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1. (a) Express in partial fractions.

v
(r + 3)(r + 4) (1)

(b) Hence, using the method of differences, show that

n

2 1 B n
(r+3)(r+4) - a(n+a)

r=1

where a is a constant to be found.
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(¢) Find the exact value of ZW
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Question 1 continued
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2. A transformation from the z-plane to the w-plane is given by
1-iz
w= ) z#0
z

The transformation maps points on the real axis in the z-plane onto the line / in the

w-plane.

Find an equation of the line /.

C))
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3. (a) By writing % = % - %, show that
N 4 1
(1) sm(a) = Z(\/E - \/5)
. T 1
(11) COS(E) = Z(\/g + \/5)

“4)

(b) Hence find the exact values of z for which
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z4 = 4(cos£ + isinz)
3 3

Give your answers in the form z =a + ib where a, b € R
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. Use algebra to find the set of values of x for which

|x2 = 2| > 4x

(7
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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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> By 3 500 a
4 dx? dx 4
) B B dy
Given thatat x =0,y =2 and — =1
dx
3
(a) show that, at x =0, % = %
o (6
(b) Find a series solution for y up to and including the term in x3
(&)
16
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. (a) Find the general solution of the differential equation
d? d
6d—}2; +5d_y -6y =x— 6x2
. . . ) dy 3
(b) Find the particular solution for which y =0 and — = — when x =0
dx 2
(6))
20
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. P
» [nitial line
0
Figure 1
The curve C shown in Figure 1 has polar equation
r=2+x/§cos& 0<Oo<2n
The tangent to C at the point P is parallel to the initial line.
1
(a) Show that OP = —(3 + J7)
(6)
(b) Find the exact area enclosed by the curve C.
(6
J
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Question 7 continued

SAREA

|
RS : <
DO NOTWRITEIN 3
Lttt i, &1

2938
5

5

o

s
e
s
e

o
55

S
5
=

LERS
R
SR8

g

o
s
potatetes
fototers!
55

<o
5
5
el

L
O
<
o
s

oo

<
25
bols

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

ainss'

LS DON

O
SIS

s
SIS,

25

AR TR 0 A O Turn over
P 51 4 6 6 A0 2 5 3 2



Question 7 continued
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Question 7 continued
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8. (a) Using the substitution ¢ = x?, or otherwise, find
J2x56‘x2dx
(6)
(b) Hence find the general solution of the differential equation
d
L+ 4y = 2x2e
dx
giving your answer in the form y = f(x).
“4)
Given that y =0 when x =1
(c) find the particular solution of this differential equation, giving your solution in the
form y = f(x).
3
J
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total 13 marks)
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