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Group-A
(Multiple Choice Type Question) 1 x 60=60
1. (Answer any Sixty )
(1) The intrinsic derivative of the fundamental tensor is
a) Constant b) Undefined
c)0 d) None of these

(11) If a curve lies on a plane, then it is called a
a) Skew curve b) Plane curve
c) Straight line d) None of these

(111) A geodesic curve
a) Is an auto parallel curve b) Is not an auto parallel curve

c) A parallel curve d) None of these

(1v) In Euclidean space, geodesic are
a) Circle b) Parabola
c) Straight lines d) None of these

(v) If in a Riemannian space, there exist a coordinate system with respect to
which the Christoffel symbols vanish at a given point then that system is called

a) Rectangular system b) Spherical system

¢) Geodesic coordinate system d) None of these



(vi) If the geodesic curvature of a curve on a surface is zero then the curve is
called

a) Gaussian curve b) Geodesic curve

c) A curve d) None of these

(vi1) The right helicoid is a surface of
a) Positive curvature b) Negative curvature

¢) Zero curvature d) None of these

(vii1) The total curvature of a surface depends only on the
a) First fundamental form b) Second fundamental form
¢) Third fundamental form d) None of these

(1x) A straight line on a surface is
a) Asymptotic lines b) Tangent line
c¢) Not a asymptotic line d) None of these

(x) For a minimal surface, the asymptotic lines at a point are
a) Parallel b) Mutually orthogonal

¢) In a constant direction d) None of these

(x1) A tensor whose all components are zero, is called a
a) Null tensor b) Zero tensor

¢) Constant tensor d) None of these

(xi1) By the process of outer multiplication of two tensors followed by a
contraction, we get a new tensor. This tensor is called

a) Outer product b) Inner product
¢) Product d) None of these

(x111) If by interchanging two contravariant indices of a tensor, each of its



components is altered in sign but not in magnitude, then the tensor is said to be
a) Symmetric b) Skew-symmetric
¢) Constant d) None of these

(x1v) In geodesic coordinate system the point at which the Christoftel symbols
vanishes is called

a) Origin b) Pole
¢) Null point d) None of these
(xv)

The mtrnsic derivative of avector 4 alongacurve C vanishes at all pomts of
C , then the magnitude of 4 along the curve C is

a) 0 b)
Constant
c) d) None of these

Not specific

(xvi)

Serret — Frenet formulae for a space curve are

a) b)
1 8% . 1572 sv*
= —— and =— and =—
x ds H x ds ds W
= 4 (£+r}i’]
T\ Js

c) d) None of these



(xvii)

The plane determmed by £ and u is called the osculatng plane at P(_xo‘) and its
equation is

a) b)
g (7 %)V =0 PIRE.
x Js
c) d)
i 1 ru! i Jvk *
V=—|—+x4 remes
T( ds ] ds
(xviii)
The first fundamental quadratic form of the surface is
a) b)
du®du” , 1(&d
@ AU Al . ;( 51 + da]
ox ox' §
wherea , =y — —,
& Z A a‘ﬁ
@ B=12
c) d)

g (¥ =% )V’ —



(x1X)

ds® for the surface x' =o', x* =0’ x° =f|'u‘,u2:) 1

a) b)

ds? = (1+ 72) (a?) ds? = (2+ £2) (au')’
+ 2f, fodu'du® + 2 fodu'du’
+(14.42) () + (1442 (a? )

c) d)

ds? — (‘2+f12] ( dul)2 None of these

+ 2 fydu'du’

(xx)

The length @5 of theelement of arc joming two neighbourimg pomts on the surface
with position vectors » and r+dr is

a) b)
ds*=r? (;du)2 ds* = (du )2
+ 2r,r,dudv + 2dudv
+ rf (dv )2 +(av )2
c) d)
ds? = (du )2 +( dv]2 None of these

(xx1)



For the paraboloid »=(u,v,u’ —V*)

a) b)
B W ige A e o) \2 2 A O 2
ds® =(du) +(u"+1)(dv) ds” =(du) +(u"+v"|(dv)
c) d)
ds® = (1+ £ )(du)’ +u* (av)’ ds* = (1+4u) (du)’
— dindudy
+(1+4v* ) (av)’
(xx11)
If & betheangle between two parametric curves, then cosé =
a) b)
ap @y
«J“u“n «J“u“n
c) d)
@99 None of these
\}“11“22
(xxiii)

The parametric curves on a surface are orthogonal if and only 1f

a) b)

@, =0 a,="0

c) d) None of these



Gy =0

(Xx1V)

The differential equation of the geodesic in rectangular coordinates is

a)
-
d 2: )
ds
c)
6¢=0
&1“
(xxv)

The Gaussian curvature of a surface S is

a)
~Ron
— o e Pv|
c)
_ R
K= o a= |a“,,|.
(xxv1)
K

The Gausstan curvature for a surface 13

a)

b)

d[3¢)_0
dih\ ou* )

d) None of these

b)

~fun
7 S 9 ,a |a~,|.
d)

R
= . . a |ao¢.|.
b)



An invariant
c)

Always zero

(xxvil)

Not an invariant

d)

None of these

The propetties of the curvature of 2 surface are
a) b)
Intrinsic properties Not intrinsic properties
9) d)
Geodesic properties None of these
(xxv1i1)
S and §,
Two surfaces be such that there exists a coordmate system with respect to
S and S,
which the lmear element on are charactensed by the same metnc tensor,

then they are said to be
a)

Non 1sometric

c)

No specific terminology

(Xx1X)

b) Isometric

d)

None of these



C:u"=u"(s) S

Let be a curve on the surface  whose metnc tensor s given by
ds* =a, dudd’ . =" X,
.In the relation 4% .thescalar  iscalled
a) b)
C C
The geodesic curvature of The Gausstan curvature of
c) d)
C None of these

The curvature of

(xxX)
C=c du"du’, where c,=g &' &',
The quadratic form . el 2t aat T ™
a) b)
Second fundamental form of the surface Third fundamental form of the surface
c) d)
First fundamental form of the surface None of these
(xxx1)
l
H = 7‘ a bﬁ <
- is called the
a) b)
Geodesic curvature of the surface Mean curvature of the surface
c) d)

Curvature of the surface None of these



(xxx11)

H=0

If then the surface is called 2

a)

Minimal surface

c)

Gaussian surface

(xxx1i1)

The normal curvatures in the direction of the coordinate curves are respectively

a)
By g b0
an @xn
c)
LRy
@y @
(XXX1V)
S

On 2 surface the directions for which

a)

Normal directions at the given point

)

b)

Surface

d)

None of these

b)
Loy
@y @

d)

B g ta
@y @

K

™ has the extreme values are called the

b)

Principal directions at the given point

d)

Tangential directions at the given point None of these



(XXXV)

A point on a surface is parabolic if

a)
K
c)

K

M and x‘o

, are of same signs.

(XxXV1)

Rodrigue’s formula is

a)

(xxxVI11)

The lines of curvature on a surface are given by

a)
e a b dudu” =0

wy " g

c)

8] and K have opposite signs.

b)

t((l) and I{(g) are Zero.

d) None of these

b)

25 +x i =0
s @ g
d)

None of these

b)
€ a b dudu’ =0

d) None of these



€% a b du“du’ =0

(XxxXViil)
K
If 1s the Gausstan curvature of a surface, then Enneper's formula 1s
a) b)
Torsion of an Torsion of an
asymptotic line=t-X asywpiotic line==% JK
9) d)
Torsion of an None of these

asymptofic line= Jl?

(XXXIX)

The equation for the principal curvatures of the surface for the right helicoids is

a) b)
[ 41 <
X = i X —
R I () 44
c) d)
_ e None of these
o= 7

(x1)



C
Foracurve  lymg on a surface
64

whose parameter is _ then !

(x11)

A surface is plane, if

a)
bq, =1
c)
bq, = constant
(x111)

M

" isa space vector defmed along

b)

d)

None of these

The rectangular Cartesian coordmates of the pomt whose cylmdrical coordmates are

-

Ty
*3) ue

-~

a)

(1,\/5,1)

b)

(1,2,1)



c) d) None of these

(1,3,1)

(xliii)
The rectangular Cartestan coordmates of the pomt whose cylmdrical coordmates are
(4.3.1)
\ 27 J ase

a) b)

44

c) d)

('2,2 ﬁ,l‘) None of these
(xliv)
548 =

a) 0 b) 1

c) n d)

None of these

(xIv)

5:'3. 5!3 .



Ai
c) d) None of these

Aik

(xIvi)

- X B, =0, B, any arbitrary covariant vector, then X' =

a) n b) 0
c) 1 d) None of these
(xIvin)
Let w be a function of n corodinates (x‘,x“, it ,JH') and 7 be
its transformation on change of coordinates (x‘,xl, el ,x") to

(fl,?cz, b J'c") then v is called invariant with respect to the

transformation if a_Wl =
a) b)
ay o &
&' oK o' ox’
c) d) None of these
'
&

(xIviii)



y

The contracted tensor 152
a) b)
Scalar Vector
c) 1 d) None of these
(x11x)

Qs

The kronecker delta  is

a) b)
i j i J
Symmetncm  and Skew-symmetricm  and

c) 1 d) None of these

)
34, o4,

If ~ isacovariant vector then &% &~ js

a) b)

Symmetric Skew-Symmetric

c) d) None of these

Constant
(I)

The maximum number of independent components of the Christofell symbols in an m-dimensional
Riemannian space is

a) b)



g 555 m (m+ 1)
2
c) m d) None of these

(lii)

S
A surface  on which the Gaussian curvature vanishes at every point is called a

a) Flat surface b) Gaussian surface

c) Developable surface d) None of these
(lii1)

K=0

On a surface if the curvature . then the surface is said to be

a) Flat surface b) Developable

¢) Euclidean d) None of these
(liv)

The parametric curves are the lines of curvature if and only if

a) b)

ay =8, =0 ap=by=0

c) d) None of these
ay =by =0

(Iv)



g, X adx”

The quadratic form is

a) Positive definite

c) Negative definite
(Iv1)

If g, =0 for i = jthen {' _}:
hR

a) 0
9)

—1 _8 log g
2 &' "
(Ivii)

If gy=0fori¢j,then{_l _}:
% o

a)
1 &gy
Zgu- ax'
c) n
(lvi)

If g, =0fori=j, then [iii]=

a) 1
c) O

b)
d)

b)
d)

b)

d)

b)
d)

Positive semidefinite
None of these

n

None of these

None of these



1 %
2 ax
(lix)
i g, =0fori=#j then [ij,i]=
a) b)
1 %, _ 1 &
2 & 2&:’.6"1
c) d)
_12og, 1 agi?
2k 2 &

(Ix)

0
Which ofthe followmng set span the vector space {[3 v] IX,VE R} ?

a) b)

o 3]s ]

c) d)

o alls ) o alls )



