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Q.1 | (a) | State and prove second shifting theorem for inverse Laplace transform. [5]
(b) . R -1 1 [5]
Using convolution theorem for Laplace transform,evaluate: L ——
s(s“+4)
0
© Using Laplace Transform,evaluate : | lzsinz(tx)dx [5]
0x
OR
Q.1 | (d) | In usual notations prove that: {5]
. t °°
OLE: 5= [ras
N 1=
(i) LL [/ () 5] =~ (5)
0
© Evaluate: L"[-——l—t—-zs—z] 51
(s+2)°(s-1)
9]
® Using Laplace transform, show that: | e_xzdx =%~/; 151
0
Q.2 | (a) | Define cosine integral and derive it's Laplace transform [5]
) | e : et of (5]
Using Laplace transform, Solve the integral equation: f{t)=e™ — 2 cos(t — ) F (u)du
0
(c) | Using Laplace transform solve the differential equation: [5]
ty"H(2t+3 )y H(t+3)y=ae™t
OR
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Q.2 | (d) | Define exponential integral function and derive it's Laplace transform [5]
+
@) Find L[erf(\/_ t)] and hence deduce L[terf(2«/_ t)] __(ES:T [5]
@ 15 gl e > [5]
Find L and hence deduce that L = erfe(—
K’ Kl J_
Q.3 | (a) | State and prove Fourier integral theorem [5]
-x2 for |xj<1 5
(b) Find Fourier of f(x)—{o )éor &E)]q (5]
c S
©) Show that F[e ™™ 51
OR
Q.3 | (d) | State and prove: [5]
(i) Linearity property for complex fourier transform.
(ii)Change of scale property for Fourier sine transform.
(e) | Find fourier sine and cosine transform of x™' [5]
() | State and prove Modulation theorem for Fourier transform [5]
Q.4 | (a) | State and prove convolution theorem for Fourier transform and [5]
derive Parsevals relation from it.
®) | Find B[ £,(6)] where f,(2) = £"e ™% 131
(©) o a2 [5]
Using Parseval's identity prove that: | —% ar="|1ze >
Ora“+t*)y 2| a4
OR
Q.4 | (d) | Using Fourier integral formula prove that: [5]
e cos (x) = I (u +2) cos(ux) .
u +4
(e) | Inusual notatxons prove that : [5]
U 0= 2 (0)- £ O+ £ (7)
and hence derive formula for E'[ f® (x): p]
® Evaluate F,"[ f(x) : p] where f(x) =1 for x e (0, %) and flx)=-1forxe (—g—, ) [51
S i(a 2 2
Qs @ Using Laplace transform solve:Z—’zi —gt—f,‘ —xf=0 if u(0)=u,(0) =0 [6]
X
(b) | The temperature V in a semi-infinite rod 0 < x < oo is determined by (8]
v o . "
6t =k— o ; X € (0,6), t > 0 Subject to the conditions:
(i) u=0 when t=0, x>0, (i) %; = 1 When x=0 and (iii) %xz —>0asx >
x
Determine the temperature formula.
OR
Q.5 | (¢) | Using Laplace transform solve : [6]
[tD* +D+t]y = 0; y(0)=1
(d) | Usng finite Fourier transform solve: [8]
2
%I; Z o > given that V(0,6)=0; V(7,t}=0; V(x,0)=2x, where 0<x<r; t>0
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