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1. The Gamma function is defined as :

(A) ﬁzj:e"tz‘ldt ,

Re(z) >0
®) |(z)= j: et dt |
Re(z) >0
© (=)= j: e'tdr
Re(z) >0
(D)  None ofthe above
2. The value of Euler’s constant (r) lying
between :
(A) Oto's (B) 'tol
© 1oy (@ 2

3. The value of m when =0 1s:

A) 0
B) 1
©)
(D) notdefined
4, The value of (‘%) IS:
A Jr
1) J—
©  Yr

(D) notdefined

5. Euler’s product for |(z) is:

o -2
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(3)

(B)

©)

(D)
6.

7.

@111+, (3] |

None of the above

The essential singularity of Gamma
function is :

(A) z=0only

(B) z=o only

©) z=0,-1,-2,....
(D) z=1only

The value of
GIGIGK{6)+
9 9 g Jr 9 1S :
(A) %ﬂ“ (B) %ﬂ“
o Y o S
©) 3 (D) 3

Relation between Beta and Gamma
function is :

o
=

P19

@) B(p.g)=

S
+
_Q

_I_

pla
pla

2lp+q
®  A(p.qg)=Iplq

AN
BN

®) B(p.g)=

N

©) B(p.g)=

[P.T.0.]



9.

(A)

(B)

The value of ’@ is given by :

ﬁzlii..?(z+1)(z+2.) ........ (Z+n)
z)=lim o
m 1_)00<Z+1)(Z+2) ........ (Z+n)

n!n’

(©) @:ggz(z+l)(z+2) ..... (z+n)

(D)
10.

11.

None of the above

The value of @ m 1S :

V4
(A) —, where O<Re(z)<1
sin z
(B)  7mcosec z, where
0< Re(z) <1
(C)  mcosec 7z, where
0< Re(z) <1
(D)  #msinzz, where
0< Re(z) <1

If o is any complex number and 7 is a
non-negative integer, then the factorial

function (a')n i1s defined as :

A)  (a+1)(a+2)..(a+n-1);

n>1

B) a(a+1)(a+2)..(a+n-1);
n>1

©)  a(a+l)(a+2)..(a+n);
n>1

D) (a+2)(a+3)..(a+n);
n>1

B030904T-A/84

(4)

12.

13.

14.

15.

For positive value of n, the value of

Beta function ﬂ(p,n + 1) is :

© Gy O
The Beta function is defined as :

&) B(p.g)=] " (1-x)""dx
®) A(p.g)=] " (1-x)" dx
©) ﬂ(p,q)zjolxpl(l—x)“dx

(D) B(p.q)= J:xp+l (1-x)"dx

If the product H (1 +a, ) converges,

n=l1

then ,l}fm} a, is equal to :

A 0

B) 1

) o

D) -

The value of ’m, 1S :
@A) 0

(B)  -r(where ris Euler’s constant)
(C)  r(ris Euler’s constant)

D)



16. Laplace equationis: -
P 1 20.  Ifxisreal, then the value of ‘ (lx)‘ is :

A) V=0
B \& 0 A A
®) vz (A) xsinh 7x
©)  Vxy=0

T
D) Vixy#0 B\ Tsinhx

17.  The difference formula for Gamma

function is : () T
\/ xsinh zx

A (7=
® Z=2z (D)  None ofthe above
z+1=zlz 21.  Gauss’s multiplication theorem

©  lz4+1=zz-1 reduces to Legendre’s duplication
(D) z—1= Zl; formula when m =
= A) 1
.S
18.  If k > 2,thenthe value of Hsm ”z B) 2
. © 3
is :
(D) Oorl
(A ik (B) % 22.  The Gamma function has simple poles
2 2 at which points?
k-1 k (A) No poles
©) k () o
2 2 (B) Positive integers
19. Ifmisapositive integer and z is neither (C)  Non-positive integers
Zero nor a negative integer, then : (0 _1-72.-3 )
(n—l)!nz (D) Atz=ow0

w  |(2)= 1im(T

23.  Legendre duplication formula (one
common form) is :

® @:E‘igfﬂ @ @) [(=7)=r/sinz
(n—=1)! n’ ®) (=) (Z+1)=\/;@2”Z

©) (Z)—E{E.} (z)” (®) @ (z+‘/2):\/; 222-1‘(22
(D) None ofthe above (D) @ m: \/; S22

B030904T-A/84 (5) [P.T.O.]
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24.  For Hypergeometric function, correct
statement 1is :
(A)  Everyhypergeometric 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 , F| 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
, B [a,b;c;z] is equal to :
3 (a)(e), =
@ Z ),
i(a)n(b)n 2"
(B) = (c)n n!
3 (a)(), =
© 5 (), -
i(a)n(b)n z"
) n=0 (C) n!
27. The hypergeometric function
, B [a,b;c;z] is symmetric in :
(A) aandb
(B) bandc
B030904T-A/84

(6)

28.

29.

30.

(A)

(B)

©)

(D)

(C) canda
(D) Alloftheabove
d

PR ZE[aab;c;Z] is equal to :

(A) izFl[a+1,b+l;c+l;z]
(B) a—szl[a,b;c;z]
c
ab
(C) — ,F[a+Lb+Lc+1z]
c
ab
D) — ,F[a-1Lb-Lc-1;z]
c

The hypergeometric series reduces to
simple geometric series by putting :
A a=0,b=c

B) a=1b=c

(C©) a=0orl, b=c

D) a=1b=c

Hypergeometric differential equation

1S
2

dz

@—abw:o
dz

2
Z(I—Z) = +{C+Z(1+a+b)}
@—abw:o
dz

2
Z(l—z) = +{c—z(1+a+b)}
@+abw:0
dz

None of the above



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 qu reduces to confluent
hypergeometric function, if the value
of pand g is :

A p=24q=1
B) p=34q=2
© p=2,q9=2
D) p=14q=1
d" :

33. — 2E[a,b;c;z] at z = () isequal to:

dz

A (a)n

W ®),0),
(a)n—l (b)n—l

(B) C)n—l

. (a),(b),

© (),
(a)nfl (b)nfl

(D) ()

34. The generalised hypergeometric
function  ,F, reduces to
hypergeometric function, if the value
ofpand g is:

A p=249=1
B) p=34q=2
B030904T-A/84

(7)

35.

(A)

(B)

©)

(D)
36.

37.

© p=1lqg=2

D) p=lg=1
The integral representation of

Flab;z] is:

(1-¢)"" " e dr

@ﬁf

jt b[llztdt

7

h

(@) [ (=) ear

() (a=b)™

None of the above

Error function is defined as :

@) erf(x)= ﬁ:oxe‘tzdt
®) erf(x)= %.':e”dz
© erf(x)= %0 ¢ dt
D) erf(x)= %..Oxe‘tzdt

The Generalised Hypergeometric
function ,F, . If p=¢g=0. reduce
to:

(A) Binomial series for ‘Z‘ <1

(B)  Exponential series

(C)  Bessel’s function

(D) Pochhommer-Bornes
confluent hypergeometric
function

[P.T.0.]



2x p(1.3._2).
38. Thevalueof\/; Fil 55 1S:
(A)  Exponential series
(B) Binomial series
C) erf (x) (error function)
(D) Bessel’s series
39.  Theresult of Kummer’s first theorem
1S :
A F(asbyz)=e" F(b-ab;—z)
B)  |F(abz)=e F(a;b—a;—z)
©  F(abz)=e F(b—ab;—z)
(D) 1E(a;b;z):elel(a,b—a;Z)
A do
40. 1f K= then th
0 ‘[0 1—zsin2@ o0 °
value of K is :
V4 11
— F|—=,—1z
(A) 5 2 1{2 B :|
11
7 F|—,—:;l;z
(B) 2 1{2 2 j|
11
(C) 2E|:575’1;Z:|
V4 11
@ 5 2171{1,5;5;2}
41.  The value of 2E[a,b;c;l] is:
@[
B e=a)[(c-0)
(¢)[(c—a-b)
B c=a)[(c-b)
B030904T-A/84

(8)

42.

43.

(c=a)[(c=0)
© o) [e-a-0)

(D) None of the above
(C-b),

The value of W 1S:

A LF[-nbcl]
(B) 2Fl[n,b;cgl]

1
© h {—n,b;C;ﬂ

-1
D) h {—n,b;c;g}

The value of , F| [1,1;1;2] is

A (l+z) ;<1
(B) (1+z)’l ; |7>1
© (1-2)"; <1
D (1-z)" ; [z>1

If F. :F[a+1,b;c;z]
will be :

(A)  Flabc+1;z]
(B) F[a,b;c;z+1]
(©) F[a,b+l;c;z]
(D) Fla,b;c;z]

then F.

b

The value of x, F [1,1;2;—x] is

(A) log(l —x)

B) ¢
(C) log(l+x)
(D) (l—x)_l;x <1




46.  Thevalueof | F [a;a;x] is :
(A) e~ (B) ¢
© ¢ O (1-x)"
13
47.  Thevalue of X1} {1»_»_3_38} is
22
(A)  sin”'x
B)  cos'x
(©)  tan'x
(D)  None ofthe above
1 13 ,
K| ===z |is:
48.  The value of %, 1{2 279 }w.
(A)  sin'z B)  cos™'z
©)  tan'z D)  sec'z
49.  The value of | F; [a;—; Z] isequalto:
[~e} Zl’l
a
0 1 Zn
® X,
Zn
© 2(a),=
n=0 n:
(D)  None of the above
50.  Thevalue of  F [—;—;Z] isequalto:
0 n-1
z
) ZO (n—1)!
® 2
- !
© 2
n=0
0 Zn
© 2
B030904T-A/84

(9)

51.

52.

53.

54.

55.

The value of (a—b) ,F[a,b;c;z]

1S:

(A)  a,F(a)-b,F(b

(B) a,F(a+)+b ,F(b-)
(C)  a,F(a+)-b ,F(b+)
(D) a,F(a+)+b ,F(b+)

,F(b—) is equal to :

A LF(a-b-lc-1z)
B) ,F(a,b-lic-1z)
©) LF(ab-1cz)

(D) ,F(a,bc;z)

1.3 ,
F| = 1—z" | .
2 1(2 B jlsequalto.

) ol
2z T 1+x

B)  sin'x

(©)  tan'x

(D) None of the above
The generalised hypergeometric series

, F, is absolutely convergent infinite

complex plane, if :

A p=¢q
B) p>q
C) p=q

(D) None of the above
The Saalschutz’s theorem is true for :

@) F
®)  ,F
(C) p+1Fq—1
(D) q+1 Fp

[P.T.0.]



56.  Whipples’s theorem is used for
hypergeometric series of the type :
(A) L F B) ,F
©) 5 D) L

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 ofthe above

59. If 2a is not an odd integer less than
zero, then e | F, (a;2a;2z) is equal
to :

i,
F|—a+—;—z
(A) o 1( 24 j
1,
Flaa+—;—z
B) 1 1( 24 j
L
©) of e
(D) 1E(a;a;zz)

60. If b is neither zero nor a negative
integer, then e F (b—a;b;z) is
equal to :

A F(asb;z+%)
B  F(ab;z)
B030904T-A/84

61.

62.

63.

64.

65.

(10)

©  F(=biz)
(D) F(ba;z’)

According to Dixon’s theorem :

A) 720 =0

B)  7,=0

©  7=0

D) 7y =1

Laplace transform of , £ is :

@ F

B) L.

© Lt

((0) JRTY Ui

of (—;%;—izzj is equal to :
(A)  sinz (B)  cosz
(©) tanz D) cos’z

The correct statement is :

(A) Bames’ integral and ,F, are

related

(B)  Bamnes’ integral and ,F, are

not related
(C)  Both are incorrect
(D) Both (A) and (B) are correct
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



d F {al, ay, ... ap'Z}
66. > is
dz " '|'b, b, ... bg

equal to :

A

(B) p+1F;

(C) p+lF:]+l

(D)  None ofthe 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. F, is:

(A) Barnes function

(B)  Geometric series

(C) Hypergeometric series

(D) Generalised hypergeometric
series

69. Barnes’ type integral connected with
generalsied hypergeometric functions

,F, intwo admissible cases :

(A) p=qand p=g-1

B) p=g+land p=g-1

(C) p=g+landp=g

(D) p#qand p#£g+1

70.  The incomplete Gamma function

}/(a,x) is equal to :

Yt pa-l
(A) Joef dt,Re(a)>0
B030904T-A/84

71.

72.

73.

74.

(11)

(B) :Oxe_’fl_“dt, Re(a)>0

(®) .Ox e’ f*dt, Re(a) >0

(D) ef1 “dt Re( ) >0

|_ [ e —;b;zt)dt
equal to :

(A) ()Fl(_;b;z)

B) | (a byz )

© ,F(ab;—z)

(D) Fy(—a.b;z)

The number of function configuous to
hypergeometric function F (a,b;c;z)
1S :

A) 3 B) 4

<€ 5 D) o

A function is periodic function of
period w, if :

@A) f(z+w)=1(2)

B) f(z+2w)=f(2)
©  f(z=2w)=1(w)
(D) f(z+3w) :f(w)

Doubly periodic functions have/has :
(A)  One fundamental period
(B)  Two fundamental period

(C) More than two fundamental
period
(D) Alloftheabove

[P.T.0.]



75.  Doubly peridic functions can be
related to particular values of m and n
by the relation :

A)  Qm,n=mw, +nw,
(B)  Qm,n=mw, —nw,
©)  Qm,n=2mw, +2nw,
(D)  Qm,n=2mw, —2nw,

76.  Anelliptic 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 0,2w,2w, +2w,,2w,

B)  0,w,w +w,,w,

©)  2w.,2w, +2w,, 2w, —2w,,2w,
(D)  0,w,w, —w,,w,

78. Let 2w, and 2w, are distinct
fundamental periods then a cell has
sides :

(A) Both 2w,
(B) Both 2w,
(C) Oand 2w,
(D) 2w, and 2w,

79. Inanycell:

(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

B030904T-A/84

80.

81.

82.

83.

84.

(12)

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

The number of poles and zeros of an

elliptic function in any cell is/are :

(A) Can’tbe determined

(B) Infinite

(C)  Finite

(D) Either finite or infinite

An elliptic function with no poles in a
cell is :

(A)  Constant

(B)  Weierstrass function

(C)  Theta function

(D)  Always zero

The sum of residues of an elliptic
function inacell is :

(A)  Finite
(B)  Constant
(C) Zero

(D) Indeterminate
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)



85.  Ancelliptic function of order less than ~ 90.
two is :
(A)  Hormonic function
(B)  Constant
(C)  Polynomial
(D)  Exponential function
86. The Weierstrass Elliptic function
P ( Z) is :
i 1 1
—+ Z +
(A) 22 m,n= {(Z—Qm’n)z Q2m,n}
1 - 1 1
_ + —
(B) ZZ m;w{(z—ﬂm,n)z sz,n}
1 1 1 1
LIS _
(C) Z2 mn—w{(Z_Qm’n)z sz,n}
(D) None of the above ol.
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
92.
function P (Z) is :
(A)  Even function
(B)  Odd function
(C)  Eitherevenorodd
(D)  Prime function 93.
89.  Weierstrass Elliptic function P (Z) is
(A)  Jacobian elliptic function
(B)  Theta function
(C)  Elliptic function
(D) None of the above
B030904T-A/84 (13)

Jacobian theta function is :

@A) O(zq)= 2261("%)2
cos(2n+1)z

®) 6(z.49)= ioq("%)z

cos(2n+1)z

© O(zg)=1+34""

n=0

cos(2n+1)z

(D) o, (Z,q) =1+ 2i q('1+%)2

cos(2n+1)z

Value of 6, (—z) is:

A 6(z)
B) 6,(z)
© -6/(z)
(D) 6,(z)

Value of &, (Z + %) 1s equal to :

A 6,(z2) B) 6,(z)
©  6/(z) (D) 6,(z)
0,(z+7)is equal to :
A —6,(z)
B)  6,(z)
©)  4(z2)
(D) -6(z)
[P.T.0.]



94.  6,*+6," isequalto:
@ g ®) 0
© o’ O 6
95.  The one-dimensional heat equation is:
ou ,,0u
A 2
) ot ox
o’u o’u
B) o=k
ot ox
o’u ou
C) —=h—
© ot ox
ou o’u
D) —=h—
) ot o’
96.  The functions f (x) and g(x) defined
on [a,b] is orthogonal, if :
ob
(A) l. f(x)-g(x)dle
ob
(B) l. f(x)-g(x)dx =0
ob
(©) l. f(x)-g(x)dx =—k
where k # 0,1
(D)  None ofthe above
97. Let fj(x)=1 and f,(x)=x are
orthogonal on the interval (-1,1) and
£ (x) =1+ Ax + Bx* is orthogonal
to f;(x) and f,(x) both on that
interval then the value of 4 is :
A -3
B) 1
© -1
D) 0
B030904T-A/84

98.

99.

(A)

(B)

©)

(D)

100.

(14)

The Kroneeker delta function is
defined as :

A 6:=0
B) o =1
57— 1 , if m=n
©) "o , if m#n
51— 1 , if m#n
(D) "o , if m=n

The inner product of two functions

fi(x) and f,(x) over the interval
[a,b] is defined as :

Uiy = [ LA+ fo(x) ]
et = [ T ()= £o(x) e
(ff)=],

(o fi)=],

The norm of a real function f (x) on

the interval [a,b] is defined as :

@& A=) ax

=[Gy ax|

IA1=[ 7 (x)ax

(D) None of the above

(B

p—

(C

p—



Rough Work

B030904T-A/84 (15)



Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

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 invigilator.
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.
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