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M.Sc. Part-I (Scmesrer_Il) (CBCS Scheme)
Examination (Ncw)

MATMMATICS

(Riemarnian ccoInetry)
papcr_20S (Optioral)

Time-Thrce Hounl [Malimum Marks_8O

Noae :-Solve FM questions, selec ng ONf, from
cach Unit.

UNIT-I
l. (a) Define Riemann Space. Show thal an elemcnt of

volume grrdxrdx2 ... dxN is invariant in coordioate
trajrsfomution. 2+6

(b) Calculate thc comporcnts ofthe fufldamental metric
tensor g.' ald its conjugatc g,," for the giyen mctric :

ds' = llax'y + 4161,;u - (d\i), + 6dx,dx, 8dxrdx,.

Definc absolure derivativc and show thar l-I is a

8

2. G)

covariant vector. 2+8
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(J) I ind lhe valuc ofk iflhe vector An' - 0

(c) Stale and pruvc cyclic Prop€rlics olcun'*"IlTl

(d) Obtain an cxpesion for RictDahn-C'lx istoffel curvalurc

telsor of lhe second kinr'l' Il

UNIT-IV

Delinc Riccl tensor and Einstcin tensor and slrow

that lhcy arc symmetric tensur' ' 2 -2 -l

State and prove Bianchi idcntity 2t6

Obtain an cxpression for gcodcsics devjation' [i

I)efinc lr-instcin tensor and show that the divcrgcncc

ofEinstein tensor vanishes ) '6

UNIT-V

6

!
r

I 2

in the spacc with metric

dsr = drl + 12 dor + r1sin'10 dtr is Lrnit' 6

LNIT-II
Dcllne DarJllel \eclor field in a fucmdnnian Spac(

u^. if,"* rtt* any field of parallel vecrors is of

"okt 
rrtrnognitu.l". 216

Derive dil'fcrcntial cquation ofgcodesics. 8

If two vcctors ofconslant magnitudcs urderyo porallcl

Jisplacement along a given curve then show that

,tr"i *. in"tin"d ur a 
"onslant 

angle S

Define geodesic null line show that x = au + a"

* = ru ] U'. , - a, ' c'may be represenled as the

'n.oi.,i. null lines equations in rhree space with

ioo.ai*,.. *, r. , -Jmerric ds2 - dx'?+ dy - dzr'

where u is a parameter and a' a" b' b" c' c'arc

"onatant" 
*t i"t't ut" utUitrary cxcept for the relation

ar+br-c?=o. 216

UNIT-III

't. (a)

1. (s)

8

(b)

(c)

(d)

1

(h)

{c)

(d)
9 (a) Delinc I

(i) Riemanniancurvaturc

(ii) IsotroPic Point

(iii) Einstein sPace

(iv) Flat space 2+212t)

(b) Show that every Riemiruian spacc V, is an Ilinstcin

spacc. 8

5 r rr Lis thc indefrendenl componenLs ofRiernannian lcnsor

nr.^ f". rf," Riemannian space vN N 2' 1"1'

(bl Show lhat thc number of inrlcpen'lent components ol

. N7 rN2 .t). 8
Ro-" in N'rlimensional sPacc ls 

D

10. (c) lf Rf = g""'R,,, then show lhat Rl'

dcduc! that. when N > 2, the scalar c

Einslein space is constart'

(d) Provc thal lhe Ricmannifln curvalure is indepctrdent
'-' ottt. p"i, olo'thogoncl urrrit vectors in V_ 11

laR
2&'

urvature oi al1

4+4

l
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