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Answer FOUR questions only,

1. (a) Define each of the following:
(i) Inverse of a matrix.
(i) Orthogonal matrix.
(iil) Skew-symmetric matrix,

(iv) Equivalent matrices,

a+b+c —c b
" (b) Prove that - a+b+e —a |=2a+b)b+c)e+a)
~b —a at+b+c

32 2 (3 4 2
(c}Let A={1 3 1] Find the matrix B where 4B=11 6 ||,
53 4 L

(d) Find the inverse of the following matrix:

11 1

1
I 2 3 4
2 3 5 -5
3 4 -5 g

AN



2. {a) Convert the following matrix to the triangular form and hence find the rank.

12 -2 3
2 5 4 7
-1 -3 2 -l
2 4 -1 3

(b) Use Cayley - Hamilton theorem fo determine A7, A and A7iF

4 6 6
A=[1 3 2
1 -4 3

() Find Bif B= A" —44° —A* +54" — 44 - 24 +54+1 .

3. (a) Convert the following matrix to the row reduced echelon form

1 2 3 4 6
b3 1 =2 4
2 5 -2 -5 10

(b) Solve the following sysiem of equations using part (i):

X, +2x,~3x,-4x, =6
x +3x, +x,— 2x,=4
2x,+5x, ~2x;—5x, =10

(c) Find for what values of ¢ and £ the system of linear equations
X+ y+ z=6
x+2y+3z=10
x+2y+az=p0
has
(i) a unique solution,
(ii) no solution,

(ii}) infinite number of solutions. Also find the solutions in the cases (i) and (iii).



4.(a) Determine @, f3, ¥ so that 4 is orthogonal, where

a 20 vy
A=12a f -~y

¥
—2a 26 =
p 2
(b) Transform the quadratic form 2x,x, +2xx, - 2x,x, to canonical form by orthogonal

transformation. Write the orthogonal transformation which reduces the

Quadratic form to Canonical form.

0 1 0
5. (a) Determine the algebraic and geometric multi plicityof A= 0 0 1
I -3 3

(b) Solve the following system of equations by LU-decomposition:

4x; +8x; +4x; =9
%1+ 5xz + 4x3 - 3x, = —4
Xy +4x2 + 7x3 + 2X4 =10

X1 + 3x2 hee 2X4 = —4,

2i 2430 -4i
6. (a) Show that 4=[ 2+13i S5i -6 | is skew-Hermitian.
—4i 6 3i

i
(b) Find the skew-Hermitian form S for 4 with X =| 0 |,
i

9 -1
(¢) Find eigen values and eigen vectors of (5 7 J

/9



