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B. A./B. Sc. EXAMINATION
(Fourth Semester)
MATHEMATICS

Special Foundations & Integral Transforms
BM-242
B.Sc.: 40
Time : Three Hours Maximum Marks : [ :
|B.A. :26

Note : Atlempt Five questions in all. selecting one
question from each Unit. Q. No. 1 is
compulsory. Marks in bracket are shown for
B.A

. (a) Find the ordinary points and regular
singular  points  of the dilferential

cguation. : 2(2)
P2y sy

x—1)(x+2 EV 32 ap=0

(r )(\ )d_\" 4 dx &
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(b)

(c)

(d)

(e)

(b)

B-5220

Show that : 1'4(1)

2

[J.z,;{x) +J3_”2(_\.,] k: e

Using Rodrigue formula, find P5(x).
1'A(1)
Find : 1%(1)

L‘"(lsi:;]—]’

(%] 5

If Fourier transform of /(x) is f(x). then
prove Fourier transform of f(ax) is

1=(s
;_f (;J 1'4(1)

Unit 1

Find the series solution of the following

differential equation about 0: 4(2'2)
d’y Sy

x(l=x)==5+(1-5x)——-4y=0

(1) +(1-5x) - -4,

Show that : 4(2%2)

—g;(x_”lu(.\')J =—x""r (%)

(a)

(b)

(a)

(h)

(1)

(b)

Use Jacobi’s series to show that : 4(2%)

[ +2[5,@] +2[1,0)] +.e=1
Find the solution of the following

equation in terms of Bessel's funtion :

d'zy 1 dy N

B e £ 4 3 e L ::U

SR [_f > ]J 42
Unit 11

State and prove orthogonality of Legendre
Polynomial. 4(2'%)
Express x3 + 2x7 — x — 3 in terms of

Legendre polynomial. 4(2%)

Define Hermite's equation and show that :

4 dx’ )

i

)
H,(x) = Za{CXPL‘ L2 1]‘ 4(2%4)

Expand ¢? in a series of Iermite’s

Polynomial. 42V2)
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6: (a)

(b)
7. (a)

(b)

8. (a)

B-3220

Unit 111
Evaluate - 4(2'2)
ff[l\ﬂﬂ d.f
_ !
Find : 44'%)
L ''log ——\--I:—IT
(s=1)
Solve : 4(2'%)

f“ # )
:‘7;_,'_+(:—2r)‘—f;~'2.r-0- H0) =1

y'(U)%2 using transform method.

Solvc_: 4(2!4)

LS(O)=t+ J:f(f—u]cosu du;

given 7(0) =4,

Unit 1V

o e ol ! gt
Find the Fourier sine transform of —
3

4(2%)

(b) Using Parseval’s identity. show that :

, & I ‘
L’(xz +25)(x2t31) T1260  4(2%)

ou 2y Y
. —=—5 given that u(0, ¢) = 0,
(a) Solve 5 g
I, 1) = 0 and w(x. 0) = 2x when
D<x<II (>0, 4(2'%)

(b) Find the Fourier tranforms of : 4(24)
2, <y
0. >4

f()=
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