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Instructions : (1) All the questions are compulsory and carry 14 marks each.
(2) Notations are usual, everywhere.

1. (@) Define areal vector space and prove that

0.u=0foreveryu e Vand o -0 = 0 for every scalar o € R.
OR
Define subspace. Prove that intersection of two subspaces is also a subspace.

(b) Show that S = {(x, y, z)/z= 3x — 2y} is a subspace of the vector space V. Also find
dim S, the dimension of S.
OR

Let S be a non-empty subset of a vector space V then prove that [S] is a smallest
subspace of a vector space which containg the set S.

2. (a) Define Linearly Independent set. Prove that any subset of a linearly independent
set is also a linearly independent set.
OR
If U and W are subspaces of a finite dimensional vector space V then prove in
usual notations that dim (U + W) = dimU + dimW - dim (U n W).

(b) Prove that any two bases of a finite dimensional vector space V has equal number
of elements.
OR
Show that B = {(1, 1, 1), (1, 1, 0), (1, 0, 0)} is a basis for the vector space V.

3. (a) Define a linear transformation. Prove that T : V; — V, defined as
Ty, 2)=(X-Yy,y-2,2-X), V(X, Y, z) € V5 is a linear transformation.

OR
State and prove Rank-Nullity theorem.
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(b)

(b)

(a)

(b)

(b)

Determine whether the following maps are linear or not :

(i) T:V;—>V,definedasT(x,y,z)=(x+Yy,y+2),V(X,y,2) €V,

(i) S:V,—>Vydefinedas S(x,y) =(x,x+1,X-Y), V (X, y) € V,.
OR

Verify Rank-Nullity theorem.

T:V;—>Vjdefinedas T(x,yz) =(X-Yy,y—-2,2-X), V (X,Y,2) € V3.

(i)  Prove that sum of two linear maps is a linear map.
(i)  Prove that scalar product of a linear map is a linear transformation.
OR
Define Null space of a linear transformation. Suppose T: U — V be a linear
transformation then prove that T is one-one if and only if N (T) = {6 u}.

Find the linear map associated with the following matrix A

-1 10
relative to the standard bases, whereA:[ 10 1}.
012
OR

Let T : R® — R3 be defined by T(x,y, z) = (x =y + z, 2x + 3y —%, X +y—2z) and if
B, ={(1,0,0), (0,1,0),(0,0,1) and B, = {(, 1, 0), (L, 2, 3), (-1, 0, 1)} are two
ordered basis of R3 then in usual notation Find matrix A = [T : B,, B,l.

5. Attempt any seven :

(i)
(i)
(i)
(iv)
(v)
(vi)

Define : A binary operation.

Define : Basis.

Define : the direct sum of subspaces.
Define : Isomorphism.

Write condition for any three vectors in R3 becomes a linearly independent.

Give an example of a basis in R3 which containing vector (1, 1, 2).
(vii) What is the vector space L(U, V) ? Explain in short.
112
(viii)What is the rank of the matrix A=| 0 1 1 |?
12 3

(ix)
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Find the span of the vector (1, 5) and (-2, 3) in R2.
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