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Answer all questions.

Answer each question in the space provided for that question.

1
1 (a) Given that f(r) = 132 135) show that

k
(2r+1)(2r+3)(2r+5)

fr—1)—1(r) =

where £k is an integer.
[2 marks]

1
2r+1)2r+3)2r+5)

N
(b) Use the method of differences to find E (
r=1

[3 marks]

e | Answer space for question 1
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auestion | Answer space for question 1
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2 (a)

(i)

(ii)

(b)

The complex number —24/2 4+ 2+/61 can be expressed in the form reie, where » > 0
and -t <0 <m.

Show that » = (1/2)" where 7 is an integer.
[2 marks]

Find the exact value of 0.
[1 mark]

Hence solve the equation z°

= —2+/2+2+/6i giving your answers in the form rei?
where » >0 and —t <0 <m.

[5 marks]
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3 The sequence uy, u,, us, ... is defined by
up = -1, Upt1 = ?ZZ,%
on+l _

Prove by induction that u, = T 3 for all integers n > 1.

[6 marks]

QUESTION

rarr | ANswer space for question 3
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4 (a) Express (1 +¢*)(1 + e %) in terms of coshx.
[3 marks]

(b) Hence, find the value of

! 1
Jo (I +eX)(1+e %) &

giving your answer in terms of e.
[4 marks]

“owr | Answer space for question 4
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5 (a)

(b)

The locus of points L, representing the complex number z, satisfies the equation

Sketch L on the Argand diagram below.

value.

Given that |z —2| = |z + 4i

|z —2| = |z+ 4i]

, find the complex number z; for which |z| has its least

[3 marks]

[4 marks]
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Answer space for question 5
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6 (a) Sketch the graph of y = cosh™! x on the axes below.

[2 marks]
d 1
(b) Given that y = cosh™! x, show that A
dx x2—1
[3 marks]
, 5 1 .
(c) A curve has equation y = 37 4x 4+ cosh™ (3x). Show that the curve has a single

stationary point, M, and express the y-coordinate of M as a natural logarithm.
[5 marks]

‘e | Answer space for question 6
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7 A curve is defined parametrically by

x =3 — cos2t, y =4sint

i
The arc of the curve from t =0 to t = 5 is rotated through 27 radians about the

x-axis to generate a surface with area S.

juj
(a) Show that S = kng sinzcos 74/ (1 + sin’ 7) d¢, where k is an integer.

0
[5 marks]
T
(b) Hence find the value of §, giving your answer in the form 3 (m\/i + n), where m and
n are integers.
[4 marks]

‘e | Answer space for question 7
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(a)
(i)

(ii)

(b)

(c) (i)

(ii)

The cubic equation 2z° + 5z 43 = 0 has roots «, f and 7.

Write down the value of:

af + By + yo;
afy.

1 1 1
Find the value of — +— + —.
v p

V

, 1
= — to show that

X

Use the substitution z

93 —25x2 +mx+n=0
where m and n are integers.

1 1

Hence find the value of por} + F + y_“'

[1 mark]

[1 mark]

[2 marks]

[4 marks]

[4 marks]
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9 (a) Use de Moivre’s theorem to show that
cos 50 = 16 cos’ 0 + A cos® 0 + Bcos 0

where 4 and B are integers.
[5 marks]

(b) (i) Given that cos 50 = 0 and cos 0 # 0, find the possible values of cos? 0, giving your

answers in simplified surd form.
[2 marks]

1 -5
YR

3n 3n
(i) Hence find the exact value of coszm and deduce that cos? =
[4 marks]

e | Answer space for question 9
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QUESTION
PART
REFERENCE

Answer space for question 9

END OF QUESTIONS
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