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. The ﬁgures in the margin indicate
SJull marks for the questions |

1. Answer any seven of the followmg
\questions : e gns 1awe A 7=1

5 ﬂ(v..'}
4

(@) What are the ba31s and dlmensmn of a
w7 Uvector space P [ wode

>3

(b) Deﬁne subspace lee one example

g (c) lee the deﬁn1t10n of a homomorphlc
group.

(d)-' Define Hooke’s law of .elasticity in
tensorial notation.
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' Answer any four of the followmg queshons
(@)

Pl
" using suffix notation.
(c)

' tensor associated W1th the vecto

~ independence of a finite set of vectors.

' Deﬁne Minkowski space.

Write the order of tensor Ot _(d)  Show that Kronecker delta is an

1sotroplc rmxed tensor of order 2.

“.u’ Wil aEt A',':! Oy 3 IoE Ehoi8 b M1t

Write the relation between Alternate

d Kr ker tensor ’-(e) Detei‘mine ‘whether or' not the vector
tensor an ONnec g

W =[1,7, - 4] belongs to the subspace

. of, R® spanned by W =[2,+1,1] and
W2 [1 -3 2],.‘ brin teait-i0

T e S il cok o e , .
j,/}!,,-’, .,,“ SRS S KL ',~.,".,.";‘" £

j (1] Prove that elgenvalue of a matrix A is
e . same as that of the transpose matrix

State the Quotient law of tensors.
Give two examples of zero order tensor.

Define linear dependence and linear

I

Write the transformation law of the TR AW 7,
g o .'T;AT.)E ol A "";{ & '("u_,:,} V5T i : LV";',.‘,

(8 3
-~ ik

(9) Fmd the bases and the d1mens1on of

_.the subspaces of S of R3 defined by
S {[a,b O]Ia,beR}
;-"l'; 1 Rhee ,':‘) f J 1 " ’h %3 z?”f‘l‘: i 1 ] 1Sy

(h) Usmg tensor notatlon, show that

P
tensor Ag,.

What is bmary relation ?

Show that gradient of a scalar field i (5= (VxA) 0‘5 214 5
a covanant tensor of rank 1 ' ‘
35 “J’o’t% 1) suitarnatls 2b iadW 0
Wnte scalar triple product A (" <G 3. Answer any three of the followmg
S5 questlons 0= ()“ MA/’ m? 3 ?qr\ .9%3=15

(a)  Give the deﬁmt10n of a group What do
B i ,you mean by SUb group and invariant
sub group? @ ; 3+2 5

A‘(I‘(-A"i »-."57."“.' J

Find the second order antisymmetri

2l—3]+k
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(b) leen {Wl,Wz,Wa} is a linearly
1ndependent set of vectors. Show that
AW+ W), (W + W), (Wa +Wh)} s also

..., linearly independent, < | .

0 FEA DTS (BT R

’ ‘-'/J

i by

“lo) If Ay and BP are the components of a
co-varlant and contravariant vector
respectively, then prove that the sum

.4{4 ,{,.\—

g a1 A
! ques ions ;"'

5
¥l

PN VAL e

KA B" 1s 1nvar1ant
TILISiy B2 ,i' i i ! 18

(d) Venfy Cayley-Ham11ton theorem for the

. identities
W) wods S tpenet Biei 21 )
l

3 :;-,;:: 15! (l) e (AxB)xC B(- é)

-4 £ 1obyo 19 wwans)

" ~ ‘matrix A= o . |. Also find A7y (lf) & V (A"B) ( xA)B—(V :
B SIECT AR % Dl b

v bandeb "% Y07 lo #Hosase , :'13+2=5 f(m)lVx(VxA)'-:V(‘-"'A)lVL’A ‘
% ad v onl! _nanismeH-wgile 2f (M - GAY BAs

(e) Determine the 1dent1t:y clement and
.inverse for the binary operation ‘' .

(a, b)* (c, d).'—', (ac, be + d)

vectors of the matrix
Jhl'J “ ﬁ«} ’ Q293 DIl et jﬁ;;'i"'}"-:
1085197 h““‘ 1 1 5 2""1 3 ¥~ €73 s

301 9UBY2 353 {ac

: y 4 A O 2 3 S 2
bets u:.t).to o - JSifizoned
s OJ 0 2 solteflg2

Ral 04 C +§ o

it

(ﬂ What is altematmg tensor ? Prove that

»..“,5’-’? "] Y 28RS -r,f’_f;‘tl

b, A5 5, Sp0em =0 211, 243=5

<‘.x '\\n

(g) “The ‘inner product of tensors can be
0 j‘ ‘thought of as outer product followed -
by contraction.” Illustrate’ vnth example.

(S s
& :
£ is skew-symmetric. !
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(@) . Using tensor, prove | the following vector
L 3+3+4—10

£ dd
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4. Answer any three of the followmg
10x3=30

,?(b) (i) Find the eigenvalues and eigen-

6

vy

(ii) Show that any tensor Apg can be

% expressed as a sum of two tensor,
"% one is ‘symmetric and the another

4
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Solve ‘ the coupled differential
equations : 6

Y=y+z and 2'=4y+z ;
where y(0)=z(0)=1 '

Show that
 Shey = Epsipal ., ehsu is an ‘isotropic
tensor and
pemOkcOum = 204, C2+42=4

What is inertia tensor ? Show that

- the inertia tensor is a symmetric
~ tensor of order 2. 2+4=6

IEABNd.B are Hernhban matrices

- show that (AB+ BA) is Hermitian
~ and (AB-BA) is skew-Hermitian.

: 4
What is metric tensor ? Calculate
the co-efficients of metric tensor
in 3D . Euclidean space for
Cartesian, cylindrical and
sphencal polar co-ordinate.

- 2+2+2+2=8

o 0

=T oo

.ﬁndgq,.-:. 2
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% x*y x+y+1 forms a group.

Find whether the set of vectors
[, B,7] in R3, such that

a+pf+y=0 forms a subspace
of R°. 5

Show that the modulus of 9ac_h
eigenvalue of a unitary matrix 18
unity. 5

Show that

VA= 2 (JgA?) 8

'"\/—ax

Wnte \vj ¢ in tensor notation. 2

; What is abelian group ? Prove that

the set I of all integers with the
binary operation » defined by

2+5=7

) If A’lBFV is a tensor for all

: A
contravariant tensors A* then

show that B,, is also a tensor.
' 3
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