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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.

1 A system of equations is given by

Ax + 5y =11
4x + 50y = u
(i) Find the values of A for which the system of equations does not have a unique
solution. [6]
(i) If A = 2, find the value of u for which there are infinitely many solutions. (2]

2 The matrix M is given by

2 1 -1
M=|1 3 1
1 0 4
(i) Find the eigenvalues of M. [7]
(ii) For the eigenvalue 2, find a corresponding unit eigenvector. [5]
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3 (i) Define clearly the symmetries of the non-square rhombus ABCD as shown in Fig. 1

below.
A
D B
C
Fig. 1
[4]
(ii) Hence construct the table for the symmetry group G of this shape. [4]

The set {1, 4, 11, 14} forms a group H under multiplication modulo 15

(iii) Draw up a table for the group H. [4]

(iv) Determine whether groups G and H are isomorphic. Justify your answer. [2]

4 (a) Describe fully the transformation represented by the matrix

V3ot
2 2
13
2 2

[4]

(b) Find the image of the line y = 3x — 2 under the transformation represented by

the matrix
1 2
4 —1

[4]
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5 The circles C, and C, are given by the following equations.

Cpp ¥+’ +2x—4=0
Cyp X>+)yP+8x+2y—8=0

(i) Find the points of intersection of the circles C, and C, [8]
(ii) The line y = 2x + k is a tangent to the circle C,

Find the possible values of . [6]

6 (a) The complex numbers z, and z, are given as

z;=3+4 and z,=1+pi
where p is a real number.

Given that the value of z; + 2 z, is real, find the value of p. [3]

(b) Simplify the number

5-2i
3+i

giving the answer in the form a + bi, where a and b are real numbers. (4]

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

e =3 =z = (7 + 2

[3]
(ii) On the same diagram, sketch the locus of those points w which satisfy
_ T
arg {w — (3 + 21)} = 1
[3]
(iii) Find the point of intersection of these loci. [6]
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