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1. (a) Express

(3n—1)(3n +5)

in partial fractions.

(2)
(b) Hence, using the method of differences, show that for all positive integer values
of n,
Z”: 20 _ n(4n+B)
p— (3r - 1)(3r + 5) (3n + C)(3n + D)
where 4, B, C and D are integers to be determined.
“4)
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y=(1-3x)"+&*
where 4 and B are non-zero constants.

&y
(a) Determine g); in terms of 4, B and x.

(©)

Given that the Maclaurin series expansion for y in ascending powers of x, up to and
including the term in x’, is

y=2+kx3

where £ is a constant,

(b) determine the value of 4 and the value of B.

C))

(c) Hence determine the value of &, giving your answer as a fully simplified fraction.

(&)

J
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Question 2 continued

(Total for Question 2 is 10 marks)
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3. (a) Show that the transformation u =y * transforms the differential equation

dy 5
4—=y-2 I
)T @
into the differential equation
du
—+u=2x II
3)
(b) Solve differential equation (II) to determine a general solution for  in terms of x.
)
(c) Hence determine the particular solution of differential equation (I) for which
y =1 at x =0, giving your answer in the form y* = f(x)
(2)
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Question 3 continued
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(a) Show that

4 3 2
jx—ijzjx—{+Ax23x—);+Bx%+Cy

where 4, B and C are integers to be determined.

C))
) dy
Giventhat — =3 andy=1atx=1
dx
(b) determine the Taylor series solution for y in ascending powers of (x — 1), up to and
including the term in (x — 1), giving each coefficient in simplest form.
C))

J
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Question 4 continued
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(Total for Question 4 is 8 marks)
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5. 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
x* +5x -2
> <2 xeR
x*+1
(6)
. J
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(Total for Question 5 is 6 marks)
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6. The transformation 7 from the z-plane, where z = x + iy, to the w-plane, where
w =u + iv, is given by

z+2
w=—= z#——
3z+4 3

The circle C in the z-plane has equation
x+1y+@-17=1

Given that 7 maps C to the circle D in the w-plane, determine the equation of D, giving
your answer in the form

WV taut+bv+c=0

where a, b and ¢ are real numbers.

(7

NN 0 DA mor
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Question 6 continued
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Question 6 continued
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(Total for Question 6 is 7 marks)
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7. Given that

sinf = %(ew - e_w)

(a) show that

1
sin*6 = 3 (Acos 40 + Bcos 26 + C)

where A4, B and C are integers to be determined.

(1
Using cos® = sin (En - 0} and the result from part (a),

(b) determine an expression for cos'd in terms of cos46 and cos 26

(c) Hence determine

J‘(sin4 0 + cos’ Q)dé?

C))

2

2
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Question 7 continued

26

P 7 8 9 9 06 A 0 2 6 3 6

EEmC

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo
5

Doct:s @ 98

%Vo":.

R
5



GradeMax

%
1%
<

096%%
ototototots

a4 )

55
$RXXS
%

%S
205
X
0%%
botet

Question 7 continued

%s%
e
558

X X
XX

KR

SEREKKL
aﬁ)nﬁ/

X
<
0

XX
%
5

KKK
3
&S
%\3
RS

%%
<K
35
otetes

o9e%%
0%6%%
P505050
) %S
SR

9%
KL
0%}
Youos
q%
0%’

X
38
ER

O
de%3s
B

al:
QRIS
RRLRR

0%
X
|
X
<R

0000,
23002
1S/

AR
RN

O
5
]

e §

%
%9

%

K
Q?ﬂpb
KN
ik
3%

X
<
)
oot ¥}
%S
X

0
%%

00095200
S o5
5
YK
<N
SN
SRS
8 w5
SIS,
GRS
SONZS
SN
S04
SON
S 0
RERREL
fotetetetete!
RRRRRS

35

o

3%

o2

e

\
QLR

St tootetetote!
&ﬁﬁ&%&%éb

%
R
Se%s

X
SRRLRRS
XX

3K

o%
S ssssosssetetetetet

196%%

SR
XORRIRKARAKARAKH

%
<

RN
SOYS
Shes

53

5

RRRS
S
RS
g’?%‘

(Total for Question 7 is 8 marks)
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8. (a) Given that u = xy, where u is a function of x (x > 0), show that

&y _1(du dy
dx* x| dx? dx

(b) Hence show that the transformation u = xy transforms the differential equation :
xji—f+2(2x+1)%+13xy =17¢" - 4y o
into the differential equation
Ty e N
2
(c) Solve differential equation (II) to determine a general solution for u in terms of x. )
(d) Hence determine the general solution of differential equation (1), ;)
\
) R0 0 -
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 11 marks)
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Figure 1 5
m
In this question you must show all stages of your working. >
Solutions relying entirely on calculator technology are not acceptable.
Figure 1 shows a sketch of the curve C with polar equation
— 1 +sind BPPPE.
r= sin S SO
and a sketch of the curve D with polar equation ]
o
T T ol
r=1+cos26 ——<O0< ¢ (@)
2 2 =5
The curves intersect at the pole O and at the point P as shown. §
=
(a) Determine the polar coordinates of P. ;
3) =
=
The finite region R, shown shaded in Figure 1, is bounded by C and D. :
(b) Use algebraic integration to show that the area of R is E
ar + b3
where a and b are rational numbers to be determined.
(6)
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Question 9 continued
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Question 9 continued
(Total for Question 9 is 9 marks)
TOTAL FOR PAPER IS 75 MARKS
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