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1. Given that

2n+1 A B

n? (n + 1)2 o (n + 1)2
(a) determine the value of A and the value of B

1)

(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.

(4)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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(Total for Question 1 is 5 marks)
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2. (a) Use algebra to determine the set of values of x for which

9
X+3

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

Eo 2
X0 x4 3

(6)

(2)
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Question 2 continued
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(Total for Question 2 is 8 marks)
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3. The transformation T 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

(i) the centre and radius of C

(8)
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Question 3 continued
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Question 3 continued
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4.

(a) Determine the general solution of the differential equation
d
d_y —3ytan x = e* sec® x

X

giving your answer in the form y = f(x)

(b) Determine the particular solution for which y=4 at x=0

(5)

(2)

.
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Question 4 continued
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Question 4 continued
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Question 4 continued
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L gx—y —2y=0 y>0

ydx2

3 2
(a) determine 4y in terms of &y : & andy
dx3 dx?  dx

(4)
. B dy _ B
Giventhat y=2 and — =1 at x=0
dx
(b) determine a series solution for y in ascending powers of x, up to and including the
term in x3, giving each coefficient in its simplest form.
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Question 5 continued
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Question 5 continued
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4 )
6.
A
B
5 » |nitial line
Figure 1
The curve shown in Figure 1 has polar equation
r=4a(l + cosb) 0<O<nm
where a is a positive constant.
The tangent to the curve at the point A is parallel to the initial line.
(@) Show that the polar coordinates of A are | 64, %
(6)
The point B lies on the curve such that angle AOB = %
The finite region R, shown shaded in Figure 1, is bounded by the line AB and the curve.
(b) Use calculus to determine the area of the shaded region R, giving your answer in the
form a2 (mt + pJ§ + q), where n, p and g are integers.
(7)
. J
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Question 6 continued
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(Total for Question 6 is 13 marks)
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7.

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

d>y 6dy o6y
3—-——=+—= +3y=x 0 [
dx? xdx x? y=X X7 0
into the equation
2
3ﬂ +3v=x ()
clxz
(6)
(b) Hence obtain the general solution of the differential equation (1), giving your answer
in the form y = f(x)
(6)

.
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 12 marks)
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8. (a) Use de Moivre's theorem to show that

sin58 = 16sin°0 — 20sin30 + 5sin§

(b) Hence determine the five distinct solutions of the equation

1
16x° — 20x2 + 5x + 3 =0

giving your answers to 3 decimal places.

(c) Use the identity given in part (a) to show that

a

*(4sin®0 - 5sin®0 - 6sin0)d0 = av/2 + b

0

where a and b are rational numbers to be determined.

()

(5)

(4)
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Question 8 continued

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

O

PMT!

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

:o,o
Sl S
GRS
oNTets
PO o 1598

dosorese

9

S S
PLe

%9,

0%
X

oo % el
SIS,
0% 1155
0.4-0 X

SRR
(90950509
o



PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 8 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<

31
[ [ Turn over »
P 7 2 4 0 2 A0 3 1 3 2



7

Question 8 continued

(Total for Question 8 is 14 marks)

TOTAL FOR PAPER IS 75 MARKS
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