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Section B
|Answer FOUR questions from this section.]

4. Define a parallelogram and from your definition prove that
a diagonal bisects the parallelogram.

P is any point on the diagonal BD of a parallelogram ABCD.
KPM is drawn through P parallel to AD to meet 4B at K and DC
at M ; XPZ is drawn parallel to AB to meeet 4D at X and BC at
Z. Prove that the parallelograms AKPX and CZPM are equal in
area.

5. Prove that the opposite angles of a cyclic quadrilateral are
supplemnentarv

State the converse of this theorem. [No proof is required.]

A, B, C, D, E, F are six points in order on the circumference
of a circle such that 4B is parallel to ED, and BC is parallel to FE.
Prove that CD is parallel to 4F.

6. Prove that if two circles touch externally their centres and
the point of contact lie in a straight line.

State, as precisely as you can, what is the locus of the centre

of a circle of radius 1 in. in each of the following instances :
(i) When the circle passes through a fixed point P

(i) When the circle touches a fixed line XY.

(iii) When the circle touches internally or externally a fixed
circle of radius 1% in

7. Itis known that two triangles EGH and LNT are such that

BN L
EGT EH
cstablish that the triangles® are similar? (The question can be
answered in two distinct ways. Give both if you can.)

What further piece of information is needed to

ABCD is a given quadrilateral and K a point inside it such
that /DAK = |/ CAB and (4ADK = /ACB, | Prove that

AK AB,

Th=ac and that the triangles BAK, CAD are similar.
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8. A4 1s a point on a circle of radius 3-5 in. whose centre is O.
A point P is taken on the tangent at 4 such that AP = 6-5 in.,
and OP meets the circle at B (B lying between O and P). Calcu-
late, as accurately as you can, (i) the size of the angle POA; (ii)
the length of the chord 4B ; (iii) the area of the triangle ABP.

JULY, 1949
TRIGONOMETRY
(2% hours)

[Answer ALL questions in Section A and FOUR questions n
Section B.|

SECTION A
1. (i) Use your tables to find
(1) sin283° + cos283°;

(2) all the values of x between 0° and 360° for which
cosx = 0-4258.

(ii) If « is obtuse, f is acute, and sin a=4$, tan =%, find,
without using tables, the values of sin2 «, cos2 o, sin (20 f).

2. (i) If ais acute, prove that sec’e = 1 + tan?a.
Solve the equation sec?ax = tan « + 7 giving all the solutions
from 0° to 360°

(i) Prove the identity
sin24cos?B — cos24sin?B = sin?4 - sin?B.

3. ABC is a triangle with the angle B obtuse.
Prove that b* = a® + ¢® — 2accosB.

The sides of a given triangle are 31 in., 11 in., and 24 in.
Find the greatest angle and show that the area of the triangle is-
664/3 sq. in.
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SecTioN B

[ Answer FOUR questions from this section. ]

4. A, B, and C are three consecutive milestones on a straight
road running due east. The bearings of a place X from 4 and B
are N.72°E. and N.43°E. respectively. Find the shortest distance
of X from the road to the nearest yard and also its bearing from
the milestone C.

5. (i) Assuming the formulae for sin(4 + B) and cos(4 +B)
2tan 4
1— tan24

that tan224° =4/2 - 1.

prove that tan24 = and, without using tables, deduce

1-+sin26

o ; : 2(4 i
(ii) Prove the identity tan*(45 + 6) ey T

6. C isa peg distant 1 ft. from a vertical wall. A rod ACB of
length 16 ft. rests on the peg with the lower end 4 touching the
wall and is inclined at an angle x to the horizontal. If y feet is
the vertical height of the middle point of the rod above the peg it
may be shown that y = 8sinx — tanx. [No proof required. ]

Plot the graph for this expression for values of x from 0° to
80°. Take 1 in. to represent 10° on the x-axis and to represent
1 ft. on the y-axis.

From your graph find (i) the value of x for which y is a
maximum; (i) the values of x for which y = 3}.
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7. (i) T is a point outside a circle of radius 6 in. at a distance
of 9 in. from the centre O. A tangent from T touches the circle
at P and OT meets the circumference in 4. Find the length of
the minor arc AP.

(r = 3-142. A lies between O and T.)
(i) Show that 4cos § + 3sin 6 may be put into the form
Scos( 0—a) and find the value of «
Hence or otherwise solve the equation
4cos O 4+ 3sin 6 = 2
for values of 6 between 0° and 360°.

8. The angle of elevation of the top of a tower from a point 4
due south of it is 26°, and from a point B due east of it is 36°. If
A and B are a quarter of a mile apart, find the height of the tower
to the nearest foot.

Jury, 1950
GEOMETRY
(25 Hours)

[Answer ALL QUESTIONS from Section A and ¥FOUR from Section B.]

SECTION A

1. In the question, ruler and compasses only are to be used.
All arcs and lines used in the construction should be left plainly
visible in the figure so that the examiner may see your method.

No other explanation is required.

Construct a quadrilateral ABCD from the following data:
AB=1-7 in., BC=2-2 in., diagonal AC=3-2 in., CD is parallel to
BA and £ ADC=90°.

Now produce CA beyond 4 and CD beyond D and construct
the escribed circle of the triangle ACD which touches AD, CA
produced and CD produced.
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2. (i) In a triangle ABC, AB=AC and D is a point on AC such
that AD=BD=BC. 1If s A=x°, calculate all the angles of the
figure in terms of x, and hence deduce the numerical value of x.

(ii) ABCD is a quadrilateral in which AB=2-8 in., AD =25
in., DC=85 in.,, £ B=90°, /C=90°. Calculate the length of
BC and the area of the quadrilateral.

8. (i) 4B is the diameter of a semicircle centre O. C and D
are two points on the circumference, D lying between 4 and C.

The radius OD is parallel to BC and /CAB=38°. Calculate the
size of the angle ACD.

(if) ABC is a triangle in which /4 is a right angle and D is
the foot of the perpendicular from A to BC. Write down two
fractions each equal to the cosine of the angle ABC, and deduce
that AB*=BD.BC. Write down a similar expression for AC? and
deduce Pythagoras’ theorem from the two results.

SEcTION B
[Answer any FOUR questions from this Section.]

4. If it is required to prove that two lines in a figure are equal
in length, it may be possible to do so by using properties either of
congruent triangles, or of opposite sides of a parallelogram, or the
intercepts made by parallel lines, or in some other way. Give FOUR
different methods by which it might be possible to prove two angles
of a figure equal.

ABCD is a square with E the mid-point of AD and F the mid-
point of CD. Prove that/ ABE = / DAF and that BE i perpen-
dicular to AF.

5. (i) Prove that parallelograms on the same base and between
the sams parallels are equal in area. (If the formula for the area
of a parailelogram is used, it must be proved.)

(1) The figure shows a rectangular box standing on a base
ABCD. X is the mid-point of GH. AD=6in., DC=4 in., CG=3
in. Calculate the angles made with plane ABCD by (1) the plane
XAB; (2) the line XA4.

A

6. Prove that the angles subtended by an arc of a circle at any
two points on the remainder of the circumference are equal.

ABC is an equilateral triangle. E,M are points on AB such
that /BCM = /MCE= ¢/ ECA. The bisector of /EMC meets
CE at X Prove that BUXC is a cyclic quadrilateral and that
BM =MX.

7. [No proofs are required in this question. |

(i) A is the centre of a fixed circle of radius 5 cm. and £ the
centre of a variable circle of radius 8 cm. which touches the first
circle externally. What is the locus of B?

(i1) If B is the centre of a variable circle of radius 3 cm. which
touches a fixed straight line XY, what is the locus of B?

(iii) Draw a circle of radius 5 cm. centre 4 and draw a line
XAY through its centre. Now construct one circle of radius 3 cm.
to touch XY and to touch the first circle externally.

8. Prove that the ratio of the areas of similar triangles is the
square of the ratio of their corresponding sides.

ABC is a triangle inscribed in a circle. The tangent to the circle
at C meets AB produced at M. Show that,
AM  AC?
BM ~ BC¥
9. State the cosine rule for a triangle.
In a triangle ABC, BC=5 in., CA=7 in., AB=4in. Prove

that cos B= —0-2, and find /B and sin B from your tables. Cal-
culate further (i) the value of sin 4, and (ii) the area of the triangle.










































