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(2) Attempt all questions.

(3) Follow the usual notations and conventions.
(4) Figures on the right indicate full marks.

1  Attempt any two from the following : 14

(@ Find the fourier series of the function f(x)= ¥’ in the

: t ]-__Tt<x<3_7-E
mterva 9 5 -

(b) Find the fourier series of the function f(y)=¢® in

the interval —t<y<m.
(©0 Find the fourier series of the function defined

24+x for -2<x<0

as'f(x){ 2—x for 0<x<2

where , f(x+4)= f(x)..

2  Attempt any two from the following : 14
(@) Find the Half-range cosine series for the function

f(x)=sinx in the interval 0<x<r.
() Find the complex form of the fourier series of

f(x)=cosax in—-m<x<m-
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(¢©) obtain the fourier series for the function .

l+2—x ,—mT<x<0
T
f(x)= oy
1-—— ,0<x<n
T
11 n’
and hence deduce that 5+ 5+ 7+-———=—.
1= 3 5 8
3  Attempt any two from the following: 14
(@) Find the fourier integral representation of the function
0 , x<0
J() =11 0sx<l 5,4 thence show that
0., x>1
“sin(x )
J A de=1
0 X 2

(b) Find the sine and cosine transform of the function

e —e? | for 1<x<2
f(x)= ,
0 , for otherwise
(© Derive the fourier integral formula from fourier series
of a function f(x) defined in the interval —g<x<a.

4  Attempt any two from the following : 14
(a) Explain the seperation of variable technique to solve the
one-dimensional wave equation with respect to the
following conditions :-

u(o,t) =u(l,t)=0 where , 0<x<l/
and  u(x,0)=f(x) ;(); (x,0)=g(x) where, f(x) and g(x)
are any arbitrary functions.

(b) Solve the initial Boundary value problem corresponding
to one dimensional wave equation

u, =ctu ;0<x<mt>0 under the conditions :

u(o,t) = u(m,t)=0,u(x,0)=0 and (ut)(x,O) =sinx.
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©

Solve the initial Boundary value

problem u,=c?u_ ; O<x<2 , >0 under the

condtitions
x 2
u(0,0)=u(2,1)=0 and. u(x,0) =

() (x0)=0.

5  Attempt any two from the following :

(a)

(b)

©
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Solve the heat equation #, =u,. , x>0,7>0 subject to

the conditions :-
@ u,=(0,)=0

x ,0<5x<1

(i) u(x,0) ={O

@i1) u,(x,t) is bounded where x>o0,/>0 by fourier
transform method.
find the fourier series solution of the heat equation

x>1

2

u,=C*u_. , 0O<x<m 6 t>0, under the boundary

conditions #(0,/)=u(w,/)=0 and the initial conditions

x;OSxS%

T—X,—<X<T
2

u(x,0) =

Explain the separation of variable technique to solve the
one-dimensional heat equation with respect to the
following conditions:-.

u(0,)=u(l,t)=0 where 0<x</ and u(x,0)= f(x).

14
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