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1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Use algebra to determine the values of x for which

2 3
<1-
x+3 x-2
(7)
(Total for Question 1 is 7 marks)
2. (a) Show that, forr > 0
1 o or+l
(r+1)0 (r+2) (r+2)
(2)
(b) Hence use the method of differences to determine
ji r+1
r=1 (r + 2)!
giving the answer as a single fraction.
3)
(c) Using the answer to part (b) and making your method clear, determine the value of
ZO: 3r+3
r+—2
giving the answer to 3 significant figures.
(2)

(Total for Question 2 is 7 marks)
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3. Given that

1
y=(1-2x)’In(1 - 2x) x < 5
(a) show that
&y __a
dr’  1-2x
where a is an integer to be determined.
3)
(b) Hence determine the Maclaurin series expansion for y in ascending powers of x, up
to and including the term in x*, giving each coefficient in simplest form.
(3)

(Total for Question 3 is 10 marks)

4. (a) Determine the general solution of the differential equation

1

d’y dy ox
— —4—+ y =2¢2
& dx
(7)
. dy !
Giventhaty=1and — =e? atx=0
dx
(b) determine the particular solution of the differential equation.
“4)

(Total for Question 4 is 11 marks)
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5. The transformation 7 from the z-plane, where z = x + 1y, to the w-plane, where
w =u +1v, is given by

3
z+1

z# -

w=2-
The half-line in the z-plane with equation argz = Zis mapped by 7 onto a circle C in
the w-plane. 4
(a) Determine the equation of C in the form
w—ay+v-bY=k

where a, b and k are constants.

(7)
(b) Hence, or otherwise, determine
(1) the radius of C
(i1) the coordinates of the centre of C
(2)

(Total for Question 5 is 9 marks)

6. (a) Given that z=cos# + isind , show that

z

(i1) l(z - lj: sin®
21 z (2)

(b) Hence show that

(1) %(z + lj= cosd

sin’ 6 cos*@ = asin76 + bsin50 + ¢sin36 + dsin0

where a, b, ¢ and d are constants to be determined.

3)
(c) Use the result from part (b) and algebraic integration to determine the exact value of
Izsin30 cos*0.dd
0
“4)
(Total for Question 6 is 11 marks)
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( )
7. (a) Show that ekSinzx is an integrating factor of the differential equation
secxd—y ~ 2ysiny= e SN
dx
where £ is a constant to be determined.
(2)
(b) Hence find the general solution of the differential equation.
(6)
Giventhaty=2atx =0
(c) determine the particular solution of the differential equation.
()
(Total for Question 7 is 10 marks)
L J
P79504A 5

Ol Turn over »



C P
R »
0
Initial line
Figure 1
Figure 1 shows a sketch of the curve C with polar equation
r:2005(6’+z] 0<o<t
6 3
and the line segment / with polar equation
r:secﬁﬁ—zj Ogegf
3 3

The line / is a tangent to C at the point P, as shown in Figure 1.

(a) By solving simultaneous equations and using the identity cosé = sin(@ + %)

show that the polar coordinates of P are (\/5 , %)

3)

The region R, shown shaded in Figure 1, is bounded by C, / and the initial line.

(b) Use algebraic integration to show that the area of R is

aN3 + b+ cr
where a, b and ¢ are rational numbers to be determined.
You may use sin - = M and cos— = M without justification.
12 4 2 4

(7)

(Total for Question 8 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 2 continued
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Question 3 continued
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Question 4 continued
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(Total for Question 4 is 11 marks)

.

.

15
= NN D O RO -
P 8 7 9 51 A o0 1 5 3 2 Turn over



4 )

190200205055

KK IRRRKKK
090909099 %%%

X RRRKLELKKL

.‘%:.’
3
o

0%
3
KL
55
55

Question 5

000!
posssesatetetotototess

SRLLLLLLLS

otodototetototetoteteotes
dasssssatatototototototed

<
355

>
K
50e%

Write the answer to Question 5 on these 4 pages

%

Dodetal Q}“
i
0

RXES

QOO

bl
2%

Y y

LELKKE

s
B OOIsOseseseses, | at=

posesesetetete
:’0'0.0.0’0( -

0
&

¢
QRS
28
2L
S S0otetetotee%e%e%s:

<
5%
%S
020!
ZRIREIRIEIKIR

20
55
0%

.:%.
X
0o
005K
s

553

XX
0t
o200

Q:
5
0

\ J 55

16
N0 O AR o
p 8 7 9 51 A @0 1 6 3 2




oo "
é’s” X
RRXXKS

GSIRRKS
KRR
096%0%6%%%%

SRR

3?
100
RLS

%
oS
ébs
0.0
0.0

%
X
XX

X5
A
RS
5 050008
SRS
SRR

3

e
v

C
%
L] <
K
55

SRR
X
S
0“'}’“
120 o tote
2002000

S
&
bote!
2

QOO
QYRR
QIR
qu%ﬁp
L,

K

é%&

3R
o

3RS
K5
SRS

y

4)0
o
&

'S
8%
%~ &
bo%%,
4&;(’
&

N
Tetotetereretete’s
FAR
oo
IRKK

00000,
s
NO;

oo
R

OO
QISRKLLKKK,
N N
doetess.
deSote%es
R
LR

33

RS

%
K5
09583
RS

oo
S
KK
R

’QQO o
00000
S

25
29588
S
%%
botete!

55
KK
R

D ’00\. ¢00«

&
0ol
XS
000.
KRS

to%

SRR
SRRARXRS
0{ 255

:§0

BB
T
3&“””&

%% %
o 5’0)0.0

~ \
Question 5 continued
\, J
17
aEm 0 O O R 0 .
P8 7951 A @173 2 Turn over



7

Question 5 continued

18

P8 7 95 1 A 0 1 8 3 2

O .

190200205055

KK IRRRKKK
090909099 %%%

X RRRKLELKKL

.‘%:.’
3
o

0%
boses
KL
55
55

000!
posssesatetetotototess

SRLLLLLLLS

otodototetototetoteteotes
dasssssatatototototototed

<
355

[
K
L

%

Dodetal Q}“
i
K

LXK

QOO

bl
2%

Y y

LELKKE

0K
S9S9L9setets v o=

XN
09090%6%90%%%%

KIRK
K5
RRSES

0
b00%s

¢
QRS
28
2L
S S0otetetotee%e%e%s:

SRR
096%%6%%
196%%%
RRLLLL
S RERLRRILLLL

553

XX
0t
0%

Q:
5
0%

3K
So%oseseses



r

Question 5 continued
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