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1. The transformation T from the z-plane, where z = x + iy, to the w-plane,
where w =u + iv, is given by
w = M z#31 peZ
iz+3
The point representing i(l + \/§) Is invariant under T.
Determine the value of p.
®)
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2. (a) Show that, for r >0
r+2 r+3 B r+4
rr+1) (r+D(r+2) rr+I)(r+2)
)
(b) Hence show that
r+4 _ n(an+b)
— r(r+1)(r +2) Cc(n+D)(n+2)
where a, b and c are integers to be determined.
(4)
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3.

Use algebra to obtain the set of values of x for which

|x2+x—2|<%(x+5)

()
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Question 3 continued
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4. (a) Show that the substitution y? = % transforms the differential equation
dy
— + 2y = 3xy? y=#0 (N
dx
into the differential equation
dz _ 4z = —6X (1
dx
®)
(b) Obtain the general solution of differential equation (I1).
()
(c) Hence obtain the general solution of differential equation (I), giving your answer in
the form y? = f(x)
1)
J
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P 6 6 6 4 1 A 0 1 2 3 2

PMT!

CRAEKK

i
faseta
Ko
bose
o
®
X3
P
o

IR

%
’%
%
%
%
’%
%
%
%
’%
%
%
%
’%
%
%
%
’%
%
%
%
’%
%
%

QRN
RIS
NS

o
SR
o
SRELES
—

DX
R

%
5

s
2
o2
25

X5
gotee!
o0el

L

<
5
o5
&

%
%
<X

0
SR
SRR
SIS,
odesotetelel

5>
2N
o203}
XK XX
KK
5
K5

%
%



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

K OCKIAA
RIS
0%

¥\ O X
o it
KX

¢
%
>
Ky
KA
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
L
)]

S
&

0% %

s
0

0:
\]
0‘
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

X

oleteds
T

255

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

O
SSRGS
RS
) SR
SRR,

CRRKEEBEE,

S
9%

P!
0

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

CERREHAR

KL ’¢

%
X

S8
IR
X

2%
XS
s

AR
SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

s

!

050598

%
0%
o%
X2
0%
%
b

Question 4 continued

-
Leave
blank

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

13

Turn over »

PMT



Question 4 continued
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5. Given that
2 2
(2—x2)d—y+5x LU 3y
dx? dx
(@) show that
3 2 2
dy 1 5890 s 5[ Y] 43
de*  (2-x?) dx? dx dx dx
(5)
. B dy 1 _
Givenalsothat y=3 and — = — at x=0
dx 4
(b) obtain a series solution for y in ascending powers of x with simplified coefficients, up
to and including the term in x3
(4)
J
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6. (a) Determine the general solution of the differential equation
2
d_y+ Zd—y+ S5y = 6¢cosx
dxz
()
(b) Find the particular solution for which y =0 and g_y =0 at x=0
X
(5)
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7.
F)
C
S
» 0=0
)
Figure 1
Figure 1 shows a sketch of curve C with polar equation
. T
r=3sin26 0<0<E
The point P on C has polar coordinates (R, ¢). The tangent to C at P is perpendicular to
the initial line.
(@) Show that tang¢ = L
2
(4)
(b) Determine the exact value of R.
)
The region S, shown shaded in Figure 1, is bounded by C and the line OP, where O is
the pole.
(c) Use calculus to show that the exact area of S is
arctan 1 +q+/2
p NG q
where p and g are constants to be determined.
Solutions relying entirely on calculator technology are not acceptable.
(7)
J
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8. Giventhat z=¢"
1
(@) show that z" + o = 2cosnb
where n is a positive integer.

)

(b) Show that

1
cos® @) = > (cos 60 + 6cos 40 + 15¢0s 26 + 10)

(®)

(c) Hence solve the equation

cos68 + 6¢cos46 + 15c0s20 =0 0oL
Give your answers to 3 significant figures.

(4)

(d) Use calculus to determine the exact value of

3
(32cos® 0 — 4cos?6)do
0
Solutions relying entirely on calculator technology are not acceptable.
(®)
J
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Question 8 continued
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Question 8 continued
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