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An (n—1) dir_nensional
sui)space of V,, is called a:

(A) Hypersurface of Vy,

B) Curve of V,,

(B) V,®1d%p
(C)  Surface of Vy,
(D)  None of these @ Ym
(D) & A B T

2. Kronecker delta & is : 2. PHaR Sl &) B

(A) A vector A) T gfesr

(B) Ascalar B) & afew

(C) A tensor of rank 1 © T A w1 R

(D) A tensor of rank 2 D) I |
3.  The number of independent 3. nfdm W@ v, # 1 oo T @
| compoﬁent of an anti-symmetric T Ry @ w@ad aee o

tensor of rank two in n- i

dimensional space Vy, is : A) n

(A) n B) n?-1

B) n?-1 © n(n-1)

© =2 s

D) = N

2

4. If Ay = Ay, then Ay; is : 4. AW A;=A; AR

(A)  Ascalar A) W afew

)0 B) I

(C)  An anti-symmetric tensor ©) v IR T aRe

(D) A symmetric tensor D) @ R o '
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5. The addition of two tensors of 5.  (1,2) %0l @ 2 WRW @ WTA T

type (1, 2) is a tensor of type : gfeer 2
@& A @
SIS O ® ()
© @9 @ ah
© 42 D) @A
6. The outer product of two 6. T wEwUNH WY BT aET A BNT :
covariant vectors will be : @A) RRumE s |
(A)  Contravariant tensor B PR
(B) Mixed tensor © wEE
(C)  Covariant tensor - :
D) T4 7 T

(D)  None of these -
7. The metric in spherical 7. ey fdwie # Andy 2

coordinates is : ' A (A)  ds?=dr? + r2 d@? 4 12
(A) ds’=dr?+r?de?+r2 sin2@ d¢?

sin%0 dd¢? (B)  ds? =dr? + de2 + d¢?
(B) ds? =dr? + do? + d¢? C(©)  ds®=dr?+rde?+r
(C©) ds?=dr?+ rdo? +r sin 8d¢?

sin 0d¢? (D) T P T

(D)  None of these
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8.  Simplification of - 8. g"(gnjBik — Bnk 8y) I WG
g"(gnj ik — Bhk 8ij) is : g
(A)  (n—1) g | (A)  (n-1)g;
B) m-1)ggy B) (n—-1)gi
©) (-1 g (C©) (n—1)gnk
D)  (n—1) gy (D) (n—1) g

9. Magnitude of the vector u' will 9. @R ui & GRAT 2 :
be : (A) u= gi] uiuj

A) u=g;uu .
( ) ] gl] (B) u= gl] ul
(B) u=gyu

© u= /gi' utul
(C) u= ’gij uiul J
| 2 D) u= ,gij ui o
(D) u= /gij u' '

10. Two contravariant vectors u' and  10. T foRume 9w ui ok v; ol

v; are said to be orthogonal if : HEAN § IS :

(A) - gjuv =1 (A)  gyuivi=1
(B) gjuv =0 ' - (B) g ulvl =0
© ey = © Jawi=g
(D)  None of these (D) T J B T
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Il The quadratic differential form  11. furh smdwer Y g dxi dxd & <

gy dx' dx/ weRe gl 3 B @ e

Which distance

express the

between two adjacent points is

frefid Hvar & deadl &

(A) M Efe
called :
(A)  Riemannian metric ®)
(B)  Metric (C) g1 Gvs
(C)  Line element (D) W (A), (B) 3R (C)
(D)  All(A), (B) and (C)
12, The metric tensor in cylindrical 12, qd9R Py § ‘IT‘?RI feer &
- coordinate is : (1 0 0
1 0 0 (A) 0 1 0
A o 1 0 0 0 1
0 0 1 2 0 0]
'rZ 0 0' (B) 0 1 0
(B) 0 1 0 00 1
L0 0 1. (1 0 0]
(1 0 0] © 0 1 0
©) 0 1 0 0 0 r2
0 0 r?i (1 0 0]
1 0 0] (D) 0 r2 0
M) 10 r2 0 0 0 1l
0 0 1l o
13.  The distance ds between the two 13, I®RITH wafe § <) WA fRegai
continuous points (x,y,z) and (xy,z) 3R x+dx,y +dy,z +
(x +dx,y +dy, z + dz) in dz) & 9 A 3 ds 2 -
Euclidean spaceis : (A)  ds? = dx2 + dy? — dz?
2
(A)  ds? =dx?+dy? —dz (B)  ds? = dx? + dy? + dz2
(B)  ds? = dx? + dy? + dz? (€)  ds?=dx?—dy? — gg2
2
(C) ds? =dx?—dy?—dz (D)  ds? = dx? — dy? + g2
(D) ds? = dx? — dy? + dz?
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4. The inner product of the tensors 14. yfew Aij IR _B‘;f B ATARD %A
A} and Bl isateﬁsorofrank: % R B A o ufew @
A 1 Aa) 1
(B) 3 B) 3
© 5 ©) 5
(D) 7 ®) 7
15, Whichof the following is correct ? 15. fyefoRad § o9 W& g ?
(A) %(log\/g) . {11]} : (A) %(log\/g) = {ll]}
| y h , - h
B) [k ij] = gnk {i]-} @B) [k ij] = gnk {ij}
‘ : _
© Z(108/8) = {j} © Z(log/e) =1
(D)  Both (A)and (B) (D) (A)3R (B)aHI
16.  The value of [k, ij] + [I, k] is : 16. [k ij] + [i,jk] I 99 & :
O~ (a) 2
® 5 ®) =
© T © B
(D) Both (A)and (B) D) (A) o Ird (B) MGl
1326 MAT 302 Page -7



AR gy =0 for i#] IR ijk

17. Ifgy=0 forijandijkare I7.
unequal then the value of [i, jK] is : GHE & @ [i, jk] @T A g:
A 0 A 0
(B) 1 @) 1
© 2 ©) 2
D) 3 (D) 3
18. Christoffel symbols vanish 18. fheibd wod WM &Y ¥ faqa
identically if and only if: 2T A &R Paa IS -
(A)  gjj s are constants @A) gy 's 3R ¥
B) g's are variable B g W
(C) Both (A)land (B) © Wik @
(D) None of these
(D) ¥ ¥ P T
19.  If Ak is skew-symmetric tensor,  19. MR Ak vE s Ry & @
“then AUk {11]} is equalﬂto : Allk {i]j} TR 2
& 4 A 1
B) 2 B) 2
© 0 © o
(D)  None of these D) TWY ﬂﬁs‘ ==&
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20. The number of components in a 20, & r & n-Y Ry 3 weat N

tensor of rank r in n-dimension i : e &
(A) T (A) r
B) n (B) n
(€ nf € o
©®) " D)
21.  If metric ds? = (dx*)? + (x*)? 21. o WARE ds? = (dx*)? + (x')?
(dx?)? + (x1)? sin® x* (dx*)?, (dx?)? + (x1)? sin? x2 (dx3)?,
then the value of christoffel o {212} o
symbol {212} of second kind is : w v
@ ®.
®)  x’ € —x!
© - D) —x
(D) —x?
22.  The quantity gj; is called : 22. I gy PEAT © :
(A)  Function of x! (A) x! BT Ho
(B)  Fundamental tensor (B) TR AR
(C)  Metric tensor © e SR
(D) All(A), (B)and (C) O T (&), ®) IR ©
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23,

If i,j,k takes all values 1,2,..n 23, AR ijk 12,.n & & 79 31
then 8;6! is equal to : o @ 8] 6{ WR T
(A4) 0 (A) 0
B) 1 (B) |
(€) n? (C) n?
D) n (D) n
24. If A;; is a skew symmetric tensor,  24. e Aj T yfe wAfa afew 2
then the value of (8} 8¢ + 8! 8}‘) (5} 8¢ + 8l Sjk) Ay FTAF & :
A is: (A) Ay
&) Ay B) A
(B) A © Ax
©) A D) 0
D) 0
25. In rectanguiar Cartesian ~ 25. ISR ardi P § e ity
coordinate contra and covariant @ ufr WRad 7§ w7 wRad vow 2 -
component of a given vector are : A)
(A) Zero B) R
(B) Not equal
| ©) @I
(C) Identical ‘
(D)  None of above ©) IR B 7
N \ .
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26. The covariant derivative of 26, WfuRad afew &1 wewREd amEdaw
contravariant vector is : 3
A Contravariant tensor of
(&) (A) wRroRed sfew fgd aife @
order 2
. X (B) W% URad yfew facig aife
(B)  Covariant tensor of order 2
(C)  Mixed tensor of order 2 (© fftr sl fada ife
(D)  Scalar invariant (D) afew fFAeR
27.  The value of g;jk is 27. g;L FTHA S :
(A)  Tensor of type (2,3) (A)  (2,3) ¥OR o1 9w
(B) Tensor of type (2,1) (B) (2,1) ¥R T Hiew
(C) Zero © =
28.  Which is not correct ? 2. FfRdamw@Te?
(A) div (‘PV(’)) = ‘chp + ( A) div ("de)) = Py2 ¢ +
(B)  grad (%) = ¢V¥ + (B) grad (4¥) = &V + WV
el ©)  Curl (W) = Ve + V¥
(C) Curl(WVd) =Vd+W¥ D)  V(O¥) = VY + 96
(D) V(p¥) = dVW + WV o ox .
PRI $ WEl Hhdid BT AT qHE 3 B |
Where symbols have there usual
meaning,
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The angle between a vector of 29,

U Gy @ ARG Jdbed  q

29.
constant magnitude and its IGS R gRET 3§ BT @
intrinsic ~ derivative in  any Rl 2 e 4 2
directiong is :
(A) B§ IR
(A)  Any constant
B) /2 (B) m/2
©) 0 @< o
(D) 1/3 D) n/3
30, If ¢ is a scalar invariant then the ~ 30. IR ¢ @ 3Ry fwR & @ glew
tensor ¢; is : b e
(A)  Symmetric tensor (A) EfE ufew
. (B)  Skew symmetric tensor (B) fixel gafig wfey
(C)  Symmetric vector (©) wEfd |y
(D)  Scalar invariant D) IR few
31.  Value of vy is : 31 VBT HMA B :
ox ox ox ox
(A) Vab % . 67 (A) Va'b ﬁ . m
ax® axb ax? axb
(B)  Vab -] B)  Vap 5.5
9x3 oxb dxd 9xb
(€)  Vap 7.7 ©)  Vap 757
9% oaxP 0% axd
(D) Vab g 5ol (D) Vaby- =i
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32. vjyisequalto: 32. v, WR E:

@ 2w ) @ -vfi)
® M-vii] ® - wily)
© H-y{i} © -v{l)
© v (1] O Zow{)

33.  For Irrotational vector A; we 33. quuﬁ WfRu A D foR 2

have : - (A) Eb_c'fAi=O
(A) curlA=0 aA: A

B) =%
. % _ ﬂ X X
(B axl — axi

(©) - (A) T (B) I

Both (A) and (B
(C) _Both(A) and (B) D) W § B

(D) None of above

34, If A; is a covariant vector then  34. IR A, TEuRad afew £ oy 24 _ 24

axl  oxi
% - g% is: g
(A)  Constant (A) IR
(B)  Also a covariant vectér B) W Wﬁ?ﬁf afe
(C)  Not a tensor ' ©) R ¥
(D)  Covariant tensor of order 2 (D) fga dfe o1 weuRad sy
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35. Divergence of a covariant vector

35. g uRqd |y @ fdue &

s (A) @ PR
A Ani i
(A) n invariant B) o Rad 3 f 3
(B) Equal to div of
contravariant vector
1 4 Kij
10 © +—(e8%)
(©) Ta’aﬁ(\/g g9A) - Jadx
(D) W Tl
(D) All of above
3 ol —ij
36 Ay : 36. ‘.
bod od o por o e
(A) A'ac axa " axb " gx¥ (A) A?‘C ax2 " axb " ax*
p I & I pox: IR 0x¢
B R (B) 9
bf:’i .‘ﬁ Et abﬂ’-‘_l o_ij ?zk_
© e axa " axc’ axP © € 9xa’ 9xc " axb
b.a_’_‘l 2;(_.‘: .a_x: abg‘i I_'ﬁ(-_b E
(D) A,ac oxa . ax' s aik (D) C Ixa axi . a_ik
37. In V, with line element ds2= 37 V, ¥ ds? = (dx))? + (x})?(dx?)?
(dx')? + (x*)?(dx?)? the div of ‘ A, @ Rue  xlcos2x?,
A is with component (=x1)? sin2x?2 Ea—
xtcos2x?, (—x1)? sin2x? A)  —sin2?
(A)  —sin2x’ ®  xcos2e?
(B) x'cos2x? © 0
© 0 © e
(D) Not defined
1326 MAT 302 Page 14




38.

If u is a vector of constant

38. AT u U IR gRHmer o |9y B, @

magnitude the uVu is : uvu e :
(A)  ucurly (A) ucurlu
(B) —ucurlu (B) —ucurlu
(C) Both (A) and (B) ©) (A)3R (B) M
(D) None of above (D) SR ¥ ¥ T
39, Al = 39, Al =:
A (i h 0A]  n(i i h}
@ Fea{ad+a ) @ At
oA n(i h A _ (i), ai(h
B sa-A{)+ah {Jk} ® -A {hk + AL {]k}
%A mfi)_,(h A} (i . (h
© A {hk} - © Al -4 {]k}
Al L an( i) _ i h} aAl i (h
©  sr+a{pt -4 {ik O A )-A {lk}
40. Which is not correct ? 4. fRAI e &2 ?
(A) Vijk — Vikj = Va Riaik - (A) Vijk — Vikj = Va R?jk
i i _ yanpi . . :
(B) Viik— Vl'kj = y2 Rlajk (B) Vl,jk _ Vl,kj =ya Rlajk
(€) Vi —vig==v2RL, ©)  vi- vi.kj = —VvaRi "
(D) None of above ©) SR § e 7@
1326
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41. Ricci tensor Ry is equal to : - 4L R gfer Rjj R g
(A) Rfa (A) Ria
B) Ry B) Ry
©) R (C) Ry
(D) Rja D) R
42.  The scalar curvature R is defined ~ 42. 3% mem R g &
w &) R=g'Ry
A) R=¢gIR )
(B) R= gi] Riaja
© (A)T (B) T
(C) Both(A) and (B)
(D) None of these (D) SEE R
43. A Riemannian space is called 43. T& M Efe, IR WEfe
Einstein space of : Feamr ¢ afe
R
(A) - Ry == 8i (A) Ry= % g
R
B) Ry#_ 8y (B) Rj ¢§ g
n
(C) Ry =g 8i €) Ry ;% g
_ D ij
(D) Ry=78 D) Ry _.E gll
44, The divergence of Einstein  44. G IR G B frae 8
tensor G is : (A) ©
A 0 ®B) 2
B) 2 © 1
©€ 1 : (D) 2
D) =
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45,

I ds® = —(dx")2 - (dx?)2 - 4s.

AT ds? = —(dx")? - (dx?)? -
(dx3)2 + e (dx4)2 then {:4} (dxa)z 3s e—x‘(dx4)2 2 a {:’4}
is equal to : R L
1 _.4
Wz @ e
— 1 a-x*
®) ¢ B) -—lex
. |
© 3 © :
1
- ® -1
46. IfA=Rj+8& (aR+b)thenfor 46. "I Al =Ri+8l(aR+b) W a B
what value of a, A‘j'i=0? WW%%’QA’M =0%:
. 1
(A 3 @\
1 1
® -3 ® -3
© o0 ©C 0
D) 1 D) 1
47. Rhijk = 47. Rhijk =.
(A) _Rhikj (A) —R'hik]
(B) Ruiy (B)  Rpik
©  Ring (C)  Ringj
(D)  —Rjkni D) —Rjuni
1326 MAT 302 "Page - 17



48.

49.

50.

If R? = g? Ry then : - 48
(A) Ri=;%
B) Ri=335
©) Ri, =3

(D) None of these

The curvature tensor Rjy is  49.

skew-symmetric is :

(A) iandj
(B) jandk
(C) iandk

(D)  None of above

R?ik + R‘j’ki + Rj; =0is called : 50.

(A) Bianchi First Identity

(&) Rl =30

B) R%=33y

© Ra=33

(D) T | IR T

g W R, WY WA &
(A) iadjH

(B) jukH

(C) igmkH

A) = e wdafie

1326

(B)  Ricci Identity @|) R aIqeT
(C) Riemann Identity © S ST
D N
(D) one D) _ﬁ_&‘ =&
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