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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Express
1

ðr þ 2Þr! in the form
A

ðr þ 1Þ! þ
B

ðr þ 2Þ! , where A and B are integers.

[3 marks]

(b) Hence find
X

n

r¼1

1

ðr þ 2Þr! .

[2 marks]
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Answer space for question 1
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~
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y
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2 (a) Sketch the graph of y ¼ tanh x and state the equations of its asymptotes.

[3 marks]

(b) Use the definitions of sinh x and cosh x in terms of ex and e�x to show that

sech2 xþ tanh2 x ¼ 1
[3 marks]

(c) Solve the equation 6 sech2 x ¼ 4þ tanh x , giving your answers in terms of natural

logarithms.

[5 marks]
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Answer space for question 2

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

Do not write

outside the

box

P/Jun15/MFP2

Turn over

s

(05)

QUESTION

PART

REFERENCE



6

3 A curve C is defined parametrically by

x ¼ t2 þ 1

t
, y ¼ 2 ln t

(a) Show that
dx

dt

� �2

þ dy

dt

� �2

¼ 1þ 1

t2

� �2

.

[4 marks]

(b) The arc of C from t ¼ 1 to t ¼ 2 is rotated through 2p radians about the x-axis.
Find the area of the surface generated, giving your answer in the form pðm ln 2þ nÞ ,
where m and n are integers.

[5 marks]
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Answer space for question 3
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4 The expression fðnÞ is given by fðnÞ ¼ 24nþ3 þ 33nþ1 .

(a) Show that fðk þ 1Þ � 16fðkÞ can be expressed in the form A� 33k , where A is an

integer.

[3 marks]

(b) Prove by induction that fðnÞ is a multiple of 11 for all integers n5 1 .
[4 marks]
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Answer space for question 4
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~
Im(z)

O

–
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Re(z)

––––––––––

5

�5

�5 5

5 The locus of points, L , satisfies the equation

jz� 2þ 4ij ¼ jzj

(a) Sketch L on the Argand diagram below.

[3 marks]

(b) The locus L cuts the real axis at A and the imaginary axis at B.

(i) Show that the complex number represented by C, the midpoint of AB, is

5

2
� 5

4
i

[4 marks]

(ii) The point O is the origin of the Argand diagram. Find the equation of the circle that

passes through the points O, A and B, giving your answer in the form jz� aj ¼ k .
[2 marks]
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Answer space for question 5
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6 (a) Given that y ¼ ðx� 2Þ
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

5þ 4x� x2
p

þ 9 sin�1 x� 2

3

� �

, show that

dy

dx
¼ k

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

5þ 4x� x2
p

where k is an integer.

[5 marks]

(b) Hence show that

ð
7

2

2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

5þ 4x� x2
p

dx ¼ p
ffiffiffi

3
p

þ qp

where p and q are rational numbers.

[3 marks]
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Answer space for question 6
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7 The cubic equation 27z3 þ kz2 þ 4 ¼ 0 has roots a, b and g.

(a) Write down the values of ab þ bg þ ga and abg .
[2 marks]

(b) (i) In the case where b ¼ g , find the roots of the equation.

[5 marks]

(ii) Find the value of k in this case.

[1 mark]

(c) (i) In the case where a ¼ 1� i , find a2 and a3.
[2 marks]

(ii) Hence find the value of k in this case.

[2 marks]

(d) In the case where k ¼ �12 , find a cubic equation with integer coefficients which has

roots
1

a
þ 1 ,

1

b
þ 1 and

1

g
þ 1 .

[5 marks]
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Answer space for question 7
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Answer space for question 7
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Answer space for question 7
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8 The complex number o is given by o ¼ cos
2p

5
þ i sin

2p

5
.

(a) (i) Verify that o is a root of the equation z5 ¼ 1 .
[1 mark]

(ii) Write down the three other non-real roots of z5 ¼ 1 , in terms of o.

[1 mark]

(b) (i) Show that 1þ o þ o2 þ o3 þ o4 ¼ 0 .
[1 mark]

(ii) Hence show that o þ 1

o

� �2

þ o þ 1

o

� �

� 1 ¼ 0 .

[2 marks]

(c) Hence show that cos
2p

5
¼

ffiffiffi

5
p

� 1

4
.

[4 marks]
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Answer space for question 8
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Answer space for question 8
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