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1. (a) Define the following terms:

i, covariant tensor,

il confravariant tensor.

(b) Write the transformation equation for the following tensors:
i A%,
i Bl -
i, DIy

(¢) Show that the cop‘craction of the outer product of the tensors AP and Bg is an

coordinate sys-

invariant.
sor of rank one in rectangular

The covariant components of a ten
in spherical coordinate

2y, Y2 Find its covariant components

(d)

temn are 24 — 2,

(r.0,9)-



(a) L

il.

ii.

iil.

Define the Christoffel’s symbols of the first and second kind.

Determine the Christoffel’s symbols of the second kind for the metric
ds? = a?df® + o’ sin® Ad¢?

where a is a constant, and find the corresponding differential equation for

geodesic.

i, Write down the covariant derivative of the tensor Aty

With the usual notation, prove that

OYpq

B [pm, g+ [gm, p].

Hence deduce that the covariant derivative of a metric tensor gk is zero.

Using the covariant derivative of a metric tensor, prove that

0

an = QEb[ac(gab) S 6a(gcb) - ab(gca)]ﬁ where 8” = ?9;

Bl =



