
(b) IfP'and Q'are any two vcclors in an eleme ary

2-spae V then show that :

L _ R,sp P'Q' P'" Q"- G-s. - s- 8,') P'Q'P" Q" '

whcre k is a Riemaonisn curvaturc' 8

lO. (c) Dcfttc isotropic point ad show thn at aD isotsoPic

point tbp Rir-EEdatr curvahlte satisfies

R- = k (8; g-- g- s-). 2ri

(d) Dcfine Einstein +ace. Show thx wcry Ricrnannian

sprcc Vr is Er Einstcin spEcc. 2+6
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flNft_I

l. (E) comprde Flr, rlr, rjr, rlo for neric

dJ = -C dr, - 12 do2 - 12 3inl0 d{2 + er dt,t

where A and B qt fluctions ofr alone S

(b) Showtuthe ablol& &i"d* * iscooawrizt

vcstor. 8

2. (c) Show that the Ycctols A' - (1, I' l) and

B, = (2, -1, -l) 6re orthoSonal in space
r 

dsi =dC+ dt' + df, brlnotia&'z= rlx'+dt' - df.
3+3
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(d) Define:

G) Christoffel symbols of 6rst kind

G) Christoffel symbols ofsecond kind

GD Ri€rnamian Metic.

And prove transformation law for Christoffel
symbols as

r..,,r=r"b,"t#:##+s" &' dxb

UI\IIT-ITI
For the mefic io polar coordinatcs

ds2 = dr2 + rz(dO, + shr0 dO),

cakulue tbe tmzqo compqns of cr.Evd.rE lcnsor
R." t
Show that :

f0 R =R
@ \-. * \.- * Ro- = o. 4+4

Obtain exprrssion for covariant curvantrr knsor.
t

Prove that tbe eumbar of iDdc[EDdrot coltrpolerrts
ofcurvaluLr€ teDsoi RF.. in Ndimeosiooal space is

N'(N'- l)
t2

TIIIIT_IY
Show tbat divergeme ofEiDslein tcDsor !"d$es.

8

Statc and prove Bianchi identity. 8

Define Ricci tcnrcr and Eiasrsin tensor. A.lso show
tbat cach ofwhich is symEetic teDlor.

2+2+2+2

Fiud the equation ofceodesic dwiation. E

I,INIT-V
Dcfi.ue Rienann curvshle and show that it is
ind€p€Ddert oftb€ poir ofoflhogoEl unit \,€cto6 in
elementary 2-space V r. 24

s. (a)

o)

6. (c)

(d)

3

2+2+2+4

UNII_tr

(a) Define geodesics aDd prove tbat g€od€sics arE au!o-

parallel curves. 2+4

(b) Show that any field ofFrallcl vectors is ofconsrant

magnitude. 8

(c) If tqD v€cbls, of c@tatr mEgdtJde, urdEgo eflau€l
disDlaceEents along a given cuwe, then show that

they atE inclined at a constart aoglc. 8

(d) Dcsaibe Rierunoiaa coqdints Show fu ncces$y

aad sufficient co[dition that the systeEr x'i
be Rieoannian coordiDates is dlat the €quations

f i x'Ex'i = 0 hold tlmughout rhe space VN.

2+4

8

4

't. (a)

o)
(c)

(d)

9. (a)

t
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