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Answer all ELEVEN questions.

Write your answers in the spaces provided.
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(Total for Question 2 is 5 marks)
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3 The volume, V cm3, of a sphere of radius r cm is increasing at the rate of 60 cm3/s.

 Find the rate of increase of the radius, in cm/s correct to 2 significant figures, when the 
volume is 36000 cm3.
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(Total for Question 3 is 7 marks)
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4 An arithmetic series has first term p and common difference p where p 
 A geometric series also has first term p.  The common ratio of this geometric series is r.
 The sum of the first three terms of the arithmetic series is equal to the sum of the first 

three terms of the geometric series.

 Given that r  0

 show that  r = − +1 21
2 (5)
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5 Given that  1
4 − x

  can be written as  p(1 – qx)
−1
2

 (a) find the value of p and the value of q.
(2)
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(Total for Question 5 is 9 marks)
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(Total for Question 6 is 6 marks)
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Figure 1

 Figure 1 shows the triangle ABC with AB = 4 cm, BC = 5 cm and angle BCA = 30

 The point D lies on AC such that BD = 4 cm and angle BDC is obtuse.

 Find

 (a) the size of angle BDC, giving your answer in degrees correct to 1 decimal place,
(3)

 (b) the length, in cm, of AD, giving your answer correct to 3 significant figures,
(3)

 (c) the area, in cm2, of triangle ABD, giving your answer correct to 3 significant figures.
(2)
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accurately drawn

A

4 cm

4 cm

5 cm
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CB

30
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8 A particle P is moving along the positive x-axis.  At time t seconds (t 0), the 
acceleration a m/s2 of P is given by a = 6 – 4t

 When t = 0, P is at rest and the displacement of P from the origin O is 5 metres.

 At time t seconds, the velocity of P is v m/s and the displacement of P from O is 
s metres.

 (a) Find, in terms of t, an expression for

  (i) v

  (ii) s
(6)

 For t 0, P comes to instantaneous rest at the point A.

 (b) Find

  (i) the value of t when P reaches A,

  (ii) the distance OA.
(5)
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(Total for Question 8 is 11 marks)
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Figure 2

 Figure 2 shows the curve S with equation y = 8 – 2x – x2

 The curve S crosses the x-axis at the points A and B.

 (a) Find the x coordinate of A and the x coordinate of B.
(3)

 (b) Use calculus to find the area of the finite region bounded by S and the x-axis.
(4)

 The curve T with equation y = x2 + x + 6 intersects S.

 (c) Find the x coordinates of the points of intersection of S and T.
(2)

 (d) Use calculus to find the area of the finite region bounded by S and T.
(4)
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(Total for Question 10 is 11 marks)
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11
f (x) = 4 + 3x – x2

 (a) Write f (x) in the form P – Q(x + R)2, where P, Q and R are rational numbers.
(2)

 The curve C has equation y = 4 + 3x – x2

 (b) Find the coordinates of the maximum point of C.
(1)

 The line l1 is a tangent to C at the point where x = 1

 (c) Find an equation for l1
(5)

 Another line l2 is perpendicular to l1 and is also a tangent to C.

 The lines l1 and l2 intersect at the point A.

 (d) Find the coordinates of A.
(5)

 The point B with coordinates (–3, 2) lies on l1

 (e) Find the exact length of AB.
(2)

 The point D with coordinates (8, 0) lies on l2

 (f) Find the exact area of triangle ABD.
(3)
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TOTAL FOR PAPER IS 100 MARKS
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