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1. Using algebra, solve the inequality

L >2x+3
x+2
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Question 1 continued
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z=6-6431

(a) (i) Determine the modulus of z

(i1)) Show that the argument of z is —%

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
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Question 2 continued
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3. (a) Show that for r>1

r

Jro+D + r(r=1)

= A\ Jr(r+1) = Jr(r=1)

where 4 is a constant to be determined.

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

r

Jre+1) + Jr(r=1)

r=

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

- kr
Z \/r(r+l) +\/r(r—1) -

2

(&)

2
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Question 3 continued
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Question 3 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.

3

(a) Determine, in ascending powers of | x — s up to and including the term in | x —% ,

the Taylor series expansion about % of
y =tan 3_x
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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Question 4 continued
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(Total for Question 4 is 9 marks)
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4 R
5.
P
R
>
o Initial line
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

% am + b\/§ +c
where a, b and c are integers to be determined.
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Question 5 continued
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Question 5 continued
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r

6. The differential equation

2
d—f+6%+l3x=8e’3’ t=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)
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Question 6 continued

ZIRRLL

-~
XXX

<5
X555
oSS

SRR

25
y JOs0essooteetst
GRS
K

X
5

G

SRR

HIKKIHKIKKK
K

093
o teleds

5
Sotodeted

CRKEKS
SRXRKLKS

5
SeSetodes
LRLRIRRKRIRLRKRRS

%
25
555

<
QL

o2
5
K
2K
R

%
5
9%
5
o

2L
2

30008

K55S

ORLLRKS

555

9%

SRR
%

09t
0%t

V’ﬁ?
“

058
XHKIKHKAK AN

0
<5
&
S

e e
RS

o)
$20%%s

AICKARA
tﬁ%@yO

otodes QRS
e KIS
% KRR o
- %0002
&
5

25

K

23000
P~
<P
2K

5
K8

SIS
X
X}

%

%

GO
Bogetetel
o »
N B
XKL
SRS

5%
0
2

KRR

L4~
(o

o
]

P

‘
X XA KA

&

SSEIERN
S ORI ARNL
RERAKRLRS

o~

X2

XK N i
dateeesets B
00N
XL

ot
ootelodet

K
ZRRLIRLRIRRK

r
\.

SRS
podols

0%
%%
SRR
KKK
LS

21
- | 00RW 1 ARRR 0 RD R N YO0 O A
P 7 3 48 7 Ao 21 3 2 Turn over »



~ ~
Question 6 continued
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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
21—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)
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4 R
8. (a) For all the values of x where the identity is defined, prove that
cot2x + tanx = cosec 2x
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 | cosec2xdx =%ln ‘tan x‘ (+ constant)
(6)
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