
C.U.SHAH SCIENCE COLLEGE, AHMEDABAD

sEM ESTER-ilr (MATH E MATTCS)

INTERNAL EXAMINATION, MAT.zOz

Date: - t5lt0l20t:6 Time:-1,45 Hour

Que.l Attempt any TWO:

1. For a real vector space V prove that
& - x = 0 a a = 0 or x = 0 ;forscalar a eR and xeV.

2. Prove that every subset of linearly independent set is linearly independent.
3. State and prove Dimension theorem.

Que.2 Attempt any ONE:
1. 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 contains the set S.

2. Define Basis and Dimension of a vector space. Prove that every linearly
independent subset of a finite dimensional vector space V can be extended to
a basis of V.

Que.3 Attempt any ONE:
1. 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.
2. For the vector spaces U and V Let 3 = {x,,......,x,} be a basis of U and

yt,yz,...,yn Bre any n-vectors of V(not necessarily distinct) then prove that
there exists an unique linear map T :U -+ Z such that

T(x,) = yt;Vi =1,2,....,n.

Que.4 Attempt any ONE:
1. State and prove rank-nullity theorem.
2. Find the linear transformation T : R' -* R' such that it satisfied

T( I, l, I ):(0,0,0),T( 1,0,0):( l,- l, I ) and T(0, 1,0):(2, l, I ).

Que.5 Answer in Short:
l. Define vector space
2 Define Basis What is the co-ordinate of the vector (2,4,6) in with respect to

order basis {(2,0,0),(0,4,0),(0,0,6)}of R3.

3 tf a linear transformation T: R3 --' Ra defined as

T(x, y, z) = (x, y, y * z,x+ y + Z) then Find N (T).
4 Define non-singular linear transformation.
5 Whatisamatrix [T: B1 ,82] foralineartransformationT: R3 ---R3

defined by T(x, y, z):(x-y, y-2, z-x) with respect to standard bases Br and

Bz ofR3


