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Note: (a) All questions are compulsory.

(b)Marks are indicated against each question in square brackets. .
(c) The candidate is allowed to make Suitable numeric assumptions wherever reqiiived for
solving problems.

1. Suppose W is a vector subspace of R*spanned by the vectors v, = [1 - 3], v, =

[0 11 4],v3=[1 0 1 0]. Find a basis for Wand extend it to a basjs for R [CO1] (6]

2.Suppose B={[1 0 0], {0 1 0l [0 0 1} andCx{L0%a [0 -1 2],

[2 3 —5]}. Find a transition matrix from B to C and use it x]4 where [x]p =

1 2 -1 [COZ} [6]
o 172 1/2

3. Using the inner product on M, (R) compute th veen the vectors X' = [1 /2 1 /2],
1 -

awdy =, "] [CO3] [6]

Hint: {X, Y) =tr (XTY).

e real symmetric matrices. For the matrix

1 2 2
2 1 2
2 2 1

{iagonal matrix D such that PPTAP = D. [CO4] [6]

4. Write the statement of spectral theore

Find an orthogonal matrix' Prang

5. Find the least s oni of the following system: [CO4] [51

1 2 -1 31"«
’ l——z -3 1 -5 [yl=[1 01 o
1 -1 2 o] iz

3 % 3 matrix. If the characteristic and minimal polynomials of A are given by
f}i(x) = %% 422 — x - 1 and m, (x) = x* — 1. Then justify whether A is diagonalizable or not?
[COS][3]

7. Does there exist a 3 % 3 diagonal matrix which is neither Hermitian, nor skew-Hermitian nor
Unitary. Give an example in support of your answer. [COs5][3]
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