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1. (a) Express in partial fractions.

2
r

(b) Hence find, in terms of n,

Give your answer in the form

n + An+ B
Cn(n+1)

where A, B and C are constants to be found.
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Question 1 continued
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2. The transformation 7 from the z-plane, where z = x +iy, to the w-plane, where w = u + 1v,
is given by

z+2 .
w=—— z#I1
z—1

The transformation 7 maps the circle | ‘ = 2 in the z-plane onto a circle C in the w-plane.
Find (i) the centre of C,

(i1) the radius of C.
®)
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Question 2 continued
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Question 2 continued
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3.

The curve C, with pole O, has polar equation

r=14+cosf, 0<0 <

SN

At the point 4 on C, the tangent to C is parallel to the initial line.

(a) Find the polar coordinates of 4.
“)
(b) Find the finite area enclosed by the initial line, the line O4 and the curve C, giving

your answer in the form azx + b3, where a and b are rational constants to be found.
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Question 3 continued
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Given that

d2y

dy
-4 =1 +3y=0
ydxz dx Y

(a) show that
dy _28(dy) _24(dy
dr’  y*\dx y Udx
(6))
. dy
Given also that y = 8 and ™ =latx=0

(b) find a series solution for y in ascending powers of x, up to and including the term in
X3, simplifying the coefficients where possible.

(C))
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Question 4 continued

Leave
blank

16

P 6 0 7 0 4 A 0 1 6 3 2

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



>

K
X5

XK

Leave
blank

G0

255
ool

55

Question 4 continued

<
LK
d‘

X

XX

0

2558
SS90 00 00 00 00

SGEISEELIEL
RRLHLRRLRKRARRK,

000

5
%!

LK

%

0
RIK
S lototeds

25

190965 %%
AKX
o0 e %%
109 % %
ool

e

o
=
<
0

X
e
W X o
e
S5

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

0% %%

QRO
LK
SeS0geses
KX

SERAES
5

%

X
e O O O 0t

0008

<
SRISERLEREs

R

R SR ersratetetetetetotelole’

ot
5
S

ORORAK
R
0SS

K RRICIEIICIAI IR IIRKAH IR

SRR
pSotetedel

A
&
S

52
-
c

%

vy

%%
<

%

<
fﬂﬁ%

%
Dotede!

%
S

3§

hoses
2K
9

o

%
%

938

<
o
S
5
ot

<

93!
28

2oe?
28

%
<X
%%

%
'S

So%eds

oS

%
%%

'S
Q5LIARKL

OO0
%
o
2L

<55
0%
LK
3
o

50 00>
;
PY< SES
K
CRLRRLHRLRILES,

>
oot
]
>
%
X

¢
ot
"

<

S
25

o9

=
%
<
s
S5
*
55

5
58S
SRR

<

2%
b

&

Q4

¢
S
¢
5
&5

00
X%

8

5

%%
KPR RLL

(Total 9 marks)

KRR KXK

%%
%

X

%

<

K KRR KK
ROKAARAAKA RS

0
K
5
osese

%
9

<X
100,
e

2 %% o 0%
358 O NOT W
RERRREERKEERR KD VS
s nhsiss

% XXX

%

VD AR RO R 0 .
Turn over »
P 6 0 7 0 4 A 0 1 7 3 2 urnove



5. Use algebra to find the set of values of x for which

207 +x -3 >3(1-x)

[Solutions based entirely on graphical or numerical methods are not acceptable.]
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Question 5 continued
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6. (a) Find the general solution of the differential equation

2
G N
A dv

®

(b) Find the particular solution of this differential equation for which y = 1 and

d—y=0whenx=0
dx

(6
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Question 6 continued
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7. (a) Use de Moivre’s theorem to show that

4tanf — 4tan’ 6

tan40 = > Z
1—6tan" @ + tan" 0

(b) Use the identity given in part (a) to find the 2 positive roots of
X236 —-2x+1=0

giving your answers to 3 significant figures.
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Question 7 continued
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8. (a) Show that the substitution v = y? transforms the differential equation
d >
ay + 6xy = 3xe" y’ x>0 D

into the differential equation

dv 2
— —12vx = —6xe” >0 11
™ 12 X X (1)

(©))
(b) Hence find the general solution of the differential equation (I), giving your answer in

the form y? = f(x).
(6)
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Question 8 continued

(Total 11 marks)
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