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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.

CO BL
Q.1(a) Define ‘basis’ for a vector space? Explain if the the set {(2,—4,1),(0,3,—1),(6,0,—1)} [5] 1 1+2
a basis for R3.
Q.1(b) Compute bases for W, = {(a,.a,.0;.a,.a5)eR>: @, — a; — a, = 0} and [51 1 3
W, ={(a,,a,, a;,a,,a;) € B>:a, = a; = a, and a, + a; = 0}. What are the
dimensions of Wjand W5?

Q.2(a) LetV and W be finite dimensional vector spaces of equal dimensions defined over the [5] 1 2
same field F. Explain if it is possible to have a linear operator T:V — W which is
one-to-one but not onto and vice-versa

Q.2(b) Let B be the standard ordered basis for R® and T: R® — R3 defined by (1 2 2
T(ai,a,,a3) = (2a, + a3, —a; + 4a, + 5a3,a, + a3). Find matrix representation
of T w.r.t. .

Q.3(a) For the following matrix AeM;,5(R), compute eigen values and corresponding eigen [5] 2 3

0o 0 1
vectors of A where A = (1 0 —1)
01 1

Q.3(b) Let V =p,(R) and T be defined by T(ax? +bx +c)=cx?+bx+a. Test T for [5] 2 4
diagonalizability and if diagonalizable find a basis  for V such that [T]ﬁ is a diagonal
matrix.

Q.4(a) In C[0,1], for f, geC[0,1], define [5] 1 3

<f,g>= folf(t)g(t)dt. For f(t) =t and g(t) = e, compute Il f I, g Il and |

f+al.
Q4() Let T be the linear operator on p,(R) defined by T(g(x))=-g(x)— [31 3 3
g' (x). Compute a Jordan canonical form of T

Q.5(a) Apply the Gram-Schmidt process to the given subset S of the inner product space V to [5] 1 3
obtain an orthogonal basis for Span S . V = p3(R) with the inner product-

<f.g>= 1 f)g®)dx, S = {1,x,2%,x%}.
Q50) ety = p3(R) with the inner product < f,g >= f_llf(x)g(x)dx,‘v’f, geV. Find EI 3
the orthogonal projection of f(x) = x2 on p,(R).
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