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(FCoret)
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( Mathematical Physics—II )
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Pass Marks : 21
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The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer : 1x5=5
(@) The value of erf () is
(i) 1
(ii) O
(i) -1
(iv) None of the above
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(2 )

(b) The value of r[—%) is

(i) n
-7

(s

(iii) -2v/n
(iv) O

(c) The value of [*[Py(x)Pdx is

(i)
(i)

N= NN W N

(iii)
(iv) None of the above
(d) The value of Hermite polynomial Hj(x)
is
n 1.2
(i) 5(3 =1)
i —1-(3x2 =)
(i) 3
(iti) (4x? -2)

(iv) %(4:? -1)
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(e) According to the Parseval’s formula for
c
Fourier series, the integral I_c[f (x)]2 dx
equals to

n=1

0 {aﬂ i(a,mﬁ)}

@ c{é—aﬁ +3 (2 b,':’)}

n=1
il &2
_ (i) c{ag +§ > (@2 + b,":)}
n=1

(iv) None of the above

2. (a) Describe Dirichlet’s conditions = for
a Fourier series. 2

(b) Expand the function f(x) in a Fourier
series where -nm<x<zn and f(x) is
given by .

fx)

0 when —mw<x<0

Ly when O<x<m
4
Hence show that

..112_—1_*._.1'...;‘_.1_4.... 442=6
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24P/324 ' { Turmn Over )



()

3. (a)

—= (b)

(c)

(d)
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(4 )

Obtain the complex form of the Fourier
series for the function defined as

follows : 3
f(x) = 0 when -n<x<0
= 1 when O<x<m
Deterrnzine the nature of the point-x=0
Rorrcd o Sriiteg) 1+2=3
A2
Solve using Frobenius method (any one): 5
(i) x%y" +(x+x2)y +(x - 9y =0
(it) 4xy"+2y'+y =0
Express the following in terms of
Legendre polynomials : ' 3
4x? -3x+2
Prove that
+1 2n
[ L XPn () Py (x) dx = ey 4

Or
Prove that

I:e—xaHm(x)Hn(x)=0 for m#n f

( Continued )

( 5 )
4. Evaluate :
) 1 n
xn-lgh?x? dx:—-———l‘(-—}
Or
Prove that
; JEhEs
j;’ sinP §sin? 6.d6 = S
or (ﬂ)
2
5. Answer any one of the following : 6

(a) What is relative error? Describe with an
drxy2
23
be 0:001, show that the maximum

relative error at x=y=2z=1 is 0-:006.
1+1+4=6

example. R = and errors in X, y, 2

(b) Describe briefly the least square
method of curve fitting. Fit a curve to
the following data by the least square
method : 2+4=6
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6. (a) Solve any fwo of the following partial
differential equations by method of

separation of variables : 4x2=8
%z _oz oz
Uig=orige ot =0
ox ox dy
GG 1
i) —=—= if u(x,0)==x(1-x)
W 2= a2 B,

o2 A
(i) — =e'cosx given that :

oxot
u=0 when t=0
ai:o when x=0
ot

(b) Find the solution of 2-D Laplace’s
equation in cylindrical polar
co-ordinates. )

Or

Find the vibration modes of a stretched
string by solving the one-dimensional
wave equation.

* & &k
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