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B031009T ( 3 )  Set-A 

1. The founder of the calculus of 

variations  is :  

(A) Leonhard Euler 

(B)  Nicolas Fuss 

(C)  Joseph Louis Lagrange 

(D)  Newton and de L' Hospital 

2. The birth year of the Calculus of 

Variations is : 

(A) 1694 

(B)  1696 

(C)  1707 

(D)  1730 

3. The solution of the brachistochrone 

problem was given by : 

(A) L. Euler 

(B)  Leibnitz 

(C)  Lagrange's 

(D)  Johann Bernoulli 

4. Every solution of Euler's equation 

which satisfies the boundary condition 

is called a/an : 

(A) Admissible solution 

(B)  Stationary value 

(C)  Extremal 

(D)  Maximals 

5. A necessary condition that the integral 

v[y(x)] = 1

0

F( , , ) ,
x

x
x y y dx  y(x0) = y0 and 

y(x1) = y1 will be stationary is : 

(A) v = Constant 

(B)  v = 0 

(C)  v  0 

(D)  None of the above 

6. If F(x, y, y) depends only on y and y 

then Euler's equation for the functional 

2

1

F( , , )
x

x
x y y dx  reduces to : 

(A) F – yFy = 0 

(B)  F – yFy = C 

(C)  F + yFy = C 

(D)  F + yFy = 0 

7. The path of the 'quickest descent' is : 

(A) Catenary 

(B)  Equiangular spiral 

(C)  Cycloid 

(D)  Family of Circles 
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8. The shortest curve joining two points 

(x1, y1) and (x2, y2) is : 

(A) Family of circles 

(B)  Equiangular spiral 

(C)  Straight line joining two points 

(D)  Family of straight lines 

9. Necessary condition for existence of 

extermal of the functional  

  1

0

( ) F( , , )
x

x
v y x x y y dx   

 is : 

(A) 
F F

0
  

     

d

y dx y
 

(B)  
F F

0
d

y dx y

  
  

   
 

(C)  
F F

0
y x y

   
  

    
 

(D)  None of the above 

10. Euler's Lagrange's equation can also be 

represented in the form : 

(A) 
F F

F 0y
x y x

   
    

    
 

(B)  
F F

F 0
d

y
x y dx

  
    

   
 

(C)  
F F

F 0
d d

y
dx y dx

  
    

  
 

(D)  
F F

F 0
d

y
dx y x

  
    

   
 

11. The extremal of the functional  

 
1

0
( ) ( sin cos )v y x x y y dx   

 with boundary condition y(0) = 0,  

 y(1) = 
2


 is : 

(A) y = tan
–1

 x 

(B)  y = cot
–1

 x 

(C)  y = sin
–1

 x + cos
–1

 x 

(D)  No extremal exist 

12. Functional : 

                   
  1

0

( ) F( , , )
x

x
v y x x y y dx   

 if F is independent of y, then Euler's 

Lagrange's equation is : 

(A) 
F

0
y




 
 

(B)  
F

Constant
y




 
 

(C)  
F

0



y

 

(D)  
F

Constant
y





 

13. The closed plane curve of given length 

that encloses maximum area is : 

(A) Cycloid 

(B)  Catenary 

(C)  Circle 

(D)  Straight line 
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14. The extremals of the functional  

  21

0

( ) ,
x

x
v y x y dx   y(x0) = y0, y(x1) = y1 

 is : 

(A) Entire x-axis 

(B)  The portion of x-axis which 

satisfies the given boundary 

condition 

(C)  No extremal exists 

(D)  Entire y-axis 

15. The extremals of the functional  

 
 ( ) ( ) ,

b

a
v y x y xy dx    y(a) = y0   

 and y(b) = y1 is : 

(A) y = x 

(B)  y – y1 = 2 1

1
2 1

( )
y y

x x
x x





 

(C)  y = x
3 

(D)  No extremal exists 

16. The curve joining two points that yields 

a surface of revolution of minimum 

area when revolved about x-axis is : 

(A) Family of paraboloid 

(B)  Family of circles 

(C)  Family of catenaries 

(D)  Family of straight line 

17. The stationary function of 

4 2

0
( ) ,xy y dx   

   which is 

determined by the boundary conditions 

y(0) = 0 and y(4) = 3 is : 

(A) ( 1)
2

x
y x   

(B)  ( 1)
4

x
y x   

(C)  y = x(x – 1) 

(D)  y = x(x + 1) 

18. The extremals of the functional 

 
2

1

0

1
( )

x

x

y
v y x dx

x

 
   is : 

(A) y = c cosh 

1

x c

c


 

(B)  x
2
 = 4a (y – c) 

(C)  x
2
 + (y – c1)

2
 = c2

2
 

(D)  y = c1x + c2 

19. Which one of the following is linear 

functional ? 

(A)   21

0

( ) ( 2 )  
x

x
v y x y y dx  

(B)    21

0

( ) ( 2 )  
x

x
v y x y y dx  

(C)    21

0

( ) ( )   
x

x
v y x y yy x dx  

(D)    1

0

( ) ( 2 )  
x

x
v y x y y dx  
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20. The extremals of the functional 

 
1 2

0
( ) ( ) 12 ,v y x y xy dx   

   y(0) = 0 

and y(1) = 1 represents : 

(A) Nodal cubic curve 

(B)  Family of straight line 

(C)  Family of circles 

(D)  Cycloid 

21. Geodesics on a surface is a curve along 

which the distance between any two 

points of the surface is : 

(A) Minimum 

(B)  Maximum 

(C)  Either maximum or minimum 

(D)  Fixed 

22. Geodesics on a plane are : 

(A) Concentric circles 

(B)  Straight lines 

(C)  Circular helix 

(D)  Cubic curves 

23. Geodesics on a right circular cylinder of 

fixed radius is : 

(A) Straight lines 

(B)  Family of paraboloid 

(C)  Nodal cubic curves 

(D)  Circular helix 

24. If the area of the surface of revolution 

of a curve y = y(x) is 

22

1

2 1 ( )
x

x
y y dx    and is minimum, 

then the curve is : 

(A) Family of catenaries 

(B)  Family of straight lines 

(C)  Family of concentric circles 

(D)  None of the above 

25. Which curves can give an  

extremum of the functional 

 
1 2

0
( ) ( ) 12 ,v y x y xy dx   

   y(0) = 0, 

y(1) = 1 ? 

(A) y(x) = x
3
 – 1 

(B)  y(x) = x
3
 – x 

(C)  y(x) = x
3
 

(D)  y(x) = x
3
 + 2x 
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26. The geodesics on a sphere of a radius 'a' 

are its : 

(A) Straight line 

(B)  Catenary 

(C)  Great circle 

(D)  Circular helix 

27. An extremum of the functional 

 
1 2 2

0
( ) ( 2 )v y x xy y y y dx     with 

y(0) = 1, y(1) = 2 is : 

(A) 
2

x
y    

(B)  
2

x
y   

(C)  y =  x 

(D)  No extremal exist 

28. Extremal of the functional 

          
1

( )
e y xv y x xe ye dx    

with y(1) = 1, y(e) = e is : 

(A) y(x) = log x – x  

(B)  y(x) = x – log x 

(C)  y(x) = x + log x 

(D)  No extremal exists 

29. Euler's equation for the functional 

2 22

1

( ) 2 ( ) ( )
x

x
p x y q x yy r x y dx    
   

is :

 

(A) First order linear differential 

equation 

(B)  Second order linear differential 

equation 

(C)  Second order non-linear 

differential equation 

(D)  None of the above 

30. Extremal for the variational problem 

   
log 2 2 2

0
( ) x xv y x e y e y dx    

satisfy the differential equation : 

(A) y – y + e
x
y = 0 

(B)  y – y + e
2x

y = 0 

(C)  y – y – e
2x

y = 0 

(D)  y + y + e
2x

y = 0 
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31. Extremal y = y(x) for the variational 

problem  
1 2

0
( ) 1 ( )v y x y dx   

   

satisfies the ordinary differential 

equation is : 

(A) Homogeneous linear differential 

equation of fourth order 

(B)  Homogeneous non-linear 

differential equation of fourth 

order 

(C)  Homogeneous linear differential 

equation of more than fourth 

order 

(D)  None of the above 

32. The extremals of the functional 

 
/4 2 2 2

0
( ) ( ) ,


    
 v y x y y x dx   

y(0) = 0, y(0) = 1, 
1

4 4 2
y y

    
     

   
 

is : 

(A) y(x) = sin x 

(B)  y(x) = cos x 

(C)  y(x) = tan x 

(D)  y(x) = x 

33. How many extremals are possible for 

the extremals  
1

0
( ) ( ) ,v y x y y dx    

y(0) = 1, y(1) = – 1, y(0) = 1,  

y(1) = 1 ?  

(A) Only one 

(B)  Exactly two 

(C)  Infinite many 

(D)  None of the above 

34. Extremal of the functional 

 
3

2

21
I ( ) ,

x
y x dx

y



  y(1) = 0 and  

y(2) = 3 is : 

(A) y = x
2
 + 1 

(B)  y = x
2
 – 1  

(C)  y = x
3
 – 1  

(D)  y = x – 1  
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35. Extremal of the functional 

 
1 2 2

0
I ( ) ( ) 4 ,y x y y dx   

   y(0) = e
2
 

and y(1) = 1 lies on the curve : 

(A) y = e
2x

 

(B)  y = e
x
 

(C)  y = e
2–2x

 

(D)  y = e
2+2x 

36. The functional 

  
/2 2 2

0
I ( ) ( ) ;y x y y dx


   
   y(0) = 0, 

1
2

y
 

 
 

 has :  

(A) Unique extremal 

(B)  Two extremal 

(C)  No extremal 

(D)  Infinite extremal 

37. The solutions of Euler-Poisson equation 

are called as : 

(A) Stationary solution 

(B)  Extremals 

(C)  Trial solution 

(D)  Admissible solution 

38. For the functional 

    2I ( ) 2 ;
b

a
y x y xyy dx    y(a) = ya 

and y(b) = yb, the number of extremals 

equals to : 

(A) 0 

(B)  1 

(C)  2 

(D)  Infinite 

39. The Euler's equation for a functional of 

the form F( , )
b

a
x y dx  is : 

(A) Fy = c1 

(B)    1F Fy y

d
c

dx
   

(C)  Fy = c1 

(D)  Fy = 0 

40. The Euler equation for the functionals 

 
22

D
I ( , )

z z
z x y dxdy

x y

    
     
      

  

satisfy : 

(A) Wave equation 

(B)  Poisson's equation 

(C)  Laplace equation 

(D)  Heat equation 
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41. The necessary conditions for the  

existence of extremals for functional  

 
D

I ( , ) F( , , , , )  x yu x y x y u u u dxdy   

is : 

(A) 
F F F

0
      

           x yu x u y u
 

(B)  
F F F

0
      

           x yu x u y u
 

(C)  
F F F

0
    

         x y

d d

u dx u dy u
 

(D)  None of the above 

42. The necessary condition for the 

functional   2

1
I ( ) F( , , , )

x

x
y x x y y y dx    

to be an extremum is : 

(A)  F F 0y y

d

dx
   

(B)  F F Cy yy     

(C)     
2

2
F F F 0y y y

d d

dx dx
     

(D)     
2

2
F F F 0y y y

d d

dx dx
     

43. The extremals of the functional 

   
/2 2 2

0
I ( ), ( ) 2y x z x y z yz dx


      

are the solution of simultaneous 

differential equation : 

(A) y + z = 0, z + y = 0 

(B)  y – z = 0, z + y = 0 

(C)  y – z = 0, z – y = 0 

(D)  y + z = 0, z – y = 0 

44. Euler's equations for the functional 

2 2 2 2

1
( )y z z dx     are given by : 

(A) y + y = 0, z + z = 0 

(B)  y = 0, z – z = 0 

(C)  y – y = 0, z = 0 

(D)  None of the above 

45. The extremal of the functional 

  2 2

0
I ( ) ( ) ,y x y y dx


   
   y(0) = 1, 

y() =  has : 

(A) A unique extremals if  = 1 

(B)  Infinite many extremal if  = 1 

(C)  A unique extremal if  = – 1 

(D)  Infinite many extremals if  = – 1 
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46. The extremal of the functional 

2
2

0

y
dx

x


  with y(0) = a, y(2) = b is 

parabola passing through origin. Then a 

and b are : 

(A) a = 0, b = 1 

(B)  a = 1, b = 2 

(C)  a = – 1, b = 2 

(D)  a = 0, b = 2 

47. If F(x, y, y) is a function of y alone, 

then the extremal of the functional 

2

1
F( , , )

x

x
x y y dx  is : 

(A) Circle 

(B)  Straight line 

(C)  Nodal cubic curve 

(D)  Catenary 

48. For the functional 

               2I ( ) ( )
b

a
y x x y dx    

the extremal is a : 

(A) Straight line 

(B)  Circle 

(C)  Catenary 

(D)  Parabola 

49. Euler's equation for the functional 

 
22

D
I ( , )

    
          

 
z z

z x y dxdy
x y

  

is : 

(A) 
2 2

2 2
0

z z

x y

 
 

 
 

(B)  
2 2

2 2
0

z z

x y

 
 

 
 

(C)  
2 2

2 2
· 0

z z z

xx y

  
 

 
 

(D)  None of the above 

50. Extremal of the functional 

       1 2

0
I ( ) (2 )

x

x
y x xy y dx     

lies on the : 

(A) Four parameter family of curves 

(B)  Five parameter family of curves 

(C)  Six parameter family of curves 

(D)  Seven parameter family of curves 
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51. The simplification of the Euler-

Lagrange equation is known as : 

(A) Belframi identity 

(B)  Hamilton’s identity 

(C)  Liouville’s identity 

(D)  Legendre’s condition 

52. F(x, y, y') is not functional because : 

(A) Its range is infinite 

(B)  Its range is R 

(C)  Its range is not R 

(D)  None of the above 

53. Solid figure of revolution which, for a 

given surface area, has maximum 

volume is : 

(A) A circle 

(B)  A sphere 

(C)  An ellipse 

(D)  A parabola 

54. In the equation H = f + g, where 

2

1
Hdx to be an extremum,  is called   

as :  

(A) Isoperimetric constant 

(B)  Kernels 

(C)  Lagrange Multiplier 

(D)  Green’s function 

55. The curve made by a cable of fixed 

length suspended from two points for 

minimum gravitational potential energy 

is : 

(A) Circular 

(B)  Parabolic 

(C)  Hyperbolic 

(D)  Catenary 

56. The problem where a curve of given 

perimeter and it encloses the maximum 

area is known as : 

(A) Geodesics 

(B)  Brachistochrone 

(C)  Isoperimetric 

(D)  Weierstrass 
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57. The transversality condition which 

together with the relation y(x1) = (x1)   

is : 

(A) 

1

F
F+( '+ ') 0

'
x x

y
y



 
  

 
  

(B)  

1

F
F+( '– ') 0

'
x x

y
y



 
  

 
 

(C)  

1

F
F+( '– ') 0

x x

y
y



 
  

 
 

(D)  None of the above 

58. The function  

E(x, y, y', p) = F(x, y, y') – F(x, y, p)  

– (y' – p) Fp(x, y, p) is known as : 

(A) Weiersbrass function 

(B)  Lagrange’s function 

(C)  Jacobi condition 

(D)  Legendre condition 

59. The Jacobi equation is given by : 

(A)  ' ' 'F  – F – (F ') 0yy yy y y

d d
u u

dx dx

 
 

 
 

(B)   ' ' 'F  – F (F ') 0
 

   yy yy y y

d d
u u

dx dx
 

(C)   ' ' 'F  – F – (F ') 0yy y y yy

d d
u u

dx dx

 
 

 
 

(D)  None of the above 

60. The Euler’s-Ostrogradsky equation for  

22

D
I[U( , )]

u u
x y dxdy

x y

    
    
     

 

 where the value of u are prescribed  

on the boundary C of the  

domain D : 

(A) 
2
U = f(x, y)

(B)  U  = 0 

(C)  
2
U = 0 

(D)  None of the above 
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22

D
2 ( , )

z z
zf x y dxdy

x y

    
    
     

 

61. External of the isometric problem 

2( ')
b

a
y dx  subject to 

b

a
ydx  = C is : 

(A) y = x
2
 + ax + b

(B)  y = x
3
 + ax + b

(C)  y = x + b

(D)  y = x
3
 + ax

2
 + bx + C

62. The extremal of the functional 

I[ ( , )]z x y   

   

where f(x, y) is known function : 

(A) 
2
z = 0 

(B)  
2
z = 2f(x, y) 

(C)  
2
z = f(x, y) 

(D)  
2
z = f(x, y)z 

63. The length of a curve expressed in the 

parametric from x = x(t), y = y(t) as ‘t’ 

increases from t1 to t2 is given by : 

(A) 
2

1

2 2
t

t

dx dy
dt

dt dt

   
   

   
   

(B)  
2

1

2 2
t

t

dx dy
dt

dt dt

   
    

   
  

(C)  
2

1

2 2

2
t

t

dx dy
dt

dt dt

   
   

   
  

(D)  None of the above 

64. For what curve, the time taken along 

which the least, when velocity at any 

point of it is v = x : 

(A) A family of circles 

(B)  A family of straight lines 

(C)  Catenary 

(D)  Cycloid 

65. The shortest distance between the 

parabola y = x
2
 and the straight line  

x – y = 5 is : 

(A) 
4

5
 

(B)  2 2 –1   

(C)  
19 2

8
  

(D)  
19

8 2
  

66. The shortest distance between parabola 

y
2
 = 4x and the straight line x + y = – 5 

is : 

(A) 2 2   

(B)  2 2 –1   

(C)  3 2   

(D)  2 3   
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67. The shortest distance between  

point A (1, 0) and ellipse 4x
2
 + 9y

2
 = 36 

is : 

(A) 
2

5
  

(B)  
3

5
  

(C)  
1

5
  

(D)  
4

5
  

68. The minimum distance between  

circle x
2
 + y

2
 = 1 and straight line  

x + y = 4 is : 

(A) 2 2   

(B)  2 2 –1   

(C)  2 2 2   

(D)  3 2 –1   

69. The function of the form 

2

1

2I[ ( )] ( , ) 1 ( ') 
x

x
y x g x y y dx  

where g(x, y) does not vanish at the 

movable boundary point x2 then 

transversality conditions reduce to : 

(A) Legendre’s condition 

(B)  Orthogonality condition 

(C)  Jacobi condition 

(D)  Weierstrass condition 

70. The extremum of the functional  

2

0
I[ ( )] ( ' 3) ,y x ey dx  y(0) = 0,   

y(2) = 1 : 

(A) 
2

2

x
y    

(B)  
2

x
y   

(C)  y = 2x 

(D)  y = x 
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71. Use the equation for the functional 

2

1

I[ ( )] F( , , ', ")
x

x
y x x y y y dx   

to be an extremum is : 

(A) Euler’s Lagrange’s Equation 

(B)  Euler’s Ostrogradasky Equation 

(C)  Euler’s Poisson Equation 

(D)  Euler’s Equation 

72. The extremal of the functional  

log2 – 2 2

0
I[ ( )] ( ' – )x xy x e y e y dx   

possesses solution if we substitute :  

(A) x = log v, y = u 

(B)  x log u, y = v 

(C)  x= log u, y = v
2
 

(D)  x = log u, y = u
2
 

73. Function y(x) for which  

1 2 2

0
( ' )x y dx  is stationary given that 

2 2

1
2 y dx ; y(0) = 0, is : 

(A) y = sin mx

(B)  y =  2 sin mx 

(C)  y =  3 sin mx 

(D)  y = 4 sin mx 

74. Extremal of the functional  

3
2

21
I[ ( )]

( ')

x
y x dx

y
   y(1) = 0 and 

y(2) = 3 is : 

(A) y = x
2
 – 1 

(B)  y = x
3
 – 1 

(C)  y = x – 1 

(D)  y = x
3
 – x 
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75. For a functional involving n
th

 order 

derivatives how many boundary 

conditions are typically required to 

solve the Euler’s-Ostrogradsky 

equation ? 

(A) n + 1 

(B)  n 

(C)  2n 

(D)  n – 1 

76. The functional : 

I[y(x1)] = 
1 2

0
(1 )(y') ,x dx

 
y(0) = 0, 

                                                y(1) = 1  

possesses : 

(A) Strong maxima 

(B)  Strong minima 

(C)  Weak minima but not a strong 

maxima 

(D)  Weak maxima but not a strong 

minima 

77. In a conservative field a system moves 

from t1 to t2 in such a way that  

                   

2

1

(T – V)
t

t
dt   

is an extremum, when : 

(A) Maximum 

(B)  Minimum 

(C)  Neither Maximum nor Minima 

(D)  None of the above 

78. The Hamilton’s cannonical equation of 

motion is : 

(A) 
H H

,i j
i i

q p
p q

  
 
 

  

(B)  
H H

, –i j
i i

q p
p q

  
 
 

 

(C)  
H H

– , –i j
i i

q p
p q

  
 

 
 

(D)  None of the above 
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79. In a conservative field the Hamilton’s 

principle is : 

(A) 
2

1

L 0
t

t
dt    

(B)  
2

1

L 0
t

t
dt    

(C)  Both (A) and (B) 

(D)  None of the above 

80. Let q1, q2 .... qn denote generalised 

coordinate of material system and  

L = T – V is the Lagrange’s function. 

Then the Lagrange’s equations of 

motion are : 

(A) 
L L

– 0,( 1,2,..... )
  

    

d
r n

qr dt qr
  

(B)  
L L

– 0,( 1,2,..... )
  

    

d
r n

qr dt qr
 

(C)  
L L

0,( 1,2,..... )
  

     

d
r n

qr dt qr
  

(D)  None of the above 

81. The mechanical system in which ‘t’ the 

time, does not enter explicitly in rv = rv 

(q1, q2, ...... qn, t) is called : 

(A) Holonomic system 

(B)  Rheonomic system 

(C)  Scleronomic system 

(D)  None of the above 

82. If H is the Hamiltonian and ‘f’ is any 

function depending upon on position, 

momenta and time, if [H, F] is the 

Poisson Bracket, then : 

(A) 
F F

–[H,F]
d

dt t





  

(B)  
F F

– [H,F]
d

dt t


 


 

(C)  
F F

[H,F]
d

dt t


 


 

(D)  
F F

– –[H,F]
d

dt t





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83. For a conservative field, the Lagrange’s 

function (L) of the system is defined  

as : 

(A) L = K.E. – P.E. 

(B)  L = K.E. + P.E. 

(C)  L = (K.E. + P.E.)
2
 

(D)  None of the above 

84. For a conservative holonomic 

dynamical system principle of least 

action is : 

(A) 
1

0

(2L) 0
t

t
dt    

(B)  
1

0

(2E) 0
t

t
dt   

(C)  
1

0

(2T) 0
t

t
dt   

(D)  
1

0

(2V) 0
t

t
dt   

85. In a simple dynamical conservative 

system sum of kinetic energy and 

potential energy is : 

(A) Not constant 

(B)  Constant 

(C)  Zero 

(D)  Varying 

86. The equation of motion of one- 

dimensional harmonic oscillator is : 

(A) – 0mx kx   

(B)  0 mx kx  

(C)  0mx kx   

(D)  0 kx mx  

87. Hamiltonian function is : 

(A) H = L k k

k

p q   

(B)  H = – L k k

k

p q  

(C)  H = – L k k

k

p q  

(D)  H = L+ k k

k

p q  

88. In the Poisson-Bracket Condition, 

which is true ? 

(A) [Q, P] = – 1 

(B)  [Q, P] = 2 

(C)  [Q, P] = 0 

(D)  [Q, P] = 1 
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89. Which transformation is  

canonical ? 

(A) 21
Q= , P=qp

p
  

(B)  
2

2

1
Q= , P=q p

p
 

(C)  
2 2

3

1
Q= , P= p q

p
 

(D)  None of the above 

90. Which transformation is cannonical ? 

(A) 
2 2 –11

P= ( ), Q tan
2

 
    

p
p q

q
  

(B)  
2 2 –11

P= – ( ), Q tan
2

 
    

q
p q

p
 

(C)  
2 2 –11

P= ( ), Q tan
2

 
    

q
p q

p
 

(D)  
2 2 –11

P= – ( ), Q tan
2

 
    

p
p q

q
 

91. The value of  and  to be equations  

Q = q

 cos p, P = q


 sin p represent a 

cannonical transformation : 

(A)  = 2,  = 
1

2


(B)  
1

, 2
2

   

(C)   = 
1

2
,  = 

1

2


(D)   = 2,  = 1

92. The transformation  

     Q = 
1

log sin p
q

 
 
 

, p = q cot p 

is canonical. Then generating function 

is : 

(A) F = (p + cot p)q 

(B)  F = (p – cot p)q 

(C)  F = (p
2
 + cot p)q 

(D)  None of the above 
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93. The transformation Q = aq + bp,  

P = cq + dp is canonical, if : 

(A) (ad – bc)  1 

(B)  (ad – bc) = 1 

(C)  ad – bc = 0 

(D)  – 1
a b

d c

 
 

 
  

94. The curve along which the integral 

I[y(x)] = 2 2
/2 2

0
( – ' )x y y dx


  with  

y(0) = 1, 
2

y
 

 
 

 = 0 is : 

(A) y(x) = sin x 

(B)  y(x) = sin x + cos x 

(C)  y(x) = cos x 

(D)  y(x) = sin – cos x 

95. The extremals of the functional  

I[ ( )] ( ') ,
b

a
y x y xy dx   y(a) = y0,  

y(b) = y1 is :  

(A) Family of straight lines 

(B)  Family of circles 

(C)  Family of catenaries 

(D)  No extremal exists 

96. For what value of the parameter  the 

transformation P = q sin  + p cos ,  

Q = q cos  – p sin  is canonical ? 

(A) 
4


  

(B)  
2


  

(C)  0 

(D)  For all values of 
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97. The extremum of the functional 

3

0
I[ ( )] ( ') , (0) 0, ( )

a
y x y dx y y a b    

(A) 
b

y x
a

   

(B)  
a

y x
b

   

(C)  
2b

y x
a

  

(D)  None of the above 

98. The extremum of the functional  

3
2

21
I[ ( )]

( ')

x
y x dx

y
  , y(1) = 1, y(2) = 4 

is : 

(A) Weak minimum exists along  

y = x
3
 

(B)  Weak minimum exists along  

y = x
2
 

(C)  Strong minimum exist along  

y = x
2
 

(D)  Strong maximum exists along  

y = x
2
 

99. The extremal of the functional 

       

22 2

D

I[ ( )]
u u u

y x
x y z

       
       

        
  

 

dxdydz  

 is : 

(A) 
2 2 2

2 2 2
– 0

u u u

x y z

  
 

  
  

(B)  
2 2 2

2 2 2
– – 0

u u u

x y z

  


  
 

(C)  
2 2 2

2 2 2
0

u u u

x y z

  
  

  
 

(D)  None of the above 

100. In calculus of variation gives method to 

determine maxima or minima of some 

mathematical terms known as : 

(A) Functions 

(B)  Admissible functions 

(C)  Functionals 

(D)  General relativity 
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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 


