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in weight of 2% by waste in handling. How much less cash will he
recuivo than he uxpected ?

NoTE.- ton 8 tua @ 82 (toi >< cos.)

A 82o. a coust per lb, aund cust por lb = 63/o.
Gain on wholo @ 82 would havo boon $228.
Gain on lb - 82 - 63,6j = 18Sjc., :. number of pounds

bought = $228 - 18fSc. = &c.

. f5~ 1 f360 f26. Reduce to its simplest form of - of -.

Expression
=(lMi×X r)×(2×f i×X×e iX( x fXli×f'i× eÎ

7X317X 3X7X3X77<7

7'<17X3X3
10
76 x 17x 3"

7. My watch was right at noon. In the ovening, looking at a
distant clock, I was unable to distinguish whetlier the clock showed
five minutes to ton or ton minutos to oleven, ny watch then being
at twenty minutea past ton. Aftor.an hour or so, on looking at tho
clock, I was again unablo to tell whether it pointed to elevon or to
five minutes te twelve, and my watch was thon at half.past elvoen.
Vhat was the leat possible orror of the clock at the previous noon,

supposing tho r.itos of watch and clock to bu uniform, and could I
draw any inference as to the truo time ?

At first the-clock is oither 25 minutes.slowor or else 30 minutes
faster than the watch. Afterwards the clock is either 85 minutes
slower or else 25 minutes fastor than the watch. So the clock cither
lost 10 minutes or lost 5 minutes while the watch went 70 minutes.

Tine fromi noon to halif-past eleven =690 minutes by the watch,
during which the clock niust have lost 0? x 10 or o- x 5 minutes,

least error = &c.
8. If the hour and minute hands of a clock ara exactly alike,

show that their position will always enable us to distinguish between
them except after every intorval of 5, minutes starting fromt
noon, and the time by the clock will then be ambiguous except
after overy thirteenth interval.

9. Prove the following rulo for computing interest at 6% par
annuns for a poriod of monthsanau days :

Multiply the numbar of nonths by 5, and add à the number of
days ; multiply this suin by the principal expressed in dollars ; the
result will.be the interest expressed in mils.

6c. - inLt of $1 for 12 mos., :. 5 mills = int. for 1 month.
O. = 60 mills.== !nt. for 360 dys., :. ¼ mill = it. for 1 day.
:. 5 x months +.j x days = int.
10. By the Canadian Statute il is provided that the silver coins

of the Canadian currency shall bear the sane relation to the pound
currency that the stcrling silver coins bear to the pound sterling,
being alseo of the sar.e standard of fineuess. Sterling silver is 92·5
por cent. fine, and from lb Troy of this metal are coined 66 shil-
lings. The pound sterling is said to bu equal to £1 4s. 4d. currency
or $4.86î, the pound currency being $4. In Martin and Trdbner's
" Currency," the Canadian 10-cent piece is said to weigh 38-42 grs.
and te be å fine, but an analysis by Professor Croft shows that the
fineness is that of sterling. . The Anee can mint aserts the value
of this piece te be about9& cents, their dollar containing 345·6 gra.
pure silvor.

Examine the èonsistency of those statome ts.

IT.-ALGEBRA.

1. Multiply togeth·. '- ¾ + ýax+ + J -a+ -4
sud xi + ax-a'-y+ia-*.

Divide the product by j' + eir-2a3 -- b2- aud extract the
square root of the'quotient.-Tforonto Unirersity, 1865. -

Non.--1st oxpreg"ion =(4-a+1)(z-2a+1). See Tdchcrs'
Hlandbook,- p. 72.

2nd expression = J(4x-a+1)(r -4a-2) -
Divisor . =4(:-2a+1)(x+4a-2)

Quotient = (4x-a+1)", and sq. rt. =2xý-;ati.

2. Prove-(a'+b':c' ) -2(dab+ bc+ca)'-3(b'+d'+c)(b'-ca+ab)l
(a'+b'+c-3bc)'. .. 1862.

NoT. Put a'+b'+c'=x; ab+be+-ca=y ; and o1 sorvo that
z+2y=(a+b+c)'. Also put a+b+c=:, and ob-servo
that a+b'+c -3be=:(x-y). Left hand nembr ba-
cones e+2y'-3.zy', i.e., (L -)(.c+2y) ; i.e.., z'(x-y)'
Q. B.D.

3. If := 4(ayJ -d)+ y, and y== j(ax -a')+--x, prove that

-Toronto. Unirersity, 1869.

- : Z'!I''1 9iJ=.y'.-c (A)
z'y'=a' -a'. Substitute for ziy' in (A) and thus etiminate y.

4. Prove
y-z + z-x + -y (y-z)(z-:r)(-

1+yz 1+z.c 1+:ry +(1+» (1 +z.r)(1+.y)
-Toronto, 1871.

Nors.-Put the left hand inmber =', clair of fractions, and
we have,

(x-)(I+z)(1+xy)+(z- x)(1+-lyz)(1 +zy)+(x - y)(l1+ysj)(1 +=x)
=V(I+yz)(1 +:)(I+xy) Factor left hid membar by
putting x=y, &c. (se Teacher? Handbook, .p. 85), and
(y-:) (-.(.,,-z) = V(1+y:) (1+zu) (14zy'). Divide
througli and V = &c.

5. If (ay+bx)÷c=(x+a:)+b=(:+cy)÷a, then will

+ ~ b'+4c' -a' +-- (c+-b)=i 2 b-c)
a b c

-Toronto Unirersity, 1872.
Nonz.-Put each of tho given factors = m, whence

acy+bcx=c'm, bcx+abz=bm, ab:+acy=a2m,
and by addition (acy+bcx+ab)+--abc(a'+b'+c) - - =

any oue of required relations. Again combining,

m(b'+ c- a')=2bc. .. + (b'+c -a) = . n d
'.a .,2a6c

similarly for the other .wo.
6. If x -i- a(y-:) = y ÷ b(z -x) = z -- c( - y) = 1, prove that

ab+bc+ca= -1.
-Toronto 7niersity, 1882.

Nonx.-Clear of fractions and transpose,' and
z-ay+az=r.+y-bz= - ex+cy+:=0. 3

Eliminate x from (1) and (2); also fronm (2)-and (3) and
y (a+1)b = (c-1)b '
2 = ab+1 ~ (c), from which ab+c+ca= -1

7. If z'+2ayz=y'+z', y'+2bz=='+e, z'+2czy=s+y' show
that x(a-bc)=y(b+a)='z(c+ab), and also that

(I-a-)(a+bc)' = ani = an].
-Toronto (Taiversity, 1870.-

Non.-Transpose se that
z'=y' +z'-2ayz=y'-'+2bzz-y'+2xy.

Taking (i)-(2), (1) -(3), and (2) + (8)'we get
z-ay-bz = O, y-az-r c=0, x-cy-b =0; whonce
x=cy+bc=(y-az)-i-c=(z-ay)÷b.

Froni the latter pair 1i(b+ac)= =(c+ab), and by symmetry
=X(a+bc), which is the-first part.

Resumie z-ay -bx=O, &o. Eliminate x from (1) and (2),
from (1) and (3), and (2) and (2), and wo get

y c + ab 1-b' a-bc
.Z b+ac a--bc la c'

Now the square of the first is equal the product of the
other.tro equal fractions, ..

. :: (1-r')(c+ab)'=(1-b')(b+ac)",
whence by symnetry, &c.

8. If a, b, c be the roots of ' + px + qx + r = 0, show that
a+b b+c c+c

_ , b - are.the roots of the equation

r+(3r-p)' U'v-t2pq+r)y + (r-pq)=0.
-Toronto Universit y, 1872.


