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Ramanasri IAS/IFoS(IFS) Maths Optional

Complex Analysis PYQ 2020 to 2009

10.

11.

12.

2020

Evaluate the integral IRe(z)Zdz from Oto 2+ 4i along the curve C: y = x°. [8 Marks]
C

Using Cauchy theorem and Cauchy integral formula, evaluate the integral gSﬁdz where C'is

|z |=2. [15 Marks]

0| 2—2
Show that the bilinear transformation w = "% ( _OJ 2, being in the upper half of the z- plane; maps

z-z,

the upper half of the z- plane into the interior of the unit circle in the w- plane.If under this transformation,
the point z =1 is mapped into w = 0 while the point at infinity is mapped into w =-1, then find this
transformation. [10 Marks]

2019

Using Cauchy’s Integral formula, evaluate the integral gS 3 24)2 where ¢:|z—i|=2.  [8 Marks]
If f(z)is analyticina domain D and |f(z)| is a.non-zero constant in D, then show that f(z)is
constantinD . [15 Marks]
Classify the singular point z = 0 of the function f(z) = ~—— and obtain the principal part of the

Z+ SNz
Laurent series expansion of f(z). [15 Marks]

2018

If u=(x—1)°—3xy*4+ 3y”,determine vso that u+1v is a regular function of x +iy  [10 Marks]

Evaluate the integral jj” cos”0.df, where n is a positive integer. [10 Marks]

2017

If £(2). = u(x,y)+iv(x,y) is an analytic function of z=x+iy andu+2v=x3-2y®+3xy(2x—y) then
find f(2)in termsof z. [8 Marks]

Prove by the method of contour integration thatjM df=0. [12 Marks]

0D+4cosl

Find the sum of residues of £(2) =~
cosz

2016

at its poles inside the circle|z|=2. [8 Marks]

Find the analytic function of which the real part ise *{(x% — y*)cos y + 2xysin y} [8 Marks]
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Complex Analysis PYQ 2020 to 2009

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

1
Find the Laurent series for the function f(2) = — with centerz =1 [10 Marks]
1-
. T do
Evaluate by contour integration I—z [10 Marks]
0 (1 + lcos 0)
2

2015

Let u(x, y) = cos x sinh y. Find the harmonic conjugate v(x,y) of u and expressu(x,y) +iv(x,y) as

a function of z = x + 1. [12 Marks]
2

Evaluate the integralj dz, wherer is the circle|2| =" [12 Marks]

4
» (27 +1)(z-1)*

by using contour integration and the residuetheorem. [15 Marks]

2014

© 2
x
Show that '[ —d4 X = =

S 1l+x \/5

z2+2 .
Using Cauchy integral formula, Evaluate I dz where C is the circle |z—z| =2.

C(z+1)*(z—-2)

[8 Marks]
Find the constants a,b,c such thatthe functionf(z) = 2x* — 2xy — y* +i(ax® —bxy +cy?) is
analytic for all z(= x +1y)and.express f(z) in terms of z. [8 Marks]

z
Evaluate | ———=——dz [15 Marks]
ZJI 2 627 1

Find the bilinear transformation which map the point—1,00,7 into the points-
@)i,1,1+1
(it)oo,1,1 [15 Marks]
(117)0,0,1
Find the Laurent series expansion at z = O for the function f(z) = in the region

2%(z* +2z-3
(i) 1< |2| < 3'And (i1) 2] > 3. [15 Marks]

2013

Construct an analytic function f(2) = u(x, y) +iv(x,y), whereuv(x, y) = 6xy —5x + 3 Express the

result as a function of z [10 Marks]
2z
Evaluatecﬁ(e;l)éldz where cis the circle|2| =3 [13 Marks]
c(z+
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Complex Analysis PYQ 2020 to 2009

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Find Laurent series about the indicated singularity. Name the singularity and the region of

£—Ss1nz

convergence —32=0 [13 Marks]
z

2012

4+1
Evaluate the integral I (x + y* —ixy)dz along the line segment AB joining the point A(2,-1) and
2-§

B(4,1). [10 Marks]

Show that the function u(x, y) = e *(xcosy+ ysin y)is harmonic. Find its.conjugate harmonic

functionv(x, y) and the corresponding analytic function f(2) . [13 Marks]
e’ -1

Using the Residue Theorem, evaluate the integral I

DGy dz, where C s the circle|z| = 2
t2(z-1)(z +i

[13 Marks]
227 +11
Expand the function f(z) = _ 22 7272 inalaurent’s series valid for 2 < |2| <3. [10 Marks]
(z+1)(z+4)
z/2
States Cauchy’s residue theorem Using it, evaluate the integral I e—de
C(z+2)(z* -4)
counterclockwise around the circle C': |z +1| =4 [13 Marks]
Determine the analyticfunction f(2) = u +iv.if v=e"(xsiny + ycos y) [10 Marks]
2
o d.
Using the method of contour integration, evaluate 5 2x 2x [14 Marks]
= (x*+1)"(x" +2x + 2)
Obtain Laurent’s series expansion of the function f(z) = 1 in the region0 < |z +1| <2
(z+1)(z+3)
[13 Marks]

2009

i z-1 o . . .
Show that under the transformation w = —— real axis in the z-plane is mapped into the circle

zZ+1
|w| =1. what portion of the z-plane corresponds to the interior of the circle? [10 Marks]
2z+1 , . 1
Evaluate j.cz—dz by Cauchy’s integral formula, where C'is |2| = 5 [10 Marks]
2 +z
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2sin 2x

36. Determine the analytic functionw = u +iv,if u= 5 = [13 Marks]
e +e " —2cos2x
. . 2z doé
37. Evaluate by contour mtegratlonj - 50<a<l1 [13 Marks]
Y 1-2asinf+a
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