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Question 1

a) The sum of an infinite geometric series is % - If the common ratio is

halved the sum of the resulting infinite series is 12 {7 Find the first

term and common ratio of the original series. (4 marks)

&

PC and PD are equal
chords of a circle. A
tangent 4B is .
drawn at P, Prove
that 4B is parallel to
CD.

(4 marks)

Question 2 (Start a new page)

a) The nth term of a sequence is given by

1 n
Tf‘) = a(;] + bn

If the first 3 terms are 11, 10, 11 find ¢ and b, and hence the fourth

term. (3 marks)



b)

(2 marks)

Question 3 (Start a new page)
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Let P(Qap,apz) and Q(Zaq,aqz) be points on the parabola x* = 4ay as shown in the
diagram .
a) Show that the equation of PQ is

y= p;qx"apq (2 marks)

b) Show that if the chord PQ passes through the focus (o,a),

then pg = -1 (1 mark)



¢) M is the midpoint of the focal chord PQand N lies on the
directrix vertically below M. T is the midpoint of MWV .

Write down
i) the co-ordinates of Ar (1 mark)
ii) the co-ordinates of N | (1 mark)

iii) show that T has co-ordinates

la(p+ q),—}(pz +q*-2)] (1 mark)

iv) show that the locus of 7'is »* = day (2 marks)



Question 4 (start a new page)

a) The sum of three consecutive terms of an arithmetic series is 21,

and the sum of their squares is 155. Find the three terms by letting
a be the middle term. (5 marks)

b)
8

O -
T
- not to

Two circles touch internally at a point 4 and the smaller of the two circles passes
through O, the centre of the larger circle. 4B1is any chord of the larger circle, cutting the

smaller circle at §. The tangents to the larger circle at 4 and B meet at a point, 7.

Prove 1) ABis bisected at § (3 marks)

it} 0,5 and 7T are collinear (2 marks)



Question 5 (start a new page)

a) The normal at any point P24, at* Jon the parabola x* = 4ay cuts the
yaxis at  and is produced to a point R such that PO =QR

i) show that the equation of the normal is x +y—at’ - 2at =0

ii) find the co-ordinates of O

iii) write down the coordinates of R

iv) by eliminating ¢ show that the locus of R is x’= 4aly - 4a)

b)

In the diagram 4BCD is a cyclic quadrilateral. CD is produced to &

P is a point on the circle such that

copy the diagram
give a reason why £4BP = £4DP
show that PD bisects £4DE

ZLABP = LPBC

(1 mark)
(1 mark)
(2 marks)
(2 marks)

(1 mark)
(2 marks)

if, in addition, ZBAP =90° and £4PD = 90° state where the centre of the

circle is located.

{1 mark)



Question 6 (start a new page)

A man borrows $30 000 at 12 % p a compound interest. If the principal plus

interest are to be paid by 20 equal annual instalments,

i) Write an expression for 4, the amount owing after 1 year. Let the

annual instalment be M. (1 mark)
ii)  Show that the amount owing at the end of 2 years is given by
4,=30000 (1L.12f -M(1.12 +1) (1 mark)

iii)  Find the annual instalment (3 marks)

b) Prove by mathematical induction that

Zn:rz =-é—n(n+1)(2n+1) (4 marks )
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