" 705/Phs.(C)

Obtain a set of four orthogonal vectors by
the Schmidt's method from the
vectors 4 =(1,1,0,1), u,=(2,0,0,1),
u, = (0,253, +2),'and w5k 1, 1, -5).
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1. Answer any five questions : 2x5=10

a) What do you mean by linearly dependent and
linearly independent vectors?

b) Write down the expression for moment of
inertia in tensor notation.

c¢) Find the Laplace transform of e”.

d)  Show that the three vectors (I, 1, 1), (I, 0,-1) and
(1,-2,1) are a set of orthogonal vectors.

e) Show that the velocity is a contravariant vector
and the gradient of a scalar is a covariant vector.
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f)‘ What do you mean by a Tensor of zero order?
Give one example.

g) If atensor AP7" is symmetric with respect to
indices p and ¢ in one coordinate system, show
that it remains symmetric with respect to p and
q in any coordinate system. :

h) Define isotropic tensor.

AnsWer any two questions: : ‘ 5x2=10

a) Solve ¥"(t) + y(t) = sin2t when »(0)=0 and
¥(0)=1, using Laplace transform.

-b) A linear operator R?® is defined as
X3 — X + ZX3 561

.A\x = [ 3x2 et - | }, X = [XZJ.

xZ + X3 X3

Find the matrix A associated with 4 with respect
01 -1

to the bases | ! || © and | ! 5
-1{]1 0

i s : :

c¢) Evaluate L [(?2“1—2)2], using convoluthn
theorem.

d) Considering A=[ag],B=[b;] and that

8, ol o 5 ,_?_9’_ R a_ay-
A = B~1, show the relationship S~ ab o~
by taking that the determinant i At 5
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3. Answer any two questions:

a)

10x2=20

Define metric tensor. Find the metric for 3D

spherical coordinates. Write Newton’s law of

b)

d)
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motion in tensor form. 2+6+2

i)‘ Evaluate_ g [(_si:a_Z)Z]’ using convolution
theorem.
ii) Show that in a Cartesian coordinate

system, the contravariant and the covariant
components of a vector are identical.

iif) if Ay is a tensor. show that A is a
contravariant vector. : 3+3+4

i)  Show that in a Cartesian coordinate
system, the contravariant and the covariant
components of a vector are identical.

ii) If 4 is a tensor, show that 4% is a
contravariant vector.

iii) Write down the expression for moment of

inertia in tensor notation.
iv) Define isotropic tensor. 3+t342+42

i)  Prove that a linear transformation Y = AX,
is non-singular if and only if A, the matrix
of transformation, is non-singular.

£3) [Turn over]



