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B. Sc. EXAMINATION, 2024
(Main)
(Sixth Semester)
MATHEMATICS
20UMTHG601

Special Functions & Integral Transforms
Time : 3 Hours Maximum Marks - 40

Note : Attempt Five questions in all, Q. No. 1 s

compulsory. All questions carry equal marks,
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1; (a) Write duplication

formula of Gamma
function.
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(b) Show that. : ' 1

J 1(x)=J;(x)cotx
2 2

gyige T .

J 1 (x)=J;(x)cotx
2 2

(c) Prove that :
1
I_l}’ﬂ(x);ir= 2

fag =itve & .
[ Pox)dx=2
(d) Find L(sint/2sin3t/2). 1

L(sint/2sin3(/2) % 9= 3@ #ifaw |

(e) Define Laplace transformation. 1
TTend TG H gty HifeT |

_ | | | r ,
(f) Find Laplace inverse of ;EE'* 1.
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(g) Define fourier sine and cosine transform.
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(h) Write Parseval's identity for Fourier
transformation. 1
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fefa, |

2. (a) Obtain the power series solution of : 4

dz dy
a2 g =0

in powers of (x—2). |
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(b) Solve :

in series about x = 0.

¥ol Sieig

(l —xz)i—i-%)-—x%+4y= 0

gEen H WEl x=0 |
3, (a) To show that :

J_n(x)= (_' I)" I (x)

where n is any integer,

<wise & .
. I_n(x)= ('_1)" I (x)
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(b) Find the solution of the following
equation in terms of Bessel's function : 4

2 2]
u+1d_y+4[xz_n_2]y=u

d¢*  xdx X
AWe Hem & gl o Frafafaa qHiE
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d*y 1dy ) 1’
— =4 ——|y=0
dxﬁ ) xdx [I IE y
4. (a) Show that :
1 2, if n=0
P .(x)dx= , ,
'["‘ (%) {D, ifn>1 {
Tuee f& - f
| -
j—lpn(x)dxz{zj M n=0
0, g p >1

(b) Verify that Legendre pofynomial

1(c.3
P;(x)= E(Sx - 33:) satisfies the

Legendre equation when' (e parameter
is equal to 3. £ 4
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weartga . wifsg &7 g =gk
Ps(x) =5 (5x° —3x) witg @i @
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~ 5. (a2) Prove that : 4

(P H )P () + 1B, (x) = (211 +1) ¥P, (x)
Az wiem fx:
("f"'f)a:.—-r(-l')-!--'rp,,_; (x)=(272+1)xP,(x)
(6) To Prove that -

I
./:. I Fi (¥)B, (x) ax =0 when ;=

.

1 2 2
and f_j [R:(I)]j dx = 1 when

=7 ——
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3?[( J- Pn(t} 2} +1’ Sd m=n

6, (a) Evaluate :
ere"' sin'1 ! dt
0
a7 e .
I““re—: sin® ¢ dt .
ID '

(b) Tind the inverse Laplace transform of

log .¢2+1

(s—1)*" *
ingiiI_ :
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~ 7. (a) Find the inverse laplace (ransform of
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(b) Solve :
d'y _d%y
-——+2—-—+ Yy =sint
dr* dr?
by transform method where

y_(n) =3'(0)=»"(0)=»"(0)=0. 4
g fafy BT

d'y _d%
——+2——-+y = sin¢
dr? dt?

Ea T ES Ty w5l
»(0)=y"(0)=»"(0)=y"(0)=0

(a) Find the fourier transform of : 4

xe ~, x>0

f(r)={ﬂ,

x<0
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f(x)__‘__{xc , x>0

0, x<0

' —ax
(b) Find the fourier sine transform of =

X
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9. (a) Using Parseval's identity,

prove
oo ax - -—.E
jn (x2+1)2 4 i
m F TER F I WS fag
oo adx —.E
Iﬂ (x2+1)2_4
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(b) The temperature u is a semi-infinite rod

is determined by :

2
.a_li P CE gj; D0<x<oo
ot aIZ
with the conditions :
(i) #u=0whent=0,x>0

i iii-—n hen x = (
(11) e when x =

du

(1ii) ‘a";‘%'ﬂ as x — oo

Determine the temperature formula.
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