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Answer all six questions.

Show clearly the full development of your answers.

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

You are permitted to use a graphic or a scientific calculator in this paper.

1  The circles C1 and C2 are given by the following equations

                              C1:  x 2 + y2 – 2x – 24 = 0

                              C2:  x 2 + y2 – 6x – 8y + 20 = 0

 Find the points of intersection of the circles C1 and C2 [8]

2 (a) The matrix P = 

  Describe fully the transformation represented by P [3]

 (b) The matrix Q = 

  (i) Find the determinant of Q [1]

  (ii) Explain clearly how this value relates to the areas of a triangle T and its image 
under the transformation represented by Q [1]

  The matrix R represents the combined effect of the transformation represented by P 
followed by the transformation represented by Q

  (iii) Calculate the matrix R [3]

  (iv) The point A is mapped to the point (1, –1) by the matrix R
   Find the coordinates of A. [4]
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3 (i) Show that the determinant of

  is
a2 – 2a – 8

   
[3]

 Consider the system of linear equations, where x, y and z are real numbers.

   2x + y + (a + 1)z = a

   3x + ay + 2z = 2

   –x – 3y + 3z = 6

 (ii) If a = 3, find how many solutions the system of equations has. [3]

 (iii) Find how many solutions exist when a = 4 [4]
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4 A child’s toy consists of 5 congruent equally spaced shapes as shown in Fig. 1 below.

Fig. 1

 (i) Define clearly the symmetries of this shape. [3]

 (ii) Hence construct the table for the symmetry group G of this shape. [5]

 (iii) Copy and complete the table for the group H formed under addition modulo 5

0 1 2 3 4

0 0 1 2 3 4

1 1 2 3 4 0

2 2

3 3

4 4
   [3]

 (iv) Are the groups G and H isomorphic? Justify your answer. [1]
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5 The matrix M = 

 (i) Find the eigenvalues of M [7]

 (ii) For the eigenvalue λ = 3 find a corresponding eigenvector. [4]

 (iii) Verify that   and     are eigenvectors of M [4]

 (iv) If PTMP = D, where D is a diagonal matrix, write down a possible matrix P [2]

6 A solution by scale drawing will not be accepted in this question.

 (a) The complex number p is given by p = 3 + 2i

  Calculate  leaving your answer in the form a + bi, where a and b are rational 
numbers. [3]

 (b) (i) Sketch, on an Argand diagram, the locus of those points z which satisfy

    [3]

  (ii) On the same diagram, sketch the locus of those points w which satisfy

                   | w – 4 + i | = | w + 4 – 3i |
    

[3]

  (iii) Find the point of intersection of these loci. [7]
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