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(1) (a) Solve the following system of linear equations

3ry —2z9 +z3 = -3
A +3$2 +4$133 =10 .
—21'1 +51'L'2 +2:L'3 =9
| [6 marks]
1 0
(b) Let C = .

0.5 0.5

Find the eigenvalues and corresponding eigenvectors of
C. Hence evaluate

lim C*

n—oo

[9 marks]
T T T
(c) Determine if the vectors [1 2 3] y [O 4 —-2] ) [ 1 -1 ~5] are lin-
early independent. Justify your answer.

[5 marks]
(a) Find the relation between the scalars s and ¢ such that the matrix -
5 3 1
M=]3 -1 2
s t -1
is nonsingular. Find M~ !if s =1and ¢t =0.
[6 marks]
8 8 -8
(b) Le¢ B=| 10 —3 1 |. Find the eigenvalues and the corresponding eigenvec-
10 &5 -7

tors of B. Hence find a nonsingular matrix P and a diagonal matrix D such that
PDP-! =B.

[14 marks]
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1. (a) Use row operations to bring the following matrix to reduced ech-

elon form
1 235 7 8

2 469 15 2
0132 21

(12 marks)

(b) Hence find the solutions of the following system of equations:

r + 2z + 31173 -+ 51174 + 7.’175 = 8
2.'171 + 4:82 + 6(173 + 92}4 -+ 15.’B5 2
Ty + 33+ 224 + 225 =

I

(8 marks)

2. Consdier the system of linear equations Ax = 0, where

1 -3 b
A=12 h 10
1 h+2 6

(a) Determine the values of h for which the above system has
(i) infinitely many solutions;
(ii) one and only one solution.

What are the corresponding solutions in these two cases?

(12 marks)

(b) For h = 5, find the inverse of the corresponding matrix A.

(8 marks)



3. (a) Find the eigenvalues and eigenvectors of the matrix

Az[z ;}.

(8 marks)
(b) Find an invertible matrix P such that
P1AP = { Lo } .
0 6
(6 marks)

(¢) Consider the dynamical system
Xp = A%,

. 1
with the given matrix A and initial condition xq = l: ] } .

Using the result in (b), show that

[ 2:6"+3 }
5
Xp = .
8.6 3
5
(6 marks)
4. (a) Given f(z,y) = z-sin(y/z), find f,, f,, and show that

Ifm""’yfy:f-

(10 marks)

(b) Determine the nature of each of the critical points of the function
f(z,y) = z® — 12zy + 8y°.

(10 marks)



