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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Given that fðrÞ ¼ 1

ð2r þ 3Þð2r þ 5Þ , show that

fðr � 1Þ � fðrÞ ¼ k

ð2r þ 1Þð2r þ 3Þð2r þ 5Þ

where k is an integer.

[2 marks]

(b) Use the method of differences to find

XN
r¼1

1

ð2r þ 1Þð2r þ 3Þð2r þ 5Þ .

[3 marks]
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2 (a) The complex number �2
ffiffiffi
2
p
þ 2

ffiffiffi
6
p

i can be expressed in the form reiy , where r > 0
and �p < y4 p .

(i) Show that r ¼ ð
ffiffiffi
2
p
Þn where n is an integer.

[2 marks]

(ii) Find the exact value of y.
[1 mark]

(b) Hence solve the equation z5 ¼ �2
ffiffiffi
2
p
þ 2

ffiffiffi
6
p

i giving your answers in the form reiy ,
where r > 0 and �p < y4 p .

[5 marks]
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3 The sequence u1, u2, u3, … is defined by

u1 ¼ �1 , unþ1 ¼
un � 5

3un � 7

Prove by induction that un ¼
2nþ1 � 5

2nþ1 � 3
, for all integers n5 1 .

[6 marks]
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4 (a) Express ð1þ e2xÞð1þ e�2xÞ in terms of cosh x.
[3 marks]

(b) Hence, find the value of

ð1
0

1

ð1þ e2xÞð1þ e�2xÞ dx

giving your answer in terms of e.
[4 marks]
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Answer space for question 4
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5 (a) The locus of points L, representing the complex number z, satisfies the equation

jz� 2 j ¼ jzþ 4i j

Sketch L on the Argand diagram below.

[3 marks]

(b) Given that jz� 2 j ¼ jzþ 4i j , find the complex number z1 for which jz j has its least

value.

[4 marks]
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6 (a) Sketch the graph of y ¼ cosh�1 x on the axes below.

[2 marks]

(b) Given that y ¼ cosh�1 x , show that
dy

dx
¼ 1ffiffiffiffiffiffiffiffiffiffiffiffiffi

x2 � 1
p .

[3 marks]

(c) A curve has equation y ¼ 5

3
� 4xþ cosh�1ð3xÞ . Show that the curve has a single

stationary point, M , and express the y-coordinate of M as a natural logarithm.

[5 marks]
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7 A curve is defined parametrically by

x ¼ 3� cos 2t , y ¼ 4 sin t

The arc of the curve from t ¼ 0 to t ¼ p
2

is rotated through 2p radians about the

x-axis to generate a surface with area S.

(a) Show that S ¼ kp
ð p

2

0

sin t cos t

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð1þ sin2 tÞ

q
dt , where k is an integer.

[5 marks]

(b) Hence find the value of S, giving your answer in the form
p
3
ðm

ffiffiffi
2
p
þ nÞ , where m and

n are integers.

[4 marks]
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8 The cubic equation 2z3 þ 5zþ 3 ¼ 0 has roots a, b and g.

(a) Write down the value of :

(i) ab þ bg þ ga ;
[1 mark]

(ii) abg .
[1 mark]

(b) Find the value of
1

a
þ 1

b
þ 1

g
.

[2 marks]

(c) (i) Use the substitution z2 ¼ 1

x
to show that

9x3 � 25x2 þ mxþ n ¼ 0

where m and n are integers.

[4 marks]

(ii) Hence find the value of
1

a4
þ 1

b4
þ 1

g4
.

[4 marks]
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9 (a) Use de Moivre’s theorem to show that

cos 5y ¼ 16 cos5 y þ A cos3 y þ B cos y

where A and B are integers.

[5 marks]

(b) (i) Given that cos 5y ¼ 0 and cos y 6¼ 0 , find the possible values of cos2 y, giving your

answers in simplified surd form.

[2 marks]

(ii) Hence find the exact value of cos2
3p
10

and deduce that cos
3p
5
¼ 1�

ffiffiffi
5
p

4
.

[4 marks]
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