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SECTION A (Module 1)

Answer this question.

1. (a) Given that x=In [y +V (3? —-1)],y> 1, express y in terms of x. [5 marks]
(b) Use the substitution # = sin x to find

J. cos® x dx. [6 marks]

(c) Engine oil at temperature T °C cools according to the model
T=60e*+10
where ¢ is the time in minutes from the moment the engine is switched off.

(i) Determine the initial temperature of the oil when the engine is first switched off.
[2 marks]

(ii) Ifthe oil cools to 32°C after three minutes, determine how long it will take for the
oil to cool to a temperature of 15°C. [7 marks]

Total 20 marks

SECTION B (Module 2)

Answer this question.

2. (@) (i)  Write the general term of the series whose first four terms are

1 1 1 1
Tx3  3x5  S5x7 @ 7x9

+ ... [2 marks]

(i) Use the method of differences to find the sum of the first » terms. [5 marks]

(iii)  Show that the series converges and find its sum to infinity. [3 marks]

GO ON TO THE NEXT PAGE
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(b) The diagram below (not drawn to scale) shows part of the suspension of a bridge.
A support cable POQ, is in the shape of a curve with equation

y= —1% I x3n l+ ¢, where c is a constant.

Starting at P, through O and finishing at Q, 51 vertical cables are bolted 1 metre apart to
the roadway and to the support cable POQ. The shortest vertical cable OA has a length of
5 metres, where O is the lowest point of the support cable.

The cost, in dollars, of installing the cable LH at a horizontal distance of r metres from
OA is $100 plus $ 2 ¥ r, where h is the height of the point L above O.

P ' Q

Support
Cable

N A

/ Roadway

A H
(i) Find, in terms of r, the cost of installing the cable LH. [4 marks]
(i) Hence, obtain the total cost of installing the 51 vertical cables. [6 marks]
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION C (Module 3)

Answer this question.

(1 —2i) (7 + 1)

(a) Letz=

(1+iy
(i)  Express z in the form a + bi, where a, b € R. [5 marks]
(ii)  Calculate the exact value of | z |. [3 marks]

(b) Two 3 x 1 matrices X and Y satisfy the equation X = AY, where the matrix

1 -1 1
A= 3 2 4 is non-singular.
4 1 6
Find
(i A’ [8 marks]
6
(i) Y,whenX=1| 4 |. [4 marks]
11
Total 20 marks
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