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Notes: 1.  Solve all five questions.

b)

d)

b)

2. All questions carry equal marks.
UNIT -1

Find the function whose cosine transform is
\/Z sina&
T &

Find Fourier sine transform of f(x) = (
X (X

1
2

+a2) '
OR

Evaluate Fourier transform of H(x+a)—H(x-a).

Find Fourier sine & Fourier Cosine Transform of the function

sinx, O<x<a
f(x):{ SxS
0 , x>a

UNIT — 11

Let f(x) be continuous and f'(x) be sectionally continuous on the interval 0<x<a,
then prove that

i) fe[f'(x);x —>n]= (—1)”f(a)—f(0)+r;—“fs(n),n ez
iy Ts[F'Ox)x > n]:_Tnnfc(n),n eN

Solve the wave equation

2 2
a—g=i2 a—; 0<x<a,t>0
ox= ¢~ ot
Satisfying the boundary conditions u(0,t) =u(a,t) =0,t >0 and the initial conditions

ou (x,0)

u(x,0)=4—gx(a—x),
a

=0, 0<x <a to determine the displacement u (X,t).

OR
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c) The end points of a solid bounded by x=0 and x = are maintained at temperatures
u(0,t)=1, u(xm,t)=3, where u(x,t) represents its temperature at any point of it at any
time t. Initially, the solid was held at 1 unit temperature with its surfaces were insulated.
Find the temperature distribution u (x,t) of the solid, given that uy, (X,t) =u¢(X,t).

d) 2 2 2
Solve the three dimensional Laplace Equation 0 \2/+ 0 \2/+ 0 \2/ =0.
OX oy 0z
0<x<m, 0<y<m, 0<z<m withthe boundary conditions
V=Vy,when y=mn;V=0,when y=0 and

V=0,when x=0,7 and V=0,when z=0,x

UNIT -
3. @) i) If Laplace transform of f(t) is f(p), then prove that Laplace transform of

f(t—a)H(t—a) is e f(p).

i) If L[f(t);t—p]=F(p), then prove that L[f(at);tap]:%f(g}

b)  Define Laplace transform of the error function and Laplace transform of the error
complementary function and evaluate Laplace transform of E, f (\/f) and L[Er fe (\/f)] :

OR
C) [
Evaluate L™ #3}
| p(p+1)
d) i D
Evaluate L} —— by using convolution theorem.
L (p” +u)
UNIT -1V

4. a) n
If f(x)= {;( , O<x<a Find Hankel transform of order x of f(x).
, X>a

b)  Solve the differential equation,

2 2
6_u+16_u+8_u20,r20’220
or? ror gz?

Satisfying the conditions (i) u—o0 as z—>o0 and as r —»>o.
(i) u=~f(r), on z=0r>0.

OR
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b)

d)

If £*(s) and g*(s) be Mellin Transforms of f(x) and g(x) respectively then prove that 10
M[f(x)g(x);x —>s]= i CJF_'OOf*(z)- g9 (s-2)dz.
27l JC—loo
Find Mellin inversion of [(s). 10
: : 1-(8 S
If F[f(X);x >&]=F(&), then prove that F[f(ax);x —&] = 5F )
Let f(x) & f'(x) be continuous & f"(x) be sectionally continuous in 0<x <a then 5
2.2
prove that T, [£"(x);n]=~F'(0) + (-1)"f'(@) ~~——Fc(n).
a
Evalat L{ L } °
valuate L| —
Jnt
pax 5
Evaluate Hy| —; &
X
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