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in woight of 27 by waste in handlmg. How much less cash will he

receive than he oxpected ?
Nore.—j§ t 82 .
NOTE. i tg:g 65 { = tea @ 82k =13 (tor X cosk)
8":0 == }3 cust por 1b, and cust por b = 63 f4e.
Gain on wholo @ 82 would have boen 228,
Gain on 1tb = 82 ~ 639 7 = 18 73¢., .. number of pounds

bought = 8228 + 1874¢c. = &c
N o1 . ¥360 . ¥225
6. Reduco to its simplest form 119 of - of EToh

Expression
#’a)(#’u IXE@XYEXYIXYIXKYEXYEXFYIXYE
TXLTXTXIXTXBXTXTXT
XXX iT XS X3
TEX1TX3X3

=7' % 17%x 8%

7. My watch was right at noon. In the ovening, looking at a
distant clock, I was unable to distinguish whether the clock showed
five minutes to ton or ten minutes to eleven, my watch then beiug
at twenty minutea past ton. After an hour or so, on lonking at the
clock, I was again unablo to tell whether it pomtul to eleven or to
fivo minutes to twolve, and my watch was then at half-past eleven.
What was the least possible error of the cluck at the previous noon,
supposing the rates of watch aud clock to bo umfurm, and could T
draw any inference as to the true time?

At fivst the clock is either 25 minutes slower or else 30 minutes
faster than the watch. Afterwards the clock is either 35 minutes
slower or else 20 minutes faster than the watch. So the clock either
lost 10 minutes or lost  minutes while the watch wont 70 minutes.

Time from noon to half-past eleven =690 minutes by the watch,
durmﬂ' which the clock must have lust 9 x 10 or &% X 5 minutes,

. least orror = &c.

8 If the hour and minute hands of a clock ava exactly alike,
show that their position will always enable us to distinguish between
them except after every interval of By}s4 minutes sta.rtmg from
noon, and the timo by the clock will then be ambiguous except
after overy thirteenth interval. S

9. Prove the following rule for computing mtorest at 6% per
annum for a period of months and days :—

Multiply the number of months by 5, and add } the number of
days ; multiply this sum by the prmclpal oxpressed in dollars ; the
result will-be the interest oxpressed in mills.

6c. = int. of $1 for 12 mos., . & m\lls = int. for 1 month.
60 == 60 mills. = int, for 360 dys .} mill = int, for 1 day.
. 5 x months + } x days = int.

10 By the Canadian Statute it is provided that the silver coins
of the Canadian currency shall bear the same relation to the pound
currency that the sterling silver coins bear to the pound sterlmg,
being also of the sarse standard of fireness. Sterling silver is 92'5

er cent, fine, and from 1ib Troy of this meial ave coined 60 shil-
ings. The pound sterling is said to be equul to £1 4s. 4d. currency
or $4.863, t e ound currency being $4. In Martin and Tritbner’s
¢ Currency,” the Cauadian 10-cent piece is said to weigh 3842 grs.
and to e ; fine, but an analysis by Professor Croft shows that ‘tho
fineness is that of sterling. . The Amer can mint asserts the value
of this pieca to be about 9§ cents, their dollar containing 345°6 grs.
pure silver.

Examine the consistency of these stal:eme ts.

IT. —ALGEBRA

1 Multxply together .?— Sax + $a*+ g.r—-:}a. +
and &7+ 3ax—ad—jxrtda—i.
Divide the product by }x* +&a3c —2a -—’~.c+2w—‘; and extract the
square rook of the quotiont. —Toronto Umvcmt y, 1865,

Nore.~1st cxpression = }{(4x-a +1)(x=2a+1). See Teéachers'
Handbooks p. 72.
2nd expression = (4):-—a+1)(”r -4a-2) T
Dmsor (x—2a+1)(x+4a-2)
. Quotient {#c—a+1)? and sq. rt. = 2.c--§_;a+§

2. Prove (a‘+b’+c’)’+2\a':+bc+ca)’ 3(b‘+a.’+c’)(l’)c-{-::a-i-ab)2
={a*+b* + ¢~ 3ubc)?

L S

—éanfb‘t'*i&ge, 1862.

Put a*+b*+c*=x5; ab+betca=y; and ohserve that
x4+2y=(a+b+c)®. Also put a+b+c=:3, and obsorve
that @*+ 04 =3ube =z{z—y). Loft hand membor bo-
gn}gs 2425 = Bey?y de., (=Y c+2y) 5 e, 2 (x—y)
3. It z= J(ay* — a?) -+ v, and y == f(ax? —a?) +x, prove that
. w=4f(a?—a¥) <z

Norte,

—Toronto University, 1869.
INOTR, —y*?'=1y? - a3 .. x'y'2l=ar’y? Y —a%? (4) ’
wyt=ust —a’. Substitute for z%*in (A) and thus oliminate Y.
4. Prove
Y-z
.1+yz

_(u—2)(z-x)(z—v)
T T+ A ¥ ) EHay)
—Toronto, 1871.

Nots.—Put the left hand member =V, clesr of fractions, and
wo havo,

(E—a)(1zo)(1zy) + (= )L+ y2) (L +2y) + (2 ~ y)(L +y=) (1 +)
=V(l+y:) (L +:2)(1+2y) Factor loft hand member by
putting 2=y, &c. (oo Teacher? Handbook, .p. 83), and
(y=2) (z--x) (£—- z) == V(1+J,) (L42zx) (F'¥=zy). Divide
through and ¥V =

5. If (ay+b1:)—c—(mc+a.)-=-b (b..+cJ)-—a, then will
(c’+a.’—b’) = ; - (a’+b’-—c’)-
—Toronto University, 1872.

Note.—Put each of the given factors = m, whonce
acy+ber=c’'m, bex+abs=b’m, ab: +acy=a’m,

and by addition (acy+bex+abz)+abe(a’+b3+¢Y) = -—2’-';-'7 =

72—
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r-y
l+ay

+

a—c+b’+c —o=Y
a b

any oune of required relations Again combining,

mbd+e—aY)=2hr. . = + (b4c?—a?) =
similarly for the other éwo ot

6 If x4 a(y—2) =y + blz—2) =2z + c(x- y) = 1, prove that

ab+be+ca=-1.
. —Toronto Umpemty, 1882,

Note.—OClear of fractions and transpose, and /

z—ay+az=bc+y—br=—cxtecy +'-=0

Eliminate « from (1) and (2); also from (2)and 3) and

v _ (a+1) _ (e=1)b

x  ab+l ~ (bhtloy

7. If 2*2ayz=y?42, y +2b:z—~"+:z:’, z’+2czy=1.3+y" show
that z(a +bc) —y(b+ac)—-z(c +ab), and also that
(L-a)(a+bc)® = anl = anl, |
—Toronto University, 1870.~

nd

D arendd

2uhe

-

from which ab+bc+-ca= ——1£

Nors.-—'franspbsq so that
o=y +28— Qayz=y'— 2+ 2bor =2 — 4 - 2exy.
Taking (1)~(2), (1)—(3), and (2)+(8)"We get
z—ay~br =0, y~ar—cx =0, z-cy=by= O whence
:z:—cy+bc=(y—a..)+c—(z-—a J) +b.
From the latter pair (b+ac)=z(c+ab), and by symmetry
=z(a +bc), which is the first part:
Resume z—ay-bx=0, &o. Eliminate =z from (1) and (2),
from (1) and (8), and (2) and (2), and wo got
y _cdab _ 1=8 __.a—bc.
D prrary iy A X
Now the square of the first is eqtul the product of the
other. tr.'o equal fractions,
T (L-)(e+ab)=(1— b’)(b+ﬂ°)’,
whence by symmetry, &ec. .
8 Xf a,b, cbethemotsofx‘+pr’-rqz+r—-0 ahowthat
a+b b+c atc
<’ @b
1“'+(3r—m)l’+(1"— 2pg-+r)x+ (r—pg)=0. .
—Toronto University, 1872,

are the roots of the equation



