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FYUG Even Semester Exam., 2025

PHYSICS
( 4th Semester )

UNIT—I
l two from the following : 2x2=4
(a) hat happens to Fourier series

expansion of a periodic function, if the
function is even in nature?

(b) What are Dirichlet’s conditions for a
Fourier series expansion?

() How will you change the function f(x)
the interval (-n, ) to (- +1) in Fourier
series?
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(2)

2. Find the scries of sines and cosines of
muliiples of x which represents f(x) in the
interval -2 < x < 7, where

fix)= 0, when -n<x<0
=2~ when O<x<nm
3
and hence deduce “—=1+-—+—+... .
8 3 5°
5+5=10

OR

3. (a/ Obtain a Fourier expression for

f(.t)=x3 for —-n<x<m

(b) Obtain the complex form of the
series of the function
0, -mn
x) =
flx) { 1. 0

4. Answer any two 2x2=4

() Explain the terms ‘ordinary point’ and
‘singular point’ with reference to
ordinary differential equation.
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< (3)

x=0 is an ordinary
ar point of thec following
ations :

dy .2
—Z +x2Z+(x*+2Jy=0
( )y

i) 2+03 Y i1+ 0% 13y=0
X

Yy
dx? dx

State Hermite and Laguerre differential
equation of second order.

5. (a) Obtain a series solution in powers of x
for differential equation

d?y dy
2x(l-x)—=+(1-x)—=+3y =0
vll=x) g+l - xX) L+ 3y
by using Frobenius method.

(b) Applying Frobenius method to solve
Hermite differential equation

2
ﬂI——2x§ +2ny=0
dx? dx

where n is an integer.

OR

6. (a) State and cxplain the generating
function of Hermite polynomials.
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(4)

"..
h) Show that  Rodrigue’s formula  for
Laguerre polynomials is
\ n
et d -x
) = e ™)
[ dx"
where nis an integer. 5
unir—II1
7. Answer any two from the following : 2x2=4

(@ Write the Rodrigue’s  formula  for
Legendre  polynomial. What is  the
orthogonality condition of the Legendre
polvnomial?

1) Using the generating function

to find the values of J,(x) and

Show that P, (~x) = (-1 &“

lc)

] .1
8. (u) Show xf_lm,(xn'-’a 5
()  Prove the rrence relations
for Legendre 3+2=5
(i) nb, (x)=xPi(x)- P, _,(x)
(W) (0= P x) = [ Py _y(x) = xPy (x)]
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<)

OR

fferent roots of J, (x) =0,

1x)J, (Bx)dx =0 for « #[} s
(b) Show that
Jaalx)= E(Slnx-cosx) 3
i Vax \ x
UNIT—IV
10. Answer any two from the following : 2x2=4
(a) Writc down the conditions for Laplace
transform to exist.
(b) Explain two propertics of Laplace
transform.
(c) What do you mean by derivative of
Laplace transform?
11. (a) Find the Laplace transform of the
following functions : 3+2=5
@ fley=t"
(i) f(t)=sin>t
(b) Find the Laplace transform of e™ ™ sinbt. 5
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(6)
I
OR
12. (a) State and  explain chanpe  of  scale
theorem, 3
=TT - [7 ol
by Given L2 |~ |=—"—, show that
\ n 1;" 2
1 1
1.( J =
Int) s )
fc)  Find the Laplace transform of the wave-
2}
form f(t) = ::;l— O0<t=3). 5

UNIT—V
13. Answer any oo from the following :

() What do you mean by inverse |
transform?

(b) State convolution theore
Laplace transform.

() Find the inverse Lapla

14. (u) Usce convolt : to find

| ;

( Continued )

N
(s + a?)(s? +b?%)
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< (7)

(b) Find the solution of damped harmonic

oscillatg aplace transforms.

i Q Laplace transform of

1
(s+])(52 +1)

Using Laplace transforms, find the
;olution of  coupled differcntial

cquations of first-order.
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