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1. Choose the correct answer from the
following : 1x5=5

(a) The function
yl=f1(x)» Yz = falx), Y3 = f3 (), -eeee yUn =Jn (%)

are said to be linearly dependent on .
some interval, such that )

CiYy +CaYg++ +CplYp =0

if
() ¢ =Cg =+ =cp =0
(ii) cl =c2 essees == Cn #0

(ifi) ¢ #Cp #Foeoe #Cp
(iv) None of the above
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€ I A pe 4 Hermitian matrix, then
i(A3 +24-10) is o

() Hermitian
(i) skew'Hel'mitian
() symmetric

(iv) skew-symmetic

(@) If § be the Kronecker delta sycp that

Sk {0 if i k
i =4,
lifi=g
then the value of 8 in _four-dimensional
g¢ometry g '
M1
(@ 2
(i) 3
(iv) 4
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(3)

. i" 'S
) The transformation of Aj; 1
(e

. (ox oxt ax g:f‘_}qu
o AU = ——
@) Ag

ax' 3xt éi'.?f‘i)A,r;q
i Ay =[ a3k 3

oxP ox? ox

ox 9%/ ?.Zcii%j_)z,gq
(i) A;d =[ax!’ _a_;q_ oxk.ox

axt axd ax’ _3_753;_] AP
@ A {357535 9z~ ox

2x5=10
jons
Answer the following questt o
" = (1: 3: y L)y
vectors X P )
“ ?{re @ t?; 2,2) and ngpl%Ss one of
2 = y ] t? If so, : me
thee : ezerlli(rll:r combination of
these a
others.

- trices, then
f A an itian ma » {
(b d B are Herm.l .
) Iprove that (AB + BA)is also a Hermitian

find
i theorem,
Using Cayley-Hanultir;

“ the inverse of A, whe

]
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(4)

(d) Prove that
a—gy""[i’% J+1k, 4
oxk

(e) If A and B j are the components of a

contravariant and covariant tensors
each of rank one, find the rank of a
mixed tensor C}, where Ci- = A'B j

- Answer any five of the following questions :

5x5=25

(@) What are scalar matrix and unit matrix?
Give examples.

(b) State and prove the qQuotient law of
tensor.

(c) Reduce the following

diagonal form : matrix to the
5 5 -5
A=|0 4 -1
2 8 -3

(d) Write the transformation
following tensors :

() A%

(i) BE"

laws for the

() Define unitary matrix, Show that

A= cos® ising
" |isin® dose]

is an unitary matrix,
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(9

(S§)

Define symmetric and antisymmetric
tensors. Prove that any second ranl;
tensor can be written as a sum 0

symmetric and antisymmetric tensor.

i Show that every
What is a group? . :
subgroup of a cyclic group 18 also cyclic.

4. Answer any twoof the following questions :

(@)

(b)

(c)
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10x2=20

Find the eigenvalues and eigenvectors of
matrix

0
A= 0
0

O = O
o o -

and verify the orthogonality of its eigen-
vectors.

~ 2
-x2, xzas
A covariant tensor has XY, 2y' X, X218

Cartesian  components. Find . s1ts
spherical and cylindrical components.

What are the importances 9f
transformations of coorginatc?s? What is
Minkowski space? “Fln.d the
transformation of contravariant and
covariant components of a vector.
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