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INSTRUCTION: An::iwer any four Que::ition::i Time:l1 hI's

1. (a) Define a vecwr space V amI ::iubspace U of V.
(b) Let U and. 11\7 be subspaces of 11 finite-dimensional vcetvr ::ipace V over a field F.Show

that:
1. U + \V is a subspace of V,where U + Ii\! = {{ /l, +w} Iv E U, W E TiV} is callr.d. the

linear sum of U and W
11. U n Till is a subspace of V

2. (a) Define linearly independent and basis for a vector space V
(b) Establish the linear dependent or independent of vectors

'1'1 = (1.0,--l,2),'V~ = (1.3,1,6).v; = (1,5,-1.16) U1 ,- (4,1.0,2) in ~4 and find the
dimension of the space spanned by these vectors

3. (a) Define a linear transformation T and the null-!:'pac:e of T
(b) 1. Let j\12,:3(F) denote the vector space of '2 x 3 matrices over a field F.Prove that

Ah:j(F) is isomorphic to the vector space FO over F
ll. Find a basi!:' and dimension fOl a snbspac:e of ]'vh,:;(F) generated by

( 1 2 2) (3- 1 1 '\ (4 0 :3)o 1 3 ' 1 () 2)' 2 --3 1

4. (a)
(b)

.J. (a)
(b)

\Vhat do you understand by <01, non-homogeneous system of linear equations
Verify if the following system is consistent or not.Solve if possible over the field Q
3:r + 2y -- 7z -- 3w = 1
7T -- 5y -1- 3z + 22w = 12

Define the solution space of thf: homogenc<)us sy:-:telll of linear equations
Find the value of )., for which -the system of linear equations
(2 -- ).,);1: + 2y + 3 = 0
2;1' + (4 - ).,)y + 7 = 0
2:r + 5y -+ (6 - /\) = 0
are consistent and find the values of :r:, V corresponding ,0 each of the values of )., over
the field ~ of real numbers

6. (a) Given a linear transformation T : \~,(F) -J- v~I(F),define the eigenvalue and eigenvector
of T

(b) Find the characteristic polynomial for thl.~matrix A over \J{

/ 2 1 1)
A == I 1 2 1..

\ 1 1 2

and show by direct substitntion that this matrix satisfies its characteristic equation. Find
the characteristic roots,characteristic vecwrs and minimal polynomial of A


