4. Find the markf t value of 6 % bank stock, so that

after paying an income tax of 4(/. in the SL it may yield

6 % interest. ^/-^
6. A merchant buys a quantity of syrup for $1512.

By the use of a false measure and by marking his goods

at a piofit of 20 %, his gain ^s $604.80. Find the size

of his gallon. 3^ A4i

6. In a German college the professors ntimber 18.2
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^ iif the whole ; on the aclmiBsion of 60 more BtutlontM

the professors then number but 12 % of the whole.

Find the number of profesHors.

7. What price must I pny for Montreal Bank stock,

three montlis before the dividentl is duo, in order to

make "!<> on my money, the bank paying half-yearly

dividends of 8 "/. ? /^/,/^^^

8. The cost of carpeting a room whose breadth is

two-thirds of its leugtli is iJlO 14^., the carpet being 27

inches wide, and worth G*'. M. per yd. Find the length

of the loom.

9. The true discount on a note of .f045, drawn at 9

months, is $70. Find the rate per cent. ?

10. (n) The sides of a right-angled triangle contain-

ing the right angle are 12 and 5. Find the length of

the straight line joining the right angle with the middle

point of the hypothenuse.

(6) The sides of a triangle are 20 and 80, and the

base 86. Find the perpendicular on the base from the

opposite angle and the segments into which it divides

the base.

;*

XXXIX.

I. G. BmoHARD, Esq., P. S., Toronto.

1. Explain the principles employed in finding the

t3-. C. M. and L. C. M. of numbers, and illustrate by

applying them to the solution of the following examples

:

Find the G. C. M. of 2527, 1813, 2730. Find the

L. 0. M. of 15, 16, 20, 25, 27, 80, 85.

How would you proceed if any of the numbers were

fractional ?
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2. Simplify ^ ^ ('''''''^' + (iJg^-^y , a.d find the

1 + (-142867) + (-i42867)«

value of the following to five places of decimals:

8. Shew that every fraction can he exactly expressed

either as a finite or a circulating decimal. How can

we determine without trial whether a given fraction

when reduced to a decimal will give a finite decimal, a

pure circulating decimal, or a mixed oLoulating deci-

mal ? Illustrate by examples.

4* A merchant bought 1295 yards of cloth and

marked it at an advance) of 20% on the cost price ; in

selling the first half of it ho gave only 85 inches for a

yard, and 87 inches for a yard in selling the remainder.

He gained $260.20 ; what did the cloth cost him ?

5. A and B run a race, B has a start of 20 yards,

and takes 12 steps while A takes 11 ; but 10 of A's

steps are equal to 11 of B*s ; how far will B run before

A catches him ?

6. A note for $1976, bearing interest at 6%, has

run 146 days ; what must be the face of a new note

which, discounted by the bank for 78 days, at 6%, will

just redeem the former ?

7. A stock broker has $1500 more than -f^ of his

money in Montreal Bank stock, and the remainder,

'vhich is $2500 less than i^^ in Toronto Bank stock

;

Ihe former pays 7% half-yearly and the latter 10%

} early. Find his net income afte\: paying an income

tax of 1^ cents on the dollar.

8. A merchant sdndsflour to his agent in Toronto,

who sells it at $6 per bbl., and deducts his commission

S
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at 2% ; he then reinvests the balance in goods, deduct-

ing his commission at 2% ; his whole commission was

^^S^j, How many bbls. were sent?

9. There were G4cl632 letters posted at the Toronto

Post office in 1876 ; if the average size of each were 3

in. by 6 in., how many miles of King street, 66 feet

wide, would they cover?

10. A well 80 feet deep and 6 feet in diameter is

curbed with a wall of loose stone 1^ feet thick. .

(1) How many cords of stone are in the wall ?

(2) How many tons of water would it hold if the

interstices between the stones occupy i of the volume

of the wall.

XL,

G. B. Spabling, B. a., Upper Canada College.

1. Find the difference between

7^-2f of 2^

and

2-6 of 2-27

1-136

61^84+2.08

of £8 1S8.9

of 1^- guineas.
124(-05of -Sof 4)-l-f-(i+^)

2. Two pipes, A and B, fill a cistern in 16 and 20

minutes, respectively, and C empties it in 6 minutes.

Suppose the cistern to be empty at first. After A has

been open 4 minutes, B is opened, and after 4 minutes

more C and D are opened, and the cistern is emptied in

66 minutes. In what time would D empty it if full.

8. How many boys must assist 27 men in order to

earn $804.86 in 18 days, if 7 men and 6 boys earn

i
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$49.05 in 9 days, and 2 men and 19 boys in 11 days

earn $65.46 ?

4. What principal, lent out at S/o Compound Inter-

est for 3 years, will produce the same aifiount as

I2222.G4, lent out at 6% Simple Interest for 4 years 2

months ?

6. A person invests the proceeds of a note for

$9007.60, due 18 months hence, discounted (true dis-

count) at 4Jr%, in 6% stocks at 91, paying brokerage
J70.

Find his net annual income from this investment alter

deducting an income tax of 2| per cent.

6. A garrison is provisioned for 180 days; at the

end of 30 days it is found that 26% of the stores then

remaining are unfit for use; at the end of 30 days more

it is reinforced by 2000 men, and then the stores are

made to last 110 days longer by putting the men on

half rations. Find the number of the original gai'ri-

son.

A, B, and C engage in business. A puts in $400 at

first, and $400 more at the end of 6 months ; B puts in

$900 at first, and withdraws one-third of his capital at

the end of 6 months ; C puts in $200 at the end of every

6 months ; at the end of two years they have gained

$6700. What share of the profits should C receive in

addition to 26% of the total profit for managing the

business?

8. If there be melted together 80 oz. of copper, 0/

specific gravity 8*7, 10 oz. of tin, of specific gravity

7*4, and 4 oz. of lead, of specific gravity 11*4 ; find the

specific gravity of the resulting bronze, allowing for

contraction in the ratio of 100 : 99.

0. A procer mixed green tea which cost him 28 ct«.

per pound vith black tea which cost 42cts., and by sell-
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ing the mixtui'G at 36 cents he gained 15% on the green

tea and 20% on the black. In what ratio were the te^is

mixed ?

10. I sold goods which cost me $4000 so as to gain

11
J"/,

of tho proceeds^ and a second lot which cost me
$5000 so as to gain 28^% of the proceeds. Find my
gain % on the entire outlay.

11. (1) If the parallel sides of a garden be 65^ ft.

and 49J ft. respectively, and their perpendicular dis-

tance 66^ It., what did it cost at $1627.50 per acre?

(2) It is required to cut off from a triangular field

whose sides are 1200, 1000 and 800 links respectively, 1

acre, 2 roods, 16 perches, the dividing line being par-

allel to the longest side. Find the sides of the triangu-

lar part cut off.

XM.

J. W. CoNNOB, M.A., High School, Berlin.

1. Divide 8873 by 15, using factors, and explaining

without reference to fractions the method of finding

the complete remainder.

What would be the remainder if the divisor were

8x6x7?
2. In Babylonia a capithe of meal was sold for 4

fiigU. A siglus was worth 7^ obols, the capithe held 3

qts. Find the price of meal per bushel, taking the obol

at 3^c.

8. Assuming only the fundamental definitions, prove

that multiplying both terms of a fraction by the same

number does not alter its value. Show clearly what

operations depend on this property.

4. Eeduce •^, /^, ^, to a common numerator, and

hence find whicli is greatest and which is least.

I'
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6. Divide to five decimal places 2'6378 tons by

256*135 tons. State tho denomination of the quotient,

and express the remainder in lbs. and oz.

6. A lump of gold 22 carats fine contains 27 oz. ol

alloy, how many oz. of alloy iu a lump of the same

weight only 18 carats fine ?

7. A bankrupt's estate was expected to pay only 48

cents on the- dollar ; but a claim of $1000 being dis-

allowed, it paid 60 cents instead ; find its value, the

costs amounting to 20 % thereof.

8. A and B become partners, and invest $15000

and $20000 respectively, B to get 8 % per annum inter-

est on the excess of his capital over A's, A being paid

$800 a year for his time, balance of profits to be shared

equally. At the year's end A has drawn $600 on

account, and the net value of the business is $37200

;

how much of this belongs to each partner ?

9. How much better or worse is it to buy 6 per cents

at par with $20,000, and also with the half-yearly divi-

dend thereon, selling at par at the end of the year, than

to use the money in discounting 70 day notes at 6 %
per annum, the money being employed the whole time ?

10. A buys a lot for $300, agreeing to pay every

year $75, with interest thereon at 6 % from the date of

the purchase. At the end of two years he sells it for

$400 to B, who assumes the two payments yet to be

made, and pays cash for the balance. Supposing that

every year interest was paid on the whole sum due on

the lot, out of how much was B cheated, money being

worth 8 % ?

11. A man in England wishes to buy as much 6 per

eents muzucipal debentures as will give hiB daughter
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resident in Canada an income of $794 per annum ovei

and above income tax at 1^ cents in the dollar, $400

of every one's income being exempt from taxation.

Debentures selling in Montreal at 95|, brokerage ^, and

sterling exchange being there at 8 % premium, whai

sum in sterhng money must he lay out ?

XLH.

0. A. Babnes, Esq.—Strathroy, P. S.

1. A man bought ?60 bushels of wheat at a certain

price per bushel and sold J of it at a gain of 10 %, ^ a1

a loss of 25 %, and the remainder at a gain of 45 "/o,

and by so doing realized $594 for the whole lot. What

was the cost price per bushel ?

2. A's farm contains 5 acres as often as B's con-

tains 8, and C's farm lies betwean them. Now if C

should give up ^ of his farm to A, and .y| of the re-

mainder to B, he would have G8 acres left; and A.\

farm would then be equal to B's in extent. How manj?

acres has each ?

3. A, B and start to walk in the same direction,

B being 10 miles ahead of A, and C 5 miles ahead of B.

A travels 6, B 5, and C 4 miles per lioiu:. When wiE

A be midway between B and C ?

4. K a quantity of spirituous liquors is sold before

arrival in port under agreemjnt as follows : If 35 %
strength above proof, at $5.40 per gallon, if over that

strength to be paid in proportion. It arrives and is

found to be 88^ above proof. What increase on 1000

gallons ought to be charged as an equivalent of 3^ %

increase ?

5. Two vessels have part of their cargoes, consist



iSlfl IIIXAMINATHIN PAfWHi,

iiiR (effort n.ti(l Hii^ar, of i\w muv^ (|nnHfiy, Ono mrrici

UH cwfi. (»r Hiifffir imhI 2(1 tnvi. of i«(»i; til'o ofJior 01 own
of HUfj;iir jind iSii'^ nwl.. «»f itwi. Thn Incmoi' ])rtyH for

iltiiy ft owl., of HU^fiii', I J owli. of Inn, ninl !J|>l(U)l.*20 ; ilio

lulilM' linVH ft owli. of Mll^tiC, I J owli. Of liOlli, »Ml«l f015.(10

HiippoMiii^r ilin (luiy on li(ui io bo 28 liitnoH iliiit on

Hii^nr, and ilio prioo of inti tiiirt(ut iliali of HUKar, w)iai>

\H lilio ju'ioo of oaoli arl-ioh^ por lb, (112 Ibrt. io 1 ovvL)

0. Tlno(* mon, A, IJ, ami d., bavn $11,700 imi,oIi
;

iboy wImIi io iiivcMi ii in ilio ll/* ooimoh io pay iluuii4%,

Itow niiioh niiiHi ili(>'^ |:(ivo poi* ooiit.; how niiioli siook

will oacli hold, and how niuoh IninioMi will oaoh roooivo

aiiho oxpiraliion of mio yiMir, A. ial(in|:( buHidort bin own

J of U'h iniorcHt and \ of O'h inioroni ?

7. A man biiyH ^oocIm for a onilain Hum, and tnarki

J of ihoni »,i a prollt of 2i/", an«l i{ of ihom ni it. pfollt

of H{V/o ; b»ii had ho inai'k«Hl if (»f ilioin al 21 ' pi.in, and

H ai 0(]% ^:ain, ho would havo t'oal??;od f210 Iohm fchtto

boforo. Find iho oont of iho ^oodH.

8. A and B Htarfc fioni iho namo plaoo atid in tho

Hanio dirooiion. A iiavolM HO miloH a day, and aftor 10

days imiiH and {j^ooh baolc an far m B ooiild tmvol in 5

dayn, ho ihon iiiruM n,i!fain, and pnrrtuinj^ Iub jonrnoy

ovortakoH H 20 dayH afioi* thoy fh'Ht Hot out. At what

lato dooH IJ iravol ?

9. A morohani Hhippod 1000 barrols of ibnir from

Toronto to hisajjfoni in Now York, with inHtni(iti(MiH to

Holl at $8 por bbl. on a ooniniin«ion of ft,V%. and

invontH tho proooodn in ioa on a ooianiiHHion of 4%, but

tho prioo of Oour havinjj; fall«\n, ho Bold ai Huoh a prioo

aM onablod hiiu to Hond bin omployor $0087.50 worth of

toa; at wluit rato por bbl. did ho hoU tho Hour? and

how much did tho inorohanfc k)He ?
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10. A n in M, iiinnfrlf., |,1in Hi<1(i A I J 20, A (\^HH|,

ritid ilin por|ionili(Vil)M- 1(^1. I'lill fVoiii \. oti M (I in M(.

Find l( (), immI (iImo Mm ImiirlJi it\' t,lio lino joiuiiig ihi!

voriux wiili (<lio iiiidillo of tJio Imimo.

:xrifir.

D, JVIjiKav, J'lHg.- Nr.wMiiiui, V, S.

1. A Ronilc^niiMi Ih «»wifif( IJirro im>(/(!M fo A. McTicllnii,

onn of lUKMl (Itmiii 4 MKMiiliH, aintilMM* <»f $100 dim in

8 tiKUitliH, fuid n (Jiird (d' $200 dun in 12 motdliH.

Hlumld film ilirnn Im* doiivciird inio iwo for ilio hhhio

ftfnomifi, Mm ono io nm jimli l-wic.i! m.h lojig m iJio otlmr,

wJinii oiigldi IJmy i(» Im iiindr piiyfildo ?

2. If *4 lin fillownd M,H dlHrdiinl, (dT a bill (.f $M) dm-

iii(»nt<iiM iiormn, liowtniicdi fdioidd 1m^ fillowrd oil' n bill

of ilio Hairiofiinoiitil diu IM^ imooMih Imnco ?

8, A jmw(5fi(Mdi boii^lit 70 yat'dH of (doi.h 1 1 yardw

wido for $i.M ]n^r .yard, Imi Mm cloMi liavlii|:? Ixion wvi

Bliniiik 5 % ItL loM^HJi Mild 5 % in widMi, for wlni,i iiiiiHt

it bo Hold ])or Mr(iiM,H) yard to ({iiifi 12 % ?

4. Tim lbi,f=j |»(d() on ilio (InivorHity (irrMindH ih 80 !';.

liigli, fii wliai Imigld. from Mio ground nniHl/ il, bo brcdu-n

oiy, HO tliat tlio top of it may l'n,ll on a point 40 it. i'rom

tbo bottom, tlio oiul wboro it wan brokcsn roHting on tlio

Btiunp.

0. A gontloman bongbt a lot in Littbi York for $50

who Bold it to JanmH TliompHon for a (Mirlfiin Hum,

TJiompson Hold it to MiloH (laton, (v'atoii Hold it to JttH.

Smith for $12()!)0 (^acli nuin gaining tim Hamo ratf per

oont. ; find TJiompHon'n buying and HoUing juiccj.

6. If a certain number of worknmn can do a pioco

of work in 25 dayn, in what time will 1| of tliat number

J
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of luoii do a picco of work tvvico aa groat, RUppofting that

I luoii of tho first sot can do as niuoli work in au hour

as B of tho suoond set can in 1^ hours, and that tlio

liocond sot work half as long again as tho first sot ?

7. A person invests in the 8 per ct^nts so as to ob-

tain 8% clear on his investnujnt, when thoro is an in-

come tax of 7 cents in the doUat. What porcontago

clear does he obtain, if the tax be doubled ?

8. A tradesman, who is ready to allow 5 per cent,

per annum, compound interest, for ready money, is

asked to give credit for two years. If he charge $27.5C|

in his bill what ought the ready money price to have

been ?

9. A room whose length is to its breath as 4 to 3

costs $96 to carpet it with carpet 27 inches wide at

$1.50 per yard. What is the height of the room pro-

vided the cost of papering is to the cost of carpeting as

68 to 820, the paper being 2 ft. wide and coskug 16

cents a yard ?

10. What is the weight of a hollow spherical iron

shell 5 inches in diameter, the tliickness of the metal

being 1 inch, and a cubic inch of iron weighing H^ of

a pound.

XLIV.

W. SooTT, B.A.

—

Model School, Toronto.

1. A can do a piece of work in 12 J days which B
can do in 18^ days, and C in 12J days. They com-

menced to work together, but after working 1*8 days A
stops and B and continue till the entire work is f

done, when B stops and C finishes the work. If the

whole work is worth $12.12J^, what does each receive?
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2. A commiflHion morohant received n, oDTisif^ntoent

oJL Hour which lie is to sell on a com. of 1 j % and iuvoHt

the proceeds in tea after deducting his conimiHsion on

this new transaction at the rate of IJ %. His total

oommisHion being $220, what did lie invest in tea ?

8. Two trains 100 feet and 120 feet long re

spoctively, are observed to pass each other going in op

posito directions in 8 seconds and going in the same

direction in 16 seconds. Ab what rate were the trains

going ?

4, A wheat buyer sold J of his wheat at a certain

gain percent., ^ of it at a gain of twice the former rate

per cent, and the remainder at a gain per cent, of 8

times the first gain. If the gain on the entire stock was

20 %, what did he gain on each part ? If he gained 6 °/>

on the first part, what was the entire gain per cent?

6. If 70 men in 10 days of 9 hours each can dig a

drain 00 yards long, 4 feet wide, and 16 feet deep, what

length of a drain 5 feet wide and 18 faet deep can 100

men dj<; in 14 days of 10 hours each ?

6. B bought 10000 centals of wheat at $1.20 per

bushel of CO lbs. and sold to A at an advance of 10 per

cent, A gave his no^e for 4 months in payment.

Money being worth 6 %, what was B's real gain ?

7. A merchant wishes to mark some goods which

cost $1.20 pe yard, so that after making a reduction of

20 per cent, off the marked prices, he may yet gain 10

l)er cent. At what advance per cent, must he mark the

goods, and if A buys without getting the reduction,

what does he pay per yard ?

8. How much must be invested in the U.S. C's 5-20

at 120 currency interest payable in gold, so as to pri>-

du«e a uct income of $6232^ in gold after deducting an

1
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luoome tax of 1^ per cent, payable in currency, the pre-

tnium on gold hciiig 40 ?

9. If 40 oxen can eat up a field of grass in B weeks,

or 80 oxen can cat up the same field in 12 weeks, the

grass gi'owmg uniformly, how many oxen can do it in 6

weeks ?

10. A invests $750 more than 50 % of his money in

the Dominion 6*8 at 101 ; $9500 more than 88J % of

tlie remainder in bank stock at llOJ, which pays a divi-

dend of ft % ; and the remainder which is 25 % of the

whole, is invested in building society stock at 179^,

which pays a half-yearly dividend of 6 %. Brokerage

being ^ % on the first investment and J % on each of

the other, what is the total income for the year ?

XLV.

J. MoBBisoN, M. A., M. B.

—

Newmarket Hioh School.

1. What is the diiference between Bank Discount

and True Discount ?

The Bank Discount of a certain sum for six months

is $188.49 ; what is true discount ?

2. The longitude of Newmarket is 79° 80* west; at

a certain time it was as much past noon at Greenwich

as it lacked of noon at Newmarket ; what was the time

then at the latter place ?

8. A person buys f of a property, which afterwards

falls 4% in value. He then sells 20% of his share for

$300; what was the whole property worth at first ?

4. The salary of the Principal of a High School

was $1100 before the income tax was levied. How
much must it now bo with an mcome tax ol H
c*L'r:1i?. ^er dollar, in order that he may still have $1100
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^

por annum ; $400 of his salary being cxomptcd from

taxation.

6. How far must a person prooood on a stage whicli

travels 6J miles per hour in order tliat ho may walk

back at the rate of 2^ miles au hour and be 6 hours

gone?

6. In the winter term of 1870, tlio number of boys

in the Newmarket High School was to the number of

girls in the ratio of 4 to 8. In the spring term the de-

crease in the number of hoys was 5^ pur cent., while

the increase in the number of girls was y3J- por cent.,

and the number of boys was to the number of girls as

8 to 9; there being 08 in all during the spring term.

How many were there in the winter term ?

7. An express train goes from Toronto to Stratford

in the same time that a mail train takes to go from

Toronto to Guelph, and that a freight train takes to go

from Guelph to Stratford. If the velocities of the

freight and mail trains are as 4 to 6, compare the

velocities of an express and a mail train.

8. A certain sum amounts to $1488 in 8 months,

and $1530 in 15 months, simx)le interest; what is the

rate per cent. ?

9. A person sold two watches, one for $60 gaining

4%, and the other for $00 losing 4% ; how much did he

gain or lose by the transaction, and how much pei

cent. ?

10. A manufacturer exports a certain quantity oi

goods to the United States and after paying freight duty

&c., realizes for them only $0440 which was at a loss

of 8% on the cost price. If he had sold them at home

he would have reahzed a piofit of 8% ; how much were

they sold below the trade price at home ?

f^;
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XLVI.

V

\/

\

V

W. E. TiLLEY, B. A.—^BOWMANVILLI HlOH SoHOOL.

1. Find the cost of enolosiug with a stone wall 10

ft. high, 2^ ft. thick, an acre in the form of a square at

$2.26 per perch of 22^ cub. ft.////^.^i_^ 2 z^-^'^/ 2//2,c//
2. A person sold a horse gaining 11J% of the pro-

^ ,
''

ceeds. Had ho received $86 less he would have lost

df% of what the horse cost him. Find the cost and

selling price of the horse, //i a // ^o

8. A merchant marked his tea at a profit of 48J%,
but threw off 6 cents per lb. for cash. Had he marked

his tea 6 cents per lb. higher, and then thrown off 10%
for cash he would have gained 2^% less on his outlay.

Find the cost and marked price of tea per lb,^rf'6/ ¥^A/i
~

4. B invested $ >000 in 8% accumulating stock at

112, on which nothing had been previously paid, secur-

ing $8000 stock. Four months afterwards he paid in

$2000. Two months after he made the second pay-

ment, and just after the dividend had been declared he

paid up the balance. Find amount of last payment

and ihe rate % per annum which B received for his

money.
'

d. I bought $10000 stock through an agent who
charged me i% for buying. Had the stock been quoted

6% higher, and had I also bought through an agent at

i^%, 1 should have received $688y\ less stock on the

same outlay. Find the price of the stock in the first

case. yfi^
6. My purse and the money in it are worth $128,

If I spend 8% of my money and sell the purse for 6

times its value I shall then have $160.40. Find tbo

value of my purse. Cf^

o
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It

//i.c/^^
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5
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7. A merchant bought a quantity of goods for

$4324.80, on which he is allowed 8 months' credit, and

immediately sold tiiom for $6800 on a note of 8 mos.

He at once had the note discounted at the bank (no

(lays of grace) at 9/" per annum. How much % of his

net investment did lie gain, money being worth 8% per

annum, and how much would he have saved if the note

had been discounted at true discount. Z,/'-/ ^-y- ^/^

8. If the par of exchange be 4s. 8r/. English for the

American dollar, but if an American bill of exchange

for $180 be negotiated in London for £35, how much
per cent, is the course of exchange below the par of ex-

change.

9. A merchant bought 2 bbls. of beer and 8 hhds,

of wine. He sold the wine at a profit of 1T^% by which

the profit on two gals, of wine is equal to the cost piice

of one gal. of beer. He sold the beer at a loss of 6%,

but on the sale of the whole made a gain of $27.20

Find cost price of wine and beer.

10. At what % advance on cost must a mer-

chant mark his goods so that after allowing 12% of his

sales for bad debts, an average credit of 4 mos. and 15%
of cost of the goods for his expenses, he may make a

clear gain of 9% on first cost ot tiie goods, money being

worth 8% per annum ?

xLvn.

1, John D. Ham, of the village of Newburgh, has a

faim adjoining the town of Napanee, containing 67g^/;f

acres, which he wishes divided into square lots of the

largest size possible. The farm is rectangular, its

length being to its breadth as 4f to 1. Howmany lots

will he have, and what the area of each lot in rods ?

lii



220 BXAMINATION PAPI^nS.

2. If tlio Himplo intorosfc on n. sum Qf monoy for a

a
given time and tliito bo , of tlio principal, show that

the truG discount is r«
a + h

8. Four mon, A, li, C and D, start at tho same point

and in the samo diidction to travel round a circular

island 10 miles in circumfc^renco, till tliey are all toge-

ther ai^ain. A nuiKes | of a revolution in a day, JJ j\,

C /y, and D -y'j. How niiiny miles does D travel more

tlian B ?

4. The difference Lotvv(^en the simple interest and

true discount on a ceitain sum for 8 years 8 mojiths

days, (=8yV years), at -1'^ %, is $08. What is the

sum ?

5. A lady purchased a piece of cloth at 80 cents a

yard, and lining for it at 80 cents, tlie cloth and lining

containing 15 yards, and tlie price of the whole was $7.

How many yards were tliere of cacli ?

0. A man at tlie time of his marriage agreed to give

his wife § of his estate, if at the time of his death he

left only a daughter ; and if he left only a son sho

should have ^ of his property ; but as it happened he

left a son and a daughter, in consequence of which the

widow received in equity $2400 less tlian she would

have received if there had been only a daughter. What
would have been the wife's dowry if he had left only a

son ?

7. A man being asked tlio time of day, replied that

it was between 6 and 6, and that the hour hand wanted

as much of being at tlie point as the minute hand had

passed that point ; what was the time ?

8. A alone can finish a piece or work in 12 day; B
and C help him for a certain time, B quitting 6^ and
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2} days beforo tho work is finished. How many days

did B and help A, provided A's efficiency is to B's a^

8:2, and B's to O's as 4 to 8.

9. What must I auk a yard for silk that cost me

$1.50, so that I may fall 10% and still make 20%, allow-

ing 10% of tho sales for bad debts ?

10. A man invests a certain sum in Toronto 0%
debentures, selling at 0% discount, and $500 le'U) ic

Bank of Toronto stock, spiling at 5% premium, and pay-

ing yearly dividends of 10%. Tho income from the

Bank stock is $100 more than from tJUc debeuta<,'es

;

find tho amount of stock held.

XLVm.

1. Show that {^%-7V"-TiV} X {«+-}} X {A+

2. The manufacturer of an article makes a profit oi

10 %, the wholesale dealer a profit of 15 %, and the

retailer makes a profit of 26 %. What is the cost oi

the manufacture of an article which is retailed for 16

sliillingB ?

8. Three merchants contributed
J, {, and (, respect-

ively, of the capital for ft commercial adventure, on the

condition that the gains should be divided at the rates

of 7, 6, and 8 per cent, respectively, on the sums each

ha.l :ontributed. K the gains wore $1600, what was

the share of each ?

4. If pure gold be worth £4 per ounce, and pure

silver 68., what percentage of copper must be mixed

with pure gold in order that the value of a given quan-

tity of the compound metal may be 16 times that of au

equal weight of a mixed metal containii'g 80 per cent.

of pure silver ?

a
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5. If 20 men, 40 women, and 50 children receive

among them $1400 for 7 week's work, and 2 men re-

ceive as much as 3 women or 6 children, what sum
does a man, a woman, and a child receive weekly ?

6. If the atmosphere were of the same density

throughout as it is at the level of the sea, its height

would be 26258 feet ; find the weight of air whlsh anf-

rounds the earth, having given that 875*1 cubic feet of

air weigh as much as '1 cubiorfoot of mercury ; and 80

cubic inches of mercury weigh 14*7 lbs. : supposing

the earth a sphere of 8,0C0 miles in diameter, and hav-

ing given the content of a sphere equal to two-thirds oi

its circumscribing cylinder, and the area of a circle

equal to 8*1415926 times the square of the radius.

7. The estate of a bankrupt worth $84000 is to be

divided among four creditors ; the debts due to A andB
are as 2 : 8, to B and as 4 : 6, and G andD as 6 : 7

;

what must each receive ?

8. If a manufacturer sell an article of which the

first cost is $400, to a wholesale dealer at 10 per cent,

profit, the wholesale dealer to the retailer at 16 per

cent, profit, and the retailer to the consumer at 80 per

cent, profit ; what sum is paid by the consumer as pro-

fits in addition to the first cost of the article ?

9. Paper money is at a discount of 20 per cent. A
man buys goods marked £6 10s. (paper money), and

tenders that sum in gold. How much paper money
must he receive in change, 5 per cent being allowed for

present payment ?

10. The sides of a right angled triangle are 8, 4,

and 5 ; find the length of the perpendicular from th«

right angle on the hypothenuse.
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XLIX.

1. A teacher spends f of his salary in board for him-

self and family, ^ in clothing himself, his wife's cloth-

ing costs ^ as much as his own, his daughters' i as

much as his wife's, his son's | as much as his daughter's,

and he lays by $115. What is his salary ?

2. Three merchants have &a interest in a steam

vessel ; A puts in $960 for six months ; B, a sum un-

known, for 12 months ; 0, $640 for a time not known
when the accounts were settled ; A received $1200 for

his share, stock and profit ; B, $2400 for his, and C,

$1040 for his. What was B's stock, and C's time ?

3. I wish to line the carpet of a room, 6^ yards long

and 5^ yards wide, with duck ^ wide. How many yards

oi iinmg must 1 purchase, if it wiU shrink 4% in length,

and 5% in width '?

4. If a merc'iant wishes to draw $1275 at the bank,

for what sum must he give his note at 60 days, dis-

counting at 6% ?

5. I received an 8% dividend on bank stock, and in-

vested the money in the same stock at 80%. My stock

having increased to $18,760 ; what was the amount

of my dividend ?

I of 3

6. 4 of ^^ of what number, diminished by ^—15
^ a + T

leaves i-_If_Z_ ?

7. A man purchased a farm for $3000, and agreed

to pay principal and interest in 4 equal annual instal-

ments. Wliat was the annual payment interest being

?

8. At a certain time between one and two o'clock

ii

i
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the minute hand is between 2 and 8, and within an
hour the liands will exactly change places. What is the

first mentioned time.

9. Four towers—^A 125 feet high, B 26 yards high,

C 160 feet high, and D 70 feet high—stand upon the

same plane ; B directly south, and 40 rods from A ;

east from B ; and J) south from C. The distance from
A to plus the distance from to B is ^ a mile, and
the distance from D to B is 82^ yards farther than the

distance from to D. Bequired the length of a line to

connect the tops of A and D,

10. A gentleman wishes to set out a rectangular

orchard of 1200 trees, so placed that the number of

rows shall be to the number of trees in a row as 6 to 7.

If the trees are 8 yards apart, how much ground wiJ]

tlie oroliai'd occupy f



CHAPTER VI.

EXAMINATION PAPERS
FOB

FIRST-CLASS CERTIFICATES AND
UNIVERSITY HONORS.

July, 1871.

1. Show how to find the least common multiple of

two or mo 'G fractions. A, B, and start at a given

place to travel round an island 120 miles in circumfer-

ence, A's rate is 6^ miles a day, B's 8^, O's 9t ; in

what time will they all be together again ?

2. Prove the rule for finding the present worth of

a sum of money, payable at a future time, without in-

terest. Bought a farm for $5928.24 cash, and sold it

for $7880.40, payable in 18 months; what was the

cash gain, money being worth 8 per cent. ?

8. Paid 80'/. duty on a watch, and sold it at a loss

of 6% ; but had it been sold for $21.06 more, there

would have been a gain of 8^% ; find the cost price.

4. Distinguish specific and ad valorem duties. A
quantity of raisins invoiced at $877, cost $990.25 in

store, after paying duty aaid $16.12 for freight ; find

rate of duty.

6. On what principle is the common rule for t^utk-
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iion of ]myinont.H 1u«,h(uI ? h(>iijj;lii poodH aH foUowM

:

iHt April, inoo on M iiioniliH ; if^dOO on i iiioiiiliH ; 1 1(H)

on5inoiiMiH; luul $1120 ou monihu ; find uqiniiml

time of pa.ynHwili.

0. I)(^tiii(* H loKiiiiilim ; Rtato tho proportioH by wliicih

(lioy fn.oi1iiai;(> ariilinioiuMil caloulaUotiM. Tlio log. of 2

JH -ijOlOHOO, and log. of » \h 'inHXin', llnd tlio log.

of l4.(v/J X W^-i- V4)*-
7. A iiiorohant in N. IS. winliod fco pay $1(),()0()

grocnbaokH to anotlior in JtoHion, wlioro gold waH IJM

and N. B. cy. IBl ; how innoh did he gain or Ioho, if,

hiHtoad of riMnitiing N. 8. oy., l>o romiiiod Ainorican

gold, puroluiHod ux N. H. at. a ])rouiinm of 8 por oont. ?

8. On what condition do iho roHpootivo wharoB of

profit and Iohh in pjirtntMshi]) dopond ? A, B, and

invoHt. in huHinoHH, B puiH in hiw oa])ita1 for 4 niontha,

and olainiH I of t.ho prolitrt ; O'h capital in in H nionthfl,

and 1) invosiH $7000 for inontliB, and olaimH ^ of tlio

profitH ; how nnich did B and put in ? Explain you«

work fully.

0. A triangle, altitndo 40 yards, ia bisootcd by a

line drawn parailol to tho baHo ; lind tho por])oudit>ular

distanoo botwcon tho bano and the dividing lino.

10. Find tho area of an ellipse, whoBO axes aro 20

chains and 22 chains 40 links.

11. The transverse and conjugate axes of a prolate

spheroid are 10 feet and 7 feet ; find tho volume.

12. Into a conical glass (full of water), whose lieight

is 7 inches, and diametor across tho top indues, a

sphere of iron is gently let fall, of such a size that tho

plane of the glass's edge is tangent to it ; how much
water will remain in the glass ?
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n.

AlKHIHT, 1871.

1, Find G. 0. M. of H, 4 J, 4J|, 4*^, giving iOttHoriH f<M

tlin vvorU.

li. I'rovo \]mi a vulgar frariion will inodiUH) a I'lniir

(Idc.ininJ, or 11, piirn circ. (IcT.iinn.!, or a inixod circ. (Iccj-

inal, according aH ii.M dononiinaior lian /m/// ilio l'iu'<t/orH

of 1(), nono of hikjIi factorH, <>////!/• fjMiiorH (i/H<t ; and iliat

tlio nnnihnr of (iniio f'lguroH will lM)or|niil io iliu groaioHt

riundxtr of oqual faciorH, 2 or 5, in ilio donorninafcor.

8. Btadn tho difforonf. caHoH in porootdjhgo. To each

of a olaHH of ft (MipilH MOO (jiKmlionH woro propoHod ; film

iHi atiHWorcMl 27r>, tlio 2nd 2ft(), ilio Hrd 240, tlio 4th

200, tho nth 210, thu 0th lUO; what waH thu ntanding

of tho (5laHH ?

4. In hnilding a houHo, I |)aid 2^ timoH aw mucli for

inatorial an for lahor; had tlio hittor coHt H% moro, and

tho forinor 10% rnoro, tho wholo coHt would have hcou

$2872.50 ; lind tho actual coHt.

5. A rnorchant ccuiHiguH a quantity of flour to an

agent in Montreal, who chargoH 2^% cornniinHion for

Hclling, and }JJ% for buying, with iriHtructionH to mvoHt

tho proc(!(!dH (al'l/or deducting hin comniiHHiou for both

tranHactiouH), in certain goodn ; the agent hcIIh the

the tlour at $0.26 a bbl., and invoHtH an directed, bin

entire commtHHion being $482 ; how many bbls. flour

were couHigned ?

0. Define tho t(5rmH Company, Corporation, Charter,

Firm, Joint Btock, Scrip. I had $8000 Bank of

Toronto stock ; when at a premium of 05% a new isHue

of stock was ordered, giving to each stockholder at a
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premium of 6%, half as many eharos as he already

possessed ; tlie market value of the stock then declined

1^T7%* How much did I gain or lose by not selling out

before the now issue ?

7. Define the terms Insurance, Underwrite^ Policy,

Premium. For what sum must I insure property at

1|% to cover (I loss of |8955 ?

8. The duty on certain imported goods at 86% was

$198, an allowance of 15% having been made at the

Custom House for damage sustained by the goods after

shipment. What was the invoice (cost) of goods ?

9. " The course of exchange on England is usually

giv^n with reference to the old par of exchange." Ex-

plain this statement ; shew that when sterling money is

quoted at 9^% premium, it is really at par according to

present standard. A Bill of Exchange on Dublin for

£720, cost $8472 ; find the course of exchange,

10. What relative quantities of sugar at 7 cents, 8

cents, 11 cents, and 14 cents, must be sold to realize an

average price of 10 cents ? Give reasons for your solu-

tion.

11. The three sides of a triangle are 80, 40, 48 ; find

the segments into which the base is divided by a per-

pendicular upon it from the vertical angle.

12. If it cost $76 to inclose a circular pond contain-

ing 8 A. 2 K. 6 P., how much will it cost to inclose one

of 86 A. 1 E. and 20 P. ?

1.

Deoemblr, 1871*

Six men start together to travel in the same di-

rection roimd an island, 60 miles in circumferenoe ;
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thoir roHpcctivo niiciH per day aro H, Oj, 7;',, H], 0.^, an,

10| miloH. Ill how many dayw will Uioy all bo togctho,

again ?

2. A Noto of $2,0()(), drawn a(, Of) days, payahlo al

the Bank of Toronto, i.s discounicd by a iirokcr, at 2 '/,

a month; wliat rato of intoiost dooH ho jualvo on hi^

money ? ExphiUi tho analyniH.

8. Show how to find tho amount of a Hiini of money

at compound intorcHt, for n. ,'>iv(ii time and rjito.

4. City of Toronto (J /" dijbeiituroH h}ivin<jf nix yoarn

to run, are offered for wale ; wliat price hIuiU l pay in

order to realize 10 /. on my investment.

6. Define a lo,i,'ai'ithni ; whfit in the Iolj^. of 2187 to

bases? Given loj,' 2=i}{)U)30, and lo-. 7= -815098,

find log. of -OOnS.

6. A man boiij.;hi a farm for $5,000, and af,'reed to

pay princi])al and iiitercHt in four equal annual pay-

ments; find tho annual payment, interest being at (5 '/".

7. A, B, and C, form a partnership with a joint

stock of S{}>12,G00; A's stock continues hi trade six

months, B's eight monflis, and C's twelve montJis.

A's gain is $l,\m), Ji's Jpl,500, and C's iipl,800; what

stock did each put in ?

8. At what advance on cost must a merchant mark

liis goods so that after allowing % of his sales for bad

debts, 7 % of the co.st for expenses, and an average

credit of 6 months (money being worth %), iie may
make a clear gain of 15 % on the first cost of tho goods ?

9. Find the present worth of .$520.12^, due nine

months hence, supposing 4 per cent, stock to bo at 02.

10. A society collected among themselves a fund of

£418 Ss, 9(7. , each person paying as many pence as

there were members. Find the number of members.
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11. flow much hm will it cost to fence 40 aoroR ol

land ill the form of a square, than in the form of a roo

tangle of ^Yhioh irlie length is 2| times tho breadth, tho

fence costing $2.2C per rod.

12. Find the radius of tho greatest sphere that can

be inscribed in a right cone whoso height is 12 inches

and base diameter 8 inches.

IV.

July, 1872.

1. A company with a capital of $2,000,000, paid

7 % to tho shareholders ; afterwards a new issue of

stock was ordered, and the profit to be divided became

six times as much as at first, yet the coinpany could

pay only 8% dividends; find amount of new stock

issued.

2. A produce dealer bought grain by measure and

sold it by weight, gaining thereby 2 % in the number of

bushels; he sold at a price 6% in advance of his buying

price, and received the sum Qf $6000. What did the

grain cost him ?

8. Bought 886 gallons of molasses at 87^ cents a

gallon, and paid $7.50 for freight; if 6% be allowed for

leakage, 4 % of the sales for bad debts, and 1 y<> of the

remainder for collecting, what selling price per gallon

will yield me a net gain of 25 % on the whole cost ?

4 A grocer buys tea at $1.20 a pound, and also

Bomt! at 80 cents, and mixed them in such a proportion

ihai by selling the mixture at $1.05 a pound, he gains

iOi<>; in what proportion did he mix the tea ?

6. A debt is to be discharged at the expiration of 9

months, ^ cj. it is paid immediately, ^ in 6 months;

jvhen ought the balance to be paid ?
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6. A and B do a work in 12 dnyH, B and in IH

dayH, A and in 80 diiyH ; all work togothor for 6 dayn

and tlu^n A loavoH ; tho otiicr two go on for dayH and-

tlusn 13 leaves. In lio'y many days will finish the

work ?

7. The population of a country would inoroase an-

nually 5%, wore it not that emigration annually cakriop

off i% of tho people ; what will be tho increase % in

the population after 6 years ?

8. I place a straight polo upon the bottom of a

pond, so that it emerges perpendicular to the surface of

tho water, and mark a point inches above tho surface

;

then gontly declining tho polo (keeping its lower end

fixed upon the bottom) from its upright position, I find

that tho mark becomes just submerged at tho distance

of 40 inches from tho pole's first position ; find the

depth of tho water.

9. The two sides of a triangle are 20 and 80 rods

respectively, and the base 40 rods ; find the length of

the line joining the vertex with tho middle point of the

base.

10. Find the radius of a sphere whose volume is

equal to the sum of the volumes of two spheres whose

radii are two and three feet respectively.

V.

Dboehbeb, 1872.

1. Prove thv*^ Bule for multiplication of decimals.

Explain the contracted method, and apply it to find the

product of 6-127578 and -0694526 true to six places of

decimals.

2. A person increases his capital annually 20 ner
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H \M\\' otMit. on t\\o nciMihiiii.'.tiul ( .ijtil.iil in !||t57<(. With

wliiit cH|utiil ili<l III* hIhiI ?

W. l\\lv\u^l Uut Mqiiaro root, of M)0()l);)(l}in. RiippoHn

yt»u poiiil. tliuH: •;hmis»;i(;ii(;(> and oxiiaol. Uu» hijiuu'o

root, liiul tlio «iitatktity (to tiiroo dtuunial pliuum) witioli,

niiiltiidiml into tliu ui'idiuumM numlt, will givu tlio trui)

roHult.

4. Tlu^ old par of i»\oliaiif<ti bt^twuoii tlm ' ul

HtatuH aihl (livat Hiitaiii wan .£'1 - jfi-A.-ll^ ; in IHJM tlio

U. H. Coiij^Mi^HM ntliiiuul tim \V( i^-'ldi ol" tlio oa'jlo to 25H

graiitM, and in lHil7 tlx<'<l its linon«HH at UOO tlioiiHandtliH

pui'o ; tlu« mint piiro oC hln<^lisli ntandard gohl (2*2 uai-

atH finti) is I'M I?.'''. M>.j«/. [K^r onniu). Kroni tlutHj* fautrt

hIiow tlu' tintli of tlio .statiunont, '• iiy tlu) now par of

t)Kolnin,'.;o Mtoilinj;; nuniuy in worth U^ pur cout. inoro

than by tho old par."

a. A grain dmilor laid out a oortaiu hiuu in oatn, 20

por cunt, nioro in harloy, and 25 pur cont. moro in wiiuat

than ill harloy ami oatn toguthtu' ; hu hoUI tho oats at a

proht of 10 por uiMit., tho whoat at a proiH ol" B por

cont., juid thu harloy at a Iomh of (J \wy cuid.., luul

1*000 vod altogothor 11251)0. Find tho amonnt iuvoBtod

ill each kind of grain.

G. If a mon and 4 hoys oarn $25.20 in 8 days ; and

nion and 2 boys oarn $22.80 in 2 day
;

; find tlio

amount oarnod by ji man and a boy in one day.

7. A porHon shi[>.s 1200 barrola ol* Hour to a com-

mission mor(?liant in Montreal, who agrees to soil it on

a oomniission of 2^ per cont. Ho is instructed to pay

the I'reight diargos, which aiuount to 5 per cent, on the

entire sum realized l'(u* the Hour, deduct his commission

of 8 per cent., and then iuvest the balance in Bank ol
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Moiit.r«Mi1 Hiooh «>ii II roniiniHsioii of \\^ \h\\' coiiL, wliidi

lio JH to inko oiil, ot tlu^ ainoiiiii, in liiuul. IIIh (tiiiim

ooimuiriHioii in 1*17-.^]. Al. \vliui|)riuu |)ui' biurol in tliu

llour Hold ?

8. A^ m(M"<iliiiiili luldtul ovory yoar 50 per oont. to Iuh

capital, with tlir (<x(ioptioit of iji^IGOO wliich in aiiiiual^

witlulniwM f<»i' («\p(tuH(tH ; at tlio ond of four yt^ai'H hio

ori}j;iiial capital In «piadrii,'l(ul : tiiid its auioiiiit. What
\H tho hiiiit of tlu* lato of fj;aiii in ordor tliat thu othur

uoiiditionH of tho (|uitHtioii may \n\ ))OHHil)lo ?

I). Kind tho Hinu of monoy whoHo tnio dinconnt for

ono ytuu' at 10 por tumt. \h {^riuittir hy |>M,'*h^o than tlio

Huni of tlio tru(^ di.suoiintH of oiiu-half of it at H porcuiit.

and thu othor half at 12 pur uont. for ono yoar.

10. iJ(l,000 in invtiHtod in tinilx^r, wJiich, at tho expi-

ration of 4 niontliH, irt Hold for i*(l,120 : tho 4 [lor cont.

uonHolidatud fundn huiiig at 88^, ilnd thu gain por cent,

ou thu traiiHaution.

11. TJiu dianiotur of a oirolo (radiiin= r) ia produced

uutil tho part prodiiood is uqual to tho radiuH, and from

tho uxtrumity of tho produoud lino tangont^ aru drawn

to tlio cirolo ; lind thu arua of thu liguru formud by thu

tanguutH and tho aru wliiuli thuy iutorcupt ; Hud uino

tho iougth ul' thu aro.

July, 1878.

1. Among tho oandidatoa who prosonted thcmsolvea

it ail examination for first ulaas curtilicatus, A obtained

36 per cunt, of tho aggregate of marks, and failed to

pass ; B obtained 80 per cent, of the aggregate, and

ihus obtained 120 marks more tlian the required mini-
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mum for pass. If A had made 240 marks more lie

would have just reached the minimum for pass. Find

the aggi'egate of marks and the percentage required to

pass.

2. A person in London owes another in St. Peters-

burg a debt of 460 roubles, which must be remitted

through Paris ; he pays the requisite sum to his broker

at a time when the exchange between London and

Paris is 28 francs per £1, and between Paris and St.

Petersburg 2 francs per rouble ; the remittance is

delayed until the rates of exchange are 24 francs per £1

between London and Paris, and 1^ francs per rouble

between Paris and St. Petersburg ; what did the broker

gain or lose by the transaction ?

8. Prove the rule for finding a residue of figures in

the extraction of the square root. Extract the

square root of 7 to 10 decimal places, and deduce

v/7_+i ^8 + 2/7.
".77~1»

4. A person starts with a capital which produces

him 4% per annum compound interest; he spends

yearly a sum equal to twice the original interest on his

capital. Find in how many years he will be ruined,

having given log. 2=-3010800. log. 18=:1-1139434.

5. A man holds three notes, the first for $1000, due

April Ist ; the second, $1600, due July 1st ; the third,

$1200, due September 1st : he has them exchanged for

two others, one of which is for $2000, payable May 1st

;

find when the other note matures.

6. If the cost of digging a trench varies as the pro-

duct of the depth to which it is sunk and the quantity

of earth thrown out, find the cost of digging a trench

!
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270 feet long, 6 feet broad, and 12 feet deep, having

given that a trench 4 feet broad and 9 feet deep costs

45 cents for each yard in length.

7. An insurance company^ issued a policy of insur-

ance covering SO'/o of the estimated value of a ship and

cargo, and 4^%, and immediately re-insured 50% of the

risk in another company at 3^%. During the voyage

the ship was wrecked, and the second company lost $900

more than the original insurer ; what did the owners

lose ?

8. The expense of constructing a railway is

$10,000,000, of which 40°/. is borrowed on mortgage at

6%, and the remainder is held in shares ; what must be

the average weekly receipts so as to pay the sharehold-

ers 5%, the working expenses l ing 66% of the gross

receipts ?

9. Three persons, A, B and 0, form a partnership,

contributing to the common capital $8500, $2203, and

$2500 respectively ; at settlement. A's gain is $1120,

B's $880, and C's $1200 : given that B's stock was in

the business two months longer than A's, find the time

the money of each continued in trade.

10. If gold can be beaten out so thin that a grain

will form a leaf of 66 square inches, ho «v many square

inches of such gold-leaf will be required to make a cubic

inch, the weight of a cubic foot of gold being supposed

to be 1200 lbs. Avoirdupois ?

11.
' The sides of a triangle, A B G, are 26, 80 and

1^5 feet respectively ; on tliese sides external squares are

described, A D E, A B K H, B C G F : find the ag-

gregate area of the squares described on the lines G H,
KD.EF.

\'i

1.
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12. The sides of a reotniigle have to each other the

ratio of 1 : x/'8 ; and a porpoiidioular is lot fall from one

of the angles upon the diagonal : find in what ratio the

diagonal is divided.

VII.

December, 1878.

1. A person asked for a lot of land 40 per cent,

more than it cost him, but finally reduced his price 16

per cent., gaining on the whole $1000 ; for how much
did he sell the laiid ?

2. A Washington despatch to the Glohe^ September

14, says: '• Explanation is made to the Treasury De-

partment that the Coinage Act of 1873, by which the

value of the pound sterling was altered from $4.84 to

$4.8666, will increase the protective duties upon the

imports from Great Britain to the United States by a

little more than one-half of one per cent." Explain

this statement, and find exactly the increase per cent,

referred to.

8. The difterence between the true and tlie bank

discount of a note of $6800, payable in 9 months, is

$18. Find the rate per cent.

4i A speculator gained 25 per cent, on three-fourths

of his investment, and lost 10 per cent, on the remain-

der, and his net profits wore $1000 ; what would have

been the result had he lost 10 per cent, on three-fourths

of his investment, and gained 26 per cent, on the re-

mainder ?

6. A banker in Toronto remits $10,000 to

pool as follows : First to Paris, at 6 francs 40

per $1 \ theuoe to Hamburg, at 186 fran
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marcs ; thence to Amsterdam, at 17^ stivers per marc;

thence to Liverpool, at 220 stivers per pound sterling

;

how much sterling money will lie l)avo in bank at

Liverpool, and what will l)o his gain over direct ex-

change at 10 per cent, piciniuiii ?

6. A merchant buys on Jjinuary Ist a quantity of

coffee nt 25 conts a pound, aud another quantity at 20

cents, aud chicory at 8 cents a pound. On April 1st he

mixes them togctlicir in the proj)ortion of two ^mrts of

the better colTee to three ])art8 of the ])0(U'er and five

parts of chicory, and iiuiiicdiatoly sells half the mixture

at 18 cents a pound. Ou 1st July he finds half the re-

maining stock dnniaged in consequence; of a leak in his

warehouse, and sells out the damaged part (12,700 lbs.)

at 7 cents, and at the end of the year he sells the re-

mainder, money being woitli 7 pur cent, during the

year, and "ent of warehouse being $200, payable at the

end of the year ; what must he get per pouiid for the

portion last sold in order to make 6 per cent, on the

whole cost at the end of the year ?

7. Three men form a partneiship : A's money was

in 8 months, and he received $500 of the profits ; B's

was in 9 months, and ho received $8G0 of the profits ;

and O's was in 10 months, and he received $800 of the

profits ; find the capital each put in.

8. A mortgage, dated Ist January, 1872, payable

in three equal annual payments of $200 each, with in-

terest, payable half-yearly at 6 per cent., is sold on the

1st July, 1872; what sum must the purchaser pay so

that the investment may be worth 8 per cent. ?

0. Two circles of given radii touch externally, and
A ommon tangent ^s drawn intersecting the line join-

ing ti eir centres in P. If the tangent touch the cii'oles
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ill Q, R, respectively, find the area of the rectangle

contained b> TQ, PB.

10. Find—

(1) Tlie area of a quadrant whose radins is 4 rods.

(2) The solidity of a cone whose altitude is 6 feet

and circulnfoience of base 7 feet.

(8) The surface of a sphere 6 feet in diameter.

(4) The length of the side of a cubical vessel that

shall contain three times as much as one whose side is

2 feet.

vm.

JuM£, 1874.

sxea+exd'-^rxs*"*"
1. Express 16 x j^- —

^o.,| in decimals accurately to five places.
I 289

2. A person annually increases his capital 20%, less

a yearly expenditure of $500. At the end of four years

his capital amounts to $18,062 ; find his original capi-

tal

8. Having sold a quantity of flour on a commission

of 8 %, and invested the proceeds in tea on a commis-

sion of 2 % on the price paid for the tea, I find my whole

commission is $250. Find (1) the amount received for

the fiour ; (2) the sum invested in tea.

4. The present worth of a debt due at a future time,

as found by the common method (bank discount), will

not amount to the debt if invested for the given time

and rate. Show that the error varies exactly as the

square of the time.
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U. If the inoroasG in tho number of male and female

criminals be 1*8 per cent., while the decrease in the

number of males alone is 4*6 per cent., and the increase

in the number of females is 9*8 per cent. Compare the

number of male and female criminals respectively.

6. An insolvent compounds with his creditors for

65 cents in the dollar, and has $2,000 left. If he had

made an asnignment and surrendered all his assets to

his creditors, they would have realized 69 cents in the

dollar, after paying the expenses of the insolvency,

amounting to 8 % of the whole estate. Find the assets

and liabilities of the insolvent.

7. A loan of $1,000 is to be repaid in 8 years, in

half-yearly payments ; interest being 10 % per annum.

Find the amount of each instalment.

8. A man invests $10,000 equally in shares of two

banks. The shares of the one are at 8 % discount, and

of the other at 6 io premium ; the price of stock in the

former suddenly rises 7 ^o, and that in the latter falls

6 % lower than when the purchase was made ; if the

man now sells out what will he gain or lose ?

9. Examine the following solution of question 8,

giving a proof of its validity or fallacy : 260-5-'06=

6000 : 6000 -{-2 per cent, of it=6100=-amt. received

for the flour ; 6000'8 per cent, of it -^ 4860=amt. paid

for the tea.

10. In a certain lake the tip of a lotus bud was seen

9 inches above the surface of the water ; forced by the

wind it gradually advanced, and was submerged at the

distance of 86 inches. Compute the depth of the water.

11. (a) A field (rectangular) contains 27a. 8r. 8p.,

and ratio of its length and breadth is 21 : 18. How
many rods of fence will be required to enclose it ?

J I

I
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(h) A stono 20 in. lonpf, 15 in. broad, and 8 in. thick,

weiglis 217 lbs. ; iind the dimonsionB of a similar stone

weighhig 1,126 Ibb.

July, 1874.

1. A merchant sold f of a lot of tea, at a loss of 12^

per cent., ^ the remainder, at a loss of 16 per cent., but

realized a profit of 40 per cent, on what he had left : if

he had received $26 more on this last sale, he would

have gai'iod 8^ per cent, on the whole. Find the prime

cost of the tea.

2. Shew how to find the 0. C. M., and the L. 0. M.,

of two or more fractions in their lowest terms.

8. An ad valorem, duty of 16 per cent, is charged on

a certain class of manufactured goods, yielding a reve-

nue of $210,000 ; owing to a clamour for " protection

to our infant manufactures," the duty is increased to 26

per cent., in consequence of which the consumption of

the class of goods in question is diminished in the ratio

of 7:10, and the goods actually imported are entered at

a diminished price ; the revenue on this class of goods

being now $14,000 less than before the increased duty

was imposed ; find how much per cent, the entered value

of the goods has been diminished.

4. 6 lbs. of cofifee, and 4 lbs. of tea, cost $4.60;

there is an advance of 25 per cent, on the price of the

cofifee, and a decline of 18^ per cent, en that of tea, and

6 lbs. of the former and 4 lbs. of the latter still cost

$4.60. Find the price of each at first.

5. Show how to solve by analysis a question in com-

pound proportion

:
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If 60 guns, firing five rounds in oight miuutoH, lull

800 men in 70 mioutos, how many guns firing eight

rounds in 10 minutos will kill 800 in 60 minutes.

6. A owes B a sum of money payable at the end oi

4 years; B accepts A's offer of immediate payment

of the amount, leas mercantile discount, at the ra,te of

10 per cent, per annum ; ho loans the amount received

at 10 per cent, interest, and finds that if ho liad waited

for payment till the end of tlic four years, ho would have

been $160 better off. Find the amount of A's debt.

The other conditioiiH being supposed the Karne, what

would B have lost had t]»o debt been pjiyable in two

yoars ? Eight years ?

7. 6 men all started together to travel in the same

direction round an island 00 miles in circumference, and

continued travelling till they all came together again.

Their respective rates were 5, 6^, 7 J, 8 J, and 10,^ miles

a day. Ho^ / many miles did the first man (whose rate

was five miles a day) travel ?

8. A person pays $482 for the insurance of goods

at 8f per cent.; and he finds that if the goods are lost,

he will receive from the insurance company the value oi

the goods, the premium of insurance, and $40 besides.

Find the value of the goods.

9. I borrow $4500, agreeing to pay principal and

interest in four equal annual instalments. Find the

annual payment, interest being calculated at 6 per cent.

10. (1) The length of a block of marble, containing

105 cubic inches, is 7 inches, find the length of a simi-

lar block containing 22,680 cubic inches.

(2) A cone, whose slant height is 18 inches, and the

oiicuniference of whose base is 80 inches, is divided into
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two equal parin hy a piano parallel to tho baso ; fiud

tliu height of tho rruutrum.

DlfiOEMUBR, 1874.

1. A monilmut bogins biiHinosH with a oortain capi-

tal ; ho gainod 20% tho ftrHt yoar, which ho atldod to

his capital, and B7^% tlio Hooond yoar, which he added

to hifl capital ; in tlie third yoar he lost 40%, and found

that ho waH !{j>!^jOO worse off than whon ho ho^au buHi-

noRs. Find the amount of capital with which he

started.

2. A tradesman deducts from his pricos at months,

6 per cent, for casli and 4 per cout. for throo months*

credit. At his six months* price he gains 80%. What
advance on the cost price does he roooive, whon ho sells

at three months' credit, an article that for cash would

bring $4.70 ?

8. A crew can row up a stream a certain distance

in 01' and back again in 60'; determine the distanoei

tlie rate of the stream being half a mile an hour.

4. A farm is let for £96, and the value of a certain

number of quarters of wheat. When wheat is 88 shil*

lii.ifs a quarter, the whole rent is 15% lower than when

it is 50 shillings a quarter. Find the number of quar-

ters of wheat which are paid as part of the rent.

5. There are two sets of worknian ; 7 of the first

and 4 of the second can do a certain work in 6 days,

while 6 of the first and 6 of tho second can do it in ff

days—^it is required to complete the work in 4 days,

and 6 of the first set ore employed. Find the leAst
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nnmbor of ilio Roaond Holi iiuit muHi; bo added to oom*

l)lutu tho woi']( in tho Bpooiflod time*

0. A muni(5i|)ii1ifcy borrowM $20,000, payable in 10

ypai'M. Obiaiii an oxpt'oHHion for tlio tax annually to bfr

raiHod and dupositod aw a Hinkin^ fund, ho that at tho

end of tho time tho dobt, prinuipal and interest uhall

bu lt(pudatud—monoy to boar intoroHt at por cent.

7. Apply tho oontractcd motliodM to Ihid tho product

of 24.08 and .2})})7 correot to nix i)hi(;oH ; and tho quo*

tiont of 8.1214 by 4.420B oorruut tu tinuu piauuu uf

decimals.

8. If 14 oxon oat 2 aoron of graHH in 8 wookn, and

10 oxon oat aoroH in wtooUh, how many oxen will

oat 24 acres in 6 wooks, tho graHH on oaoh aero buing

e(ptal at ftrut, and growing uniformly ?

9. Two mon form a partn(»i*H]iip for 7 yoars ; A is

to havo 87j^'/* of tho not annual profitH for tiio iirsi half

of tho time, and 50% of them for tho remaining half;

after 4J^ years the annual profits iucroaBod in the ratio

of 7 to 0, owing to a roduotion of duties, and at the

same time an income tax of 2{|% was imposed ; at tho

close of the partnership A's share of tlie total not [iro-

fits was $17,180. Find the annual profits of the busi-

ness during the first 4^^ years.

10. (1) The sides of a triangle aro chains 02 links,

6 chains 88 links, and 7 chains 20 links ; find its area.

(2) Find area of ellipse, axes 88 feet 6 inches and 20

feet 8 inches.

(8) Find contents of frustrum of a cone, diameter of

t'xrger end being 2J inches, of smaller, 1 inch, and

<lopth 5 inches.
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XL

June, 1876.

1. A grocer buys 160 lbs. of coffee at 14 ots. per lb.,

and 89 lbs. of chicory at 6 cts. per lb. ; he pays an im-

poirt duty oil2i» ad valorem, and mixes them and sells

the mixture at 26 cts. a pound, gaining, by use of a

false balance, ^ oz. on every apparent lb. sold. Find

the profit per cent, made on his outlay.

2. When U. S. 6's 6-20 are quoted 107^ in New
York, and 70^ in London, gold being at a premium of

89 %, and exchange on London 9| %—^how much is

saved by buying U. S. bonds to the amount of $20,000

in the better market ?

8. $78 is due April 6th, $145 May 8th, and $600

July 14th ; determine the time at which they all with

absolute jsutice should be paid together, allowing in-

terest at 6 per cent.

4. Show that a broker by employing bank instead

of true discount increases his discount rt per cent., where

r is the rate per cent, and t is the time.

6. An importer purchased goods, paying freight

10 y» and duty 20 % on the original outlay ; he was

obliged to sell the goods at a loss of 20 % ; but had he

received $585 more than he actually sold them for, he

would have made a profit of 4 %. Find the original

cost of the goods.

6. A market boy received 800 oranges to sell on

commission ; he was to receive 1^ cents for each orange

he sold, and was to pay 4| for each orange he ate ; he

received $2.88. How many oranges did he sell ?

!
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7. It is agreed that the rent of a farm shall consist

of a fixed sum together with a certain number of bush-

els of wheat ; when wheat is 56*. a quarter, the rent is

£250 ; when wheat is QOa. a quarter, the rent is £260

;

what will be the rent when wheat is 80a. a quarter ?

8. Three boys, A, B, C, were employed to hoe a field

of corn for $60.60; A could hoe 4^ rows per hour,

B 8} rows per hour, and 2^ rows per hour; it so

happened that when all first came to the end of a row

at the same instant, the work was completed. How
long were they at work, and how much in equity ought

each to receive ?

9. A consignor sends 1000 bbls. of flour to a com-

mission merchant, with instructions to sell it and remit

the net proceeds by draft. The consignee pays freight

and expenses, $240.80; sells the flour, at $8.60 per

barrel ; charges 2^ % commission, and pays | % pre-
*

mium for di-aft ; how much does the consignor receive ?

10. A's money is 76 % of B's ; ii A's money together

with 80 % of B's be put on interest for 4 years at 10 %
per annum compound interest, the amount will be

$14641. How much has each ?

11. (a) A field in the form of a trapezoid has an

area of 3 roods ; the perpendicular distance between the

parallel sides is 8 rods, and one of these sides is 18

rods ; find the other parallel side.

(b) If a spherical shell when formed into a solid

Bphere be equal in volume to its own cavity ; what must

be the thickness of the shell f



210 KZAMINAriDN PAPERS.

XII.

July, 1875.

1. On May the lut, IHTfi, a banker diHConnts a nolo

of ^000 at 8 por cent., and by bo doiiijjf receives H^ per

cont. oil his mouoy. Find when tlio note was payable.

2. In an election of a membor of Parliament 10 per

cent, of thi' oonstituenoy refused to vote ; of two candi-

dates, one received -47 per cent, of the votes of the wliole

ooDstituenoy, and was elected by a majority of 80 ; find

the number of votes cast for each.

8. A and B are employed upon a job for which llicy

are to receive $4. A bcgii..-* work in the niorninpf half ari

hour before B ; and at noon the amount of work he has

accomplished is greater than that of B by i,'^ of the

whole work to be done. Thcyi'est at noon for an hour.

On resuming their labor, B works with diminished

energy, wnile A goes on with tlie same efficiency as be-

fore. A stops working at p.m.; and B, continuing to

work alone, finishes the work at 7 p.m. If paid in pro-

portion to the quantity of work eacii has done, find the

ratio of the amounts they receive.

4. Bought in London 2000 yards of broadcloth at

15«. dd. sterling a yard, and paid for it by bill of ex-

cluinge. After paying 60 per cent. ad. valorem duty, at

what price per yard in currency must it be sold in New
York to make 25 per cent, currency on the purchase,

exchange on London being 9J per cent., and gold at a

premium of 85 per cent.

6. A person invests $200 at the end of each year,

and at the end of the third year finds he is worth $8U0

;

find the rate per cent, compound interest.

f
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6. A povHon aoIIb $12,000 Oanndinu bank pitock

which payfi half-yearly dividondB at 4 per coiit., at 112^

and invoHts in Amorioan railway stock at 08 J currency.

Gold hoing quoted at 112}, (and Canadian currency

considered equal to gold) what yearly dividend should

the latter Htook pay in order that tho peruou'B income

may be uitohanged ?

7. A Canadian retail dealer buys from a Toronto

wholeHale uierohant at an advance of 85 per cent, on

the hitter's Hterlmg cost, the English currency, after

sucli advance, being converted into Canadian at 20

cents to the Hhilling. The retail dealer pays $1.44 for

a certain article : determine the whole merchant's gain

pur cent., allowitig 76 cents for insurance, freight and

cnstoniH, and taking exchange at 100^, brokerage I
per cent.

8. A and B invest a certain sum of money in a busi-

ness. A invests 00§ of what B invests. At the end

of seven months A withdraws 26 per cent, of his capi-

tal, and at the end of nine months B withdraws 25 per

C3ut. of his. The profits at the end of the year are

how should this sum be divided ?

9. A railway train 44 yards long passes a man (A)

travelling (in the same direction) at the rate of miles

i,a hour in 8 seconds. Half an hour after (A) it meets

another traveller (B) and passes him in 2,^\ seconds.

Determine the distance from the point where the train

leaves A at which A and B will meet.

10. Fencing is worth 20 cents a yard, and the

gieatest amount of land that can be enclosed in rect-

angular form for a certain sum of money is 62 ac. 178,

156 yds. Find the cost of the fencing,

i

I'

(J

il
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XIII.

July, 1876.

1. Prove the rules for pointiug in Miiltiiilication

and Division of Decimals.

Beduoe to its simplest form,

(•075)gf (-OS)"

(.076)*-('076)2~(-025)a -|- (-06)*

2. The owner of some city property allows his

agent 6% for collecting his rents ; the amount which

he annually pays for insurance and repairs (and on

which he pays no income tax) is 8|% of his net income

;

his itiGome tax at 2 cents 7^^ mills on the dollar, is

$iJ8.25. Find the gross rents from his city property,

8. Beckoning commercial discount at 8 %, how many
years would a bill have to run so that the holder would

be willing to pay something to take it off his hands ?

Shew that the error in computing commercial discount,

instead of true discount, varies nearly as the square of

the time, when the time is small, and where the dis-

count is small compared with the debt.

The interest on a sum of money for 2 years is

$71|f^, ani the discount for the same is $68}^ ; find

the rate % and the sum of money.

4, A Building Society wishes to realize 10% on its

loans ; liie instalments paid to it can be reinvested at

8% per half year ; extending the formula A=PR° to

include the case of n being fractional, shew that the

quai'terly instalment on a loan of $1000, payable in 6

yefUfl. is 1.000(1.1)« xf^^^.
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6. A retail doalor bought a quantity of broadcloth,

aud marked it for sale at an advance of 20 % on cost

;

in measuring it off to the customers he used a false

measure, by which he gained on the entire sale an ad-

ditional sum of $89, making on the whole a profit of

$379.20. Find the cost price of the cloth and the

length of his yard ntiok.

6. By the construction of the Canada Pacific Rail-

way, 80 fo is added to the debt of the Dominion ; for

the next fourteen years aftor tlie completion of the

road $5,000,000 of the principal, in addition to the in-

terest, is annually paid off, and at the end of that time

the rate of interest on the national debt is reduced 10 %

;

if, in spite of these reductions, it be found that the in-

terest on the public debt is still 20 % more than before

the increased debt, find the cost of the Pacific Railway.

7. Examine the merits of the following definition :

" Four quantities are said to be proportional when a

part of the first is contained in the second as often as

a liko part of the third is contained in the fo nth."

Give examples of its failure.

Where do you consider that tlie notion of ratio is

first introduced in works on aiithmotic ? ,

Given that the distance th>oiij<'j which a body draws

another in one second varies as the force of attraction

;

that the force of attraction i.s directly proportional to

the mass of the first body, and inversely to the square

of the distance from the centre ; that Dm mass is pro-

portional to the product of the density and volume; and

that when the earth's voiumo and density are each

unity, those of Jupiter arc 1387.481 anvl .22 respect-

ively. Find how far a body will fall from rest in on«
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second at the surface of Jupiter, if at the surface of the

earth it fall through 16.08 feet in the same time.

8. A person has an estate which yields a net income

of £1620, after paying expenses to the extent of 10 °/».

He sells it and invests the proceeds in the 4^ per cents

at 96, the income now being subject to charges at 5 %,

and his net income is £1Q 17.v. 6d, less than before.

Find for how many years' pmchase on the gross income

he sold his property.

9. English standard gold is ^^j alloy, and 44^ guin-

eas Teigh one pound troy ; the weight of a shiUing is

87y3y grains troy, and pure silver is 14^f|J heavier than

an equal value of pure gold. If silver were to fall one

per cent, in value, find what change would have to be

made in the alloy in a shilling in order that 20 shillings

might still be equal to £1, the alloy being supposed of

the same specific gravity as silver, and the weight of

the shilling unchanged.

10. (a) The three sides of a triangle are 20, 30, and

25 respectively. Find the position of the point which

is equally distiant from the three angles.

(ft) Two sides of a triangle are 8 and 12^ respective-

ly, and the line bisecting the angle they contain is 6*

Find the third side.

XIV.

1. At what per cent, in advaurr of cost must a mer-

chant mark his goods so that after aF ^wing 8% of his

sales for bad debts, an average credit of 6 months and

6 per cent, of the cost of the goods for expenses, he

may make a clear gain of 15% on the ^st cost, mouo)r

being worth 8% ?
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2. A merchant barters 60 yards of silk, which cost

him $1.50 a yard, but which he sells at $2.60, giving

9 months' credit, for cloth which another merchant sella

for $2, giving 6 months' credit. How much cloth

ougli' she first merchant to receive ?

8. Three merchants enter into partnership ; the

first (A) puts in $400 for 6 months ; the second (B)

$560, for a time not known ; the third (C) an unknown

sum for 12 months. At settling, A received for his

stock and profit |424, B $605 for his, and C $120 for

his. Find B's time and C's stock.

4. The Toronto Trust and Loan Company advance

$2400 upon a mortgage on a farm on the following con-

ditions : The principal to be repaid in 20 years by equal

annual instalments, and interest at the rate of 6% to be

charged on the part unpaid. If the sum due in any

particular year be $177.60, how many previous annual

payments have ^een made ?

5. At a certam time between 2 and 3 o'clock, the

minute hand was between 3 and 4. Within an hour

after, the hour hand and minute hand had exactly

changed places with each other. What was the precise

time when the hands were in the first position ?

6. If $10 be allowed as 6 months' discount off $60,

and at the same rate aH interest $IJ be allowed off a bill

of $33, fca: how long a period had the latter to run ?

7. A merchant in London remits to Amsterdam

£1000, at the rate of 18c?. per guilder, dii-ecting his cor-

respondent at Amsterdam to remit the same to Pavis,

a;^^ 2 francs 10 centimes per guilder, less ^ per cent, for

his commission ; but the exchange between Amsterdam
And Paris happened to be, at the time the order was re-

oaiveo, at 2 frauos 20 centimes per guilder. The mer-

m

''4i
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chant at London, not apprised of this, drew upon Paria

at 25 francs per pound sterling. Did he gain or losd«

and how much per cent. ?

8. A gentleman has an estate that brings him in

$3000 a year, but this gross income is liable ior rates

and repairs to the extent of 12 per cent. He sells it at

24 years' purchase on the gross income, and invests the

proceeds of the sale in 3 per cents at 97^-. What dif-

ference is caused in his income ?

9. I Lave a boaa.d whose surface contains 49| square

feet ; the board is 1^ inches thick, and I wish to make

a cubical box of iL Eequired the length of its side.

10. A 'aan staaiding 40 feet from a building, which

is 24 feet wide, observed that when he closed one eye,

the width of the building just hid from view 90 rods

of fence, inclined, at an angle of 46° to the side

of the building ; what must be the distance between the

eye of the observer and. the remoter point of the fence ?

XV.

1. Find, an approximation which shall differ from

v^365 by less than -j-^j^.

Find the numerical value of

(2+v/3)^+(2-,/3)*
ye

2. A borrows a onm of money from B at 3^%, B
borrows the money from C at 3^% for 7 months in or-

der to lend it to A ; A repays B the sum with interest

before the 7 months have expired ; and when B repays C,

he finds ho has neither gained uor lost anything. i\>i

-iow long did A require the money ?
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8. Prove that if from any number be subtracted the

sum of its digits, the remainder will be divisible by 9

;

and hence show that a number will be divisible by 3 or

by 9 if the sum of its digits is so divisible.

4. A builder signs a contract estimating f of the

whole cost for materials, and ^ for labour. When J of

the time has elapsed, 30% of the material rises 10%;

and on the expiration of lialf the time, 60% of the labor

obtains a rise from 10 cents to 18 cents per hour. Sup-

posing a profit of 6% to have been charged originally,

what is the ultimate gain or loss per cent. ?

6. Desiring to remit ^1430 to Portugal, will it be

better for my Portuguese correspondent to have a direct

remittance from London to Lisbon at Q8d, per milree, or

to have the money transmitted through Amsterdam

and Paris, the exchange between London and Amster-

dam being at 875. Sd. Flemish per £ Sterling ; and be-

tween Amsterdam and Paris at 56 pence Flemish for 8

francs, while between Paris and Lisbon the exchange

is 460 rees for 8 francs, and expense of 1^% being

incurred in the circuitous course ? How many milrees

will be saved by taking the more profitable course ?

(1000 rees=l milree.)

6. A boatman rows 5 miles with the tide in the time

he would take to row 8 miles against it; but if the

hourly velocity of the current were ^ a mile more, he

would move itwice as rapidly with the tide as against it.

Find his power of rowing in still water.

7. .A man owes a debt to be paid in four equal in-

stalments at the end of 4, 9, 12, and 20 months re-

spectively; and he finds that true discount being al-

lowed at 6% per annum, $3000 paid at present will

discharge the whole debt. How much did he owe ?

ll

if
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8. A tradrsman buys a quantity of sweets at 60

cents per pound Avoirdupois, and retails it at 5 cents

per oz. Troy. Another buys at 60 cents per lb. Troy,

and retails it at 5 cents per oz. Avoirdupois. Find the

ratio of their profits per cent.

9. A clock that gains 24 seconds per hour is set to

right time at a qua^'ter to 6 p.m. What will be the

right time between 8 and 9 o'clock the same evening,

when the hour and minute hands point in exactly op-

posite directions ?

10. The perimeter of a right angled tiiangle is 26.

and the radius of the inscribed cu'ole is 2 ; determine

the sides of the triangle.

XVI.

1. Taking the ordinary definitions for the numerator

and denominator of a fraction, what is the meaning of

} X f and I T ^.

2. A, £, and start from the same point to move

round a course of 6 miles, at rates of 8J, 4^, and 5^

miles per hour, respectively, C's direction being opposite

to that of A and B. Find when first they will be to-

gether i t a point 8 miles from the starting place. Show
that ^^hey will never be together at a point 1^ miles from

the stai'ting place.

8. (1.) What is the least number which being a

cube is also divisible by 4, 5, 9, and 12.

(2.) On a railway are two parallel tracks ; on one of

these trains pass a certain point every 49^ minutes ; on

the other, the same point every 62^ minutes : a train

on the former track ha3 just passed this point, and in

17} minutes one on the latter will do so. Will trains
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on these tracks ever pass this point at the same instant ?

If so in what iuna from the passage just mentioned ?

4. A person has a certain amount of bank stock

which he sells at 1 10J and invests the proceeds in 5 per

cents at 79^. When this has risen 6^ per cent., he

purchases the same amount of the original stock as he

held at first at 109 J,—which now pays 8 per cent.—and

finds that, while $110 remain in cash, his income has

fallen $8. Find the percentage originally paid by the

bank stock, allowing f per cent, brokerage on each

transaction.

5. Shew that the difference between two numbers

having the same digits is divisible by 9 whatever be the

order of the digits in the second number.

6. A and B are moving round a ckcle 10 miles in

circumference at rates of 8^ and 5^ miles per hour,

respectively. A passes a certain point one hour ahead

of B. Find the point which first A shall pass 1^ hours

ahead of B, and determine in what time this will take

place.

7. Shew how to find the present worth of an annuity

reckoning compound interest.

8. A, B, and join in a business to which they are

to contribute in the proportion 1J, If, 1^ respectively.

A pays down $1102-60, B $1026, and $1068-75

;

what must each pay to the others or receive from them

to make the proportion of capital according to agree-

ment ?

0. Suppose that a tank receives a uniform and con-

tinual supply of water, and that when it contains a

certain quantity, 12 equal taps being set open would

empty it in 7^ minutes, or 7 of the same taps would

m

m

i
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l

I !

ttinpty U III 10 inlriiiinu; how iiiiiiiy ol' (.liu iii|»M would

ohipi,y it ill tii) mliiiiliOM f

10. Tlio t'iMiiiiH of a oirolo lioiiif^ 10 footi, (liul i)io Nid.i

of a M(|iiii.ro iiiMorilMMJ in li oiroiiliir tiogiiioiiii wliioli in

(MMiiiiiiKMl liy a uiuinl luid oiut-iliinl |mu'I« oi' Uiu wliolo

oii'uuiiiloi-oiioo.

xvn.

D. MoTuYi i«li«a., NuwiiuiKi, ?. Bt

1. A Toroni.0 wino inoroltatii* biiyM {.Inoo UindH of

wiuo uiiil itiixoH thoiu ioKoUioi* in (Juh propoi'Lion : I

oanlt of tJiu Ih'Mi, tlio prioo of wliiuli Im ifiHO a oaHk ; U

oaHliH of ilu) muMMul, (ilu) pi'iou of wliiolt \h $U0 u ciiHk;

and 2 of tJiu iliiid i(iiul. Ilo luutpH iliiM iiiixturo for 12

inoiiiliH, and thou it noUh for |l(M.ft() a (mimI(, chuuiiig

10%, aftor allowiiiK ^% for iiitorunt of capital. Wimt
was tho original priuu of tho third kind of wiuo ?

S. If |10 \w allowod m diHuitutit olT i||i20O, duo aoor-

tain tiiuo lionuo, wliat would bu tUo diuouuut if it had

twiou iM long to ruu ?

SuppoHo oompound inturuHt what then would bo tho

auHWor to tho abovo (j[U0Htiou ?

8. A tradoMtuau marlcH bin goodu with two prioos,

oao for ruady monuy and tho othor for 12 monthH*

orodit, allowing, aH ho HayH, diHooiint. Now if tho crod!t

prico of a yard of Hilk bo Iftl.UO, and tho oaHh prioo $1.20,

and if tho orodit prico bo marlcod 2B,i\% abovo what ho

gavo for it; liow mauy yards muut ho uoU at oauli

prioo to gain $00.

4. The prosont value of a freehold estate of (100

per anuttm» subjeot to the payment of a certain sum at
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tlio oiiil ornvoiy liwo yoiit'M, in !|I(M)(), liltowiiiK fi% tioiii-

|MMiii(l iiiinniNL Kiixl Mm miiiii.

0. Hiip|in(io ii> (Ou<iK 1,11 lifi,vn lui lioiir IuukI, a ininiif^t

liiiJid iuhI iiM«<(iniii| liiMi(l,iiJI tiii'iiiiii^ on Uio tiiitiiuoiwiiio.

Ad 12 o'olodit iiJI ilin liiMidii nrn (•(i|(<ilJini'. I low lotifj;

will ill \u\ iMtlot'o IJin lioiii' lituiil will ho oqiiiilly diiiliiJit

lutiiWOOll iUv, Oilinr liWO ?

0. \ niu'|MMiior liiiM II plank 1 foot. wi<lo, 2'J!^^ foni

loMK, iuhI '2) iiinli(Hi ilii(H( ; iui<t lio wiiilioM to iruiko a

box wImimo wiilili Mliall bo tivvioo !t.M bnl|j;lil;, and wIiomo

IomkI'Ii Mball bo l.wiuu Hh widUi. iloqitii'uil tliu diniuii-

HioHH of tbo box.

7. A and li on^a^n to roap a (lold for Al. 10#.; ariA

an A Qoiild roap it) in dayM Mioy prorniMo to coinploi/O

ii; in 6 dayn. 'IMnty found, liowovnr, ibafc Uioy woro

obliKod i<> oitll in 0, nii inforior woiidnan, to aimiHt

thoin for ibo butt two dayii, in conitocpuinuo of wbicb J)

ruouivod Um. dU, Iohm tlian bo otborwim) would bavodono.

lu wliat tinu) ooubl H and roap tbo bold V

6. A, 1) and bou^lit a ffrindid.ono for wbioh tlioy

paid f 10.00. B paid 1M)% nioro ibiui A, and 10% Iohh

tban 0. Tbo dianiutor of tbo Htono waH 05 inoboH, and

tbu diamotor of tbo placo for tbu Hbal't inuboH. Wbat

HiiLQ did oaoh ])ay, and bow muob niuHt oaob f^rind olT

from tho uomi-diumutcr to obtain hid proper ubaro of tbu

itouo ?

9. Thoro in a oonioal glaHB inobos high, 5 inohos

wido at tho top, and ^ of whioh in lillud with water.

What must be the diameter of a hall let fall into ibo

water that Hball ho luiuiorBod by it 7

'4
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I

xvm.

W. B. Harvey, Esq.—Oollinowood High School.

1. There are two bars of metal ; the first oontainfl

16 oz. of silver aud 6 oz. of tin, tlie second contains 27 « )z.

of silver and 6 oz. of tin, how manv oz. must be taken

from each bar to form a bar that sliall contain 10 oz. oi

silver and 5 oz. of tin ?

2. There are two armies—| of the first ore killed in

battle and f of second ; tlion ^ of the remainder of first

army desert to the second aud ^ of remainder of second

desert to the first ; each ai-my now contains 24,000 men;

how many in each army at first ?

8. A and B engage in trade, B's capital is f of A's.

A loses $200 and B gains so that his capital is now ^

of A*B. Should A now give to B J of his present capi-

tal, and B give to A | of his, they would each have

equal sums ; find original capital of each.

4. A farmer mixes corn and wheat in the ratio of 8

L ) 9 ; had he taken 12 bushels more corn and 9 bushels

uore wheat the ratio v/ould have been as 12 to 18 ; how
many bushels of each did he take ?

6. A owes B $1000 ; but is able to raise only $600,

with this sum he proposes to pay part of the debt and

the interest in advance on the remainder on his note

for 2 years at 10 %. For wha« sum ought the note to

be drawn ?

6. A merchant sends to his agent, ]>oik, wheat, ami

cash, to the value of $18800, with instructions to sell

the pork and wheat and invest the whole proceeds and

the cash in buying goods. The agent charges 6 % for

•elling pork, 4 % for selling wheat, and 4 % for buying
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goods, his wliolo coimaiHaion amounted to £1100; find

amount of canh and valuo of x^ork and wheat neut hy

tlie merchaut.

7. How lonjjf will it take $4000 to amount to $5000

at 5 % compound interest ?

8. A merchant deducts from his prices at months

6 /o for cash and 4 % for ii mouths' credit. At his (J

months' prices ho makes a profit of 80 "/». Find the

cash price of un article that he sells, on three months'

credit, at an advance of 1)5 j^j cents on c(ist.

9. If 8 acres of graHs, with the gi'owtli thereon, keep

18 oxen weeks, and 4 acres keep 20 oxen weeks, for

how many weeks can 8G oxen graze on acres ?

10. A ^ Id is 80 rods lon^?, 40 rods broad at one end

60 re ''
I J, ae other. How far from the smaller end

sliould the field bo divided crosswise so that the parts

may be equal in area, and what will be the breadth

where cut ?

XIX.

D. A. Maxwell, Esq., Stbathroy High School.

A and B engaged to work for a certain number oi

days. A was absent 2 days, and received $81 ; B was

absent 12 days, and received $30. ll the days of ab-

sence had been reversed, they would have received

equal amounts. For how many days w .re they engaged

and at what rate ?

2. Two lots are assessed for a di*ain in the sums ol

$76 and $79, the principal to be paid in five equal an-

nual instalments, witli interest at 6 % per annum on the

impaid principal. Debentures were issued June 1st,

HI

UJ
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I»Ayablo Jan. 5th. Throo yoai'a mtos havo been levied,

wiioii it is found that tlto clerk has inadvertently charged

the lots at $79 and $70. What payiuontH must each

lot make during the next two years so that the mistake

may be reoiified. (Ontario Teacher,)

8. If a sum of money is borrowed for n years at a

given rate r on one dollar per annum, tlie interest being

i|)aid q times per year. Show that the eompound inter-

est : simple interest :: 2qi-(qn— 1) r : 2q, nearly.

4. What is the value of the U. S. gold eagle (282

l^rains fine gold) at the French mint, a kilogramn o of

standard gold
( ^jf fine) being worth 810U fiancs, and a

mintage of 6f. 70o. being charged ?

5. In each of two chests there are two kinds of tea,

thti proportions of good tea to the poor kind in the first

chest being' as 8 to 7. If equal quantities be taken from

each chest and mixed, the good tea in the mixture is

81^ % of the poor kind ; but if four times as much be

taken from the first as from the second, the difference

between the quantities of good and poor tea is 140 % of

the quantity taken from the second. Find the propor-

tions in which the teas are mixed in the second chest.

6. I borrow $1,000 on condition that I repay $10

at the end of every month for 10 years. Find an equa-

tion which will determine the. rate of interest I pay.

7. Prove that a number will be divisible by 11 if the

sum of the digits in the even places differs from that in

the odd places by a multiple of 11.

8. A grocer wishes to mix together teas at 50, 70,

And 90c. per lb., with 40 lbs. at 55c., 60 lbs. at 60o.,

80 lbs. at 65c., and 100 lbs. at 90o., that he may have

1280 lbs. Y>']nc]i lie can sell at $1.00^^^ pcv lb., wmwt: n
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'.mvx n

IS oz. woi^'lit foi" a 1)01111(1, giving a credit of 4 montlin

whoii moMoy in worth 12 /« por iinniim, making a pre-

sent gain of 20 %, allowing 10 % forbad dcbtn, and add-

ing .^10.00 to tlio cost price of the tua to cover inciden-

taln. How many pounds at each of the given prices

may ho take ?

9. A certain piece of goods is marked with two

prices, one for ready money, the other credit. If the

credit price bo $2.00, and the cash price 90 % of it

;

and if the credit price is 80 % above cost ; how much is

*;he cash price above cost ?

10. Four places, A, B, C, D, are so situated Miat the

distance AD is 60 miles, and from D to the middle of

AO is equal to the half of AC. The angles BAD, BDC.
are equal, and BDC is double of BDA. Find the dis-

tances AB, BO, CD and BD.

XX.

Jambb Bbuoe, Esq.—Watbrdown High School.

1. The simple interest on a sum of money for one

year is $45 and the compound interest on the same

sum at the same rate for the 5th year is $54'09778125.

Find the sum and the rate per cent.

2. What sum invested at 5 "/« per annum, simpje

interest, would secure an annual income of $400 for

8 years.

8. Eequired the present worth of a pension of $100

to continue 4 years, supposing money worth 4 % per

annum compound interest.

4. What must the perpendicular depth of a cisterr.

in the form of an inverted oone having the angle at tlie

apex** 60, to contain 400 gallons of water f

i<'£

il
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6. A merchant bought some goods for $620 with

8 months or ^'t, and sold them forthwith on 8 months

credit, gaining thereby 10 %. If he had sold the goods

for $10 more, giving 6 months credit, what would have

been the gain per cent, taking money worth 6 /<> per

annum ?

6. A grocer had three kinds of tea worth 60o., 70c.,

and $1 per lb. respectively. How much of the $1 tea

must he mix with 20 lbs. of t]ie 60o. and 70 lbs. of the

70o. tea, so that by selling the mixture at $1 a pound,

he may clear 10 % on the cost after allowing a discount

of 10 % to the prrrchaser ?

7. A merchant in Toronto remits to his agent in

Manchester $2000 directing him to deduct his commis-

sion at 2% on the purchase, and invest the remainder in

cotton goods at 4d. sterling per yard. The goods ar-

rive in 8 months after sending the money. When the

goods arrive he pays $180 for freight, insurance, etc.,

and an ad valorem duty of 4 %. Three months after

the goods arrived they were sold at 12 cents a yard,

giving 6 months credit. Money being worth 8 % find

the merchant's gain "/<> on investment.

8. The ratio of two sides of a triangle is 5:6, and

the segments of the base made by a perpendicular fall-

ing from the vertical angle on the base are 10 and 14.

Find the sides of the triangle.

9. The radius of the base of a cone is 4 feet and the

surface of the cone is 113| square feet, find its

altitude.

10. A fo,rm was bought for 20 years purchase foi

$800, four-fifths of the purchase money remaining on

mortgage at 4%. The purchaser had to erect somo
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fences which cost him $360. This sum he paid in three

equal annual instalments (the first instalment on taking

possession of tho farm). The other annual expenses oi

the farm were $50. Assuming money worth 8°/o per

annum, what annual percentage did he make on his in-

vestment ?

XXI.

Edgar Fbisby, M.A., Naval Obsebvatory, WAsmNaTON.

1. Two men, A and B, agree to perform equal

pieces of work. A begins one piece, and B the other,

and after working 6 days they exchange places. A
finishes his piece in 12 days from the time they exchange

places, and then returns and helps B ; and after work-

ing together 2 days they finish his piece. How long

would each alone to in finishing either piece ?

2. What will be the true interest on $1000 for 6

months, it being supposed that if this interest is invest-

ed for the next 6 months that the whole interest for the

year shall be exactly 6 per cent. ?

8. A railroad train travels for ^ of the distance at

the rate of 30 miles per hour, the next ^ of the

iistance at the rate of 35 miles per hour, and the

remaining distance at the rate of 40 miles per hour.

What is the average rate in miles per hour ?

4. A person has a note for $100, payable at the end

of two years, and another of $50, payable at the end of

three years ; he is willing to take $135 for them ; when

should this money ^}e paid so as to allow 6 per cent,

oompound interest for the money, and what is the pre-

sent value of the notes ?
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5. Wli&t is the least number of weights, and what

are they that will weigh any number of lbs. from 1 up

to 9841 ; and how can 7961 lbs. be weighed with these

weigl*8 ?

6. What is a $1000 6 per cent, bond worth, havinj

20 years to run, that pays interest 3 per cent, semi-

annually, allowing the compound interest on all these

semi-annual payments to accumulate until maturity, so

that I may realize 5 per cent, per annum on my in-

vestment, interest being compounded annually,

7. I buy goods at 25 per cent, below their regular

retail selling price ; I calculate all the expenses of the

estabUshment, including freight, help, rent, and all in-

cidental exppnses, to amount to 25 per cent, on my out-

lay, and still sell 6 per cent, below the regular retail

price, and gain $100 clear profit. How much did ]

pay for the goodj, and how much per cent, did I cleai

on the whole expenditure ?

8. A sold goods which cost $4000 to B at a certain

loss per cent., and B sold them to G at the same gain-

ing rate per cent, which was $25 less than A paid.

How much did A lose and B gain per cent. ?

9. Gold in New York is quoted at 105. How mnob
shall I pay in Toronto for $100 United States Govern-

ment bond which is quoted in New York at 116, allow-

^ per cent, brokerage ?

10. I bought goods at 25 per cent, below their real

value, which becoming damaged, I sold at 20 per cent,

less than they cost mC; which was $80 below their real

value. What did the goods cost me ?

11. How long must I borrow $120, at 8J per cent,

simple interest, so that if I pay it back in instalments
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of $2, monthly, I can pay it off, including interest,

these payments a'jo being calculated at 8^ per cent,

simple interest, and the first payment made half a

month after I borrowed the money ?

xxn.

James Brown, M. A.—U. C. College.

1. Show tiuit the duodenary scale H= '783; and

find the corresponding vulgar and decimal fractions.

What terminating decimals will terminate when ex-

pressed in the duodenary scale.?

2. Express 629| in the duodenary scale ; and em-

ploy that scale to find what length of squared timber,

whose cross section is 4 fto 7 in. by 3 ft. 8 in., will con-

tain 629f cubic feet.

8. What price per lb. avoird., in English money, ia

equivalent to 6.43 francs per kilogramme, if 1 franc=

d^d., and 1 gramme=l5.432 grains ?

4. The pendulums of two clocks beat quarter sec-

onds and are in unison every 5 minutes by the faster

one, which gains 6 minutes a week ? What is the rate

of the other ?

6. If a cubic foot of water weighs 1000 oz. avoird.,

and the imperial gallon contains 277*274 cubic inches,

how much will 1 lb. of water measure in pints ?

6. Taking the weight of the sovereign to be 123

grains, and its value to be $4 86f , U. S. gold, and

neglecting the value of the alloy, which in English coin

is ^ of the weight, and in U. S. coin y*^, find the

weight of the half eagle. ,
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i!i

7. A dealer, who cheats m weight to the extent of

one ounce in the pound, gains 12% by selling an article

at a certain price, how much would he gain if he gave

fair weight ?

8. The gross annual rental of a property is $1800 :

at what price should it be bought, so that, allowing

$225 per annum for repairs and an insurance on f of

its cost @ 1J%, the purchaser may receive interest @
10% per annum on his investment ?

9. If a dozen oranges be worth 20 pears a;id weigh

as much as 16, and a bushel of oranges weigh as much

as 7 gallons of pears, compare the values " equal

measures of the two fruits.

10. A and £, starting from opposite ends, walk over

a course a mile long and return without stopping. They

L.reet at 820 yards from B's end and, on their return,

at 160 yards from A's starting point. If B started 1]

minutes after A, how much later will he get home ?

«i

XXTTT.

A. SiNOLAnt» M. A.—^WiNDSoB High Sohooi.

1. Define Discount, Present Worth, Interest, and

prove that at Simple Interest the Discount is equal to

the present worth of the Interest.

2, The interest on a sum of money foi* a 'y,hen ii^tc

and time is equal to ^ of the sum, nhew tliJ4.i fcba dis-

count on the same sum for the given rate and iS:air. ia

•^ of the sum.

8. Simple interest at 6 % being allowed ; the discount

on A's money for 4 years is equal to four times the

interest on B's money for 1 yeai*, and the discount fuf
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4 years on A'tt money and B's money is $220. Find

A's money and B's money.

4. A man by walking 10 hours a day walks from M
to N in two days. In coming back he decreases his usual

rate by ^ of itself for the first ten miles of his journey,

and for the last ten miles he increases his usual rate of

walking by % of itself, and arrives at M half an hour

sooner than he would have done had he travelled at bis

isual rate. Find the distance between M and N.

6. A cask is partly filled with a mixtui-e of wine and

water, the water being 14f % of the mixture, and the

wine is 75 % of the number of gallons which the cask

holds. Ten gallons of water are added to the mixture

and it is foimd that the cask is |f full. Find the num-

ber of gallons of wine and of water and the number of

gallons which tlie cask holds,

6. A wholesale merchant buys cloth, paymg 10 %
duty, and sells it to a retail merchant, gaining 10 % on

his money, and the retail merchant sells it gaining

10-nri % °^ ^^^ money. But the duty on cloth being

abolished and the original price falling 10 %, how should

the retail merchant sell cloth which he formerly sold at

$1*34, both merchants making their usual profits.

7. A man has a certain sum of money. He spends

$1000 and then gains $400, afterwards he spends A of

what he has and then gains $80^: «uid after spending

Y*3y
of the money then on hand he has $700 remaining.

What had he at first.

8. A maD has 400 shares in the Union Trust Com-
pany and 800 in the Union Saving Company paying

yeaiiy dividendd of 4 % and 8 % respectively. Wishing
to inoreasu his income he sells out 200 shares in the

Hoion Truat Company and 100 shares in the Union

vJ
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I

i

Saving Ooinpany at 60 nml 110 roapuotivoly, nnd In-

vostH I of tho mouoy roalizod iu Hiook, of wliioli iliu

$00 sharo payinjjf a yoarl.y dividtMid iil, tlui raio of 10 •/.

wm at a premium of $15 and ilu) rosi in i.lio Mi^rohaniH

Bank at 90; what Hhould bo tlui luilf-yiMuly dividt'nd

from tho Bank Stock iu oril w that i»u may inouMVHo

his income $100.

1). A man rccoivos a certain smn of mom^y of which

he spends $5 a day. Ten (h»vs jiltei* nuuuving tho

money ho made a bet of |\^ of his iuoiu\y and h)Ht,

after wliich lie spent $1 a day. Ten ihiys after nuilxinf?

his first bet he made a bet of J of the nhint\y on hand

and gained, and after tJiis Kpendjviijf $5 aihiy, luHnumey

lasted him 44 days ; what sum had iie ni, first ?

10. A man buys three caslcs of wine A, B, 0, each

containing 01 gaUons. His seding price of the wine ill

A is 10 % above cost, of that in B 20 % above cost, and

of that in C 10 % below cost, l^rom each cask 82 gnl-

Ions are taken out ; that fiom A is poured half into

Band half into C ; that from B is pound luilf into

•and half into A, and that from is poured half into A
and half in B. From the mixtures in tho casks 24

gallons are taken out and the operation rtM ated. Ho
sells tho mixture in each cask and receives for that

in A $182-(>0, for that in B $lbb-20 and for that in

C $192'40. Find, tho cost price per gallon of tho differ-

ent kinds of wine.

XXIV.

Wm. O'Connob, M. a.—London High School.

1. Prove the rule for reducing a ciiculatiug decimal

to an eauivalent vulgar fi action.



fmST-C1l.AS8 ANr> UNIVRUS1TY nONORfl. 2G0

Inui the yiiixw of
. . . . . .

7.H024 l.l-fti.fJAO

2. Ai^ A, can nn\ 11 yards whilo B niiia 10, ilu^

f*>nntM* j»ivos l\\o lattor n lair stait. in a coiirso of oiio

milo. AftiM* nuiniii'T at ihoxv usual ratos for 2 minntoH,

IJ falls. A boing 18i) ft^ot bohiiul. llow nuuiy yoi'ds

per nnuuto can oach nin?

8. riio coinpomid iiitoroat on 53^507 for two years ia

$110.07. Fiud iho rato per cont. per annum.

4. A niiM'chant haviui:; boui^lii jj^rain at tlio rato of 5

bnsliols for $7, losos ITjo bushels, and sells the remain-

der at the rate of 8 bushels for ^6. The expenses be-

ing $817. and the merchant's not loss $122, lind tlie

number of bushels purchased.

6. A bookseller bought a uumbei' of books for $180.

If he had bought J less for tlie same money, each book

would have cost 60 cents more. He marks them at an

Otlvance on cost, but he sells them at 22| cents less for

eacli book, losing 6 per cent, on cost. ITind the num-

ber of books and the marked price.

6. A di-aper bought 240 yards of doth, five-eighths

of whicli be sold at $25 below, and the remainder at 25

per oant. aktve cv>st, gaining $9.25 less than 5 per

oeut (HI the whole transaction. Find the cost per

yard. .

7. I make 20 per cent by selling 8 parts of gi*een

tea with 2 of black, the cost of 6 lbs. of the former be-

ing equal to that of 7 lbs. of the lattei-. In what ratio

must I mix them in order that I may gain 30 per cent.

without raising the selhug price ?

8. I invested my capital in mining company stock

at 150, and afterwards exchanged one-half the stock at
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4

par for rMilwny Miorlc, iiayiiiii: fl jum* ovuL niuiinil dlvl

iI<>ii(1h. 'V\\v niiiiitiK ('<)iii|iMtiy Ix nnnr luiiihi iipi, ntid I

ioiinil ihni u\y iiMMtnu^ wmm 1(10 Nmim IIium if I Imd in*

\'ohUh\ my (>i-ifj;itiiil on.|iiinl nl. I) \m\' v,vnt. I'ind iJio

lUMouiid of iity rnpiinJ.

0. I \v\\i n. Hiitii of »noiu\v iif 4 \)i\r oriif., and an-

oilior Hiiin ai 5 )»(»!' nMd... Mu« lolnl iid,(M<«Hi Itciiiff $(IH. If

I lia<l l(<ni \\h\ lii'Ml. fiiitii ai tt p(>i'(M>id>., and ili(>M<MMiiid ni

i ]H)\' (u«ni., Mm idliil iniiToHl, woidd lui.vo lu'cin |(I7.

]<'iiid Uhi MUin toiii ai vi\v\\ raio.

10. Onn Hi'do of ij irciaiifjfidar \u\U\ jh Iialf an loiifr

a^aiii aH ilir oiluM', and iln ami. Im (>(|iiiil io iJini <d' n

circles ilu' (linMnnforcuiw of vvl)i(di in 120 \'(I(J).I 1 Ml)

yardn. l*'ii)U tlio coHt of i'cnuing ilio i'lold a(< 20 conl/H

por fiHjfc.

XXV.

W. J. lloMKUTHON, M. A. Rt. rATIIAUINlOB Cor.f.liKUA'l

JnHTI'I'UTJ?.

1. A trainfl KavoR Toronto for Hniuiliori, at tlio raio

of HO \\\\\vH an iiour. Dnrinjj; tlic
\ pari of ilio jonrncy

till) Hpood coniintioH undiniiniMlKMi, aficr \v1ii(di it Hio]>s

for ir> ininni(>H, and tlicn coniiniioH at if of iiM forrnor

HfH^rd. It in found thai it takoH 2 Iioim'h to ac^c.onipliH')

tlio jt>nriio^, J''iiul tlio diHiancc bciwccii Toronto and

llinuilion.

2. A and 1^ onfjfaf?o in htiHinoHM. 11 inaiiagoB tlio

insnosB mid riMMMVt'H 10% of tlu^ profitH for ho doinp^.

I", on intorinp ]MitH in r>07 inoro than A ; but months

nftrr taltiHH out f of wliat Im piitH in. At tlio <uid of tlio

yoar A finds tliat IiIh hIhuo of tlio profit amountfl to

ll(HH)
;
p:ivinK tlio total rato of profit to hv UO / (»f the
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11 10

iin«.

itlm

t,ho

fl to

the

.^mn liivcMicHl. FifMl B'h fllmm of tlio profit, and tlia

Hiim iiiv(u4i()(l hy rtioii.

n. A itini'clMiJit (lointnoncoM biiMinofUt with a mrtairi

oapiial. I Mm niin of prolit im 20%; ImiI. Iiiu lioindliold

oxp«Mif4(u( an\ r»% of ilm hiiiii (Mi/rinally iiivoMtix!. At tlu!

011(1 of M yt'iU'M lin I'lndH liiniMoU' wotili S|I5,()()<). iiow

linioli did lio iiivctnt ?

4. A VJ'HMdl Ih inHiii'«<d at
J|

ol" itn valiio, afid itHoar^o

at itn full MiliKs Tlui niiu of iriHiirati(U) lor tlio vuhhoI

in H'/,, niid for i,\u\ (uugo '1'/. Tlio valiio oC tlio vM'mt in

C()% tliiil of ilio v(^MM(d. Ail(M' paying oiio pinniitim tliu

voMMoi iM lunt, and tiin iiiHurancd company Ioh,>h I{{>10()(H).

How much waH thu vcbhoI and cargo, ruH|)0(;iivuly,

worth V

r>. A hnyw (lorn' io the amount of 500 boln. Ilo hoUh

I \{i 20", advance on coMt for caMli, and the ntniaindor

at 10% advance, giving a credit (d' (I nionthii. (liven

iuoney to be w<»rth 10%, and hin <iaHh gain to |io Sjjl2nO;

ihul the price of Hour per harrcl.

0. A banker dincoindH a note duo monthH lionoo,

charging 8% for acconnno(bition, and findH that at tho

ond of tlic monthH, he ha.H iniide a clear profit of $C().

Neglooting days of grai^e, 11 nd tho amount on tlio faco

of the iioto.

7. A Jian Htorlc in tho Mctrchant'n JJank to tho

amount of $200. Ho lindH that aftisr recciiving 8 ycsarH'

dividondH at tho rato of 8% (pnyahie hnifyearly), and

BclUng out at 90, that lio lian Iohh money hy $5 than

what ho invofltod. Money being wortli 8%, Tind tlic

price ho paid for his stock.

8. An English capitaliHt sellfl out of tho 8% at 90,

and invests the procoods in Canadian socuritios at 26%
premium, giving a dividend of 8%. He finds that he
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has increasod his annual income by $10,000. Supi)osing

brokerage to be ^% on each transaction, find in JB's

sterling the amount of stock he held in the 8%

—

exchange on London being at a premium of 9f%.

9. A mortgage of $1000 bearing 6% interest is sold

out after one payment of $200 has been made, and after

one year's interest is due. The buyer wishes to secure

8% for his money, find how much he must give for the

mortgage, the debt still due to be paid off in 4 equal

annual instalments.

10. A farmer borrows $5000 from a Loan Company

at the nominal rate of 8%. He repays the sinn in 6

equal annual instalments of $1400 each. Given money

to be worth 10%, find the actual rate the company

charges.

XXVI.

Alexandeb Mubbat, MjL.—Galt Coll. Inst.

1. The L. C. M. of two numbers is 100798 ; the O.

C. M. is 17 ; the difference of the numbers is 1224

;

find the numbers.

2. A man has $6000 stock in the 4 per cents, which

he sells, and invests the proceeds in the 4^ per cents at

88. If the increase in his income be $48, what is the

price of the 4 per cents, allowing brokerage in each

transaction at ^% ?

8. An article is sold at a loss of as much per cent.

as it is worth in ponnds ; shew that it cannot be sold for

more than £25.

4. A and B engage to do each half of a certain work.

A began in the morning half an hour befor'- B. They

rested an hour at noon, when half the whc.d work wis
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done. B finished his work at 7 p.m., and A Ins at a

quarter to 10 p.m. At what time did A begin ?

5. The present income of a railway company would

justify a dividend of Qf if there were no pr ference

shares ; hut as £400,000 of the stock consists of such

shares which are guaranteed 7J% per annum, the ordi-

nary shareholvlers receive only 6%. Find the amount

of the ordinary stock,

6. A cistern is kept constantly supplied with water.

Supposing that it is full at first, it is found that 28

equal taps opened together will empty it in 4^ minutes,

and that 21 of the same tiq will empty it in 12 minutes

;

how many taps will be required to empty it in 25j!g

minutes ?

7. Two articles, of which the united cost is $90, are

sold each at a gain of as much per cent, as it is woi*th

in $ ; shew that the sum of the seUing prices cannot be

less than $180.50.

8. Two clocks strike the hour, and are heard to

strike nineteen times ; they differ two seconds in time,

and the one strikes every 8 seconds, and the other

every 4 seconds. When they strike together it cannot

be distinguished whether one or both are striking ; and

this is the case with the last stroke of the faster. What
hour do they strike ?

9. The population of a county increases in 4 years

from 10,000 to 14,641. What is the rate of increase ?

10. A field of the form of an equilateral triangle

contains just half an acre. What must be the length

of a tether fixed at one of its angles, and the other end

to the nose of a horse, so as to allow him to graze e%*

actly one-half of it ?

^5(1

•'
^

nil
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11. A note for $860 is payable on 1st November j

$200 are paid on 1st September ; wbat additional pay-

ment ought to be made on 1st October, so as to extend

the time for payment of the balance till 1st January ?

12. One side of a rectangular figure is 60 feet

longer than the other, and its area is equal to that of a

square of which the side is 40 ft.; find sides of rectangle.

xxvn.

John Oambbon, B. A.—Winnipeg P. Schools.

1. A capitalist holding 6°/o bonds in a Transporta-

tion Co. exchanged them at 64^% for capital stock in

the same Co., bearing 7%, at 86%, the int. on bonds

and stock having just been paid; his cash gain was

$258.33J. What amount of bonds did he originally

hold, money being worth 6% to him ?

2. Suppose that from the time of its capture the

rate of increase in value of the marten skins has been

uniform find the original cost of 12 bales of these furs,

for which at the end of 8 months after being first taken

$120 was paid^t being known that the value of 4

bales at the end of six months will support a lodge oi

12 In'liaus for 9 weeks, and the proceeds of 5 bales at

the end ox 2 months will support a lodge of 85 Indians

for 3 weeks.

8. A Hudson Bay trader purchases on commission

furs for the storage of which he pays $250 ; he charges

commission at the rate of 2% on 5% advance on total

cost of furs, storage, duty, and commission ; and duty

is paid at f% on the total cost of furs, storage, and

oomxnission. His commission was $84 ; find the orig*

inal cost of the furs.
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4. A father leaves his 3 sons, aged respectively 18,

15, and 17 years, $16,000, to be so ('ivided that the

shares of the eldest and the youngest placed at com-

pound int. at 6°/> per annum, will amount to equal sums

when they come of age, and be together equal to the

share of the other son similarly invested. What rate

% is realized by a person who pays $28,661 for the

eldest son's share ?

5. A Hamilton merchant receives May 21st an ac.

Bales (due July 6/8) from Winnipeg. He instructs his

agent to get the debt cashed at one of the banks and

invest the proceeds in a 9-day bill on Toronto. This

bill the agent buys on the 27th May at 1^% discoimt

and remits it to Hamilton. It is received there June

2nd and is sold June 8th at ^% premium; he finds

that by rbing this he has made $65.23 more than if he

had dra^m June 8tli a draft on Winnipeg, payable July

5th, and sold it at |°/o premium. Suppose'ng the bank

disconni to be 7%, what was the net proce-dE of tha ac.

sales ?

6. A Montana whiskey trader is caught by the

Mounted PoHce, and $2400 worth of furs in his posses-

sion, which he had received from the Indians in ex-

change for " fire water," is confiscated ; he is also fined

$400, which, however, is just the amount out of which

he had cheated the Indians by using a can in the form

of a frustum of a cone, one foot in depth, and contain-

ing, as he said, 14 imperial gallons, one of the end

diameters of the qpm being f of the other. Find the

diameters.

7. In the Winnipeg Public Schools every time a

pupil passes the head of his class he is credited with a

**xoimd." Three new pupils A, B, and 0, eq^ual in
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ability and superior to the rest of the class, take theii

positions at the foot of the class ; A had been at three

recitations before B entered the class, and when

entered A was 4 times as far as B from the foot towards

the head ; and when A completed his first " round" he

had " got above" as many pupils as the other two, and

C had passed one pupil less than foar-fifths as many as

B. How many pupils were there in the class during

this time who did not get a round ?

8. Investigate the formula for compound interest,

and interpret when n is negative.

What is the present worth of an annuity of $1200 in

reversion 7 years, and continuing 13 years, at 6% ?

9. A farmer wishes to build a rectangular sheep-

fold which will contain a quarter of an acre, and which

will have an old wall for one side. Find the length and

breadth so that it may be built with the smallest

possible number of boards.

xxvm.

E. TiLLEY, B.A.—^BOWMANVILLE HlOH ScHOOL.

1. Discuss the correctness of the following state-

ment: In order that the denominator ot a fraction

may be indicated it is necessary and sufficient that the

denominator be one of the powers of ten or the differ-

ence between twopowers of ten.

^^i*® AWoo ^^^^ *^® denominator indicated.

2. A was indebted to B. A failed, and B agreed to

take a certain fraction of the debt. The fraction was

written as a mixed decimal of two figures, the right

hand figure being the larger. The accountant, in

making out the bill, by an oversight treated the fraction



flBST-OLASS AND UMIVEBSITY HONORS. .277

as a finite decimal, and hence made an error in the hill

of 4». Id. Had the fraction been treated as a pure repe-

tend the error would have been but 28. 6d. Find the

decimal and the sum B agreed to take from A. »

8. A person invested $5746 in bank stock, and

shortly after sold it out for $5984. Had he bought

and sold through an agent at ^ % on each transaction,

he would have received but $5915 on the same outlay.

Find the price of the stock, and tlie quantity bought

and sold.

4. The price of pure gold is $4.29^ per oz., the

price of a mixture of gold and silver weighing 24 lbs.

is $849.75. If the weight of gold and silver in the mix-

ture be interchanged, the value will be $444. Find the

weight and value of silver in the mixture.

6. Find the present value of a mortgage for $7200,

to be paid in nine equal annual instalments, that the

purchaser may reaUze 8 % per annum on his invest-

ment ; assuming that the first payment is made at the

end of the first year, and that the mortgage bears inter-

est at the rate of 6 '/> per annum.

6, Two trains started at the same time, one from

Toronto and the other from Bowmanville. They met

at 9 o'clock a.m. One train reached Bowmanville at

87i min. after nine, and the other arrived in Toronto

at half-past eleven a.m. Supposing the rate of each

train to be uniform, and that the distance from Toronto

to Bowmanville is 42 miles, find the time of starting

fmd the distance travelled by each train before they

met

7. January 4th, 1876, B had his note for $600 at 8

moB. cashed by a broker at a discount of li % per mo.

I :il

i
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April 4tli the note was renewed for a further term of 3

mos. upon the maker paying sundry charges, which

amounted to $2.00, and interest at the rate of 2 % per

mo. July 4th, B borrowed $600 at 10 % per annum,

and redeemed the note. January 4th, 1877, B settled

with A in full. Find the rate per cent, per annum that

B paid for the use of the money.

8. A sold 1264 yCa. of cloth on a note at 9 mos., and

immediately discounted the note at the bank at 8 % per

annum, and found that the proceeds gave him a net

gain of 26 % on his outlay. The banker's gain, not

counting days of grace, was $28.44. Find th'^ cost per

yard of the cloth.

9. B paid $1,000 to A for some mdse., A realizing

a certain rate of gain on the transaction. B sold to 0,

his rate of gain being twice as great as A's. sold to

D for $1207.50, at a rate of gain three times as large

as B's. Find A's and O's buying prices, and the rate

per cent, of gain made by each.

10. A person having to pay $2040 two years hence,

invested a certain sum in the 7i % stocks to accumulate

interest until the debt be paid, and an equal sum the

next year. Supposing the investments to be made
when the stock is at 112^, and the price of the stock to

remain the same, what must be the sum invested on

each occasion, that there may be just sufficient to pay

the debt at the end of the time ?

XXIX.

J. MoBBisoN, M.B., M.A.

—

^Newmabket High Sobool«

2. The difference between the interest and the dis-
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eonnt on a certain sum for 8 months at 6 % is $0.06^.
What is the sum r

2. A person invests in the Grand Trunk Bailway

8 per cents, so as to obtain 8^ por cent, clear on his

investment when there is an income tax of 2^ cents in

the dollar, the brokerage being ^ per cent. At what

price must he buy ?

8. A person sells out $4600 stock in the 4 per cents

at 92 ; and invests in the 8^ per cents, gaining thereby

$40 per annum by the change of income. At what

price did h$k purchase the latter stock ?

4. A and B together earn as much in 80 days as A
does alone in 42 days. In what time would B alone

earn the same sum ?

5. A person invests J of his capital in the Toronto

Bank stock, f in Great Western Bailway stock, and

tne remainder in Newmarket debentures. He sells the

bank stock at a profit of 6 per cent, the Bailway stock

at a profit of 4 %, and the debentures at a loss of 2 per

cent, and realizes $5180. What was the amount of his

property originally ?

6. A person sells out $5000 stock of the 8 per cents

at 96 and invests the proceeds in bank stock at 75,

which pays an annual dividend of 2^ per cent. What

is his increase of income ?

7. The Earth, Venus, and the Sun were observed

to occupy the same relative positions after an interval

of 588*921 mean solar days. The Earth performs one

absolute revolution round the Sun in 865*256 days.

Find the periodic time of Venus.

8. The Moon's mean sidorial period is 27 days 7

i
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honra 48 minutes 11 seconds. JB^md her mean synodi*

cal period, or the mean duration of the interval from

new mocn to new moon.

9. A solar spot was observed to pass from the east-

em to the western limb of the 8un in 18| days. De-

termine the time of the Sun's rotation on his axis,

supposing, of course, that the spot has noproper motion

of its own, and that the Earth performs one revolution

round him in the same direction in 866*256 days.

10. The intensity of graT?ity varies directly as the

mass or quantity of matter and inversely as the square

of the distance from the centre of attraction. The
Sun's mass Is 814760, the Earth's being 1 ; and his

diameter 862584 miles, that of the Earth being 7920

miles. Find what a pound of terrestrial matter would

weight at the Sun's surface.

XXX.

0. A. Babnes, Esq., Stbathbot, P. 8»

1. A farm is rated at 60 cents per acre, and the

tenant on receiving back 10% of his rent found the sum
returned amounted i;o $24 more than the whole rate.

The next year the rate was doubled, and he received

back 15% of his rent, but found that the sum returned

only just paid for the whole rate. Required the rent,

rate and number of acres.

2. A and B with despatches between two towns start

at the same time, and meet when A has travelled 80

miles more than B, and they afterwards reach their
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destination in 4 and 9 hours respectively. What was

their rate of travelling and distance betweon the

towns?

8. Two clocks are striking the hour together, and

they are heard to strike 19 times. There is a differ-

ence of 2 seconds in their time, and the faster strikes

every three, and the other every four seconds. What
is the hour they strike, it being observed that when the

clocks strike in the same second the sounds cannot be

distinguished so as to determine whether one or both

strike in that second, and that is the case with the last

stroke of the faster clock ?

4. An agent in Ouba wishes to remit $4,000 to his

employer in France. Which will be more advantageous,

after deducting the expenses of exchange, to remit

indirectly through New York or directly by a bill on

Paris, provided one dollar Cuba currency be equal to 5

francs, and the exchange of Cuba on Paris be X% pre-

mium, of Ouba on New York 4% premium, and of New
York on Paris 6^ francs per dollar. The agents in

Cuba and New York each receive }% commission for

doing the business.

6. A, B and enter partnership ; A contributes

$12,000 for 6 months, B a certain sum for 9 months,

and $9000 for a certain time. The gain is $5,400, of

which A takes -fg and B 1500 more than 80°/c of a sum

which is greater than A's and C's by $50, and C the re-

mainder. Find B's stock and C's time.

6. Find what A, B, C, D are worth, by knowing

—

1st. That A's money, together with ^ of B, 0, D, is

equal to $187. 2nd. That B's money, together with ^

of A, C, D is equal to $137. 8rd. That C's money, to-

-her with ^ of A, B, D is equal to $137. 4th. That

ll^M

\

:" I
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D's money, together with ^ of A, B, 0, is equal to

$187.

7. Supposing the elastic power of a ball which falls

from a height of 100 feet to he such as to cause

it to rise 60 feet, or one-half the height from which it

fell, and to continue in this way diminishing the height

to which it will rise in geometrical progression till it

como to a state of rest, how far will it have moved and

in what time from starting ?

8. If several partners advance respectively capitals

0,, Ca, C3, C4, &c., dm-ing the time t^, tg, tg, t^, &c.,

respectively, show that their gain or loss are propor-

tional to the products C, t^, 0^ tg, C3 tg, C4 t^, &c.

9. A man owes a sum of money, which it is agreed

he shall pay in 6 instalments equal in their time and

amount ; and with each instalment he is also to pay in-

terest at 6 per cent, on the amount then owing. The

last payment at the expiration of 12 months being

(with interest) $28, it is requhed to knuw the original

amount of debt, and the time and amount of each pay-

ment.

10. Three circles whose radii are as the numbers 6,

7, 8, are inscribed in a circle whose diameter is 886

feet. Requu'ed the radii of the inscribed circle.

XXXI.

a

I. J. BiRCHARD, Esq., Toronto, P. S.

i. In reducing to a decimal the proper fraction

, b being prime to ten, shew that when the remain-

der b—a occurs half the circulating period has been ob-

tained, and how the remaining figures may be found.

Shew also that the period itself ia divisible by 9.
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2. What is moant by "Scales of Notation" ? When
a fraction is reduced to a decimal in any particular

scale, how can you i)reviou8ly determine the nature oi

the resulting decimal ?

In a certain scale, radix less than ten, the fractions

^^ and Jjf give respectively two and three finite places

of decimals ; in the same scale would Jy give any finite

places ?

1

Shew that the fraction
m'

cannot give more than

places which repeat.
(m-l)2

8. Shew that the difference between the amount oi

the present worth of a note discounted by the Bank

and the face of the note is proportional to the square

of the product of the time and rate.

The difference between the true

and the bank discount of a note for ^315, payable in

one year, is 75 cents. Find the rate.

4. The number of teache]-s and pupils in the

Toronto Public Schools in 1877 were respectively

83^% and 10% more than in 1876, and the number of

teachers and pupils together 10-^^^°/^ more than in

1876. Had 10 fewer teachers been engaged, there

would have been 9 less pupils per teacher than in 1876.

How many new teachers were engaged ?

6. A grocer uses to his advantage a false balance in

both buying and selling, and gains altogether 46yViT%'

Had he used the scales to his disadvantage in both buy-

ing and selling he would have neither gained nor lost.

How many oz. did he give for a pound, and what was

his gain per cent. ?

6. A young man enters upon a situation at a salary

of $100 per quarter, which is increased $10 every pay-
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ment. His expenses are $76 for the first quarter, ana

increase 6% each succeeding quarter. After each pay-

ment he deposits his spare money in the bank, for

which he receives 6% per annum interest ; what will he

be worth in 10 years ? Give the result in surd form

and approximate its value, taking {\,05)*^=:'r-^^,

(1.06)» = 1.79085, (1.06)*=1.014674. At the above

rate would his expenses ever equal his sttlary ? "Why ?

7. A merchant invests $12,000, which yields 25%
annually. At the end cf the first year he withdraws

$1000 for expenses, and each succeeding year 88^%
more than the preceding year. When will he be

ruined ? When had he better close his business ?

What will he then be worth ? Log. 2=.8010800. Log.

8=*4771218.

8. A boatman can begin to row at the rate of 5

miles per hour in still water, but his speed uniformly

diminishes one-half mile per hour ; he can row down

stream to a certain point in an hour, and K^turn in two

hours ; find the rate of the stream. .

9. A B is a semicircle. G a point on the circum-

ference, such that A C is 8 feet and B 4 feet. On

A C and B C semicircles are described so as to fall with-

out A B ; find precisely the sum of the areas of the

two lunes thus formed. Could you thus find th» exact

area of a circle?

10. Squares are described on the sides of a triangle

so as to fall without it, and the exterior angles of the

squares are joined so as to form a polygon without any

re-entrant angles ; shew that the sum of the squaioe

on these three lines is equal to three times the sum oi

the squares on the sides of the triangle. Show also
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thai the sum of the three triangles formed by joinin^^

the exterior angles of the squares is equal to three

times the original triangle.

XXXII.

«Miss Corner, Toronto.

1. A and C can do a piece of work in 8 days, which

B and can do in 6, and A and B in 4 days. They

work 2|| days. Had B working alone been able to fin-

ish it I of a day sooner, he would have received $2
more than he did. Find the sum of money required to

pay A, B and C their wages.

2. I remit my agent in New York $64960, with in-

structions to deduct his commission at 1^ %, and invest

balance in sugar. In addition, I have to pay freight

$1740, insurance $900, and an ad. valorem of 2^ % on

the invoice price of the sugar. He sells the sugar at a

profit of 1-|^J i" on the whole outlay, but instead of re-

ceiving cash he receives a note @ 70 days, which on

being discounted at the bank at 5 % exactly settles the

claim. Bequired face of note and amount invested in

sugar.

8. A started in business. 16 mos. after he com-

menced, B entered as a partner with a capital equal to

•i42857 of A's. 2 mos. later C entered, and his capital

was to B's as B's time was to A's time. At the end of

four years from time of starting they agreed to wind up

affairs ; D assumed charge, and settled the claims of the

partners by making over to them a mortgage for 10

years on the full value of an estate worth annually

$9700. What is the P. W. of B's claim, supposing

compound interest be allowed at 6 %; the partners

sharing according to their stocks and time in trade ?
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4. Interest and disooiint may both bo oonsidoxccl an

interest on a certain sum. Explain.

A merchant being asked his original capital, replied

that three years after starting he had been worth

$4374*016, and that he had added annually to his busi-

ness a sum equal to his original capit^-l, increased by

compound interest at the same rate that he had had a

note of $1,120 for 2 years discounted at, receiving $120

as discount. "What was the merchant's original cap-

ital?

6. A bought 100 lbs. of each of two kinds of tea,

the price of the dearer being to the price of the cheaper

as 11 : 9. He mixed 16 lbs. of the dearer with a cer-

tain amount of the cheaper, and sold it without loss at

95c. per lb. The remainder of the dearer tea he marked

at $1.54 per lb., thereby clearing ^ of the cost price,

but sold it 2o per lb. dearer. Kequired gain % in the

latter case, and the number of lbs. of the cheaper that

he mixed with the 15 lbs. of the dearer,

6. A man in England owns £400 in Bank of Eng-

land 4 % selling at 104^. He sells through a broker,

nrho charges ^ % commission for each transaction, when
exchange is at 110 and invests, in Dom. 6 %. How
much can he afford to pay for latter, in order that his

income may neither be increased nor diminished ?

7. A man finds by his watch that he can row a cer-

tain distance down a stream, running ordinarily at the

rate 4- of a mile an hour, in 56', and up in 1 hour. He
discovers, Jiowever, that his watch gains 2' daily. Find

the difference between the real distance that he rowed,

and the distance ascertained from his watch time, snp«

posing the watoh to show correct time at stariiijg.

I
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8. Deduce a method for finding the time wTien prin-

cipal, amount, and rate % are given compound interest.

A farm annually increases in value 20 %, in what
time will it bo worth 3 times its original value ? Log.
2--801080. Log. 3=-477121.

9. A merchant buys 100 yds. of cotton at 10c per

yd., and 80 yds. at 7^c per yd., on 6 mos. credit, choos-

ing to purchase in that way rather than to receive a

certain discount for cash. He sold the former at a profit

of 12 % on the cas?i buying price, and the latter at a

profit of 20 % ; had he reversed the proceeding he would

have gained 30c more than he did. Required the rate

% of discount which the merchant might have received

by purchasing for cash.

10. A field in the form of a parallelogram has a

tree planted in the centre. Adjacent sides 14 and 9 per.

respectively. Shortest distance from corner to corner

across field 8 per. Required distance from tiee to fiar-

ihest corner of field.

xxxm.

I

0. Moses, Esq., P. S. I., Haldbiand*

1. Two lbs. of tea and 6 lbs. of sugar cost $2.40, but

if sugar were to rise 60% and tea 10% they would cost

$2.80 ; find the price per lb. of tea and sugar.

2. My agent in Montreal sold a consignment of flour

on a commission of 3%, and invested the proceeds in

U. S. 6's 5-20 at 95 on a commission of 2°/o on the

amount invested, his whole commission is $580 ; what

is my income on said investment ?

8. A goldsmith has two defaced ornaments, the first

ooniaining If ozs. of gold and } of an oz. of alloy, tbo
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second containing f of an oz cf gold and 1\ ozs. alloy;

how much must lie take from each to form a new orna-

ment weigliing 2 ozs., containing equal parts of gold and

alloy?

4. A mortgage of $1000, repayable in 5 years at

$200 a year with interest at 6°/o on the unpaid principal,

is sold ; what is its value allowing tlie purchaser 8% for

his money.

6. A dishonest broker, having a certain number of

old sovereigns, reduced each by ^^ of its value and

passed i of them thus gaining £1 28. dd. In attempt-

ing to pass the remainder, he was arrested and the

sovereigns taken from him with the exception of one

which he managed to conceal. How many sovereigns

were there and what was tlie value of each, it being

known that the man gained 4«. lO^d. on the whole

transaction ?

6. A owes B $1200 due in 4 months which £ offers

to discount at 1^% p^r annum. Now A finds that for

2% he can get the use of D's name with which he can

get the note discounted at the bank for 8% ; which will

bo the better way and by how much ?

7. An express train leaves Fort Erie for Caledonia

at 1 o'clock p. m., at the rate >f 80 miles per hour, and

16 minutes after is followed by a freight train at the

rate of 20 miles per hour. A mixed train leaves

Caledonia for Fort Erie at the rate of 25 miles an hour,

and after travelling 1 hour meets the express and in 20

minutes afterwards meets the freight train. At what

time did the mixed train leave Caledonia ?

8. A merchant in Montreal imported from England

a quantity of goods for which he had to pay a duty of

16%. On account of the depression in trade he is forced
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,fco soil at a loss of 6f% ; had he sold tl.cm a month
earlier he would have made $496.80 more than he
did and then would have cleared 2^% on the transaction;

what price did he pay for the goods ?

9. A statue 80 feet high stands on a pedestal 50 feet

high, and to a spectator on a horizontal plane, they

subtend equal angles; required the distance of the

observer from the base, the height of the eye being 6

feet.

10. The sides of a triangle are 8, 10 and 12 re*

spectively ; find the difference between the diameters oi

the inscribed and circumscribed cucle.

xxxw.

James Cablyle, M.D.—Normal School, Toronto.

1. The annual income from an estate is the rent and

the mcome tax which is levied on the rent after it is re-

duced 20%. If the annual income be $3175, and the

income tax 2 cents on the $, what is the taxable imcome ?

2. A broker receives instructions to purchase Mon-

treal Bank stock, that pays 7% half-yearly dividends, so

that 4% may be realized on the investment. What
may he pay for the stock if bought two months before

the dividend is payable.

8. On January 1st, 1877, B purchased a farm for

which he gave a bond securing the payment of $5000,

in 10 annual instalments of $500. B paid nothing

until January, 1879, when ht took up the bond, paying

7% interest on overdue instalments, and being allowed

7% discount for all not due. Bequired the amount B
paid.

4. A owes B $520, due in 6 mos., $648 in 12 mos.,

14704 in 18 mos., and $1200 in 2i years. If money
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bo worth 8% simple intorost, find when it would bo fan

to both parties for A to pay his whole indebtedness.

5. If 6 men, 4 boys and 8 girls, can clear a meadow
of stones in 9 days, or 8 men, 8 boys and 6 girls can do

it in 8 days, or 4 men, 10 boys and 9 girls can do it in

6 days, how long will it take 8 men, 5 boys and 4 girle

to clear it ? .

6. If the population of Canada is now 8,760,000,

and the increase from all sources annually is ^ of tlio

population at the beginning of the year, and the

decrease ^t find how long it will be before the popula-

tion is 10,000,000. Given log. 2= *801080 and log.

3= -477121.

7. A person has the offer of $1600 a year for 15

years, or by waiting 16 years, to enjoy the annuity as a

perpetuity. Determine the conditions that will rendei

one better than the other.

8. A ov/ns a mortgage securing the paymnnt of

$1200 in three annual instalments of $400, with inter-

est at 8%. He exchanges it for bank stock that pays

10% dividends, at 177J. Find the amount of stock ho

received.

9. A dealer bought wheat at $1.76, $1,80 and $2.

In what proportions may they be mixo^. so as to soil the

mixture at $2.16^ on 8 mos. credU, when money is

woi-th 10%, and make a present gain of 12% ?

10. A speculator in Toronto purclinscd $100,000

Bank stock in New Orleans at 80, and nent a drafl to

his broker in New York, with instructiouH to settle for

the stock. Exchange between Toronto and Now Yoi Ir

li% premium, between N. Y. and N. 0. ^% diHcouut.

Brokers charge i% on amount transmitted to N. 0#

Find whal) the stock cost the speculator*
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July Examinations, 1877.

Second Olann Teachen and Intermediate.

1. Provo Uio rnlo for reducing a mixed circ.nlating dcoimol ti

an eqnivulont vulgar friiction.

Find accurotrly what fraction | of (J—.512) of JJ.fl,V, ao.,

In of 2 06200*1 aoros.

2. Show how to find tho L. 0. M. of two or moro nnmheri.
Find the L. 0. M. of 483 buHhols, 472 buHhoIs 2 poclis; 258

buHhuls, n pooltB.

8. A raorohant buyn flannel at 82 contH por yard ; at what profit

per cent, mur.t ho boII it in order that tlio money ho roooiveB for

220 yardH, may bo equal to hiw gain on $480 of outlay ?

4. Throe watches hang Hide by side, and all hIiow 12 o'clock at

the time of observation ; the first is known to gain 10 minutes,
and the second to loBo 10 minntos in 12 hours, while the third
keeps aoourato time. When will all the minute hands be next at

12 together f

6. How many onnoos of coinage Rold are equal Jn value to 112
ounces of coinage silver, IBO'.J sovcnjigns weighing 40lb troy, and
66 shillings weighing lib truy 7

6. Distinguish between bank discount and true discount? If

the gimple interest on a sum of money for a given time and rate

is
1^

of the sum itself, show Miat the true discount is -^ of that

sum.

7. Beckoning oomraeroial discount at 6 per cent, a person wonld
receive $44.52 less than the nominal value of a note which has a
year to run ; what Bhonld he receive for the note if true discount

only were deducted t

6. What must a person have invested in Bank of Commerce
Stock at 120, and paying 4 i)er cent, half yearly dividends, if a
transfer of 65 per cent, of his capital to Dominion Bank Stock at

180, and paying 4^ per cent, half-yearly dividends, makes a dif.

ference of $5 in his semi-annual income ?

9. A merchant in Montreal drew on Hamburg for 6000 guilders,

at t>.416 ; how much more would he have rc^ceived if he had or-

dered remittance through London to Montreal, exchange at Ham-
burg on London, being 11^ guilders for £1, and at London on

Montreal, 9J %, brokerage being IJ % for remitting from London ?

10. The length of an iron cylindrical vessel with closed ends is

8 feet, and its outside oiroumferenco is 36 inches, the metal being

an inch in thickness. Find its weight when filled with water,

iron being 7 j times heavier than water, and water 62^ lbs. per

eubio foot.
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KXAmXATTCN- TAIIES.

JTXY EXAMIKATIOyS. 1?7T.

THlliI> c: trrir=n&.

I. If {>? G^Ttiiflr. Tbftler?, :! vrri.-r hTTS

5^. l\d, per ouncf ?

i. A, B, and C can S.-< a pie?r

riirts -jz il £rf ri'£.

:ri ± t ifcff.

is v'a:Ui

'^Uj of 15ji '' 2-.^ cf ij
OtTf ;

in whM time «tn B do it a^oue.

3. A ccfTAin kind of bras? if made "bj fe>.--.r t.:>K!Lbfir :»ii i-rMK,
refini^i oopper, axid licf, ir; tbf pr:'p:n5:r :: SS. f^i. aai 24: ^nr
xnnch of eich mxi^t be taken to pr;»da?>e 11"J I'tts^ ci brass. a£ta
•illo^ng 2 s per cent, for Trj^iT^ r

4. Mareh Sls^t, 1^77: ftcr:inr £Tciiar.£'f if c^ctoi at 5^ for

5. What viil be the oo?t of inscTir^r a -iip vrcih
S^ p« MDt.., 90 that in case of k«i5i tbf :-<rziT^ naj rf^?:T*c

Talne <rf the 6hip, and the amoTirt paoi i:sr iiirLrar>iif ?

ft. The numerator of a oertair frtmrc is l ±fii.

ts its denominator, and the suii. of xhi mimsraiar
tor is S52. Find the fraction

7. A room vhose height is 12 fer't. hZii jfnrxh 1| rrmac ra
width, t^kes 17Sl vards of papfr i ft. f ir„ -^if ^3 ecTsr i»

i^aia
.^Lina-

waiiS: rhat "srill it cost to ^CTcI iHx £:•:•: -rni a2kr:tf!i 27 71- Vi^e
and costing fl.75 a jari?

8. The L. C. M. of tiro nTi2r,t»sr5 i$ f»p4P.r.?.-i444r4- iuui ibfiir 'J.

C M. is 9157 : one of the n-nibf?-? i= fr>.''^tr :.*,-; Ir-i ih~ czhsr.

9. The diferenoe ber«ri^en ii^e iz.:.rr^^ iiz.':: if zz^i'.:'Xz.'i

•am of monej fcx 1 rear aii^a i« ir:::ih&. as ^ j»£r os:-^.. is fiL^j •

find the s:am.

10. A re«ctAr^ar field whc^ie ific^^h is tihref ti^if^ :if rrfcfcssi,

fh-fntainf 6 acres K<> yarij : £x i its kapth »zj.1 brfiagtrfa.

JXJLY EXAinyAIIO}vS, i577.

1. I>efiBe ar3 ETscnrstf =f&:vis r^ fr-Eni' S..* G. C M-.

Uie L. C iL of nro cr i: re fr^rr: : ^il --- :^r=~

Three waiehes ^.»r.f siif bj sii-; hz.1 l_ ri:T li c'abek as lac

cl oi*erra3i>n : ihr ir^i i? in ; "stz. :.: r^-n 1 ; •^^TTgw*., aa&a

V? ia*e 10 rui:::t«a-- ir li rr^r?. Tri5c ibi ikira

tmw»- La vh.ki titaf "w.!! a^ zz,i
':

hz li ±5i» be as U

i. A groe»?T b:ci:hi a i--%^~tt of taa a:: id OEEa per Ik^ «aa

a fOM CA XI, i^ gain :^J^ psr oeci , 'sn m fr ^ is-
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advflrtently xxnod a pound woi^Tit wliioh waH J nji. too HkI'I, t^in«

gniiiiiiK $!)1.2() morn tliiin lio woulil liavo guiiidd if iJiu wciKht liuil

boon truo. How inm!li did ho liuy f

8. Bhow that if tho trito diHOonnt of a kimii of inoiioy for a

givoQ timo and ruto bo ~ uf that buui, thon tho iutoroHl would bo

6-

J

(1) The(1) Tho interest on a onrtain nnm for yoarn h 1261, and tho

dincount for tho namo tinio in 91U0. l*'ind tho Hiim and tho rato

por oont.

(2) Tho intoroHt on a oortaiii Kutn iH 9180, and tho diHOOunt fur

tho Hamo timo and rato in $IM). Viud tho nnni.

4. How much U. y. ourrcnoy will Imi n>(|iiin'd to piirchafloU. B^

poroont. bondn, intoroHt ;>nyal)1o in k*>I(1, to ({ivo an inoomo of

91,11B in onrronoy, ^^,^}U^ Intin^ at 1(M>, and tho brokor'H couimiH-

Bion I por oont. on tlio par valiio of tlio hondH /

6 I bought a quantity of tea from Thwait(», Khy & Co., Toronto,
wlio allowed mo a diHconnt of 4 per cont. on tlio pii(!o cliarKod for

tho toa and ancoptnd for tho rodaood amount my noto payablo in

6 nionthH ; I Hold tho toa at onco for a noto of .1^510.51 jxiyahlo in

8 monthH, and allowing monoy to bo worth H per cont. pcraninim,
1 fonnd I had mado a profit of 18^^ por oont. l<'ind thu prioo inBi

charged for tho toa.

0. From 2 11)H. of Htandard gold are coined 80 gninoas, and
from 1 lb. Htandard mlvor GO Khillings, 8^ pnr cent, of Htandard

gold being alloy, and 7i ^)or cont. of standard Hllvor. If '24 ponnicB

,aro coined from 1 lb. avoirdupoia, calculate tho ratio of tho valuoB

of gold and ooppor.

7. Find tho compound intorost on 940(jO at 10 per cent, for 81
years (payablo yearly).

8. A man invoHted a certain Bum in Bank of Commorco Stock
at 125 and paying 4J per cont. holf-yearly dividendH ; 44 per oont.

more than that sum m Dominion Bank Btock at 13C and paying

4^ per cent, half-yearly dividends ; andJU)^ por cont. /<'«rfthan that

ffum in Oousolidatod Bank Stock at \)5, and paying ii^ por cent,

half-yearly dividends ; his half-yearly income from the second
investment was $12.76 loss than from the other two together.

Find tho amount invested in each kind of Stock.

9. To do a certain piece of work, for which 9120 is paid, B
would take 28 times as long as A and together, r' 4^ times as

long as A and Ji together, and all three working together actually

do tho work in 2| days. Il^vido fairly among them the money
paid for tho work.

10. (1) Tho base of an equilateral triangle falls on tho diameter
of a semicircular arc, and its vertex is in the middle point of the

uTO ; the length of a side of the triangle being 8 feet, find the
diameter of the circle.

(2) The town A is 80 miles from 77, B 25 miles from (7, and
' 9.0 iinlos from A ; find where a house must be erected to be
I (|iiuiLv 'iistaut from A, B. and (7.



EXAMINATION PAPKllB.

JtfriY EXAMINATIONS, 1878.

nOOMT) (IT.ARH TKAOIIKnB AND INTKnHRmATa,

!. From 78004 talto 2!)()7.'J, oxplainiiif^ clearly every step of the
l'ri»(!()Hi.

Multiply coal by 427, and thou divitlo the product by 5931,
liowin^ tiiiit tho liittor pnxMiHH in tho eonvorso of tho former.

2. Wliat iH n compoHilr nnmhcr / a prime number t When are
two nuiuborH pi'ime to each other t

01 all the tmmborH, IxhuIoh iniity, that may bo subtracted
lirai 1844C an exact iiiiinbor of tiuu^H, which may be takeu tho
ureatent, and wlilch tlio Irant niunbcr of iiincH?

8. Show that tlie valiiii of n fnutiou in not altered by multiply-

ing both torhiH by thoHanio niimbor.

VfiVia + Vo.(>:j:{7r)

Btapify V HO - V.ua
4. A room is 24 ft. iti. l(»iu{, IB ft. 3 ?n. wide, and 11 ft. 9 in.

hiRh, how many yards of paper 27 inchos wide would bo required
to cover itw walls?

6. If 2 IbH. of tea w<!ro worth 8 IbH. of colTno, and 4 lbs. of

eoffoe worth 21 lbs. of cocoa, and 7 lbs. of eoooi'. wortli 9 lbs. of

Bugar, and 20 IbH. of suRar wortli 4;if II)H, of raisins, how many
IbH. of raiHiuH would be worth 'M) lbs. of lea?

G. A p«a'Hon diHcountH a note duo in ID numtliH, ro as to make
10 per cent, per annum on his money, what rate per cent, on the
face of the note docs ho (ixact?

7. Extract tho Hijimre root of six million seven hundred and
eighty thousand ei^^'lit hundred and sixtocMi ten-billionctha.

An estate which has been surveyed is 400,()0(),00() times as large

as the map of it which has been made ; express tho linear scale

of the mnp in terms of an inch to a mile.

8. A r('ctati>.';nlnr solid 10 ft. long and H ft. broad wiiigha 4J tons,

and a cubic inch ol the same material weighs 2 oz.; find the
do))th of the solid.

9. A certain metal weighs 480 ]hc per cubic foot, and is worth
050.40 p(>r ton ^2000 lbs.), what will be the cost of a quantity of

tho nuitul Ruflicumt to make a niile «>f piping of 9-inch bore and

I ol an inch thick? (Use 8f as ratio of the circumference of a
circle to its diameter).

10. Two circular jtlates of gold, each an inch thick, the diam-
Gtors of which are 9 inches and 12 inches respectively, are melted
into a single pLito ^ an inch in thickness. Find its diameter.

JULY EXAMINATIONS, 1878.

TIBST-OIiABS TEACHERS.

1. Show that if a number bo divided by 9 it leayes the sauM
remainder as the sura of its digits divided by 9.

Multiply 643287 by 4G2427 in the shortest way you can.



•XAHINATION PAPBBS.

2x4 . . 2x4
2. Prove: I of 1=M'»; 11x1 = 8;^; *+*=63?8"

Simplify
£7 6» 2tonB 2qrs. 26Ib.

£14 7« 4tonB Iqr.
+ AL

2iib./ • H-H-M
wboHo deuominator is of8. Show that a vulgar fraction wboHO deuominator is of 11

form 2"*k6" ia reduoiblo to a finito decimal having m orn place

of decimals according ub m orn is the greater.

4. A person travelled from London to Loch Lomond ^48*^

miles) by sea, rail and coach. The distance by coach was § tha*

by rail, and the distance by rail .15 that by sea; the Oost of tin

travel by coach was | that by rail, and the cost by rail WM i*

that by sea : coach fare being 8 cents a mile, find the cost of tlx

entire journey.

5. A man invested .62 of his money in bank stock at 124 pay-

ing 8.^ per cent, dividends, and the remainder in railway stock al

95 paying 6 per cent, dividends ; his income from both loiirccs

was '&1270 : find the amount of each investment.

6. I sold a quantity of Consolidated Bank stock at 105, and in

vested in railway stock at 05 ; the railway stock having risen t(

98 I sold out, and reinvesting the proceeds in Consolidated Bank
stock at 105, found I had gained 9800 stock. How mueh Bank
stock had I at first ?

7. A decimetre is equivalent to 8.937 inches, and a oabic deci-

metre of water weighs one kilogramme ; if a cubic inch of water
weighs 252.45 grains, express a kilogramme in pounds (avoirdu

pois) correct to within one-thousandeth part of a pound.
8. A retailer marks his goods at three priccH, a cash price, a six

months' credit price, and a twelve months' credit price; from
his twelve months' prices he deducts I24 per cent, for cash, and
7^ per cent, for six months' credit. His six months' prices are

40 per cent, in advance of the cost price of the gocds. Find at

how much advance on oost he sells on twelve months' oredit,

goods which sell for 96.66 cash.

9. A youth on coming into his fortune at the age of 21 invests

in a Bank which allows 5 per cent per annum interest. At the
end of each year he withdraws for his expenses a sum equal to

f S of his first year's interest : show that if he lives to the age of

88 he will be penniless
;

given, log 2=.80108, log 3=.47712, log

7=.84510.
10. (1^ A hill is to be cut through for a line of railway ; a ver-

tical section of it would be an isosceles triangle of height 150 feet

and vertical angle 120**. Determine the number of cubic yards of

soil to be removed in making a horizontal cutting, supposing the
railway to be 40 feet wide, and the sides of the cutting to be per-
pendicular.

(2) The area of a square field is 9 acres 3 roods 8.16 poles.

A paw 9.9 yards wide is constructed round the sides at a oost of 8
•ents per square yard, and the remainder of the field is laid down
in turf at a oost of 15 cents per square yard : find the total cost ol
preparing the field.



iSZAMtNATION PAPEBB.

JULY EXAMINATIONS, 1878.

TBIBD OLABS TBAOHBRt.

1. DiBtinguish the terms multiple, common multiplet and least
eommon vmltiple.

The l.o.m. of 891 and another number is 12121, and the g.c.m.
is 23 : find the other number.

2. Prove that 2^ -i- | is equal to 2| X f

.

Simphfy .^^-^j.-^—^x^-

8. Divide to 6 decimal places nine million eight hundred and
forty thousand and eighteen ten-millions by one hundred and
fifty-nine thousand nine hundred and eighty-two hundred-
millionths.

4. Define ratio and proportion. Show that when four quan-
tities are in proportion, the product of the extremes is eqaal to
the product of the means.

Find a fourth proportional to 767 acres 9 chains 279 yards 4
feet, 208 sq. miles 181 acres 93 yards 4 feet, 91317.

6. Find the ratio of the simple interest to the true discount on
a sum of money for a given time and rate.

The interest on a sum of money is 9110, and the discount for

the same time and rate is 988 : find the sum.

6. How many bricks, 9 inches long, 4} inches broad, and 4
inches thick, will be required for a wall 60 feet long, 17 feet high,

and 4 feet thick, allowing that the mortar increases the bulk of

each brick
6jt per oen^.

7. What is the square of a number t The square root?

The square of 10129 is 102596641, find the square of 101293
without going through the operation of squaring.

Extract the square root of .047619+1.190476.

8. A man rows three miles down stream in 40 minutes; with-

out the aid of the stream it would take him an hour : how long

would it take him to return against the stream ?

9. A ^>.'0cer bought a quantity of tea of a certain quality, and
one-fourth as much of an inferior kind, the cost of the latter,

per pound, being only 80 per cent, of that of the former ; he mixes

ihem, and sells the mixture at an advance of 10 per cent, on the

cost, per pound, of the finer quality : find his entire gain percent.

10. A man invests a certain sum of money in railway stock

selling at 80 and paying 6 per cent, dividends, and 60 per cent.

more than that sum in Bank of Commerce stock selling at 120

and paying 8 per cent. ; his income from both investments is

9620: find the amount invested in each kind of stook.
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EXAMINATION PAPERS.

DBOEMBER EXAMINATIONS, 187«.

UOOMD OliABB TBAOHRng AMD IMT£B1UDUTB.

1. Show that } of 1 = i of 4.

Simplify

I
*\ 7|» 1^ SI- 8iJ

2. Prove tho principle on which the rale for finding the G. 0.
M. of two quantii tes depends.
Find the G. C. M. of 169087 and 66429, and the L. 0. M. of 44,

48, 62, 96.

Define Batio. Show how to find a fourth proportional to

three given numbers.
A grocer has 224 lbs. of a mixture of chicory and ooffee, the

chicory being to the coffee as 1 : 6 ; what amount of ohioory must
be added to make tho ratio 1:5?

4. A cistern (no lid) whose floor and walls are an inch and
a-half thick, is 5 ft. 8 in. long, 8 ft. 7 in. wide, and 2 ft. 5} in.

high, in external dimemioru ; find the cost of painting the in-

ternal surface at 90 cents per square yard.

6. Perform the following operations :—•063407 « -047126 to six

places of dMmals; and 2-669141797 +7-6284 to five places of

deoimab. Ten marks to be allowed if done by the contracted
method ; i marks for correct answer obtained in any other way.)

6. A note for $730, drawn at 90 days and bearing interest at

8 per cent, per annum, is discounted by a broker 45 days before

maturity ; what must tho broker pay for the note in order to

realize 10 per cent, for his money ? (No days grace).

7. A discount (true discount) of $4 was allowed on a bill of

$52 that had 8 months to run, and at the same rate a discount of

95 was allowed on a bill of 976 ; how long had the latter bill to

ran?
8. A grocer mixed ooffee at 28 cents a pound with some of a

better kind at 42 cents a pound, and by selling the mixture at 85
cents a pound he gained 15 per cent, on the former and 20 per
cent, on the latter ; in what proportion did ho mix them ?

9. A vat 4 ft. long, 3 ft. wide and 9 inches deep contains pulp
for making paper ; a percentage of the pulp is lost in drying, and
a sheet of paper 2700 yards long, 2 ft. 6 in. wide and *004 of an
inch thick, is obtained : what per cent, of the pulp was lost in

drying ?

10- Find the area of a trapezoid whose parall^'l sides are 27*6

and 38*6 chains respectively, and whose other sides are 12'6 and
15 5 chains respeotiyely.



JULY EXAMINATIONS, 1879.

riUBT OLAIB TXA0BBB8.

ARITHMETIC.
J. A. MoLbllan, M.A., LL.D.

1. Extract the square root of 'OOOOOTIOOSSI to six deoiniai

places, and reduce to its simplest form

f^(8.48)+^ (.02744)

^(270) -^(.08) *

2. A oistern holding 1299 gallons is filled by 8 taps, A, B, C, in

80 minutes ; A conveys 10 gallons more than B every 2J minutes,
and C 8 gallons less than B in the same time : how much does
each supply per minute ?

8. At the English Mint 18G9 sovereigns are coined from 40 lb».

Troy of standard gold, which is 22 carats fine, imtl at tho French
Mint 156 twenty-franc pieces are coined from 2.20 72 lbs. (avoirdu-

pois) of gold 90 per cent. fine. The value of the alloy being
neglected, find the number of francs in a sovereign, correct to three

places of decimals.

4. Two men form a partnership, A contributing $5500 and B
94500 ; it is agreed that each shall receive 7i per cent, of the pro-

fits for managing the busincHS, and that the remainder shall be
divided according to the stocks and times of investment ; at the

end cf 10 months B puts in $2000 additional capital, but ceases to

aid in the management, and agrees that A shall thencet'oith receive

15 per cent, of the profits for managing the business ; at tho end
of 12 months from the time of starting, the profits arc found to be

$4000 : how much of this should each receive ?

6. Log 2 = -3010300, log 3 = '4771213, find log of '0000025.

In how many years will $100 exceed $1000 at 8 per cent, pei

annum compound interest ?

6. A grocer sells coffee at a cash price which is 83^ per cent,

above cost ; he also sells on credit, giving 8 lbs. for what would
buy 9 lbs. if paid in cash : how much per cent, above cost is his

''redit price ?

7. Assuming 19 as the specific gravity of gold, and 2*6 as the

s.g. of quartz, find the quantity of gold per oz. in a mixture whose
s.g. is 7.

8. A dealer purchased on six months' credit, goods to the

amount of $520 ; after keeping them three months he sold them
on credit for $577.70, asd allowing money to be worth 8 per cent.,

he found that he had made IG^ per cent, on the transaction ; on
what term of credit did he sell the goods ?

9. A broker sold a farm for $0000, charging a certain rate of

commission, and investc.l the proceeds less his charges on both

transactions in city proi)erty, receiving on the latter a commission

of 4 per cent, on the price paid ; his entire commission wai» $375

:

what rate did he charge on the sale of the farm ?

10. (i) A field in the form of a sector of a circle has its radiM*.

80 yards, and its angle 112° SO' : find its area and the

length '^f its arc
(ii) The sides the fint

and la



JULY EXA^IINATIONS, 1879.

IBCOND 0LA88 TBAOIIICttH ANI- INTKRMISDIATB*

J. A. MoLicijiAN, M.A., LL.D.

1. (a) Divide 84.8.'l247b by 12.7«4.

(b) Tho cii'oumforonoo of a oinjlo divided by 8.1417!026 givef

the diainotor nearly ; >v)iat muUiplior of flvo decimal places may
be UHod instead of this divisor?

2. Show how to llnd the G.O.M. and tho L.O.M. of two or more
fractional numbers.
Tho G.G.M. of two fractional numbers is yVg, and their L.O.M.

is 34| ; one of tho numbers is 2^||, find the other.

8. Sterling exchange is quoted in Toronto at 100^ for 60-day
bills ; what must be paid for a 00-day bill for £45 8». Orf. ?

4. Tho old wine gallon is 281 cubic inches ; the cubic inch is

.000010886 cubic metres, and the imperial gallon is 4.64102 litres;

h( w many imperial gallons are there in 157 wine gallons ?

5. There are two clocks, one of which Iobcs 8^ minutes a day,

and the other gains S^ minutes a day ; tho latter marks a. time 25
minutes in advance of the former: when will both clocks mark the
same time ?

6. A person had stock of the Dominion Bank; ho loueived a
half-yearly dividend of 4| per cent., which he invested in the same
stock at 118j^, and his entire stock was now 916,600 ; how much
stock had he at first ?

7. If 6 men earn as much in a day as 8 wonfien, and 2 women
as much as 8 boys, and if 7 men, 12 women, and 20 boys earn
9205.50 in 6 days, what amount will be earned in 8 days by 6 men,
10 women, and 24 boys ?

8. If 12 lbs. avoirdupois of American standard silver, which is

00 per cent, fine, be coined into 175 dollars ; and if tho value of the
alloy be 87;^ per cent, of that of pure silver, find the value of one
pound Troy of the alloy.

9. A merchant imported 700 yards of silk and marked it to gain,

as he suppoBCil, 25 per cent. ; but having neglected to take into

account a charge of 9125 for freight and duty, he made only 6

^

per cent, profit : find the invoice pme of tho silk.

10. (1) How many yards of painting are there in the walls of a
room 20 ft. long, 14 ft. 6 in. wide, and 10 ft. 4 in.

high, allowing for a fire-place 4 ft. by 4 ft. 4 in., and
two windows each 6 ft. by 3 ft. 2 in. ?

(2) Find the number of cubic feet in a hollow cylinder, the
external circumference of which is 5 ft. in., the
internal circumference 8 ft. 8 in., and the length 18
feet
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JULY EXAMINATIONS, 1880.

fIRBT OLAHS TBA0IIEB8—QRADB 0.

J. A. MoLki.lan, M.A., LL.D.

1. Prove tho rule for multiplying one fraction by another, and
dodo CO thai, for dividing one fraction by another.

Prove

I— ^« 111 ^ lii |48 151
+ 8. +8.

-^-

IE><li!i IE><IE lli><& I12.^I!!1^P^I!!.
2. Show, without algebra, the reasons of the rules for pointing

in nuiltiplication and division of decimals,
lieduco to a decimal of four places

:

2« 2» 2* 2» 2« 2» 28

8. A rectangular piece of ground contains 9 acres 1 rood IGJ
poloa ; its length to its breadth as 3 to 1 : find (1) the distance
round it, (2| the distance from one corner to the opposite corner,

4. InvcHtigate a rule for finding the amount of an annuity at
compound interest for a term of years.

1 borrowed ^2000 for four years at 10 per cent, compound inter-

est, to bo paid in four equal annual payments. Find the annual
payment.

5. A piece of glass whose specific gravity is 2*4, and whose weight
is 4 J lbs., is found to welsh only 2J lbs. when weighed in a certain

liquid. Find the s.g. of tlio liquid.

6. Shew how to find the true discount for a given time and rate.

I bought a bill of goods amounting to ifi>1040, for which I gave
my note payable in six months without interest, and immediately
sold the goods for $1200 on such terms of credit as made my gain

17J per cent., reckoning money worth 8 per cent. Find the term
of credit,

7. Prove that the area of a circle = 7rr», or ^ radius X i cir-

cumference.
What is the proportionate error in the following rough rule for

finding the area of a circle :—Take | of the square on the diameter
and add one per cent.

8. A cistern is kept constantly supplied with water ; supposing
it full, it is found that 24 equal taps opened together will empty it

in 5i minutes, and 15 of them will empty it in 18 minutes. How
many of them will empty it in 33 minutes?

0. State the rule for linding the charaoteristio of the logarithm

for any number.
Find, tho number of digits in the integral part of 8"<» x 5»» -f-

8* Sand the number of ciphers between the decimal point and
-16

tho first significant figure of the decimal representing 8 .

10. (1) The base of a triangle is 6, and its altitude a, required

the distance from the vortex at which a parallel to the base must
cut the altitude in order to bisect the^triangle.

(2) The perimeter of a right angled triangle is p, and the radius

of the 'nscribec circle is r : determine the sides of the triangle.



JULY EXAMINATIONS, 1880.

SCOOND CLASS TKACUEIIS AND INTERMBDUTB.

J. A. MoLellin, M.A., LL.D,

1. The G.C.M. of two numbers is 9187, and their L.C.M. ia
G3'l!i;58'J'il494 : one of the numbers is 68590142, find the other.

2. (1) Divide 169.982 by .0009840018 to 7 places of decimals.
CI

(2) Eeduce "^^ to a periodic decimal.
• *

(3) Beduce '7002457 to a vulgar fraction.

8. There is a rectangular garden whose length is to its breadth
as to 5 ; running round its outside is a gravelled path 3 yards
wide ; this path cost, at 18J cents per square yard, ^127.26. Find
the dimensions of the garden.

2^90 7x/192 4^15 ^. ^ ,
4. Simplify 37108X57126"^

15^/21• ^*°^ *^® ™®*° P""®'

portional between 3402 and 16172 ; and extract the square root of

•000097199881.

5. The oxygen of the air is 3 parts (by volume) in 14 of the
whole ; 100 cubic inches of air weigh 31 grains, and the weight of

oxygen is to that of air as 63 : 48. Find the number of grains
of oxygen in a cubic foot of air.

6. A, 1), and C do a piece of work; it would have taken A 2^
times as' long as B and C together, and B 3J times as long as A
and C together. If they receive ^240.40 for the work, how much
should each man receive ?

7. Assuming that 90 cubic inches of lead, together with 81
cubic inches of cork, are equal in weight to 2308 cubic inches of

pine, and that the weights of equal bulks of lead and pine are

represented by the numbers 226.48, and 9, respectively ; determine
the proportionate weight of an equal bulk of cork, /j- 1 ^

8. A merchant in Toronto owes £560 stg. in London, and remits
as follows : first to I'aiis at 6 francs 60 centimes per ^1 ; thence to
Hamburg at 2 francs per marc ; thence to Amsterdam at 17^
stivers per marc ; thence to London at 224 stivers per £1. If the
expense of this circuitous exchange be 2 per cent. {i.e. of ^102
paid by ohe merchant, $2 is lost in commission), find what it costs

to discharge the London debt. % 2 i/// 2^ 6
9. I had two notes whose ag^egate face-value was ^761.70, and

each of which had 16 months to run ; one of the notes was dis-

counted at 10 per cent, bank discount, and the other at 10 per cent
true discount, and the total amount realized was ^671.5Q. Find
the face of the note on which trtte discount was allowed. j^3L0- ^i*

10. A cylindrical sihor wire, .0016 millimetre in diameter,

weighs 3.2876 grammes ; it is to be covered with a layer of gold
•0(j02 millimetre in thickness. Required the weight of the gold,

the specific gravity of silver being 10.47, and that of gold 19.26.



JULY EXAMINATIONS, 1880.

THinn 0I-A8B TEACnHRS.

J. A. McLeij.an, M.A., LL.D.

1. Examine the Btatement " Division is a Rhort method of Sub-
traction." Apply your answer to illuKtiate the following examples

:

(1) Divide US by Ud. (2) Divide US by IG. Divide US among
16 boys.

2. Explain clearly the principles involved in finding the sum o!
two fractions.

Simplify
li_XofU 2.1

1 (3J + IJ) of £1 + J of
^^^J^^^; X .95 of 5«. + -^^jd.

3. What is the square of a number ? The square root ?
Explain why, in extracting the square root of a number, you

mark off the number into " periods of two figures each."
Simplify (3^/32— 2^/28) -^ (^/32— ^/28).
4. Define ratio, proportion and mean proportional.

The quantity of saline matter in sea-water is -OHG of the whole

veight, and of this weight '061 is magnesia. Find the number of

grains of magnesia in a cubic foot of sea-water, supposing 32 cubic

feet of it weigh 2000 lbs.

5. Shew that "Bank" discount exceeds "True" discount by
the simple interest on the True discount.

If ^G be allowed as true discount on a bill of ^150 having a cer-

tain time to run, what would be the discount if the bill had twice

as long to run ?

6. A and B form a partnership, A nupplying 25 per cent, more
capital than B. At the end of the year A withdraws 60 per cent,

of his capital, and B withdraws 40 per cent, of his ; at the end of

two years tliero is a g.tin of 1^3383.50 to be divided. How much
does each receive ?

7. A merchant bought 350 yards of silk and 1470 yards of lustre,

the price per yard of tlic lustre being 30 per cent, that of the silk
;

he Hold the silk at a gain of 35 per cent., and the lustre at a loss o!

33J per cent., and lost on the whole 'f?39.20. Find the cost price

of the silk per yard.

8. An agent sold a consignment of flour for $4800, and invested

the proceeds (less his commission on both transactions) in the

purchase of tea, receiving on the latter purchase 4 per cent, oit the

amount invested. His commission on both transactions

i^300, find his rate of commission on the sale of the flour.

9. Find to six decimal places the average of 2j, 2.37, 3.00G,

0, 2.97f , and 3.516.

10. There is a garden-plot in the form of a trapezoid, whose two

parallel sides are 40 yards and 50 yards respectively, the other

sides being respectively 30 yards and 24 yards.
^
Shew that the

perpendicular distance between the parallel sidcb is *^y/lh

being



JtJLY EXAMINATIONS, 1881.

riBRT OLAM TBA0HBB8—OBADB 0.

1. Examine the merits of the following test of the accnraoy of a
sum in addition :—" Divide the sum of the digits in each hori-

zontal line hy 9, retaining only the remainders ; divide the sum of

these remainders hy 9, and if the remainder then obtained be equal

to the remainder obtained on dividing the sum of the digits in the
answer by 9, the answer is correct."

Will the test apply if " vertical lines " replace " horizontal lines "

in the preceding ; and if so, why ?

2. A man sells goods for $1125. Half he sold at an advance of

25 per cent, on the oost, two-fifths at an advance of 12^ per cent.,

and the remainder at half its cost. What did he originally pay
for the goods ? JS/aoo

8. If 4 pumps, each having a length of stroke of 3 ft. and piston

of radius 8 inches, empty a cubical cistern whose side is 6 ft., in

1 hour ; what must be the radius of the pistor of each of 6 pumps
whose stroke is 4 ft., that they may empty a cistern whose sides

are half those of the former in f of an hour, there being a defect

in the latter pumps which, takes away 10 per cent, of their effi-

ciency ? / ^<. • (• /v
4. A tax blD for $291.60 may be paid in three instalments

—

9111.60 on June 26th; $90 on August 4th ; and 990 on October
4th. If all be paid on June 25th a reduction is allowed of xlv ot

the instalments that might have been deferred. What r^te per

cent, per annum is this allowing for money ? // ^-t- *'/o

5. A bankrupt's apparent assets are 80 per cent, ol liis liabili-

ties ; but on $20,000 of these assets he recovers only 80 centb on
the dollar, and 4 per cent, of the amount the estate actually re-

alizes is consumed in the process of winding it up. He pays 60c.

on the dollar ; what were his liabilities ? ^a 2- 2- "b i' ? ^
V

6. A gives B $210 on May 11th, and in return takes his note

at 5 months, agreeing not to exact interest. On June 11th, A
sells the note to G for $205, and B makes good to A the $5 so
lost. When the note falls due, O exacts interest at 7 per cent,

per annum. Find tiie rate per cent, per annum gained, lost or

paid by the several parties to this transaction.

7. A municipality whose property is assessed at $1,000,000 bor«

rows $40,000 ; find an expression for the tax (rate in the dollar)

that must be levied to form a sinking fund that will repay this in

10 years, money being worth 6 per cent, per annum, the taxes

being levied yearly and money compounded half yearly.

8. The sides of a triangle are 4, 5, 6 ; find its area.

9. Eic^t equal spherical iron balls, radius 1 foot, are just en-

closed in a cubical box, and the box is then filled up with water.

Comjpare the weights of iron and water in the box, the speoifio

gravity of iron being 7.79.

Give the expression for the surfaoe ol a sphere in terms of its

radios.

I

I

K
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10. Shew how to determine the surface of a right ou*cular cone.
The height of a frustrum of such a cone is 3 feet, radius of base

2 feet, and semi-vertical angle 30"^
; find its surface. If this sur-

face were made of paper, and being cut from the cone were spread
on a flat surface, find the dimensions of the curve formed by what
was the bottom edge of the cone.
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1. Find the L. 0. M. of 645, 26487, 1853. 11421.
One kind of brick is 4J inchas long and 2f high ; another

inches long and 3i high. What is the size of the least piece
wall, height being same as length, that can be constructed
either kind of brick.

2. Define the numerator and denominator of a fraction, and
from your definitions prove that

8* Sunplify

[
Aofllj + iVof 7» . „, ) . f4of6f-2i

+ ^^} • t25+fof3if

its

( 83J-6f
Add together | of 1 wk. 2 dys. 17 hrs., i of 17 hrs. 23 min. 26

(160., and I of 2 dys.

(Accuracy of result essential in preceding fractions.)

4. Describe briefly the metric system of measures.
If a gallon contain 277 cub. in., and a dekalitre contain 17.6077

pints, express a metre in inches.

6. If ^ walk 7 hours a day, and B 6 hours a day, and if, under
like conditions, B can walk 6 miles while A is walking 5, how many
days will A be walking down hill a distance which B accomplishes
up hill in 3 days ; supposing that a man's rate of walking is increas-

ed by one-third in going down hill, and decreased by one-fourth

in going up?
6. If 1000 men can excavate a square basin whose side is 1,600

yds., and which is 30 yds. deep, in 9 months, how many will be
required to excavate a square basin whose side is 2,000 yds., and
which is 40 yds. deep, in 12 months ?

7. The hands of a clock move irregularly, the hour hand mov-
ing 6 per cent, too fast, and the minute hand 10 per cent, too

slow. In 16 ' (true time) they will be together ; how many minutes,

measured on tne face of the clock, are they apart now?
8. A money lender has ^1,600 out at 8 pur cent., ^1,200 at 7^,

and 91,000 at 6 ; find the percentage he receives on the average.

9. A mortgage for $1,000, paying 7 per cent, per annum, pay-
able yearly, has two years lo run ; what should a loan society

give for the mortgage that it may receive 8 per cent, on its invest,

ment, it being assumed that all moneys received by the society

oan be lent out at 8 per cent. ?
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FIRST CLASS TEAOHEBS—ORADE 0.

(All work must be purely Arithmetical.)

1. Explain fu!ly why you double the quotient for a new divisor

in extracting the square root of a number ; and, what is the mean-
ing of the numbers 30 and 300 which appear in the common
method of extracting the cube root.

2. A wine merchant buys a barrel of wine (32 gals.) for $25 and
sells it at $1.50 per gallon. The leakage amounts to two-fifths of

a gill per day ; and his living expenses to 9510 per year. How
many barrels per year must pass through his hands in order to

cover the whole expense of his business ?

3. A person buys a horse upon bor:owed money for which he
pays 6 per cent, per annum. Tne horse earns 70 oents daily and
costs i per cent, upon his purchase price for daily keeping. The
owner ;:>dlls him at the end of a year for $50, and realizes 9182.40
upon his whole transaction. What did the horse cost ?

4. A mortgage drawn March 1st, 1878, for $4000 is to be paid
in 8 annual instalments of $500 each, with interest at 4 per cent,

per annom. It, having made the payments regularly, is offered

for sale on Sept 15th, 1881. What should it bring, money being
^orth 6 per cent, per annum.

6. Given that 772 pounds raised 1 foot represents the amount
of heat required to warm 1 pound of -^ater through 1°F., and that
1**F. is equal to |*'0., and that 39.37 inches is equal to 1 metre,
and that a cube of water one-hundredth of a metre upon the edge
weighs 1 gram, how many grams raised 1 metre will represent 1

gram of water warmed through 1*0.?

6. A specimen of galena yields 82 per oent. of its weight in

lead, and a cube of the lead one-fifth of an inch upon its edge
yields a sphere of silver .027 inches in diameter. If the density

of the lead be 11.8 and of silver 10.5, and if silver be worth 84
cents per ounce, what value of silver is contained in one ton of
galena ?

7. A flume is two feet wide at the bottom, 3 feet at the top and
4 feet deep, and it is filled to a height of 2^ feet with water. It

supplies a turbine from which the water issues through 12 circular

or^ces each 1 inch in diameter with a velocity of 12 feet per
second. Find the mean velocity per second with which the water
moves along the flume.

8. A piece of lead in the form of a prismoid is 8 inches by 4

upon one base and 5 inches by 6 upon"the other, and 10 inches

high. If it, is pressed into the form of a sphere what will be iti

radios?
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2. Beduce oi 3 lbs. ic the Iraotion

1. The fore and hind wheels of a carriage are 9 and 12 ¥eet in

errcumfcrence respectively. There are two points, one in each
circumferonce, at present in contact with the yround. Shew that

as the carriage moves on these points can never at *^he same time
be the highest points of each wheel.

|

5i — iof2f 859
]

i*of4i + ^ 1086f
of 6 tons.

. . , 45684
8. Prove that .48732 is equal to qQ(ffff).

4. Find the present value of $320.00, due two years henoe, at

8 per cent, per annum, compound interest.

6. Find approximately in how many years a given sum of

money will double itself at 15 per cent, per annum, compound
interest.

6. How large a hill of exchange on Paris can be bought for

$1500.00 currency, exchange being at the rate of #1 for 5.25 francs,

and gold being at a premium of SJ per cent. ?

7. On July 10th a banker discounts a note for $500.00, made
May 10th, at six months, at the rate of 8 per cent, per annum.
At what rate does he receive interest on his money ?

8. A. sells an article at a certain advance per cent, on the cost

to B., who, in turn, at the same advance per cent., disposes of it

for $19, finding that he had sold for $13 he would have lost per

cent, li of what he now gains per cent- What did A. pay for

the article?

9. Equal weights of gold and silver are in value as 20 to 1 ; and
equal volumes are in value as 1284 to 35. A certain volume is

composed of equal v/eights of gold and silver; find how many
times more valuable the same volume would be were it composed
wholly of gold.

10. The volume of a sphere is found by multiplying the cube

of the radius by 4.1888 ; and the area of a circle by multiplying

the square of the radius by 3.1416. Find the area of a circle

which by rotating about a diameter will describe a sphere whose

volume is one oubio foot.




