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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 particle P is moving along a straight line that passes through the fixed point O. 

At time t seconds, t  0, the displacement, s metres, of P from O is given by

s = t3 + 4t2 – 27t + 4

 Find the value of t at the instant when the velocity of P is 8 m/s.

(4)
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(Total for Question 1 is 4 marks)
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2 Find the set of values of x for which

 (a) 3 + 2x  x + 2

(1)

 (b) 8x2 + 10x < 3

(4)

 (c) both 3 + 2x  x + 2 and 8x2 + 10x < 3

(1)
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(Total for Question 2 is 6 marks)
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Figure 1

 Figure 1 shows a triangular pyramid ABCD.

 The base, ABC, of the pyramid is a horizontal isosceles triangle with  

AB = AC = 10 cm and BC = 16 cm.  The midpoint of BC is M.

 The face BCD of the pyramid is an isosceles triangle with BD = CD = 26 cm and D is 

vertically above A.

 ∠BAD = ∠CAD = 90°

 (a) Calculate the length, in cm, of AM.
(2)

 Calculate, in degrees to the nearest degree,

 (b) the size of ∠BCD,
(3)

 (c) the size of the angle between the planes BCA and BCD.
(4)
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(Total for Question 3 is 9 marks)
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4 The points A, B, C and D are the vertices of a quadrilateral ABCD such that

  AB
→

 = 7i + pj         AC
→

 = 11i – pj         AD
→

 = 4i – 2pj

 (a) Show that, for all values of p, ABCD is a parallelogram.

(3)

 Given that BD
→

= 3 10

 (b) find the possible values of p.
(3)

 Given that p > 0

 (c) find a unit vector which is parallel to BD
→
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(Total for Question 4 is 7 marks)
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(Total for Question 5 is 8 marks)
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Figure 2

 The region R, shown shaded in Figure 2, is bounded by the curve with 

equation y = 2x – x2 and the line with equation 2y – x = 0

 The curve and the line intersect at the origin O and the point A.

 (a) Show that the point A has coordinates
3

2

3

4
, 





 .

(2)

 The region R is rotated through 360° about the x‑axis.

 (b) Use algebraic integration to find, in terms of π, the volume of the solid formed.
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(Total for Question 6 is 8 marks)
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7 The 7th term of a geometric series is 192 and the 8th term of this geometric series is 1152

 (a) Find, as a fraction in its simplest form, the 4th term of this geometric series.

(3)

 A different geometric series G has a common ratio r and nth term t
n

 Given that t
3
 = 24 and t

2
 + t

3
 + t

4
 = –36

 (b) show that r satisfies the equation

2r2 + 5r + 2 = 0

(5)

 Given further that G is convergent with sum to infinity S,

 (c) find the value of S.

(4)
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(Total for Question 8 is 8 marks)
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9 A curve C has equation

y = 
qx

x p

−
−

2
       x ≠ p

 The curve crosses the y‑axis at the point A.

 The line l with equation y = x + 2 is the normal to C at A.

 (a) (i) Show that p = 1

  (ii) Find the value of q.

(7)

 (b) Using the axes on the opposite page, sketch C, showing clearly the asymptotes and 

the coordinates of the points where C crosses the coordinate axes.

(5)

 The line l meets C again at the point D.

 (c) Find the x coordinate of D.

(4)
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(Total for Question 9 is 16 marks)
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10 The volume of a sphere is increasing at a constant rate of 40 cm3/s.

 Find the rate of increase, in cm2/s, of the surface area of the sphere at the instant when the radius 

is 4 cm.
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3 sin(A – B) = sin(A + B)

  in the form tan A = k tan B , giving the value of the integer k.

(4)

 (b) Given that θ ≠ 
(2 1)

2

n π+

 where n ∈ ,

  show that 
4 4

2

cos sin

cos

θ θ

θ

−

 = 1 – tan2 θ
(3)

 (c) Using the exact values of sin x°, cos x° and tan x° for x = 30, 45, 60
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6 2
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(Total for Question 11 is 13 marks)

TOTAL FOR PAPER IS 100 MARKS


