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1. 

2. 

3. 

4. 

1326 

An 

(A) 

subspace of V, is called a : 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

Kronecker delta 8 is: 

(C) 

(n-1) 

(D) 

(A) 

Hypersurface of V, 

Curve of V, 

(B) 

Surface of Vn 

(C) 

None of these 

(D) 

The number of independent 

component of an anti-symmetric 

tensor of rank two in n 

dimensional space V, is: 
(A) n 

A vector 

(B) n²-1 

A scalar 

A tensor of rank 1 

A tensor of rank 2 

dimensional 

n(n-1) 
2 

If A = Ai, then A is: 

n(n+1) 
2 

A scalar 

An anti-symmetric tensor 

A symmetric tensor 

1. 

2. 

3. 

4. 

V, I yo (n- 1) fay GUNT 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

n 

MAT 302 

n-1 

aft A, = A t A : 

n(n-1) 
2 

n(n+1) 
2 
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5. 

6. 

7. 

1326 

The addition of two tensors of 5. 

type (1, 2) is a tensor of type: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The outer product of two 

(C) 

covariant vectors will be: 

(D) 

The 

(A) 

(2, 1) 

(B) 

(1, 2) 

(C) 

(2, 4) 

(D) 

(4, 2) 

Contravariant tensor 

Mixed tensor 

coordinates is : 

Covariant tensor 

None of these 

metric in 

ds² = dr2 + r² de2 + r2 

sin²0 d¢2 

spherical 

ds² = dr² + de + d 

ds2 = dr² + rd0+r 

sin 9d¢² 

None of these 

6. 

7. 

uf: 

MAT 302 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(2, 1) 

(1, 2) 

(2, 4) 

(4, 2) 

ds² = dr? + p² d02 + r2 

sin?0 d¢² 

ds2 = dr² + de² + d¢ 

ds² = drz + rd0+r 
sin 0d¢² 
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9. 

10. 

1326 

Simplification of 

g"(Bhj Bik - Shk Bij) is: 

(A) (n-1) gi 

(B) 

(C) 

(D) 

be: 

(A) 

Magnitude of the vector u' will 

(B) 

(C) 

(D) 

(A) 

(n- 1) gik 

(B) 

(n-1) ghk 

(C) 

(n-1)ghj 

(D) 

s= gj u'u' 

u=gi u' 

Two contravariant vectors u' and 

u = 

V; are said to be orthogonal if : 

u= 

8ij u'ui 

8i u'v =1 

8ii u'yl =0 

Sij u'yi = 8 

None of these 

8. 

9. 

10. 

g(Bhj Bik 
: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

MAT 302 

(D) 

(n-1) ij 

(n -1) gik 

(n-1) ghk 

(n-1) ghj 

u =gi u'u' 

u.= gi u' 

u= 

8ij u'u' 

8ij s' 

By u'v =1 

8ij 

8ij u'y 0 

u'vi = 8 
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11. 

12. 

13. 

1326 

The quadratic differential form 
Bj dx' dxi 

Which express the distance 

between two adjacent points is 
called : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The metric tensor in cylindrical 

(C) 

coordinate is : 

(D) 

Riemannian metric 
Metric 

Line element 

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

(B) 

(C) 

(D) 

1 

|0 1 

[rz 0 
0 1 

Lo 

0 1 

1 

0 

0 

1 

0 

1. 

0 r2 

0 r² 0 

The distance ds between the two 

continuous points (x, y, z) and 
(x+ dx, y+ dy, z + dz) 

1 

Euclidean space is : 
(A) ds? = dx? + dy² - dz? 

ds = dx? + dy² + dz? 
ds = dx? � dy² - dz? 

ds² = dx? � dy² + dz? 

in 

11. 

12. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

MAT 302 

(D) 

(X, y, z) 

(A) 

(B) 

(C) 

(D) 

Tt (A), (B) 3tr (C) 

fr2 

Lo 

dz) $ rA 

0 1 

1 

1 
0 

1 

1 

tr 

0 r²] 

0 r² 0 

0 

1 

0 

(x+ dx, y + dy, z + 
q ds : 

ds² = dx? + dy² - dz? 
ds2 = dx² + dy² + dz? 

ds = dx - dy - dz? 
ds = dx? - dy² + dz? 
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14. 

15. 

16. 

1326 

The inner product of the tensors 

A; and Ber is a tensor of rank: 

(A) 

(B) 

(C) 

(D) 

(¢) 

(B) 

Which of the following is correct ? 

(C) 

(D) 

(A) 

(B) 

1 

(C) 

3 

(D) 

7 

The value of [k, ij] + [1, jk] is : 

(logVe) = 

[k, ijl =ghk 

Both (A) and (B) 

ôgik 
axi. 

ögik 
dyi 

ôgik 
axk 

Both (A) and (B) 

14. 

15. 

ufa A 3r B T GAT-GiRG U5A 

(A) 

(B) 

(C) 

(D) 7 

(A) 

feifg H ? 

(B) 

(C) 

(D) 

(A) 

(B) 

1 

(C) 

3 

16. [k, ij] + [i, jk] I H7: 

(D) 

MAT 302 

(A) 3iR (B) 

ögik 

(logVE)= 

ögik 

ôgik 
axk 

(A) sie (B) -0 
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17. If gi =0 for i #j and i, j, k are 

19. 

unequal then the value of [i, jk] is : 

1326 

(A) 

(B) 1 

(C) 

(D) 

18. Christoffel 

(A) 

(B) 

identically if and only if : 

(C) 

(D) 

2 

3 

(B) 

(C) 

(D) 

gii S are constants 

gi's are variable 

then A* 

symbols 

Both (A) and (B) 

If Ak is skew-symnmetric tensor, 

(A) 1 

None of these 

2 

0 

is equal to: 

vanish 

None of these 

17. yfe gi = 0 for i#j 0R i,i.k 

19. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B). 

(C) 

MAT 302 

1 

2 

3 

8j's 3r 

8j's 

(A) 3iR (B) 0 

1 

2 

RISR : 
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20. 

21. 

22. 

The number of components in a 

tensor of rank r in n-dimension is: 

(A) r 

(B) 

(C) 

(D) 

If metric ds² = (dx')² + (*'y? 

1326 

(dx?y? + (x')² sin² x² (dx°)?, 

then the value of christoffel 

(A) 

symbol of second kind is : 

(B) 

(C) 

n' 

(D) 

(A) 

1 

(C) 

The quantity g is called : 

(D) 

-x 

-x? 

(B) Fundamental tensor 

Function of x! 

Metric tensor 

All (A), B) and (C) 

20. 

21. 

22. 

(A) 

(B) 

(C) 

(D) 

ut f ds² = (dx'y? + (*t)² 

(dx?)? + («'y² sin² x² (dx³)2, 

(A) x 

(C) 

(B). x? 

r 

(A) 

n 

(B) 

(D) -x? 

(C) 

(D) 

MAT 302 

-x 

#t (A), (B) 30r (C) 
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23. 

25. 

If i, j, k takes all values 1,2, ...n 

1326 

then 8 8 is equal to : 

(A) 0 

(B) 

(C) 

24. If A is a skew symmetric tensor, 

(D) n 

Ajk is : 

then the value of (8 6* + 6 s) 

(A) 

(B) 

(C) 

(D) 

In 

1 

n? 

(B) 

(C) 

Aj 

(D) 

A_k 

A_k 

coordinate contra and covariant 

rectangular 

component of a given vector are: 

(A) Zero 

Not equal 

Cartesian 

Identical 

None of above 

23. yf. ii,k 1,2, ...n TÌ HM 

24. 

25. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 302 

0 

1 

n 

n 

Aij 

Ajk 

Ajk 

0 
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26. 

27. 

28. 

1326 

The covariant derivative of 

contravariant vector is : 

(A) 

(B) 

(C) 

(D) 

(A) 

(C) 

(D) 

The value of g is: 

(A) 

Contravariant tensor of 

(B) 

order 2 

(B) Tensor of type (2,1) 

(C) 

Covariant tensor of order 2 

(D) 

Mixed tensor of order 2 

Scalar invariant 

Tensor of type (2,3) 

Which is not correct ? 

Zero 

One 

div (YV) = Y° + 

grad () = VY + 

Curl (YV) = V + vy 

V() = vy+ V 

Where symbols have there usual 

meaning. 

26. ufurad Hfey I HEYRat 3qchei 

27. 

28. 

: 

(A) 

(B) 

(C) 

(D) af Prar 

ij 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

MAT 302 

(D) 

(2,3) HOTR I HÍGI 

div (yV¢) = y + 

Vo. VY 

grad ()= VY +V¢ 

Curl (V) = V¢ + vy 

V() = vY+ V 
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29. 

30. 

31: 

1326 

The angle between a vector of 29. 

constant 

intrinsic 

directiong is : 

(B) 

(A) Any constant 

(C) 

(D) 

(B) 

(D) 

n/2 

If is a scalar invariant then the 

tensor i is : 

0 

(A) Symmetric tensor 

(A) 

T/3 

(B) 

magnitude and its 

(C) 

derivative in any 

(C) Symmetric vector 

(D) 

Value of V, is : 

Skew symmetric tensor 

Scalar invariant 

, 

Va,b axa ' ax 

Va,b 

Vab arar 

Va,b axa" az 

30. 

31. 

(A) 

(B) 

(C) 0 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

MAT 302 

Vij HH: 

(B) 

(C) 

T/2 

(D) 

T/3 

Va,b 

Va.b 

âxa axb 

Öxa Oxb 
Va,b 

Va,b 
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32. 

33. 

1326 

Vi is equal to : 

(A) 

(B) 

(C) 

(D) 

For Irrotational vector A; we 

have : 

(A) 

(B) 

(C) 

(D) 

OA 

(A) 

34, If A; is a covariant vector then 

(B) 

(C) 

curl A-0 

(D) 

Oxi dxi 

Both (A) and (B) 

None of above 

is : 

Constant 

Also a covariant yvector 

Not a tensor 

Covariant tensor of order 2 

32. 

(A) 

(B) 

(C) 

(D) 

MAT 302 

(A) 

(B) 

33. qvit afkY A, ferd: 

(D) 

: 

(A) 

(B) 

qRIR : 

(C) 

axi 

(C) (A) FeT (B) d 

Oxj 

- Va 

he A-0 

Oxi 
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35. Divergence of a covariant vector 

37. 

is : 

(A) 

(B) 

(C) 

(D) 

36. A: 

1326 

(A) 

(B) 

(C) 

(D) 

An invariant 

Equal to diy 

contravariant vector 

(B) 

All of above 

In V, with line element ds = 

(C) 

A2b. 

(dx'y² + (x*)° (dx?)² the div of 

A¡ is with 

(D) 

x'cos2x², (-x)² sin2x?. 

(A) -sin2x2 

of 

x'cos2x? 

Not defined 

component 

35. 

36. 

37. 

(A) 

(B) 

(C) GadVegA) 

(A) 

(B) 

(C) 

(D) 

A, 

(A) 

V, À ds² = (dx'y? + (*'y° (dx?)? 

(B) 

1 0 

(C) 

(D) 

C 

(-x')² sin2x² ycct HÊ: 

-MAT 302 

Ôxa' Oxb agk 

Oxi axi'ak 

-sin2x? 

x'cos2x? 

x'cos2x? 
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38. 

40. 

If u is a vector of constant 

1326 

magnitude the uVu is : 

(A) 

(B) 

(C) 

(D) 

39. A =: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

u curl s 

(D) 

-u curl u 

Both (A) and (B) 

None of above 

dxk 

agk 

axk 

+A A Chk 

Which is not correct ? 

-A +A 

-A;-A 
+A -4 R 

Vijk - Vikj =V Rk 

None of above 

38. 

39. 

40. 

uVu: 

(A) 

(B) 

(C) 

(D) 

Ak = 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(D) 

u curl u 

MAT 302 

-u curlu 

(A) 3iR (B) 

Oxk 

axk 
+ 

Vijk � Vi,kj = Va Rik 

(C) 'k - v' =-y Rajk 

v'k- = v° Rk 
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41. 

42. 

43. 

44. 

Ricci tensor Ri is equal to : 

(A) 

(B) 

(C) 

(D) Rjaa 

as : 

The scalar curvature R is defined 

(A) 

(B) 

(C) 

(D) 

1326 

(B) 

(C) 

Rija 

A Riemnannian space is called 

(D) 

Riaj 

Einstein space of : 

(A) Ry = 

(A) 

R=gRy 

(B) 

R=g" Ria 

(C) 

Both (A) and (B) 

(D) 

None of these 

tensor G; is: 

Rij 

The divergence of Einstein 

Rj 8ij 

R =g 

R 

0 

R 

2 

1 

41. 

42. 

43. 

(A) Ria 

(B) 

(C) 

(D) 

(A) 

tft TAGI R YRfSa : 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

Riaj 

MAT 302 

Raa 

R=g" R 

R=g Rija 
(A) TeIT (B) 0 

Ry = Sij n 

Ri gij 
R 

Ryj 8 

0 

Ry -

8-* 
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45. 

46. 

47. 

If 

(dx°y² + e-* (dx*y² then 

is equal to : 

(A) e-x* 2 

(B) 

1326 

(C) 

(D) 

(A) 

(B) 

If A =R + 8 (aR + b) then for 

(C) 

ds² = -(dx'y²- (d²)² -

what value of a, A=0? 

(D) 

(A) 

(B) 

1 

(C) 

2 

(D) 

2 

Rhiik =: 

1 

0 

1 

1 

-Rhikj 
Rhikj 

Rihkj 
-Rikhi 

45. 

46. 

47. 

af 

(A) et 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

aft A = R + s (aR + b) t a * 

(D) 

Rhik 

(A) 

(B) 

(C) 

ds² = -(dx')² - (dx') 

(D) 

MAT 302 

-e 

2 

-

1 

-Rnikj 
Rhikj 
Rihkj 
-Rpahi 
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48. 

49. 

50. 

1326 

If R? = g Ri then: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

Ria = 

(B) 

Ra = 

(C) 

Rfja 

The curvature tensor Rik is 

(D) 

skew-symmetric is : 

1 ÔR 

2 0x 

i and j 

1 OR 

2 Ox0 

None of these 

j and k 

1 OR 

2 @xi 

Rik + Rki + Rii =0 is called : 

i and k 

None 

None of above 

Bianchi First Identity 

Ricci Identity 

Riemann ldentity 

48. 

49. 

uft R? = gai Ri &, aÌ : 

(A) 

(B) 

(C) 

(D) 

(A) 
(B) 

(C) 

(D) 

(A) 

(B) 

() 

RËa 

R$a 

MAT 302 

RËa 

i 7T k 

1 ôR 

(D) T 

2 ax 

1 ÔR 

50. Rk + Rii + Rii = 0 ~|II : 

2 ax] 

1 ÔR 

i TTj4 

2 ax 
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