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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)

.

P 7 8 9 9 06 A 0 2 3 6

EEmC

SO

%

X

et
%

oy
SRS

] =
 >;
% o988
S
0“%)’:

KX
SR
\\A,
KRS

.0%,0
S

X

55

328
55
55



RS
QS
o20te%e!
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
2
%
6%

QL

O
0%

%
ote%e%

::g e\0e
< m——
S

<
0.0‘::0’0

S5
SRS

SEERXRKS

SRR

0 00000, .0 00009999,
0.0.0.’.0‘00 KX ‘2.0‘0 b
NOT-W

\

080 vertd

X KKK

S

X
ptetoetetel
<N
o
55

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
0::.0
5

8

R oot
TS
ts 1 € 0
S

~ \
Question 1 continued
\, J
3
. ) TS R 0 .
P78 99 @A 3 3 6 Turn over



7

Question 1 continued
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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+k>c3

where £ is a constant,

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

(c) Hence determine the value of &, giving your answer as a fully simplified fraction.
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Question 2 continued
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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)
. J
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Question 3 continued
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( )
4. ji—f =x'y+ ay
(a) Show that
j;—%: :j;—{+Ax23;—Z+Bx%+Cy
where 4, B and C are integers to be determined.
4)
Given that b Jandy=1latx=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.
“)
. J
14
VRO mom
P 7 8 9 9 06 A 0 1 4 3 6

S
s
S »’
oY%
Pt iatel
%
$ —9
S
SR
Soererytes
Ko
S S
ST
S
KBS
50
55
S5
00 %3069
oS
gom=is
SRS
RS
bose™ ~ 3¢
SRS
posatols
XK
XK

OO
o totetetetotelss
};l‘(‘. e
\}
RN
ORI

SRR




2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 4 continued

EEOEC

P 7 8 9 9 6 A O 1 5 3 6

15

Turn over »



7

Question 4 continued
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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

¥ +5x -2

> <2 xeR
x°+1

(6)

.
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. J

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
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r

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

J
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Question 7 continued
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( M) &%
8. (a) Given that u = xy, where u is a function of x (x > 0), show that
dy _1fdu_,dy 2
& xlad Td z
S
© =
\.512&
(b) Hence show that the transformation u = xy transforms the differential equation \#N
z
2 SRS
xd—f+2(2x+1)d—y+13xy =17¢™ — 4y \g
dx dx (I) QX
S
into the differential equation Qg\
2
d—‘; 448 3y 217
dx dx (IT)
(2)
(c) Solve differential equation (II) to determine a general solution for # in terms of x.
)
(d) Hence determine the general solution of differential equation (I).
ey
\_ y %
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Initial line

Figure 1

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

r=1+siné —£<0<3—n
2 2
and a sketch of the curve D with polar equation
T T
r=1+cos26 —E<9<E

The curves intersect at the pole O and at the point P as shown.

(a) Determine the polar coordinates of P.

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

a7r+bx/§

where ¢ and b are rational numbers to be determined.

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

3

(6)
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Question 9 continued
(Total for Question 9 is 9 marks)
TOTAL FOR PAPER IS 75 MARKS
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