
F]RST EXAMiNATION rN SCTENCE(2012l2013)

FIRST.SEMESTER (Feb./Mar., 2015)

AM 106 - TENSOR CA..ITQIJIUS

AnBwer all question Time: One hour

(o) Definc what is nreanr by the ter.rns sgmmelrrc tensor., skeu sgrnmetric Lensot.

arld inudrian,t.

114s2 = grr rJi clxk is an invaliant, then prove that cr& is a symmetric covariant
krnsor ol rank two_

(b) Gilen tirat the cor,atiant componeDts of a tonsor in rectangular coordinates $ysr

tem are ?./rj 3. 2c + v. Fincl iis coval.jdDt componrnls in Lylindtical courdinates
slstem.

(c) Let A" and lJl" be an arbitra4, |ensors. Sho$, thar, il .4r,Ef"C(p. 4, r-, s, ) is an
intarialrt then C(p,q,r,s) is a mixed tensor ofrank fotrr.

(a) Delirre rvhat it means by the lbltowirg:

i. Chrzsto.ffeL't; sgmhols oJ first an(1, ,econtl. kxnil:

ri. Ceorlesi,cs.

iio a tensor of type ,41.

' A,i t

)i. 
=j^- 

= s, tf^ nikf ,,.
Hcucr: deduce that the covariant derivative of metlic tcnsors g,h and, g,s a,re

zero.

{c) Detcrmi'e tLe Cluistollel,s symbols of the second ki.d irr spherical coordinates

(r, d, {), and find r,he conesponding geodesic equations.

Exp)ain r.he tcrrn covariant derivativ\is applied

\\'i \ rrr.a. .1. ariono. 1,,.o\" rh" ro o*irg:

i. lpcl,rl: [qp,r);


