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1. Answer all parts of the questions : 1x7=1

(a) Whenisa matrix said to be in normal form ?

(b) State the condition that a matrix A has to

satisfy to be an orthogonal matrix.

(c) Find the rank of the following matrix :

1 3 4
A=
LrcZ2rh
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(d) Justify that the matrices

I 3-4-5 134512)
A=|1 2 6 7 B=|1 2 6 7 18
1 5 0°if i 5 0-1 0

have the same rank.

(e) Given that for a square matrix A
det(A) = 18, find det(A").
(f) Define a positive definite matrix.

(g) Given p(A) =3, where p(A) denotes the rank
of A. What is p(AT) 2
Answer any three parts of the questions :
5x3=15

(a) Prove that for any two matrices

(A)men and (B)

nxq

p(AB) < min(p(A), p(B))

where p(A) denotes rank of matrix A.

(b) Show that if A is an orthogonal matrix then
AT and A are also orthogonal.
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(c) If A be a nxn matrix, prove that

[ad Al =|A["

(d) Prove that the determinant of an orthogonal
matrix is either +1 or —1.

(¢) Prove that the necessary and sufficient
condition for a square matrix A to possess

the inverse is that |A|#0.

3. Answer any three parts of the questions:

10x3=30

(a) Find a solution to the system of linear
equations given by

2x+7z2=4
3x+3y+6z=3
2x+2y+4z=2

(b) Find the inverse of the matrix

[# 0}

il
— e O
p— D e
O =

and show that SAS™ is a diagonal matrix
where
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b+c c—a b-—a
A:lz- C—b c+a a-'b

(¢) Compute the inverse of the follov.ving matrix
by using elementary transformations

W NN
w W W N

0 1
lal
2 2
2 B

(d) Examine if the quadratic form
6x +17y* +32° —20xy —14yz + 8zx
is positive semi definite.

(¢) Let Abea matrix of order mxn a.nd let rank
(A) = r. Then show that there exist two non

i here P is
singular square matrx Pand Q (W
of %)‘:der mxm and Q is of order mxn) such

that
Il’*" Orxﬁ_—-r
g O—,. Omza=
. (G
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4. Answer all parts of the questions.

(a) State all the
transformation.

2x4=8

rules of elementary

(b) Let A be a 3x4 matrix. Giving reasons,
examine if rank (A) can be 4 or higher.

(c) Suppose we have the system of equations
AX = 0, where there are m equations in n
unknown. Also rank (A) = r. State the nature
of solution.

(d) Find the rank of the matrix

=]

o O O
O = O
S N =

3
0
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