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Instruction for candidates:
1. Section A is compulsory. It consists of 10 parts of two marks each.
2. Section B consist of 5 questions of 5 marks each. The student has to attempt any 4
questions out of it.
3. Section C consist of 3 questions of 10 marks each. The student has to attempt any 2
questions.
Section — A (2 marks each)
Q1. Attempt the following:
a) Define Subspace of a vector space.
b) Define Quotient Space.
c) What is Basis of vector space?
d) Define Linear Transformation.
e) Define Null space of a linear transformation.
f) Define Rank of a linear transformation.
g) Find the characteristic polynomial of the matrix
A=[2317]
h) Define Non- Singular Transformation.
1) Define Invertible operator.
j) Define Invariant Subspace.

Section — B (5 marks each)
Q2. Prove that the intersection of two subspacelWW L and W ) of a vector space V(F) is also a

subspace.

Q3. Find a basis and dimension of the subspace W of R generated by the following vectors:
(1,2,3,5),(2,3,5,8),(3,4,7,11), (1,1, 2, 3).
Also extend these to a basis of R".

Q4. Find the eigen values and the corresponding eigen vector of the following matrix
A=[1423]

Q5. Show that the Linear Transformation, T R’ - R’ defined by T(x,y,z) = (x,Ay, z) where
A is a fixed real non-zero is isomorphism.

Q6. Let T be a linear operator on R’ defined by
T(x,y)= (4x — 2y,2x + y)

Find the matrix of T relative to the basis B ={(1,1);(-1,0)}
Section — C (10 marks each)

Q7. The linear transformation T R’ - R’ be defined by
Tx,y,2)=(x+ 2y —zy+zx+y— 22)

Find a basis and dimension of
1)  Its range space
1)  Its null space
Also verify Rank-Nullity Theorem.



Q8. Prove that, two finite dimensional vector spaces V(F) and W(F) over the same field F are
isomorphic iff they have the same dimensions.

Q9. Giventhat B = {(1,— 1,3), (0,1,— 1), (0, 3, — 2)} is basis of R3. Find the dual basis of
B.



