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Answer five questions, taking one from each unit.

UNITH

1. (a) Find the Fourier series of the function

—1lfor—-m< x<_—7t
2

F(x)=1 0 for—L < x< =
2 2

+1 forg<x<n
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(b) Find the Fourier sine series for the function f (x)= €™ for

0 < X< 1, where ais a constant.

X, 0<x<l1
m(2—-X), I<x<?2

2. (a) Iff(x):{
111 n

that —+ —+—+...=—.
RS 96

(b) Find the complex form of the Fourier series of

f(x)=e",-1<x<1.

UNITHI

using halfrange cosine series, show

3. (a) Findregular singular points of the differential equation:

X(X=2)* +2(X=2)Y +(Xx+3)y =0
-1-



(b) Solve the following equation in power series about X=0.

2
2x2%+x;—di—(x+l)y:0 10

. (a) Derive orthogonality of Legendre polynomials
E P, (X).p,(X)dX=0;n=m

(b) Prove that 6
@ P =P =@n+Dp,
@) P, =P, =Np,.,

UNITHII
. (a) Provethat J:=%[Jn_2(x)—\]n+2(x)]. 4

(b) Show that [ e H_(x)H,(x)=0:for n=m.
=2”n!\/E;m=n. 10

. (a) Derive the following recurrence relation L/ (x)—nL, ,(X)+nL, =0.

4
(b) Use ascending power series method for the equation

X*yY"+ Xy'+ (x> —n*)y = 0, to derive Bessel’s function of first kind.

10
UNITHV
. (a) Write a short note on propagation error in addition and multiplication.
4
(b) Prove that gamma (1/2) =/rt . 4
X X3 1/2
(c) Evaluate the integral jo [ s j dx. 6
. (a) Calculate the standard error for the data 2, 7,9, 13, 16. 4
1-1
(b) Transform B(I,m) to I X . 4

o (1+x)™"

-2-



X7

-

o X2
(c) Evaluate _[

' @y dx and hence find _[:

UNIT-V

9. Consider the heat flow through a thin bar of uniform cross-section of
length L and thermal conductivity ¢ . One dimensional heat conduction

2
equation is given by ﬁ = l@ ,where 0 is the temperature. Solve

X’ oot
the above equation with given boundary condition

0(0,t) =06(l,0) = 0,t > 0 and initial condition O(x,t) =%, 0< x<|. 14

10. (a) Using method of separation of variable, find the general solution of

Laplace equation in rectangular coordinate system. 6
(b) Write the equation of vibration of tightly stretched rectangular
membrane and obtain its general solution. 8




