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Answer five questions, taking one from each unit.

UNITH
1+sino+icoso )
1. (@ Evduate( . - J 4
1+sina—icosa
(b) Findtheroot of thecomplex number x* +i=0. 5

(© If o,0?, 0, 0 aretherootsof x* —1= 0 find them and show that
(1-a)(1-o?)(1-0®)(1-a*) =5. 5

2. (8 Provethenecessary conditionfor thefunctionf(z) tobeanaytic. 5
(b) Show that thefunction €*(cosy+isiny) isanayticfunction, real

andimaginary. Finditsderivative. 5
1
(c) Determinewhether S isandyticor not. 4
UNITHI

3. (8 Evduate Liﬂ (2x+iy+1)dz dongthestraight linejoining 1- and

2+i. 4
(b) Expandthefollowing functioninTaylor series f (z) :Z—_i about
z+
z=0.
© Evaluatec_f)tan zdz, whereCiscirde|7= 2. 5
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4. (a) Determinethepolesand residueof thefunction f(z):i 4

z-1
12z-7
b) Usingresiduetheorem, evaluate | —————, WhereCisthe
(b) Usingresicu N I(z—1)2(2z+3) !
circle|7=2. 5
(©) Evaluete [ 99 _ 5
0 5-3cosH

UNITHII

when | x|<1
5. (a) Expressthefunction f(x)= L 1] asaFourier integral.
0, when|xp1

SinA coSAX

Henceevauate I: Tdk 5

(b) Findthecomplex form of Fourier integral representation of
—kx
f(x):{e , X>0andk>0

0, otherwise S
(c) FindtheFourier transform of e wherea>0. 4
6. () ObtainFourier cosinetransform of
X, forO<x<1
f(X)=92—x, forl<x<2 5

(0} forx>2
(b) Stateand provethe convolutiontheorem on Fourier transform. 5

(c) Showthat F{ f (x) cosax} :%[F(s+ a)+F(s-a)] 4
UNITHV
7. (8 FindtheLaplacetransformsof
t-1 1<t<?2
) f(X)=
O 109 {S—t, 2<t<3 >



(i) f(x)=t*, using3“order derivatives. 4
(b) Solvetheinitid valueproblem y”+4y=0,y(0) =1y (0)=6 5

8. (8 Find L™ ———— | usingLaplacetransformof integral. 6
s°(s"+4)
(b) FindtheinverselLaplacetransform (first shiftingtheorem) of
6+s
s*+6s+13 4
(¢) FindtheLaplacetransform of thewaveform
f(t):(EJ,OStSS 4
3
UNIT-V
ou , d%u : »
9. (a Solve > = k? for x> 0,t > 0 under thegiven conditions u = u,
X
a x=0,t > Owithinitid condition u(x,0) =0,x>0. 7
o . odu , du
(b) UseFourier sinetransformto solvethe equation > =k o
under the conditions
@ u(o,t)=0
(i) u(x,0)=€*
(iii) u(x,t) isbounded 7

10. (8 A resstanceRinserieswithinductance (L) isconnected withem.f.

E(t). Thecurrentiisgiven by L%+ Ri = E(t) if theswitchis

connected at t = 0 and disconnected at t = a. Find thecurrenti in
termsof t. 8

(b) Solve %+ y=0and %_ x=0 under thecondition

x(0)=1,y(0)=0. 6




