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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all ques‘uons in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

e Each questlon cames 10 marks and may have a, b c-as sub- questlons '''''
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PART-A
(25 Marks)
l.a) Showthatu = ———;—;— is harmonic 21
b) Write Cauchy-Riemann equations in polar form. 3]
c) Expand f (z) = sinz in Taylor’s serxes about z= Z 21
Find resuzlue of flz) = ——Z;—l- at its, poles - e 3 (31
Find image of the circle |z| = 2 under the transformatlon w=z+ 3 a i ZL ’ 2}
Determine the reolon of w-plane into which the region is mapped by the
transformation w = Z 2|z —-1] = 2. 31
g) Find the value b, of the Fourier series of the functionf (x) = x2 =2, when—2<x<2
(2]
. b Fmd the, Fourler sine transformatmn of 2675% +5e7% . .1 i—
. a2 du 0w Nt = 7
) Classlfy the equatmn 3-——- + 625 ol kL al; 2 5%-*—1— .8%,,. A=0 S [2]
i) Write the one dlmenswnal Heat equa‘uon in steady state. 3]
PART-B
(50 Marks)
2xy{\x+y
m-&——) {500
| o =)= 0 o
b) Construct the analytic function f(z), whose real part is e" cosy. [5+5]
OR
3a) lff(2=u+t iv is an analytic function of zand ifu — v = e*(cosy —~ siny) find f(z) in

terms of z
by Uy y) and V(X y) are harmoﬁ'rc fiietions m a reglon R, Prove thiat. the functI@n“"“"“'

/mt 5 ou E
I ity :' — +
5 %) +i ( ) is an analyt]c functton R \ [5 5]




4.2) Evaluate I (x—2 ¥ )dx + ( y' - xz)dy where ¢ is the boundary of the first quadrant of the

c1rcle x2 4yt = 4

5.a) Obtain the expansion for sin l—z-é-ﬂ which is valid in 1 < |z| <o
2z+1
b) Evaluate I ——(—i——z——d over a unit circle C. [5+5]
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6. Piove that md@ = F[a =NaZ = b, a3 bh>0 [10]
OR
7. Find the bilinear transformation that maps the points 1, i, -1 into the points 2, i, -2
respectively. [10]

Obtam the Four1er serxes for the functlon f(x) Ism x{ in («n: )

Find F ourier Sme transformatlon of e el and hence: eva1uate * x—%‘gﬁ)— dx [5'4--5«]j a
OR

9.a) Find the Half range cosine series for f(x)=x(2—x) in 0<x= 2

—ap

b) Find the inverse Fourier sine transform of F, (p) = ¢ [5+5]

1 0. Sh w that the dxfferenﬁal equatlon—“-“ = a2 Z——2 fot‘ the conductlon of” heat- along a rod

Without radiation, subject to the foHowmg conditions:
a) u is not infinite for t = 0

)——-O forx=0andx =1

c)u—lx—-x fort=0andx =1 [10]
OR
b) Solve by the method of separation of variables 4 + a_u_ = 3u, given that
u=3e?—e> whenx =0. [5+5]
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