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Answer all questions in the spaces provided.

1 (a) Sketch on an Argand diagram the locus of points satisfying the equation

j z� 4þ 3i j ¼ 5 (3 marks)

(b) (i) Indicate on your diagram the point P representing z1 , where both

j z1 � 4þ 3i j ¼ 5 and arg z1 ¼ 0 (1 mark)

(ii) Find the value of j z1 j . (1 mark)
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2 (a) Given that

ur ¼ 1
6
rðr þ 1Þð4r þ 11Þ

show that

ur � ur�1 ¼ rð2r þ 3Þ (3 marks)

(b) Hence find the sum of the first hundred terms of the series

1� 5þ 2� 7þ 3� 9þ :::þ rð2r þ 3Þ þ ::: (3 marks)
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3 (a) Show that ð1þ iÞ3 ¼ 2i� 2 . (2 marks)

(b) The cubic equation

z3 � ð5þ iÞz2 þ ð9þ 4iÞzþ kð1þ iÞ ¼ 0

where k is a real constant, has roots a, b and g.

It is given that a ¼ 1þ i .

(i) Find the value of k. (3 marks)

(ii) Show that b þ g ¼ 4 . (1 mark)

(iii) Find the values of b and g. (5 marks)
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4 (a) Prove that the curve

y ¼ 12 cosh x� 8 sinh x� x

has exactly one stationary point. (7 marks)

(b) Given that the coordinates of this stationary point are ða, bÞ , show that aþ b ¼ 9 .

(4 marks)
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5 (a) Given that u ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� x2
p

, find
du

dx
. (2 marks)

(b) Use integration by parts to show that

ð ffiffi
3
p

2

0
sin�1 x dx ¼ a

ffiffiffi
3
p

p þ b

where a and b are rational numbers. (6 marks)
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6 (a) Given that

x ¼ lnðsec t þ tan tÞ � sin t

show that

dx

dt
¼ sin t tan t (4 marks)

(b) A curve is given parametrically by the equations

x ¼ lnðsec t þ tan tÞ � sin t , y ¼ cos t

The length of the arc of the curve between the points where t ¼ 0 and t ¼ p
3

is

denoted by s.

Show that s ¼ ln p , where p is an integer. (6 marks)
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7 (a) Given that

fðkÞ ¼ 12k þ 2� 5k�1

show that

fðk þ 1Þ � 5fðkÞ ¼ a� 12k

where a is an integer. (3 marks)

(b) Prove by induction that 12n þ 2� 5n�1 is divisible by 7 for all integers n5 1 .

(4 marks)
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8 (a) Express in the form reiy , where r > 0 and �p < y4 p :

(i) 4ð1þ i
ffiffiffi
3
p
Þ ;

(ii) 4ð1� i
ffiffiffi
3
p
Þ . (3 marks)

(b) The complex number z satisfies the equation

ðz3 � 4Þ2 ¼ �48

Show that z3 ¼ 4� 4
ffiffiffi
3
p

i . (2 marks)

(c) (i) Solve the equation

ðz3 � 4Þ2 ¼ �48

giving your answers in the form reiy , where r > 0 and �p < y4 p . (5 marks)

(ii) Illustrate the roots on an Argand diagram. (3 marks)

(d) (i) Explain why the sum of the roots of the equation

ðz3 � 4Þ2 ¼ �48

is zero. (1 mark)

(ii) Deduce that cos
p
9
þ cos

3p
9
þ cos

5p
9
þ cos

7p
9
¼ 1

2
. (3 marks)
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There are no questions printed on this page
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