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English Version
Group - A

Answer any two questions. 10 x 2 =20

0O b c 1

A=|¢ 0 c 1 . Find the value of A and
a b 01
1 110

use it or otherwise show that

b2+02+1 02+1 b2+1 b+c
02+1 c2+a2+1 a2+1 c+a
b2+1 a2+1 a2+b2+1 a+b
b+c c+a a+b 3
=(bc+ca+ab)®. 5

Define orthogonal matrix. If A = (aij ) 3«3 be

an orthogonal matrix then show that

X=ap1, Y=agy, z=0ag3 is a solution of
the equations aj1x+appy+ayj3z=0,

a21x+a22y+a232 =1 ,a31x+a32y+a33z =0.

1+4
2 3 -1 -1

A= é _i _g :g . Reduce the matrix A
6 3 0 -7

to a row-reduced echelon form and find its

rank. 5
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(b)
3. (a)
(b)
4. (a)
(b)

Define basis of a finite dimensional vector
space. Show that in a finite dimensional
vector space the number of vectors in any

two bases is equal. 1+4

Definite Euclidean vector space. Show that
in an Euclidean vector space for any two

-> >
vectors a, [ ;

- o>
o+ P

-
a

-

< BH 2+3

+

When a quadratic form will be positive

definite ? Find the nature of the quadratic

form 6x2 + y2 +1822 - 4yz -12zx and find

its rank too. 1+3+1

a, b, c are unequal real numbers. Show that

-2a a+b a+c
a+b -2b b+c
a+c b+c -2c

=4(b+c)(c+a)(a+Db).

S
01 11
1 011 2
A=|7 1 o 1| Show that A®-2A-3I4
1110

is a null matrix. Taking help of this show

that | A| #0 and find A™L. 3+1+1
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Group - B
Answer any three questions. 6x3=18
(a) Define eigenvalue of a square matrix.

If A and B be two square matrices with

| A]#0, show that B and ABA™! have
same eigenvalues.
(b) A is orthogonal matrix and A is one

eigenvalue of A. Show that Al has

. 1
eigenvalue —.

- (1+3)+2

For what real values of a and b the equations
x+y+z=1

x+2y-z=>b

5x+7y+az=b2

have (i) unique solution, (i) infinite number of
solutions, (iii) no solution ? Find and justify your
answer. 2+2+2
T: R®*> IR®is a linear transformation and by T
the basis { (1,2,1),(2,1,0),(1,-1,-2)}is
transferred to the basis

{(1,0,0),(0,1,0),(1,1,1)} Find T(x,y,z)
and write T'(2,1,2). S+1
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8.

10.

11.

12.

Show that the vectors (1, 2, -2 ) ,( 2, 0, 1),
(1, 1, 0) are linearly independent. Apply Gram-

Schmidt process to find an orthonormal basis of

E3 from the above three vectors. 2+4

Reduce the quadratic form
x2—6xy+y2 -4x-4y+12=0

to canonical form and find the nature of the

conic. 6

State Cayley-Hamilton theorem related to

matrices and prove it. 1+5
Group - C
Answer any four questions. 3x4=12

V:{(g Z);a,beIR}. Show that V is a

subspace of the vector space of 2 x 2 real

matrices. Find a basis of V. 2+1

Show that the vectors (1, 2, 1), (2,2, 1) can
not form a basis of R3. Extend this to a basis

of R®. 2+ 1
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14.

15.

16.

17.
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_J(a b)), a,belR
M _{(Qb aj’ ab %0 }
For any two matrices A, B of My show that

(A+B)(A-B)= A% -B2. 3

Find the value of the determinant

0 (x-yP (y-zP
(y-x)° 0 (x-2z)3]. 3
(z-y)® (z-x® O

In an Euclidean vector space show that any set
of non-null orthogonal vectors will be linearly

independent. 3
A=(aj)pxn B=(bjj)nxn- Show that the matrix

(AB+ BA) is always symmetric in any case when

the matrices A and B both symmetric or both
skew-symmetric. Give an example to show that
sum of two symmetric matrices may not be

symmetric. 2+1
T:R?*— R? and if T(x,y)=(x+y,x-y) then T
is a linear transformation and if

T(x,y)=(x+1ly+1) then T 1is non-linear.

Prove it. 3
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!
18. If A= ZQ , B=(b; bybzbs), where at least
3
aq

az#0,by #0 then find the rank of the

matrix AB. 3
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