3. (a)
(b)
4. (a)
(b)
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4)

Show that radius R of the spherical cur-
vature is given by :
oMeeFS eked eeuceUe Jocalee efepUee R evecve me oe peelee
n:

R? = (P* r2¢ —1) s2.
Define involute of a curve and find its equa-
tion.
Skei Joth ked ‘FvleculeS’ lede feejVeeecele ked peS Deej
Gmekeée meceekedCe Yeele kedeepeS~
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Find the Gaussian Curvature at a point

on the surface :

evecve Jod ke Sked eyevo hej iecemeUeve Jeoedlee Yeele hedeepeS:
x = a(u+v), y=b(u—v), z=uv

Show that family of curves du? — (U?+c2) dv?=0
form an orthogonal system on the surface :

OMeeFS hed Josed Meejleej du? — (UP+c?) dvP=0 evecue

%o fej DeeYeusseyeked evekedeUe yeveele n

X=UCOSV,y=usinv, z=cv.
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Note : Attempt five questions in all, selecting one
question from each Unit. Question No. 1
iIs compulsory. Symbols have their usual
meanings.
lelUeked FheseF me Sked eMve Uevele nS, kedue heele ebvee kede
nue keieepeS~ TeMve me.1 DeeveleeUe n~ feleekede hed meeceevUe
DeLe n~

1. Attempt all parts : 16/30

meYee KeC[ nue kedeepeS :
(a) For a curve, show that :
Sked Joed ke eueS, oMeeFS ehed

r2. r2¢ = KK¢

P.T.O.



(b)

(©)

(d)

(e)

Q)
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)
If w is the angle between parametric
curves on a surface, show that :
Useo Sked hed%o fej Deeleue Jeoede ked ceOUs kede keieCe w e
lee OMeeFS eled

JEG- F?

F

tanw =

Explain why every helix on a cylinder is
geodesic?
Sked yeueve fiej DelUsked keaeuevee Dedeceeleje kelke nelee n?
mecePeeFUg~
Show that :
OMeeFS eked
€ Kg=[N#&]
Find the parametric curves on a surface:
vecve he%o ej feeleue Jesede keie Weele kedeepeS
X=UCOSV,y=usinv, z=cv.
Prove that outer product of two vectors
is a second order tensor.
emece keieepeS ehed meeoMee keie Jeenle ieCeve Sked eEleele

kedceS kede fecoMe neles n~

(9)

(h)

@)

a

€Y

(b)
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@)
Show that g, dx' dxi is an invariant.
OMeeFS dlei g, dx' xl Sled evelllj n-~
Show that in a Riemannian space metric
tensor is covariantly constant.
OMeeFS ched Sked Jeceeve mecee™ ce 0jeked feeoMe menUejell
Delej nelee n~
Show that :
OMeeFS eked :

Nt e
e

i 0 :
g; hk% =[hk, j]

|
IF T =g T_show that Ti = g, T".
leo T = g™ T OlsFS eed Ti = g,,, T".
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State and prove necessary and sufficient
condition for a curve to be a Helix.
Sked Jeoed ked ked[euevee neve ked eueS DeeleUeked Sle eleehle
leeleyeOe kede meeuueKe emeee kedeepeS~

Prove that :
emeee KedeepeS

d ak¢
b, b?, b2 = t° —c—=
L% 0% D0 = &

P.T.O.



€Y

(b)

(@)

(b)
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()
State and prove necessary and sufficient
condition for parametric curves to be lines

of Curvature on a surface.

Sked he%o hej Oeellue Joie ked Joeilee jKeeS neve ked eueS

DeeJeMUsked SJe heeehle e leyeOee kede mesuueke emeae kedeepeS~

Show that curves u+v=const. are geo-

desics on a surface with the metric :

OMeeFS hed Jooed eejleeJ u-+v=const Sked he%o epemekee

Ojecked evecve n, fiej Deleceeleje n

(1+u?) du®-2uv du dv + (1+Vv?) dv2.
Unit-111 7 FieiF-111 6/11

Derive the Weingarten equations in terms

of E, F, G, L, Mand N.

E, F, G, L, M Deej N ke heoe ce yeeieeSve meceeked j Cee

fede JUelheVe kedeepeS~

Show that inner product of tensors Aij

and BB" is a tensor of order three.

OMeeFS eked feeollee A Deej B kede Deele ieCeve Sked

lelesle keieeS kede Oeeolle n~

P.T.O.



7. (a)

(b)

8. (a)

(b)
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(6)

If for all covariant tensor Sij, Til Sij is an
invariant, show that T is a second order
contravariant tensor.
Ugo Tellelet menliej feeolle S kei eweS TV s, Sked
cvelUej 1, oMeeFS ehed U Sed eEleel kedeeS kede Deeleliej
leeoMe n~
Show that covariant derivative of a ten-
sor of type (1,1) is a tensor of type (1,2).
OMeeFS eked Sked  (2,1) lekedej ked DeeoMe kede menUejele
DeJeleduepe Sked (1,2) lekedej kede JeeoMe nelee n~
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Show that the operations of contraction
and covariant differentiation on a tensor
commute.
OMeeFS ke Sked feeole hej mekeiUeve SJe menUejele Dedekedueve
fede meepedleeS sedceedeeveecele nelee n~

Show that R =R’ is a symmetric co-
variant tensor.

OMeeFS eled R, = R', Sked meceecele menUej feeolle n~

9.

€Y

(b)
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()
Derive transformation formula for
connexion coefficients and show that they
are not tensors.
Mheele Ce meSe keie JUelfeVe kedjle S oMeeFS eked kedvekeeveme
ieCeeked JeeoMe vene n~
Show that every 2-dimensional Rieman-
nian space is an Einstein's Space.
OMeeFS ehed elUeked eEeleceele mecee™ Sked D Sewe

mecee© nelee n~
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