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Al c ications intended for this column should be
sent before the 20th of eack montk to C. Clarkson, B.A.,

Seaforth, Ont.

THIRD CLASS ARITHMETIC 188y,

1. PROVE the rule for the
The two fundamental o
(x.) To multiply a frac
(2.) To divide a fracti
these for granted and
arithmetical equation,

Suppqse # and ¢ are the given fractions of which the
product is required. Then product=§ x 4
< I@ times produet= 5 . =
from (1) P $xPfx11.  But £ X 11=5,
<11 times product=§ x 5, and this=32 from (1
<.product =32+ 1y =3y, -f;om (2) ¥ ) )

6x5 . o

T hence therule,
N.B.—In some proofs given by standard authors the

explanation of the rule is needlessly abstract, so that the

explanation itself is more difficult of apprehension than
the fact tobe explained. In other cases the attempted

multiplication of fractions.
pdrations on fractions are,

tion by a whole number.

on by a whole number. We take
put the proof in the form of an

and we see that the produet=

" proof is in reality only an example of the sophism petitio

Principii,
(73-30x {43 -(2h- 1) ¢

Simpli
R T 34D - X o)

. z\gultiply N and D by 4, and remove the inner brackets
us ;—

(29 - 14) x (4 ~ 2} +1,%)

(29+14)+ (13- 9k x 4)

5% —28) _15xar

C 43T -1) 4340y
_ loyx30 _ 1605

2x43%x77 3311, It may be'well to remark that ex-
aminers in Ontario have never been in the habit of giving
more than one half the full marks for the bare answer
without a full exhibition of the method of solution, The
chief value of such a question as this isa disciplinary val-
ue, Ifthe result is obtained in a disorderly, slip-shod way,
the whole benefit of such exercises is lost, and the stu-
dent’s time is somewhat worse than wasted by confirming
him in habits of carelessness and haste.

(2.) A, B and Crent a pasture for $92. A puts in 6
horses for 8 weeks ; B 12 oxen for 10 weeks 3 C 50 cows
for 12 weeks, If §cows are reckoned as 3 oxen, and 4
oxen as 3 horses, what shall each pay ?

SOLUTION.—5 cows=3 oxen, . 600 cows=360 oxen,

+3 horses =4 oxen, .. 48 horses=64 oxen.

Now, 6 horses for 8 weeks=48 horses for ohe week

X : =64 oxen fot I week .

, .
<. Also, 12 oxen for 10 weeks =120 oxen for 1 week.

And 50 cows for 12 weeks=600 cows for 1.week
=360 oxen for 1 week.

Thus the shares are as 64:120: 360, that is -
. as 8:15:45. Therefore A’s share
is ¢ or % of $92=$10}4, which leaves $81,% to be paid
by B and C, whose shares are as 1: 3, hence B must pay }
andC § of $81%,, or B pays $20.% and C three times as
much = $60i4.
3. Adoesa work in ten days; B in 9days; C in 12
days. All begin together, but A leaves 3% days before the
completion; B in 2§ days before the completion. In
what time was the work done ?

. SOLUTION. —Represent the time each worked by three
ines.

A i 38 days

B " G e o . ) - . ‘ " - V z* d‘”
27y day $ day

C

Thus C works alone 23 days, B and C together % day

?i::xi A, B and D together for tile remaindetgof the §\»vho‘lt’e
e.

Thus C does 23 x T5=1% of the work alone

? and C do ¢ x (#5 + 3) =% of the work, leaving

5?—3*(}%+173) or 433 to be done by A, B and C to-
%‘e :;1,. at the rate of (s +§+ 1) per day=% per day,

or this they require (113+-53) daysor 245 days. Hence
the whole time= 295+ 33 =5}41 days. :
st le;f—'l’he algebraical solution” is ‘more simple and

raightforward, us let x=whole time by C, etc. ]

4. Prove the rule for division of decimals,’
Suppose we have to divide .0083 by .854.

Quotient = 9—°§ = wg ﬂ
854 .854x 1000 854, which reduces

the question to .the elementa; iz., dividi i
Iy stage, viz., dividing a deci-
mal by a whole number, and establishes _.the rule,

| and

Divide to six decimal places .0078539 by -9921461,
We shall use the contracted method with the combined
method of multiplication and subtraction :—OPERATION.

992,1,4,6,1) 78539 (0.007916
go8

9
160
61

‘ 7

5. On March 23rd a bank gives me $845 for a note of
$860. When is-the note du§ interest 8 % ?

Bank Int=$860 - $845=%15

Int. on $860 for 1 day=(860 x 1§5)+360=$ A%

. No. days= 15+ % =781} or 79 days. .

Subtract 3 days grace, 76 days, from March 23rd gives
June 7th,

6. Find the cost in sterling, of 184 tons, 17 cwt, 3 qrs,
'14 Ibs of copper, invoiced 10 a Toronto importer at 487,
17s. 11d. per ton.

Price of 1 ton =487 17 11

% .6 cht=£4 7 lO%
“1 qe=4 1 1 113}. Hence we have

£87 17 11 x 184=L16172 16 8
4 7 108x 17= 74 14 22
I I Hdx3i= 3 16 1034

Total price=£16251 7 93}.

7. T bought certain 4 per cent. stock at 7 5 and after a
number of years sold out at 95, and found that I had
made 73 7 per annum, simple interest. How long did T
hold the stock ?

SoLuTION. —$75 invested brings $4 2 year

$75sold out  “ $20 profit
$75at74 % *°  $4f per annum,

Thus we get the equation

($4 x No, years) + $20=$48 x No, years

or $20=$12 x No. years:
i..20--33=No. years= 2.
VERIFICATION,
$4 ayear for 124 years yields g‘wﬁinterest.
20

€

$75 at 719 for 124 years gives $69+8 profit.

8. There is a mixture of vinegar and water in the pro-
portion of g3 parts vinegar to 7 parts water. How much
water must be added so that in 25 parts of the mixture
there may be 2 parts water ? :

A certain number must be added. Then we have this
result :—

93:7+Reqd No.=23:2

or 2x93=23 (7+ Reqd No.)

i.e., 186=161 + 23 times Reqd No.

or 25 gallons=23 times Reqd No.

.. 17% gals=Reqd No. to be added.

OTHERWISE :—Water now =gy of the vifxggar.

But it must be made= % of the vinegar ;

Amount to be added = (& — 5 of vinegar .

=1§ x 3§ gals= 14 gals, as before.

9. I invested $10,900, but sold out at 20 % discount.
How much must I borrow at 4 % so that by investing all
at 8 7 1 may just retrieve my loss ? .

#.8.—The statement of this question is  enigmatical
and unsatisfactory. What do the examiners mean by the
phrase ‘‘ Ibotrow money at 4 47" Isit at 4 % per an-
num ? Is’it at simple interest or compound interest ? When
is the loss to be retrieved, immediately or at the end of a
year? If they mean that the difference between the pre-
sent worth of the money borrowed at 4 % and the preseni
worth of the whole loaned at 8 %=the $2,000 lost by
selling out $10,000 a$ 20 % discount, they might have
taken the trouble to say as much. It is to be hoped that
no such indefinite question will be found on the arithme-
tic paper next July, We can surely have questions of
sufficient difficulty without resorting to vague enigmas
like this, It would be like taking a ticket for a lottery
to guess at the meaning intendes. Perhaps the words
“fat par ” are intended to be understood after $10,00c¢,

‘ per annum ” after 4 % and 8 ¥, but who can tell ?

1o. A square ficld containing 27} actes has a’diagonal
path across it. What is the length of the path in yards ?

2 (side)2=(diagonal)®. Euc. I. 47.

~.diagonal =sidex /2, Now side=1/area, or

side=1/(4f x 4840 sq. yds.)

=4/(55 x 2420)
=a/(55% x 22 X 11} ) i
=1I10y/11; " sidey/2=110y/ 11 X /2= 110}/ 22yds,
“11. When the temperature of a cube of zinc is raised
from 32° F. to 212° F. each dimension is thereby increased
37%. Find the percentage increase in the bulk,

‘37 =1+ 100 - r7%75. So that if the sideis 1000 at

first, it becomes 1003 after expansion. Consequently the

’

- { cubical content increases from $1000° to 10033,

Now 1003% = (1000 + 3)® = 10008+ 32 + 9000 X 1003
And 10003 = 1000%

Increase of bulk =
That is on

1,000,000,000 the expansion is 9027027
. 100 “ [ € *9027027

3% + 9000 X 1003 =902702%

©J.on

- | as the man could have done in 6 hrs.

12. Water is flowing at the rate of 10 miles per hour
through a pipe 14 inches in diameter, into a rectangular
reservoir 187 yds by 96 yds. In what time will the sur-
face be raised one inch.

One inch deep on the reservoir will contain

187 x 96 X 9 x 144 cubic inches. .

10 miles per hour=75280 x 12 X 10 inches in 60 minu:es
=5280 x 2 inches per min. .

Area of section of pipe=32 x 7% =7% x 22 square inches,

Hence 7 x 22 x 5280 x 2 cub. in. are brought in per min.

187 X 96 X 9 X 144

No. min, reqd=‘7 X 22 % §280 % 2

=17x9x36 =14.3064 minutes,

CORRESPONDENCE,

The following problem by Mr. Wum. LinToN, NEw
HAMBURG was mislaid.

A township issues debentures with coupons attached to
borrow $2000 at 6 %. The tender of C at $2040 is ac-
cepted. He receives one fourth of the principal back
each year, Z.c., $500;and the interest on the unpaid prin-

cipal, each year, viz $120, $90, $60 and $30. What rate

% does C receive on his investment ?

This is an interesting practical question to which we
hope to recgive a number of solutions,

We have a neat solution of the cistern question given in
the March number. It is by M1ss ANNA TAIT (aged 14).
a pupil of MR, PaLLEs, Carrying-Place. To the same
question solutions were sent too late for last issue by MR.
FLANAGAR, Iroquois. MR. J. B. MORRISON, Birtle, Man.
and MR, T. F. FLAHERTY, Lucan. The last named
gentleman has examined the *‘ bankrupt * of the January
No. and pronounces him ** without doubt a fraud.”
agrees with Miss {;ERRIE that there can be no $20,000
assets such as are :poken of in the problem, and. demon-
strates this by assuming for the sake of argument that his
total assets were just $20,000. We do not remember
where this problem came from, but if it wasnot originally
intended for an impossible question, perhaps there may
have been some figures misplaced, thus spoiling the ques-
tion for solution.

A. B, M. asks which of the following sfatements is the

better to place before a junior class :—
(a) 1 acre costs $85 ; .. 5 acres cost 5 x $85

(@) a ¢ .« $85;.5 ¢ ¢ $85%5 The lat-
ter is the more correct form, unless we understand$(5 x 85)
and $(85 x 5), in which case both are accurate, For we
can say :—If 1 acre cost $1, 5 acres cost $5.. at $85 per
ac, the cost would be $5x85. Usnally, however, we
say $85 multiplied by 5, so as to avoid the appearance of
making the multiplier a concrete number. In the case of
areas this needs careful explanation :—Thus 4 ft. x 3 ft.=
12 sq ft, is nonsense, and is liable to produce injurious
confusion of thought in the mind of the pupil. Some of
our readers remember an arithmetic in our schools which
taught that 2s, 6d. x2s. 6d.=6s, 3d. But the former
times were not better than these. That was thirty years
ago. .

CORRECTION,—Question 16, April 1st, should read :-—
Prove that a3 +b%4+¢? -3 abc=(a+b+c) (a+bx+ex?)
{a+bx* +cx), wherex=}% (~1+1/=3). Several solu-
tions received to No. 17 all agree in begging the ques-
tion.” No good solution has come to hand.

G. E. T., Lefroy. *“In the expression §+3+-5xJ+3
of 1}, what signs must be dealt with first, secondly, etc ?”

ANSWER. By a general convention the expressiou is
understood to mean the sum of three terms thus :—3§ +[2
+(§ X )]+ (§of 14) ; so that the signs x, +, and *‘of
must be understood to operate before the signs +, +. It
would eliminate all ambiguity to use brackets. s

J. McL., Zynn Valley. ** A man assisted part of the
time by a boy completed a piece of work in 15 hours, The
man got for his share of the pay five times as much as the
boy received for his share ; but the man was paid twice
as much as the boy in proportion to the amount of work

done by each, In how many hours could the man do the
work without assistance ? : '

~

SoLuTION.—The man worked 15 hours. Suppose he.

did 1 of the whole work, and the boy I of the same per
x y N .
hour. Also suppose the boy worked z hours, Thenthe man’s

~

He .

work is represented by {3, and the boy’s part by;- Con- -

3

sequently their wages are represented by ;? and —;— Thus

we have the proportion-
2.2 _ a0, 8
x° ';7_5'1 sor = y B X y’ which, being in-
terpreted, means that the boys part of the job was as much
Therefore ‘alone
he would require 15-+6=21 hrs, ANs.

s



