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,ithemitictl Pegartnent.
TORONTO UNIVERSITY EXAMINATIONS, 1883.

FIRST EXAMINATION.

EUCLID AND TRIGONOMETRY.
Examiner--EDoAR FRisvy, M. A.

1. If a straight lino bo bisected, and produced to any point, the
square on the whole lino thus produced, and the square on the part
of it produced, are together doublo of the square on half tae lino
bisected, and of the squire on the lino made up of the half and the
part produced.

2. In overy triangle, the squaro on the side subtending an acute
anglA is less tian the squares on the aides containing that angle by
twice the rectangle contaned by either of these saides, and the
straight line intercepted between the perpendicular let fall on it
fron the opposite angle, and the acute angle.

In any quadrilateral, the squares on the diagonals are together
equal to twice the suin of the squares on the straight lines joining
the maiddle points of opposite sides.

3. The angles in the same segment of a circle are equal to one
another.

Given the base AB, and vertical angle C, anyline drawn dividing
this angle in a given ratio will pass through a fixed pouit.

4. Dscribe an isosceles triangle having each of the angles at the
base double of the third angle.

Are either of the two circles essential to this proposition ?
5. If a straight lino be draîvn parallol to ene of the sides of a

triangle, it shall cut the other sides or those sides produced propor-
tionately.

If a straight line b drawn parr.llel to the base of a triangle eut-
ting off the nth part of the aides ; and diagonals of the remaining
rhomboid are drawn, they will mutually eut off the (n+ 1)h part of
these diagonals.

6. Similar triangles are te each other in the duplicate ratio of
their honologous aides.

Divide a triangle into two equal parts by a straight lino perpen-
dicular to the base.

7. If froem the vertical angle of a triangle a straight lino be dntwn
perpendicular to the base, the rectangle contained by the aides of
the triangle is equal te the rectangle contained by the perpendicular
and the diameter of the circle described about the triangle.

16 25 818. Provo 7 logi +51ogî+3log§ô=log2.

9. The angles of a triangle are in the ratio 1:2:8 and the sum of
the aides is 400 feet ; find the sides.

10. The vertical angle of an isosceles triangle is 30°, and one of
its equal sides is 20 ga feet, find the area and the length of tlbe
perpendicular on the base.

11. The three aides of a triangle are 20, 21, and 29 feet, find
the area, and the perpendicular from the opposite angle upon the
longest aide.

12. ABC is a triangle, and CD is drawn perpendicular to the
base, show that the segments of the base are equal to

2c - 2c

SOLUJTIONS.

1. Book-work. Euclid, Book Il., 9.
2. (a) Book-work. Euclid, Book IL, 13.

(b) Lot ABOD be the given tra ezium. Let X be the middle
pt. of AB, Y of BC, Z of CD, and W of DA. Join DB, AC, WY,
XZ ; also WX, YZ, WZ, XY. Thon WXYZ ie a para1leogram.
For WX, YX, ttc., join the middle points of the aides of the tri-
:ngles DAB, ABC, c. Thon since WX, YZ, &c., is a parallelo-
grain, the sua of the squares on WX, XY, YZ, ZW is-the oan
of the squares on W. and XZ. And donbles of these are equal.
But twico the squares on WX and ZY=4 times the square on WX
=once the square on DB. Sirnilarly for the rest.
Hence ACI+DB twice (WYP+XZe).

3. (a) Book-work. Book IIL, 21.
(b) Let AB be the given base and P, CI, (', &o., be the given

verticalangle in difforent positions. Now the locus of these posi.
tions is the are of a cir'cle which passes through A and B. Let-this

circle beôdescribed, and lot the ime CP divide the angle C in any
ratio and meet the circumferece agnair. at P. Join C and P. 'ïep
the angle PC6B=angle PCB. Ilonce C, is divided ina the s4me
ratio as C.. Similarly for 02, Ca, &c. Hence it is clear that all *
the lines pass through P.

4. Book-work. -Book IV., 10.
(b) The first and larger circle in net necessary, for we niay use

I. 22 to describe the triangle ABD.
5. (a) Bobk-w'ork. Book VI., 2.

(b) Lot ABF be the triangle. In AB let C bo taken so that
AB=u.AC. Draw CE parallel te BF, join CF and BE, cutting
each other in Q. Through Q draw DQG parallel to AF. Then
BD.DA=BQ.QE or FQ:QC. It may also be shown that A B:A C
=BD: DA. But AB=..AC, :. BD=n.DA. Conscquently AB=
(n+14)D, and therefore BE=(n+1)QE.

6. (a) Book-work. VI., 19.
(b) If the triangle is isosceles the perpendicular froin the ver-

tex will biseet the triangle. But if net, bisect AB in E, draw EF
perp. to B. Take BO a mean proportional bet ween BF and BC,
draw GH parallel to BE, thon 0If bisecta the triangle.

For É BEF:BGH=BF: BC. (Sinilar triangles & VI. 19.)
=A BEF:BEC.

. BGH= A BEC.
=¾ BAC. =HACG.

7. Book-work. See VI. C.
2. 100 34

8. 7 log 5logË + 3o 10
=7(5 log2 - log3 -1)+5(2 - 5 log 2-log 3)+3(4 log 8 - 3 log 2-1)
= log 2.
9. A-B:q=1 2:3;butA++R+C=180°.

A=30°, B=60°, C=90';
:in. A =ý, sin B=4 /î, sin C=1.

sin A sin B sin C
a b eAl 1 - - - = •

2a 2b c
and a+b i-c=400, three equations which give a, b, and c.

10. Base angles must=60°. Let p=perp.
Thon sin 80=p÷z0.J=b vi, :. p=30.
Let b=ba.e, then 30'+ib'=400x9, :. b=60V ;
and area =bp = 9007.

11. Area=,/(501 x9 x 41).
Area=ýµ x 29=/ (50 x 49 x 41), :. p=&c.

12. Let BC be the base and p the perp. froin A.
Let x=one segment, and
a - x=other segment.

.ct - = - =p,
x=&c.

ALGEBRA AND TRIGONOMETRY.

E.caminer-W. FITrRALO, M. A.

1. (1) Given x a find the values of x and y.

(2x+4y- 3:=22
(2) Given 4x-2y+5z=18 find the values of x, y, and z.

S67r+3y-2z=81j
2. Solve the following equations:

1 x+y=41(1) xy=20
(2) x4-42+6x-4x=15=0

(e+ :ry +y2= 7 1
(3) =21 ý

3. Define an arithmetical and a geometrical series.
(11 Find the nh terrm, and the sum of n terms of an arith-

metical series.
(2) Insert five arithmetical means between 3 and 16.

4. In a geonetrical series, if the ratio bo a proper fraction, show
that the sumi cf the'aÎries when the number o£ terms je increased
indefinitely has a lin9tiiig value.

The limit of the'sim of a geometrical series is 3k, and the

second tern in ; find the peries.
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