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B031006T ( 3 )  Set-A 

1. A real valued function f defined over a 

real interval I is said to be of class n, n 

being a positive integer, if it possesses : 

(A) continuous derivatives of nth 

order at each point of I 

(B)  partial derivatives of n + 1th order 

at each point of I 

(C)  semi continuous derivatives of 

nth order at each point of I 

(D)  continuous derivatives of n + 1th 

order at each point of I 

2. The equation of the tangent line to the 

curve x = t, y = 2t , z = 3t  at the point  

t = 1, is : 

(A) 
1 1 1

1 2 3

x y z  
   

(B)  
1 1 1

1 2 3

x y z  
   

(C)  
1 1 1

1 2 3

x y z  
   

(D)  
1 1 1

1 2 3

x y z  
   

3. The necessary and sufficient condition 

for the curve to be a plane curve is : 

(A) [ ] 0r r r
 

   

(B)  [ ] 0r r r
 

  

(C)  [ ] 0r r r
 

  

(D)  [ ] 0r r r
 

  

4. The true relation is : 

(A) 
2

[ ]

[ ]

r r r

r r

 


 


 

(B)  
1/2

[ ]

[ ]

r r r

r r

 


 


 

(C)  
2

[ ]

[ ]

r r r

r r

 


  


 

(D)  
2

[ ]

[ ]

r r r

r r

 


 


 

5. If the position vector r of a current 

point on the curve is a function of t, 

then the true relation is : 

(A) r s t


  

(B)  r s t


   

(C)  r s t


   

(D)  None of the above 

6. If 1 2 3, ,m m m  are the moments about the 

origin of unit vectors t, n, b localized in 

the tangent, principal normal, and 

binormal, then the following relation 

exists : 

(A) 1 2m m     

(B)  1 2m m    

(C)  1 2m m    

(D)  None of the above 
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7. If x = a cos , y = a sin  and z = f(), 

and determines a plane curve, then : 

(A) 
2

2
0

df d f

d d
 

 
  

(B)  
2

2
0

df d f

d d
 

 
 

(C)  
2

2
2 0

df d f

d d
 

 
 

(D)  None of the above 

8. If x = 
2 33 , 3 , 2u y u z u  , then there 

exist a relation : 

(A) 2 23
(1 2 )

2
u    

(B)  2 23
(1 2 )

2
u    

(C)  2 25
(1 2 )

2
u    

(D)  None of the above 

9. For a cubic curve, the torsion  is : 

(A) 
4 2

3

(9 9 1)u u 
 

(B)  
4 2

3

(9 9 1)u u 
 

(C)  
4 2

3

(9 9 1)u u 
 

(D)  
4 2

3

(9 9 1)u u 
 

10. The distance between corresponding 

points of two involutes is : 

(A) indefinite 

(B)  variable 

(C)  constant 

(D)  None of the above 

11. The tangent to two different evolutes 

corresponding to the value 1a  and 2a of 

the parameter c drawn from the same 

point of the given curve are inclined to 

each other at the constant angle : 

(A) 1 2a a  

(B)  1 22 ( )c a a  

(C)  1 22 ( )c a a  

(D)  1 2( )a a  

12. If a plane curve has only a single 

evolutes in its own plane, then it is : 

(A) the locus of the centre of 

curvature 

(B)  the locus of the half of centre of 

curvature 

(C)  the locus of the twice of centre of 

curvature 

(D)  None of the above 
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13. If the surface is given by 
2 2,z x y 

then the equation of tangent plane at 

point (1, –1, 2) is : 

(A) 2x – 2y + z = 2 

(B)  2x – 2y – z = 2 

(C)  2x + 2y – z = 2 

(D)  None of the above 

14. The equation of the edge of regression 

is : 

(A) F(a) = constant, 
a




 F(a) =  

constant 

(B)  F(a) = constant, 
a




 F(a) = 0 

(C)  F(a) = 0, 
a




 F(a) = 0 

(D)  F(a) = 0, 
a




 F(a) = constant 

15. If L, MN vanish everywhere on a 

surface, then : 

(A) the surface is part of a plane 

(B)  the surface is a plane 

(C)  there is no surface 

(D)  None of the above 

16. If on the paraboloid 
2 2 ,x y z  the 

sections are by the plane z = constant, 

then orthogonal trajectories of the 

section are : 

(A) 
x

y
= constant 

(B)  xy = constant 

(C)  
2xy = constant 

(D)  
2x y = constant 

17. The principal curvature for the surface  

z = f (x, y) is : 

(A) 
2 2(EG F ) (EN + LGn n   

 

2– 2FM) + (LN + M ) = 0   

(B)  
2 2(EG F ) (EN – LGn n   

 

2– 2FM) + (LN – M ) = 0   

(C)  
2 2(EG F ) (EN + LGn n   

 

2– 2FM) + (LN – M ) = 0   

(D)  
2 2(EG F ) (EN + LGn n   

 

2– 2FM) + (LN – M ) = 0   
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18. The necessary and sufficient condition 

that a curve on a surface be a line of 

curvature is that : 

(A) N = 0d d   at each of its points 

(B)  N = 0d d   at each of its points 

(C)  N +1= 0d d   at each of its 

points 

(D)  None of the above 

19. If  is the angle between the direction 

(du, dv) of the normal section and the 

normal curvature n at a point on a 

surface is given in terms of principal 

curvature a and b is given by : 

(A) n = a cos
2
  – b sin

2 
   

(B)  n = a sin
2
  – b cos

 2 
   

(C)  n = a cos
2
  + b sin

2 
   

(D)  None of the above  

20. If Gaussian curvature at a point P on the 

surface is positive, then the surface is : 

(A) elliptic 

(B)  parabolic 

(C)  linear 

(D)  None of the above 

21. The generators of the osculating 

developable of a twisted curve are 

tangents to the curve and its edge of 

regression is : 

(A) normal 

(B)  tangent 

(C)  curve itself 

(D)  None of the above 

22. The edge of regression of the rectifying 

developable of a space curve has its 

equation is : 

(A) 
( )

R
' '

  
  

   

bt
r   

(B)  
( )

R
' '

bt
r

 
  

  
  

(C)  
( )

R 0
' '

bt
r

 
   

  
  

(D)  
( )

R 0
' '

bt
r

 
   

  
  

23. If the given curve is a line of curvature, 

there exists : 

(A) 
N

0
d d

ds ds


     

(B)  
N

2 0
d d

ds ds


     

(C)  
N

0
d d

ds ds


     

(D)  None of the above 
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24. If the curve is x = 6t, y = 3t
2
, z = 2t

3
 for 

its edge of regression of developable 

surface, then its equation is : 

(A) (3xz – 4y
2
)(12y – x

2
) = (9z – xy)

2
 

(B)  (3xz – 4y
2
)(12y + x

2
) = (9z – xy)

2
 

(C)  (3xz – 4y
2
)(12y – x

2
) = (9z + xy)

2
 

(D)  None of the above 

25. If Gaussian curvature K is zero,  

then : 

(A) the surface is generator 

(B)  the surface is principal curvature 

(C)  the surface is developable 

(D)  None of the above 

26. On the surface z = f (x, y), the 

asymptotic lines are :  

(A) rdx
2
 – 2sdxdy + tdy

2
 

(B)  rdx
2
 + 2sdxdy + tdy

2
 

(C)  rdx
2
 + 2sdxdy – tdy

2
 

(D)  None of the above 

27. The equation of the developable surface 

which passes through the curve  

z = 0, y
2
 = 4ax, x = 0, y

2
 = 4bz is : 

(A) y
2
 = 4ax + 4bz 

(B)  y
2
 = 4ax – 4bz 

(C)  y
2
 + 4ax + 4bz = 0 

(D)  y
2
 – 4ax + 4bz = 0 

28. The curves of the family v
2
u

–2
 = 

constant are geodesics on a surface with 

a metric (u > 0, v > 0) given by : 

(A) v
2
du

2
 – 2uvdudv – 2u

2
dv

2
 

(B)  v
2
du

2
 – 2uvdudv + 3u

2
dv

2
 

(C)  v
2
du

2
 – 2uvdudv + 2u

2
dv

2
 

(D)  None of the above 

29. The geodesics on any cylinder are : 

(A) lines 

(B)  parabolas 

(C)  ellipses 

(D)  helices 
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30. The necessary and sufficient condition 

that a geodesics be a plane curve is  

that : 

(A) it is helix 

(B)  it is line of curvature 

(C)  it is parabola 

(D)  None of the above 

31. If in an algebraic operation, the rank of 

mixed tensor is lowered by 2, then it is 

known as : 

(A) linear 

(B)  deformation 

(C)  contraction 

(D)  None of the above 

32. The velocity is a tensor named : 

(A) contravarient 

(B)  covariant 

(C)  linear 

(D)  None of the above 

33. The gradient of a field is a tensor 

named : 

(A) nonlinear 

(B)  covariant 

(C)  contravarient 

(D)  None of the above 

34. The velocity is a rank of : 

(A) 1 

(B)  2 

(C)  3 

(D)  None of the above 

35. The acceleration is a rank of : 

(A) 3 

(B)  2 

(C)  4 

(D)  None of the above 
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36. If dS
2
 = gijdx

i
dx

j
 is invariant, then : 

(A) gij is a symmetric covariant tensor 

of rank 2 

(B)  gij is a non-symmetric covariant 

tensor of rank 2 

(C)  gij is a symmetric covariant tensor 

of rank 3 

(D)  None of the above 

37. If gij is a contravariant tensor of rank 2 

and if Aij = 
1

2
 (gij + gji), then :  

(A) Aij is a negative tensor 

(B)  Aij is a asymmetric tensor 

(C)  Aij is a symmetric tensor 

(D)  None of the above 

38. The distance between two adjacent 

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

z + dz) in Cartesian Coordinate is given 

by: 

(A) ds
2
 = dx

2
 – dy

2
 + dz

2
 

(B)  ds
2
 = dx

2
 + dy

2
 + dz

2
 

(C)  ds
2
 = dx

2
 + dy

2
 – dz

2
 

(D)  None of the above 

39. In n-dimensional space, the distance 

between two neighbouring points with 

coordinates x
µ
 and x

µ
 + dx

µ
 is given by : 

(A) ds
2
 = 

1 1
,

n n µ v
µvµ v

g x x
  

 

µ| | 0vg    

(B)  ds
2
 = 

1 1
/ ,

n n µ v
µ v

x x
  

 

µ| | 0vg    

(C)  ds
2
 = 

1 1
,

n n µ v
µ v

x x
  

 

µ| | 0vg    

(D)  None of the above 

40. If T l
l

x
T

x








 and  

S
m

x

x


 




mn

n

x
S

x




 , then : 

(A) T S ln
ln

x
T S

x










  

(B)  T S ln
ln

x
T S

x








  

(C)  T S ln
ln

x
T S

x








  

(D)  None of the above 
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41. Outer product of two tensors is a tensor 

whose rank is : 

(A) the sum of the ranks of the given 

tensors 

(B)  the product of the ranks of the 

given tensors 

(C)  the difference of the ranks of the 

given tensors 

(D)  None of the above 

42. If A
  and B

  are two tensors of rank 

3 and 2 respectively, then the rank of 

A
 . B

  is equal to : 

(A) 1 

(B)  6 

(C)  5 

(D)  2 

43. If Ai and Bj be two vectors such that  

Kij AiBj is invariant, then Kij is a : 

(A) First order tensor 

(B)  Second order tensor 

(C)  Third order tensor 

(D)  Fourth order tensor 

44. Kronecker delta is a : 

(A) mixed tensor of rank 2 

(B)  mixed tensor of rank 3 

(C)  mixed tensor of rank 1 

(D)  None of the above 

45. If A
µ
 and Bµ are any two vectors, then 

A
µ
.Bµ is the : 

(A) rank two tensor 

(B)  invariant 

(C)  rank one tensor 

(D)  None of the above 
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46. If x
1
 = r and x

2
 = , then the metric 

tensor gµv in the matrix form is : 

(A) gµv = 
2

1 0

1 r

 
 
  

  

(B)  gµv = 
2

1 1

0 r

 
 
  

  

(C)  gµv = 
2

0 1

0 r

 
 
  

  

(D)  gµv = 
2

1 0

0 r

 
 
  

  

47. The metric tensor for two dimensional 

plane in polar coordinates is given  

by : 

(A) ds
2
 = dr

2
 + r

2
d

2
 

(B)  ds
2
 = dr

2
 – r

2
d

2
 

(C)  ds
2
 = dr

2
 + 2r

2
d

2
 

(D)  ds
2
 = dr

2
 – 2r

2
d

2
 

48. The length L of a tensor A
i
 is given by : 

(A) L = 3 A Ai j   

(B)  L = A Aii
j   

(C)  L = A Ai j   

(D)  None of the above 

49. If    is any arbitrary contravarient 

vector and Aij  is a covariant vector, 

then :  

(A) Aij is a contravariant tensor of 

rank 2 

(B)  Aij is a covariant tensor of rank 2 

(C)  Aij is a covariant tensor of rank 1 

(D)  None of the above 

50. If A = A, then : 

(A) A is an anti-symmetric tensor 

(B)  A is an asymmetric tensor 

(C)  A is a symmetric tensor 

(D)  None of the above 
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51. If v(, ) and w(, ) are two vectors in 

R
n+1

 at  and  respectively, then  

v + w = : 

(A) ( + ,  + ) 

(B)  (,  + ) 

(C)  (,  + ) 

(D)  Not defined 

52. If f (x1, x2) = 
2 2
1 2x x  then the level set 

of f at height 0 is : 

(A) empty 

(B)  a point 

(C)  a circle of radius 1 

(D)  None of the above 

53. If f (x1, x2) = 
2 2
1 2x x . Then the level set 

of f at height 0 is : 

(A) a point 

(B)  empty 

(C)  a pair of straight lines 

(D)  a rectangular hyperbola 

54. The graph of a smooth real valued 

function in R
n
 is : 

(A) an n – surface in R
n + 1

 

(B)  an 1 – surface in R
n
 

(C)  an (n – 1) – surface in R
n + 1

 

(D)  Not a surface 

55. The graph of f (x1, x2) = 
2 2
1 2x x   is : 

(A) circle 

(B)  paraboloid 

(C)  cylinder 

(D)  sphere 

56. The graph of a real valued function in 

R
n
 is a level set for some function in  

R
n + 1

, which is : 

(A) always true 

(B)  always false 

(C)  true only if n = 2 

(D)  false only if n = 2 



 

B031006T ( 13 )  Set-A 

57. If  and  are two integral curves of a 

given vector field through a point p, 

then : 

(A)  =  

(B)   is the restriction of  

(C)   is the restriction of  

(D)  Both (B) and (C) 

58. Integral curve of the vector  

field X(x1, x2) = (–x2, x1) through  

(1, 0) is : 

(A) (t) = (sin t, cos t) 

(B)  (t) = (cos t, sin 2t) 

(C)  (t) = (cos t, sin t) 

(D)  (t) = (cos 2t, sin t) 

59. Integral curve of the vector field  

X(x1, x2) = (–x2, x1) through (a, b) is : 

(A) (t) = (a cos t – b sin t, a sin t + b 

cos t) 

(B)  (t) = (a cos t + b sin t, a sin t + b 

cos t) 

(C)  (t) = (a cos t – b sin t, a sin t – b 

cos t) 

(D)  (t) = (a cos t + b sin t, a sin t – b 

cos t) 

60. Integral curve of the vector field  

X(x1, x2) = (1, 0) through (0, 0) is : 

(A) the line x1 = 0 

(B)  the line x2 = 0 

(C)  the line x1 = 1 

(D)  the line x2 = 1 
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61. Integral curve of the vector field  

X(x1, x2) = (0, 1) through (0, 0) is : 

(A) the line x1 = 0 

(B)  the line x1 = 1 

(C)  the line x2 = 0 

(D)  the line x2 = 1 

62. If  ( x1, x2) = 
2 2
1 2x x , then the level set 

of f at height 1 is :  

(A) a point 

(B)  empty 

(C)  a rectangular hyperbola 

(D)  a pair of straight lines 

63. If  ( x1, x2) = 
2 2
1 2x x

,
 then the level set 

of f at height –1 is : 

(A) a pair of straight lines 

(B)  a point 

(C)  a circle of radius 1 

(D)  empty 

64. If f : U  R, U  R
n+1 

be smooth, then 

the tangent space to f
 –1

(p), p  U is : 

(A) { f (p)} 

(B)  span { f (p)} 

(C)  [ f (p)]
1
 

(D)  1Rn
p
   

65. If f : U  R, U  R
n+1 

and  : I  U, 

then, 
d

dt
 (f o ) (t) is : 

(A) f '( (t))'(t) 

(B)  ( ( )). ( )f t t     

(C)  ( ( )) ( )f t t     

(D)  f( (t)).'(t) 

66. The dimension of the tangent space to 

an n-surface in R
n + 1

 at a point is : 

(A) 1 

(B)  n – 1 

(C)  n  

(D)  n + 1 
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67. The dimension of the normal space to 

an n-surface in R
n + 1

 at a point is : 

(A) n – 1 

(B)  1 

(C)  n 

(D)  n + 1 

68. If f : U  R, U  R
n+1

 be smooth and  

 : I  U be a parameterized curve, 

then, which is a necessary and sufficient 

condition for the image of  is 

contained in a level set of ? 

(A) (t) is contant 

(B)  f ((t)) = 0 

(C)  ( ) ( ( ))t k f t      

(D)  ( ) ( ( ))t k f t      

69. Let f be a smooth real valued function 

on R
n + 1

. A point p  R
n + 1

 such that  

f (p)  0 is called : 

(A) Critical point 

(B)  Regular point 

(C)  Terminal point 

(D)  Point of inflection 

70. An n-surface in R
n+1

 is called a 

hypersurface when : 

(A) n = 1 

(B)  n > 1 

(C)  n > 2 

(D)  n > 3 

71. What is the surface of revolution 

obtained by rotating the plane curve 

2 2
1 ( 2) 1x x    about x1-axis ? 

(A) Plane 

(B)  Sphere 

(C)  Cylinder 

(D)  Torus 
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72. What is the surface of revolution 

obtained by rotation the plane  

curve 
2 2
1 ( 2) 1x x    about  

x2-axis ? 

(A) Sphere 

(B)  Plane 

(C)  Cylinder 

(D)  Torus 

73. What is the surface of revolution 

obtained by rotation the plane curve  

x2 = 1 about x1-axis ? 

(A) Plane 

(B)  Sphere 

(C)  Cylinder 

(D)  Torus 

74. What is the surface of revolution 

obtained by rotation the plane curve  

x2 = 1 about x2-axis ? 

(A) Plane 

(B)  Sphere 

(C)  Cylinder 

(D)  Torus 

75. What is the surface of revolution 

obtained by rotation the plane curve  

–x
2
 + y

2
 = 1, y > 0 about x-axis ? 

(A) Paraboloid 

(B)  1-sheeted hyperboloid 

(C)  2-sheeted hyperboloid 

(D)  Torus 

76. The set of all unit vectors at all points 

of R
2
 is a : 

(A) 1-surface in R
2
 

(B)  2-surface in R
3
 

(C)  3-surface in R
4
 

(D)  4-surface in R
5
 



 

B031006T ( 17 )  Set-A 

77. The cylinder 
2 2
1 2 1x x   in R

3
 is 

obtained by rotating : 

(A) The circle 
2 2
1 2 1x x   about  

x1-axis 

(B)  The line x1 = 1 in the plane  

x1x3 about x1-axis 

(C)  The line x1 = 1 in the plane  

x1x2 about x2-axis 

(D)  The line x2 = 1 in the plane  

x2x3 about x3-axis 

78. The maximum and minimum values of 

the function g(x1, x2) = 
2 2
1 2x x  on the 

ellipse 
2 2
1 22x x  = 1 are : 

(A) 2 and 1 respectively 

(B)  1 and 1/2 respectively 

(C)  3 and 2 respectively 

(D)  1 and 0 respectively 

79. A disconnected 2-surface in R
3
 having 

two components has exactly how many 

choices for orientation ? 

(A) 2 

(B)  5 

(C)  3 

(D)  4 

80. If S be an n-surface in R
n + 1

, then the 

basis {v1, ...., vn} for the tangent space 

Sp is said to be consistent for the 

condition : 

(A) 

1

det 0

n

v

v

 
 

 
 
 

  

(B)  

1

det 0

n

v

v

 
 

 
 
 

  

(C)  

1

det 0

n

v

v

 
 

 
 
 

  

(D)  

1

det 0

n

v

v

 
 

 
 
 
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81. If S be an n-surface in R
n + 1

, then the 

basis {v1,...., vn} for the tangent space 

Sp is said to be inconsistent for the 

condition : 

(A) 

1

det 0

n

v

v

 
 

 
 
 

 

(B)  

1

det 0

n

v

v

 
 

 
 
 

 

(C)  

1

det 0

n

v

v

 
 

 
 
 

 

(D)  

1

det 0

n

v

v

 
 

 
 
 

 

82. If S be an n-surface in R
n + 1

, then the 

basis {v1,...., vn} for the tangent space 

Sp is said to be right handed for the 

condition : 

(A) 

1

det 0

n

v

v

 
 

 
 
 

 

(B)  

1

det 0

n

v

v

 
 

 
 
 

 

(C)  

1

det 0

n

v

v

 
 

 
 
 

 

(D)  

1

det 0

n

v

v

 
 

 
 
 

 

83. If S be an n-surface in R
n + 1

, then the 

basis {v1,...., vn} for the tangent space 

Sp is said to be left handed for the 

condition : 

(A) 

1

det 0

n

v

v

 
 

 
 
 

 

(B)  

1

det 0

n

v

v

 
 

 
 
 

 

(C)  

1

det 0

n

v

v

 
 

 
 
 

 

(D)  

1

det 0

n

v

v

 
 

 
 
 

 

84. The positive rotation in the tangent 

space of a 2-surface in R
3
 is given by : 

(A) R(v) = (cos )v + (sin ) N(p) × v 

(B)  R(v) = (sin )v – (cos ) N(p) × v 

(C)  R(v) = (cos )v – (sin ) N(p) × v 

(D)  R(v) = (sin )v + (cos ) N(p) × v 
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85. The unit n-sphere is disconnected for 

the condition : 

(A) n > 0 

(B)  n = 1 

(C)  n > 2 

(D)  n = 0 

86. The special linear group SL(2) is : 

(A) 1-surface in R
2
 

(B)  2-surface in R
3
 

(C)  3-surface in R
4
 

(D)  4-surface in R
5
 

87. What is the spherical image of  

surface ? 

(A) Image under Weingarten map 

(B)  Image under Gauss map 

(C)  Image under Lagrange's map 

(D)  Image of sphere 

88. The relationship between the spherical 

images of the surface S with orientation 

N and S with orientation – N is : 

(A) reflection through origin 

(B)  reflection about x-axis 

(C)  reflection about y-axis 

(D)  None of the above 

89. If  : I  S is a geodesic on an n-

surface S in R
n + 1

, then : 

(A) acceleration of  is tangent to S 

(B)  acceleration of  is orthogonal  

to S 

(C)  velocity of  is orthogonal to S 

(D)  velocity of  is tangent to S 

90. A geodesic in the cylinder 
2 2
1 2 1x x   

is always of form : 

(A) (cos (at + b), sin (at + b), ct + d) 

(B)  (cos t,  sin t, cos t + sin t) 

(C)  (cos at, sin bt, 0) 

(D)  (cos (at + b), sin (at + b), at + b) 
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91. On the sphere, a maximal geodesic in 

the 2-sphere is always a part of : 

(A) a circle 

(B)  an ellipse 

(C)  great circles 

(D)  straight lines 

92.  : I  S is a geodesic if an only if it 

satisfies the differential equation : 

(A) ( .No )(No ) 0       

(B)  ( .No )(No ) 0       

(C)  ( .No )(No ) 0       

(D)  ( .No )(No ) 0       

93.  : I  S is a geodesic on an n-surface 

S in R
n + 1

, then : 

(A)  is orthogonal to S 

(B)  speed of  is constant 

(C)     

(D)  All of the above 

94. An n-surface S in R
n + 1

 is said to be 

geodesically complete, if : 

(A) domain of every maximal 

geodesic is R 

(B)  image of every maximal geodesic 

is S 

(C)  image of every maximal geodesic 

is complete subset of S 

(D)  domain of every maximal 

geodesic is complete subset  

of R 

95. Covariant derivative of a vector field X 

on an n-surface S is given by : 

(A) X( )+{ ( ).N( ( ))}N( ( ))t t t t     

(B)  X( ) –{X( ).N( ( ))}N( ( ))t t t t    

(C)  X( )+{X( ).N( ( ))}N( ( ))t t t t    

(D)  X( ) –{ ( ).N( ( ))}N( ( ))t t t t     
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96. What is the relationship between the 

ordinary derivative X and X' of a vector 

field X on an n-surface ? 

(A) X is the projection of X' to the 

tangent space 

(B)  X is the projection of X' to the 

normal space 

(C)  X' is the projection of X  to the 

tangent space 

(D)  One is a scalar multiple of the 

other 

97. What is the relationship between the 

acceleration   and the covariant 

acceleration '  of a parameterized 

curve  on an n-surface : 

(A) one is a scalar multiple of the 

other 

(B)  '  is the projection of   to the 

normal space  

(C)    is the projection of '  to the 

tangent space 

(D)  '  is the projection of   to the 

tangent space 

98. If X and Y be two vector fields along a 

parameterized curve  on an n-surface, 

then (X.Y)' is equal to : 

(A) X.Y + X.Y   

(B)  X'Y + X.Y'   

(C)  X.Y' + X'.Y   

(D)  Both (A) and (B) 

99. If X is Euclidean parallel, then : 

(A) X is constant 

(B)  X is Levi-Civita parallel 

(C)  X is oscillatory 

(D)  None of the above 

100. If  be a geodesic on a 2-surface S, 

Then a vector field X tangent to S along 

 is parallel along  if and only if : 

(A) || X || and the angle between || X || 

and   are constants 

(B)  || X || is constant 

(C)  || X || and   are constants 

(D)  || X' || and  ' are constants 
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4. Four alternative answers are mentioned for 

each question as—A, B, C & D in the 

booklet. The candidate has to choose the  

correct answer and mark the same in the 

OMR Answer-Sheet as per the direction : 

 4. iz'u&iqfLrdk esa izR;sd iz'u ds pkj lEHkkfor 

mÙkjµA, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa 

fodYiksa esa ls lgh mÙkj Nk¡Vuk gSA mÙkj dks OMR 

vkUlj&'khV esa lEcfU/kr iz'u la[;k esa fuEu izdkj 

Hkjuk gS % 

Example :  
mnkgj.k % 

Question :  
iz'u % 

Q. 1  iz'u 1 

Q. 2  iz'u 2 

Q. 3  iz'u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mÙkj ;k ,sls mÙkj ftUgsa dkVk ;k cnyk x;k 

gS] ;k xksys esa vk/kk Hkjdj fn;k x;k] mUgsa fujLr dj 

fn;k tk,xkA 

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

 5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj lgh 

gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

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. 

 6. lHkh mÙkj dsoy vks- ,e- vkj- mÙkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mÙkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mÙkj ekU; ugha gksxkA 

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

 7. vks- ,e- vkj- mÙkj&i=d (OMR Answer Sheet) 

ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns'kksa 

dks lko/kkuhiwoZd i<+ fy;k tk;sA 

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. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz'u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 

blank pages provided for the purpose in the 

booklet. 

 10. dksbZ Hkh jQ dk;Z  iz'u&iqfLrdk ds vUr esa] jQ&dk;Z ds 

fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 

pager and cellular phone in examination hall 

is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk 

lsY;qyj Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr 

gSA  

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. 

 12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

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. 

 egRoiw.kZ % iz'uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa fd 

iz'u&iqfLrdk ds lHkh i"̀B HkyhHkk¡fr Nis gq, gSaA ;fn 

iz'uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks fn[kkdj 

mlh fljht dh nwljh iz'u&iqfLrdk izkIr dj ysaaA 


