30

THE CANADA SCHOOL JOURNAL.

Section C.—ALGEBRA.

13. Expinin why tho product is a'* when a®is multiplisd by «,
and why the quotiont is @® when «® is divided by o™
14, Obtain (& + ¢+ 13) — (#*—B.c + 15,7 m 1ts simplest form, and
find its value when Sr=-3.
15. Siwmplify the expressions ;—
r—d e a—b
(@) 1 1

@
a b 1- x
1.1 1
by §3+,.- )+ %x—-):
@) (2 3)') (9.2 .r)
16. Find the groatest common mensure of x4 - 5x' - 6x* 436,17
aad 3.2 - 132+ 432 - 8, and write down these expressions in factors.
17. Sulve the equations :—
20r—03 H-r,
07 035
Sy 20 18 x, w19

O y-5=5 ats7ie

18. A sum of £23 14s. is to bo divided between A, B, and C; if
B gets 20 per cent. more than d and 25 per cent. more thau ( how
much does cach get 7

@) a~—

b

Skcoxp StaGE.

(Three Hours are aliowed for this Paper.)

Secrion A.—ARITHMETIC axp ALGEBRA.
21. Find the value of

G+ EDC-D 6D

when r=—"~ .
hen » e

22. Reduce the following exprassion to its simplest form :—

a:b)_ _a__+ b \?
‘(a+b )a-—b IT——&)

and find its value expressed as a decimal when
a=2and b=/ 5=2-23607.

23. Find all the values of « or of 2 and y which satisfy the fol-
lowing equations :— .

9 25
((l) -r +

L 49=9.

w~1
() @=4c+3)"—8(r—d4c+3)+0.
(¢ 4(x*—y?)=35, x-2y=2,

24. The first of two victures is 1 ft. Gin. by 2 ft., the second 2 ft
by 2{t. Gin. ; they ave to be framed in the same way ; if the glass
and frame of the former cost 7s. 6d. and that of the latter 11s. 2d.,
what is the price of the glass per square foot, and of the frame per
foot of length 7

25. Find tho first five terms of the square root of 14z, and by
means of them show that \/(101)==100498756.

26. A racecourse is 3,000 ft. lung; 4 gives B a start of 50 ft. (so
that B has to run 2,950 ft.), and loses the race by a certain number
of seconds ; if the course had been 6,000 ft. long, und they had both
Lkept up the same speed as in the actual race, 4 would have won by
the same number of scconds.  Cumpare A’s speed with B's,

Sterion B.—-GEOMETRY.

27. It a straight line be bisected and produced to any point, the
rectangle contained by the whole line tEus produced and the part
produced, together with the square on half the line bisected, is
equal to the square on the straight lino made up of the half and the
part produced.

Iu the triangle ABC lot 4B equal A (), produce BCto D, join
AD ; show that the square on 4D exceeds the squareon A B by the
rectangle BD, DC. -

28. If an angle at the centre of a circle, and another at the cir-

cumference stund on the same part of the circumference, show
that t:lle former angle is double the latter. Only one case need be
proved.

Draw a straight line which shall divide a given circle into
two segments, such that .he anglo in the one shall bu thiee times
the angle in the othor, )

20. Show that the angle in a semicirelo is a right angle,

If the diagonals of a quadrilateral are equal, and bisect each
other, show that the quadrilateral is a rectanglo. ’

30. Construct a square cqual to une-third of a given square.

31. Describe three circles of given radii such that two such shall
touch ench other externally um‘f the third internally, What rela.
ticlnlu 1;\\%3( exiat botween the radii if the construction is to be pus-
sible

32, Lot P4 and PD be two lines of given length ipclined at any
angle ; in I’4 take any point B; find a point € in PL) (or I’D pro-
duced) such that the rectangle A P, PD shall equal the rettangle
CP, PD. Row-could you tell by meroly consi(lerin the angles
PAD and PDB, whother C falls in D, at D, or in I’i) produced 7

Trirp StAcH.

Skcrioy A.—MISCELLANEOUS.

41. Find all tha values of x and y that satisfy the equations
gmytl 2oyl

]

Tty+2 xdy
R S
z-y+1 aty .

42. Show how to find the nuinber of houogencous products of r
dimensions, which can be formed of powers of n letters a, b, ¢,. ...
How many sets of positive integral values of u, 4, y, and z,
satisfy tho equation
. ntaety+2=12,
NaB.—Zero (0) is to bo reckoned a positive integral value of
Uy 2, Y, OF %

43."If a and b are any two numbers, and A, &, H three other
numbers, such thut a, b, 4 are in arithmetical progression, a, b, ¢/
in geometrical Progression, and a, b, M in harmonical progression,

show that
4H(4=C)(G—H)=G(A—H).

44. If two paraliclograms have a common diagonal, show that
the straight lines joining the angular points on oneside of the di-.
agunal is paralle] to the stmight%ino juining the angular points on
the other side of the dingonal.

45. Let two circles touch internally at 4, and let the radius of
the ono be equal to the diameter of the other circle ; draw AB the
diameter of the larger circle passing through A, and 8P to touch
the smaller circle in P ; join AP ; show that the square on BP is
threo times the square on AP,

46. Show how to construct a thombus, having given its angles,
and the radius of its inscribed circle,

HONORS EXAMINATION.

You may not answer more than ton questions.

‘The value attached to each question 1is 50.

Three hours are allowed for this papor.

61. If &', 2", ', ¥’ are tho values of a and y, which satisfly the
equativns ax+by+e=0.

L +miyt+n=0.
Show that a?(m +n)3-b*(n+1) + *({ 4+ m)=0 provided
22" +y Yy +1=0.

62. Thore are n things, p of ono sort, g of another sort, r of a
third sort, and so on ; find the number of combinations that can be
formed of them, taken m at a time.

Two counters are marked 4, three B, five C, and two D ; how
many diff.rent combinations can be formed of the counters taken
five at a time,

65. When mand n are small compared with x show that—

" -

log (x~ m)—1log a:=§ ( 1+ —2—;:-'3 (log(x +n) — log x) approxily.

Given log 1-01=0-0043214, calculate log 1-0075.
G4. Sum the following series :—
1 1 1
+ =+ +....ad. inf,

@ o) GrD) re) T g T

@) x4 %xT+TxV+....+(@2n+1) 2u+3)

(©) Im+d(m-1)+7(m—2)4..... +(B+2(m-1) 1.
65. ABCD is a quadrilateral, having the sides 4.8 and DC parul-

1Jel to each other, and together equal to the side BC ; show that the

i abraight lines, which bisect the angles B und C, intersect in 4D.




