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1. What is tensor ? | ufesr o dww am 2 ?
(A)  Magnitude but two or (A)  uRamr dfd @ @ aRw
more direction it
(B) ;:agnjtlll:(- ” B) R
¢ agnitude  as  we as N @
©) R ) = (C)  uRmor a e
direction o,
(DY All of above (D) S
2. An (n — 1) dimensional subspace 2. V, ® Th (n-1) i gTaw
of V, is called a : TEAT 2
(A)  Curve of V, (A) V& TF
(B)  Surface of‘ A ‘ B) V, TS
B Mot © @ S 7o
one ,
' (D) T A B T
3. The value of §/ A’ is equal to : 3. &AM BT A WAR 2
(A) A% (A) A%
{B) _Aik (B) _Aik
(C) -—AY (C) =AY
(D) Ak (D) Ak
4. Moment of inertia is a : 4. s yght &
(A)  Vector (A) gfesr
(B)  Scalar (B) afdw
((CD)) itensor of;:anki t ©) 3 A 1 SR
tensor of rank greater !
& (D) A I0F AN B SR
than 2
5. The law. of transformation of a 5. g 9 oft & W A} & FIRRY
tensor A, of rank 3 is ; frm 2
ax' ax) ax¢ ax' ax/ 9x¢
(A 7% 7% oz (A) a_fz ﬁ 5%
: 9z ox) ax‘ 0%t ax! axc
(B) dx® axb gxk (B) x axb 9k
(C)  None of these (C) T Y Eﬁﬁ T
(D)  Both (A) and (B) D) (A)aR (B)
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0.

.‘-J

10.

IS anti-symmetric [ensor.

I Ay
then the value of Ay, 15

(A) 0
By 1
) n
(D) n’

The outer product of two tensors
of the type (7, 5) and (p,q) 1s a
tensor of the type

A (r=ps—q)

B) (+ps+q)

) (+sptq

(D) (rp.qs)

The inner product of the tensors

S .
AP and B is a tensor of rank :

Ay 1
(B) 3
€ 5
D) 7

The outer product of two
covariant vectors will be :

(A)  Covariant vector

(B)  Covariant tensor

(C)  Mixed tensor

(D)  Contravariant tensor

The spherical

coordinates Is :

(A)  ds? =dr*+d6*+dp?

(B) ds?=dr?+r?do*+
r?sin? 6§ dg*

(C) ds?=dr?+ (rd8)* —
(rsinfdg)?

(D)  None of these

metric in

0O

9.

afe A, U@ gfeer@fdd SR 8 @ A4y,

& A8

(A)y 0
(B) 1
(C) n
(D) nt

(r,s) 4R (p,q) FPR & qr S @l
qIe1 UEE U YR B CEN B
(A) (r=ps—q)

(B) (r+ps+q)

€ (+sp+aq)

(D) (rp,qs)

W AP 3R BYF ARG TS

v YR B Ao T E
(A) 1

(B) 3

() 5

D) 7

Q) weudoid SR @ I U B
(A) TEEIIND Al
(B) UEHANTH IR
©) fam dw

(D) fREMRT SR
Telta fAdene # wdn 2

(A)  ds®=dr?+d6*+ d¢?

(B) ds?=dr*+r%d6*+
r?sin® 0 d¢?

(C)  ds? =dr?+ (rd9)? -
(rsin 8 d¢p)?

(D) ¥ I T
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11 The metric tensor in cylindrical 1. JaTeR s AT SR 2

i IS 1 0 O
-oordinate 18 : )
) 1 0 0] (A) L0 T2 0}
(A) 0 r2 0 0 0 1
0 0 1! 1 0 01
1 0 Ol (B) {O 1 02
(B) 0 1 0 0 0 ro
0 0 r2l G|
2 0 0] (C) LO 1 0
©) 0 1 0 0 0 1
{0 0 1l 1 0 O
1 0 0 (D) LO 10
D |01 0 0 0 1
{0 0 1 ‘ ‘ - i
12.  The distance between two points 12, 1 fa=gai P(x") AR Q(xt + dxb),
P(x') and Q(x' +dx), i =12, i=1,2 . nedaH YL
......... nis: (A)  ds? =g dx! dx)

(A) ds?=g;dx'dx’
(B) ds?=gYdx'dx’
(C) ds=g;dx"dx’
(D) ds=g"Ydx"'dx’

13.  The value of g;; g'* is: 13. gy gk @ AR E
*) 5 *) &
B) & B g
© o ©) 5
©®) &} | D) &,
14, The length of u whose 14, u @ w%né fSraar faRemrdt afew
contravariant vector is u' will be : ul & BN
(A) u=g uu (A) u=g uw
(B) u=gy u' B)  u=gj ut
© u=g;uw ) u=g;w
D) u= fgij ut u D). w= J;-Tu" u
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16.

17.

18.

A covariant vector w; is said 1o
be unit vector, if :

(A gYuu; =0

B) g'uwuy =1

©)  gijuu =0

(D) gijjuiu =1

For V, in which g1, = e, g1, = [,

Ja2 = g, then g'* will be :

(A) ;
: g
(B) p
© I
9
®

divA; with components x/,

—(x")? in V, with line clement
ds? = (dx)? + x'(dx?)? is :

(A) 0
®) 3
C) 1
D) =

The maximum number of
independent components of the

15, U gewdad Gy w; VhiG G
am, aft :
A g"uwwy =0
B) gYuuy=1
C) gjuu =0
(D) gijuiy =1

16. V2$%‘QWg11=e’912=f,
922=g’a€[911m:

O

gl
B)
© I
@)

17. v, # g0 ds? = (dx')? + x'(dx?)?
¥ ued x, —(x)2 B G A; @

foraer & -
A 0

1
® 3
€ 1
D) -

18.  n-faiE RAaFe W9 1, § fewa

Christoffe] symbols in an n- —
dimensional Riemannian space '
. n?(n-1)
V,1s: (A) —
*(n-1)
(A) n_;l—— (B) "2(’2”'1)
(B) fi(?i) ©) n?(n+2)
2
2
(C) -n_—(ZLZ) (D) nZ(n_z)
n?(n-2) 2
o ==
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19, Which of the following is correct ? 19, fwiferfiga # @ @@ 2 2
J i i i
B
1= g | y h
B) [k ij] = gn [,.j; B) [k ij] = g {i/}
) d (1 . 2 J
(©) W(IOg \/T]) = {/l} (0) m(]og \[5) = {ll}
(D) Both (A) and (B) (D) art (A) 3R (B)

20 For the matric ds? = (dx")?+  20. M4 ds? = (dx?)? + (x')?(dx?)?
(xH? (dxH)? + (x1)? sin? x? + (x1)? sin? x? (dx*)?, & fou
(dx%)?2, the value of christoffel . { 1 } EE—

22
symbol {212} of second kind is : A)  —x!
(A)  —x? (B) x!
(B) x! (C) x2
€ x° (D) —x*
D) —x?

21. If AY% is a skew-symmetric 21. IR AUk U® RRoT AT O/ & @

tensor, then AY¥ {Ll]} is equal to : AUK U}} RRE:

(A) 0 A 0

B) 1 B) 1

Cc) 2 < 2

(D)  None of these (D) T™ A B T8

22. Christoffel  symbols vanish 22, fF<wd Wdd WWH w9 X THE @
identically if and only if : TR afg 3R B afe
(A)  gyj’s are variables (A) gy W =4
(B)  gij’s are constants (B) gy IR 1
(C)  Both (A) and (B) (©) oGl (A) IR (B)

D 2SC : .
(D)  None of these D) T W P
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23.

24.

25.

26.

Ifgij =0 fori = and

unequal then the valuc of |

1s :

(A) 0
B 1
2
(D) 3

Which of the following is correct ?

k — kh S
k — Skt + i1
(B) il]} =g Lyl
k — lk e
© {i} =g

(D) All(A), (B)and (C)

The value of [k, ij| + [L,jk] is :

99ik
(A)

99ik

B) <.
- %,
(€)=

(D)  Both (A) and (B)
Christoffel symbols are :
(A)  Components of vector

(B)  Components of tensor

(C)  Not Componcnts of tensor

(D)  Both {A)and (B)

24.

25

(- @ fm AR gy = 03K ik

s 2 Y [0, k] BT AA 8

(A) 0
B) 1
(C) 2
(by 3
forferad o @Y 8
k — khh ]
A =9 " Thy
]
k = kt .o
(B) {ij}—g [t, if]

(K .
C) {L-]-} = g*[Lij]

D) @ (A), (B) IR (C)
[k, ij] + [L, jk] &7 519 § :
(A) &

ag;
B) X
ox
ag;j

©) T

(D) =EFl(A) 3R (B)

(A)  RY T
(B) W €H
(C) R w78 8

(D) aM (A) 3R (B)
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27 The value of gy, {"L] + gu Ll,‘] P a {ilk} + o {;‘[I-:g H A T
(A) 2 (n) T
B) m)
© 0 (C)y 0
o 2 )y 2

28, The number of components i a 28 Yo r @ n - fafg ofe % TChH P
tensor of rank 7 in n-dimension is e
(A) n (A) n
B r B) 7
(S (C) n
(D) o (D) n

20, With linc clement ds? = (dx)? + 29, Vo 0 & ds® = (dx)? + (x)?
(x")?(dx?)? in V, the covariant | (dx2)? & T TEIRad e, TeH!
vector is conservative with & e e R
COmPpOnERiS. (A)  x%cos2x?, (—x')?sinx?
(A)  x?cos2x?, (=x!)?sinx? (B)  x!cos2xt, (x)*sin2x?
(B)  x'cos2x?, (x!)*sin2x® (C)  x'cos2x?,(—x')?sin2x?
(C)  x*cos2x®, (=x")? sin2x’ (D)  (x")?%sin2x?, x%cos2x?
(D) (x!)Zsin2x?, x*cos2x?

30.  For any contravariant vector A 30. fpe 1 ufduRed wRw Al & forg -
the value of (g;; A,k is (9 AV, @1 HH g
(A)  gijx A+ gy Ay (A gy A+ gi A
(B)  A'gijx (B)  A'gx
©) Ak giju () A"y Giix
(D) 4 M) Aj
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3. value of Ai."; it A% s skew 31 e A famy wfid & Al{/‘ il
symmetric : i 2
1 d ii 0AS i
w Sl e el
®) 0 B) 0
1 a Al .
(€) a;l ]\/— (C) \/—q 0,/ ( U\/_)
(D) axl U\/> (D) OZ/ l}\/_
3. divGl = 32, div G} TR g
A) 1 (A) 1
B) 0 B) 0
) < =
(D)  Not defined (D)  ofia et
3. 1Al =R +8/(aR+b)thenfor 33 A A =R+ §/(aR+b) T @
Al; = 0 value of 'a’ s Al =03 forg '@ 3T A E
A) 0 @A 0
1 1
® 3 ®
1 1
© -3 € -3
(D) 1 D) 1
34, If ds? = —(dx!)? — (dx?)?2 — 34, T ds? = —(dx})? - (dx?)? -
(dx3)? + e7**(dx*)? then g** = (dx®)? +e ' (dx*)? & a g*
A - TR ¢ :
e* 1
B) e~ (A) =
© 1 (B) e*
®) 0 <o 1
(D) 0
35. Ry = 35. R, W E:
A R, (A) R
1
B) 7R, (B) ;R
€ R © R
1
D) ;R (D) 3 R
1326 MAT 302 Page - 10



36.  For flat space which is not 36, GHdct Wi @ ﬁ’TQ M T TE T R
rect ? g
correc (A) th -0
Ay u_ i
-k
o (B) Lk} =0
i
o (4]0
B Uk ©  gy=0
€ gij=0 (D) R& =0
(D) R& =0
37.  Which is Einstein Tensor ? 37. 3ﬂ3?7fﬁ afews dF @ g ?
Gij = Ry —§R9U -® Gij = Ry -%RQU -@
i _ pi _Rgi i _ pi _Rgi _
G]--RJ 25]' _® G}_Rl_zé‘.’ @
(A) Only® A) FaaD
(B) Only® (B) 3qQ@
(C)  Neither @ nor @ € T0,7Q
(D) Both@&® (D) @3RI
38. Ifaspace is flat then we have : 38.  aft o wARE wHad B
(A)  gij=0 A) gy=
(B)  gij = K (constant) ®B) gy =K®Rr)
€) g =Ry ©)  gij =R,
R R
D) gy =2 Ry @) g == Ry
39.  Which is not correct : 39. O 9@ AE R
(A)  Rnijk = —Ripji (A)  Ruijk = —Rinjie
(B)  Ruiji = —Rnu; (B)  Rnijk = =Ry
(©)  Ruijk = Rjgng (©)  Rniji = Rign
(D) Rujie = Ruiju (D) Rnjik = Rpijx
1326 MAT 302 Page - 11



40. If R, = Kg;; then in Riemannian 40, 4fe R = Kg ®l ar Ay vae
space V, value of K 15 v, WK B A
(A)  Rn (A R,
B R By R
() R/,,.- (C) R/n*
D) &/, ) R/,
41, The curvature tensor R, can be 41 dbdl yfergr Rijy @ e avrdl |
contracted in how many ways '/ e d+t farr ST e 7 7
(A) 1 (A) 1
®) 2 B) 2
< 3 ) 3
D)y 0 (D) 0
42V, R{, 1s component of tensor of 42 Vo Ry yfew &1 ued 2, @1 PIe &
order : (A)  (1,4)
(A (1,4 B) (0,3)
(B)  (0,3) © (L3
€ (13 O (.0
D G0 |
43.  Which is Ricci identity ? 43, i U Ree wdafie oF 8 ?
(A)  Ajpg— Afap = Aa Ripg — (A) A —A = AL R, —
A Ri"’q Af Rfiwq
(B) A;QJ - A{.pq = Aq Rgiq (B) A;ioq,j - A{,pq = A joq =
— A% Ripq Ay Rlyg
© Al My = AR — Q) A= = A R, -
A Répq Af Ripq
(D)  None of above D) TW A R TR
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44.

The div of covariant vector A. with 44,

components, P, zsing, e® cosz
with the metne ds? = (dP)? +

e*(dg) + (dz)? iV, is

V, 8 0% ds? = (dP)? + e?(d¢)
+(dz)> & @ ¥SH P, zsing,
e® cosz & W HeuRadl afkw A

®1 fage &
(A) ﬁcosq{:—sinz (A) -,%coscp-sinz
(B) 2+#cns¢+e¢’cosz B) 2+;z-;cos¢+e¢cosz
(©) 2+;,'—2c05¢—e¢sinz © 2+%cos¢—e¢sin~z
(D) Z—ﬁsin¢+e¢cosz D) Z—f;sin¢+e¢cosz
45. For an invariant f, the .valuc of 45. U uRacd f & o1y, curl(grad f)
curl(grad f) is equal to : F 9F W &
(A) Vf (A) V3
o e B) -V
© o (CY" 50> «
(D) None of these (D) T HIg ol
46. Let A be an arbitrary vector and 46. HM A U& W e 8 AR f i@
f be a scalar function then 3w e & @ div(fA) WK & :
div(fA) = , (A) di‘l;f grad (A)+ fdivA
(A) divfgrad(A)+ fdivA (B) grad(f)A+fdivA
(B) grad(f)A+fdivA (C) div-f_A +gradAf
(C) divfA+gradAf (D) gradf+fdiva
(D) gradf+fdivA '
47, If f is an invariant then : 47, IR f @ e 8, @
A fij =i A fij=fi
B fy=fa - (B
©) fiy=~fu (G)
D) fy =L D)
1326 MAT 302




48. If A; is a covariant vector then  48. i
(-3 s (G-5)%
(A)  Covariant tensor of rank | (A)  HIfC B gEaRac S
(B)  Covariant tensor of rank 2 (B) afe g @ H%Uﬁ'd?ﬁ IER
(C)  Covariant tensor of rank 3 ©) af &= & geuRadr wfew
(D)  None of these D) 3'—'“?‘ 3 P =5t
49. If Ay =a;;—a; then Ay, + 49 AR Ay =ai;— i € W Ayt
Ajyi + Aygj is equal to : Aji + Arij R &
(A) Ay (A) - Aijk
B) 2 (B) 2
© 1 ©) 1
D) 0 @ 0
50. For an invariant f, the value of  50. U® aqRad4 £ @ felg, curl(grad f)
curl(grad f) is equal to : FE R T
(A) V3 (A) Vi
(B) —V*f (B) =V
€ 0 (C) 0
(D) Vf (D) Vf
N
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