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Answer all ELEVEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Using calculus find the exact value of  
3

4

∫
π

π

 cos 4θ dθ

 Give your answer in the form −
a

b
 where a is a prime number and b is an integer.

(4)
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2  f(x) = 2x
2
 – 12x + 5

 Given that f(x) can be written in the form  f(x) = a(x + b)
2
 + c  where a, b and c are 

integers,

 (a) find the value of a, the value of b and the value of c

(3)

 (b) Hence find the set of values of x for which  f(x) – 37 > 0

(4)
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4 (a) On the grid opposite, draw the line with equation

  (i) y = 2x – 4 (ii) 2x + 3y = 12 (iii) y + 2x + 2 = 0

(3)

 (b) Show, by shading on the grid, the region R defined by the inequalities

 y  2x – 4 2x + 3y  12 y + 2x + 2  0

(1)

 For all points in R, with coordinates (x, y)

P = x – 2y

 (c) find the least value of P

(4)
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Turn over for a spare grid if you need to redraw your graph.
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  

Question 4 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 4 is 8 marks)
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  

5  f(x) = ax
3
 + 5bx

2
 + 8ax – 4b   where a and b are integers

 Given that

(x + 2) is a factor of  f(x)

 and that

when f(x) is divided by (x + 3) the remainder is 21

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

 (b) Use algebra to solve the equation  f(x) = 0
(4)
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(Total for Question 5 is 9 marks)
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  

6 In triangle ABC, AC = x cm, AB = (x + 3) cm and ∠ABC = 30°

 Given that  ∠ACB = θ°  where  0 < θ < 90

 (a) show that

  (i) sin θ° = 
x

x

+ 3
2

  (ii) cos θ° = 
3 6 9

2

2x x

x

− −

(5)

 Given that the size of  ∠BAC : the size of  ∠ABC = 7 : 2

 (b) find the exact value of x

  Give your answer in the form  a + a b   where a and b are prime numbers.

(5)
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(Total for Question 6 is 10 marks)
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(Total for Question 7 is 8 marks)
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20

 

  

8

Diagram NOT 

accurately drawn

h cm

r cm

Figure 1

 A solid right circular cylinder has base radius r cm and height h cm as shown in Figure 1.

 The cylinder has a volume of 90π cm
3
 and a total surface area of S cm

2

 (a) Show that  S = 2πr2
 + 
180π

r
(3)

 Given that r can vary,

 (b) use calculus to find, to 3 significant figures, the value of r for which S is a 

minimum, justifying that this value of r gives a minimum value of S
(5)

 (c) Find, to 3 significant figures, the minimum value of S
(2)
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(Total for Question 8 is 10 marks)
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  

9 (a) Expand 
1

1 2− x
 in ascending powers of x up to and including the term in x

3

  Simplify each term as far as possible.

(3)

 (b) Show that  
1

0 96

5 6

12.
=

  Show all your working clearly.

(2)

 (c) Express 
1

5 6 12−
 in the form  

a

c

6
 + b  where a, b and c are integers.

  Show all your working clearly.

(2)

 Using the expansion you found in part (a) with a suitable value of x

 (d) find an estimate, to 5 decimal places, of  
9

5 6 12−
(4)
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  

10 The equation of the line L
1
 is  y – 2x – 6 = 0

 The point P with coordinates (2, a) lies on L
1

 (a) Find the value of a

(1)

 The line L
2
 is perpendicular to L

1
 and passes through P

 (b) Show that an equation of L
2
 is  x + 2y – 22 = 0

(4)

 Line L
1
 crosses the x-axis at the point A and line L

2
 crosses the x-axis at the point B

 The point C has coordinates (m, n) such that m > 0 and n < 0

 The length of AC is 5 2  and the gradient of BC is 
1

4

 (c) Find the value of m and the value of n

(9)

 (d) Find the area of quadrilateral ACBP

(3)
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Question 10 continued
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Figure 2

 Figure 2 shows part of the curve C with equation  y = 3xe
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(Total for Question 11 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS
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