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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Express �9i in the form reiy , where r > 0 and �p < y4 p .

[2 marks]

(b) Solve the equation z4 þ 9i ¼ 0 , giving your answers in the form reiy , where r > 0
and �p < y4 p .

[5 marks]
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2 (a) Sketch, on the Argand diagram below, the locus L of points satisfying

argðz� 2iÞ ¼ 2p
3

[3 marks]

(b) (i) A circle C, of radius 3, has its centre lying on L and touches the line ImðzÞ ¼ 2 .
Sketch C on the Argand diagram used in part (a).

[2 marks]

(ii) Find the centre of C, giving your answer in the form aþ bi .
[3 marks]
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Answer space for question 2
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3 (a) Express ðk þ 1Þ2 þ 5ðk þ 1Þ þ 8 in the form k 2 þ ak þ b , where a and b are

constants.

[1 mark]

(b) Prove by induction that, for all integers n5 1 ,

Xn
r¼1

rðr þ 1Þ 1

2

� �r�1
¼ 16� n2 þ 5nþ 8

� � 1

2

� �n�1
[6 marks]
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Answer space for question 3
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4 The roots of the equation

z3 þ 2z2 þ 3z� 4 ¼ 0

are a, b and g .

(a) (i) Write down the value of a þ b þ g and the value of ab þ bg þ ga .
[2 marks]

(ii) Hence show that a2 þ b2 þ g2 ¼ �2 .
[2 marks]

(b) Find the value of:

(i) ða þ bÞðb þ gÞ þ ðb þ gÞðg þ aÞ þ ðg þ aÞða þ bÞ ;
[3 marks]

(ii) ða þ bÞðb þ gÞðg þ aÞ .
[4 marks]

(c) Find a cubic equation whose roots are a þ b , b þ g and g þ a .
[3 marks]
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Answer space for question 4
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Answer space for question 4
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Answer space for question 4

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

Do not write
outside the

box

P71754/Jun14/MFP2

Turn over

s

(11)

QUESTION

PART

REFERENCE



12

5 (a) Using the definition sinh y ¼ 1

2
ðey � e�yÞ , prove the identity

4 sinh3 y þ 3 sinh y ¼ sinh 3y
[3 marks]

(b) Given that x ¼ sinh y and 16x3 þ 12x� 3 ¼ 0 , find the value of y in terms of a

natural logarithm.

[4 marks]

(c) Hence find the real root of the equation 16x3 þ 12x� 3 ¼ 0 , giving your answer in

the form 2
p � 2

q
, where p and q are rational numbers.

[2 marks]
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Answer space for question 5
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6 (a) (i) Use De Moivre’s Theorem to show that if z ¼ cos y þ i sin y , then

zn � 1

zn
¼ 2i sin ny

[3 marks]

(ii) Write down a similar expression for zn þ 1

zn
.

[1 mark]

(b) (i) Expand z� 1

z

� �2

zþ 1

z

� �2

in terms of z.

[1 mark]

(ii) Hence show that

8 sin2 y cos2 y ¼ Aþ B cos 4y

where A and B are integers.

[2 marks]

(c) Hence, by means of the substitution x ¼ 2 sin y , find the exact value of

ð2
1

x2
ffiffiffiffiffiffiffiffiffiffiffiffiffi
4� x2
p

dx

[5 marks]
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Answer space for question 6
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Answer space for question 6
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Answer space for question 6
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7 (a) Given that y ¼ tan�1
1þ x

1� x

� �
and x 6¼ 1 , show that

dy

dx
¼ 1

1þ x2
.

[4 marks]

(b) Hence, given that x < 1 , show that tan�1
1þ x

1� x

� �
� tan�1 x ¼ p

4
.

[3 marks]
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8 A curve has equation y ¼ 2
ffiffiffiffiffiffiffiffiffiffiffi
x� 1
p

, where x > 1 . The length of the arc of the curve

between the points on the curve where x ¼ 2 and x ¼ 9 is denoted by s.

(a) Show that s ¼
ð9
2

ffiffiffiffiffiffiffiffiffiffiffi
x

x� 1

r
dx .

[3 marks]

(b) (i) Show that cosh�1 3 ¼ 2 lnð1þ
ffiffiffi
2
p
Þ .

[2 marks]

(ii) Use the substitution x ¼ cosh2 y to show that

s ¼ m
ffiffiffi
2
p
þ lnð1þ

ffiffiffi
2
p
Þ

where m is an integer.

[6 marks]
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Answer space for question 8
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