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AThe ﬁgures in the margin indicate
Jull marks for the questions

B

: 1. Answer the followmg questlons S 1x7=7

(@) What is 1somorphlsm in case of a-
vector space ?

(b) Define assocxated tensor.

,‘(V¢)4‘v{'What is field K] Gwe two examples.
_ State ‘q«uou‘entw law of tensors.

‘Write “the * scalar "'friﬁle ‘pr;d}uct
* Z.(Bx¢) using tensor notation.
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's Morﬂent of Intertia tensor piot
i) What !

1 OJ,'ﬁnd o4,
(g) IfA=0 3

nswer the following : 2x4=8

 that diagpnglizing inatrix of a
metric matrix is orthogonal.

2.7 A
(@) Sho
sym

(b) Show that the vectors W1 =[2, 1, 1],
DVQ :[— 2, 1, 2] and W3 ) [0’ o, 1]
are linearly independent.

() What is Minkowski space ? Define a
four vector in this space.

(d) Verify Cayley-Hamilton theorem for

1°::2
th i - 3
¢ matrix A [2'_1}

3. Answer any three of the following
question : 5x3=15

(@ What is binary operation ? Determine
the identity element and inverse for
the following binary operation :

(@) (c,d)=(ac, bc+ d). 1+4=5

3 (Sem-
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(b) . Diagonalize the matrix

-1
i

1
A=|1
2 3

N N O

If a contravariant tensor of rank
two is ‘symmetric- in ~one - co-
ordinate system, show that-lt is
symmetric in any co-ordinate
-~ system. 3

@ @

(i) ~ If A, is a covariant tensor of rank

BA,
ox*

is a

" one; verify whether

tensor or not. 2

Find the number of independent
- components of a second
rank ° symmetric = tensor in
n-dimensional space. 2

@ @)

" (i) Using the relation
ds? = gij dx'dx’, prove that gi
is a symmetric tensor. aro3
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analysis, ‘show that

5
Using t€? He .
. 2+3=5 (b} (). What is Group ?, Check;Whether
=20im the set I of all integers with the
() s binary operation * defined by
5 : 3 { =t s a Group.
(i) 7.4 is an invariant. ; a*b=a+b+1 form
{ 1+4=5
4. Answer any three of the following (i) Show that every linearly
questions : 10x3=30 independent vector belonging to
. ek % : o a vector space has a unique
(@ () PCﬁne basis and dlmens‘lon of a - ’ representation as a linear
linear vector space. If x,y,z are | " combination of its bases vector.
linearly - independent - vectors, | ' : S
determine whether the vector (¢ (i) Using tensor analysis prove the
x+Y,Y+2z and z+x are linearly i following vector identities :
dependent or not. 2+3=5 2+2+3=7
() Use ¢&m to find the vector (@ v. (ﬁx?\):O
associated with the following anti-
symmetric tensor of rank two : ;’ (b) VxlpA)=¢(TxA)+TVgxA
123 4 RIS . W
. f (c) " Vx\VxA)=VIV.A)-V2 A
. S oo
-2.0 (i) Find the  second order

and to express cross product of

vectors A and B. 3+2=5

. antisymmetric - tensor ‘associated

© with the vector 20-3j+k. 3
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Solve  the = coupled likriear' () () State Hooke's law in elasticity
- differential = equations using using tensor r;otation. If 4’8
- .QUOoT mamx method : L deriats ffaction al deformation,
B Yt =2y, +3y, Sl relation,
Ya =4y +y, 8= 64 + 6y + £,,, Where 5 is the
‘ ! change in volume associated with
where %,(0)=2,3,0)=1. 5 |

the deformation. 2+5=7

(i) Prove that eignevalues of a
hermitian matrix are real. 3

(i) Show that in Cartesian co-
~ordinate system, the

contravariant and covariant

components of a vector are

identical. - - 5

(e) What is matric tensor 9qr ? Calculate 4

the co-efficients of matric tensor in
spherical polar co-ordinate and then

write the matric tensor. Prove that the

matric tensor g, is a symmetric co-

varient tensor of order 2. 2+2+6=10

- 1500
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