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B030502C-A/336

The branch of Mathematics studying
the space curves and surfaces is known
as:

(A)  Geometry

(B) Differential Calculus

(C) Differential Geometry

(D) None of the above

The equation of space curve is given
by :

(A)  x=x(®), y=y(@®,z=2z()
B) r)=x@{®)i+ty@)j+z(@®)k
(C) Both(A)and (B)

(D)  Neither (A) nor (B)

The angle between the tangent
at a point on the curve

x =3t,y=3t>,z=2t> and the line
y=z—-x=0 1s given by :

TSI
® Y,
© %
o

Equation of the tangent line at any
point t on the circular helix

X =acost,y=asint,z=ct is given by:

x—acost y-—asint z-—ct

(A) -
—asint acost c
(B) Xx+acost y+asint z+ct
—asint acost c
Xx+acost y+asint z+ct
(©) = =

asint acost —C
(D)  None of the above

(3)

JfAReT @k IR Tael H T B
arcll TOTT Sl AT P T hed &7

(A) Tyl

(B) fa¥e® &

(C)  Ifaehal SHTHiT

(D) SR ¥ ¥ FE T

AR Tk A FHIBLT 4 & e
TR

A) x=x(0), y=y(®,z=z(1)

B) r=x®i+ty®j+tz(®Ok
(C) &M (A) 3R (B)

(D) T A(A)T & (B)

T x=3ty=3t>,z=2t0 W Bl
%WN&?W@TQ@T}IZZ—XZO
& S B BT T TR R T S

ISEEA
® Y,
© %
o

IR eforrd X =acost,y=asint,z=ct
W e A gt Wowst X @
T o= s foam m ®

x—acost y-—asint z-—ct

(A) :
—asmt acost C
X+acost y+asint z+ct
(B) : = =
—asint acost C
x+acost y+asint z+ct
(©) = =

asint acost —C

(D) IR F q FE T

[P.T.0.]



5. The equation of rectifying plane is 5, Rl g9ad 1 96 9 IR

givenby: fmm o %
&) (R-r)-t=0 @)  (R-r)-t=0
(B) (R-r1)n=0 B) (R-r)n=0
(€©) (R-r)-b=0 © (R-r)-b=0
(D)  None ofthe above (D) SWREd ¥ q BE &
6. Equation of oscilating plane is given ¢, AT ad BT GHI6T 7 BT T T
by: B2
(A)  [R-rr'1"]=0 A  [R-1,0,1"]=0
B) [R-r1,i,i]=0 (B) [R-r1,iF]=0
X-x Y-y Z-z X-x Y-y Z-z
©) X v z |=0 ©) X y z |=0
(D)  Allofthe above (D) IEd q9
7. The equation of principal normal is 7. il AT T qHIBT T 3T T
given by : TR
(A) R=r+ut, p isconstant (A) R=r+pt, p Reris
(B) R=r+pun, u isconstant (B) R=r+pn, pfers 3
(C) R=r+ub, M isconstant (C) R=r+pb, p REx® ?
(D)  None of the above (D) ST 7 § HE ol
8. The curvature ata pointofa givencurve 8. et i ™ T B @ %Fg QT gehdl
is given by : et ara & o R
dt dt
K=|— K=—
(A) ds (A) ds
dr’ dr’
K=|— K=
(B) ds (B) s
() K=" © K"
(D) Allofthe above (D) SWE gt

B030502C-A/336 (4)



(A)

(B)

(©)
(D)

Torsion t is given by :

[£,5,F]
Xt

! ! "

[r'.r,1"]

|rfxr¢|2

[r.1,1]

lrx i

None of the above

10. Serret-Frenet formula is :

(A)

(B)

(©)
(D)

a =kn
ds
db
— =—1n
ds

d—nzrb—kt
ds

All of the above

11.  Necessary and sufficient condition for

a curve to be a plane curve is :

(A)

(B)
(©)
(D)

[f,f,'f'] =0
[IJ’I_”, rm] — 0
Both (A) and (B)

None of the above

12.  Necessary and sufficient condition for

a curve to be a straight line that :

(A)
(B)
(©)
(D)

B030502C-A/336

K=0
K=1
K=-1

None of the above

(3)

10.

11.

12.

IO ¢ BN & o §

[£.%,T]
(A) |xt[*
[I",I",I'”]
(B) |I"><I"’ 2
[r.1,1]
© Jeip
(D) SR § | BE &l
E-Hie e g
dt
(A) E— kn
B L__n,
(B) s
dn
(C) E—rb—kt
(D) SWE a8
foFelt ash & THGA b oM b (o STE9Th
AN [T 9 8 :

(A) [f,'r','f] =0
(B) [I',,I'”,I'm] — O
(C) = (A) SR (B)

(D) SR § q FE T
ot @ @ T A @ en @ R

AATE AN T 9 © ¢
(A) K=0

(B) K=l

(C) K=-1

(D) SR § | BE el
[P.T.0.]



13.

14.

15.

16.

B030502C-A/336

The curvature of the curve 13.

r= (acos t,asint,atcotoc) is given by:

A sin o
w =
B cosal
® =
.2
sin” o
©
a
2
cos“ o
(D)
a

The necessary and sufficient condition ~ 14.

for a curve to be a helix is :

T
—=tano

A

B E =tano
®B) -

C S sino
© %

D K_ cosal
® -
The value of ¢'.p’ is given by : 15.
A) —K1
(B) Kz
(©) Kb

(D)  None of the above

If the tangent to the curve C arenormal ~ 16.

to another curve Cl’ thenCis:
(A) Involuteof C

(B)  Evolute of C

(C) Both(A)and(B)

(D)  None ofthe above

(6)

%k r =(acost,asint,atcoto.) &l e
ot g/ & TR

sino
O
cos o
B —
sin®
© —
(D) coz2 o
frelt a6 @ Sifce BN & [ STasa®
AR T 9 R
(A) L —tana
K
(B) K =tana
T
(C) . sina
K
K
(D) - =cosa
b H AW fr R
(A) —Kr
B) Kz
(©) Kb

(D) SWEd § § B &l

A @ C B Wt Y@ el o a
C, & ol &, dl @ C®

(A) C % Siqafed

(B) C &l &sal

(©) & (A) SR (B)

(D) ST ¥ q HE T



17.

18.

19.

20.

B030502C-A/336

For the curve I = (t9t23t3 ) , the value

of 1 is given by :

1

(A) ot* +4t2 +1
B —a
(B) 9t +4t2 +1
OO B
© ot* 4+ 9t? +1

(D)  None ofthe above

The representation of the surface of
the form T =7 (u,v) isknown as :
(A)  Gaussian form of the surface
(B)  Implicitequation of the surface
(C)  Monge's form of the surface
(D)  None of the above

The representation of the surface of
the form z = f(x, y) is known as :

(A)  Gaussian form of the surface
(B)  Implicitequation of the surface
(C)  Monge's form of the surface
(D) None of the above

The vertex of cone is :

(A) anartificial singularity

(B) anessential singularity

(C) Pole

(D)  None of the above

(7)

17.

18.

19.

20.

b r=(60,0), R« & W R
™R

1

(A) 9t* + 4t +1
B
(B) 9t* + 4t +1
o —
© ot* +9t? +1

(D) STE | | B Tl
r=7(u,v) B4 # qde & SdEE
P FET A ©

(A) HIE & TREIT §Y

(B) e & Sidfed FHIBT
(C) Hdg & HFiST &

(D) SR A | B Tl

z=f(x,y)€qﬁﬂﬁ€%9ﬁfﬁf€|ﬁq?f
el ST ® ¢

(A) HIE & TeHET &
(B) e & Sidfed FHIBT
(C) e & ARfeT &

(D) IYUE H | B3 Tl

s 9 B

(A) T FFE e

(B) U e facmeror
©) &;

(D) IYUE H | B3 Tl

[P.T.0.]



21.

22.

23.

B030502C-A/336

Let r=r(u,v)be the equation of the  21.

surface in a domain D. If v=candu
varies, then r = r (u, ¢) describes a
parametric curve called :

(A) vcurve
(B) ucurve
(C) rcurve
(D) None of the above

Two parametric

or or

[=—oH. =—
aut? v
called orthogonal at P if :

through a point P are

B) gxr=0

(D) gx =0

Let F (x,y, z) = 0 be a surface, then 23,

equation of tangent plane at any point
P(X,Y,Z)is givenby :

X-x Y-y Z-z
oF/ox OF/oy OF/oz

(A)

(B) (X+x)2§+(Y+y)2§+(Z+z)Z§:0

©) (X_X)g+(Y_Y)%+(Z—z)%:()

(D)  None of the above

(8)

curves 22.

U 6 r=r(u,v), S DH e @
TR Bl AR v = c R u & B
Fﬁr=r(u,c)®3ﬁ'{'ﬂﬂﬁzﬁaﬁﬁaﬁf€r‘ﬁq
YT 7, PO eT o ©

(A)  VE

(B) udh

(C) rT®

(D) SN F § &3

T g P & oA It &1 Wi @b
- w 1'2:% # g P W

I
ou
TEad el ol 8, A%

B) xr=0

(D) 1xr =0

T & F (x,y,2) =0 0% Ga8 , o
el off fig P(X,Y, Z) W =aef 3
TIA B THIDI W TepIY f&am
R

X-x Y-y Z-z
(A BF/ox oF/oy oF/oz

(B) (X+x)21:+(Y+y)21;+(Z+z)glz:=0

(C) (X—x)g+(Y—y)%l;+(Z—z)%=0

(D) W F q g T



24.

25.

26.

B030502C-A/336

Equation of Normal line to the surface
z=x”+y? at the point (1, -1, 2) is
given by :

A x+1 y+1 z-2
) 2 -2 -1

B x-1 y+1 z-2
(B) 2 -2 -1

C x-1 y-1 z-2
© 2 -2 -1

(D) None of the above

The equation of family of surface
F (x,v,z,a,b)=0having parameter :

(A) Bothaandb
B) a

€ b

(D) Neitheranorb

Equation of the plane
IXx + my+nz=0 where
al> +bm? +cn? =0, then the

equation of the envelope be :

2 2 2
(A) X_+y_+z_:0
a b ¢
2 2 2
(B) X__y_+z_:()
a b ¢
2 2 2
(C) X__y__z_:()
a b ¢

(D) None of the above

(9)

24.

25.

26.

i%l"_g(l,—l,Z)q_{W z:x2+y2 &
foe g Y@ @ g B oaw
faar T ®

x+1 y+1 z-2
2 -2 -1

(A)

x-1 y+1 z-2
2 -2 -1

(B)

C x=1 y-1 z-2
© 2 -2 -1

(D) SqU | 9§ HiE TE

F(X,y,2 a,b)=09dE & URaR &
T &, e WAl 8 :

(A) fadRXb
B) a
) b
(D) T MadT&D
REGKI IXx+ my+nz=0 %I
E’@W,Gigfalz+bm2+cn2:0,ﬁﬁ
Ta@Y A THIHLT BT
2 2 2
(A) il oo
a b ¢
2 2 2
(B) X__y_+z_:()
a b ¢
2 2 2
(C) X__y__Z_:()
a b ¢

(D) W F q g T

[P.T.0.]



27.

28.

29.

30.

B030502C-A/336

The necessary and sufficient condition
that the surface z = f (x, y) represents
a developable surface is that :

A 1t-s220
B) r1s-t=0
©) r-s*=0

(D)  None ofthe above

The necessary and sufficient condition
for a surface to be developable surface
1s that its Gaussian curvature :

A) K-=1
(B) K=0
(© K=o

(D)  None ofthe above

The quadratic differential form
Edu? + 2Fdudv + Gdv? is called :
(A)  First fundamental form

(B)  Second fundamental form

(C)  Third fundamental form

(D)  None ofthe above

Angle between parametric curves v =
constant and u = constant is given by :

(A) sinb= %
(B) cos 0= %
(C) coth= %
(D) tanO= %

27.

28.

29.

30.

(10)

ae z =1 (x, y) P SIAUEd qa8 T

FH F 0 AETH IR T 9 T8
(ACE

(A rt-s>20

B) rs-t=0

©)  1t-s*=0

(D) SWE H | BB Tl

Pl |8 @I SaAUEd TaE B & [

AMETE IR i 9 IE B % g
MRITT bl B

A) K=I
(B) K=0
(C) K=o

(D) W F q &g T

faud ofed ®9 Edu” +2Fdudv +Gdv?
& el A B ¢

(A) T Afds =9
(B) fadm A =
(C) Tig s &

(D) SWed d | BE el
v =feRig X u="Fferid & 99 @

BT e & R o R
(A) sinezg
(B) COSG:%
(C) cotezg
(D) tan@z%



31.

32.

33.

34.

B030502C-A/336

If r=(ucosv,usinv,cv)then the 31.

value of E is given by :

A 0
B) 1
<€ 2
D)

For the paraboloid 1 = (U, v,u? —v? ) , 32.

the value of F is given by :
(A)  —duv

B)  4uv

€  2uv

(D)  None ofthe above

The necessary and sufficient condition 33

for the curves given by
Pdu? +2Qdudv + Rdv? =0 is :

(A) ER+2FQ+GP=0

(B) ER-2FQ+GP=0

(C) ER+FQ+GP=0

(D) ER-FQ-GP=0

The equation 1,5 = Té%r6 +QpN is 34

known as :

(A) Gauss equation of surface
theory

(B)  Euler's equation of surface
theory

(C) Lagrange's equation of surface
theory

(D)  None ofthe above

(11)

e r = (ucosv,usinv,cv)d E&H 94
fam e ®

A) 0
B) 1
© 2
D) o

N ICRIPET r:(u,v,uz—VQ) % fom F
& 9 7 s R m R

A)  —duv
B)  4uv
©)  2uv

(D) W F q &g T

Pdu?® + 2Qdudv + Rdv? =0 X1 &l

T FH B T TETE SR Wi 9
ES

(A) ER+2FQ+GP=0

(B) ER-2FQ+GP=0

(C©) ER+FQ+GP=0

(D) ER-FQ-GP=0

FHECT 1,5 = Tyt + QygN BN S
ST @

(A) Yae Mar & W gHmT

(B) e o= & AR T
(C) He fHar & i qHIET

(D) SR § | BE el
[P.T.0.]



35.

36.

37.

B030502C-A/336

The necessary and sufficient condition
for the curve u=u(t),v=v(t) tobe

Geodesic 1s :

U—-V—=0
(A) ou ov
oT oT
U—+V—=0
(B) ou ov
oT oT
V—-U—=0
© ou ov

(D)  None ofthe above

If a Geodesic on a surface of 36.

revolution cuts the meridian through
any point P on it at an angle y, then

usiny 1s constant, where is the
distance of P from axis. This is the
statement of :

(A)  Euler's theorem
(B)  Bonnet's theorem
(C)  Clairaut's theorem

(D)  None ofthe above

Geodesic curvature is given by : 37.

N,f1,T
(A) Q

$

N/,r!,rl

(B) [—2]
S

N, rl, rn

©) [ 2 ]

(D)  None of the above

(12)

T u=u(t),v=v(t)H PR =

& fT oTasas X Wi 9| ®
w v T
(B) U%+VZ—$:O
©) V%—UZ—::O

(D) SqU | 9§ HiE TE

IR IRBAT I W YT HIg FO
W I W Rud & g P& g
S 9l HeEATg 3@ & Rl oy

W%E?ﬁ%,ﬁfusinwﬁﬂ'{@m%ﬁﬁ
udH q PH T 3 T8 FIA B

(A) AT & T
(B) dMT & WY &

(C) HIICH & 5T &l
(D) SN F § %3 T

TIORHE gkl =1 &7 & S @
w e
S
® ol
S
o ol

S

(D) SqU | 9§ #iE TE



38. For a curve on a surface we have

dw

S
angle and w is the geodesic tangent.
This is the statement of :

(A) Bonnet's theorem
(B)  Euler's theorem
(C)  Dupin's theorem
(D)  None of the above

39.  Normal curvature K is given by :

@) Edu? + 2Fdudv + Gdv?
ds?

®) Ldu? + 2Mdudv + Ndv?
ds?

Ldu? + 2Mdudv + Ndv?
(© e

(D)  None of the above

40.  Meusnier's theorem states that :
(A) K, =Ksinb
(B) K, =Kcos6
(©) K,=Ktan0
(D) None of the above

41. Mean curvature [ is given by :

1
@A) (K +Ky)

EN +GL -2FM
(B) 2(EG-F?)
(C) Both(A)and(B)
(D)  None ofthe above
B030502C-A/336

s +71=Ww  where W isthenormal

38.

39.

40.

41.

(13)

fhel 908 W @6 & [T B8R 99

dw -
IJFT:W,%,GI%T W AN B B,

AR w g @t @ B T HEA
I

(A) INT B T H
(B) SO & THT &
(C) g & T &

(D) SR H § HiE 7
WA Bl KA TR

) Edu? + 2Fdudv + Gdv?
ds?

®) Ldu? + 2Mdudv + Ndv?
ds?

Ldu? + 2Mdudv + Ndv?

© e

(D) SR H § HiE 7

IRTIX i T Fedll © 1

(A) K,=Ksin0
(B) K,=Kcosb
(C) K,=Ktan0
(D) IR & | g T

e gk & TR
w%%mw

EN + GL — 2FM
(B) 2(EG—F2)

(C) 3 (A) AR (B)
(D) IR F A FE 48

[P.T.0.]



42.

43.

44,

45.

46.

B030502C-A/336

First curvature J is given by :

1
@) (K =Ky)

1
®) S(KitKy)

©  K,=K,
D) K, +K,

A surface is called minimal surface if
its mean curvature W 1s:

@A 0
B) 1
© -1

(D)  None ofthe above
Rodrigue formula is given by :
(A)  Kdr-dN=0

(B)  Kdr—dN=0

(C)  Kdr+dN=0

(D) None of the above

Expression of Euler's theorem is :
A  K,=K,cos¢+Ksing
B) K,=K, cos” o+ K, sin® ¢
©) K,=K,sinp+K,coso
(D)  None ofthe above

The result of Dupin's theorem is given
by :

(A) Kn1 + an =K, Kb
(B) Kn1 + an =K, =K,
© Knl + an =K, +K,
(D)  None ofthe above

42.

44,

45.

(14)

T gehal J & T B

1
@A) (K. —Kp)

1
B) (K, +Ky)

© K,-K,
(D) Ka + Kb

TF T8 B FAH Tqe Hel I g
e 3EH ST T B B

A 0

B) 1

© -1

(D) SWE § § FE &
ey g Rar ™ ©

(A)  Kdr-dN=0

(B)  Kdr-dN=0

(C)  Kdr+dN=0

(D) IIUE H | B3 Tl
AR &l 57T & STt ©
A)  K,=K,cos¢p+K,sind
B) K,=K, cos’ o+K, sin’ )
(©) K,=K,sinp+Kcoso

(D) SR ¥ § B &l
THY & 9Rom S gmo i

O

g
A K, +K,, =K, K,
B) K, +K,, =K, -K,
(©) Knl + an =K, +K,
(D) SqU H 9§ #iE TE



47.

48.

49.

50.

51.

B030502C-A/336

Third fundamental form is given by : 47.

(A)  dN,dN = Au? +2Bdudv + Cdv?

(B) 2dN = Au? + 2Bdudv — Cdv?

©) dN,dN = Au? — Bdudv + Cdv?
(D)  None of the above

Condition for umbilic or Naval point 48

1S :

(A)

M o
|m =
la alz

® T"u™N

(C) EL=FM=GN
(D)  None ofthe above

Gaussian curvature is also called : 49

(A)  Specific Curvature
(B)  Second Curvature
(C)  Total Curvature
(D) Alloftheabove

Relation among three fundamental 5.

forms is given by :

(A)  KI-2ull+11=0
(B)  KI+2ull+I1=0
(C)  KI+pul+1I=0
(D)  None of the above

An index which is placed inthe upper 57

position of a quantity is known as :
(A)  Subscript

(B)  Superscript

(C)  Upperscript

(D)  Superindex

(15)

T feres w9 77 E3RT R @ R
(A) dN,dN = Au? +2Bdudv + Cdv?
(B) 2dN = Au? + 2Bdudv — Cdv?

(C) dN,dN= Au? — Bdudv + Cdv?
(D) ST | § 5 TE
At a1 ol fg & g o B

L
@A) 5=

L M N
(C) EL=FM=GN
(D) SR ¥ ¥ FE &

MG I P B A Fel A €
(A)  fafere ashar
(B) 3@ bl
(C) o @
(D) ST gt

9 Ao =4t & ST g 39 THR
faar T ®

(A)  KI-2ull+1I=0
(B) KI+2ull+11=0
(C)  KH+pl+1I=0

(D) W F q &g T

Teh Geiehich S8 ol A & S0l &I
W TGl Il g, 39 941 Fed § -

(A) GeRpe

(B) &<

(C) oTuiere

(D) YW GIH®

[P.T.0.]



52.

53.

54.

55.

56.

B030502C-A/336

Summation convention is applicable
with respect to :

(A) adummy index

(B) afreeindex

(C) anyindex

(D)  None ofthe above

The value of 8% 1S

A 1 B) 0
€ n (D) w
The value of AjSE 1S:
(A) Al
B) A
(C) Al
(D) Al
X! .
The value of o] 1S :
A) 8
B) 1
<€ 0
(D) 1ifizjand0ifi=]
Loy o
If Aj _ngaBi —ng, then :
Fora
) ! ox!
oz
(B) Tox!
oz
©) A =G o

(D)  None of the above

53.

54.

55.

(16)

AT e T & e § A

B B

(A) Uh SH GEdHi

(B) UH W gIHh

(C) @B ki

(D) SR H § HiE &

S A B

A 1 B) 0

(C) n D) o

A3 1 A B

(A) Al

B) Al

(C) Al

(D) Al

ox! .

g T A SR

(A) 8

B) 1

(C) 0

(D) 1ifizjaROifi=]
j 0 i

R A, =Bj%,Bi =C, a; @
o7

@) Ai=B=5
oz

(B) Ai= Cj ox’
oz

©) A=C; o



57.

58.

59.

B030502C-A/336

i

Product of determinants ‘aj‘ and ‘bj‘ 57

is equal to :
(A)  [a;b]
B)  [aib]
©) |ak bﬂ

(D)  None ofthe above

The set gn (Euclidean Space) of all
ordered n -tuples of real numbers is a
vector space over the field of :

(A) Integers

(B)  Real numbers

(C)  Complex numbers

(D) None of the above

If V(F) 1s a vector space and o, € F
and x,y e V, then:

(A) oax=Bxand x#0=a=
B) ox=ayandaz0=x=y
(C) Both(A)and (B)

(D) None of the above

(17)

AR |a}| I [bl| B FE SRET
g

(A)  [ajb;

B) aib]

© ok bl

(D) SWEd ¥ § HE T
aRaas GERl ® ¥ HHd n U H

=l jr (T €9) & 8 |
T% gy gufe ® ¢

(A) g

(B) driias® e

(C) | dE

(D) I F &3 T

IR V(F) 0 qRY TR & AR o, B € F
q x,er,Eﬁ :

(A)  ox=Bx A x#0=>a=p
(B) oax=ay i az0=>x=y
(©) 3 (A)SR(B)

(D) STE | | B Tl

[P.T.0.]



60.

61.

62.

B030502C-A/336

If V is a finite dimensional vector  60.

space, then any two bases of V have
the :

(A)  Opposite number of elements
(B)  Same number of elements

(C) Neither same nor opposite
number of elements

(D)  None of the above

The number of elements in the basis 61.

of vector space gn and " is:

(A) 0
B) 1
(€ n
D) -n

If {ei} and {Ei} are the bases of dual ~ 62.

space " induced by the bases {ei}

and {Ei} of vector space V, then :
(A) e = q;ej

(B) el = p}Ej

(C) Both(A)and(B)

(D)  None of the above

(18)

It Vv sk Ry omar |y gufk ¥,
W VR R i & omER @ AW
2T

(A) @ @ AUk gen
(B) Tl & TN &

(C) dcl & & 9 O 999 ¥ &
fada

(D) SYU H 9§ HiE TE

gy gufte R &R C" $ omER H
dal & 9= ©

(A) 0
B) 1
€ n
D) -

A (o'} o ('] wfw we Vv
Y {e;} IR (€} 2w 3Ra & e

(B) e = pEEj
(C) 3 (A) AR (B)
(D) SR & § B8



63.

64.

65.

B030502C-A/336

Letu,ve V" besuchthat u = uiei and

v =v,e', then the tensor product of u

and vis given by :

(A) u®v= uivjeij
B) u®v= uivjeij
©) u®v=u'vie’
(D)  None ofthe above

Any element of V, ofthe form y®v
is said to be decomposable, then basis

vector ¢l is given by :

(A) ¢ ®eg;
B) ¢ & ¢
©) e ®e

(D)  None ofthe above

The co-ordinate differentials

dx',dx?,....,dx" forma:

(A)  Covariant vector

(B)  Contravariant vector

(C) Mixed tensor of rank two

(D)  None ofthe above

63.

64.

65.

(19)

T u,veV TIFR &6 u=uc'

IR v=ve,q ud vH T PHEA
fear s ©

A) u®v= uivjeij
B) u®v= uivjeij

O u®v=u'viel
(D) SR § | BE el

uQv d B F V, B PE A T
IICT FET ST B, d9 SMUR /RS

ol 1 BT e o ®
(A) ¢ ®c;
(B) ¢ ®c¢;
© e

(D) W F q g T

Fesie ofabd  dx',dx>,....,dx" T
T ®

(A) TEETH gl
(B) ey @it
©) Y& 2 & Ml W
(D) W F q g T

[P.T.0.]



66.

67.

68.

B030502C-A/336

If d(Xl,Xz,-.-,Xn) is a scalar point
function, then its n partial derivatives
od/ox) forma:

(A)  Contravariant vector

(B)  Covariant vector

(C) Mixed vector of rank two

(D)  None ofthe above

Kronecker delta isa:

(A) Mixed tensor of rank 2

(B)  Contravariant tensor of rank 2
(C) Covariant tensor of rank 2
(D)  None of the above

The number of components in a tensor
of order r in n-dimensional vector

space is :
(A r
(B) nxr
<©
D)

66.

67.

68.

(20)

I d(xl,xz,...,x“) % ARy &g

B B, o 3H® n  STiRIG  Sfaehdt
od/ ox) T I E

(A)  TideTs Fies
(B) @e&UH QR
(C) &2 @ M@ W
(D) W F q &g T
IR STCT T B
(A) @2 PEE I
(B) Y& 2% URreT® W
(C) % 2% GeEd® WX
(D) W F q &g T

n-oTar Gkt ¥ F9 r b uh o A

gl & HE B ©
(A) r

(B) nxr
(SR

D) '



69.

70.

71.

B030502C-A/336

The product of two tensors of thekind 9.

(r,s) and (p, q) is a tensor of the kind :
(A)  (tp,sq)

B) (@+p,s+q)

©) (@, s

(D)  None ofthe above

The product of two contravariant 70,

vectorisa:

(A) Mixed tensor of rank 2

(B)  Contravariant tensor of rank 2

(C) Covariant tensor of rank 2

(D)  None of the above

The product of the tensors AE and BE 71.

1s a tensor of the kind :

A) 21
B) (1,0
© 42
D) G,3)

(21)

(r,s) 3R (p, q) TBR & A A M
%A 56 TR H TF o6 Bil o -

(A)  (rp,sq)

(B) (r+p,s+q)

©) (@, s

(D) IR F § %3 T

3 gfcedt st # PG T 8
(A) & 2% MlE I
(B) Y& 2 & Uil &R
(C) & 2 e &

(D) W F q g T

Al SR B @1 R 36 TR
H1 I A -

A) 21
B) (1,0
© 42
D) (G,3)

[P.T.0.]



72.

73.

74.

B030502C-A/336

U and

The inner product of tensors A

BE is a tensor of the kind ;

A) 21
B) (1,0
© 42
D) G, D

The maximum number of independent
components of a symmetric tensor of
the second order in \A 1s:

(A) n

(B) n(ntl)

(C) %n(n—kl)

(D) %n(n +1)

A scalar is a tensor of rank :

A 1
B) 0
©) 2
D)

72.

73.

74.

(22)

EAY IR BI 1 SidRe o 39

R M SE BI ©

CVERNCINY

B (1,0

© 42

D) G, D

Vv, # f&i e & Tl R B
gl o SAYHAH HE ©

(A) n

(B) n(ntl)

(C) %n(n+1)

(D) %n(n + 1)

T e el Y& B T ©
A) 1

B) 0

C) 2

D) o



75.

76.

77.

B030502C-A/336

A tensor Aijk is symmetric in the

suffixes jand k if :
A)  Aj = A
B) Ak = A
©) Ay = A
(D) Ajjk =Aji

Number of independent components

in an anti-symmetric tensor Al is :

&) S(n+1)
®) (n-1)
©) n?(n +1)

© (n-1)

Any inner product of the tensor AE and

BM isa:
A 1
(B) 2
©) 3
D) 4

75.

76.

77.

(23)

QEE%{:R Aijk WJ@Tkﬁmﬁﬁ%,
e :

A) A=Ay
B) Ay = A
©) Ay = Ay
D) Ajx =Aj

T i SaR Aii 7 & gehl B
e ©

) F(n+1)
®) S(n-1)
©) n?(n+1)

© = (n-1)

A, IR B W PR N oTidR®

%A FH H ST BNl ©
A 1
B) 2
©) 3
D) 4

[P.T.0.]



78.

79.

80.

B030502C-A/336

Gradient of a scalar function is :

(A) Covariantscalar field

(B)  Covariant vector field

(C)  Contravariant scalar field

(D)  Contravariant vector field

If Al and gpa are skew symmetric

tensors then their outer product is :

(A)  Symmetric tensor

(B) Mixed tensor

(C)  Skew-symmetric tensor

(D) Nota tensor

A symmetric tensor of second order
has a reciprocal if and only if its
determinant is :

(A) Zero

(B) Non-zero

(C) Infinite

(D)  None ofthe above

78.

79.

80.

(24)

% ARY BT @ JAUIT B -

(A) Heddr e &

(B) @eadl dfesr &

(C) iyl Afest &

(D) ufcadt afewr &=

AT Al AR gra STEART X T, @
T qEY PEEA © -

(A) FHEHG 6T

(B) ffyg ¥

(C)  orEHHd 36X

(D) IR

U HHIH f&eid A HT @ Fohd el
B & S I ST o

(A) SR

(B) S &

(C) o

(D) SqU | 9§ HiE TE



81.

82.

83.

B030502C-A/336

Christoffel symbol of the firstkindis ~ 81.

denoted by :
A [ijk]
B)  [i,jk]
©)  [iik]

(D)  None of the above

Christoffel symbol of the second kind ~ 82.

k
of defined by {ij} :
(A) g [ijh]

B)  g"[ijh]

©  g"[i,jh]

(D)  None ofthe above

The covariant derivative of a 93

contravariant vectorisa:

(A) Tensor of order 0

(B)  Contravariant tensor of order 2
(C) Mixed tensor of order 2

(D)  None ofthe above

(25)

TR SR T heihal Maiih [hes &I
T ST 27

@A) [iik]
B) [ijk]
©)  [iik]

(D) SR § § BB &l
k
iﬁ?ﬁawwﬁv‘@%mﬁ%{ﬁ}ﬁ;@

o)1 e S 27
(A) Zkh [ljah]
(B)  g"[iih]

(©)  g"[ijh]
(D) IR F A FE T8

T S IRa A FH HeuRadl STashar
T 8 -

(A)  FHOH I

(B) %M 2 % FiuRadl d&R
(C) w2 H M I
(D) I F & Fi3 T

[P.T.0.]



84.

85.

86.

B030502C-A/336

Curl Ai =

(A)  AjjtAj;
(B)  Aji—Ajj
C)  Aij—Ay;

(D)  None of the above

The necessary and sufficient condition
that the covariant derivative of a
covariant vector is symmetric is that
the vector is :

(A)  Gradient

(B)  Constant

(C) Zero

(D)  None ofthe above

The number of independent

components of Christoffel's symbols

arc :
N
@A) 7
(N+1)
(B) >
N(N+1)
© T
N?*(N+1
o N0

84.

85.

86.

(26)

CurlAi =
(A) A jt+Aj;
B) Aji—Aj
C)  Aij—Aj;
(D) SR H § HiE 7
T% HeURAd! el & Teunadl STaha-
3 TIHNT B 3 T oTasTe R Wi
I g8 B f6 oy 7 ¢
(A) 3fede
(B) Rer®
(C) SN
(D) SR H § HiE &
B
N
O
(N+1)
(B) 5
N(N+1)
© =5
D) NZ(I;I+1)



87.

88.

89.

90.

B030502C-A/336

Necessary and sufficient condition that
all the Christaffel symbols vanish ata

point is that :
A)  ¢'=0
B) g;j=0

© g i = Constant

(D) gij # Constant
Christoftfel symbol of second kind is :
(A) acovariant tensor of rank 2

(B) acontravariant tensor of rank
2

(C)  amixed tensor of rank 2
(D) notatensor quality

Covariant differentiation of products
of tensors obey the law of :

(A) Covariant differentiation

(B)  Tensor transformation

(C)  Ordinary differentiation

(D)  None ofthe above
Contraction of covariant derivative of

Al isknownas :

(A) gradof Al
(B) div Al

(C) curl Al

(D)  None ofthe above

87.

88.

89.

90.

(27)

[l FhEIteT Teilehl & Ueh forrg OX g
A 9N 3 U EsTE IR Wi e
R

A gi=0

(B) g;=0

©) g;= ferti®

(D) g » Rerid

Brecida i 1 fade S ©

(A) & 2 F FEURS X

(B) & 2 &l AfURa d6X

C) @29 i I

(D) & Faifedt T ©

A & PG Hl FEUREd! STeeher

fre ST 1 g R B
(A) GEUREd STgHaT
(B) ¥EX URacH

(C) = e
(D) IR § q FE T

Al & TEURGAl Jahe & G Dl
el S 8

(A) gradof Al
(B) div A

(C) curl A
(D) ST ¥ q B T

[P.T.0.]



91.

92.

93.

B030502C-A/336

Distance between two adjacent points
(x,y) and (x + dx, y+dy) in rectangular
cartesian plane is :

(A)  ds® =dx* +dy?
(B)  ds* =dx* —dy?

(C)  ds? =—dx? +dy?
(D)  None of the above

A space characterised by the

Riemannian metric is called

Riemannian space of :
(A)  One-dimension
(B) Two-dimensions
(C) n-dimensions

(D)  None ofthe above

The two vectors ), and U in the
Riemannian space are said to be
orthogonal if the angle between them
1s

(A 0=mn/6
B) 0=n/4
€ 6=n/3
D) 6=n/2

91.

92.

93.

(28)

TR I AT H & SE~ fergat
%x,‘y) AR (x + dx, y+dy) & 9= &l g
(A)  ds? =dx? +dy?

(B)  ds* =dx? —dy?

(C)  ds* =—dx* +dy’

(D) SN A q B T

QI difges SR AR W9 &

{ivas ©F F@l T s
(A) TH TR

(B) f&-amam

(C) n-3EH

(D) W F q &g T

T &9 & & afker ), AR op A
T el S &, e ST " B
T &

(A 0=mn/6
B) 0=n/4
€ 6=n/3
D) 6=n/2



94.

95.

96.

97.

B030502C-A/336

For the curvature tensor ngl in the

Riemannian space :

(A)  Rjy=0

(B) R;kl = _Rglk

(C)  If Ry =R}, then Ry =Ry
(D) Allofthe above

The value of Ry =Ry + Ry is :

(A) 0
B) 1
€ 2
D) 3

The value of Bianchi Identity

R + Rijimx + Rijmua is

fiklm
A) O
B) 1
€ 2
D) 3

Geodesics are curves of :
(A) Notstationary length
(B)  Stationary length
(C)  Variable length

(D)  None ofthe above

94.

95.

96.

97.

(29)

e & & @kt X R, B f:
(A) ngl =0

(B) ngl = —Rﬁlk

(©) IfRy = ngi ad Ry =Ry

(D) ST gt

ngl :Ridj +Rijk H A B

(A) 0
B) 1
©) 2
D) 3

feTel sTEfect Riikm + Rijimx + Rijmia
H AE B

A) 0
B) 1

C) 2

D) 3

PR @ ¥

(A) ReRr =R T
(B) Rer g

(€) W TEwE

(D) W F q g T

[P.T.0.]



98.

99.

100.

B030502C-A/336

A Riemannian space is called an  98.
Einstein space if it has :

(A)  Constant curvature
(B)  Variable curvature
(C) Infinite curvature
(D)  None ofthe above

If d is a scalar function of co- 99.
ordinates, then the value of curl grad d
1S :

A) 0
B) 1
€ 2
D) o

The value of (g;| in cylindrical

coordinate systems is given by :

NI

()
© ()
o ()

(30)

100.

T T T A e W Hel
T 8, A% I8 WA D

(A) Teri® @
(B) = Tkl

(C) o agkal
(D) W F q g T

A d T Mewi® @1 e & &, ar
curl grad d 1 HM BT :

A 0

B) 1

© 2

D)

g;| B AF SR FMesis Jome |
R %

A 1

()

© ()

o (<)
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigilator.
Candidate can carry their Question

Booklet.
9. There will be no negative marking.
10. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

12. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.
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