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Instructions

1. This paper consists of SEVEN questions.
2. Each question is worth 20%.

3. Answer ANY FIVE questions.

4. Show all your working.

THIS PAPER SHQULD NOT BE OPENED UNTIL PERMISSION HAS
BEEN GIVEN BY THE INVIGILATOR. ‘



Question 1

(a) Consider the AP

97, 94, 91, 88, --- .
i. Find the formula for the )
A. nth term | [2 marks]
B. sum of the first n terms [3 marks]

ii. If the sum of the first n terms is 160, find n.
‘ [5 marks]

~ 6
(b) Expand (1 - z\/§) and leave your answer in the form
a + 1b, using the

i. binomial theorem

=l

ii. de Moivre’s theorem

o

Question 2

(a) Describe the locus of points represented by the given
equation.

y? + 4y +20z — 6 = 0. [6 marks]

Make a sketch of the curve.
(b) Evaluate
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(¢) Prove
cos(A + B)cos(A — B) = cos’? A —sin’ B.  [6]




Question 3

(a) Find the middle term of the binomial expansion of

(b) Find the value of
, ® o\
- 27§ (§> : [4]
(c) The remainder when
P(z) = 2z* 4 523 + Aﬁ:2 — 5z + 3,

is divided by z — 2 is 45.
i. Find the value of A. 2
ii. Factorise P(z) and hence find all its roots.
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Question 4

(a) Solve for z :
By eln(2x2—1) =7

I

ii. logyz =3 —logy(z +2)

=)

(b) Use mathematical induction to prove

L1 .1 1 . n
1-3 3.5 5-7 2n-1)2n+1) 2n+1’

where n € Z and n > 1. [10]




Question 5
(a) Use synthetic division to divide

gt — 223+ 4z -9

5
z+2 5]
(b) Use Cramer’s rule to solve
T+y—2z = 6,

x—-2y+z = -3,

2r+y—32z = 14.
[15]

Question 6
- (a) Divide

20+t 522 — 82+ 7 0

2 +3
(b) Find the the first 4 terms of the binomial expansion of

(-2 + ab) N il

(c) Find all the fourth roots of —81. 6]




Question 7

(a) Given that z =1 — 21 is a root of
P(z) =22+ 2+ 10,-

find the two other roots. 5]
(b) Solve for z (in the range 0 < = < 27)

- cos2x +sinz = 0. 8]
(c) Use mathematical induction to prove
cos(f + nw) = (—1)" cos b,
where n € Z. (7]




