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EASTEITN UNIVERSITY, SRI L4NKA

DEPARTMENT OF MATHEMAT'ICS

FIRST YEAXT FIRST SEMESTER(2002/2003)

EXIE&N4L_DEGEEE

MT 106 - TENSOR CALCULAS

Ansrarer all questions Timer One hour

.. (a) ExpLain what is meant by the following terms;

i. Covarianli tensor,

ii. Contravada0t tensor.

(b) lVrite down the law of transformation for the following tercom:

(i) Ag", Qi) B7:, Qii) c^".

(c) If d,s2 : g:jkd,x)j d,# is an invariant, show that Jjh is a symmetdc

coval,riant tensor of ratlk two.

(d) A ccrva"rii,ut tensor has components sg, 2x - 22, :.'z in rectangular

coordinates. Find its covariant componenl,s in spherical coordi-

nates.



. iii. frq =

(u) Prove, with usual notation, thai:

. os,"L a;; : Wrn, q) + Icm,pl ,

.. 1o"h
" 0x6- :t 'in-g Lin\

(b) Explain the terms covariant de wtive and absolute derivative as

appiied to a tensor of type .4j6.

Calculate the absolute derivative of the following:

i Aw,

ii. An invariant / ,

iii. Metric tcnsor g,j .
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