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8. F>r each of three succeeding months the population of a North
west town rose 50 par cent. ; and at the end of the third month was
2,700. What wis the population at the beginning of the tine ?

0. Loap year is omitted onco in overy century, oxcept those cen-
turies wlhpso number is divisible by 4. What i5 the average length
of a ydar t

10. A cube is formed of a cortain number of pounds avoirdupois
of a substance. and the same nunber of pounds Troy of t'he same
substance. What proportion will a side of the cube boar to a sido
of a cubo formed of the same number of pounds as before, but all
avoirdupois ? (175 lbs. Troy-144 Ibs. avoirdupois.)

Values-1, 10 ; 2, 6 ; 3, 8 ; 4, 10 : 5, 10: 6, 10 ; 7, 12; 8, 12; 9,
10 ; 10, 12.

ALGEI3RA.
Tum-t»-Two Houns.

(Eighty per cent. of tMis paper wtif be comidered a maximum.)
1. Divide (1). (a--b)c + (b-c)as + (e-a)bt by (a-b)(b--c)(c - M.

(2). Ê2±y- e y.by2 .
xeyl a*y5  x y

2. Vhat must be the values of a, b, and c that xYl3axr + hx+c
may have x-1, x-2, and x - 3, a as factors?

3. Find the H.0.F. of-
(1). 3x--4O+1 and 4x--x*-xe+x4-1.
(2). tW-y+27z2+18xys and 4:r*+12x:+0z'- y'.

4. Simplify--

(4* {2x \ 8 (4x2+2xy, \
(1). 1 )\X- 1+ - \4+2r+

(2 e+ (abb)2&+(ab+1)x+b
bz+(ab+1)xz+(a+b)x+1

5. Find a value of :r that will make independent

of c and (.
6. (1). If af+b+c=0, then

1 1 1 f

(2). If x=-a+b 4c 2 and y=ab+bc+ca, then x3+2y.--3xy4
(a'++lc-Sabc).

(3). If 2a=y+z, 2b=z+:r, 2c=x+y, express (a+b+c)'
- 2(a+b+c)(at+b+c) in terms of x, y, and z.

7. Find a value of a which will maire the quantities

(a +b)(a+) and (a+c)a+d)equal to one another.
a+b+c -- a+o+d

& Solve the equations-

(1). 4/x+3+4x+25.
5-x 5-2m »+1 2+5x

(2) -+---+-3-2=0.
3 4 3 2

(3). (x+a+b)(c+d)-(xto+d)(a+b),. where c+d is not equal
to .+b.

9 Une ide of a right angled triangle.exceeds the other by 3 ft.,
ne. tiher being the hypothonuse, and its area is 18 sq. feet. What
arm the sides ?

13. A cistern with vertical sides is h feet deep. Water is carried
away from it by one pip ae as fast as it is supplied by another. Find
at what point in *he Bide the former pipe must be inserted that the
cistern may fill in twice the time it would did water not flow from
it atall.

Values-1 (1) 6, (2) 4-;-2, 6'; 3 (1) 5, (2) 7 ; 4 (1) 5, (2) 6 ; 6 (1)6,
(2) 7, (3) 5; 7, ; 8 (1) 6, (2) 5, (3) 5i: 9, 7 ; 10, 8.

EUCLID.

Tn-Two Homxu.

.Algebraicalproofs will be allowed for 6, 7, and 8.

1. State the differences between a square, an oblong, a rhombus,
ar a rihomboid.

What riame employed in Euclid will apply to all of them ? What
te the first two -only ?

2. Upon the eame base, and upon the min.e side cf it, there can-
net be two triangle& having their aides terminated in one extremity

r'i the base equal te onc another, and ala those terminated in the
other extremgty.

3. Equal triangles upon the mme base and upon the sae side of
it are betwen the same parallels.

4. To fird a point within a triangle such that if lines be drawn
from it to the ingular points the three triangles thus formad shall
be equal.

6. The straight linesdrawn through the points of bisoction of two
sides of a triangle is parallel to the third side.

6. If a straigIt lino bo divided equally and also unequally, the
rectangle cont4 ined by the unaqial partb is less than the square up-
on one of the equal parts, by the square upon the lino between the
points of division.

7. Show that the proposition of question 6 includes the following,
vi2. :-The rectanglo uder the tum and difference of two lines is
equal te the difference of the squares upon the lines.

8. Of all rectangles with the same perimeter the square has the
greatest area.

Values-1, 8+2+2; 2, 14 ; 3, 12; 4, 12; 5, 12; 6, 14; 7, 12 ; 8,
12.

NATURAL PHILOSOPHY.
T»iE--Two HoUxs.

1. How are forces measured? What is the unit of force con
moniy adopted in statics ? What general relation is there between
the latitude of any place and the magnitude of the statica unit of
force for that place ?

2. What is meant by saying that two or more giron forces oxactly
balance cach other ?

If a body moving with constant velocity in a straight lina be
brought under the action of two forces which exactly balance each
other, what will be the result with regard to the motion of the
body?

3. Explain how a force miay be comnpkfy represented by a
straight lino.

Draw a diagrami to represent the frare and the forces acting
thereon in the following :-A square frame A.BCD, whose aides are
each 3 ft. long, is under the action of four forcen; lst, a force of 3
ibs. acting at A, and from A towards C; 2nd, a force of 3 lbs. act.
ing at B, in the direction from D to £s; 3d, a force of 6 lbs. acting
at C, and from C towa-ds D; 4th, a force of 5 lbs. acting at D, in a
aine parallel to CA, a.Ad in the diwaction from C to A..

4. State the parallelogram of forces.
Two forces of 10 units each act in lines which meet in a point,

and the angle batween their directions is 120. Show that they
may be balanced by two forcesof ô unita each, and determine the
directions in which theso must act.

5. State the principle of the lever. -
Two boys playing t, sae-saw find they balanco each other stand-

ing on the ends of a uniform plank laid across a loz, when the arms
of their see-saw are 7 ft. and 8 f t. respectively. Find the weight
of the plank, the weights of the boys being 75 Iba. and 93 lbs. re-
spectively.

6. What is meant by the specific «ravity of a body ?
A cubic foot of anthracite coal which weighs IOa lbs. in the air is

found te weigh only 45 lbs. 2 oz. in a certain specimen of potroleu.
Find the specific gravity of the petroleum, assuming that a cubiz
foot of water weighs 1,000 oz.

7. Describe the common mercury barometer and state. the prin-
ciples of its action.

Find the greatest heiglit to which water will rise in a common
suction punp when the mercury in the barometor stands at 30 in.,
the specifi c gravity of mercury being 3·6.

Values-1, 10; 2, 10; 3, 20; 4, 15; 5, 15; 6, 25; 7, 15.

MENTAL ARITHMETIO.
Tvm-T -rrmun Mzçruvs.

1. A hall-way is 90 inches wide, and takes 25 sq. yds..of ,il,
cloth te cover it. Ho*.'long is it ?

2. A gentleman travels fi-r Toronto to Montreal and back. He
goes at an average rate of 83 miles per hour and returns at an
average of 80 miles por hour, and he finds that ha oucupied one
hour longer in returning than in going. Find the distancefron
Toronto to Montreal..,

3. A can' o a piece ofomrk in 7 days, and B ... n do it in8 days.
A works atit fo2jl aid B works at it for 3 days., .,then
finishes it in 3days. Ii hor many days could C have doiteéhe
whole work alone ?


