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_ MATHEMATICS
Paper I : Linear Algebra and Matrices.

Note : Attempt all questions from Section-A (Objective type questions)
and Section-B (Short answer type questions) and three questions from

Section-C (Lonngssay type questions).
Section—A 1x10=10

1. ianndB are two matrices such that rank of A=m and rink of B =
m, then :

(a)rank (AB)=mn - .. (b) ran (AB) = rank A
(c) rank (AB) > rank B (b) rank (AB) < min (rank A, rank B).

2. Which matrix is orthogonal :
( cos o sin O : sina —sin
@l (b)L
_~Sin_0L COs COs QL COS X
12
) I (d) None of these.
13 4]

3. If A is characteristic root of a matrix A, then characteristics root of
A-lis:

@3 (b) (©) 32 @35
4. Ev er;, diagonal element of Skew Symmetric Matrix :
{ay Unity (b) Zero (c) Mon zero (d) None of these.
5. Which one is skew hermitian matrix : -
I i | o 0 -1+ l
‘a’._.—1+: 0 J Ol v o J

0 -1- :] 1 14

i+ el-i O

[1 00
6. Rankof Matrix A={0 2 ¢
L0 0 3 _

(a) 2 (b) > ()1 (d) None of these.
7. The vector space V3(R) is of dimension:
(a) } ‘b)3 (c)2 (d) None of these.

8. Which 1s true in following :

{a) {C, +, - ) is vector space over the fieid R
{b) 'R, +, - ) is vector space over field C

(€} {Q. +, ' } is vector space over field Q

(¢) Set of integer 1s vector space over field Q.
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9, 1Wﬁr‘!‘nic'ﬂ ts non-singular matrix :

3] 10 [simmsa"’ :23]
) ) J(d) .

(@)

,__..-_.
=

34 01 L0 0 23 4
i tan 9
10. Inverse of matrix : A =
- -tan® 1
~tan 9 | 1 wnd
{a) cos” BI J (b) sec? 8
Ltar g < —an® 1 J
1 1an B
tc) cos® 9!_ J {d) None of these.
—an 1
Section—B . 2x5= 10

1. Solve the equation by Matrix method :
t+2y+21=2,2x+6y+5:=4,2x+ 4y + 3z =4.

_u

Find the characteristic mais of Martirx 2

6 -2 7]
A=[-—" 3 -1

33
i 23
3. Findtherankof matrix, A={2 1 0
L0112 _
4. Show that the set {{2, -1, 0} (3.5, 1), {1, 1, 2)} forms a basis of

ViR
5. Write short note :
(2) Linear sum of two subspaces, (b) Direct sum of subspaces.
Section—C Ix15=45

1. (a) Find the characteristic rcots of matrix and show that matrix
satisfies its characteristic equation :

8 -6 2]
-6 7 —4J-
2 -4 32
BERE
- 11 -
(b) Find the rank : A = 1 i ;J
-1 0 =3

2. To show that there exists a basis for each finite dimensional vector

space.

3. {a) Solve the equation by matrix method :
2r—y+3z= 9H—y+'--b x—y+z=2.
(b} Show that : = {{x, ». 32} : x, ¥, z € R} is vector subspace of
R3(R). ' |
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4. It W is a subsace of dimension m of a vector V(F) of dimension n,
then the dimension of the guotient space V/W.

S. (a) I in a inner product space || x + y || = x || + || y || then prove that
x. y are linearly depend out.

(b} Find the dual basis of the basisset B={(1~-1,3), (0, 1,-1) (0, 3, -
2)} for V3(R).
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