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Re-Repeat

MT 106. TENSOR CALCULUS

Answer all questious

Time: One horrr

l, (a) Write down the law of lrarrololnru(iun for fh'. foll,,wing tensors.

(b)

(4 (iE B,#, (iii) ctj.

A quantity A(p,q,r) is such that in

A(p,q,r)Bl': Cj, where Bf, is an

Prove that ,4(p, q, r) is a tensor.

the coorditate system ct,

arbitrary te[sor and C; is a tensor.

(c) Prove that Apatxraq - 0 if,4oo is a skew-synrmetric tensor.

(d) Find the covariant and conlravarlant components of a tensor in fl,lintlri_
cal coordinate$ (p, (r, z) i{ tfs cova,riant components in rcctangular |oor-
dinates arc 2r - z, rzy, yz.



?, (a) Deflne the following:
'/.

i, Christofiel Symbols of frrst and second kind,

il, Geodesics.

(!) Wibh ihe usual notatious, prove ihe followingr

5. 
d^s! : 1'pm, ql + lqn,, pl,
or''

, ,r.#^= -eP"ft" - enf'-,i

... l0s nittL 
ua a;; = ti^'

(dDetermine the Christofiel symbol correspooding io the uretric ds is given

t'Y
' 

ds2 = dr2 + r2d,o2 + 12 si:f od62

.!nd find the cortesponding Cco<.lesic equations'


