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1. The Gamma function is defined as :

(A)   1

0

    t zz e t dt     ,

 Re 0z

(B)   1

0

   t zz e t dt    ,

 Re 0z

(C)   1

0

   t zz e t dt      ,

 Re 0z

(D) None of the above

2. The value of Euler’s constant (r) lying

between :

(A) 0 to ½ (B) ½ to 1

(C) 1 to 3
2 (D) 3

2  to 2

3. The value of  n  when 0n  is :

(A) 0

(B) 1

(C) 
(D) not defined

4. The value of 
1

2
  
 

 is :

(A) 
(B)  
(C) 2 
(D) not defined

5. Euler’s product for  z  is :

(A)  
1

1

1 1
1 1





         
    


n

z
z

z n n

(B)  
1

1

1 1
1 1





           
     


z

n

z
z

z n n

(C)  
1

1

1
1 1





           
     


z

n

z
z

n n

(D) None of the above

6. The essential singularity of Gamma

function is :

(A) 0z  only

(B) z  only

(C) 0, 1, 2,....  z

(D) 1z  only

7. The value of

1 2 3 8
  ..........

9 9 9 9
       
       
       

 is :

(A)
416

3
 (B)

416

5


(C)
48

3
 (D)

216

3


8. Relation between Beta and Gamma

function is :

(A)    
, 


p q

p q
p q



(B)  ,
 




p q
p q

p q


(C)    
,

2



p q

p q
p q



(D)  ,  p q p q
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9. The value of  z  is given by :

(A)       
! 

lim
1 2 ........


  

z

x

n n
z

z z z n

(B)    
    

1 ! 
lim

1 2 ........




  

z

x

n n
z

z z z n

(C)           
! 

lim
1 2 .....


  

z

x

n n
z

z z z z n

(D) None of the above

10. The value of     1z z  is :

(A)
sin z


, where  0 Re 1 z

(B) cosec ,z  where

 0 Re 1 z

(C) cosec ,z   where

 0 Re 1 z

(D) sin ,z   where

 0 Re 1 z

11. If  is any complex number and n is a

non-negative integer, then the factorial

function  n
  is defined as :

(A)          1 2 ... 1   n   ;

1n
(B)          1 2 ... 1   n    ;

1n

(C)     1 2 ...   n    ;

1n

(D)     2 3 ...   n   ;

1n

12. For positive value of n, the value of

Beta function  , 1p n  is :

(A)  
!

n

n

p (B)   1

!

n

n

p

(C)
 
 

1 !

n

n

p (D)
 
  1

1 !





n

n

p

13. The Beta function is defined as :

(A)         11

0
, 1

  
qpp q x x dx

(B)       
1 1

0
, 1

 
qpp q x x dx

(C)        
1 11

0
, 1

 
qpp q x x dx

(D)      
1 1

0
, 1 

qpp q x x dx

14. If the product  
1

1




 n
n

a  converges,

then lim
 nn

a  is equal to :

(A) 0

(B) 1

(C) 
(D) 

15. The value of  1
  is :

(A) 0

(B) -r (where r is Euler’s constant)

(C) r (r is Euler’s constant)

(D) 
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16. Laplace equation is :

(A) 2 0 

(B) 2 0 

(C) 2 0  

(D) 2 0  
17. The difference formula for Gamma

function is :

(A) z z z

(B) 1 z z z

(C) 1 1  z z z

(D) 1 z z z

18. If 2k , then the value of 
1

1

sin




k

s

s

k


is :

(A
2k

k
(B) 12 k

k

(C)
1

2


k

k
(D) 12 k

k

19. If n is a positive integer and z is neither

zero nor a negative integer, then :

(A)    
  1

1 ! 
lim







z

n
n

n n
z

z

(B)     1

! 
lim





z

n
n

n n
z

z

(C)    
 

1 ! 
lim





z

n
n

n n
z

z

(D) None of the above

20. If x is real, then the value of  ix  is :

(A)
sinhx x




(B)
sinhx x



(C)
sinhx x




(D) None of the above

21. Gauss’s multiplication theorem

reduces to Legendre’s duplication

formula when m
(A) 1

(B) 2

(C) 3

(D) 0 or 1

22. The Gamma function has simple poles

at which points?

(A) No poles

(B) Positive integers

(C) Non-positive integers

 0, 1, 2, 3,...  

(D) At z
23. Legendre duplication formula (one

common form) is :

(A)     1 / sin z z z 

(B)       1 2 1 2 2   zz z z

(C)            2 1 ½  2 2  zz z z

(D)           1 2 ½  2 2  zz z z
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24. For Hypergeometric function, correct

statement is :

(A) Every hypergeometric series is

geometric series

(B) Hypergeometric series is a

generalisation of the

geometric series

(C) There is no relation between

geometric and hypergeometric

function

(D) None of the above

25. The hypergeometric differential

equation for 2 1F  is a linear ordinary

differential equation of which order?

(A) Third order

(B) Second order

(C) First order

(D) Fourth order

26. The hypergeometric function

 2 1 , ; ;F a b c z  is equal to :

(A)
   
 0 !






n

n n

n n

a c z

b n

(B)
   
 

1

0 !






n

n n

n n

a b z

c n

(C)
   
   0 1 !








n
n n

n n

a b z

c n

(D)
   
 0 !






n

n n

n n

a b z

c n

27. The hypergeometric function

 2 1 , ; ;F a b c z  is symmetric in :

(A) a and b

(B) b and c

(C) c and a

(D) All of the above

28.  2 1 , ; ;
d

F a b c z
dz

 is equal to :

(A)  2 1 1, 1; 1;  
a

F a b c z
bc

(B)  2 1 , ; ;
ab

F a b c z
c

(C)  2 1 1, 1; 1;  
ab

F a b c z
c

(D)  2 1 1, 1; 1;  
ab

F a b c z
c

29. The hypergeometric series reduces to

simple geometric series by putting :

(A) 0,   a b c

(B) 1,   a b c

(C) 0 or 1,   a b c

(D) 1,   a b c
30. Hypergeometric differential equation

is :

(A)     
2

2
1 1    d w

z z c z a b
dz

0 
dw

abw
dz

(B)     
2

2
1 1    d w

z z c z a b
dz

0 
dw

abw
dz

(C)     
2

21 1    
d w

z z c z a b
dz

0 
dw

abw
dz

(D) None of the above
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31. The confluent hypergeometric

differential equation is a linear

differential equation of which order?

(A) First order

(B) Second order

(C) Third order

(D) Fourth order

32. The generalised hypergeometric

function p qF  reduces to confluent

hypergeometric function, if the value
of p and q is :

(A) 2,  1 p q

(B) 3,  2 p q

(C) 2,  2 p q

(D) 1,  1 p q

33.  2 1 , ; ;
n

n

d
F a b c z

dz
 at 0z  is equal to:

(A)
 

   
n

n n

a

b c

(B)
   

 
1 1

1

 



n n

n

a b

c

(C)
   
 

n n

n

a b

c

(D)
   

 
1 1 n n

n

a b

c

34. The generalised hypergeometric

function p qF  reduces to

hypergeometric function, if the value
of p and q is :

(A) 2,  1 p q

(B) 3,  2 p q

(C) 1,  2 p q

(D) 1,  1 p q

35. The integral representation of

 2 1 ; ;F a b z   is :

(A)      
 

   
 

1 11

0
1

 

  
 

b aa ztb
t t e dt

a b a

(B)
 

   
 

1 11

0
1

 

  
 

b aa ztb
t t e dt

a b a

(C)
 

   
 

1 11

0
1

 

  
 

b aa zta
t t e dt

b a b

(D) None of the above

36. Error function is defined as :

(A)   2

0

1
  

x ter f x e dt


(B)   2

0

1
  

x ter f x e dt


(C)   2

0

2
  

x ter f x e dt


(D)   2

0

2
  

x ter f x e dt


37. The Generalised Hypergeometric

function p qF . If 0 p q . reduce

to:

(A) Binomial series for 1z

(B) Exponential series

(C) Bessel’s function

(D) P o c h h o m m e r - B o r n e s

confluent hypergeometric

function
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38. The value of 
2

1 1

2 1 3
 ; ;

2 2

x
F x  
  is :

(A) Exponential series

(B) Binomial series

(C)   er f x  (error function)

(D) Bessel’s series

39. The result of  Kummer’s first theorem

is :

(A)    1 1 1 1 ; ; ; ;  zF a b z e F b a b z

(B)    1 1 1 1 ; ; ; ;  zF a b z e F a b a z

(C)    1 1 1 1 ; ; ; ;  zF a b z e F b a b z

(D)    1 1 1 1 ; ; ; ; zF a b z e F a b a z

40. If 
2

20 1 sin



d

K
z

 


 then the

value of K is :

(A) 2 1

1 1
  , ;1;

2 2 2
 
  

F z


(B) 2 1

1 1
  , ;1;

2 2
 
  

F z

(C) 2 1

1 1
 , ;1;

2 2
 
  

F z

(D) 2 1

1 1
  1, ; ;

2 2 2
 
  

F z


41. The value of  2 1 , ; ;1F a b c  is :

(A)
   

   
 

  

a b

c a c b

(B)
   
   

 

 

 

 

c c a b

c a c b

(C)
   
   

 

 

 

 

c a c b

c c a b

(D) None of the above

42. The value of 
 
 


n

n

C b

c  is :

(A)  2 1 , ; ;1F n b c

(B)  2 1 , ; ;1F n b c

(C) 2 1

1
 , ; ;

2
   

F n b c

(D) 2 1

1
 , ; ;

2

   
F n b c

43. The value of  2 1 1,1;1;F z  is :

(A)   1
1  ;  1

 z z

(B)   1
1  ;  1

 z z

(C)   1
1  ;  1

 z z

(D)   1
1  ;  1

 z z

44. If  1, ; ;  
a

F F a b c z  then b
F

will be :

(A)  , ; 1;F a b c z

(B)  , ; ; 1F a b c z

(C)  , 1; ;F a b c z

(D)  , ; ;F a b c z

45. The value of  2 1 1,1;2;x F x  is :

(A)  log 1 x

(B) xe

(C)  log 1 x

(D)   1
1 ; 1

 x x
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46. The value of  1 1 ; ;F a a x  is :

(A) axe (B) xe

(C)  xe (D)  1
 a

x

47. The value of  
2

2 1

1 3
1, ; ;

2 2
   

x F x  is :

(A) 1sin x
(B) 1cos x
(C) 1tan x
(D) None of the above

48. The value of 
2

2 1

1 1 3
, ; ;

2 2 2
 
  

z F z  is :

(A) 1sin z (B) 1cos z
(C) 1tan z (D) 1sec z

49. The value of  1 0 ; ;F a z is equal to :

(A)    0 1 !



 
n

n
n

z
a

n

(B)  0

1

!






n

n n

z

a n

(C)  
0 !






n

n
n

z
a

n
(D) None of the above

50. The value of  0 0 ; ; F z is equal to :

(A)  
1

0

 
1 !



 
n

n

z
n

(B)
0

 
!






n

n

z

n

(C)
0

!
 




 n
n

n

z

(D)  
!






n

n

z

n

51. The value of    2 1 , ; ;a b F a b c z

is:

(A)    2 1 2 1  a F a b F b

(B)    2 1 2 1    a F a b F b

(C)    2 1 2 1    a F a b F b

(D)    2 1 2 1    a F a b F b

52.  2 1 F b  is equal to :

(A)  2 1 , 1; 1;  F a b c z

(B)  2 1 , 1; 1; F a b c z

(C)  2 1 , 1; ;F a b c z

(D)  2 1 , ; ;F a b c z

53.
2

2 1

1 3
,1; ;

2 2
 
 
 

F z  is equal to :

(A)
1 1

log
2 1




x

z x

(B) 1sin x
(C) 1tan x
(D) None of the above

54. The generalised hypergeometric series

p qF  is absolutely convergent infinite

complex plane, if :

(A) p q
(B) p q
(C) p q
(D) None of the above

55. The Saalschutz’s theorem is true for :

(A) p qF

(B) q pF

(C) 1 1 p qF

(D) 1q pF
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56. Whipples’s theorem is used for

hypergeometric series of the type :

(A) 1 1F (B) 2 3F

(C) 3 2F (D) 2 1F

57. Dixon’s theorem is used for :

(A) Theta function

(B) Gamma function

(C) Elliptic function

(D) Hypergeometric function

58. Whipple theorem is for :

(A) Non-terminating hypergeometric

series

(B) Terminating hypergeometric

series

(C) Both (A) and (B)

(D) None of the above

59. If 2a is not an odd integer less than

zero, then  1 1 ;2 ;2 ze F a a z  is equal

to :

(A)
2

0 1

1 1
; ;

2 4
   
 

F a z

(B)
2

1 1

1 1
; ;

2 4
  
 

F a a z

(C)
2

0 1

1
; ;

4
  
 

F a z

(D)  2
1 1 ; ;F a a z

60. If b is neither zero nor a negative

integer, then  1 1 ; ;ze F b a b z  is

equal to :

(A)  1 1 ; ; ½F a b z

(B)  1 1 ; ;F a b z

(C)  0 1 ; ;F b z

(D)  2
1 1 ; ;F b a z

61. According to Dixon’s theorem :

(A) 2 1 0 n
(B) 2 0n
(C) 0n
(D) 2 1 1 n

62. Laplace transform of p qF  is :

(A) p qF

(B) 1p qF

(C) 1p qF

(D) 1 1 p qF

63.
2

0 1

1 1
; ;
2 4

   
 

F z  is equal to :

(A) sin z (B) cos z
(C) tan z (D) 2cos z

64. The correct statement is :

(A) Barnes’ integral and p qF  are

related

(B) Barnes’ integral and p qF  are

not related

(C) Both are incorrect

(D) Both (A) and (B) are correct

65. The hypergeometric series is a solution

of :

(A) Bessel’s differential equation

(B) Hypergeometric differential

equation

(C) Partial differential equation

(D) Legendre’s differential

equation
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66.
1 2

1 2

, , .....
 ;

, , .....p q

a a apd
F z

b b bqdz

 
 
 

 is

equal to :

(A) 1p qF

(B) 1p qF

(C) 1 1 p qF

(D) None of the above

67. The correct statement is :

(A) The geometric series is

particular case of

hypergeometric series.

(B) The hypergeometric series is

particular case of geometric

series

(C) Both (A) and (B)

(D) None of the above

68. p qF  is :

(A) Barnes function

(B) Geometric series

(C) Hypergeometric series

(D) Generalised hypergeometric

series

69. Barnes’ type integral connected with

generalsied hypergeometric functions

p qF  in two admissible cases :

(A) p q  and 1 p q

(B) 1 p q  and 1 p q

(C) 1 p q  and p q

(D) p q  and 1 p q

70. The incomplete Gamma function

 , x  is equal to :

(A) 1

0


x te f dt ,  Re 0

(B) 1

0

 
x te f dt ,  Re 0

(C) 1

0

 
x te f dt ,  Re 0

(D) 1

0


x te f dt ,  Re 0

71.  
 1

0 10

1
 ; ;

    t ae t F b zt dt
a  is

equal to :

(A)  0 1 ; ;F b z

(B)  1 1 ; ;F a b z

(C)  2 0 , ; ;F a b z

(D)  0 2 ; , ;F a b z

72. The number of function configuous to

hypergeometric function  , ; ;F a b c z

is :

(A) 3 (B) 4

(C) 5 (D) 6

73. A function is periodic function of

period w, if :

(A)     f z w f z

(B)    2 f z w f z

(C)    2 f z w f w

(D)    3 f z w f w

74. Doubly periodic functions have/has :

(A) One fundamental period

(B) Two fundamental period

(C) More than two fundamental

period

(D) All of the above
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75. Doubly peridic functions can be

related to particular values of m and n

by the relation :

(A) 1 2,  m n mw nw
(B) 1 2,  m n mw nw

(C) 1 2, 2 2  m n mw nw

(D) 1 2, 2 2  m n mw nw

76. An elliptic function has :

(A) Doubly periodic function

(B) Meromorphic function

(C) Both (A) and (B)

(D) None of the above

77. Primitive period parallelogram has

vartices :

(A) 1 1 2 20,2 ,2 2 ,2w w w w
(B) 1 1 2 20, , ,w w w w
(C)       1 1 2 1 2 22 ,2 2 ,2 2 ,2 w w w w w w
(D) 1 1 2 20, , ,w w w w

78. Let 12w  and 22w  are distinct

fundamental periods then a cell has
sides :

(A) Both 12w

(B) Both 22w

(C) 0 and 12w

(D) 12w  and 22w

79. In any cell :

(A) There is poles or zero’s on its

boundary

(B) There is no poles or zero’s on

its boundary

(C) Some poles or zero’s on the

boundary and some poles or

zero’s are inside the cell

(D) None of the above

80. Order of an elliptic functions is

defined as :

(A) Number of its poles in a cell

(B) Number of its distinct periods

(C) Can’t defined the order of an

elliptic functions

(D) None of the above

81. The number of poles and zeros of an

elliptic function in any cell is/are :

(A) Can’t be determined

(B) Infinite

(C) Finite

(D) Either finite or infinite

82. An elliptic function with no poles in a

cell is :

(A) Constant

(B) Weierstrass function

(C) Theta function

(D) Always zero

83. The sum of residues of an elliptic

function in a cell is :

(A) Finite

(B) Constant

(C) Zero

(D) Indeterminate

84. For an elliptic function in a cell :

(A) Number of zero’s = Number of

poles

(B) Number of zero’s > Number of

poles

(C) Number of zero’s < Number of

poles

(D) Number of zero’s + Number of

poles = 0 (zero)
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85. An elliptic function of order less than

two is :

(A) Hormonic function

(B) Constant

(C) Polynomial

(D) Exponential function

86. The Weierstrass Elliptic function

 P z  is :

(A)      22 2
1

,

1 1 1

,,m nz m nz m n





      


(B)      22 2
,

1 1 1

,,





      


m nz m nz m n

(C)      22 2
1

,

1 1 1

,,m nz m nz m n





      


(D) None of the above

87. Weierstrass Elliptic function  P z  is:

(A) Odd function

(B) Even function

(C) Neither even nor odd function

(D) Either even or odd function

88. The derivative of Weierstrass elliptic

function  P z  is :

(A) Even function

(B) Odd function

(C) Either even or odd

(D) Prime function

89. Weierstrass Elliptic function  P z  is:

(A) Jacobian elliptic function

(B) Theta function

(C) Elliptic function

(D) None of the above

90. Jacobian theta function is :

(A)    21
2

2
0

, 2






  n

n

z q q

 cos 2 1n z

(B)    21
2

2
0

,






 n

n

z q q

 cos 2 1n z

(C)    21
2

2
0

, 1






  n

n

z q q

 cos 2 1n z

(D)    21
2

2
0

, 1 2






   n

n

z q q

 cos 2 1n z

91. Value of  1 z  is :

(A)  1 z

(B)  2 z

(C)  1 z

(D)  3 z

92. Value of  3 2z   is equal to :

(A)  3 z (B)  4 z

(C)  1 z (D)  2 z

93.  2 z  is equal to :

(A)  2 z

(B)  2 z

(C)  1 z

(D)  1 z
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94. 4 4
2 4   is equal to :

(A) 4
1 (B) 4

2

(C) 4
3 (D) 4

5
95. The one-dimensional heat equation is:

(A)
2 


 
u u

h
t x

(B)
2 2

2
2 2

 
 

u u
h

t x

(C)
2

2
2

 
 

u u
h

t x

(D)
2

2
2

 
 
u u

h
t x

96. The functions  f x and  g x defined

on  ,a b  is orthogonal, if :

(A)     1 
b

a
f x g x dx

(B)     0 
b

a
f x g x dx

(C)      
b

a
f x g x dx k

where 0,1k
(D) None of the above

97. Let  1 1f x  and  2 f x x  are

orthogonal on the interval (-1,1) and

  2
3 1  f x Ax Bx  is orthogonal

to  1f x  and  2f x  both on that

interval then the value of A is :

(A) -3

(B) 1

(C) -1

(D) 0

98. The Kroneeker delta function is

defined as :

(A) 0n
m

(B) 1n
m

(C)
1 , if

0 , if


  

n
m

m n

m n


(D)
1 , if

0 , if


  

n
m

m n

m n


99. The inner product of two functions

 1f x  and  2f x  over the interval

 ,a b  is defined as :

(A)    1 2 1 2,    
b

a
f f f x f x dx

(B)    1 2 1 2,    
b

a
f f f x f x dx

(C)    1 2 1 2,  
b

a
f f f x f x dx

(D)
 
 

1
1 2

2

,  
b

a

f x
f f dx

f x

100. The norm of a real function  f x on

the interval  ,a b  is defined as :

(A)   2
 

b

a
f f x dx

(B)   
½

2    
b

a
f f x dx

(C)   
b

a
f f x dx

(D) None of the above
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Rough Work



Example :

Question :

Q.1

Q.2

Q.3

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

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.

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

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigi lator.
Candidate can carry their Question
Booklet.

9. There will be no negative marking.

10. Rough work, if any, should be done on
the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

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.

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.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

6. lHkh mÙkj dsoy vks0,e0vkj0 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. vks0,e0vkj0 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. 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. fuxsfVo ekfdZax ugha gSA

10. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds
fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A

11. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj
Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

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
egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
gq, gS aA ;fn iz'uiq fLrdk es a dk sbZ deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA

A C D

A D

A C D

B

A C D

A D

A C D

B


