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1. State and prove a construction for bisecting
a given angle.
P is the middle point of the base BC of a
triangle ABC. The perpendiculars from P to AB,
AC are equal. Show that the triangle ABC is
isosceles.
2. Prove that , if in a triangle ABC the side AB
is greater t han the side AC, then the angle ACB
is greater t han the angle ABC.
Show also that , if in this triangle D is the
middle point of BC, then the angle BAD is less
than the angle CAD.

3. Prove that in a right-angled triangle the
square on the hypotenuse is equal to the sum of
the squar es on t he sides containing the right
angle.
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If a parallelogram has all its sides equal and
one of its diagonals equal to_ a sioe, show that its
diagonals are in the ratio V3 : l.

4. P , Q are two points on the same side of a
straight line AB. Prove that, if the angle APB
is equal to the angle AQB, then the four points
lie on a circle.
ABCD is a quadrilateral iu!cribed in a circle;
CD is produced to E. Show t at the bisectors of
the an gles ABC, ADE meet t a point P on the
circle.
5. Prove that the tangent at any point of a
circle is perpendicular to the radius through the
point of contact.
Two circles, external to each other, have centres
A, B and radii rJ) r 2 respectively. N is a point in
I1B such that
AN2 - NB2 = rl~ - r 22 ,
and P is any point in the straight line through N
perpendicular to AB. Show th at the tangents
from P to the two circles are equal.
6. P rove that the ratio of the areas of similar
triangles is equal to the ratio of the squares on
corresponding "'· des.
AB is a diameter of a circle, and C is a point
on the circumference; F is the foot of the perpendicular from B to the tangent at C. Prove that
the triangles BFC, BCA are simila,;-.
In AB a point D is taken such that AD is equal
to AC, and DE is drawn ,p arallel to BC to meet
AC in E. Prove that t he triangle BFC and the
quadr ilateral BDEC are equal in area.
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7. The diagonals AC, BD of a cyclic quadrilateral meet in O. Prove that
~

A B AO OB
CO = OO = OC

If the diagonals of this quadrilateral meet at.
right angles, and A B = 2CD, AD = 3BC, calculate
by aid of the tables the angles BAC, DAC, an d
deduce the angles of the quadrilateral.

8. C is the middl~ point of the lower edge of a
tar get 10 ft. squ art:. From a point P, such that
PC is . perpendicular to th ~ target and 30 ft. in
length, shots are fired at the centre of the target.
One bullet grazes the target at the middle point
of its upper edge, another graz,es it at the middle
point of a vertical edge. Assuming the bullet to
travel in a straight line, calculate the angular
error in aim in each case.
DECElV1BER, 1928.
(2 hours.)

1. State t he t wo cases in which two trianb>ies
are not necessarily congruent, although three out
of the six parts of each are equal.-

The sides AB and AC of a triangle are 4 and 3
inches respectively, and the angle B is 30° ; construct two tI'ian~les which satisfy these conditions.
Measure the thlrd side of each.
2. Pr ove that t he opposite sides and angles of
a parallelogram are equal.
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ABCD is a parallelogr am in which AB = 2BC,
and the bisector of the angle A cuts DC in E .
Prove that AEB is a right angle.

. 3. Pr ove that equal chords of a circle are
equidistant from the centre.
\.<

The radius of a circle is 3 inches and P is a
point distant 4 inches from the centre. Construct
a chord of length 2'5 inches t pass through P.
4. Prove that angles in the dame segment of a
circle are equal.
ABC is a fixed isosceles triangle in which
AB = BC. AB and BC subtend equal angles at
a point P within the angle ABC. Prove that P

may lie on a fixed straight line, or on the arc of
a fixed circle.
5. Prove that, if a perpendicular is drawn to
t he hypotenuse of a right-angled triangle from
t he opposite vertex, the t r iangles on each side of
t he perpendicular are similar to the whole triangle
and to one another.
Show how you would construct a parallelogram
having all its sides equal, which will have a given
angle aiid be equal in area to a given parallelogram.

/ 6. ACB is the diameter of a serri-cir cle, whose
centre is C ; semi-circles are described on AC and
CB, both on the same side of AB. If AB = 12 cm.,
calculate the radius of a circle which shall touch
t he three s emi-circles, and construct t he figure ,
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7. ABCD is a quadrilateral in which AB = 9 in.,
BC = 12 in., AD = 25 in., CD = 20 in., and B is

a right angle. Calculate the length of the diagonal
BD and the area of the quadrilateral.
8. T is a point distant 7' 5 inches from the centre
C of a circle; a line i'AB is drawn to cut the circle
at A and B and pass through the centre ; TO is
the tangent from T to the circle. Being given
that TA is 2 inche ~ , calculate the angle OTC and
the length of the c~10rd OB.

JljLY, 1929.
(2 hours.)

1. (a) Prove t hat, if a pair of opposite sides of
a quadrilateral are equal and parallel, the other
pair are equal and parallel.
(b) Prove that the straight line joining the
mid-points of two d des of a triangle is parallel
to the third side.

2. Prove that the area of a triangle is equal to
half the area of a r ectangle on the same base and
of the same altitude.
'Draw a triangle ABC such that BC = 10 cm.,
CA = 7 cm., AB = 8 cm.; and tak'J X .i n BC such
.that BX = 3 em. Then find by a geometrical
construction (i) a point Y in CA produced, and
(ii) a point Z in CA, such that each of the triangles XAY and XCZ has the same area as the
triangle ABX. '
3. Prove that, if two opposite angles of a
quadrilateral are supplementary, the vertices of
the quadrilateral lie on a circle.
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Two circles PA B, QAB intersect in A, B ; and
any line through A cuts the circles in P and Q
respectively. The lines joining ::. point
to P
and Q cut the circles PAB, QAfl in Rand S
r espectivel y. Prove that the points 0, R, S, B
are concyclic.
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4. Prove that, if a straight line touches a circle,
and from the point of contact a chord is drawn,
the angles which this chord makes with the
tangent are equal to the angles in the alternate
segments.
A BC is any triangle; and the circle drawn
through B touching AC at A cuts in P the circle
drawn thr ough C touching AB at A. Prove that
AP bisects the angle BPC.
5. Prove that, if two triangles are equiangular,
their corresponding sides are proportional.
ABC is any trIangle; on the lin.e drawn through
A parallel to BC two points Y, Z are taken such
that the angles AYB, A ZC are equal to the angle
BA C. Prove that Y A : AZ = AB2 : AC2.
6. Eithe1', Draw a triangle ABC such that
Be = 10 em., B = 50 0 , and C = 70 0 • Draw
through X the mid-point of BC a line cutting
CA in Y and AB produced in Z, such that
YX : XZ = 3 : 7. Measure the length of YZ.
Or, AEC is a triangle in which BC = 100 ft ..
sin B = 075 and cos C = 0'55. Calculate the
length of the perpendicular from A to BC.
I

7. Two triangles A BC, PQR hwe the same
area, namely 100 sq. ft.; in A BC the angle
A = 670 and AB = AC; in PQR the length of
QR = 13 ft. and PQ = PR. Calculate (i) the
length of BC, (ii) the angle P.

!l

DECEMBER, 1929.
(2 hours.)
1. . ABCD E is a five-sided figure having all its
angles equal to one another and all its sides equal
to one another. Prove that, if M is the middle
point of CD, then A M is perpendicular to CD .
2. P rove that, if a pair of opposite sides of a
quadrilateral are equal and parallel, the other pajr
of sides are also equal and parallel.
'./ In the quadrilateral ABCD, the opposite sides
AD, Be ar e parallel but unequal. If P is the
middle point of CD, prove that the area of t he
triangle APB is equal to one-half the area of the
quadrilateral ABCD.
3. Prove that, if two circles touch externally,
the point of contact lies on the straight line
through the centre 1.
.
Describe ~ circle with cent re A and radius 1
inch. From A draw a straight line AC, of length
3 in., cutting the circle in B. Through C draw n
st.raight line CX making the angle ACX equal tb
50 0 • Construct a circle to touch CX and to touch
the first circle at B. (No explanation need be
given, but construction lines must be shewn
clearly.)
.

4. Prove that in any triangle the s um of the
squares on any t wo sides is equal to twice the
square on half the third side together, ith twice
the square on the median which bisects the third
side.
In a triangle ABC, the points Band C are fixed.
and the sum of the squares on AB and AC is a
given onstant. Prove that the triangle has
greatest area when it is iso celes.

5. Prove that the internal bisector of an angle
of a triangle divides the opposite side internally
in the ratio of the sides containing the angle.
•
/' The triangle ABC is right-angled at A, and D
is t he foot of the perpendicular from A to BC.
The internal bisector of the angle ABC cuts AD
in X, and the internal bisector of the angle DAC
cuts DC in Y. Prove that XY is parallel to AC.

JULY, 1930 .
(2 Lours.

1. (a) Prove that opposite sides of a parallelogram are equal.
(b) Prove that, if the diagonals of a parallelogram are equal, the parallelogram is a rectangle.

2. Draw a triangle ABC, in which BC = 10 em.,
42°, C = 73°; and · cons eruct geometrically
t he internal bisector of the angle A .
If this bisector cuts BC in D, and if M is taken
in BD so that M D = DC, construct (using ruler
and compasses only) the liI).e t hr ough M which is
parallel to AB cutting A D in N. Prove that each
of the triangles AMD and BND has the same
ar ea as t he.tria'l.lgle ADC.
B

=

[Construction lines must be clearly shown.]

3. Prove that angles in the same segment of a
circle are equal.
Two circles ABCD, ABVW intersect in A and
B , and from any points C, D on the former circle
the lines CA, DA ar e drawn meeting the other
circle again in V, W. P r ove t hat the angle CBD
is equal to t he angle VBW.

