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EASTERN UNIVERSITY, SRI LANKA
DEPARTMENT OF MATHEMATICS

FIRST EXANIINATTON IN SCIENCE, 2OLO/2OL1

FIRST SEMESTER (Nov./Dec., zo:^z)

MT 106 - TENSOR CALCULUS
(Repeat)

Answer all questions Time : One hour

i. (u) Explain what is meant by the foliowing terms:

i. Covariant tensor;

ii. Contravarian[ tensor.

Write down the law of transformation for the following tensors:

i' A*n:

i. Bpq;

:iii. crf".

If ds2 : g4d,ridri is an invariant, show that gi1 is a symmetric covariant tensor of

rank two.

Express the relationship between the lollowing associaled Lensors:

i. nlr,t and Aoq,;

i. Aj f , and .4k'.

(b)

(.)

(d)



,.i. ,":tiA I,'.

(e) If x(i, j) gi : ca, where Bj is an arbitrary contravariant vector and ct is a covariant

vector, then show that X(i, j) is atensor' What is its rank and type'

2. (a) Define the following:

i. Christoffel's symbols of the first and second kind;

ii. Geodesic;

iii. Covariant derivative of Ao'

(b) With the usual notations, prove the following:

\' bs,fl: g,,l'pqi

\i. lpm,ql + lqm,n) : ffi;
0goo

i1i. #;* gp"llnn1- gq"Tp*n:9.

Hence show that, I

gjk,q : 0.

(c) Show that the non-vanishing Christofiel's symbols of the second kind in cyiindrical

coordinabe (P,Q, ") 
are given bY

^ nz -I "z -1frzz: -p, fir: p, lir: p,

. where trl : pt 12 : d, tr3 -- 2..
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