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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Sketch on an Argand diagram the locus of points satisfying the equation
|z —6i] =3 (3 marks)
(b) It is given that z satisfies the equation |z — 6i| = 3.
(i) Write down the greatest possible value of |z|. (1 mark)

(ii) Find the greatest possible value of argz, giving your answer in the form pm, where

~1<p<l. (3 marks)
“ewr | Answer space for question 1
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2 (a) (i) Sketch on the axes below the graphs of y = sinhx and y = coshux. (3 marks)

(b) A curve C has equation y = 6sinhx + cosh? x. Show that C has only one stationary

(ii) Use your graphs to explain why the equation
(k + sinhx) coshx = 0

where k is a constant, has exactly one solution. (1 mark)

point and show that its y-coordinate is an integer. (5 marks)
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3 The sequence u;, uy, us, ... is defined by
Su, —3
"1 ’ "t 3u, — 1

Prove by induction that, for all integers n > 1,
3n+1
Uy =3 i_ 1 (6 marks)
R‘:ﬁg; Answer space for question 3
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4 (a) Given that f(r) = r2(2r% — 1), show that

(b) Use the method of differences to show that

fr)—fr—1)=(2r—1)° (3 marks)

2n
> (@r—1) =3n(100% - 1) (4 marks)
r=n+1
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5 The cubic equation
3 2 s
z2+pz-+qz+37-361=0
where p and ¢ are constants, has three complex roots, o,  and 7.

It is given that f = -2+ 3i and y = 1 4 2i.

(@) (i) Write down the value of afy. (1 mark)
(i) Hence show that (8 4+ 1) = 37 — 36i. (2 marks)
(iii) Hence find o, giving your answer in the form m + ni, where m and n are integers.
(3 marks)
(b) Find the value of p. (1 mark)
(c) Find the value of the complex number g. (2 marks)
Riﬁg; Answer space for question 5
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6 (a) Show that

(b) Use the substitution u = ¢* to show that

1 e’

Scoshx — 3sinhx  m + €2

, where m is an integer. (3 marks)

In2
1 L |
dr =2 —Stan™ | 5 S mark
Jo 5coshx — 3 sinhx 8 2an (2> (5 marks)
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7 (a) (i) Show that

. . 1 .
(b) The arc of the curve with equation y = 5 cos 4x between the points where x = 0

d
- (2u\/1 T 442 + sinh~! 2u> — /1 + 42
u

where £ is an integer. (4 marks)

(ii) Hence show that

1
J V1 +4u? du :p\f5+qsinh_l2
0

where p and ¢ are rational numbers. (2 marks)

. . .
and x = 3 is rotated through 2w radians about the x-axis.

(i) Show that the area S of the curved surface formed is given by

T
S=mn Jg cos4xV/ 1 + 4sin? 4x dx (2 marks)
0

(ii) Use the substitution u = sin4x to find the exact value of S. (4 marks)

QUESTION
PART
REFERENCE

Answer space for question 7

1 4

P60283/Jun13/MFP2

Do not write
outside the
box



15

QUESTION
PART
REFERENCE

Answer space for question 7

15

Turn over »

P60283/Jun13/MFP2

Do not write
outside the
box



16

QUESTION
PART
REFERENCE

Answer space for question 7

16

P60283/Jun13/MFP2

Do not write
outside the
box



17

QUESTION
PART
REFERENCE

Answer space for question 7

17

Turn over »

P60283/Jun13/MFP2

Do not write
outside the
box



18

8 (a) (i) Use de Moivre’s theorem to show that

(b) Explain why ¢ = tanln—6 is a root of the equation

(c) Hence show that

cos40 = cos* 0 — 6.cos? Osin” 0 + sin* 0
and find a similar expression for sin40 . (5 marks)
(ii) Deduce that

4tan O — 4tan’ 0
tan40 = 3 k.
a 1 — 6tan? 0 + tan* 0 (3 marks)

YA —6t—4+1=0

and write down the three other roots in trigonometric form. (4 marks)

i 3r 5T T
tan2 — 4+ tan2 — 4+ tan2 —+ tan2 —

_2
16 16 16 T (5 marks)
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