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Q-l Atfempt any TWO:
(1) Define a real vector Space and prove that O'u:0 for every ueV and a'0:0

for every scalar a e R.

(2) Let S be a non-empty subset of a vector space V then prove that [S] is the smallest

subspace of a vector space V which contains the set S'

(3) Defrne subspace. Prove that the sum of two subspace of a vector space V is also a

subspace of V.
Q-2 Attempt any TWO:-

(l) 'Define 
Linearly lndependent set. Prove that any subset of a linearly dependent set

is also a linearly independent set.

(2) Show that B: { (1,1,1), (1,1,0), (1 ,0,0) } is a basis for the vector space R3,

(3) prove that any two bases of a finite dimensional vector space V has equal number

of elements.

Q-3 Attempt any TWO:-
(l) -Define 

a linear transformation. Prove that T: R3 + R3 defined as

T(x, y, z) = (x-y, y-2, z-x), V (x, y, z) e V3 is a linear transformation'

(2) For the vector spaces U and V Let.B={xr,.....',xn} be a basis of U and Yt,Yz," ',Yn &I0

any n-vectors of V, not necessarily distinct then prove that there exists an unique linear

map 7' :U -+ Z such that I(x, ) = !,iYi =1,2,..,.,n .

(3) Verify rank-nullity theorem for the linear transformation T : R3 ---, Ra defined as

T(x, Y, z) = (x, Y, Y + z.x * Y + 7,) .

Q-4 Attempt any TWO:-
(1) 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): {0u}'
(2) Let T : R3--*R3 be defined by T(x,y,z)=(x -y+2,2x+3y'zl2,x*y-22) and if

Br={(1,0,0),(0,1,0),(0,0,1)} and Bz:{(1 ,t,O),('t,l3j,(-t,d,t)} are two ordeied basis of R3

then In usual notation Find matrix A=[T:Br,Bz].
(3) Let T: U-*V be a linear transformation then prove that N (T) is a subspace of U and R(T)

is a subspace of V,

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

(2) State ( only ) Rank-Nullity theorem.

(3) State ( only ) Dimension theorem.

(4) Extend a linearly independent subset {(1, 2, 3)} of R3 to a basis of R3.

(5) Give an example of union of two subspace is not a subspace.


