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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.

Q.1(a) Let V be a vector space of all 2 x 2 matrices over a field of reals. Then show that the [5] 1 2
set W = {(g 2),x,y € R} is a subspace of V.

Q.1(b) For what value of k, will the vector v = (1,k, —4) € R®(R) is a linear combination of v; = [5] 1 2
(1,-3,2)and v, = (2,—1,1).

Q.2(a) Let V(R) be a vector space of integral function on R. Prove that a mapping T:V - R [5] 2 3
defined by
T() = fabf(x)dx, f €V,a be€R is alinear functional.

Q.2(b) LetT:V —» W be a linear transformation. Prove that the null space of T is a subspace of [5] 2 3
V.

Q.3(a) Find a matrix representation of the linear transformation [5] 3 3
T:R? - R3defined by T(x,y) = (x — 2y,3x + 4y,5x — 6y) subject to the usual ordered
basis for R? and R3.

Q.3(b) If A is an eigenvalue of the linear operator T, then show that A" is an eigen value of [5] 3 5
™.
Q.4 If a matrix 4 is given by [10] 4 5
1 2 0
A=12 1 —6].
2 -2 3
(i) Find the eigenvalues of 4,

(i) Find a matrix P such A = P~ D P.

Q.5(a) (Cauchy-Schwarz Inequality): If V is an inner product space, then show that |<u,v> [5] 5 4
| <llwllll v, for any vectors u,v € V.
Q.5(b)  Use the Gram-Schmidt algorithm to find an orthonormal basis for the subspace W of [5] 5 5

R3(R) spanned by v, = (1,1,1), v, = (0,1,1), v3 = (0,0,1).
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