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1. The complex number z = x + iy satisfies the equation

|z—3—4i| =]z +1+i|

(a) Determine an equation for the locus of z giving your answer in the form ax + by + ¢ =0

where a, b and ¢ are integers.

A3)
(b) Shade, on an Argand diagram, the region defined by
|z—3—4i| <[z +1+]
You do not need to determine the coordinates of any intercepts on the coordinate axes.
)
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2.
dy 3
x—-y =4
o y
(a) Show that
d’y dyY .. \d
Xf;i;:; =ay ;i;; + (lé)/ + (7)'2{;5‘

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

C))
Giventhaty=1atx=2
(b) determine the Taylor series expansion for y in ascending powers of (x — 2), up to and
including the term in (x — 2)’, giving each coefficient in simplest form.
3)
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3. (a) Express

(n + 3) (n + 5)
in partial fractions.

(b) Hence, using the method of differences, show that for all positive integer values of n,

Z 1 _ n(pn+q)
(r+3)(r+5) 40(n+4)(n+5)

r=1

where p and ¢ are integers to be determined.

(c) Use the answer to part (b) to determine, as a simplified fraction, the value of

! + ! +...+ !
9x11 10x12 2426

2

C))
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Question 3 continued
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Question 3 continued
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4. (a) Show that the substitution y” =; transforms the differential equation

dy 3
—4y= I
V= @
into the differential equation
dr
——=2t=-2x I
] (IT)

(b) Solve differential equation (II) and determine y* in terms of x.

(©)

(6)

.
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Question 4 continued

(Total for Question 4 is 9 marks)
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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

x+1 <1- 2

(x—3)(x+2) x=3

(6)
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%

0000
090%0%6% %%
ooteteteteses
%S
55
X
555

&s LK
SRR, )
SR

X

X IR
RRRXRRILLLLLL
bototetotototoseseses
e asatetetetetele!
RS
oé&ﬁ&é@?’?
Retetototototototok

XX
%%

1%

<

%

K

ot

Q0

3

¢w4%
-

<%

&

35
RIS
3RS
%oéﬁ%
"’

o96%%

=
RIS
=N

20K

A7
IS
ZRLRRLRE

X

IO
2% 0%tote 0 et
<)

-
¢
0%
%’

b0 5 %
3K NS
KLY
X S
SRS
S S
SONZS
9% % %0t
SN
S04
Pod o YOS
bo%e 2% 9%
ererered
SRBTXRS
SRRRLS
XXX
RKRKEKL
SRRRRKS
S8
KRRERK
R85
RIRRRL
500RRKS
REXRRS

XX
<
RS

BB
SRS
3&“””%

oia%e%
055ﬁp

13
acom R R0 00 0
P 7560 1A®01 33 6 Turn over



7

Question 5 continued
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Question 5 continued

(Total for Question 5 is 6 marks)

BLEm

N 0 O R .,
P 7560 1A®015 3 6 Turn over



r

6. The transformation 7 from the z-plane

(i) the coordinates of the centre of C

(i1) the radius of C

to the w-plane is given by

z—1
z#-—1

W=

241

Given that 7 maps the imaginary axis in the z-plane to the circle C in the w-plane, determine

)

.
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 7 marks)
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7. Given that y = ¢" sin x

(a) show that

dé_yzkdzy

dx®  dx’

where k is a constant to be determined.

(b) Hence determine the first 5 non-zero terms in the Maclaurin series expansion for y,
giving each coefficient in simplest form.

C))

€))
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Question 7 continued

22

P 7 5 6 06 1 A 0 2 2 3 6

EOEOm

QXHRXK
LRSS
CHRXKS
GRRXRS
HRRRS
RKLRHES
HRKS
poosatetetes
XK
HRXRS
RRRS
XK
QXK
KHRHE
XK
CHHRXRS
KERAES
HKLRHES
XXX

535
oS vz
9>

¢
<55
?.0

et
%S

o~
5
e <
QM o
LK,

KL
0e%

O
0GR
Y
Sootetetet ;
RRESEN
SoSotetete!

oo o tetetete!

<
00‘:‘:
o5
0%

XX
CLRAK
botetetels

0K

<>
5K

K

QR

O
K
&L

K

3%
3
S50
o

2%

X KKK
o9
dodode%s

XX
255
55

<
XXX
0902000009009 9:%%

OAIIRAK
RRRRRLRLLLLLS:

0%
.

%l
‘:.:-
oS

X
894
OIS

|~
%

%

X X
(0”0
&

(9%
<

GG

potetetotototototoroseseseses

2959593 ettty
ooted Vot e b
oSetetoreds
0RERTARD

St toete%!
RILILN
o20teseloete%e%

ol ot totetetetese!

(%
09088
295959

OO
RS
030!
XX
5

0
%
4@@%
55
3

6%
020
5
DS etodetotetetotetotetetoe!

X
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
0008 9208
-

o
S
QX 5

X%
X%



5

o
096%%

ﬁ?%ﬁ% &S
oo totere s
X KKK XK KX

oo
‘%2:2:.

K2
%
LRI

3§§f
29505009

3RS
3RS

-
S
ptotetetetek

b4
A
K

%%

o

o965

progatataset
3% 5
SRBEKS
foe 1 4 050
SIS
x5
o
bo%s

X2
R

0g¢
3% P
%8, & 1058
XN %
NS
P55
s
OV
SN
SN
S0
RXRRKX

<
9%
$%%
"o
oS
%!

X
%
X
%

S o‘f‘;
SEKL
RXRS
RS

KRB
S Sototetete!
SRR
odatetetotetes

ZRLRRLRLRRLR:

<
&
Sosteteteteteseseses
[ o 9S00 t0te %020 %0 %e%0%
a0 0 0000009,
SRRKRIHS

5
Ml
I e

o
o.r’

kS
KKK
B
LR
LR
L8

S
55

SRR
%& s%
SRR

¢
9%
<5

7

Question 7 continued

(Total for Question 7 is 7 marks)
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r

8. (a) Given that ¢t = In x, where x > 0, show that

d’y Z,Kdzy dy]

dx’ d’  dr
3
(b) Hence show that the transformation # = In x, where x > 0, transforms the
differential equation
2 dzy _ l 2
X @—Zy—1+4 nx—2(lnx) D
into the differential equation
d’y _dy 2
———-2y=1+4r-2¢ I
a a7 M
(1)
(c) Solve differential equation (II) to determine y in terms of ¢.
(5)
(d) Hence determine the general solution of differential equation (I).
ey
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(Total for Question 8 is 10 marks)
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9. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Use De Moivre’s theorem to show that

c0s66 = 32cos’ 0 — 48cos’ 6 + 18cos*H — 1
4

(b) Hence determine the smallest positive root of the equation
48x° - 72x" + 27" = 1=0

giving your answer to 3 decimal places.

(C))

b0t
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Question 9 continued

(Total for Question 9 is 8 marks)
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10.

/
C
P
R
0 Initial line
Figure 1

Figure 1 shows a sketch of the curve C with polar equation

r=1+cosO 0o«

and the line / with polar equation

r=ksecO 0<0<%

where k is a positive constant.
Given that

¢ (C and/ intersect at the point P

J3

s OP=1+—
2

(a) determine the exact value of £.
(2)

The finite region R, shown shaded in Figure 1, is bounded by C, the initial line and /.

(b) Use algebraic integration to show that the area of R is

pr+ q\/§ +r
where p, ¢ and r are simplified rational numbers to be determined.

(7)
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Question 10 continued
(Total for Question 10 is 9 marks)
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