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Answer all the questions.

1 Use Simpson’s rule with four strips to find an approximation to 

     xe d
1

5
x
2

; . [3]

2 Solve the inequality x x4 3 81+ - , showing all your working. [5]

3 A curve has equation lny x a3 2= -^ h, where a is a positive constant. The curve crosses the x-axis at the 
point P.

 (i) Sketch the curve and determine the x-coordinate of P in terms of a. [3]

 (ii) Find an equation of the tangent to the curve at P. [3]

4 A curve has equation y
x
x
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d

 and hence determine the exact coordinates of the stationary 

 points on the curve. [7]
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 The diagram shows the curve y xf= ^ h, where f is the function defined for all real values of x by x 3f e x2= -^ h .

 (i) State the range of f. [1]

 (ii) Find an expression for xf 1- ^ h. [2]

 (iii) The curve y ex=  can be transformed to the curve y xf 1= - ^ h by means of a stretch, a translation and a 
reflection in that order. Give details of these three transformations. [3]

 (iv) Sketch the curve y xf= ^ h . Given that the equation x kf =^ h  has two distinct roots, determine the set 
of possible values of the constant k. [3]
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6 (a) A reservoir is being filled with water at a constant rate of 15 cubic metres per minute. At the instant 
when the depth of the water is x metres, the volume of water in the reservoir is V cubic metres where 

V x2 5 2 2503
= + -^ h .

  Find the rate at which the depth of the water is increasing at the instant when .x 1 6= . [4]

 (b) In an experiment, the mass of a substance is increasing exponentially. At a time t hours after the start of 
the experiment, the mass, m grams, of the substance is given by 

 m Ae t= m ,

  where A and m are constants. It is given that, at the instant when t = 15, the mass is 48 grams and the 
rate at which the mass is increasing is 1.2 grams per hour.

  (i) Find the values of A and m. [4]

  (ii) Find the value of t for which the mass is 70 grams. [2]

7 It is given that there is exactly one value of x, where x0 1 1 r, that satisfies the equation 

 tan tanx x3 2 8 4- = .

 (i) Show that t t t2
1

4
1

2
1 2= + -

3 , where tant x= . [3]

 (ii) Show by calculation that the value of t satisfying the equation in part (i) lies between 0.7 and 0.8. [2]

 (iii) Use an iterative process based on the equation in part (i) to find the value of t correct to 4 significant 
figures. Use a starting value of 0.75 and show the result of each iteration. [3]

 (iv) Solve the equation tan tany y3 4 8 2 4- =  for y0 2
11 1 r. [2]

8 (a) Given that a satisfies the equation

° °sin cos cosec3 60 3 30 2a a a+ - + =^ ^h h ,

  find the exact value of sina. [4]

 (b) It is given that b satisfies the equation 

sin sec sin4 8 23b b b= + .

  By first expressing sin 4b  in terms of sin 2b  and cos 2b, find the exact value of sinb. [7]
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 The diagram shows part of the curve y x2 1
4

=
+

. The shaded region R is enclosed by the curve and the 
 lines x 0=  and y 2

1= .

 (i) Find the exact area of R, giving your answer in the form lna b2+  where a and b are constants. [4]

 (ii) The region R is rotated completely about the y-axis. Find the exact volume of the solid produced, 
giving your answer in the form lnc d2+  where c and d are constants. [7]
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