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(1)

({13 zalaa @ Fansal Godl Grizadl uz sias awdl. ") SeatNo.:

Fill up strictly the details of @ signs on your answer book
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(2) This question paper contains five questions.

(3) Each Question is of 20 Marks.

(4) Figure to the right indicates marks of the questions.
(5) Follow usual notation

Q.1

(a)  State and prove convolution Theorem for Fourier transform. 08
(b)  Prove that F[f™ (x)] = (is)" F(s) 06

—ax. = /2 S
(c)  Show that F[e *:s]=/ S 06

OR
Q.1 (d) State and prove Fourier Integral theorem. 08

' B S

(e) Find F [x(a2 T2 2] 06
() Find F ! [;‘S(s)] where }S (5)=s"e ® 06
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(d)

(e)
®

(b)
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State and prove inversion formula for Fourier sine transform. 08
2
Find Fourier cosine transform of f(x) = ¢ 2 06
Evaluate FC*[f(x) : p] where f(x) =1 forx € (O,%) 06
and f(x) = -1 forx € (= 5. 7)
OR
In usual notations prove that: 08
EC™[f" (x) : p] =-p*fc "(0)of " (0) + (-1)F [ ()
And hence derive formula for F C*[ @ (x):p]
Find f(x) if its Fourier cosine transform is: [+ & 06
Find Fourier Transform of f(x) = {(1)—1\;' ‘;fl ‘>x1‘ <1 06
Define Laplace Transform. 08
State and prove the following properties for Laplace transform:
(1) Second Shifting property
(i1)  Linearity Property
Prove that L[Smt(t) =tan ' %and hence find L smgat)
06
Does Laplace transform of %(at)exist?
Fi __3s+8
ind L[erf(y/t )] and hence deduce L [terf(2/1)] = — )
s“(s+ 4) 06
OR
Define exponential integral function and derive it’s Laplace transform 08
Prove that: L ![tan~! (2/5%)] = %sin(t) sinh (7) 06
Using Laplace transform, prove that: 06
S e sindi= 3
) O/te sin(¢)dt = 50
(i) [ fe sin@di=0
0
Using Laplace transform, prove that: f cos (x?)dx = % / %
0 08
Using convolution theorem, find inverse Laplace Transforms of: 06
() 22y and (i) 7~
s2 (s —a?) «/? (s—1)
[2] [ Contd.
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(d)

(e)

F(u)

(ii1))  Using Laplace transform solve: / Wdu £+t
06
OR

IFL[f(t)] = f(s) then prove that L[ /()] = f Flx)dx
08

Provided lirr&ltf(t)exist.

t—
Prove that L [( R 2)(s Iy 2)] s1n(t) sinh(7) oc

®

(a)

(b)

(c)

Using Laplace Transform, Solve: y' —4y + 3y = f(#); y(0)=1 and y'(0)=0 06

Attempt any TWO

The temperature u in semi-infinite rod is determined by 10
2,

224,

Subject to the conditions:

(1) u=0whent=0,x>0;

(i1) u, = when x =0

(111) Potential derivative of u —0 as x —oo.

Determine the temperature formula.

V.

25

x € (0,6),t >0 10

Using finite Fourier transform solve: %‘t/

_ 9’V
ox

Subject to the boundary conditions: V, (0,/)=V, (6,f) = 0 and V(x,0)=2x

- Loy _ 9%
Using Laplace transform solve: ar 2 92 10
if y(0,t)=0= y(5,t) and y(x,0)=10 sin (47mx)
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