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1 A curve has equation 

(i) Write down the equations of the three asymptotes. [3]

(ii) Find . Hence find the coordinates of the stationary points. [6]

(iii) Sketch the curve. [5]

(iv) On a separate diagram, sketch the curve with equation [3]

(v) State the values of k for which the equation has exactly three distinct real

solutions. [3]

2 (a) Find the sum of the series

,

giving your answer in a fully factorised form. [6]

(b) Solve the inequality . [6]

(c) Express in partial fractions, and hence find the sum of the first n terms of the

series
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3 Throughout this question, .

(a) (i) Find and . [3]

(ii) Given that is a root of the equation , where p and q are real
numbers,

(A) find p and q, [5]

(B) find the other two roots of the cubic equation. [4]

(b) (i) Find and [2]

(ii) On an Argand diagram, shade the region corresponding to complex numbers z for which

[2]

(iii) Given that , find

(A) the minimum possible value of ,

(B) the maximum possible value of ,

(C) the maximum possible value of [4]

4 (a) Given that , prove by induction that , where n is a

positive integer. [7]

(b) (i) Find the vector product [2]

(ii) Find the equation of the line of intersection of the two planes

[3]

(iii) Given that and , express x, y and z in terms of k. [6]

(iv) Describe geometrically how the following three planes intersect.

[2]
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