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1. Using algebra, solve the inequality
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Question 1 continued

(Total for Question 1 is 5 marks)
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( )
2.
z=6-6,/31
(a) (i) Determine the modulus of z
(i1)) Show that the argument of z is I
3 3)
Using de Moivre’s theorem, and making your method clear,
(b) determine, in simplest form, z*
(2)
(c) Determine the values of w such that w” = z, giving your answers in the form a + ib,
where a and b are real numbers.
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 8 marks)
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r

3. (a) Show that for r>1

r
\/r(r+1) +\/r(r_1) = A(\/r(r+l) —\/r(r—l))

where 4 is a constant to be determined.

(b) Hence use the method of differences to determine a simplified expression for

n

r
Z Jre+1) + Jr(r=1)

r=1

(c) Determine, as a surd in simplest form, the constant & such that

- kr
Z \/r(r+1) +\/r(r—1) -

2

(&)

2
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Question 3 continued

10

P 7 3 4 8 7 A 0 1 0 3 2

m | [

QXHRXK
poosetetetes
XK
GRRXRS
RRRS
KRRHES
HRKS
KRR
CHRXRS
GHRRRS
HRRRS
KR
QRRRS
KHRHE
XK
XK
KERAES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
?.0

et
505

posete

X
0%

300K

XXX
XX K KKK KK
SO0 0 0000 9.9.9.0,
SRR IKRK KK KX
oot totatetotetotetete!

6>
23S

&%%ﬁ%
0% %%
R

0>
%
<
L

DOSesose%es
Sotoseseses



KK
00':
QIR

4 )

%
XX

000

5

S5
SRR

Question 3 continued

KRIRARARARARAR KN

XX
K

X
5
ol

$9%%

KKK

Do $%%

196%%4

RS
L.

e
XBLI

00000,
220068

OO

RN
%

bt

098

b %

%
.:
%!

X
S5
2

doodetetet
5555
0.0‘0‘0
LR

R
o208
%%
SRS

Sototeteteset

&
%
2
0%
2555

6%
0ol
o208
0%
09%6%

5558
5%
QIRL

%
%
e totote!
S
RLRRRRLRS

00

<

XX
S

o
RS

<X
£S5

2

oo
%
S

35

X
S
X

008”43
0%
o
5
%

X
S5

0& 0.0
XS
RS
S5

(Total for Question 3 is 7 marks)

11
~mam MR 00N 0
p 7 3 4 8 7 A 0 1 1 3 2 Turn over -

oS
5%
55

X
5

%
%

S
X

jo%o,




4. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

3
(a) Determine, in ascending powers of (x - %J up to and including the term in (x —%j ,

the Taylor series expansion about % of

= tan 3x
4 2

giving each coefficient in simplest form.

(7)
(b) Hence show that

where 4 and B are integers to be determined.

(2)
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Question 4 continued
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(
5.
P
R
o InitiaTline
Figure 1
Figure 1 shows a sketch of the curve with polar equation
r=10cosO +tanf O<9<%
The point P lies on the curve where 0 =%
The region R, shown shaded in Figure 1, is bounded by the initial line, the curve and the
line OP, where O is the pole.
Use algebraic integration to show that the exact area of R is
% (an + b\/§ + c)
where a, b and c are integers to be determined.
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Question 5 continued

18

P 7 3 4 8 7 A 0 1 8 3 2

m | [

QXHRXK
poosetetetes
XK
GRRXRS
RRRS
KRRHES
HRKS
KRR
CHRXRS
GHRRRS
HRRRS
KR
QRRRS
KHRHE
XK
XK
KERAES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
?.0

et
505

posete

X
0%

300K

XXX
XX K KKK KK
SO0 0 0000 9.9.9.0,
SRR IKRK KK KX
oot totatetotetotetete!

6>
23S

&%%ﬁ%
0% %%
R

0>
%
<
L

DOSesose%es
Sotoseseses



KK
00':
QIR

4 )

%
XX

000

5

S5
SRR

Question 5 continued

KRIRARARARARAR KN

XX
K

X
5
ol

$9%%

KKK

Do $%%

196%%4

RS
L.

e
XBLI

00000,
220068

OO

RN
%

bt

098

b %

%
.:
%!

X
S5
2

doodetetet
5555
0.0‘0‘0
LR

R
o208
%%
SRS

Sototeteteset

&
%
2
0%
2555

6%
0ol
o208
0%
09%6%

5558
5%
QIRL

%
%
e totote!
S
RLRRRRLRS

00

<

XX
S

o
RS

<X
£S5

2

oo
%
S

35

X
S
X

008”43
0%
o
5
%

X
S5

0& 0.0
XS
RS
S5

(Total for Question 5 is 9 marks)
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(
6. The differential equation
2
d—§+6%+13x=8e’3’ =0
dr dr
describes the motion of a particle along the x-axis.
(a) Determine the general solution of this differential equation.
(6)
) . . . 1 dx 1
Given that the motion of the particle satisfies x = 5 and m =3 when =0
t
(b) determine the particular solution for the motion of the particle.
“)
On the graph of the particular solution found in part (b), the first turning point for z > 0
occurs at x = a.
(c) Determine, to 3 significant figures, the value of a.
[Solutions relying entirely on calculator technology are not acceptable.]
C)
q ) &5
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Question 6 continued
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r

7. A transformation 7 from the z-plane, where z = x + iy, to the w-plane, where w = u + 1v
is given by
w= Z,_ 3 z#21
2i—z
The line in the z-plane with equation y = x + 3 is mapped by 7 onto a circle C in the
w-plane.
(a) Determine
(1) the coordinates of the centre of C
(i1) the exact radius of C
®)
The region y > x + 3 in the z-plane is mapped by 7 onto the region R in the w-plane.
(b) On a single Argand diagram
(1) sketch the circle C
(i) shade and label the region R
(2)
- Jii

NN ORI A DA =
P 7 3 4 8 7 A 0 2 4 3 2
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Question 7 continued
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. (a) For all the values of x where the identity is defined, prove that

cot2x + tanx = cosec 2x

- V3V SIHLNI

3)
(b) Show that the substitution y* = wsin2x, where w is a function of x, transforms the
differential equation
y%+y2tanx:sinx 0<x<§ (D)
into the differential equation
d—W+2wcosec2x=secx 0<x<Z (I1)
dx 2
“4)
(c) By solving differential equation (II), determine a general solution of differential
equation (I) in the form y* = f(x), where f(x) is a function in terms of cos x
You may use without proof jcosec 2xdx =%ln ‘tan x‘ (+ constant)
(6)
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(Total for Question 8 is 13 marks)
TOTAL FOR PAPER IS 75 MARKS
\ J

32

P 7 3 4 8 7 A 0 3 2 3 2

m | [

o%
K2

06
e
2
55

K
Sootetetes

ot
0K

%
5

XX
358
KX

%
<

XK
oS0

55

OO
KRR
<

<>
258
55

X XXX
Q&%
RS

XXX,

fose, & Jog
QN
s
Bose™ el
X

S

% v )%
IS
SRS
Somas
-

X i

SR

X il >
A

%

0 %a

MY
- <

OLLEGKKK

>
KIS
R IR
e%o%ed

<

2R

3&%%‘
KRR

20998
XR%e
0’0.0
SBEL

o5

S
KM

o

55

o 9303
3K TS
AP

050058
KX



