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SISM25230
M.SC. MATHEMATICS SET
FIRST SEMESTER
LINFAR ALGEBRA A

MSM -102

ILSE OMRTORORBITCTIVE PART

Duration: 3 hrs. Full Marks: 70
( Objective )
Time: 30 min. Marks: 20
Choose the correct answer from the following: 1X20=20

L. LotV obe avector space of all real numbers R over R Which of the following, is vector
subspace of V2

a C(R) b R(R)
c. O(R) d. Z(R)

2. : ; ; . ; 5 ; : 2
Which one of the following, polynomials lies in the lincar span of § = {ll F X } ?

2 550 +5x+1 % 100x" +10x+10

e 7(x"+1) d. 7% 4 x4+ 3

g f T
Ihe stngleton set l((: is linecarly dependent iff

w o =1 b.x20
c. (£ is scalar d. None
o 1 is the proper subspace of a tinite dimensional vector space I, then
a diml<dim b. dim W <dim/’
co. diml”=dimll’ d. None
5. Dimension of vector subspace

W= }-(u.h. & Y= b= (':- overvector space R’ (R) equals
a. 0 b, 1
c. 2 d. 3
& i = W(x.p.z)ix=yp= _-;, J = :(.\'._r.:):.\‘ = ()} . Then what is {J +17
a. wv- plane b. vz- plane

¢. zx-plane d. R°

7. 11 1is an identity transformation on finite vector space V. Then nullity of 1is
a. dimV h. Zero
¢ | d. None
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Let V be a finite dimensional space. T is a zero transformation on V. Then range of |

15
A% b. {1t

a. l() {

c. ¢ d. None
9. LetVbea vector space. T is a linear transformation of V into V such that

'l'(a) =a, €V then'lis

a. ldentity transformation b. Zero transformation

¢. Invertible transformation d. Orthogonal transformation
10.

Which of the following is a 2-dimensional subspace of R over R
a. {(0..\‘,()):.\' IS R} A b. J(0.x.0):xe R} OJ(0.0 3} i
. {(\ ».0)ix.ye Rand x+y =0}  a. {((). ¥.z)ixze l\’}

Il A setcontaining linearly dependent set is
1. Linearly independent

b. Lincarly dependent
c. Null set

d. None
12. If & is a characteristic rool of a non-singular matrix A, then characteristic root of
adj(A) is
a. (Il.ff b. &
‘.;| |mlj.fl|
c. — d. ——
a (74
13. Lot P bea 4 x4 matrix whose determinant is 10, The determinant of the matris =30 is
a. =810 b. -30
c. 30 d. 810

14, Let P and Q be two 22X Hnon-zero matrices such that P+Q=0. Which one of the
following, statements is never true?

a. IMis non-singular b. = (_)’
e P=Q I d. Rank(l’) # Rank(Q)

15- I he number of values of A for wiich the sy stem of equations
AX+(A+3)vy=10z
(/l = l).\' +(/: = 2)_\‘ = 32 has infinitely many solutions, 1
v+(A+4)y=Az
a |l b. 2
¢ 3

d. intinite
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16.

142,

).

An orthogonal set of non-zero vectors is

a. Linearlv independent b. Iincarlv dependent
¢. Constant d. None

Fhe orthogonal complement of inner product space Vs
a. Zero subspace b. Vitsclf
c. Anv subspace d. None

I he Cauchv-Schwary inequality states

a. :< aft >z H”“‘I/’)l
o fee s A= el

-
=

< aps>| < ||| s

I. None

LetS be an orthonormal set then for ¢ € .8

a. [ =0 b, [er]|>0
| | |
¢ [aj=1 d. ”a” <l
It N bea vector space then Vs
a. Field b. Abelian group
c. Null set d. None
3
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Time : 2 hrs. 30 min.

[I)cscrhnivc]

-

[ Answer question no.1 & any four (1) from the rest !

Find the eigen values and eigen vectors of the matrix

-2 2 -3
/1 = 2 | —()
=] =2 0

State Cayley-Hamilton theorem. Find the characteristic equation of

2 1 1

the matrix A=[0 1 0 fand verify  Cayley-lanulton  theorem.
1 1 2

IHence evaluate the matrix equation

A =547 4T -3 + 4" 54 + 88 -2d+ 1

Prove that a linearly independent subsct of a finitely generated vector
space is cither a basis or can be extended to form a basis.

If T is an operator on R whose basis is

B= {(l.().()).((). l.()).(().(). | ); such that

g 1 1
['/' : B] ={ 10 =I[.Find the matrix of T with respect to basis
- =1 @

B, ={(0.L~1).(1.-L1),(-LL0)}

|
Show that the matrix A =] 1
-1 -1 0

12

2

2

I |is diagonizable.

Marks : 50

]
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’ .y - . - 2, ? 4244+
O verify whether the transtormation is linear from R into R Find the _':0
range, rank, null space and nullity tor the transformation
lx v )= 0 +5.0 —~052)
7o State and prove Cauchyv-Schwarz’s inequality. 10
Or
N v 1\“ o] 4 > 2 ) 2 -5
i C(vY=(v=3) (v -2) andm(x)=(x=3) (x=2), then find
all possible Jordan canonical forms of the given characteristic and
tinimal polynomials.
‘8. 2 . <<I-5'.:
o Show that the vectors (001-2) (1L.=1.1).(1.2.1) form a lincarly 10
independent set,
b Find the dimension of the solution space W ol the svstem of linear
cquations
b 2y=—dE 35 =x =0
Y42y ~22+ 2+ =0
28+ 4y =2z43r+45=0
=i 4R e
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