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Answer all six questions.
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Answer all six questions.

Show clearly the full development of your answers.

Answers should be given to three signifi cant fi gures unless otherwise stated.

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

1 The matrix A is given by 

 (i) Show that the eigenvalues of A are ± 5 [5]

 (ii) Find a unit eigenvector corresponding to the eigenvalue 5 [4]

2 A system of linear equations is given by

 9x + 2y + az = 0

 x – y – 3z = 0

 (a – 1)x + y + 3z = 0

 (i) Find the values of a for which there is a solution other than x = y = z = 0 [6]

 (ii) For the value a = 6 find the general solution. [5]

A =
2 7
3 2–
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3 The permutations 

 form a group under composition.

 (i) Copy and complete the following group table.

 Note that q ° r = s indicates that r followed by q produces s.

° p q r s t u

p p q r s t u

q q p s r u t

r r t p u q s

s s u q

t t r u

u u s t
   [6]

 (ii) Find the period of the element s. [2]

 (iii) Write down the inverse of the element r. [2]

 (iv) Write down a subgroup of order 3 [2]

p =
1 2 3
1 2 3

q =
1 2 3
1 3 2

r =
1 2 3
2 1 3

s =
1 2 3
3 1 2

t =
1 2 3
2 3 1

u =
1 2 3
3 2 1
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4 The equation of a circle is given by

 x 2 + y2 + 4x – 10y + 9 = 0

 (i) Find the equation of the tangent to the circle at the point (2, 7). [5]

 (ii) Show that this tangent passes through the point (3, 5). [1]

 (iii) Hence, or otherwise, find the equation of the other tangent to the circle from the
point (3, 5). [5]

5 (a) (i) Write down the matrix M which represents a rotation of 180° about the
origin O. [2]

  (ii) Find the image of the point (7, –3) under the transformation represented by M. [2]

 (b) The matrix 

  (i) The transformation represented by N maps a region S, of area 3 cm2, to a new 
region T.

   Find the area of T. [3]

  (ii) Under the transformation represented by N, the line y = mx is reflected in the
x-axis.

   Find the possible values of m. [8]

N =
1 2
4 7–
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6 The complex numbers z1 and z 2 are given by

 (i) Find the modulus and argument of each of z1 and z2 [6]

 (ii) On a clearly labelled Argand diagram, plot the points representing 
z1, z 2 and z1 + z 2 [5]

 (iii) Hence, without using a calculator, show that

   [6]

1 = 2 + 2 i and = 1 + 3 i2z            z

tan 7
24

2 3
1 2

π = +

+
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