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MATHEMATICS |
Paper | : Linear Algebra and Matrices

Note : Attempt all questions fror. Section-A (Objective type questions)
and Section-B (Short answer type questions) and thiee questions from
Section-C (Long/Essay type questions). _ |

Section—A 08x10=8,1x10=10

i. If U(F) and V(F) are two vector spaces and T is a linear
transormation from U to V, then the range of T is a subspace of :

(a) V B)U c)UuV (@UANV.

2. The set of Vectors {a, B} is linearly independent if :

(a)aa+bB=0=a=0,6#0 (b)ax+bPf=0=a20,b6=0

©a+bf=0=a=0,6=0 (d)ax+bB=0=a#0,56%0.

3. If V 1s a finite dimensional vector space, then number of eiments in
any two bases of V is :

(a) Even (b) Odd (c) Equal (d) None of these.

4. Let V be a vector space over the field F, then T : V — F is a linear
functional if :

(2) T is one-one {b) T is onto
ey Tiea + B) = cT(a) + T(H) (d) T is one-one and onio.
5 LetWhbea qubspaucs of a finite dimensional vector space V, then :

V- Vn ) \Vis .
(n) WY =0 (b) Wb = W () W = Wo (d) None of these.
6. In a irner product space V(F), jla+ B || <
@iloll-I Bl M ffalf+[BY
@ilali-iip| (d) None of these.
1-1 230 -
2432
. The Rank of Matrix [3 21 3 ||s.
6875
(a) i (b) 3 {c)2 (d) None of these.

8. The following system of equations is consistent if :
(2ya+b-—-c=0(h)a-b+c=10(d)a+b+c#0 ([d)a+b+c=0.
9. The eigen value of a Hermitian Matrix are :

(a) all zern (b} all imagmnary
{i:j all real {d) None of these.
10. Atleast one eigen value of every singular matrix is :
{z) ! (b)-1 )0 (d) None of these.
Scction-—B - 2x5=10
1. Detine a vector space and give one examplc of a finite vecior space.
Or
|— 1 -1 3 ¢ —,
Find the rank of Matrix! 1 3 3 —4
Ls 3 311’

2. Prove that the vectors (1, 1. J}. (3, 1, 3) and (5, 3, 3) are linearly

denendent. Or

Show that the set of unit vectors {(1, 0, 0), (0, 1, 0),(C, 0, 1) is a basis
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thenineset W+ Wa =[x+ vixe W,, ve W, is aiso a subspace of V.

Or

Detine (Quotient space with example.
4. 11 T:V = V'is an isomorphism, then T(B) is a basis for V'if Bis a

hasis of V. Or

Define the Svivester Luw of nallity.
5. Solve the equations by matrix
X+2y+z= 4
X-y+z=3 ~

-

2x+ 3y —z= 1 Or

The characteristic roots of a Skew-Hermitian Matrix are eitheg piftg

(MILINATY OF ZEro.

| Section—C 5x3=15/15x3=45

1. If w; and w; are two subspaces of a finite dimensional vector space

V. then .
dim (w; + wo) = dim w; +-dim wy—dim (w; N wy).

2. If V and V' are two finite dimensional vector spaoes over the same
field. F, then V=V & dim V =div V..

3. (a) If (fi. f>. f3) be the dual bas:sofmebasrsB- {3,-2,3),(1,-1,
1), (2. - 4, 7)} of V4(R) then determine.

(b) Let W.be a subspace of a inner product space V. If {x, x2, ... xn} is
a basis for W, then show that : '

yYE W'ﬁ(y.xl}=0.‘v'i=l,...m
4. (a) Find out for what value of A, the equations :
x+y+z=1
x+2y+4z= A
x+4y + 10z= A2
have a solution and solve completely in each case.
. 0 1 1 -i |
o

L1 -1 0]
5. Verify Caley-Hamilton thecrem for, the matirix

1 %0
h2)o0
¢ 0 I2

(b) Find the eigen va!ucs for the matrix

and find A}
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. W, and W, are two subspaces of a vector space V over the field F,

woa'tz[jpndn |



