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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Sketch the curve y ¼ cosh x . (1 mark)

(b) Solve the equation

6 cosh2 x� 7 cosh x� 5 ¼ 0

giving your answers in logarithmic form. (6 marks)
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Answer space for question 1
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2 (a) Draw on the Argand diagram below:

(i) the locus of points for which

jz� 2� 3ij ¼ 2 (3 marks)

(ii) the locus of points for which

jzþ 2� ij ¼ jz� 2j (3 marks)

(b) Indicate on your diagram the points satisfying both

jz� 2� 3ij ¼ 2

jzþ 2� ij4 jz� 2jand (1 mark)
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Answer space for question 2
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3 (a) Show that

2rþ1

r þ 2
� 2r

r þ 1
¼ r2r

ðr þ 1Þðr þ 2Þ (3 marks)

(b) Hence find

X30
r¼1

r2r

ðr þ 1Þðr þ 2Þ

giving your answer in the form 2n � 1 , where n is an integer. (3 marks)

Answer space for question 3

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box

P50145/Jun12/MFP2

QUESTION

PART

REFERENCE

(06)



7

Answer space for question 3
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4 The cubic equation

z3 þ pzþ q ¼ 0

has roots a , b and g .

(a) (i) Write down the value of a þ b þ g . (1 mark)

(ii) Express abg in terms of q . (1 mark)

(b) Show that

a3 þ b3 þ g3 ¼ 3abg (3 marks)

(c) Given that a ¼ 4þ 7i and that p and q are real, find the values of:

(i) b and g ; (2 marks)

(ii) p and q . (3 marks)

(d) Find a cubic equation with integer coefficients which has roots
1

a
,
1

b
and

1

g
.

(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
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5 The function f , where fðxÞ ¼ sec x , has domain 04 x <
p
2

and has inverse function

f�1, where f�1ðxÞ ¼ sec�1 x .

(a) Show that

sec�1 x ¼ cos�1
1

x
(2 marks)

(b) Hence show that

d

dx
ðsec�1 xÞ ¼ 1ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

x4 � x2
p (4 marks)
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Answer space for question 5
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6 (a) Show that

1

4
ðcosh 4xþ 2 cosh 2xþ 1Þ ¼ cosh2 x cosh 2x (3 marks)

(b) Show that, if y ¼ cosh2 x , then

1þ dy

dx

� �2

¼ cosh2 2x (3 marks)

(c) The arc of the curve y ¼ cosh2 x between the points where x ¼ 0 and x ¼ ln 2 is

rotated through 2p radians about the x-axis. Show that the area S of the curved

surface formed is given by

S ¼ p
256
ða ln 2þ bÞ

where a and b are integers. (7 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) Prove by induction that, for all integers n5 1 ,

3

12 � 22
þ 5

22 � 32
þ 7

32 � 42
þ :::þ 2nþ 1

n2ðnþ 1Þ2
¼ 1� 1

ðnþ 1Þ2
(7 marks)

(b) Find the smallest integer n for which the sum of the series differs from 1 by less

than 10�5. (2 marks)
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Answer space for question 7
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8 (a) Use De Moivre’s Theorem to show that, if z ¼ cos y þ i sin y , then

zn þ 1

zn
¼ 2 cos ny (3 marks)

(b) (i) Expand z2 þ 1

z2

� �4

. (1 mark)

(ii) Show that

cos4 2y ¼ A cos 8y þ B cos 4y þ C

where A, B and C are rational numbers. (4 marks)

(c) Hence solve the equation

8 cos4 2y ¼ cos 8y þ 5

for 04y4 p , giving each solution in the form kp . (3 marks)

(d) Show that

ð p
2

0
cos4 2y dy ¼ 3p

16
(3 marks)
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Answer space for question 8
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There are no questions printed on this page
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