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2
1 Solve the simultaneous equations
  x y y4 2 3 212 2+ - =   and  x y2 5 0- - = . [5]
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3
2 A tank is being filled with water at a rate of cm s200 3 1– . The volume of water in the tank, cmV 3 , is given by

r rV h h100 31 3= + ,
 where h is the height of water in the tank in centimetres.
 Find the exact rate at which h is increasing when h 30= . [3]
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4
3 The coefficient of x4  in the expansion of ( )p x2 5+  is equal to the coefficient of x2  in the expansion of ( )qx1 2 4- , where p and q are constants.
 (a) Find an expression for p in terms of q. [3]
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 (b) Given that p 56= , find the two possible values of the coefficient of x3  in the expansion
  of ( )qx3 6+ . [3]
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5
4 The equation of a curve is y x x4 2 3– 2= + + .
 (a) Use differentiation to find the x-coordinate of the stationary point of the curve. [2]
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 The curve is stretched by factor 3 in the y-direction and then by factor 21  in the x-direction.
 (b) Find the x-coordinate of the stationary point of the transformed curve. [1]
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 (c) Find the equation of the transformed curve. Give your answer in the form y ax bx c2= + + , where a, b and c are integers to be found. [3]
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6
5 (a) Express x x2 16 182 - -  in the form ( )x a b2 2+ + , where a and b are constants to be found. [2]
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 (b) Hence, solve the equation x x2 16 18 08 4- - = . [4]
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7
6 Find the set of values of k for which the line y x k4+ =  and the curve with equation y x x4 7 2 2= - -  have at least one point of intersection. [4]
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8
7 (a) Prove the identity
 tansincos cos11 /ii i i- - . [4]
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 (b) Hence, solve the equation
cossin cos21 2 3 0ii i- - + =

  for ° °0 360G Gi . [3]
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8

S
Ra

QP
 rad radi61

 The diagram shows a right-angled triangle PQR. The point S lies on PR and is such that PS RS4= .
 The distance RS a= . The angle rQPR 61=  radians, and the angle PQS i=  radians.
 (a) Find the exact distance QS in terms of a. Give your answer in the form dc a, where c and d are integers to be found. [2]
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 (b) (i) Show that the angle sinRQS 14211–= e o. [2]
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  (ii) Hence, find the exact value of i. [1]
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9 A function f is defined by ( )f x x3 2 34= - +  for x – 232 .
 (a) (i) Find ( )f xl . [2]
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  (ii) Hence, show that f is an increasing function. [1]
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 (b) (i) Find an expression for ( )f x1– . [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) State the domain and range of f 1– . [2]
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10

y

xO
 The diagram shows the curve with equation y x x12 372= - +  and the line y x4 30–= + .
 Find the area of the shaded region. [7]
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y
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A B

 In the diagram, AB is a chord of the circle with equation ( ) ( )x y6 3 202 2- + - = . The two tangents to the circle with equations y x2 1= +  and y x2 25–= +  meet the circle at the points A and B respectively.
 (a) Find the coordinates of the points A and B. [4]
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13
 (b) Hence, or otherwise, find the area of the shaded region. Give your answer to 3 significant figures. [5]
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12 (a) The first term of an arithmetic progression is 5730 and the common difference is –23.
  Find the value of the first negative term. [3]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) The first term of a geometric progression is sin i and the second term is tan21 i ,
  where r0 211 1i .
  (i) Find the set of values of i for which the progression is convergent. [3]
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15
  (ii) Given that r61i = , find the sum to infinity of the progression. Give your answer in the form 

rp q+ , where p, q and r are integers to be found. [3]
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