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General Instructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of 06 questions in 03 pages.

3. Answer any 04 questions only. All questions carty equal marks.

4. Answer for each question should commence from a new page.

5. Having any unauthorized documents/ mobile phones in your possession is a
punishable offense.

6. Use blue or black ink to answer the questions, ‘

7. Circle the number of the questions you answered in the front cover of your
answer script. A

8. Clearly state your index number in your answer script.




1. (a) Show that a square matrix is invertible if and only if it is non-singular.

1 1 1
(b)Showthat {x v z|=(x=yNy-2z)z-x).
x2 y2 ZZ

: 0 1 2 1
(c) Find a matrix 4 satisfying the matrix equation A (2 J = { ! 0] .

(d) Find the inverse of the following matrix:

0 2 1 3
11 -1 =2
1 2 1|
-11 2 6

2. (a) Find a row reduced echelon form of the matrix 4, where

0 2 4 0

1 -1 0 1
A=

2 1 2 1

¢ 3 2 -1

Hence find the rank of 4.

(b) Find non~ singular matrices P and Q such that PAQ is; normal, whete

3 2 -1 %
A=15 1 4 =2
1 -4 11 -19)

(¢) Verify the Cayley-Hamilton theorem for the matrix

11 0 0
0 2 0 0
A= .
0 1 1
00 -2 4




3, (a) Define each of the following terms:
(i} A consistent system and an inconsistent system.
(ii) Homogeneous system and non- homogeneous system.

(b) Solve the following system of homogeneous equations:
x+y-2z+3w=0
x=2y+z—-w=0
4x+y—5z+8w=0
Sx-Ty+2z—w=0.

(¢} Find for what values of 4 and g the system of linear equations

x+y+ z=6
x+2y+5z=10
2Xx+3y+Az=p

has
(1) a unique solution,
(ii) no solution,

(1if) infinite number of solutions. Also find the solution in this case.

4, (a) Check whether the following matrix is diagonalizable or not. Justify your answer and diagonalize

if possible.
2 -2 2
1 1 1
i 3 -1

H
(b) Transform the following quadratic form to canonical form by an orthogonal transformation:

—5x1% 4+ 3% — 237 4 6x1x3 + 4x Xy

5. Solve each of the following systems of linear equations by LU-decomposition:
(a) x+2y+3z=6
2x+3y+z=9
3x+y+2z=8




(b) —x, +x,=35
2x +3x, = 2x, +6x, =—1
~x, +2x,=3
x, +5x, =17

6. (2) (i) Prove that any square mairix 4 can be written as the sum of a Hermitian matrix and a
skew-Hermitian matrix.
(ii) Show that the following matrix is Hermitian;
3 2+4i
A= .
2~i 7

(iit) Find iis eigen values and eigen vectors.

(b) (i) Define the Hermitian Form of a matrix.

(ii) Find the Hermitian form of




