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1 

2. 

3 

4. 

5. 

1326 

What is tensor ? 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 
(C) 

(D) 

An (n � 1) dimensional subspace 

of V, is called a 

(A) 
(B) 

(C) 
(D) 

(A) 

(B) 
(C) 
(D) 

Magnitude but two 

The value of 6; Ak is equal to : 

more direction 

(A) 

Magnitude 

(B) 

Magnitude as well as 

(C) 

direction 

(D) 

All of above 

Moment of inertia is a : 

Curve of V, 
Surface of V, 

Hypersurface of V, 
None of these 

Aik 

�0k 

Vector 

The law of transformation of a 

tensor A of rank 3 is: 

Scalar 

A tensor of rank 2 

A tensor of rank greater 

than 2 

None of these 

Both (A) and (B) 

2. 

3. 

4. 

5. 

(A) 

(B) 

(C) 

(D) 

hEAdI : 

(A) 

(B) 

(C) 

(D) 

(A) 
(B) 

(C) 
(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 302 

Aik 

-4Ý 

A0k 

(A) 3R (B) 
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7. 

8. 

9. 

6. 

10. 

1326 

If A, is anti-symmeric tensor, 

then the value of A is : 

(A) 

(B) 

(C) 
(D) 

The outer product of two tensors 

of the type (r, s) and (p,q) is a 
tensor of the type: 
(A) 

(B) 
(C) 
(D) 

(B) 

(C) 

The inner product of the tensors 

(D) 

A and B' is a tensor of rank: 

(A) 1 

(A) 

(B) 
(C) 
(D) 
The 

(A) 
(B) 

(C) 

(D) 

(r- p, s - q) 

1 

(r +p,s + ) 
(r + s,pt ) 

The outer 

covariant vectors will be: 

(rp, qs) 

3 

5 

7 

product of two 

metric in spherical 
coordinates is : 

Covariant vector 

Covariant tensor 

Mixed tensor 

Contravariant tensor 

ds2 = dr2 + de2+ do? 
ds² = dr2 +r'de2+ 

r2 sin? d¢² 
ds² = dr2 + (rde)? -
(r sin 8 d)? 
None of these 

9 

6. 

7. 

8. 

10. 

(A) 
(B) 

(C) 

(D) 

MAT 302 

(A) 

(B) 
(C) 

(D) 

(A) 
(B) 
(C) 
(D) 

(A) 

(B) 

(C) 

(D) 

(A) 
(B) 

(C) 

(D) 

7 

0 

3 

5 

1 

n' 

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

(rp, qs) 
(r+ s,p+ q) 

ds² = dr' + de? + do? 
ds² = dr? + r'de2 + 
r² sin? 0 dã? 

ds2 = dr + (rd0)' 
(r sin d)? 
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11. 

12. 

13. 

14. 

The metric tensor in cylindrical 
coordinate is : 

(A) 

(B) 

(C) 

1326 

(D) 

(A) 

(B) 

(C) 

(D) 

(B) 

(C) 

(D) 

1 

jo r2 

.......n is : 

lo 

(A) 

1 

(B) 

0 

(C) 

0 

(D) 

(A) 8* 

0 

1 

The distance betwcen tWo points 

P(*') and Q(r'+ dx'), i = 1,2, 

0 
1 

0 

1 

1 
0 

0 

0 

1 

The value of gij g* is : 

0 

0 

ds = gi; dx' d} 

ds? = g dx' dxi 
ds = gi; dx' dx 

The length of 

ds = g' dx' dxj 

contravariant vector is u' will be: 

u= g; u' u! 

u = gi u' 

U= g; u' 

whose 

Iij u' u/ 

1. 

12. 

13. 

14. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(A) 

(B) 

0 

(C) 

[r2 

(D) 

1 

MAT 302 

|0 

t fargt P(x') ste Qx'+ dx'), 
i= 1,2, .... ..n ara â : 

0 

(D) 8 

1 
0 

1 
Lo 0 

1 

u' t: 

0 

01 
0 

r2J 
0 

ds' = gi, dx' dxj 

0 

ds² = g' dx' dxi 
ds = g;; dx' dx} 

ds = g'' dx' dxj 

U = 

u = 9ij 

u = 9ij u' 

U = gi; u' 
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15. 

16. 

17. 

18. 

1326 

A covariant vector u; is said to 
be unit vector, if: 

(A) 

(B) 

(C) 
(D) gij u; u; = 1 

(A) 

For V, in which gË1 =e,g12 =f, 
J22 = g, then g will be: 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

div A, with components x', 

-(x') in V; with line clement 
ds? = (dx')² + x'(dx²)² is : 

(D) 

(A) 

(B) 

(C) 

(D) 

1 

g' u, u, =0 

g' 

2 

g u, uj =1 

f 

1 
3 

2 

The maximum number of 

independent components of the 
Christoffel symbols in an n 
dimensional Riemannian space 
V, is: 

n'(n-1) 
2 

n²(n+1) 
2 

n' (n+2) 
2 

n²(n-2) 
2 

15. 

16. 

17. 

18. 

(A) 

(B) 

(C) 

(D) 

(A) 

V, fy for g1 =e, g12 = f. 

(B) 

MAT 302 

(C) 

(D) 

(B) 

(A) 

(C) 

(D) 

(A) 

(B) 

V, À q ds? = (dx') + x'(dx²)2 

(C) 

(D) 

g 

P 

f 

l 

1 

yco x, -(x) HY A; 1 

2 

3 

g u; uj =0 

1 

2 

g' u; uj =1 

n'(n-1) 
2 

n' (n+1) 
2 

n²(n+2) 
2 

n²(1-2) 
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19. 

20. 

21. 

22. 

1326 

Which of the following is corect ? 

(A) 

(B) 

(D) Both (A) and (B) 

For the natric ds² = (dx')² + 
(r1)? (dx?)? + (rly² sin² x 
(drs), the value of christoffel 

symbol of second kind is : 

(A) 

(B) 

(C) 
(D) 

|k,ijl = gnk 

If AJk 

(A) 

(B) 

(C) 

tensor, then 4'jk 

-z2 

(A) 

2 

1 

(C) 

2 

(D) 

is a skew-symmetric 

(D) None of these 

Christoffel 

lijl 

identically if and only if : 

is equal to : 

symbols 

(B) gii's are constants 

gii's are variables 

Both (A) and (B) 
None of these 

vanish 

19. 

20. 

21. 

22. 

(A) 

(B) 

(D) 

is ds? = (dx')² + (x') (dx)' 

(A) 

+ (x')² sin² x² (dx3)2, fey 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(A) 

(B) 

(C) 

[k, ij] = gnk 

(D) 

q-i (A) 3r (B) 

MAT 302 

-x1 

0 

1 

2 

rt (A) 3r (B) 
514 0 
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23. 

24. 

25. 

26. 

1326 

If gi, = 0 for i #j and i,j, k are 

unequal then the value of li, j, k} 
is : 

(A) 

3 (B) 

(C) 

(D) 

(A) 

Which of the following is correct ? 

(C) 

(D) 

(B) = g[t. ijl 

(A) 

(B) 

(C) 

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

(D) 

0 

1 

(A) 

2 

(B) 

(C) 

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

ôx 

ôgik 
ax' 

Ögij 

Christoffel symbols are : 

axk 

Both (A) and (B) 

Components of vector 

Components of tensor 

Not Componcnts of tcnsor 

(D) Both (A) and (B) 

23. 

24. 

26. 

i#j * fy i gi =0 R ij, k 

JI4I7 t [i,j, k] HIT : 

(A) 0 

(B) 

(C) 

(D) 

(A) 

(B) 

C) 

(D) 

(A) 

(B) 

MAT 302 

25. [k, ijl + [ljk] H H7: 

(C) 

(D) 

(A) 

(B) 

(C) 

1 

2 

3 

rt (A), (B) 30N (C) 

ôgik 
dxi 

ôgik 

Oxk 

at (A) 3tr (B) 

(D) (A) 3ÌN (B) 
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27. 

28. 

29. 

30. 

1326 

The value of ø, l+ ski 
(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

The number of conponents in a 

(D) 

tensor of rank r in n-dimension is: 

(A) 

(B) 

(C) 

Ög jk 

With linc clement ds = (dx')? + 

(x')°(dx)2 in V, the covariant 

vector is 

(D) 

dgik 

components : 

0 

axk 

(A) 

(B) 

(C) 

n 

(D) 

Conservative 

}is 

the value of (9, A'),k is : 

x' cos 2x?, (-x')² sin x2 

For any contravariant vector A' 

x' cos 2x', (x') sin 2x? 

x' cos 2x².(-x') sin 2x2 

(x') sin 2x, x' cos 2x2 

with 

9ijk A' + gy A'k 

A'gy.k 
A'x Iijk 
Ajk 

27. 

28. 

29. 

30. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

V, Tc ds? = (dx')² + (x)² 

(A) 

(B) 

(C) 

(D) 

Ox 

MAT 302 

Ogik 
Ox 

Oyk 

nr 

x² cos 2x?, (-x') sin x? 

x' cos 2x', (x')2 sin 2x? 

x' cos 2x',(-x')² sin 2x2 

(x')² sin 2x?, x² cos 2x? 

9yk A +t 9i, A'k 

A'gijk 
A 9ijk 

Aje 
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31. 

32. 

34. 

35. 

Value of A'; if AJK is skew 

1326 

symetric : 

(A) 

(B) 

(C) 

(D) 

(A) 

div G} = 

(B) 
(C) 

(A) 

(B) 

(D) 

33. If A = R+ ö(aR + b) then for 
A; =0 value of 'a' is: 

(C) 

(A) 

(B) 

(C) 

1 

R = 

1 

(D) 1 

(A) 

(B) 

1 

(C) 
(D) 

Not defined 

0 

If ds2 = -(dx')? - (dx?)? -
(dx3)2 + e**(dx4)2 then g4 = 

1 

(D) 0 

2 

1 

1 

2 

(A" V9) 

2 

R2 
1 

2 R 

(A"/9) 

2 

;RI 
R 

32. 

(A)(a'/G) + 4 

34. 

(B) 

(C) 

(D) 

(A) 

div G IqR 

(B) 
(C) 

(D) 

33. uft A = R + ö (aR + b) 

(A) 

(B) 

A;; = 0 ¢ fey 'a' 

(C) 

(D) 

(A) 

(B) 

(D) 

(A) 

1 

(B) 

uf ds? = -(dx')² - (dx²)² -
(dx3)? + e**(dx4)? t g4 

(C) 

1 

e-xt 

(C) 1 

(D) 

MAT 302 

2 

1 a 

1 

35. R, aRIGT : 

1 

1 
R/2 
2 

2 

(4"/G) 

Rj 
R 

;R 

H7: 
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36. 

37. 

38. 

39. 

1326 

For flat space which is not 
corrcct ? 

(A) 

(B) 

(C) 

(D) Rk =0 

Which is Einstein Tensor ? 

Gij = Ry -Rg, -

(A) 

G; = R-8; 

(B) 

(C) 

(A) 

= 0 

Jij 0 

(C) 

(D) Both ) & 

(D) 

If a space is flat then we have : 

Sij =0 

(A) 

(B) 

Only 

(B) 9ij = K(constant) 

(C) 

Only ) 

(D) 

Neither nor 2 

Which is not correct: 

9ij = Rij 

gij =Rij 

Rnijk 
Rnijk 

R 

Rnijk 
Rnjik 

-2) 

=-Rinjk 
-Rhikj 

= Rjkhi 
= Rnijk 

36. 

37. 

38. 

39. 

(A) 

(B) 

(C) 

(D) 

(A) 

Gy = Rij -;Rgj 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 302 

Rk = 0 

Iij =0 

= 0 

Jij = K (trerr) 

Jij = Rj 

9ij = 

Rnijk 
Rnijk 
Rnijk 

Rij 

-Rinjk 
-Rnik/ 

= Rjkhi 

Rhjik = Rnijk 
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40. 

41. 

43. 

If R,= Kg, thcn in Ricmannian 

1326 

space V, value of K is : 

(A) Rn 

(B) 

(C) 

(D) 

The curvature ternsor R9 can be 

contracted in how many ways ? 

(B) 

(A) 1 

(C) 

(D) 

order : 

(A) 

42. Va Rk is component of tensor of 

(B) 

(C) 

(D) 

R 

R/n 

(A) 

(B) 

(C) 

(D) 

2 

3 

0 

(1,4) 

Which is Ricci identity ? 

(0,3) 
(1, 3) 
(3, 0) 

A,pg - A,ap A, Rips -
Af Rapg 
Apqj- Apg = A, Ra 

-A, Rapa 
Ap - A,py = Af Ripq 

Af Rapq 
None of above 

40. 

41 

42. 

43. 

V, K hË H| 

(A) 
(B) R 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

Rn 

(D) 

MAT 302 

1 

2 

3 

(1,4) 

(0,3) 

(1,3) 

(3, 0) 

A.pg - Agp = A, Ripg 
Af Rapq 

Apgj - Aipg = A, Rajg -

(C) Ay - Ajpg = Af Ripq 

A, Rupg 

Af Rapq 

Page - 12 



44. The div of covariant vector A, with 

components, P, z sin , e cos z 
with the metric ds = (dP)² + 

e² (d) + (dz)² in V, is : 

46. 

(A) 

(B) 

(D) 

(C) 2 +t cos 

(A) 

1326 

(B) 

(C) 

(D) 

45. For an invariant f, the value of 
curl(grad ) is equal to : 

(A) 

;cos sin z 

(B) 

2+ COs 

(C) 

(D) 

div(fA) = 

2-sin + e 

0 

(B) 

Let A be an arbitrary vector and 
f be a scalar function then 

None of these 

+ e 

- e 

47, If f is an invariant then : 

(A) fij = fu. 

div f grad (A) + fdiv A 

grad f +f div A 

cos z 

grad (f) A +f divA 

div f A + grad A f 

fy = fi 

sin z 

(C) fj =-fu 
(D) fy =-fu 

cos z 

44. V, 4 gts ds? = (dP)? + e² (d¢) 

45. 

46. 

47. 

+(dz)² HrA Ch P, zsin , 
e cosz ò HI HEURai fz A 

(A) cos - sin z 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

y# ruftattu f fr, curl(grad f) 

(D) 

(A) 

(B) 

(C) 

sfI beT div(fA) RIAR : 

(D) 

(A) 
(B) 
(C) 

p 

(D) 

2+cos ¢ + e cosz 

MAT 302 

2 +cos- e sin z 

2-sin + e cosz 

divf grad (A) + fdiv A 
grad f) A +f div A 

div fA + grad A f 
grad f +f div A 

fy = fu 
fy = f 
fy =-fu 
fy =-f 
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48. 

49. 

50. 

1326 

If A; is a coyariant vector then 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

If Aj = aij - 4ji then Aijk t 

(D) 

Ajki + Aki,j is equal to : 

(A) 

Covariant tensor of rank l 

(B) 

Covariant tensor of rank 2 

(C) 

Covariant tensor of rank 3 

(D) 

is a : 

None of these 

Aijk 

For an invariant f, the value of 

2 

curl(grad) is equal to : 

1 

Vf 

48. 

49. 

50. 

**** * 

(A) 

(B) 

(C) 

(D) 

(A) Aijk 

(B) 

(C) 

(D) 

(A) 

(B) 

(5 3/ufRafy f fa, curl(grad f) 

(C) 

(D) 

2 

MAT 302 

1 

: 

Vf 
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