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SECTION A
Module 1

Answer this question.

1. (a) (i)  On an Argand diagram, sketch the loci of the points that move in the complex
plane such that |z—3—2i| =5 and |Z—7| = |Z+ 1 |
[5 marks]
GO ON TO THE NEXT PAGE
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(ii)  Determine the point(s) of intersection of the two loci described in (a) (i).

[S marks]
1
(b) Use the trapezium rule with 4 intervals to approximate the value of Jjﬂ dx.
X
[4 marks]
GO ON TO THE NEXT PAGE
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2
X

- dx , using the substitution x=~/5 sin 6.
S5—x

(c) Determine I

[6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B
Module 2

Answer this question.

2. (a) (i)  Use the Intermediate Value Theorem to prove that f{x) = ¢" — 4x — 6 has a root in
the interval [2, 3].

[3 marks]

GO ON TO THE NEXT PAGE
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(i)  Hence, or otherwise, use FOUR iterations of the Newton—Raphson method with
the initial approximation of 2.5 to find the root of f'in the interval [2, 3].
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[6 marks]

GO ON TO THE NEXT PAGE
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(b) Use the iteration x,,, = w

—

with initial approximation x = 1.5 to estimate the

root of the equation In(4 + x) = 8 — 3x, correct to two decimal places.
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[5 marks]

GO ON TO THE NEXT PAGE
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(c) Asequence is givenas u_ =3u +4 with u =1 forn € N. Prove, by mathematical

induction, that 4= 3"—2.

[6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION C

Module 3

Answer this question.
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3. (a) A basketball player hits 70% of her free throws. For every two free throws taken, the four
possible simple events and three of their associated probabilities are given in the table
below.

Outcome of First Free Throw | Outcome of Second Free Throw | Probability
Hit Hit 0.49
Hit Miss
Miss Hit 0.21
Miss Miss 0.09
(i)  Determine the probability that the player will hit the first free throw and miss the
second one.
[2 marks]
(i1))  Calculate the probability that the player will hit at least one of the two free throws
taken.
[3 marks]
GO ON TO THE NEXT PAGE
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(b) The letters from the word RE LATI O N are to be selected and arranged in a row.

(i)  In how many ways can three of the letters be selected and arranged?

[3 marks]

(i)  How many of the arrangements of three letters from the word will contain exactly
ONE vowel?

[5 marks]

GO ON TO THE NEXT PAGE
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(c) A differential equation is given as sin x —Z:X +y cos x = x°.
X

Determine the solution of the differential equation given that y = % when x = %

[7 marks]

Total 20 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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