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1 A curve has equation 

(i) Write down the equations of the three asymptotes. [2]

(ii) Find Hence find the coordinates of the stationary points. [5]

(iii) Sketch the curve. [3]

(iv) Solve the inequality [5]

(v) On a separate diagram, sketch the curve with equation 

Give the coordinates of the points on this curve where the tangent is parallel to the x-axis, and
the point where the tangent is parallel to the y-axis. [5]

2 (a) Find the sum of the series

giving your answer in a fully factorised form. [5]

(b) Find [7]

(c) Prove by induction that [8]S 
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3 (a) The equation has complex roots a  and b, where a is the root with a positive
imaginary part.

(i) Find a  and b in the form giving the exact values of a and b. [3]

(ii) Find the modulus and argument of each of the complex numbers

giving the arguments in radians between correct to 2 decimal places.

Illustrate these four complex numbers on an Argand diagram. [8]

(iii) Describe in words the locus in the Argand diagram of points representing complex
numbers z which satisfy

Draw this locus on your diagram. [3]

(b) The complex numbers z and w satisfy the simultaneous equations

Find z and w, giving your answers in the form [6]

4 (a) The matrix defines a transformation in the -plane.

Find the two values of m for which is an invariant line of the transformation. [6]

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

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

[3]

You are now given the matrix equation 

Using your answer to part (ii) or otherwise,

(iii) when express x, y and z in terms of a, [5]

(iv) when find the value of a for which there are solutions, and give the general
solution in this case. [4]
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   4x � 2y � 7z � 2,

10x � 4y � 5z � 50.

(4i � 2j � 7k) � (10i � 4j � 5k).
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