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Answer all questions in the spaces provided.

1 (a) Draw on the same Argand diagram:

(i) the locus of points for which

j z� 2� 5i j ¼ 5 (3 marks)

(ii) the locus of points for which

argðzþ 2iÞ ¼ p
4

(3 marks)

(b) Indicate on your diagram the set of points satisfying both

j z� 2� 5i j4 5

argðzþ 2iÞ ¼ p
4

and (2 marks)
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2 (a) Use the definitions of cosh y and sinh y in terms of ey to show that

cosh x cosh y� sinh x sinh y ¼ coshðx� yÞ (4 marks)

(b) It is given that x satisfies the equation

coshðx� ln 2Þ ¼ sinh x

(i) Show that tanh x ¼ 5
7
. (4 marks)

(ii) Express x in the form
1
2
ln a . (2 marks)
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3 (a) Show that

ðr þ 1Þ!� ðr � 1Þ! ¼ ðr2 þ r � 1Þðr � 1Þ! (2 marks)

(b) Hence show that

Xn
r¼1
ðr2 þ r � 1Þðr � 1Þ! ¼ ðnþ 2Þn!� 2 (4 marks)
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4 The cubic equation

z3 � 2z2 þ k ¼ 0 ðk 6¼ 0Þ

has roots a, b and g.

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

(ii) Show that a2 þ b2 þ g2 ¼ 4 . (2 marks)

(iii) Explain why a3 � 2a2 þ k ¼ 0 . (1 mark)

(iv) Show that a3 þ b3 þ g3 ¼ 8� 3k . (2 marks)

(b) Given that a4 þ b4 þ g4 ¼ 0 :

(i) show that k ¼ 2 ; (4 marks)

(ii) find the value of a5 þ b5 þ g5 . (3 marks)
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5 (a) The arc of the curve y2 ¼ x2 þ 8 between the points where x ¼ 0 and x ¼ 6 is

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

surface formed is given by

S ¼ 2
ffiffiffi
2
p

p
ð6
0

ffiffiffiffiffiffiffiffiffiffiffiffiffi
x2 þ 4

p
dx (5 marks)

(b) By means of the substitution x ¼ 2 sinh y , show that

S ¼ pð24
ffiffiffi
5
p
þ 4

ffiffiffi
2
p

sinh�1 3Þ (8 marks)
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6 (a) Show that

ðk þ 1Þð4ðk þ 1Þ2 � 1Þ ¼ 4k3 þ 12k 2 þ 11k þ 3 (2 marks)

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

12 þ 32 þ 52 þ :::þ ð2n� 1Þ2 ¼ 1
3
nð4n2 � 1Þ (6 marks)
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7 (a) (i) Use de Moivre’s Theorem to show that

cos 5y ¼ cos5 y � 10 cos3 y sin2 y þ 5 cos y sin4 y

and find a similar expression for sin 5y . (5 marks)

(ii) Deduce that

tan 5y ¼ tan yð5� 10 tan2 y þ tan4 yÞ
1� 10 tan2 y þ 5 tan4 y

(3 marks)

(b) Explain why t ¼ tan
p
5

is a root of the equation

t4 � 10t2 þ 5 ¼ 0

and write down the three other roots of this equation in trigonometrical form.

(3 marks)

(c) Deduce that

tan
p
5
tan

2p
5
¼

ffiffiffi
5
p

(5 marks)
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