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Instructions

Use black ink or ball-point pen.
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Answer all questions and ensure that your answers to parts of questions are clearly
labelled.

You should show sufficient working to make your methods clear. Answers without working
may not gain full credit.

Answers should be given to three significant figures unless otherwise stated.

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
The total mark for this part of the examination is 75. There are 8 questions.
The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Advice

Read each question carefully before you start to answer it.
Try to answer every question.
Check your answers if you have time at the end.



Answer ALL questions.

Given that z =z + z», where z; =4 + 31 and | 25| = 3,

(a) sketch, in an Argand diagram, the locus of z as z> varies.

€))

(b) Find the maximum value of arg z, giving your answer to the nearest degree.
(C))

(Total for Question 1 is 7 marks)

3 2 4
A=|2 0 2.
4 2 k
(a) Show that det A =20 — 4k.
2
(b) Find AL
(6
0
Given that k=3 and that | 2 | is an eigenvector of A,
-1
(c) find the corresponding eigenvalue.
2
Given that the only other distinct eigenvalue of A is 8,
(d) find a corresponding eigenvector.
(C))

(Total for Question 2 is 14 marks)

f(n)= 2n+ 17" —1.
Prove by induction that, for all positive integers n, f(n) is divisible by 4.

(Total for Question 3 is 6 marks)




(a) Show that the set S = {0, 1, 2, 3, 4, 5} under addition modulo 6 is a group.

5)
(b) Show that the group is cyclic and write down its generators.

3)
(c) Explain why (S, +6) cannot contains subgroup of order 4.

3)
(d) Find the subgroup of (S, +¢) that contains exactly three elements.

1)

(Total for Question 4 is 12 marks)

T

I, = J x"cosx dx, n=0.
0
(a) Prove that I, = (%j —n(n—-1)-2, n=22.

5)
(b) Find an exact expression for /.

@

(Total for Question 5 is 9 marks)




Figure 1
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The curve C shown in Fig. 1 has equation y? =4x, 0 <x < 1.

The part of the curve in the first quadrant is rotated through 27 radians about the x-axis.

(a) Show that the surface area of the solid generated is given by

47Z'J VA +Xx) dx.
@

(b) Find the exact value of this surface area.

3
(c¢) Show also that the length of the curve C, between the points (1, —2) and (1, 2), is given by

22

(d) Use the substitution x = sinh? @to show that the exact value of this length is
2[N2 + In(1 +\2)].

€)

(6)
(Total for Question 6 is 16 marks)




Messages are transmitted over a network using two types of signal packet. Type A signal
packets require 1 microsecond to transmit and type B signal packets require 2 microseconds
to transmit. The packets are transmitted consecutively with no gaps between them.

The number of different messages consisting of sequences of these two types of signal packet
that can be sent in microseconds is denoted with S,..

(a) Write a recurrence relation for S, +2 in terms of S,+1 and S,. State the initial conditions
for your recurrence relation.

€))

(b) Solve your recurrence relation to find an expression for Sz in terms of n.
5)

(Total for Question 7 is 7 marks)

Given that

(a) find the characteristic equation of A.

3)
(b) Show that A2 +2A — 11I=-6A"".

3)
(c) Hence find A

3)

(Total for Question 8 is 9 marks)

TOTAL FOR FURTHER PURE MATHEMATICS 2 IS 80 MARKS



Guide:

1. P4 June 2005, Qn 2

2.  P6 June 2005, Qn 7

3.  P6 June 2003, Qn 2

4. Pearson FP2 textbook, p82, Qn 9

5. P5June 2002, Qn 4

6. PS5 June 2002, Qn 8

7. Pearson FP2 textbook, p149, Qn 21
8. Pearson FP2 textbook, p186, Qn 19



