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Attempl Five questions in all taking at least one question from each Section.

Section A

() Let V = R Determine whether or not W is a subspace of V, where :

W = f{u. b, ¢): ab

{h) Let V be the set of all polynomials of degree >

space.

2

0}

. Determine if V(R) is a vector

(¢)  Find a basis and the dimension of the solution space W of homogeneous system : 5,5,5
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x + 2y —z + 3y — 4
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v + 4y — 22 — v + 51

2x + 4y — 20 + 45 - 2t = Q.
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Consider T : R3 — R? defined by T(x, y. 2) = (x + y. 2z, (). Determine whether

or not T is a linear transformation.

Find the matrix representation of the operator T : R — R? defined by :

T(x. v) = 3x — 4y, x + 5y) relative to

() usual basis : ¢ = {¢; = (1. 0), ¢; = (0. 1)]

(iny fbasis @ = {f, = (1. 3). /5 = (2. 5)}.

Section B

(J2/2 —iy2/2 0

Show that matrix A = ’ iN2/2 —v2/2 01 s a Unitary matrix.

L0 0 IJ

5.10

I H is a Hermitian matrix and U is a Unitary matrix. prove that U™! HU is

Hermitian.

Suppose A is an cigen value of an tnvertible operator T. Show that A~! is an eigen

value of T,

5.5,5
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Determine the eigen values and eigen vectors of the matrix ;

Can matrix A be diagonalized ? If yes. find a diagonalizing matrix P and verify that P

diagonalizes the given matrix A.
An cigen value of a skew-Hermitian matrix is either zero or purely imaginary. 10,5
Solve the following systems of differential equations using matrix method :

- y; + 4.}'2

Y,
Y, = 3y1 -2y,
subject to the initial conditions ¥ (0) = 3 and p,5(0) = 4.
Verily Cayley-Hamilton theorem for matrix :
b 4
A=
1 2
and hence find A7 10,5

Section C .

6. Consider a uniform flexible chain hanging {rom a support under the action of gravity. At time

¢ = 0. the chain is given an arbitrary displacement y(x. 0) = y;(x) and is released from rest.

Fstablish the wave equation for this system and solve it to determine the displacement

1. 1) at a tater time ¢ and describe the first two fundamental modes of vibratioln. Here x

is the vertical distance measured from the free end of the chain and y(x. 1) is the displacement

in the transverse direction. 15
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Derive the heat conduction equation. Solve the equation to find the temperature
u(x. ) 1 a bar of length L. which is perfectly insulated. also at ends dat x = 0 and
x = L. e 15

and
wix. 0) = flx).

Find solution to Laplace’s equation in spherical coordinates which are independent of ¢. Hence

detine surface harmonic and surface zonal harmonic, 15
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