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Section - A
Answer All the questions: 15 x1=15
1. A collection of indices is used to make the........... development
of tensor analysis compact.
2. Therank ofa...... is the number.
3. A set of quantities By is called the components...........
4. Give an example for contraction.
5. The process of combining outer multiplication and contraction to
produce a new tensor is called...........
6. Write metric tensor.
7. The tensor A’ is the associate to A;and gj; is the tensor calculus.
8. State stokes theorem.
9. Write inner product.
10. Give an example for pseudo tensors.
11. The product of a tensor a density is another tensor............
12. This is actually a consequence of requiring that the
parals...............
13. State stokes theorem.

14. This is clearly ...... in Euclidean space.

15.

Answer any Five Questions:
16.

17.

18

19.

20.

What is eulers equation --------------

Section-B
5x6=30
a) By use of the summation convention rewrite

0 4 gy, 00y,

¢
dg=—dx +—dy+—
e

(Or)

b) Explain Riemann-Christoffel tensor.

a) By use of the Riemann metric, show that g;; = g;;
(Or)

b) Show that the covariant derivative of gj;is zero.

. a) Compute Fijk in (i) Cartesian coordinates and i1) Cylindrical

coordinates.

(Or)
b) Under what conditions will the Christoffel symbols be tensors?
a) How many equation in a four dimensional space are represented
by R%yp=02, Explain.

(Or)
b) Show that g;; = 0 for i #j is required for orthogonal Coordinate
systems.
a) Explain equation of the Geodesic line

(Or)

b) Explain the fundamental metric tensor.



Section-C
Answer any Two Questions: 2x15=30
21. Four polar coordinates show that the path of shortest Distance
between two points on a Euclidean plane lies along a straight line.

22. Show that5 Euler’s equation for one independent and one

dependent variable can be written as z—F - i(F —y! ?) =0.
X y

dx

23. Show that equation reduces to Newton’s second law.

24. By use of the fundamental transformation law for the components
of a tensor , show that the questions 8" , A, transform like the
components of a tensor.

25. The tensor terms for grad ¢ , div A , curl A and ¥?¢ in terms of

OA, 2
components are (CUrlA) ; :gf—%vz 8)((3'6?(’ —Fijk 66X¢k

1) Show that div A is a scalar.

$=9"(

).

i1) Show that the above expressions yield the appropriate results

for Cartesian and spherical coordinates.



