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• Use black ink or ball‑point pen.
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Trigonometry

Cosine rule
In triangle ABC: a2 = b2 + c2 – 2bccos A

sintan
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sin(A + B) = sin A cos B + cos A sin B sin(A – B) = sin A cos B – cos A sin B
cos(A + B) = cos A cos B – sin A sin B cos(A – B) = cos A cos B + sin A sin B

 
tan( )

tan tan

tan tan
A B A B

A B
+ =

+
-1  

tan( )
tan tan

tan tan
A B A B

A B
- =

-
+1

Logarithms

 

log
log

log
a

b

b

x x
a

=

PMT



*P66027RRA0336* Turn over     

3

 

 

BLANK PAGE 
 

DO NOT WRITE ON THIS PAGE

PMT



*P66027RRA0436*
4

 

 

Answer all ELEVEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Use the formula for cos(A + B) to show that cos 2A = 1 – 2 sin2 A
(2)

 Given that  sin A = 
x + 1
2

 and cos 2A = 
4

3

- y

 (b) show that  y = 
1

2
(3x2 + 6x + 5)

(3)
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(Total for Question 1 is 5 marks)

PMT



*P66027RRA0636*
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2 The finite region enclosed by the curve with equation y = 4 – x2 and the line with 
equation y = x + 2 is rotated through 360° about the x‑axis.

 Use algebraic integration to find the exact volume of the solid formed.
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(Total for Question 2 is 6 marks)
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Diagram NOT 
accurately drawn

y

(0, p)
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2
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5

4
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�
�
�

�
�
�

Figure 1

 Figure 1 shows a sketch of the curve with equation

y = 
a bx
cx d

-
-

         x ≠ d
c

 where a, c and d are prime numbers and b is an integer.

 The asymptote to the curve that is parallel to the y‑axis has equation x = 
3

2

 (a) Write down the value of c and the value of d
(2)

 The curve crosses the x‑axis at the point 5
4
0,

�
�
�

�
�
�

 (b) Find the value of a and the value of b
(2)

 The curve crosses the y‑axis at the point (0, p) where p is a rational number.

 (c) Find the value of p
(2)

 (d) Find an equation of the asymptote to the curve that is parallel to the x‑axis.
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4 The curve C has equation y = 2x2 + px + q where p and q are integers.

 The curve C has a stationary point at (3, –5)

 (a) Show that p = –12 and find the value of q
(4)

 (b) State, giving a reason, the nature of the stationary point.
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(Total for Question 4 is 11 marks)

PMT
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5 y and x vary so that y = xe–2x

 Given that the value of x increases by 3%, use calculus to find, in terms of x, an estimate 
for the percentage change in y

 Give your answer in the form a(b – cx) where a, b and c are integers.
(6)
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6 A particle P is moving along the x‑axis.  At time t seconds (t  0) the displacement, 
s metres, of P from the origin O, is given by s = t3 – 4t2 – 16t – 8

 (a) Find the distance of P from O when t = 0
(1)

 (b) Find the value of t for which P is instantaneously at rest.
(4)

 (c) Find the value of t for which P is accelerating at 10 m/s2 in the positive x direction.
(3)
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(Total for Question 6 is 8 marks)

PMT



*P66027RRA01836*
18

 

 

7 A geometric series G has first term a and common ratio r

 The sum of the first three terms of G is 
61

6

 The sum to infinity of G is 
125

6

 (a) (i) Show that r = 
4

5

  (ii) Find the value of a
(6)

 The sum of the first n terms of G is Sn

 Given that Sn > 19.8

 (b) show that n lg 4

5

�
�
�

�
�
�  < lg 31

625

�
�
�

�
�
�

(2)

 (c) Hence find the least value of n
(2)
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8 (a) Complete the table of values for y = 2x + 
3

2x
 – 3 giving your answers to 2 decimal places 

where appropriate.

x 0.5 0.75 1 1.5 2 3 4 5

y 10 2 5.19 7.12

(2)

 (b) On the grid opposite, draw the graph of y = 2x + 
3

2x
 – 3 for 0.5  x  5

(2)

 (c) By drawing a suitable straight line on the grid, obtain estimates, to one decimal place, 
of the roots of the equation 4x3 – 10x2 + 3 = 0 for 0.5  x  5

(5)
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Question 8 continued

O

10

9

8

7

6

5

4

3

2

1

1 2 3 4 5

y

x

Turn over for a spare grid if you need to redraw your graph.

PMT
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Question 8 continued

Only use this grid if you need to redraw your graph.

O

10

9

8

7

6

5

4

3

2

1

1 2 3 4 5

y

x

(Total for Question 8 is 9 marks)

PMT



*P66027RRA02636*
26

 

 

9
Diagram NOT 
accurately drawn

A

10 cm

10 cm

8 cm

D

B

C
8 cm

Figure 2

 Figure 2 shows a triangular pyramid ABCD with base ABC

AB = BC = 10 cm      AD = CD = 8 cm     ∠ABC = 90°

 (a) Find the exact length of AC

  Give your answer in the form p q cm where p is an integer and q is a prime number.
(2)

 The point M is the midpoint of AC

 (b) Find the exact length of BM

  Give your answer in the form m n cm where both m and n are prime numbers.
(2)

 Given that BD = 6 cm,

 (c) find, in degrees to one decimal place, the size of the acute angle between the plane ACD 
and the plane ABC

(4)

 The base ABC of the pyramid is placed on a horizontal plane.

 (d) Find, in cm to 3 significant figures, the vertical height of D above the base.
(2)
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(Total for Question 10 is 13 marks)

PMT



*P66027RRA03436*
34

 

 

11 The points A and B have coordinates (–3, –5) and (7, 5) respectively.

 (a) Find an equation for the line AB
(2)

 The point C has coordinates ( p, 1) where p < 0

 Given that AC and BC are perpendicular,

 (b) prove that p = –5
(7)

 The point D, where BCD is a straight line, is such that C divides BD in the ratio 4 : 3

 (c) Find the coordinates of D
(2)

 (d) (i) Find the exact length of AC

  (ii) Hence, or otherwise, find the area of triangle ABD
(4)
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(Total for Question 11 is 15 marks)

TOTAL FOR PAPER IS 100 MARKS
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