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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

You must NOT use a calculator.

1 (a) Simplify  m × m5

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

(1)

 (b) Simplify  n4 ÷ n
3
2

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

(1)

 (c) Simplify  (p��)��

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

(1)

 (d) d d
d

2
1
2−
 
can be written in the form d x���� y 

  Work out the value of x and the value of y.

x  =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

y  =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 1 is 6 marks)
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2 (a) Factorise   x��+ 8x�����

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

(1)

 (b) Factorise   4y�����

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

(1)

 (c) Factorise   pt����p + 7t����	

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

(2)

(Total for Question 2 is 4 marks)
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3 On the grid, shade the region that satisfies all these inequalities.

x�
��� � � � � � � � � � � � x����y������ � � � � � � � � � � � y�
��x

(Total for Question 3 is 5 marks)

y

x–4 
� O � 4 6 8 �� ��

��

 8

 6

 4

� �


�

–4

–6
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4 x�����x = (x + p)� + q for all values of x.

 (a) Find the value of p and the value of q.

p  =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

q  =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Solve the equation  4(x�����x����������

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

(3)

(Total for Question 4 is 5 marks)
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5� ���������� � �����w < 4

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

(2)

 (b) Solve  x� + 3x���������

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

(3)

(Total for Question 5 is 5 marks)
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6 Here is a quadratic equation.

�x����	x��������

 (a) (i) Write down the sum of the roots of this equation.

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

  (ii) Write down the product of the roots of this equation.

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

(2)

 The quadratic equation x� + 6x + c����������������������!

 (b) Find the range of possible values for c.

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

(2)

(Total for Question 6 is 4 marks)
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7 (a) Expand and simplify  (x�������x�����

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

(2)

 (b) Simplify  x x
x x

2

2
2

7 10
+

+ +

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

(2)

(Total for Question 7 is 4 marks)
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8 The diagram shows a straight line L1

 The line L2 is perpendicular to L1
 L2 "����������#$������"�%�����&���!

 Find an equation of the line L2
 Give your answer in the form   ax + by + c�������'�����a, b and c are integers.

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

(Total for Question 8 is 3 marks)

L1

y

�

4 xO

Turn over     
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9 y���������
360

x

 (a) Make x the subject of the formula.

 x =
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 s = 
�+t

t

 (b) (i) Find the value of s when t�����

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

  (ii) Make t the subject of the formula.

 t =
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(5)

(Total for Question 9 is 7 marks)
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10 (a) Sketch the graph of  y = sin x°  *������� x �����

(2)

 (b) Sketch the graph of y����x

(2)

(Total for Question 10 is 4 marks)

y

O �� ��� ��� ���

y

O x

x

Turn over     
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11 The braking distance, d metres, for a car to stop is directly proportional to the square of 
its speed v km/h.

� -�����9����������%�$�������:;>������?��:%�$�@%����9��%����;�����!

 (a) Find a formula for d in terms of v.

d  =.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (b) Sketch the graph of d against v.

(1)

 (c) Calculate the value of d when v�����

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

(2)

d

O v
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 (d) Calculate the value of v when d�����

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(2)

(Total for Question 11 is 8 marks)
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12 Here is a graph of y ������x – x�

 (a) (i) On the grid, draw the tangent to the curve at the point where x����

� � �%%�� A�������$��"�����*%�@����%;�����*����������#�%�����*�����x – x�����

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

(3)

y

x
� 
� O � � 3

 3

� �

� �


�


�
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 Here is a cubic graph.

 (b) On the graph, mark with a cross (×) any turning points.
(1)

(Total for Question 12 is 4 marks)

y

x
� 
� O � � 3

5

4

3

�

�


�


�

–3

–4

–3
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13 (a) Simplify  ( )3 5 2

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

(1)

 (b) Express  98 18+  in the form n �  where n is an integer.

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

(2)

 (c) Rationalise the denominator of  
1

5 2−

  Give your answer in the form a b
c

+  where a, b and c are integers.

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

(2)

(Total for Question 13 is 5 marks)
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14 Here is a speed-time graph.

� A����������"�I%#;��#������*%�@�������%;����*�������@%����9����������@�?��'��������9��@��
and 5 seconds.

 Use 3 strips of equal width.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . metres

(Total for Question 14 is 4 marks)

Speed (m/s)

��

��

��

��

��

� �

 5

Time (s)

� � 3 4 5 6�
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15 Solve the simultaneous equations

 y = x����x����
� �x���y = 3

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

(Total for Question 15 is 5 marks)
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16 Here are the first five terms of an arithmetic series.

� �� �� �� 34

 (a) (i) Write down the common difference of this series.

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

� � �%%�� J��:��#�������#;��*�����*%����������;���*���%�����%��!

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

(3)

� K�����9��@����;��*���@%**��������%��;��%9����%���%��	�
� K����%L������;��*���%�����%���%����

� �?��J��:��#��������������;��*���%�����%��!

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

(3)

(Total for Question 16 is 6 marks)
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17 Here is the graph of  y = f(x).

 (a) On the grid below, draw the graph of  y����*�x).

(2)

y

x–7 –6 –5 –4 –3 
� 
� O � � 3 4 5 6 7

7

6

5

4

3

�

�


�


�

–3

y

x–7 –6 –5 –4 –3 
� 
� O � � 3 4 5 6 7

7

6

5

4

3

�

�


�


�

–3
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 (b) On this grid, draw the graph of y = f(x�����!

(2)

(Total for Question 17 is 4 marks)

y

x–7 –6 –5 –4 –3 
� 
� O � � 3 4 5 6 7

7

6

5

4

3

�

�


�


�

–3
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18 (a) On the grid, construct the graph of x � + y �������

(2)

y

x–7 –6 –5 –4 –3 
� 
� O � � 3 4 5 6 7

��

�

8

7

6

5

4

3

�

�


�


�

–3

–4

–5

–6

–7

–8


�


��
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 (b) Find the number of points of intersection of the curve y�������x� and x� + y�������
Show clearly how you get your answer. 

(2)

(Total for Question 18 is 4 marks)
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19 A rocket is launched vertically upwards.

� P���99���������*��;����"��@��*�� ;>�������������*��� ;>���*����!����9��@�!
� K�����9:����#����#���*�*#����!����9��@���*����%��'�����#�9��@!
 The rocket then decelerates at a constant rate for 3.8 seconds to reach its greatest height.

 Show this information on a speed-time graph.

(Total for Question 19 is 3 marks)

TOTAL FOR PAPER IS 90 MARKS

Speed (m/s)

Time (s)
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