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Candidates are required to give their answers in their

own words as far as practicable.

1. Answer any five questions: 2x5=10

a)

b)

Solve the differential equation by Frobenius
method

d’y
” =0| where y” =
y ( y dx? j )

Find out the regular singular point of the given

differential equation.

(1—X2)y”+2xzy’+(x—2)y=0.

Let y = ab. Find out the expression for the

maximum permissible error in y.

[Turn over]

5
d) Evaluate : (5)
1
e) Find out I_IX2P2<X)dX where P,(x) is the
2nd Legendre Polynomial.
. . 1 2
f)  Find out a_ of the function f(X):Z(TC—X) ,
a is the Fourier series coefficient.
g)  Evaluate the following integration j: x'e*dx .
2.  Answer any two questions: 5x2=10
a)  Find out the Fourier series of the function f(x)
given by
0<x<m
£(x) = a X
2n—x T<x<2m
i 1
and find the sum of < (2n +1)2 :
b) Solve the differential equation by Frobenius
method
X’y +xy +y=0.
c) State and prove Rodrigue's Formula for
Legendre polynomials.
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d) Evaluate the integration j x do,k#0.

0

3.  Answer any two questions: 10x2=20

a) 1)  Evaluate the integration

. n
I = Jo(l—\/;) dx.
i1)  The specific resistance ¢ of a thin wire
of radius r cm, resistance R Q and length
nr’R
L

L cm given by 0=

If r=0.26£0.02cm
R=32+1Q
L=78+£0.0lcm
Find the percentage error is ©.
111) For the given periodic function

f(t)— 2t for 0<t<2
|4 for2<t<6

with a period T=6. Find out the Fourier
coefficient a,. 4+4+2

b) 1)  Show that the legendre polynomial are
generated by the function.

1

g(x,t) = ———on
(x.1) VI=2xt+t*
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d
Show that &[X_HJH(X)]Z—X_HJDH(X)

where J (x) is the Bessel's Function

given by

=3 (3] =

=0 rll(n+r+1)°

Show that J, (x)=1., (X)_an (x)

, d
where J, (X):d_x(J“(X))' 5+3+2

Let i =-1 and suppose that u(x, y) and
v(Xx, y) are such that

(x+iy)4 =u(x,y)+iv(x,y)-

Find u and v and show that both satisfy
Laplace's equation that is
Jo’u  d’u v v
—2+—2:0 and —2+—2:
ox~ dy ox~ dy

in addition, show that u and v satisfy the

0

condition given below

X

u, =v,and u, =-v

Find out the partial differential equation

of uzf(xz—yz).

(4)



iii) Solve u, =c’u_,u(x,0)=¢"

u,(x,0) =sinx
5+2+3

d) 1) Solve the equation

u, +u, +u=e"
with u(x,O) =0

11)  Show that

(k1) 2%

(2k +1)!

z 2k+1
joz (cosB)” do=

1i1) For n=0, 1, 2, ...

1 2
P2 (x)=
IR M+l

when P (x) is the legendre polynomial.

1v)  What is propagation of errors?

3+3+3+1
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