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Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical
formulae stored in them.
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® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.
® Answer the questions in the spaces provided
— there may be more space than you need.
® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.
® Inexact answers should be given to three significant figures unless otherwise stated.
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® There are 8 questions in this question paper. The total mark for this paper is 75.
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® Try to answer every question.
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1. Given that

2n+1 A B

n*(n+ 1)2 o (n+ 1)2
(a) determine the value of 4 and the value of B
ey
(b) Hence show that, for n > 5

2r +1 n+an+b

r? (r + 1)2 - c(n + 1)2

r=>5

where a, b and c are integers to be determined.
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Question 1 continued
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2. (a) Use algebra to determine the set of values of x for which

9

__5 < —
o x+3

(b) Hence, or otherwise, determine the set of values of x for which

s
TS it

(6)

2
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3. The transformation 7 from the z-plane to the w-plane is given by

z .
W= —- z # —41
z+4

The circle with equation |z| = 3 is mapped by T onto the circle C
Determine
(i) a Cartesian equation of C

(ii) the centre and radius of C

®)

.
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Question 3 continued

10

P 7 2 4 0 2 A 0 1 0 3 2

O

A
RGBS
S Selotatetototes

ot letotetetetetotes

¢
235
2
OSEISIERISES

X
3
5
%

285
GRS
SIS oS ta it ss oot

g
XS

R
e

%
4
=

505

&

<
gooss
AN
Rak)

R

0205
TER
JL1
3L
S

%%
o

2
“a

Bose% ~ 2ok
LEZK
SRS
KRRGS
plosetetete?
SEIES,
SRS,
25
Jo%esedetese
ZRRRKS
SKLRL
SRS,
SRS,
SIS
SEIES,
KA
RS
ploseetete?
S5
L
SRS,

1900 9.0:%
0% 9%
LK

%
% %
SRS

ST
esema 30
X

o
vavad

Seravaltedy
QX g
2

1%

peoasatesss

K5,
SRILS



RN,
RS
SR8
G
%%
SRS
KRRRKE
S
%%
KLRRRR
SEEEXKL
G
%%
KLRLRR
KL
SLEZEL

%

<

09,
el
25
KK

52X
SO
N

%%
RRLKS

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

%

000 %0 o7
SR

CRICISHRIICH I I I KA

o%

RRLLLK %

9% fotetess
XOQLHRIIIAHIIKAIKAH IR AIKIKAARAIKAHKAARK

%
%
S

RIS
dotetoteletetete!

K IKIAHA

SRRES
pleletetete!

%
LGNNI

RIS
Setedete
oot otetotetetetetotetetetetoded

<
L5

R
00!

B

XOCAII
ORI
A
SR
SRR

00
o,

S sS
ST S
i90se-ete!

QR

%
%
%
g
o
2%
RREe

<
00}

hoses
2K
9

o

%
%

2928

00

folotes
RS

KRS
K

%
<X
%%

(0K
3K
SO
G0S

00>
otetetatelese!
e atatetetetetete!
SRR
Q5SS
IRRELELLRES,

x>

R

Ptesess
e

{1

{1
SR
,%d-
s

.

K
oV

X

9% %%
R0
AT

X

5

o
0%

<2

»
)

o

<
<5
<K

SRR

O
IR
KL
leetetes
C
CRHELRKELS

9900,
(K
SRR
QRHLLKS

XXX
KX
e

000

8
XX

o0t

%
9

%
<

s

Question 3 continued

(Total for Question 3 is 8 marks)

O0mm

VR YR O O 0 .
Turn over »
P 7 2 4 0 2 A 0 1 1 3 2 urnove



r

4.

(a) Determine the general solution of the differential equation
d
2 3ytan x = e* sec’® x
dx
giving your answer in the form y = f(x)

(b) Determine the particular solution for which y=4 at x=0
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Question 4 continued
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S.

Given that

d?y

dy2
Voo T @

dx

+ -2y=0 y>0

3

dy

b

dx

. d?
in terms of &y

(a) determine o o and y

“)
Given that y =2 and % =1 at x=0

(b) determine a series solution for y in ascending powers of x, up to and including the
term in x*, giving each coefficient in its simplest form.

(C))
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B
O » Initial line
Figure 1
The curve shown in Figure 1 has polar equation
r=4a(l+ cosb) 0<l<nr

where a is a positive constant.

The tangent to the curve at the point A is parallel to the initial line.

(a) Show that the polar coordinates of 4 are | 6a, %

(6)
T
The point B lies on the curve such that angle 40B = 3
The finite region R, shown shaded in Figure 1, is bounded by the line 4B and the curve.
(b) Use calculus to determine the area of the shaded region R, giving your answer in the
form a? (mt +p 3+ q), where n, p and ¢ are integers.
(7)
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7.

(a) Show that the transformation y =xv transforms the equation

&’y 6dy 6y _
3@—;34‘?4'3)2—)62 x#0 D
into the equation

2
E TSI S (I1)
dx2

(6)
(b) Hence obtain the general solution of the differential equation (I), giving your answer

in the form y = f(x)
(6)

.
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8.

(a) Use de Moivre's theorem to show that
sin50 = 16sin°6 — 20sin*0 + Ssinf
(b) Hence determine the five distinct solutions of the equation

1
16x° —20x3+ 5x + g =0

giving your answers to 3 decimal places.
(c) Use the identity given in part (a) to show that

Z(4sin50 — 5sin’ 0 — 6sin0)d0 = a\/E +b

0

where a and b are rational numbers to be determined.

©)

C))

C))
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