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[The figure in the margin indicates full marks. Candidates are required to give their answers in their own words as far as practicable.]

Group-A

(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

YT voew be a linear mapping, then identify the correct option
? dim (Ker T) + dim (Im T) = dim (V) *) dim (Ker T) + dim (Im T) = dim (W)
9 dim (Ker T) + dim (Im T) = 3 9 None of these
@ Let 7:R* — R? be a linear transformation defined by T (x.3.2)=(x-y.x—2),
then identify the dimension of the nullspace of T

a o b

c) 2 d) 3
" 1fsisa subspace of a vector space (¥,+..) over R, where R is the set of all real

numbers. Then select the true statement.

A g+ pBeS whenever a,feS o a+2B€S whenever a,fe S
) —a+peS whenever a,feS 9 All of a, b, ¢ is true.
(iv)
Let V be a vector space over the set of all real numbers R. Let @ be the zero
vector of V. Then identify 2.6 =2
a) 1 b) 0

0 5 9 None of these

% Let 4 and B be two subspaces of a vector space V, then select the correct

statement
) b both 4 ~ B and.
" A~Bisa subspace of V. - i A U B are subspaces of
d nej
9 4UB isasubspace of V. 2?13161‘ AnBnord L B are subspaces

M) Qelect the correct option: A vector space V is finite dimensional if it has
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" finite basis b) finite elements

9 no basis 9 None of the above
“ Let A and B be square matrices of order 3. If |4|=3and |B| =—1 then examine

24-4B|=1
a) (_4)23 i (—3)23
c) (_3)29 N (—4)29
“" If @=(1,2,3,4) and B=(2,0,-3,1) then examine |@— 4=

V30 Y 3430

9 38 9 None of these

™) If A#0 is an Eigen value of a matrix 4then compute det(4—Al) =
a 4 bl _ 4
924 d 0

" Choose the correct option: Any set of linearly independent vectors can be
orthonormalized by the

? Cramer’s rule ? Sobolev Method
<) d)
Gram-Schmidt procedure Pound-Smith procedure
(x) _ )
L
If A =1is an Eigen value of the matrix ? ‘;‘ then evaluate the corresponding
2 2]

Eigen vector

a) 1 b) 1 SHla,
. Brainware U ni sy
1 —1 ““.-; "‘.717,-‘:-: :::"1'”‘ U iQad, '_:‘;_;,:t'.-
c) d)
1
1
{xii)

If ¥ = R* be equipped with inner product (x, y) = x,y, +x, ¥, + x,,. Then select
the set of vectors that are linearly independent.

a’ {(0,1,0),(0,0,1),(—1,0,1)} " {(0.1,0),(0,-1,0),(0,0,1)}

" {(0,1,0),(0,0,1),(~1,0,1)} Y £1,0,1).(0.1,0),(~10,1)}
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(xiii} i 2 . ; : }
Choose the right option: The quadratic form Q(x, y, z) = (x —y) * + 3Z% is

al P o h) e . .
positive definite positive semidefinite

< d)
Indefinite None of these

(xiv)

The leading principal minors of a 4 by 4 matrix are |Al| = -1, ]|A2| = 1, |A3| = 2,
and |A4| = |A| = 0. Then sclect the correct statement

al . . b) B .
the matrix is negative its definiteness cannot be
semidefinite determined with this information

L, d)

the matrix is indefinite None of these

v}
Select the correct option: The leading principal minors of a 4 by 4 matrix are |Al]

=—1,|A2| =1, |A3|=-2, and |A4| =|A| = 1. Then, the matrix is
a) 1 : b)
negative definite indefinite
<) . . . d)
positive definite and negative None of these
definite
Group-B
(Short Answer Type Questions) 3x5=18

z Ilustrate that g(¥) = ax? + bxy + cy? is positive definite if and only if
a>0 and the discriminant D = b? — 4ac < 0.

3. Jdenify the characteristic polynomial of [} "‘]. ) &)
{1 Brai Library
fainware Unjvers;
. it
e 398, Ramkrishnapur Aoad, B;);aqs: <
8. Identify the row senk of the matrix [3 B 1]_ Kolkala, Vet S Somiag @3)
5. Explain the statement, “The matrix A = [* 9] is not diagonalizable @3)
Esp 31
é 1 , (3)
LetA = ﬁ 2]. Formulate a matrix P such that P~*AP is diagonal.
OR
Justify the statement, “The quadratic form x* +2y% 4327 = 2xy+-dyz s (3)

indefinite,”
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Group-C
{Long Answer Type Questions) 5% 6=320

7. (s)

Use Gaussian elimination to construct the solution for the given system
of equations: 3x+ y=z=1, ¥~ yp4+z2=-3, 2¢+y+:-=0.

& LotV be avector gpace over the field I Then justify that intersection of any collection of subspace of Visalsoa (s}
subspace of V.

Examine whether the set of vectors formed by the matrices A, B and C )
are dependent where A = [1 2] B = [3 “1] and € = [ y —5]
3 177l 2 =4.70

10. (s}
Describe the quadratic form to normal form of xy+ y=+ zx. Then
evaluate the rank and signature of the same.

" If @ and B be any two vectors in an inner product space (R?,

illustrate that ||a + B" < “a|[+ HBH .

[) , then &)

ag o

12 Justify that set of all symmetric matrices of order n X n form a subspace .

of the vector space of all n X n matrix over the field F.

OR

Explain elementary row transformation on a matrix and with the help of &
3 -1 2

these, solve AX = 0 whereA=(2 1 1{.
1 -3 0

Pl
 wype

Anm I
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