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2 d
1. d—); +3x—y = 2C0SX
dx dx
3 d 2
(@) Express d—); in terms of x, =X and d—);
X dx dx
®)
d
At x=0,y=2 and —y:5
dx
d’y
(b) Determine the value of o at x=0
X

1)

(c) Express y as a series in ascending powers of X, up to and including the term in x®
@)

J
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2. (a) Write _ sr+t in partial fractions.
rcr—nH(r+1)

(b) Hence find

3r+1
r(r=10r+1)
giving your answer in the form

an® + bn+ ¢
2n(n + 1)

where a, b and c are integers to be determined.

(c) Hence determine the exact value of

20

3r+1
— rar—1(r+1)

)

(®)

)

~
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3. Use algebra to obtain the set of values of x for which
2
X" +3x+10 <7 —x
X+2
9)
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4. (a) Express the complex number 18+/3 — 18i in the form
r(cosd +isingd) -rn<O<=x
®)
(b) Solve the equation
2" = 1843 — 18i
giving your answers in the form re” where —7 < 6 < «
(®)
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5 Question 4 continued
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Question 4 continued
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5. The transformation T from the z-plane to the w-plane is given by
S -3 z# —2i
T z+72i '
The circle with equation |z| =1 in the z-plane is mapped by T onto the circle C in
the w-plane.
Determine
(i) the centre of C,
(if) the radius of C.
()
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Question 5 continued
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6. Obtain the general solution of the equation
, dy .
X r + (xcotx + 2)xy =4sinx 0<x<nx
X
Give your answer in the form y = f(x)
®)
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Leave\
blank
7.
A
C
B
» Initial line
0 4a
Figure 1
The curve C, shown in Figure 1, has polar equation
r=2a(l+cosf) 0<O<n

where a is a positive constant.
The tangent to C at the point A is parallel to the initial line.
(a) Determine the polar coordinates of A.

(6)
The point B on the curve has polar coordinates D(Z + x/§) s

= =
The finite region R, shown shaded in Figure 1, is bounded by the curve C and the line AB.
(b) Use calculus to determine the exact area of the shaded region R.
Give your answer in the form
612
—;i-(cin'- e+ jrxfgg)
where d, e and f are integers.
(7)
.

20

P 6 4 1 5 4 A 0 2 0 2 8

SRS
SN
s 0 0

K
NN
S
Y,
w8
09 %
X
DOo= 008
K
KRR
SE
Dogetitee%
PR
SRS
Botece o k0%
LT,
SIS
"
S
SR
&

QKRR
RERRS

KKK ARG KIILEAKIKK

%%

R RRRERRRIHK

$65
0
108 0%
LN
RS

O
S

".I'\
Q)
B

X
AN
XK

000000 9.0
S
S

Q
00

%

<
G
XY
N,
55

v
.
o

XXX
be2eteS
*
kS
S

Dos-Yalotet
PIO%0 >~ 104
K
[0 0 05%%
Jossssssases
SRS
R
55555?
KL

‘:”.’
K
K
8



PMT

Leave\
s blank
5 Question 7 continued
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Question 7 continued
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8. (a) Show that the transformation x = e" transforms the differential equation
d’y dy
28V Ly =2 -
X 0o 3x ir 8y =4Inx x>0 ()]
into the differential equation
d?y _dy _
e + 2du 8y = 4u ()]
(6)
(b) Determine the general solution of differential equation (I1), expressing y as a function
of u.
(7)
(c) Hence obtain the general solution of differential equation (I).
1)
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Question 8 continued
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Question 8 continued

(Total 14 marks)
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