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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	 (a)	 Expand  1
4

8

+





x   in ascending powers of x up to and including the term in  x3

		  Give each coefficient in its simplest terms.
(3)

	 (b)	Use your expansion with a suitable value of x to obtain an approximation, 
		  to 4 decimal places, of  (1.035)8

(3)
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2	 Find the set of values of x for which

	 (a)	 3x – 8 < 5x + 3
(1)

	 (b)	4x2 – 7x + 1 > 6 – 2x2

(4)

	 (c)	 both  3x – 8 < 5x + 3  and  4x2 – 7x + 1 > 6 – 2x2

(1)
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  

5	 The line l with gradient  – 1
12

  passes through the points A and B with coordinates 

	 (p, 10) and (123, 0) respectively.

	 (a)	 Show that  p = 3
(2)

	 (b)	Find an equation for l in the form  rx + sy + t = 0  where r, s and t are integers.
(2)

	 The line k is perpendicular to l and passes through the point A. 

	 (c)	 Find an equation for k in the form  y = mx + c
(3)

	 Line k intersects the x-axis at the point C.

	 (d)	Find the exact area of triangle ABC.
(4)
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Figure 2

	 Figure 2 shows the sector OAB of a circle with centre O and radius r cm.

∠AOB = 
6
π radians            OA = OB = r cm

	 The area of the sector is increasing in such a way that the size of  ∠AOB  remains 
constant, and the lengths OA and OB are both increasing at a constant rate of 0.2 cm / s

	 Find the exact rate of change, in cm2 / s, of the area of the sector when the length of  

	 arc AB is 5
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accurately drawn

Figure 3

	 Figure 3 shows part of the curve S with equation  y = x2 + 2

	 The finite region R, shown shaded in Figure 3, is bounded by S, the y-axis and the line 
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	 Use algebraic integration to find the value of a 
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  

9	 A geometric series G has common ratio r where r > 0

	 The third term of G is 
27

2
 and the sum of the first three terms of G is 

57

2

	 Given that the sum to n terms of G is  Sn

	 (a)	 show that  Sn = 4
3

2
1





=

∑
j

j

n

(8)

	 Given that  Sk > 50 000

	 (b)	 show that the least value of k is given by 

k > 
lg

lg

12503

3

3

2













(3)

	 (c)	 Hence find the least value of k
(1)
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  

11
r cm

h cm

Diagram NOT 
accurately drawn

Figure 4

	 Figure 4 shows an open container in the shape of a cylinder with radius r cm and 
height h cm.

	 Given that the total surface area of the container is  625π cm2

	 (a)	 show that 

h = 
625

2

2− r
r

(3)

	 The volume of the container is  V cm3

	 Given that r can vary,

	 (b)	use calculus to find the value, to 3 significant figures, of r for which V is 
a maximum. 
Justify that this value of r gives a maximum value of V

(6)

	 (c)	 For the value of r found in part (b), find the corresponding value, to 3 significant 
figures, of h

(1)
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(Total for Question 11 is 10 marks)

TOTAL FOR PAPER IS 100 MARKS
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