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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Find the complete integral of yp +4g =1.

Solve : (D-2D) (D-2D'+1) z=0.

State the Parseval’s formula for f(x) defined in (-1,1).

If f(x)=sinx, —-r<x<x,find a,.

Classify the partial differential equation

(x+1)z, +V2(x+y+ Dz, +(y+1)z,, +yz, —xz,+2sinx=0.

A taut string of length 50 cm fastened at both ends, is disturbed from its
position of equilibrium by imparting to each of its points an initial velocity of
magnitude kx for 0 < x < 50. Formulate the problem mathematically.

Find the Laplace transform of f(f)=te™.

State the initial and final value theorems of Laplace transform.

1, |x]<a

Find the Fourier transform of f(x), defined as f(x)= .
0, |x|>a

Find the Fourier cosine transform of f(x)=e™, a>0.
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PART B — (5 x 16 = 80 marks)

(i Bolve the equation Ay ) por Y w7 (o 8
i} Solve the equation (D% v aniy ,!)"") e {8
Or
(1) Solve the equation POt ptg=0. (4)
(1)  Solve ('I)Z - 2DD" + D'z)z =eos(x - 8y)+ 2 xy e (12)
(1) Find the Fourier series of f(x)=e™ in (7). {8)
{iy  Find the Fourter sine series of fx)=x{r—x), Ocxwn (8)
Ov
. . . . . . . !
(i) Obtain the Fourier series of the function given by
2x
1+““l—°, *”,S,X'SO
f(x)= 9% , 8
1-— 0<x<!

(i)  Compute the fundamental and first harmonics of the Fourier serieg
of f(x) in (0, 6) given by the table (8)

x: 01 2 38 4 5
fx): 4 8 15 7 ¢ 2

A tightly stretched string with end points x =0 and x = [, 1s initially in
a position given by y(x,0)= kx(L - x). If it is released from this position,

find the displacement ¥(x, t) at any point of the string.

Or

An insulated rod of length L has its ends A and B maintained at 0°C and
100°C respectively, until steady state conditions prevail. If B is suddenly
reduced to 0°C and that at A4 is maintained at. 0°C, find the temperature

at a distance x from A at time ¢
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(ii)

Find the Laplace transform of the periodic Function

) Pa, 0=1i<a y §
fit) =4 , and F{i+2a) = Fliy
R S P ¢ e A s
Solve the differentind equation 72y 8y 0, {0} 4 aud
y(0) =6 using Laplace transinrm. {#
Or
J 16 1 o
Using convolution theorem, find 2, - o ]
] ‘9“‘44)(‘\‘}4)]
Solve x" = 2x~ 3y, ¥ = v—2x, x{0)= &8, and y{0)= ()
. : : U b AN B
Find the Fourier transtform of [flx}=- ‘ | Hence
R ¥ R I
(( xcosx - sinx ) x .
evaluate ﬂ e J Cos- - iy {8)
o k £
dx . . o -
Evaluate j  r o umng; transform methods, (8}
x +a 7 (™ + b”
Or
, ‘ oy Ja-lxl Jx<a
Find the Fourier transform of f(x) = and hence
1o Jx|ra>0
o sinx)! )
evaluate J' ( J dx . (8)
X

0

ax

Find the Fourier sine transform of ¢ a> 0 and hence show that

:]-xsin me g T m

- =—e™ m>0. (8
1+x”

0
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