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2 Sand is poured onto horizontal ground at a rate of 50 cm3/s.  The sand forms a right 
circular cone with its base on the ground.  The volume of the cone increases in such a way 
that the radius of the base is always three times the height of the cone.  Find the rate of 
change, in cm/s to 3 significant figures, of the radius of the cone when the radius is 10 cm.
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Figure 1

 In Figure 1, OA = a and OB = b

 The point C is the midpoint of OA and the point D divides OB in the ratio 2 : 1

 (a) Find CD in terms of a and b
(2)

 The point E lies on AB produced such that OE = 2b a

 (b) Find CE in terms of a and b
(2)

 (c) Hence show that C, D and E are collinear.
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5 In triangle ABC, AB = 10 cm, BC = 7 cm and angle BAC = 40°

 (a) Find, in degrees to the nearest 0.1°, the two possible sizes of angle ACB.
(4)

 (b) Find, in cm to 3 significant figures, the difference between the two possible lengths 
of AC.

(4)
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6 The sum of the first term and the third term of a geometric series is 250

 The sum of the second term and the third term of the series is 150

 The common ratio of the series is r.

 (a) Find the two possible values of r.
(5)

 The sum of the first n terms of the series is Sn

 Given that r  0 and that Sn  399.99

 (b) find the least value of n.
(6)
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8 The points A and B have coordinates (1, 7) and (13, 1) respectively.

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

 The point C divides AB in the ratio 1 : 2

 (b) Find the coordinates of C.
(2)

 The line l passes through C and is perpendicular to AB.

 (c) Find an equation of l, giving your answer in the form y = ax + b  
where a and b are integers.

(4)

 The point D with coordinates (9, ) lies on l.

 (d) Find the value of d.
(1)

 The point E is the midpoint of CD.

 (e) Find the exact value of the area of the quadrilateral ADBE.
(5)
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9 Using cos(A + B) = cos A cos B  A sin B

 (a) show that  cos2  = 
1

2
(cos 2  + 1)

(2)

  f ( ) = 8 cos4  + 4 cos 2

 (b) show that  f ( ) = cos 4  + 6 cos 2
(4)

 Hence

 (c) solve, for  0°  x  180°, the equation

  8 cos4 x + 4 cos2 x  cos 2x = 4.5
(4)

 (d) find  

  (i) f( ) d

  (ii) the exact value of 
0

–
3f( ) d

(5)
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10 A curve C has equation  y x
x

x= +
−

≠8
1

2 1

1

2

 (a) Write down an equation of the asymptote to C which is parallel to the y-axis.
(1)

 (b) Show that C has a minimum point at x = 3
4

 and a maximum point at x = 1
4

(9)

 (c) Find the y coordinate of

  (i) the minimum point,

  (ii) the maximum point,

  (iii) the point where C crosses the y-axis.
(3)

 (d) Sketch the curve C, showing clearly the asymptote found in part (a), the coordinates 
of the turning points and the coordinates of the point where C crosses the -axis.

(3)
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(Total for Question 10 is 16 marks)

TOTAL FOR PAPER IS 100 MARKS
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