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1. Answer the following questions : I x7=7

(a) Suppose A is h (4 x 5) matrix and p(A) = 3
(i.e., the rank of the matrix Al. l,r-t A44
be a fourth order minor of A. Find
det(Aaa).

(b) Let A and B be two matrices such that

and -B=

9

.1r)

0

o

It is given that p(A) = +. Find p(B).

(1
l4A=l
l0
Io

-1 6 -3\
I o 2l
3 0 4l
1 o 2)

-1 2 -3\I o 2l
3 0 4l
1 o 2)
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(c) For the following system of homo-

geneous equations, i.e.,

(A),r y," ({1y1 = 0)nxr

it is given that P(A)= n' Find the

number of linearlY indePendent

solutions that this system of equations
will 'possess.

(d/ Suppose A is a (6 x 6) idemPotent matrix
given P(I-A)=4 (I is a 6x6 identiry
matrix). Find P(A).

k)
(e) Express the vector as a linear

combination of the vectors

[:l i:l -'[:J

I(

a

(g)

8A166

Given that A is a (5x5) matrix and is
non-singular. Find P(Af
Consider a linear transformation which
transforms tlre quadratic fotm Q = X'Nt
into Y'IY, where X = lxr, X2, -.., Xnlr , A

is an n x n matrix, Y = Vr, Y2, .-., Yof
/r- o\

""d r=l; ;)",",, <n (i.e., r' is an

identity inatrix of order r ). Identiff
whether Q is a Positive definite or
positive semi-defrnite quadratic form.

( Continued )
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2. Answer the following :

(a) Given the matrix

I

2x4=8

29
a7
li 9

t
2)

Suppose a row transformation has been
Ll 9 2
8 75
296

applied to it to obtain B =

8A166 ( Turn Ouer )

(A and B are similar). Identi$r an
appropriate elementary matrix such
that multiplication of A by it would
grve B.

(b) Given for a (3 x 3) matrix ladjA l= 20.
Find lAl.

(c) Show that if A and B are two unitary
matrices, then their product AII will also
be unitary.

(d) Consider the system of non-
homogeneous linear equations

(A)o,,., (X),, 
"r 

= (B),n,,r

It is given that tlte system is consistent
and p(A) = 5 < min (r4 n). Find the rank
of the augmented matrix (A : B), i.e.,
p(A: B).



3. Answer any tlvee of the following : 513=15

(a) State the three elementar5r operations
on matrices. Show with an example,
how an elementary row transformation
can be implemented by pre-
multiplication of the matrix with an
appropriate elementary matrix.

(b) Show that for any two matrices A
and B

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

(c)

(d) Prove that the necessar5r and sullicient
condition for a system of n homo-
geneous equations in n variables, i.e.,

(A)r,rr,(X)r,y1 = (0)n xt

to possess a non-trivial solution is that
lA l= o (i.e., det (A) = 0 ).

Compute the inverse of the following
matrix by using elementary operations :

12 -1 3)

11 r ,l
[1 -1 lJ

(e)

8A166

Suppose x1, x2, ..., xr, is a raldom
sample of sizn n from a given
population. Express the sample
variance for this sample as a quadratic
form. Identify a quadratic form in the
multivariate normal distribution.

( Continued )
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4. Answer arry three of the following : 1Ox3=30

(

(a) Prove that the rank of a matrix A
remains unchanged by premulti-
plication (or post-multiplication)
!\.ith a non-singular matrix, i.e.,
p(rA) = p(A) = p(AQ), where P and Q are
non-singular matrices of appropriate
order. 10

(b) What is meant by an orthogonal matrix?
Show that if A and B are two n-rowed
orthogonal matrices, then AB is a-lso an
orthogonal matrix. How is an orthogonal
matrix different from an unitaqr matrix?
Show that the following matrix

r0 -i)o, =li 
o.)

is unitary (i2 = -1). 2+4+2+2=to

(c) (i/ Suppose A is an (mxn) matrix and
B is an (n x p) matrix and are
partitioned as

R1

R2 and B = (c1, C2, ..., c plv p
P

mx1

where R1 is the ith row of A and C,
is the jth column of B (i = 1' 2, ..., m

and j= 1.2,..., pl. Obtain AB in
terms of R1 's and Cy's.
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(d) (t)

(u)

(61

1

{iil Given the matrix
(24
lo s

M=l
11 e

[3 -2

1

2

7
8

Obtain a-ll possible minors of M.
6+4=10

Investigate for what values of tr and
p, the simultaneous equations

x+A+2=6, x+2Y+32=lO
and x +29 +1'z =1t

have an infinite number of
solutions.

Show that the following system of
equations

x+A+z=-3,3x+g-22=-2
and 2x+49+72=7

aic not ccnsistent " "' 6*4=10

(e)

) /xr\

J "=[;:]

lrl Find the inverse of the matrix A and

hence solve the equation AXTY, "

where

J

-4
2

and Y=B1

o
1

2 1
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(iil Show that

B=
cosc( slncl

-sinq coso

ttcoscl - sin cr\
is the inverse of A = I l.-"' lsino cosc' J

6+4=10

A Consider the following quadratic form :

O=6x? *x] +1+x!
+4X2X3 +18X3X1 +4XrX2

Find a transformation Y=AX, where

Y= l"I
x
x
x

I

2

3

yr

Y2

Y3

arrd A is a (3x3)

matrix which reduces it to the form

6Y? -2gY; + Y.2. Also identify the index

and signature of the quadratic form' 10

***
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