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Answer all questions in the spaces provided.

1 Which of the following exponential expressions is equivalent to 2 sinh x ?

Circle your answer.

[1 mark]

ex ex þ e�x ex � e�x e�x

2 The quadratic equation x2 þ pxþ q ¼ 0 has roots a and b

Which of the following is equal to ab ?

Circle your answer.

[1 mark]

p �p q �q

3 Which of the following transformations is represented by the matrix

1 0 0

0 �1 0

0 0 1

2
64

3
75?

Tick (3) one box.

[1 mark]

Rotation of 180� about the x-axis

Reflection in the plane x ¼ 0

Rotation of 180� about the y-axis

Reflection in the plane y ¼ 0

Jun22/7366/1

Do not write
outside the

box

(02)
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4 The complex numbers w and z are defined as

w ¼ 2( cos a þ i sin a)

z ¼ 3( cosb þ i sinb)

Find the product wz

Tick (3) one box.

[1 mark]

5(cos (ab)þ i sin (ab))

6(cos (ab)þ i sin (ab))

5(cos (a þ b)þ i sin (a þ b))

6(cos (a þ b)þ i sin (a þ b))

Turn over for the next question

Do not write
outside the

box

Jun22/7366/1

Turn over

s

(03)
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There are no questions printed on this page

Do not write
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box
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5 Show that (2þ i)3 is 2þ 11i
[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Turn over for the next question

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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6 The matrix A is given by

A ¼
5 2

�3 4

� �

6 (a) Find detA
[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

6 (b) Find A�1

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box
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6 (c) Given that AB ¼
9 6

5 12

� �
and M ¼ 2Aþ B find the matrix M

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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7 The lines l1 and l2 have equations

l1 : r ¼

3

1

�2

2
664

3
775þ l

3

�4

1

2
664

3
775

l2 : r ¼

�12

a

�3

2
664

3
775þ m

3

2

�1

2
664

3
775

7 (a) Show that the point P(�3, 9, �4) lies on l1
[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

7 (b) Show that l1 is perpendicular to l2
[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box
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7 (c) Given that the lines l1 and l2 intersect, calculate the value of the constant a
[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

7 (d) Hence, find the coordinates of the point of intersection of l1 and l2
[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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8 The curve C has the polar equation

r ¼ 4� 2 cos y �p < y � p

8 (a) Verify that the point with polar coordinates

�
3,

p
3

�
lies on C

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

8 (b) Find the exact polar coordinates of the point on C which is furthest from the pole, O
[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1
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8 (c) Find the exact Cartesian coordinates of the point on C where y is
p
6

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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9 (a) Show that, for r > 0,

ln (r þ 2)� ln r ¼ ln 1þ 2

r

� �

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9 (b) Hence, using the method of differences, show that

Xn
r¼1

ln 1þ 2

r

� �
¼ ln

1

2
(nþ a)(nþ b)

� �

where a and b are integers to be found.

[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Turn over for the next question

Do not write
outside the

box

Jun22/7366/1

Turn over

s

(13)
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10 The diagram below shows an ellipse E

The coordinate axes are the lines of symmetry of E

O x

y

2

– 2

– 3 3

10 (a) Write down an equation of E
[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

(14)
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10 (b) The region bounded by the x-axis and the ellipse E for y � 0 is shaded in the

diagram below.

O x

y

2

– 2

– 3 3

A solid S is formed by rotating the shaded region through 360� about the x-axis.

Show that the volume of S is ap where a is an integer to be found.

[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s

(15)
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There are no questions printed on this page
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box

Jun22/7366/1

(16)



17

11 Prove by induction that, for all integers n � 1 ,

(ABA�1)n ¼ ABnA�1

where A and B are square matrices of equal dimensions, and A is non-singular.

[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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12 (a) Sketch, on the Argand diagram below, the locus of points satisfying the equation

jz� 2ij ¼ 2
[2 marks]

Re

Im

O– 1

– 1

– 2

– 3

– 4

– 5

5

4

3

2

1

– 2– 3– 4– 5 54321

12 (b) Sketch, also on the Argand diagram above, the locus of points satisfying the equation

arg z ¼ p
3

[1 mark]

Do not write
outside the

box

Jun22/7366/1
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12 (c) For the complex number w find the maximum value of jwj such that

jw� 2ij � 2 and 0 � argw � p
3

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Turn over for the next question

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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13 A curve C1 has equation

y ¼ 2xþ 7

3xþ 5

13 (a) Write down the equations of the asymptotes of curve C1

[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

13 (b) On the axes below, sketch the graph of curve C1

Indicate the values of the intercepts of the curve with the axes.

[3 marks]

O x

y

13 (c) Hence, or otherwise, solve the inequality

2xþ 7

3xþ 5
� 0

[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

13 (d) Curve C2 is a reflection of curve C1 in the line y ¼ �x

Find an equation for curve C2 in the form y ¼ f (x)
[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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14 The function f is defined by

f (x) ¼ x2 � 3

x2 þ pxþ 7
x 2 R

where p is a constant.

The graph of y ¼ f (x) has only one asymptote.

14 (a) Write down the equation of the asymptote.

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

14 (b) Find the set of possible values of p
[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1

(22)



23

14 (c) Find the coordinates of the points at which the graph of y ¼ f (x) intersects the axes.

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Question 14 continues on the next page

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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14 (d) A curve C has equation

y ¼ x2 � 3

x2 � 3xþ 7

The curve C has a local minimum at the point M as shown in the diagram.

x

y

O

M

The line y ¼ k intersects curve C

14 (d) (i) Show that

19k 2 � 16k � 12 � 0
[5 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

14 (d) (ii) Hence, find the y-coordinate of point M
[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Turn over for the next question

Do not write
outside the

box

Jun22/7366/1

Turn over

s
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15 The two values of y that satisfy the equation

sinh2 y � sinhy � 2 ¼ 0

are y1 and y2

15 (a) Hamzah is asked to find the value of y1 þ y2

He writes his answer as follows:

The quadratic coefficients are a ¼ 1 , b ¼ �1 , c ¼ �2

The sum of the roots is � b
a

So y1 þ y2 ¼ �
�1
1
¼ 1

Explain Hamzah’s error.

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
outside the

box

Jun22/7366/1
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15 (b) Find the correct value of y1 þ y2

Give your answer as a single logarithm.

[5 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

END OF QUESTIONS

Do not write
outside the

box
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