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.M. A /M. Sec.
(Previous) Examination, 2023

MATHEMATICS

Paper - IV

SPECIAL FUNCTIONS &
INTEGRAL EQUATIONS

Time Allowed : Three Hours

Maximum Marks : 100

This question paper contains three sections as

under :
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Section-A goz—A Max. Marks-10

This seclion contains one compulsory question
with 10 parts, having 2 ports from each unil,
short answer in 20 words for each part. All
questions carry equal marks.

=7 @ve ¥ va sfyard g97 & fored yeie @ d 02
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Section-B quE—d Max. Marks-50
This section contains 10 questions having 2
questions from each unii. Answer 5 questions

(250 words each) selecting one question from each
unit. All questions carry equal marks.

59 @Us # ¥A% 3o @ 02 §e7 d §a F@ 10 79T
& v% 5P @ U W4T @1 997 #¥d g4 FA 05
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Section-C |- Max. Marks-40

This section contains 04 descriptive type questions
(questions may have sub division) covering all
units but not more than one question from each
unit. Answer any two questions. (500 words each).
All questions carry equal marks.

59 @5 ¥ 04 FofITE WeT 8N weT # 6y +t &
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SECTION - A

1 (al/Write down the hypergeometric
cquation.
(b)_/ﬁeﬁne Kummer's theorem.

E‘)/ Write the statements of Dixon's
theorem with representation.

@/Wmﬁ the definition of Inverse Laplace
transform of f(s).

\({V Define Bessel's function of the first
kind of order n.

Mrite generating function for the
Bessel's function J ().

(g)/ State Fredholm integral equation of
Second Kind.

(1;1)/ Write down the confluent

hypergeometric function.
(i)/ State Whipple's theorem.
() rite the Resolvent or Reciprocal

Kernel.
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SECTION-B

UNIT - 1

9 /' Solve the Fredholm integral equation of the
Second Kind,

!
yx)=f(x) +A j(rf2 +%0) p(t) dt.
0

3 Solve :

i
y(x)=f(x)+ -}47 fex_’y(r) dr
0

UNIT - II

_5/ Determine the iterated Kernel:
K (x,f)=¢€" cost; a=0 gnd b=r.

5 Solve :

g(x)=cosx—x—2+ [ (t—x) g(t)dr
0
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UNIT - 113

SUIVE !-hl‘! Vﬂl W N 1
G terra integpy) equalion
x

y(x)=1 *'_[ Xt y(1) dt
: .

y Show that the homogenoyg equation

|
) =2 [ Gx=2) (1) di =0 o o
0

characteristic numbers and eigen
functions.

UNIT - IV
\8/ Solve by method of successive approximation

(ﬂ:ie‘t*lxe"--l—-a-l_i'r t) d
yF=3¢ "3 2 2Dy() ‘.

9 Solve :

X
y(x)= x+I{! =) dl with the help of

0
Resolvent Kernel.
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UNIT - V

i‘/Shnw that

f
e -e - _
@ | ———di=logb-loga,

(b) Prove that :

1 (x) + Iy (%) =(EJ I (%)

X

2 Jy=x{Jyt +Jps1)

11 If f(x) is continuous for all x>0 and be

exponential order as x — o and f(x) is of
class A then show that

x;_,iu f(x)= Lt pf(p)

pra

SECTION -C

12 Compute:
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Under certain limitations on (he values of
13 a b,m and n prove that

W | . . : :
e +hy<) L2 I ",2" I ds dy = L'(m) V' (n)
4a™ "

DR

I

write down the Legendre Duplication
Formula and deduce that if n js a positive
integer then show that

1 2nt !
r[u+-‘]=‘—£—n/z

2) 22n

E5/Ei) Write the Bessel's function .J,(x).

) If R.(b)> R.(a)>0, the integral
representation of the confluent
hypergeometric function 1is

r'(b)
T'(a) [(b-a)

1F (a; by z) =

1
Jle"‘r 1 a-021 gy and déduce

=
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