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Answer all questions in the spaces provided.

1 The diagram shows a sector OAB of a circle with centre O and radius 6 cm.

The angle between the radii OA and OB is y radians.

The area of the sector OAB is 21.6 cm2 .

(a) Find the value of y . (2 marks)

(b) Find the length of the arc AB . (2 marks)
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2 (a) Use the trapezium rule with five ordinates (four strips) to find an approximate value

for

ð4
0

2x

xþ 1
dx

giving your answer to three significant figures. (4 marks)

(b) State how you could obtain a better approximation to the value of the integral using

the trapezium rule. (1 mark)
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3 (a) Write
ffiffiffiffiffi
x3

4
p

in the form xk . (1 mark)

(b) Write
1� x2ffiffiffiffiffi

x3
4
p in the form xp � xq . (2 marks)
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4 The triangle ABC, shown in the diagram, is such that AB is 10 metres and angle BAC

is 150�.

The area of triangle ABC is 40m2 .

(a) Show that the length of AC is 16 metres. (2 marks)

(b) Calculate the length of BC, giving your answer, in metres, to two decimal places.

(3 marks)

(c) Calculate the smallest angle of triangle ABC, giving your answer to the nearest 0.1�.
(3 marks)
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5 (a) (i) Describe the geometrical transformation that maps the graph of y ¼ 1þ x

3

� �6
onto

the graph of y ¼ ð1þ 2xÞ6 . (2 marks)

(ii) The curve y ¼ 1þ x

3

� �6
is translated by the vector

3

0

� �
to give the curve y ¼ gðxÞ .

Find an expression for gðxÞ , simplifying your answer. (2 marks)

(b) The first four terms in the binomial expansion of 1þ x

3

� �6
are 1þ axþ bx2 þ cx3 .

Find the values of the constants a, b and c, giving your answers in their simplest

form. (4 marks)
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6 An arithmetic series has first term a and common difference d.

The sum of the first 25 terms of the series is 3500.

(a) Show that aþ 12d ¼ 140 . (3 marks)

(b) The fifth term of this series is 100.

Find the value of d and the value of a. (4 marks)

(c) The nth term of this series is un . Given that

33
X25
n¼1

un �
Xk
n¼1

un

!
¼ 67

Xk
n¼1

un

find the value of
Xk
n¼1

un . (3 marks)
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7 (a) Sketch the graph of y ¼ 1

2x
, indicating the value of the intercept on the y-axis.

(2 marks)

(b) Use logarithms to solve the equation
1

2x
¼ 5

4
, giving your answer to three significant

figures. (3 marks)

(c) Given that

logaðb2Þ þ 3 loga y ¼ 3þ 2 loga
y

a

� �

express y in terms of a and b.

Give your answer in a form not involving logarithms. (5 marks)
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8 (a) Given that 2 sin y ¼ 7 cos y , find the value of tan y . (2 marks)

(b) (i) Use an appropriate identity to show that the equation

6 sin2 x ¼ 4þ cos x

can be written as

6 cos2 xþ cos x� 2 ¼ 0 (2 marks)

(ii) Hence solve the equation 6 sin2 x ¼ 4þ cos x in the interval 0� < x < 360�, giving
your answers to the nearest degree. (6 marks)
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9 The diagram shows part of a curve crossing the x-axis at the origin O and at the

point Að8, 0Þ. Tangents to the curve at O and A meet at the point P, as shown in

the diagram.

The curve has equation

y ¼ 12x� 3x
5
3

(a) Find
dy

dx
. (2 marks)

(b) (i) Find the value of
dy

dx
at the point O and hence write down an equation of the tangent

at O. (2 marks)

(ii) Show that the equation of the tangent at Að8, 0Þ is yþ 8x ¼ 64 . (3 marks)

(c) Find

ð
12x� 3x

5
3

� �
dx . (3 marks)

(d) Calculate the area of the shaded region bounded by the curve from O to A and the

tangents OP and AP . (7 marks)
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1

1 (i) Evaluate 90. [1]

(ii) Express 9
−1

2 as a fraction. [2]

2 (i) Sketch the curve y = − 1

x2
. [2]

(ii) Sketch the curve y = 3 − 1

x2
. [2]

(iii) The curve y = − 1

x2
is stretched parallel to the y-axis with scale factor 2. State the equation of the

transformed curve. [1]

3 (i) Express
12

3 +
√

5
in the form a − b

√
5, where a and b are positive integers. [3]

(ii) Express
√

18 −
√

2 in simplified surd form. [2]

4 (i) Expand (x − 2)2(x + 1), simplifying your answer. [3]

(ii) Sketch the curve y = (x − 2)2(x + 1), indicating the coordinates of all intercepts with the axes.

[3]

5 Find the real roots of the equation 4x4 + 3x2 − 1 = 0. [5]

6 Find the gradient of the curve y = 2x + 6√
x

at the point where x = 4. [5]

7 Solve the simultaneous equations

x + 2y − 6 = 0, 2x2 + y2 = 57. [6]

8 (i) Express 2x2 + 5x in the form 2(x + p)2 + q. [3]

(ii) State the coordinates of the minimum point of the curve y = 2x2 + 5x. [2]

(iii) State the equation of the normal to the curve at its minimum point. [1]

(iv) Solve the inequality 2x2 + 5x > 0. [4]
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9 (i) The line joining the points A (4, 5) and B (p, q) has mid-point M (−1, 3). Find p and q. [3]

AB is the diameter of a circle.

(ii) Find the radius of the circle. [2]

(iii) Find the equation of the circle, giving your answer in the form x2 + y2 + ax + by + c = 0. [3]

(iv) Find an equation of the tangent to the circle at the point (4, 5). [5]

10 (i) Find the coordinates of the stationary points of the curve y = 2x3 + 5x2 − 4x. [6]

(ii) State the set of values for x for which 2x3 + 5x2 − 4x is a decreasing function. [2]

(iii) Show that the equation of the tangent to the curve at the point where x = 1
2

is 10x − 4y − 7 = 0.

[4]

(iv) Hence, with the aid of a sketch, show that the equation 2x3 + 5x2 − 4x = 5
2
x − 7

4
has two distinct

real roots. [2]
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2 (ii)
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2 (iii)
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1

1

A

B12 cm

4.2 rad

O

The diagram shows a sector AOB of a circle with centre O and radius 12 cm. The reflex angle AOB is 
4.2 radians.

 (i) Find the perimeter of the sector. [3]

 (ii) Find the area of the sector. [2]

2
y

xO

The diagram shows the curve y = log10(2x + 1).

 (i) Use the trapezium rule with 4 strips each of width 1.5 to find an approximation to the area of the 
region bounded by the curve, the x-axis and the lines x = 4 and x = 10. Give your answer correct to 
3 significant figures. [4]

 (ii) Explain why this approximation is an under-estimate. [1]

3 One of the terms in the binomial expansion of (4 + ax)6 is 160x3. 

 (i) Find the value of a. [4]

 (ii) Using this value of a, find the first two terms in the expansion of (4 + ax)6 in ascending powers of x.
[2]
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40°

A

B

C

N

2.4 km

2 km

The diagram shows two points A and B on a straight coastline, with A being 2.4 km due north of B. 
A stationary ship is at point C, on a bearing of 040° and at a distance of 2 km from B. 

 (i) Find the distance AC, giving your answer correct to 3 significant figures. [2]

 (ii) Find the bearing of C from A. [3]

 (iii) Find the shortest distance from the ship to the coastline. [2]

5 The cubic polynomial f(x) is defined by f(x) = 2x3 + 3x2 − 17x + 6. 

 (i) Find the remainder when f(x) is divided by (x − 3). [2]

 (ii) Given that f(2) = 0, express f(x) as the product of a linear factor and a quadratic factor. [4]

 (iii) Determine the number of real roots of the equation f(x) = 0, giving a reason for your answer. [2]

6 A sequence u1, u2, u3, ...  is defined by un = 85 − 5n for n  1.

 (i) Write down the values of u1, u2 and u3. [2]

 (ii) Find 
20

Σ
n =1

un . [3]

 (iii) Given that u1, u5 and up are, respectively, the first, second and third terms of a geometric progression, 
find the value of p. [4]

 (iv) Find the sum to infinity of the geometric progression in part (iii). [2]
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7 (a) Find ∫(x2 + 4)(x − 6) dx. [3]

 (b)
y

x
O

The diagram shows the curve y = 6x
3
2   and part of the curve y = 8

x2 − 2, which intersect at the point (1, 6). Use

integration to find the area of the shaded region enclosed by the two curves and the x-axis. [8]

8 (a) Use logarithms to solve the equation 7w – 3 − 4 = 180, giving your answer correct to 3 significant 
figures. [4]

 (b) Solve the simultaneous equations

log10x + log10 y = log103,      log10(3x + y) = 1. [6]

9 (i) Sketch the graph of y = tan ( 1
2x) for −2π  x  2π on the axes provided.

  On the same axes, sketch the graph of y = 3cos(1
2x) for −2π  x  2π, indicating the point of intersection 

with the y-axis. [3]

 (ii) Show that the equation tan (1
2x) = 3 cos ( 1

2x) can be expressed in the form

3 sin2 ( 1
2x) + sin ( 1

2x) − 3 = 0.

  Hence solve the equation tan (1
2x) = 3 cos ( 1

2x) for −2π  x  2π.  [6]

http://www.mppe.org.uk

Copyright  © mppe.org.uk and its license. All Rights Reserved



1

������ ��� �
��������

� ��� ����� � ��� �����������  �! �" ��� ��� ����� � ��� �����������  �! �"�

 �"  �" #��� ��� $������� �% ��� &��� �� � �� ����	


 ��" '����! �� ���������! ���� ���� ��� &��� �� ��� ��
����� (�� �� � �� � �� ����	


 )" ��� &��� �� ���������� ��� &��� ���� ��
����� �� �� � � �� ��� �����  � #��� ���

����������� �%  � �� ����	


 �" #��� �� ��
����� �% ��� &��� ����
$� � ����� �� ���������
&�� �� �� � �� ����	


�  �" *+����� �� � ��� �, �� ��� %��- ��� ��� � �! ����� � ��� � ��� ����$���� �� ����	


 )" '����! �� ���������! ���� ���� ��� ��
����� �� � ��� �, � � ��� �� ���& ��&
������

�� ����	


 �" ./���� ��� $���� �% � � �� � ��� �,! ������$ ��� ����������� �% ��� -���-
- ����� ���

��� ����� ����� ��� $���� ������� ��� �0�+��� �� ����	


 �" 1�����)� $��-������&&2 ��� �����%��-����� ���� -��� ��� $���� �% � � �� ���� ��� $����

�% � � �� � ��� �, � �� ����	


� � �
�3� ��� ��
����� � � � � ��� �

 �" #���
��

��
� �� ����	


 )" #��� �� ��
����� %�� ��� ���$��� �� ��� �
�3� �� ��� ����� ����� � � � � �� ����	


 �" 1����-��� ������� � �� ���������$ �� ���������$ ���� � � �� � �� ����	


�  �" *+����� �
���
�

� � �
� � ���

�
� � (
� �

�� ��� %��- �� �
���
�

�
! ����� � ��� � ��� ����$����

�� ����	


 )" .��� ����

�����
��

� � �����
��

�
���
(

� �� �� ����$�� ��� %��� ��� 3�&
�� �� ����	


mock papers 5
http://www.mppe.org.uk

Copyright  © mppe.org.uk and its license. All Rights Reserved



2

� ��� �
�3� ���� ��
����� � � �( � ���� � ��� �� �/������ )�&���

��� �
�3� ������� ��� �0�+�� �� ��� ���$�� � ��� ��� ����� � (! ��" &��� �� ��� �
�3��

 �"  �" #���
��

��
� �� ����	


 ��" '���� ���� ���� ��� �
�3� ��� � ���������2 ����� ���� � � � ��� %��� ���

�0���������� �% ��� ����� ���������2 ������ �� ����	


 )"  �" #���

�
��( � ���� � ���� �� � �� ����	


 ��" '���� ���� ����

�(

�
��( � ���� � ���� �� � ��

�
�
� �� ����	


 ���" '���� �����-��� ��� ���� �% ��� ������ ��$��� )�
���� )2 ��� �
�3� ��� ���

&��� �� � �� ����	


� ��� ��&2��-��& ���� �� $�3�� )2 ���� � �( � ��� � (� �

 �" 4�� ��� #����� ������- �� ���� ���� �� ( �� � %����� �% ���� � �� ����	


 )" *+����� ���� �� ��� ����
�� �% ����� &����� %������� �� ����	


 �"  �" 4�� ��� 5�-������ ������- �� %��� ��� ��-������! �! ���� ���� �� ��3���� )2 �� � �

�� ����	


 ��" 4���$ �&$�)���� ��3�����! �� ���������! �+����� ���� �� ��� %��-

��� ����� � ��� �� � �

����� �! � ��� � ��� ���������� �� ����	


	
�� ��� �� ��� ���� �
�����

�

�

� (! ��"

( �

	
�� ���

�

http://www.mppe.org.uk

Copyright  © mppe.org.uk and its license. All Rights Reserved



3

� � ����&� ��� ��
����� �� � �� � ��� �� � � �

 �" #���6

 �" ��� ����������� �% ��� ������ �% ��� ����&�7 �� ����	


 ��" ��� ����
� �% ��� ����&� �� ��� %��- �
���
�

�
! ����� � �� �� ����$��� �� ����	


 )" � ����� �% ��� ����&� ��� &��$�� �� #��� ��� ���������
&�� �������� %��- ��� ������ �%

��� ����&� �� ���� ������ �� ����	


 �" � &��� ��� ��
����� � � �� � �! ����� � �� � ���������

 �" .��� ���� ��� �0���������� �% ��2 ����� �% ������������ �% ��� &��� ��� ��� ����&�

�����%��� ��� ��
�����

�� � ��� � ���� �� � � � � � �� ����	


 ��" #��� ��� 3�&
�� �% � %�� ����� ��� ��
�����

�� � ��� � ���� �� � � � � �

��� ��
�& ������ �� ����	


 ���" 1�����)� ��� $��-������& ��&��������� )������ ��� &��� ��� ��� ����&� ���� � ��/��

������ �% ��� 3�&
�� %�
�� �� ����  �" ��"� �� ����


��� �� ����	 ���

http://www.mppe.org.uk

Copyright  © mppe.org.uk and its license. All Rights Reserved


	mock papers 1
	mock papers 2
	mock papers 3
	PRINTED ANSWER BOOK FOR  MOCK PAPERS 3
	mock papers 4
	mock papers 5



