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Answer all questions

Time: One hour

1, (a,) Write Idown the law of transformation_ for the following tensors:

1

6 Ap, @) B, @) Gy

(b) A quantity A(p,gq,r) is such that in the coordinate system zt,
A(p,q,7)B2 = C,, where BY is an arbitrary tensor and Cy is a tensor.

Prove that A(p,q,r) is a tensor.
(¢) Prove that Ap,zPz? = 0 if A, is & skew-symmetric tensor.

(d) Find the covariant and contravariant components of a tensor in cylindri-
—
cal coordinates (p, ¢, z) if its covariant components in rectangular voor-

dinates are 2z — 2, 2%y, yz.



2, (a} Define the following: MK
i, Christoffel Symbols of first and second kind, N o . é‘

ii. Geodesics. SEL

(‘ﬁ/}) With the usual notations, prove the following:
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(¢c) Determine the Christoffel symbol corresponding to the metric ds is given
by
" ds® = dr? 4 r2d8% + v sin® 0de’

and find the corresponding Geodesic equations.



