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SECTION A

Module 1

Answer BOTH questions. r

1. (a) A quadratic equation is given by ax® + bx + ¢ = 0, where a, b, ¢ € R. The complex roots
of the equation are oo = 1 — 3i and .

(i) Calculate (o + B) and (ap).

[3 marks]

GO ON TO THE NEXT PAGE
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(i)  Hence, show that an equation with roots %0

is given by

1
and )

10x* +2x + 1 =0.

[6 marks]
GO ON TO THE NEXT PAGE
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(b) Two complex numbers are givenasu =4 +2iandv=1+2 2

(i)  Complete the Argand diagram below to illustrate u.

(i)  On the same Argand plane, sketch the circle with equation |z —u| = 3.
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[1 mark]

|2 marks]

GO ON TO THE NEXT PAGE
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(iii)  Calculate the modulus and principal argument of z = [%J .

[6 marks]

GO ON TO THE NEXT PAGE
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(c) A function f is defined by the parametric equations

x=4costandy=3sin2¢tfor0 <t <m.

Determine the x-coordinates of the two stationary values of f.

[7 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (a) A function w is defined as w (x, y) = In chx_-’-lg :
Determine o
X
[4 marks]
GO ON TO THE NEXT PAGE
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(b) Determine I e” sin e* dx.
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[6 marks]
GO ON TO THE NEXT PAGE
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X +2x+3
x-1)EF+1)

() Let f(x) = for 2<x <5,

(i)  Use the trapezium rule with three equal intervals to estimate the area bounded by
fand the lines y=0,x=2 and x = 5.

[S marks]
GO ON TO THE NEXT PAGE
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(ii)  Using partial fractions, show that f(x) = & qz‘r ;
x-—1 x+1

[6 marks]
GO ON TO THE NEXT PAGE
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(iii)  Hence, determine the value of j f(x) dx.
2

[4 marks]

Total 25 marks
GO ON TO THE NEXT PAGE
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SECTION B
Module 2
Answer BOTH questions.
3. (a) A sequence is defined by the recurrence relationu  =u  +x(u ), whereu =1,u,=x
and (u, )" is the derivative of u .

For example, u,=u,, =ut x(e,) = 1+x.

Given that u, = 13x + 1 and that u, = 34x + 1, find (u,)".

[4 marks]
GO ON TO THE NEXT PAGE
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n
(b) The »" partial sum of a series, S , is givenby § =2 r(r—1).

r=1

2
(i) Show that S = ﬂng;lL :

[7 marks]

GO ON TO THE NEXT PAGE
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(i)  Hence, or otherwise, evaluate 3 #(r — 1).
10

[5 marks]

GO ON TO THE NEXT PAGE
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(©) (i) Given that"P = W show that ( 2rr)! ~~ is equal to the binomial coefficient
g
[4 marks]
GO ON TO THE NEXT PAGE
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(ii)  Determine the coefficient of the term in x° in the binomial expansion of

Bx+2).
[5 marks]
1 Total 25 marks
; GO ON TO THE NEXT PAGE
i 02234020/CAPE 2016
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4.  (a) The function fis defined as f(x) = V4 + dx + 1 for—1<x<1.

@) Show thatfix)=(1+20)F .

[3 marks]

GO ON TO THE NEXT PAGE
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The series expansion of (1 +x)* is given as

1ttt kE=D2 + kk=DGE=-2D2 1 kk=DG=-2) -3 +
2! 31 41

where £k € Rand -1 <x <1.

(ii)  Determine the series expansion of f up to and including the term in x*.

[5 marks]
(iii)  Hence, approximate f(0.4) correct to 2 decimal places.
[3 marks]
GO ON TO THE NEXT PAGE
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(b) The function h(x) = x*> + x — 1 is defined on the interval [0, 1].

(i)  Show that h(x) = 0 has a root on the interval [0, 1].

£ I s AR

RITEIN THIS AREA |

[3 marks]

GO ON TO THE NEXT PAGE
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(i)  Use theiterationx = 21 with initial estimate x = 0.7 to estimate the root
! b il

of h correct to 2 decimal places.

GO ON TO THE NEXT PAGE
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(c) Use two iterations of the Newton—-Raphson method with initial estimate x, =140
approximate the root of the equation g(x) = e*~* —4 in the interval [1, 2]. Give your
answer correct to 3 decimal places.

[5 marks]

Total 25 marks
GO ON TO THE NEXT PAGE
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SECTION C
Module 3

Answer BOTH questions.

5, (a) A bus has 13 seats for passengers. Eight passengers boarded the bus before it left the
terminal.
(i)  Determine the number of possible seating arrangements of the passengers who
boarded the bus at the terminal.
[2 marks]
(ii)  Atthe first stop, no passengers will get off the bus but there are eight other persons
waiting to board the same bus. Among those waiting are three friends who must
sit together.
Determine the number of possible groups of five of the waiting passengers that
can join the bus.
[4 marks]
GO ON TO THE NEXT PAGE
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(b) Gavin and his best friend Alexander are two of the five specialist batsmen on his school’s
cricket team.

Given that the specialist batsmen must bat before the non-specialist batsmen and that
all five specialist batsmen may bat in any order, what is the probability that Gavin and
Alexander are the opening pair for a given match?

[5 marks]

GO ON TO THE NEXT PAGE
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(c) A matrix A is given as
2 |
0 4 3
-1 6 0

(i)  Find the |A|, determinant of A.

[4 marks]

GO ON TO THE NEXT PAGE
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ii Hence, or otherwise, find A™!, the inverse of A.
(i1)

[10 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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6. (a) Two fair coins and one fair die are tossed at the same time.

(i)  Calculate the number of outcomes in the sample space.

|3 marks]

(i1)  Find the probability of obtaining exactly one head.

[2 marks]

GO ON TO THE NEXT PAGE
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(iii))  Calculate the probability of obtaining at least one head on the coins and an even
number on the die on a particular attempt.
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[4 marks]
GO ON TO THE NEXT PAGE
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(b) Determine whether y = C x + C2x2 is a solution to the differential equation

-x;y" —xy' +y =0, where C, and C, are constants.

[6 marks]

GO ON TO THE NEXT PAGE
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(c) (i)  Show that the general solution to the differential equation
dy .
y=CV (2 +x), where C € R
[7 marks]
GO ON TO THE NEXT PAGE
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(i)  Hence, given that y (1) = 1, solve 3 (x* + x) % =2y (1 + 2x).

[3 marks]

Total 25 marks
END OF TEST

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