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(1)  Gulisd gaidd [@31dl Grradl w2 s1agL dwdl. HE RN
Fill up strictly the above details on your answer book.

(2)  Answer all questions.

(3) Figures to the right indicates marks.

(4) Follow usual notations and conventions.

Student’s Signature

Q.1 (@) IfL[f(t)] = f(s), then prove that 07
@) limf@ =lims 7

(i) tlim f(t) =1ir%s f(s)
-3 00 §—
-1 1] _ —1[ 9s?-1 07
(b) Define Laplace transform. Use L [(sZ+1)2] = tcost to find L [(952 - 1)2] .

(C) Find (1) L[(l + te‘gt)3] 06
(ii) L[t?sinat]

52—

OR
Q1 (@) IFL[f (£)] = F(5), then prove that L[t"f(£)] = (—1)" = F(5) 07
Hence find L[tcosat].
2
(b) Find Laplace Trlansform of f(t) = {O(t -1 0 < tt Z 11 : 07
(C) Find L—l [m . 06
Q.2 (a) Use Laplace transform to solve 07

y" + 25y = 10cos5t,y(0) = 2,y'(0) = 0.
(b) Use Laplace transform to solve the integral equation 07

t
f f)(e —u)‘l/zdu =14¢+t2
0

(c) Using convolution theorem evaluate L™1 [——1——] .

(s+a)(s+b) 06

OR
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(a) IfL‘l[f(s)] = f(t) , then prove that L‘l[f(as)] = %f(&) ,wherea > 0.

5+3

Find L1 {log (E)]

(b) Using Laplace transform, solve the integral equation

fH)=t+2 fot cos(t —u) f(uw)du
(c) Solve u; + xu, = x,x > 0,t > 0, with the initial and boundary
conditions u(x,0) =0, forx > 0,u(0,t) =0,fort >0
using Laplace transform.

(a) Define finite Laplace transform.
Find finite Laplace transform of (i) f(t) = t?
(ii) f(t) = cosat
(b) (i) Find L1 [ (s_i) =
3s+7 ]
(s%2-25-3)

(if) Find L7 |
2
(c) Find finite cosine transform of f(x) = (1 —';—) .

OR

(a) If f(¢t) is a periodic function with period w. i.e. f(t + nw) = f(t), (n € N).
Jo e St () it

1-e—Sw

. 0 e—t_e—3t
(b) Using Laplace transform evaluate |, 0 ( - ) dt

Then prove that L[f(t + nw)] =

(c) Find finite sine and cosine transform of f(x) = 1.

(a) Use finite Fourier Sine transform to solve g—l; = inl;{ (0<x<m,1>0), given
that i) #(0,¢)=0, u(x,t)=0
() u(x,0)=2x,0<x<7,t>0.
(b) Solve using proper Fourier transform % = 22)2(—1: ,
subject to boundary conditions

u(0,t) =0, u(x,0)=e" and u(x,¢)is bounded.

@

(c) Solve the integral equation using Fourier transform If (x)cos(Ax)dx =e™*
0

OR

07

07

06

07

07

06

07

07

06

07

07



Q.4 (a) Use finite Fourier Cosine transform to solve 07

o 0 . ..
e kg‘; (0<x<m,t>0) with the conditions

%:O,for x=0x=mnfort>0
v=fx),fort=00<x<m
(b) Use Fourier transform to determine the displacement y(x,?) of an infinite

string given that string is initially at rest and the initial displacement is f(x)
for —o < x <o0. Show that solution can be put in the form

y(x,t):%[f(x+ct)+f(x—ct)].

07

(¢) Solve following integral equation using Fourier transform
. 1 ;0<t<1 06
j F(x)sin(xt)dt =42 ;1<t<2
° 0 ;122

Q.5 (a) In usual notation prove that: 07

(i) KIf (x)cos(an)] = 2 [fi(s + a) + fy(s — @)]

()F[f (0)sin(a)] =3 [f:(s — a) — f(s + )]
(b) If function f(x) satisfies following two conditions: 07
(i) f(x) satisfies Drichlet condition in every open interval (—1,[)

(ii)f(x) is absolutely integrable in the interval (—oo, ©).i.e. j S(x)dx is

— 8

f(x)cos(u(x —t))dudt

1 0
convergent. Then prove that f(x)= Eys J'

8

1 ;0£x£~7£
2

(¢) Find finite cosine transform of f(x) = 06

-1 ,£ <x<rx

2
OR
(a) Find f(x) if its Fourier sine transform is es . 07
(b) Find finite sine and cosine transform of f(x) = 2x;0 < x < 4.

) x ;if’x|$a 07

. . . )=
(c¢) Find the Fourier transform of function f(x), 0 - iflxl oy 06
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