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(a) . Deﬁne the hnear vector space :

«: (b) What is ﬁeld ? G1ve two exam es.
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‘(e)‘ Show that (A+B)(AB)



(d) Define quotient law of tensors.

(e) Give the transformation equation for

the tensor A'""‘ and write its rank.

() What is Minkowski space 'P

»? (g) N | W_hat do you mean’by ba‘si_s ina l_inear

‘'vector space?

© 2. Answer the’ fokl'lowlin'g"’} questlons : 2X4=8‘

' and z+x are hnearly dependent or

mdependent R N

(b) Jn a. vector space V(F) ‘for all veV

and f eF prove that

.V() e ou-g

RS ')=_:‘—(fv')'?‘
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(c) Diagonalize the matrix [1 2].

. 4(d) Show that. dw(curl F) 0} fcr a vecto_r’.‘

F usmg 4ensor analysxs

3. ,_‘Answer any three of the followmg
questioms: L IS

i . LI

! (a) Fmd whether the set of - vectors ;"7

[xl, yl, zl] m R such that




Find the vector associated with the ‘ (b} (i) Verify Cayley-Hamilton theorem
given second-order antisymmetric ‘

| . . . L a1
tensor o , for the matrix [2 _1]. Hence
0. (x+y+2z) =(x+y)
—(x+y+z) - 0O X ~+ find AL 3+1=4
(x+y)  -x 0 ' |

. .. {ii) Solve the coupled homogeneous

() -Deﬁne Kronecker delta. Show that 1t is PR ’."hnear d1fferent1al equatlon usmg
oA mlxed tensor of rank 2. L " matrik rhethod |

i('e) “What is alternating tensoi'?:lPr‘o‘w}e that . fh ;fi}il_z 3' +
par I e o ‘ S Ay Yy + Yz

SRR Sms = Simfip = Spem =07
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fAnswef ‘any: three of the followmg : e b
questlons, S g10xe=80 o E

(a) (U

Prove that the set I of all the
mtegers w1th the b1na1;yoperat10n ) 2 _
/#.defined by a*b a+b -1 form a . ""Usmg tensors,

Lo T . identitigg
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(u) Determme eA vtrhen A= [ 1 0].( S 3 B V."v( ¢A)*? ¢(§XA
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) Ix(FxA)-9(F 4)-v2A . @

o .ex(zxg);g(e.g)_gt i)
-(4-9)5

+(B-9)A

Write the tensor form of the angle

(@
R ,between two lmes w1th direction

'cosmes ll m,- and also wnte the

' _condltlon for the ‘two hnes to be :
* 3+3-6 S R ’

o-planar

) Deﬁne gnoment of 1nert1a tensor
o “Sho' th ‘t it, isa symmetnc tensor

1+3-4
’Fmd the elgenvalue and 5 o ) ’
) ‘,;,{"elgenvectors of the Lmatnx o
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If H matrix is Hermitian, and Iis;
identity matrix, show that

(H - i) (H+iI)'1 is a unitary
matrix.
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