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Write your Centre Number and Candidate Number on the Answer Booklet provided.
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The total mark for this paper is 75
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Answer all seven questions.

Show clearly the full development of your answers.

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

1 Using integration by parts, find

  [6]

2 The points A (2, 0, –1), B (4, 3, 1) and the origin determine a plane Π1

 (i) Verify that an equation of the plane is

    x – 2y + 2z = 0 [2]

 The plane Π2 has an equation r . n = d where

    n = 3i – 2j – k

 and d is a constant.

 (ii) If the point B lies on the plane Π2, find the value of d. [2]

 The planes Π1  and Π2  intersect in the line L.

 (iii) Find, in Cartesian form, an equation for the line L. [6]

e dx x xcos∫
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3 For each non-negative integer n, let

 (i) Show that for n > 1

   In = nIn – 1 – e–1 [5]

 (ii) Hence find the exact value of

[5]

4 By using the substitution u = ex find

[8]

5 (i) Show that

[4]

 The tangent at the point where x = 1–8 on the curve y = cos–1 4x, cuts the y-axis at the point P.

 (ii) Show that

  where O is the origin. [6]

I x xn
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6 (i) Using the exponential definitions of sinh x and cosh x show that for |x | < 1

[5]

 (ii) Sketch the graph of y = tanh–1 x clearly labelling any asymptotes. [2]

 (iii) Find [4]

 (iv) Solve the equation

  where 0 < x < 1 [5]

7 Relative to an origin O the points A and B have position vectors a and b respectively where

  a = –i + j + 2k

  and b = i + 2j – k

 (i) Find the area of the triangle OAB. [5]

 The point C is the intersection of the two lines

     (r – a) × m = 0

    and (r – b) × n = 0

 where m = i + k and n = –i – j + 4k

 (ii) Find c, the position vector of the point C. [7]

 (iii) Show that the volume of the tetrahedron OABC is 4–
3
 [3]

  [The volume of a tetrahedron is 1–
6
 |c . (a × b)|]
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