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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Given that fðrÞ ¼ 1

4r � 1
, show that

fðrÞ � fðr þ 1Þ ¼ A

ð4r � 1Þð4r þ 3Þ

where A is an integer.

[2 marks]

(b) Use the method of differences to find the value of
X50
r¼1

1

ð4r � 1Þð4r þ 3Þ , giving your

answer as a fraction in its simplest form.

[4 marks]
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Answer space for question 1
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2 The cubic equation 3z3 þ pz2 þ 17zþ q ¼ 0 , where p and q are real, has a root

a ¼ 1þ 2i .

(a) (i) Write down the value of another non-real root, b, of this equation.

[1 mark]

(ii) Hence find the value of ab.
[1 mark]

(b) Find the value of the third root, g, of this equation.

[3 marks]

(c) Find the values of p and q.
[3 marks]

Answer space for question 2
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Answer space for question 2
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3 The arc of the curve with equation y ¼ 4� lnð1� x2Þ from x ¼ 0 to x ¼ 3

4
has

length s.

(a) Show that s ¼
ð 3

4

0

1þ x2

1� x2

� �
dx .

[4 marks]

(b) Find the value of s, giving your answer in the form pþ lnN , where p is a rational

number and N is an integer.

[6 marks]
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Answer space for question 3
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4 (a) Given that y ¼ tan�1
ffiffiffiffiffiffiffiffiffi
ð3xÞ

p
, find

dy

dx
, giving your answer in terms of x.

[2 marks]

(b) Hence, or otherwise, show that

ð1
1
3

1

ð1þ 3xÞ ffiffiffixp dx ¼
ffiffiffi
3
p

p
n

, where n is an integer.

[4 marks]

Answer space for question 4
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Answer space for question 4
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~

~

Im(z)

Re(z)O

5 (a) Find the modulus of the complex number �4
ffiffiffi
3
p
þ 4i , giving your answer as an

integer.

[2 marks]

(b) The locus of points, L, satisfies the equation j zþ 4
ffiffiffi
3
p
� 4i j ¼ 4 .

(i) Sketch the locus L on the Argand diagram below.

[3 marks]

(ii) The complex number w lies on L so that �p < argw4p .

Find the least possible value of argw, giving your answer in terms of p .

[2 marks]

(c) Solve the equation z3 ¼ �4
ffiffiffi
3
p
þ 4i , giving your answers in the form reiy , where

r > 0 and �p < y4 p .

[5 marks]

Answer space for question 5

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

(b)(i)

Do not write
outside the

box

PB/Jun16/MFP2

QUESTION

PART

REFERENCE

(10)

PMT



11

Answer space for question 5
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Answer space for question 5
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Answer space for question 5
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6 (a) Given that y ¼ sinh x , use the definition of sinh x in terms of ex and e�x to show that

x ¼ lnðyþ
ffiffiffiffiffiffiffiffiffiffiffiffiffi
y2 þ 1

p
Þ .

[4 marks]

(b) A curve has equation y ¼ 6 cosh2 xþ 5 sinh x .

(i) Show that the curve has a single stationary point and find its x-coordinate, giving your

answer in the form ln p , where p is a rational number.

[5 marks]

(ii) The curve lies entirely above the x-axis. The region bounded by the curve, the

coordinate axes and the line x ¼ cosh�1 2 has area A.

Show that

A ¼ a cosh�1 2þ b
ffiffiffi
3
p
þ c

where a, b and c are integers.

[5 marks]
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Answer space for question 6
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Answer space for question 6
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Answer space for question 6
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7 Given that p5�1 , prove by induction that, for all integers n5 1 ,

ð1þ pÞn5 1þ np
[6 marks]
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Answer space for question 7
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8 (a) By applying de Moivre’s theorem to ðcos y þ i sin yÞ4 , where cos y 6¼ 0 , show that

ð1þ i tan yÞ4 þ ð1� i tan yÞ4 ¼ 2 cos 4y
cos4 y

[3 marks]

(b) Hence show that z ¼ i tan
p
8

satisfies the equation ð1þ zÞ4 þ ð1� zÞ4 ¼ 0 , and

express the three other roots of this equation in the form i tanf , where 0 < f < p .

[2 marks]

(c) Use the results from part (b) to find the values of:

(i) tan2
p
8
tan2

3p
8

;

[4 marks]

(ii) tan2
p
8
þ tan2

3p
8

.

[4 marks]
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There are no questions printed on this page
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