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Answer ALL questions.

PART A — (10 x 2 = 20 ma~k.}
. I L{F()]=F(s), then prove that L 7{t)|=*{-+a).
2. Find Lfte™ cosit)].
3. Find the Laplacs transform of unit im). "lse function,

4. Prove that L{f(t)]=sF(s)-(0), sher» LIF{E)}=F(s).

6. Define the Euler's formu)= ‘r t)e Fourier series expansion of the function
f(x) in the interval (—~L.L). Vhere L is any positive number.

6.  Find the half range X .:uricr sine series for f(x)=x in the interval O<x<r.
7. State the Cauchy-Ric.aann equations in polar coordinations.
8.  State any tw~ v-operties of analytic function

9. State Ce~uvhy s integral theorem.

10. Find i residue of —— at z=a.
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PART B — (6 x 16 = 80 marks)

Find the Laplace transform of
L0<t<a
= = . 8
10 {_M“(mmmm) ) ®
Find Lltsin®3¢]. (8)
Or
Find L[f(t)], where
cost, O<t<x
= & : 0
f(‘) {sinl, t>x e
Prove that
L[f"(t)]=S>L{fe)] -8 10)- r(0). (®)
ﬂndL“[ 2 -4 ] ®)
ic+l$6—2"a—si
Solve using Laplace transiown.;, the differential equation
¥ +2y' +5y = gint, y(0)=(, 5 {9)=1. ®
Q,

State and prove convolutx n theorem on Laplace transform. (8)

Solve the simultcucavs squations Q“__, =e‘;%+x=dnt. given

dt
2(0) = 1, ¥(0) = . us. g Laplace transform. (8)
Expand flx)- xsin(x) as a cosine series in the interval 0O<x<x
— 0% e Y
andab-ww1+2{l.s 55 57 ...co] x/2. (8)

Fna the Fourier series expansion for the function f(x)=x?,
| x*

1
-xs:Sx.Henoo,lhowﬂmtF+F+3—‘+....¢o=a)-. (8)
Or
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Obtain the Fourier series for f{(x) = |sina] in the interval (- z, r).(8)

Compute the first two harmonics of the Fourier serios of f(x) from
the data given below : (8)

s 0 xf6 2x/6 3z/6 4x/86 5x/6
flx): 535 35 600 782 858 843

x: x 7x/6 8x/6 9xf6 10x/6 1lx/6

flx): 773 698 619 604 655 501

Show that ufx,y) = exp(-x)(x* - y*)cos(y) + 22y sin(y)] is harmonic

and find the corresponding analytic function w = f(z). (8)

Discuss the transformation w =22 +% ‘'z, where %k is a real and

positive number, with suitable figures. (8)
Or

Derive the necessary conditton. fir f{z) to be analytic in polar
coordinates assuming th» C wuchy-Riemann equations are true in
Cartesian coordinates. (8)

Construct the bilinea  transformation which maps the points
z =01, into the piint=w =i,1,-i, (8)

. R WY z+4
Using cauchy’> u:tegral formula, find the value of dez

where C_is (Mo circle |z +1-i] =2, (8
Eveluit R r z*dx
s te by contour integration Im- (8)
Or
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the region 1<fz +1|<3. (8)

(ii) Show contour integration ?L=—”—. (8}
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