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9709
M.AJ/M.Sc. (Sem-II) Examination, 2019
MATHEMATICS
Paper-MATH 2 C(iv)
(Special Functions) |
Time Aliowed : Three Hours
Max., Marks : 70
Min. Pass Marks : 28
This question paper will be divided into
three sections as under :

Section-A Max. Marks-10

will carry 10 marks with I compulsory question
comprising 10 short answer type questions (maximum
20 words answer) taking two questions from each unit.

Each question shall be of one mark.
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Section-B Max. Marks-25

will carry 10 questions, 2 questions from each unit
(answer about in 250 words). Students are instructed to atternpt
five questions by selecting one question from each unit.

Section-C Max. Marks-35

will carry 35 marks with five long answer lype
questions comprising one compulsory question (. No. 7)
of 15 marks and four questions of 10 marks each.
Students are instructed to atlempt total three questions
with one compulsory gquestion (answer about in 500

words) and any two more questions (answer about in

400 words) out of remaining four questions.

Section A

1. (i} © Evaluate -

2F1(—n,1;1;—-xj.
(i) Write the jptegral representation of
oFila, by e x) .
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(iit) Show that :
7/

1
1 Frla; b; 2) = —

-!ta--l F .
T(ﬂ'.) € 0 1{ ,b,zt}dt_

{iv) Show that :

&
1:,Fl(_; -;—; —%z%:coaz_

(v) Write orthogonality of Bessel function.

L
‘{y;) Evaluate :

. d,(x)
lim —

x—0 x"

(vii) Write Kummer's confluent Hypergeometric

¥ equation. https://www.uokonline.com

(viii}) Evaluate :

File; a x{,f
(ix) Write the generating relation of Laguerre

(x) Write the generaling relation of Legendre

p 01}: nﬂmi al Pn{‘x} .
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Section B )
UNIT-1
Prove that :
2F{—%,%(1—n);b+%;l]=2"§—£—)":
R(b) > 0 and neN.
Or 1
Establish the result :
./ oIy (-n, a+n;61)=(-1)" HJ’(—:);CL—‘—
UNIT-I1 “ i
3. If n is a non-negative integer and if a and b

'd

5709

are independent of n, then :

-n,a+n l+la-\'5’;
T e g 1| = (b),
3Fy 1 'ﬂ (1+a-b),
l+a-b, = + =
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Or | UNIT-IV
If @, b and ¢, so restricted that each of the 5. Prove that
function involved exists, then : -~
a, b, c; 1F1(a;f—‘;x}=# L1 - g)e-a-l pal gt dt
2 t g | . (r C_.a
8 O 1 . - s
lta-bl+a-c
+ Or
T[1+%a)T(1+a—b)T(1+a—c]T[1+%a—b—0] Prove that : ol
TA+a)T(1+ 25|71+ 2a-c|T(1+a-b-0 Z Z an o
- 2 - 0 S S B (C)m —m[e ]Fl(ﬂ; c; I)]
Z £
Rl@a — 2b - 2¢) > 2. § ﬁ = (-1)" (¢ -~ a), e* Fa; ¢ + m; x)
5 s
UNIT-III s 3 UNIT-V
E E' 6. Prove that :
Prove that : 2 o .
=3 = o yn
o dn . 82!‘1-:2 =Z * H (x]
J (x) = (-2)"x" dxm Jolx). ot " .
Or Or
Show that :
Prove that °
' xt
e
xJ}a(I):'an(:C)'F'XJn_l(:C). _—_—1_:.‘_3___:2 Ln(x}tﬂ
o 1-t¢ =0 -
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Section-C

Show that when n is a positive integer, J,(x)

is the coefficient of Z" in the expansion of

1 1
o {5 * (z - ;J} in ascending and descending
power ()f =z

Also, show that J, (x) is coefficient of z™"
multiplied by (~1)" is the expansion of above

expression.
T n
if —— = x5 —
8. Show that if 2 5
: . 1+m 1-m 3 . o
SiI1 MXx = nt SIn X ZFI(——E—,T,E,SIH I)

@ If n is a non-negative integer and if b and ¢

are independent of n, then :

-n, b, c;
¥ ¥ ¥ x] ¥

F
372 1-b-n,1-¢c-n;
1 1
-—n, —"1*“:1*-5—6—!1;
_(-xnFy| 2 2 2 _ A=
1-b-n,1-¢-n (1-x)2
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10. (a) Show that :

-g; {{F,(a; ¢ x)}z% JFie+Te+1x)
b)) (¢ - ¢ + 1) IF]‘I:.'],; € x) L//.

=aFfe+ 1 ¢ x)-(-1 Flgc-1L 2

Show that :

'—I.
=

(1 — 9% + 2272 = 2. 2"p,(x),|x|s1]z]<1
: n=0

o

-—
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