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subject to thefollowing boundary andinitial conditions:

u(0,t)=u(L,t)=0, t>0
u(x,0)=f(x)= ol L

and u(x,0)=0. 10
Apply the method of separation of variables to obtain a
formal solution of onedimensiona heat equation

2
@zKa—‘; 0<x<L
ot OX

aong with theboundary conditions

u(0,t)=0, u(L,t)=0; t>0 and the initial condition
u(x,0) =f(x). 10
Solve the Laplace’s equation

a—Zl;Jra—leJ:O; 0<x<a 0<y<b

oxX< oy

satisfying theboundary conditions:

u(0,y)=0, u(x,0)=0,

u(x,b)=0, %(a, y)=sin’ (%)

by applying the method of separation of variables. 10
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PART -1

Answer any five questions. 5010=50
1. What do you mean by Fourier series of a function
f :[-n, n] - R ? Show that the Fourier series of thefunction
f(x)=sinx+cos2x, - < x <7 isthefunctionitsdf. 10
2. State Fundamental Theorem of convergence of Fourier
series. Find the Fourier seriesfor the function defined by

f(x)— —nfor—-n<x<0
| xforO<x<n

1 1 1 2
Hence show that —2+—2+—2+~-00=n—. 10
1 3 5 8
3. FindtheFourier seriesof thefunction

cosx, 0<x<m
f(x)=
—CosX,—mt<Xx<0

10 T

2 6
Hence deducethat 13 57 o1l o0 G 10

[ Turn over



[2]

Find the Fourier series of the function

f(x)=xsinx,-n<x<m. Hence deduce that
1 1 1 1 i
2713 35 57 a4 10

a) Findthehalf range Fourier cosine seriesof thefunction

f(x)=€‘,0<x<1l 5

b) Find the half range sine series of the function

f(x)=x(n-x)in0<x<m. 5
Find the Fourier series of the function

f(x)=x —x?, —n<x<n Hencededucethat

N S S 10

21
ZF = % by Calculating the Fourier seriesof thefunction
n=1

f(x)=x%-n<x<m 10

10.

1.

12.

[3]
PART - 11
(Symbolshavetheir usua meaning)
Answer any five of thefollowing questions.
a) Formthepartial differentia equation by eliminating the
function ¢ from ¢(X +y+2z, x2+y? —22) =0.

b) Describe Lagrange’s method to solve a partial differential
equation. 5+5

a) Findthegenera integral of 22 —pz+qz+(x+y)° =0

b) Use Lagrange’s method to solve the p.d.e,
pcos(x+y)+qgsin(x+y)=z 5+5

a) Use Charpit’s method to solve the equation px + gy = pa.

b) Findthegenera integrd of thepartid differential equation
p? +q?=n? 5+5

a) Findthe completeintegral and singular integral of the
equation z = px + qy — 2,/pq.

b) Solve: (x2+y2)(p2+q2)=1. 5+5

Find the solution of thewave equation

Pu_ ot

F— 82 : O<x<L.
X
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