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Instructions : (1) All questions are compulsory.
(2) There are five questions.
(3) Right hand side figure indicate marks of each sub-questions/question.

1. (a) If A and B are two subspaces of a vecterspace V, then prove that An B is a
subspace of V. Is A U B is a subspace of V ? Justify your answer. 7
OR
Define span of subset of vectorspace. If S is a non-empty subset of a vectorspace
V, then prove that [S] is the smallest subspace of V containing S.
(b) Prove that R? is a real vectorspace under usual definition of addition of two vector
and scalar multiplication in R2. 7
OR
Prove that a non-empty subset B = {(x, y, z) / 2x + y — 5z = 0} is a subspace of R3.

2. (a) Ifw, and w, are subspaces of a vectorspace V, then prove that

dim (w; + w,) =dim w, + dim w, — dim (w; N\ w,) 7
OR

Define linear independent and linear dependent subsets of vectorspace V.

Prove that :

(1)  Any non-empty linear independent subset is a linear independent.
(i) Any super subset of linear dependent of a vectorspace V is a linear

dependent.
(b) Prove that the subset W = {(1, 1, 1) (1, -1, 1) (0, 1, 1)} of R3 is a basis of R3. Find
the co-ordinate of vector (1, —1, 1) with respect to given basis W. 7

OR
If A={(a,0)/ae R} and B = {(0, b) / b € R} are subspaces of R? then find
dim A, dim B, dim (A + B), dim (A N B).

3. (a) Define Nullspace and Range space of linear transformation T : V — W. 7
Prove that :
(1) N(T) is a subspace of V
(2) R(T) is a subspace of W
OR
State and prove the existence theorem of a linear transformation.
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(b)

Verify Rank-Nullity theorem for linear map

T : R? — R3 defined by

Ty, 2)=(x+y,x+y+2)V(x,y,z) € R3 7
OR

Define functions T : R2 — R3, S : R2 — R3 as follows :

(D) Tlxp, xy) = (xp, () + xz)z, X,)
(2)  S(xp, xy) = (X, X; + X5, X5); V (X, X,) € R2

Check whether two functions linear or not ?

4 (a) Explain matrix associated with linear map. 7
OR
Define rank and nullity of matrix. Find rank of the given matrix
12 1 3
A=| 3 1 -5 4
02 5 7
(b) Using standard basis of vectorspaces R* and R3. Find the linear transformation of
a given matrix. 7
1 12 3
1 01 -1
1 20 0
OR
Let a linear transformation T : RZ —— R? is defined by T(x, y) = (x, —y), find the
matrix associated with linear transformation T relative to a ordered bases.
B, ={(1, 1) (1,0)} and B, = {(2, 3) (4, 5)} of R
5. Answer any seven in short : 14
(1) Check set A = {(0, 0, 0) (1, 2, 3) (1, 1, 1)} is linear independent or linear
dependent.
(2) Check vector (2, 5) lies in a span {(0, 1) (1, 1)}.
(3) Define Vector space.
(4) Define linear transformation when a linear transformation is a linear operator.
(5) If 0 is a zero vector, then for linear transformation T : V. — W prove that T(6) =0
(6) Define Nullspace and Range space of any matrix.
(7) State “Rank Nullity Theorem”.
(8) Extend set A = {(1,0)} upto a basis of RZ.
(9) If T:R?— R?defined by T(a, b) = (a, — b), then find T~!.
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