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Answer all question One

(a) Define the follo*'ing terms:

i. Covariant teNor;

ii. Contravariant tcnsor-

(b) Let lf,'r, be a tensor.

i. Choose p : t artd show that ,4fir, whcre the stmrrlation conv€ntio! emPloyed'

is a tensor' What is iirs rank?

ii. Choose p - t. q = s ancl shorv similarly Al?q, is a tensor' What is its rark?

(c) The covariant components of a tensor in rectangular co ordinate system are x2 y'

2x - 22, :tyz. Find its covaria.rt conponents in clyndrical co-ordinate system'

(d) Let ,4!, Bj" be an arbitrary tcnsors- So1v

then Cfur, q, r, s) is a mixed tensor of rAnk

thal i.t A"I)I"C(p,q.r, s, ) is ar invariant

four. i



2. (:r) Defirc the follt;tvins:

i. Chrisiolcll s s]ml)ols of the fi$t and sr(md kindi

ii. Ceoclcsic:

iii. Covaialrt d.rivativc ol .i tensor Ae

(l)) \\rjth the ilsu:rl notali(tls. provc thc follorvingr

i [pa r] = e'"ri,,:
a!,,

r'. l/, /,' tl + lv //,, fl : t,-:
,), tt,1

iii. " qL' l'1^,, I q" 'f 'nt 0.
tlt"

., Pr,'ri'rrr,'r rlr' ,-,r:'ri"rr, lprrr;,rir-.,'l"q,r. ,t" avt ii ar" rct'


