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Answer all eight questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 A bowl is formed by rotating through 2p radians about the x-axis, the arc of the curve

 between x = 0 and x = a, where a is a positive constant.  
 The bowl is full of water.
 Find the volume of water in the bowl. [6]

2 Two points A and B have coordinates (1, 3, 4) and (3, –2, 0) respectively.

 (i) Find the distance between A and B. [2]

 (ii) Find the vector equation of the line that passes through A and B. [5]

 (iii) Show that the point (5, –7, –4) lies on this line. [4]

3 Using the substitution u = 1 + x, find the exact value of

  [8]

4 (a) Without using your calculator, find the exact value of tan 2A given that tan A = 1–
7
 

  and that A is acute. [3]

 (b) Solve the equation

   3 cos θ = sin (θ + 30°) 

  where 0°  θ  360° [7]
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5 The functions f and g are defined as:

  f : x → 3x + 1 x ∈ R x > 2

  g : x →  x ∈ R x > 0

 (i) State the range of f [1]

 (ii) Find the composite function gf and state its domain and range. [5]

6 (i) Show that

   [4]

 (ii) A curve has the equation

  Find the gradient of the curve at the point (1,1) [6]

7 Given the differential equation

 and that x = 1 when y = 16, express y in terms of x [10]

8 Find

 (i)  [7]

 (ii)  [7]
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