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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Show that

12 cosh x� 4 sinh x ¼ 4ex þ 8e�x (2 marks)

(b) Solve the equation

12 cosh x� 4 sinh x ¼ 33

giving your answers in the form k ln 2 . (5 marks)
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Answer space for question 1
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2 Two loci, L1 and L2, in an Argand diagram are given by

L1 : jzþ 6� 5ij ¼ 4
ffiffiffi
2
p

L2 : argðzþ iÞ ¼ 3p
4

The point P represents the complex number �2þ i .

(a) Verify that the point P is a point of intersection of L1 and L2 . (2 marks)

(b) Sketch L1 and L2 on one Argand diagram. (6 marks)

(c) The point Q is also a point of intersection of L1 and L2 . Find the complex number

that is represented by Q. (2 marks)
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Answer space for question 2
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3 (a) Show that
1

5r � 2
� 1

5r þ 3
¼ A

ð5r � 2Þð5r þ 3Þ , stating the value of the constant A.

(2 marks)

(b) Hence use the method of differences to show that

Xn
r¼1

1

ð5r � 2Þð5r þ 3Þ ¼
n

3ð5nþ 3Þ (4 marks)

(c) Find the value of

X1
r¼1

1

ð5r � 2Þð5r þ 3Þ (1 mark)
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Answer space for question 3
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4 The roots of the equation

z3 � 5z2 þ kz� 4 ¼ 0

are a, b and g .

(a) (i) Write down the value of a þ b þ g and the value of abg . (2 marks)

(ii) Hence find the value of a2bg þ ab2g þ abg2 . (2 marks)

(b) The value of a2b2 þ b2g2 þ g2a2 is �4 .

(i) Explain why a, b and g cannot all be real. (1 mark)

(ii) By considering ðab þ bg þ gaÞ2 , find the possible values of k. (4 marks)
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Answer space for question 4
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5 (a) Using the definition tanh y ¼ ey � e�y

ey þ e�y
, show that, for jxj < 1 ,

tanh�1 x ¼ 1
2
ln

1þ x

1� x

� �
(3 marks)

(b) Hence, or otherwise, show that
d

dx
ðtanh�1 xÞ ¼ 1

1� x2
. (3 marks)

(c) Use integration by parts to show that

ð1
2

0
4 tanh�1 x dx ¼ ln

3m

2n

� �

where m and n are positive integers. (5 marks)
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Answer space for question 5
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Answer space for question 5
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Answer space for question 5
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6 A curve is defined parametrically by

x ¼ t3 þ 5 , y ¼ 6t2 � 1

The arc length between the points where t ¼ 0 and t ¼ 3 on the curve is s.

(a) Show that s ¼
ð 3
0
3t

ffiffiffiffiffiffiffiffiffiffiffiffiffi
t2 þ A

p
dt , stating the value of the constant A. (4 marks)

(b) Hence show that s ¼ 61 . (4 marks)

Answer space for question 6
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Answer space for question 6
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7 The polynomial pðnÞ is given by pðnÞ ¼ ðn� 1Þ3 þ n3 þ ðnþ 1Þ3 .

(a) (i) Show that pðk þ 1Þ � pðkÞ , where k is a positive integer, is a multiple of 9.

(3 marks)

(ii) Prove by induction that pðnÞ is a multiple of 9 for all integers n5 1 . (4 marks)

(b) Using the result from part (a)(ii), show that nðn2 þ 2Þ is a multiple of 3 for any

positive integer n. (2 marks)
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Answer space for question 7
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8 (a) Express �4þ 4
ffiffiffi
3
p

i in the form reiy , where r > 0 and �p < y4 p . (3 marks)

(b) (i) Solve the equation z3 ¼ �4þ 4
ffiffiffi
3
p

i , giving your answers in the form reiy , where
r > 0 and �p < y4 p . (4 marks)

(ii) The roots of the equation z3 ¼ �4þ 4
ffiffiffi
3
p

i are represented by the points P, Q and R

on an Argand diagram.

Find the area of the triangle PQR, giving your answer in the form k
ffiffiffi
3
p

, where k is

an integer. (3 marks)

(c) By considering the roots of the equation z3 ¼ �4þ 4
ffiffiffi
3
p

i , show that

cos
2p
9
þ cos

4p
9
þ cos

8p
9
¼ 0 (4 marks)
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Answer space for question 8
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Answer space for question 8
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