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Instructions

6.
7.

. This paper consists of SIX (6) questions in TWO sections.
. Section A is COMPULSORY and is worth 40%. Answer ALL questions

in this section.

Section B consists of FIVE questions, each worth 20%. Answer ANY THREE
(3) questions in this section.

. Show all your working.

. Start each new major question (Al, B2 — B6) on a new page and clearly

indicate the question number at the top of the page.
You can answer questions in any order.

Indicate your program next to your student ID.
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SECTION A [40 Marks]: ANSWER ALL QUESTIONS

Al (a) Solve for the value of  in

[5 marks]

(b} A sum of money Ay Emalangeni is invested in an account that pays interest at % p.a.
cpmpounded daily. After ¢ years, the amount in the account is given by

A = My (1 + —T—)SG& .

365
i. If the amount of the account doubles in 5 years, find r. [3 marks]
il. Find the time it takes for the amount on the account to tripple. [2 marks]

A2 (a) Given the following matrices

13 s o 4 20 101 31
X=1] -1 0 ,Ym(Q { 5) and Z = 0 -1 1
4 =2 1 1 10
Compute (where possible)
i X +2vT [2 marks]
. X -Y [2 marks|
iii. | Z |. [4 marks]
(b) Given the vectors A = — 27 + 3k and B = 7¢ — 3k. Find
i. A-B [2 marks]
it. the angle between A and B using the cross product. [5 marks]

A3 (a) Prove the following identity

sec a — cosa = sin « tan a.

[5 marks]

(b) Find the equation of a straight line passing through the points
(—4,8) and (3, —6). [6 marks]
A4 Prove, using mathematical induction, that if ¢ is a complex number satsifying 2 = -1, then

for any integer n,

4 = g,

[5 marks]
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SECTION B: ANSWER ANY THREE QUESTIONS

QUESTION B2 [20 Marks]

B2 (a) State the rational root theorem . [2 marks]
(b) The remainder when p(z) = 52° + 822 + 22 + 3 is devided by (z ~ 2) is 35.
i. Determine the value of 5. [2 marks]
ii. Factorise P(z) and detemine all its roots. [8 marks|
(c) Consider an arithmetic progression (AP) whose third term is 2 and the seventh term
is 24—5.
i. Find the first two terms. [2 marks]
ii. What is the sum of the fisrt 5 terms? [3 marks]
iti. What is the sum of the 10th and 20th terms? [3 marks]

QUESTION B3 [20 Marks)

B3 (a) Find the 5th term of the binomial expansion

7
1 3
T

(b) Use synthetic division to determine the quotient and remainder of

[6 marks]

2zt —dx + 222 — 9
2z — 2 ’

[5 marks]

(¢) On the same axes, sketch the following graphs

(i) y = (%) and (i) y = log; .

[6 marks]

(d} make z the subject in the formula t — Inz = y — In{az — d). [4 marks]
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QUESTION B4 [20 Marks]

B4 (a) Use Crammer’s rule to solve the system

T+y+z=06
3z —2y+2=2
T+ 2y + 3z = 14.

(b) Evaluate the following and express the terms in the form a + b%
i.

(—4 +3i) (g + 22’)

if. )
24+ 3

—144

[15 marks]

[2 marks]

[3 marks]

QUESTION BS5 [20 Marks]

B5 (a) Fid the equation of a parabola with focus F(—4,0) and directrix © = 2

(b) Prove the identity
I4+cosA 1-—cosd

— = t Acsc A,
l—cosA 14cosA 4 cot Acsc

(c) Given that sinz = 2/3 and cosz is negative. Find

i. sin2z.
ii. tan2z.

[6 marks|

[7 marks]

[3 marks]
[4 marks]

QUESTION B6 [20 Marks]

B6 (a) Calculate the value of the sum :
o0 4 i
> 50 (5) :
i=0

(b} FInd the area of a triangle whose vertices are given by
X(6,-2,2), Y(10,8, —3) and Z(-7,5,6).
(¢c) Use mathematical induction to prove that for all integers n > 1,

n
Y oai=gritog
i=1

[3 marks|

[7 marks]

[10 marks]

END OF EXAMINATION




