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Answer all TEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Given that  
a −

+
48

3 1
  can be written in the form  b 3 – 9  where a and b are integers,

 find the value of a and the value of b 
Show your working clearly.

(4)
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2 In ΔABC,

∠BAC = 50° AB = 10 cm BC = 9 cm

 Given that  ∠BCA = x°

 find the two possible values, to one decimal place, of x
(3)
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(Total for Question 3 is 4 marks)
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4 O, A and B are fixed points such that

OA
→

 = pi + 2pj OB
→

 = 5i + 9pj

 Given that AB
→

 is parallel to  (i – 2j)

 (a) find the value of p
(6)

 (b) Hence find AB
→

 as a simplified expression in terms of i and j
(2)

 (c) Find a unit vector parallel to OA
→

  Give your answer in the form  a
5

(bi + cj)  where a, b and c are integers to 

be found.
(4)
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(Total for Question 4 is 12 marks)
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5  f(x) = 2ax3 + x2 – bx + 3a   where a and b are integers.

 Given that  (x + 2)  and  (x – 1)  are both factors of  f(x)

 (a) show that  a = 2  and find the value of b
(5)

 (b) Hence factorise f(x) completely.
(2)

 Hence, given that  h(y) = 2(3y + 2) + 22y – 11(2y) + 6

 (c) solve the equation  h(y) = 0

  Where appropriate give your answers to 3 decimal places.
(5)
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(Total for Question 5 is 12 marks)
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(Total for Question 6 is 10 marks)



*P71818A01428*
14

 

 

  

7 A particle P is moving along the x-axis. At time t seconds  (t  0)  the velocity of P is 
v m/s where

v = t2 – 10t + 28

 (a) Find the velocity of P when  t = 1
(1)

 Given that the distance of P from the origin is 24 m when  t = 3

 (b) find the distance of P from the origin when  t = 5
(5)

 (c) Find the acceleration of P when  t = 9
(2)

 (d) (i) Show that there are no values of t for which P is instantaneously at rest.

  (ii) Find the least magnitude of the velocity of P
(3)
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(Total for Question 7 is 11 marks)
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(a, 0) (–1, 0) (b, 0)

(0, c)
R

O x

C
Diagram NOT 
accurately drawnl

Figure 1

 Figure 1 shows part of the curve C with equation y = f(x)

 The curve C passes through the points with coordinates

(a, 0), (–1, 0), (b, 0) and (0, c)

	 Given	that		f ′(x) = 17 + 2x – 3x2

 (a) show that the equation of C is  y = 15 + 17x + x2 – x3

(4)

 (b) Find the value of a, the value of b and the value of c
(6)

 The straight line l intersects C at the points with coordinates (b, 0) and (0, c)

 The region R, shown shaded in Figure 1, is bounded by l and C

 (c) Use algebraic integration to find the exact area of region R
(5)
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Diagram NOT 
accurately drawn

A

30°

12 cm

x cm
D

O

B

C

Figure 2

 Figure 2 shows the right pyramid OABCD with a square base ABCD of side 12 cm.

OA = OB = OC = OD = x cm    and    ∠OAC = ∠ODB = ∠OCA = ∠OBD = 30°

 (a) Find the exact length of AC
(2)

 (b) Show that  x = 4 6  
(2)

 (c) Find the total surface area, to the nearest cm2, of the pyramid.
(5)

 (d) Find the size of the obtuse angle, to the nearest degree, between the plane OAB and 
the plane OBC

(4)
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10 Using formulae from page 2

 (a) show that  cos(A – B) – cos(A + B) = 2 sin A sin B
(2)

 (b) Hence show that  cos 5θ – cos 9θ = 2 sin 7θ sin 2θ
(1)

 (c) Solve the equation

cos 5θ – cos 9θ = 3 sin 7θ      for   0 < θ  1
3

π

  Give your solutions in terms of π
(7)

 (d) Using calculus and showing your working, evaluate

7

0

π

∫  8 sin 7x cos 2x tan 2x dx

  Give your answer to 3 decimal places.
(6)
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Question 10 continued
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(Total for Question 10 is 16 marks)

TOTAL FOR PAPER IS 100 MARKS


