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7.1.1

7.1.2

7.1.3

OBJECTIVES AND RELEVANCE

The main objective of Linear ODE with variable coeffiecients and series
solutions is to evaluate many differential equation for getting seires
solutions.

Several applications include Heat, Wave and Laplace’s equation with
cylindrical symmetry can be solved in terms of Bessel’s functions, with
spherical symmetry by Legendre polynomials.

Functions of complex variable however are useful in the study of fluid
mechanics, thermodynamics and electric field and also useful in diverse
branches of Science and Engineering.

SCOPE

This subject gives the idea about Linear ODE with variable coeffiecients
and series solutions is to evaluate many differential equations for getting
seires solutions. The general theory of complex variables enables engineers
in solving problems like the evaluation of improper integrals by using
Cauchy’s Integral formulae and the Residue theorem; to deal with the rates
of change applying the theory of analytical functions. The methodology of
mapping is used to map complicated regions confirmally onto simpler,
standard regions such as circular disks, half planes and strips for which
boundary value problems are easier.

PREREQUISITES

Requires knowledge of ordinary differential equations, elementary
calculus (differentiation and basic integration) and two dimensional
geometry.

7.1.4.1 JNTUSYLLABUS

UNIT-I

OBJECTIVE

Transforming the given variable coefficient equation (Cauchy’s and
Lagrange’s) into the one with constant coefficients. Identifying ordinary
points, singular points and regular singular points for the given ODE.Finding
the series solution around a regular singular point. Solve the given ODE

with variable coefficients by Frobenius method and test the convergence
of its series solution.
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SYLLABUS

Linear ODE with variable coefficients and series solutions (second order
only): Equations reducible to constant coefficients-Cauchy’s and Lagrange’s
differential equations. Motivation for series solutions, Ordinary point and
Regular singular point of a differential equation , Transformation of non-
zero singular point to zero singular point. Series solutions fto
differential equations around zero, Frobenius Method about zero.

UNIT-lI

OBJECTIVE

Algebraic and transcendental functions together constitute the elementary
functions, special functions such as Legendre polynomials, Chebycher’s
polynomials.

SYLLABUS

Special Functions : Legendre’s Differential equation, General solution of
Legendre’s equation, Legendre

polynomials Properties: Rodrigue’s formula — Recurrence relations,
Generating function of Legendre’s

polynomials — Orthogonality. Bessel’s Differential equation, Bessel functions

properties: - Recurrence relations, Orthogonality, Generating function ,

Trigonometric expansions involving Bessel functions.

UNIT-Il1

OBJECTIVE

Complex analysis is concerned with complex analytic functions. In this
chapter we explain a check for analyticity based on so-called Cauchy-Riemann
Equations. Cauchy-Riemann Equations help us determine whether the complex
value function is differential (or) not.

In this chapter we study the most important elementary complex functions
such as Trigonometric, exponential, Logarithmic functions which generalize
familiar real functions known from calculus.

SYLLABUS

Complex Functions -Differentiation and Integration : Complex functions and
its representation on Argand

plane, Concepts of limit Continuity, Differentiability, Analyticity, Cauchy-

Riemann conditions, Harmonic functions - Milne - Thompson method. Line

integral - Evaluation along a path and by indefinite integration — Cauchy’s

integral theorem — Cauchy’s integral formula - Generalized integral formula.
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UNIT-1V

OBJECTIVE

This chapteris devoted mainly to series representations of analytic functions.
The theorems presented in this chapter guarantee the existence of such
representations .

Integration in complex plane is impor tant for two reasons and they are (i)
In applications there occur real integrals that can be evaluated by complex
integration where usual methods of real integral calculus fail (ii) Some basic
properties of analytic functions can be established by complex integration
but would be difficult to prove by other methods.

SYLLABUS

Power series expansions of complex functions and contour
Integration: Radius of convergence - Expansion 1in Taylor’s series,
Maclaurin’s series and Laurent series. Singular point -Isolated singular
point - pole of order m - essential singularity. Residue - Evaluation
of residue by formula and by Laurent series - Residue theorem. Evaluation

of integrals of the type

a+2m

(a) Improper real If(X)dX (b) Jf(Sin@,COS@)d@

UNIT-V

OBJECTIVE

To learn transform a given function from z - plane to w - plane.

To identify the transformations 1like translation, magnification,
rotation and reflection and inversion.

To learn the Properties of bilinear transformations.

SYLLABUS

Conformal mapping: Transformation of z-plane to w-plane by a
function, Conformal transformation. Standard
transformations- Translation,; Magnification and rotation; 1inversion

and reflection,Transformations 1like €z , log =z,

z?, and Bilinear transformation. Properties of Bilinear
transformation, determination of bilinear transformation

7.1.4.2GATE SYLLABUS
UNIT-I

UNIT-11
Special Functions.
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UNIT-Il1
Cauchy’s integral theorem and integral formula.
Analytic functions

7.1.4.3IES SYLLABUS

Not applicable

7.1.5 SUGGESTED BOOKS

TEXT BOOKS

1. Advanced Engineering Mathematics by Kreyszig, John Wiley & Sons.
2. Higher Engineering Mathematics by Dr. B.S. Grewal, Khanna

Publishers.
REFERENCE BOOKS

1) Complex Variables Principles And Problem Sessions By A.K.Kapoor,
World Scientific Publishers

2) Engineering Mathematics-3 By T.K.V.Iyengar andB.Krishna Gandhi
Etc

3) A Text Book Of Engineering Mathematics By N P Bali, Manesh Goyal

4) Mathematics for Engineers and Scientists, Alan Jeffrey, 6th Edit.
2013, Chapman & Hall/CRC

5) Advanced Engineering Mathematics, Michael Greenberg, Second Edition.

Person Education
7.1.6 WEBSITES

1. www.wikipedia.org

2. www.grad.gatech.edu (Georgia institute of technology)
3. www.eng.ufl.edu (University of Florida)

4. wwwiiitk.ac.in

5. wwwiiitd.ernet.in

6 www.psgtech.edu

7. www.iisc.ernet.in

8 www.math.helsinki.fi

9 www.mathworld.wolfram.com

10. www.efunda.com/math/legendre/index.cfm

7.1.7 EXPERTS’ DETAILS

INTERNATIONAL
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2.

1.

2.

1.

2.

7.1.8

1.
2.
3.

Dr. A. G. Sergeev,

Research Area : Complex Analysis,
Steklov Mathematical Institute,
e-mail: sergeev@mi.ras.ru.

Dr. George Cain,

Research Area : Complex Analysis,
School of Mathematics,

Georgia Institute of Technology,
Atlanta, Georgia, USA,

e-mail : cain@math.gatech.edu.

NATIONAL

Dr. G. S. Srivastava,

Research Area : Complex Analysis,
Department of Mathematics,

T, Roorkee,

e-mail: girssfmag@iitr.ernet.in.

Dr. S. Ponnuswamy,

Research Area : Complex Analysis,
Department of Mathematics,

HIT Chennai, Chennai,
e-mail:samy®@iitm.ernet.in.

REGIONAL

Prof. G. L. Reddy,

Research Area : Complex Analysis,
Department of Mathematics,
University of Hyderabad,

e-mail : girsm@uohyd.ernet.in.

Prof. D. Ram Murthy,
Research Area : Complex Analysis,
Department of Mathematics,

Osmania University, Hyderabad-500007.

JOURNALS

INTERNATIONAL

Aurora’s Engineering College

Complex variables and elliptic equations- Taylor & Francis group (NA)
Integral transforms and Special functions - Taylor & Francis group (NA)

Complex Analysis and Operator theory (NA)
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4.

5.
6.
7.
8
9.

1.
2.
3.
4.
5,
6.

7.1.9

1.

2.

3.

4.

International e-journal of Engineering Mathematics-Theory and
application (NA)

Applied Numarical Mathematics. (NA)

Mathematical models and methods in Applied sciences. (NA)
Journal of Mathematical Analysis and Applications. (NA)
Complex variables theory and Applications. (NA)

Mathematics of Computation. (NA)

NATIONAL

Journal of interdisciplinary mathematics. (NA)

Proceedings of the Indian Academy of Sciences:Mathematical sciences. (A)
Journal of Information and optimization sciences. (NA)

Journal of Discrete mathematical sciences and Cryptography. (NA)

Indian Journal of pure and applied mathematics. (NA)

Indian Journal of Mathematics (A)

( NA-Not available in library, A-Available in library)

FINDINGS AND DEVELOPMENTS

“Integral means of Analytic Functions”, Daniel .G and Jose A.P., Annales
Academiae, Scientarium Fennicae Mathematica, 29, pp. 459-69, 2004.

“Two results of uniqueness of conformal mappings”, Steven G. K., Complex
variables theory and applications 50, No. 6, pp. 427 - 32, May 2005.

“Complex dynamics, value distributions and potential theory”, Yusuke O.,
Annales Academiae Scientiarum Fennicae Mathematica, 30, pp. 303 - 11,
2005

Unique range set for certain Meromorphic functions, Ming-Liang Fang and
Indrajit Lahiri, Indian Journal of Mathematics, Vol. 45, Issue No. 2, Pages
141 - 150, 2004.
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7.1.10 SESSION PLAN

Aurora’s Engineering College

Sl Topics in INTU Modulesand Sub modules Lecture Suggested books Remarks
No. syllabus
UNIT-I
1 Linear order Equations reducible to B B
differention with constant coefficients L1 T1-Ch4, R2-Chl
variable coefficients | Cauchy’s and Lagrange’s L2,3 T1-Ch4, R2-Ch1
differential equations.
Motivation for series solutions L4,5 T1-Ch4, R2-Ch1
Ordinary
point and Regular singular point of L6,7 T1-Ch4, R2-Ch1l
a differential equation
Transformation of non-zero
singular point to zero L8 T1-Ch4, R2-Ch1l
singular point
Series solutions to differential
equations around zero, Frobenius L9,10 T1-Ch4, R2-Ch1l
Method about zero.
| UNIT-II
2 Special Functions Legendre’s Differential equation L11 T1-Ch4, R2-Ch2
General solution of Legendre’s R R
equation L12 T1-Ch4, R2-Ch2
Legendre
polynomials Properties: Rodrigue’s L13 T1-Ch4, R2-Ch2
formula - Recurrence relations
Generating function of Legendre’s R R
polynomials — Orthogonality. L1415 T1-Ch4, R2-Ch2
Bessel’s Differential equation,
Bessel functions properties: — L16,17 T1-Ch4, R2-Ch2
Recurrence relations
Orthogonality, Generating function L18 T1-Ch4, R2-Ch2
Trigonometric expansions involving L19,L2
Bessel functions. 0 T1-Ch4, R2-Ch2
| UNIT-I11I
3 Complex functions — | Complex functions and its T1-Ch1l2. R2-
differentiation and representation on Argand L21 ChS’
integration plane — —
Concepts of limit Continuity, L22 T1-Chl2,R2-
Differentiability, Analyticity Cch3
C hy-Ri diti - -
auchy-Riemann conditions L2324 T1-Chl2,R2
Ch3
Harmonic functions T1-Chl2,R2-
— Milne — Thompson method L2526 Ch3
Line integral — Evaluation along a T1-Chl3,R2-
path and by indefinite integration L2728 Cha
Cauchy’s
integral theorem — Cauchy’s L2930 T1-Chl3,R2-
integral formula — Generalized ! Ch4
integral formula.
| UNIT-1V
4 Power series Radius of convergence T1-Chl4, R2-
: L31
expansions of Ch5
complex functions Expansion in Taylor’s series T1-Chl4, R2-
L32,33
and contour Ch5
integration Maclaurin’s series and Laurent L3435 T1-Chl4, R2-
series ' Ch5
Singular point, Isolated singular
point, Isolated singular point, Pole L36,37 T Cgi‘g R2
of order m
Residue — Evaluation of residue by T1-Chi5. R2
formula and by Laurent series — - ) -
Residue 138,39 Ché
theorem.
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SL‘ Topics in INTU syllabus Modules and Sub modules Lecture Suggested books Remarks
Evaluation of integrals of the type
J‘ f(x)dx L40,41 | T1-Chl5, R2-Ch6
;TZ;;
j f (sin@,cosd)do L42,43 | T1-Ch15, R2-Ché
UNIT-V

7 Conformal mapping Transformation by €?, Imz, 2%, z"(n

A L44 T2-Ch18, R2-Ch7
positive integer)

Sinz cosz z+alz L45,46 T2-Ch18, R2-Ch7
Translation L46,47 T2-Ch18, R2-Ch7
rotation L48 T2-Ch18, R2-Ch7

inversion and bilinear transformation L4950 | T2-Chis, R2-Ch7

fixed point L51,52 | T2-Chi8, R2-Ch7
Cross ratio properties L53 T2-Ch18, R2-Ch7
invariance of circles and cross ratio L5455 | T2-Chis, R2-Ch

determination of bilinear
transformation mapping 3 given L56,57 | T2-Chl8, R2-Ch7
points
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7.6.11STUDENT SEMINAR TOPICS

1. Special functions and their applications.
2. Analytic Functions and their applications.
3. Residence Theorem and their applications.

7.1.12 ASSIGNMENT QUESTIONS

UNIT-1

1)Solve in series the equation y" —xy = 0 about x=0

2) Solve in series the equation y* —xy* +y = 0about x=0
3) Solve in series the equation 4xy™ +2y* +y =0

4) Solve in series the equation xy™ +y+xy =0

5) Solve in series the equation x(1-x)$" — xy' -0y =
UNIT-11

1)Express J,(X)in terms of J (X and J,(X -

2)Prove that J_ (X1¥)— "J., x where n s positive integer.

2 3
3)Show that x° = g P; 00+ g P X .

4)Express x* + 2x? — x —3in terms of legendre polynomials.
5)Prove that cosX=J,—-2J,+2J, —..cccevrnnnn.
UNIT-1I

1)Find the analytic function whose real part is e V2

2)State and prove the Cauchy-Riemann equations.

3)Showthat f(¥ =|zZ |2 is not analytic.

(1,3
4)Evaluate _[ 3x“ydx+(8°-) y* dy along the curve y=x.

(0,0)

5)State and prove the Cauchy integral formula.
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UNIT-IV
1)Find the Taylors series expansion for f(Z) = _— about Z=1
2)Find the Laurent series expansion of the function (X = in the region 1<|Z| <2

2°-3Z+2
3)Explain about the different types of singularities.

4)State and prove the Cauchy residue theorem.

T dx
5)Evaluate |\ 2 2 2
) J (X +a

Unit-v
1)Define the conformal mapping.

1 .
2)Under the transformation W = E find the image of the circle |Z - 2|| =2

3)Find the image of the line x=4 in Z-plane under the transformation \\j = 72
4)Find the bilinear transformation which maps the points Z=1,i.-1 onto the points W=1,0,-i

5) Find the bilinear transformation which maps the points (“i,0) in to the points (0,1,”)
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w

10.

11.

12.

13.

Question Bank

Unit- 1

Unit- 11
State and prove generating function for.J (x) .

a) Provethat 2n+1) B(x)=P! (x)-P' (x).

b) Prove that J XP(x)P_(x)dx=

4n* -1’

prove that J4 (X) = (;‘8 8)J() ( 2400

2)°

Provethatx* J” (x)=(n*n-x?)J (X)—xJ , (X).

n
Show that o () + =3, (X

Express J,(X) interms of J (X) & J, ().

2 [3-x% . 3
ST.I,(0)= & X2 SlnX—;COSX

[13]

Express the following interms of legendre polynomials 4x®-2x?-3x+8.

1
Evaluate .[ XU, (x)dx.
)

P. T. Jn(X) = 0 has no repeated roots exceptat x - 0

T d;d{le(x)}z xJ,(%)

sT.J,,(X)= \/Z{ll xsin x —cos x}
7

ST [L y’ (1= /x)°dx = 23(8.,6)

P.T. xJ}(X) = ndn(x) — (X) = xIn+1(X)

Show that J, (x) = (4—3 - %) Jy () 4 l:l -

i

)JD|1|

Prove that d lz ™ Ju(x)| = —x T (z)

Aurora’s Engineering College

(Dec 13)

(May-13)

(Dec12)

(Dec11)

(Dec 11)

(Dec11)

(Nov 10)

(Nov 10)

(Nov 10)

(Feb 08)

Creation is a drug | can't do without.
- Cecil B. DeMille
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jii. When nis an integer, show that .J ,(x)—(—1)".1,(x) (Feb08)
fx 1
14. Show that when ‘n’ is a positive integer, J_ (x) is the coefficient of z" in the expansion of exp %LE z [
(Feb 08, Nov 07, May 01)
2 El LG
15. Provethatl0(x)=1 — 5 + mp — wpE (Nov 07)
16, Provethat(2n+1)(1-x*)P.'(x) = n(n+1)(P,.,(x) - P, (X)) (Feb, Nov07)
d ugq 2 2
17. Prove that dx (X3, Jdn) = X3, = J3,.17) (Feb07)
2 ,sinx
18, Provethat J (X) ( —COS X) (Nov 10)
n 1
19. Prove that y J,(x)+J,(x)=3J,.,(x) (Feb07)
2)  3) Lz_nlf
r I
20. Prove that (n) (nJ L J .............. n n% (May 11,Feb 07, May 06)
21. Prove that J2, + 2(J2, + 32, + .ooooovrrn. )=1 (Nov 06, 03)
22. Prove that J, —J, = 2J," (Nov, May 06, Apr 05)
23 showthat 4] "(x)=J_,(X)—2J, () +J,,,(X)- (May 11, May 06)
17% in9d
24, When n is a positive integer show that J (x) = _[ cos(ng —xsin)do (May 06)
0
25. Write ‘]2 () in finite form. (May 06)
2n(n+1)
2
26 Provethat | X Py, P dx =
8 Provetha jl e o 1)(2n—1)(2n+3)

b) Prove that (1—x*)T '(x)=nT_ (x)—nxT,(x) (May-13)

27. a)  Express x3-2x*+ x+2 in terms of Legendre polynomial.

The merit of originality is not novelty; it is sincerity.
- Thomas Carlyle
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28.

29.

b)

a)

b)

30.

3L

32

33.

35.

36.

n

1 d" 2 o
ShowthatPn(x):2n X! dx” (x*=-1". (Dec12)

1+72 1 ¢

Prove that
ZN1-2xz+2%2 I %o

Prove that (2n+1) xP_(x)=(n+1) P . (X)+nP_ (X) (Dec12)

[P, () + Py (¥)]2”

n+l

o1 P D) = (-

Write T,(X) + T,(x) +T (X) as a polynomial. (Dec11)

PT.(L—x*) pE(x) = (N+D){xp, ()~ P,.. (%) }

Express the following interms of legendre polynomials 1+x-x2. (Dec11)
2 3 P1

i. ST.x3== P3(X)+ = X).
5 P+ L )

Express f(x) = 2x+10x3 interms of legendre polynomials. (Dec11)

Express x*+3x?+4x+3 interms of Legendre polynomial.

1
e g T 5
Evaluate [ ©(1 — x°) 72U, (x)dx, (May 11)
0
FfO) =0 & o ” then (Nov 10)

ST.H(x) =%, P(X)+5LP(X)+  P(X) L P,(X)+--

eT. [ (R fdx =n(n+1)

P-P =(2n-1)P (Nov 10)
1 1
2

1

Evaluate I X4 - X2) e T ,(x)dx (Nov 10)

-1

1
Prove that j )(2 PP, (x)dx=0
-1

7116 8 14 1
Prove that, forall X = 429 P, (xX)+ 9 P.(x)+ 23 P, (x)+ 3 P,(¥)
1 k
showthat [ ' P, (x)dx=0 fork=0,12,n-1 (Nov 10)
1 . s
showthat J (1 —22) (P)" do — 350 (Feb 08)

1

It is wise to learn; it is God-like to create.
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- John Saxe
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37. Establish the formuIaP:1+1 () — B _,(x)= 2n+1)P.(z)
1 O;m=n
38. i.  Provethat —Il P (X)Pp (x)dx = 1L; m=n
2n+1
L. o+l (a2
i. [z"P,rjdr T
: J
1 ;
39. Provethat [ =P ()P, 1() T

)
L

40. Prove that (1—x*)p,"(x) = (N +1)[xP,(x) - P,.,(X)]

41. Express x° 4+ 2x? — x — 3 interms of Legendre Polynomials
1
2 1 2n(n+1)
X =1)P P dx =
42, Prove that :[( ) ni1n (2n+1)(2n+3)
1 2
3. Prove that == By (X) + B (x)t+ P, (x)t" +.....
1-2tx+t
(=1)°n!

44. Prove that P (0) =0 fornodd and P (0) = 2' if niseven.

8 4 1
P(x) + 7 P,(x)+ 5 Po(X)

4
45, Show that X =
35

2 3
4.  Showthat X° = : Py (x) + c P(x).

1
47. Using Rodrigue’s formula prove that | men (X)dx=0 ifm<n.
-1
UNIT-HI
j,x!.‘,()f—ix) 220
1. Show that the finction f(x)={ x°*+y* ~ is not differentiable at the or'ginZ
! 0 .,z=0

a) Evaluate | (x*+iy)dz alongthepathy =xandy =x"
o

z-1
b) Use Cauchy’s Int f ia to evaluate | —————
9 b) Use Cauchy’s Integral formula to ev uae_£(2+l)1(:_2)

circle|z—i|=2. [15]

dz , where ‘C’ is the

3 a) Find the analytic function whose real partis e”*(xCos2y — ySin2y)

Aurora’s Engineering College

(Feb08)

(Feb 08, Nov 07, Jan 03)

(NovQ7)

(Nov07)

(Feb, Nov 07)

(Feb07)

(Feb07)

(May 11, Nov ,May 06, Jan 03)

(Nov, May 06, Apr 05)

(Nov 06)

(May 06)

(Nov 10)

(Dec 13)

(Dec 13)

Man was made at the end of the week’'s work when God was tired.

- Mark Twain
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10.

11.

12.

13.

b)

b)

a)

b)

X*+i) -y (1-i)
(X +y?)

continuous and satistfies C.R equations at the origin, but 1(O) does not exist. (May 13)

Show that the function defined by f(Z) = at Z 20,and f(0)=0s

Prove that U = X y% V= 2 are harmonic functions of (x,Y) but are not harmonic conjugates.

x> +y
Find an analytic function whose real part is e* (xsiny - cos y) (Dec12)

find the analytical function whose real part is r’Cos2 @+ rSin @.

[o® o]
If f(Z) is an analytic function of z, Prove that L@Xz + 8y2 J [f(z)? = 4 (2)? (Decl2)

X
: . . 2 2, A
IfW= ¢ +1y representsthe complex potential for an electriceld & ¥ = "=y + ¥2 4 yz ' deter

mine the function ¢ .

If f(z) = u+iv is an analytic function of z & u-y = e* (cosy-siny) nd f(z)interms of z. (Dec11)

Find whether the function u = log |z |*is harmonic. If so, nd the analyticfunction whose real part is u.
Separate the real and imaginary parts of i (1+i).

If f=u+ivisanalyticinadomain D and uv is constant in D, then provethat f(z) is constant.

Find the general and primial values of log(1+i \/§).
(Dec11)

[fa+n—wa—n.
P.T. The function f(z) dened by f(z) = 1 X2 '5 y2

(z#0)

(z=0) is continuousand the C-R equa

tions are satised at the origin, yet f1(0) does not exists. (Dec1l)

Find the analytic function f(z) = u(r, ©)+ i v(r, 0) such that u(r; ©) = r?> cos 20 —r cos 0 + 2.

S.T. The function u= 1/2 log (x* + y?) is harmonic & find its conjugate. (May 11)
S.T. the real & imaginary parts of the function w = log z satisfy the C-R equations when z is not zero.
S.T. f(z) = z+27 is not analytic anywhere in the complex plane. (May 11)
S.T. both the real & imaginary parts of an analytic function are harmonic. (May 11)
i 1, 1 log i+2z
S.T. = .
an 2 Ti-z

Ideas are the root of creation.
- Ernest Dimnet

51



Il B.Tech.-ECE-I Sem-(2014-15)-M-I1l Aurora’s Engineering College

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

Find the roots of sinz = cosh4 (Nov 10)

i+2
1 -|log?.
Prove that tan -, { g (i- Z)} (Nov 10)
r* cos 4 2]
y
Find the analytic function whose real partis _ 2 2
S.T. the real & imaginary parts of the function w = log z satisfy the C - R equations when z is not zero.

(Nov 10)

S.T.f(z)=z+2 ; isnotanalytic anywhere in the complex plane. (Nov 10)

Find the analytic function whose real part 4/=¢€"" [xcos2y—ysin2y]

Find whether f(z)=sinxsin y—icosxcosy is analytic or not

Find the modulus and argument of I-lﬂgl 1+i}

Show that an analytic function of constant module is constant. (May 11)

Prove that the function f(z) =,/ |xy| is not analytic at the origin even though the C - R equations are

satisfied thereat.
Find the analytic function whose real partisy / (x? + y?). (Nov 09, 08)

Derive Cauchy Riemann equations in polar coordinates. (Nov 09,Feb 08, May 05, Jan 03)
Prove that the functian f(z) = conjugate of z is not analytic at any point.

Show that w = z" (n, a positive integer) is analytic and find its derivative. (Nov09,May 05)
Prove that ;; = 2" is a harmonic function and find its harmonic conjugate.

X—Vi
Find whether f(z) = —Xz N yz is analytic or not. (Nov09,May 02)
Find the general and principal values of (i) log (1+ \/§ i) (ii)log(-1) (Nov 09,Feb 08, Nov 04)
Separate the real and imaginary parts of tan hz. (Nov 09,May 06)
Separate the real and imaginary parts of sin hz. (Nov 09,May 06)

Find the real and imaginary parts of Cot z.
Prove that = is analytic

Find ¢ and |e7| ifz=47(2+i) (Nov 09)
Solve tan h+2=0 (Nov 09)
If tan(x+iy)=A+iB show that A*+B?-2B cot h*Y+1=0 (Nov 11)

Great effort is required to arrest decay and restore vigor. One must exercise proper deliberation, plan carefully before making a

move, and be alert in guarding against relapse following a renaissance. - | Ching
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29.

30.

3L

32.

33.

35.

36.

3r.

38.

X*+i) -y (1-i)
x° +y?

Show that the function defined by f(z) = atz 0 and f(0)=0.is continuous and

satisfies CR equations at the origin but f 1(0) does not exist (Nov 08, 06, Feb 07, May 01)
X Cos Y.

xy® (X +1i
Show that f(2) = %yzy) , (%, ¥) #(0,0) and 0 at (x,y)=(0,0)is not analytic at z = 0 although

CR equations are satisfied at the origin (Nov 08, Feb 07)
If w=d+iy represents the complex potential for an electric field and y= 3x%y-y? find ¢.

The necessary and sufficient conditions for the function f(z) = u(x, y) + i v(x, y) to be analytic in the region
R, are (Nov08)

du du v Ov

§

Dr Dy 0z’ Dy are continuous functions of x and y in R.

o _ dm [ - lu

dr By dy 2z

Prove that

a. ji = e 2

b.logi'=-2n+%)n

Iftan(x +iy) = A+ iB, Show that A’ + B>+ 2A Cot 2x = 1. (Nov 08)
Separate into real and imaginary parts of cosh (x +iy) . (Nov 08)

Find all the roots of the equation
a.sinz=cosh4
b.sinz=i.

Find the real part of the principal value of i'9@+) (Nov 08)
Separate into real and imaginary parts of sec (x + i y).

Separate into real and imaginary parts of coth z.

2a
Iftan 1og (x + iy) =a + ib where a? + b? i1 prove that tan log (x* + y?) = -2 -1 (Nov 08, May 05)
2 2 -
. S0 . y _ i .
If sin (a+iB) = X + iy then prove that T | e i 1and S, e e =1. (Feb 08)
Determine the analytic function f(z) = u+iv given that 3u + 2v = y*— x? + 16x. (Feb08)
3 -
. - x"y(y —ix)
Test for analyticity at the origin for f(z) = N y2 forz#0. (Feb 08, May 06)

I am opposed to millionaires, but it would be dangerous to offer me the position.
- Mark Twain
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39.

40.

41,

42.

45,

46 a)

b)

47.a)

b)

48. a)

b)

49, 1.

=0
forz=0.

Find all values of z which satisfy (i)e?=1+i  (ii)sinz=2. (Feb 08, May 06, Nov 03)

If w = f(z) is an analytic function, then prove that the family of curves defined by u(x,y) = constant cuts
orthogonally the family of curves v(x,y) = constant. (Feb 08,May 05)

Show that f(x,y) = x®y - xy® + Xy + x + y can be the imaginary part of an analytic function of z=x +1iy.
(Feb 08, May 05)
o° 0
Prove that \W + yj |Real f(z)f=2| f ' (z)?where w= f(z) is analytic. (Feb 08, May 05)
sin 2x
cosh 2y —cos 2x

Find f(z) =u+ivgiventhatu+v= (Feb 08, Jan 03)

Derive Cauchy Riemann equations in cartesian co-ordinates. (Feb 07, Nov 06, May, Jan 03)
If . % 1 then prove that 4(a° —b%) ="+ X (Feb07)
(x+1y)® =a+ib a b
1+i
2 -

Evaluate j(x —iy)dz along i)The straight liney=x ii)Along y = x*

0

J- (z+4)dz )
Evaluate / (ZZ +22+5) where Cis |Z +1—I| =2 (May 13)

(2,8)

2 -

Evaluate _[ (x* +ixy)dz alongx=tandy=x5

(8

I zdz
Using Cauchy’s integral formula, evaluate _ where C: |z| = 1.5. (Dec12)
" (2-D(z+3)
z-1
— sz il=

Evaluate f (z +1)2 (z-2) where C:|z-i|=2

j —24 dz
Evaluate 2 2% Where ‘C’ is the ellipse 9x?+4y?=36. (Dec12)

. (z+D(z-1)

0 X2

Evaluate _[ (1= ) +4) dx

—00

"When students are frustrated or get involved in put-down behavior, Random Acts of Kindness works beautifully."

- Author:Kathy, Teacher, CA
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50.

Sl

52.

53.

55.

56.

sin z

Evaluate by Residue theorem I 75 dz where C: |z| =2 (Dec11)
C
Ly
2
Evaluate ,[ ((x-y )dx+2xydy) along x curvey =x
(0,0
z=1+i
2 i 2
Evaluate J.{X +2xy +i(y _X)}dz alongy = X2 (Dec 11)
z=0

Iz3+22+22—1
Evaluate 3 dzwhere C: |z|=3
) (z-1)

4

Z
Evaluate_[ 2 dz where ‘C’ is the ellipse 9x?+4y?=36 (Dec 11)
~ (z+1)(z-1)
z-3
Evaluatej 2 where C is
" 2°+22+5
lZ=1
|z+1-i|=2
[z+1+i|=2
52° -3z +2
Evaluatej (- 1)3 Z where cis any simple closed curve enclosingz = 1. (Dec11)
C
I322+7z+1dZ
Evaluate whereC: z+i|=1
. z+1
22 —7+17z+1
Evaluate I 7.1 Z where C: |z| = E takenin antiiclockwise sense (Dec 11)
c

Evaluate 0_(z* + 3z + 2)dz where C is the arc of the cycloid x=a(q + sin), y= a(1-cosq) between the points
(0,0) & (ap, 2a)
Evaluate 0_(z* + 3z)dz along the straight line from (2,0) to (2,2) and then from (2,2) to (0,2). (May 11)

The only singularities of a single valued function f (z) are poles of order 1 and 2 at z = -1 and z = 2 with
residues at these polesi and 2 respectively. If f (0) = 7/4 , f(1) = 5/4 , determine the function f (z).(May 11)

Let "C' denotes the boundary of the square whose sides lie along the lenes x = +2, y = +2 where "C'is
described in the positive sense evaluate the following integrals (May 11)

Be careful about reading health books.You may die of a misprint.
- Mark Twain
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57.

58.

59.

60.

61.

62.

63.

tr II} 1 ) fh |l|“t nf = 21'

J‘ cu;:il *dz

[

T 1—dco

From the integral . f— ST ] 7525 — O where C: [z =

If C is a closed curve described in + ve sense and f(z,)= | ...}/ show that f(z ) = 8piz, is where z, is a
pointinside "C'and f(z ) =0 if z, lies outside "C". (May11)
Z+i

Evaluate I (2X +iy +1)dZ along the straight line joining (1,-i) & (2,i)
i

If C is the boundary of the square with vertices at the pointsz =0, z = 1, z=1+i and z = i show that

[(Bz+1)dz=0) (Nov 10)

2
Evaluate I(X + y)dx XY dy along y=3x between (0,0) and (3,a)

c

z
Evaluate Ie dz where C: |Z| =1 (Nov 10)
C

I+

Evaluate [ Z dZglong the line x=2y
0

—1(1']_ _
z+2)(z+1) where C is the circule || = 3

Use Cauchy’s integral formula to evalute * I‘

Z .
a. Prove that f _a 270 \where C is lz—a|=r (Nov 09, 08, 06)
C
n . — _
b. Evaluate ﬁ(z —a)"dzfor n=-1n=#-1 nis integer.
C
State and prove Cauchy’s integral theorem.
@
Evaluate | (3% +4xy +ix*)dz alongy = x. (Nov 09, 06, 04,Feb 08)
(0.0)
1+i
Evaluate | (x?+iy) dzalongthe pathy = xand y = x2. (Nov 09, 08)
0

22

e ﬂr”

Evaluate, using Cauchy’s integral formula f iz—1)(=z—2) "~ , where c is the circle |z| =
o

dz
Evaluate § (z- a)n if z=ais pointinside a simple closed curve C and n is integer. (Nov 09, 06, May 00)
C

Clothes make the man. Naked people have little or no influence on society.
- Mark Twain
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65.

66.

67.

68.

69.

70.

71

72.

73.

74.

34-2
z°e 'dz
Evaluate using Cauchy’s theorem I (z _1)3 where cis |z - 1|=1/2 using Cauchy’s integral formula.
C
(Nov 09,May 06)
RES
Evaluate ! z2dz, along
0
a.theliney=x/3
b. the parabola x =3y?
28 -2z7+1
Evaluate _[ (z— i)2 where Cis |z |* 2 by using Cauchy’s Integral Formula. (Nov 08, Jan 03)
c
1+i
2 -
Evaluate j (x* —iy) alongy =x?and y = x (Nov 10)
0
. sin?
Use Cauchy’s integral formula to evaluate ‘f —3( ) 2 where c is the circle |z] =
C G
!“ wm 3z) dz
Evaluate i3 3 with C: | z | = 2 using Cauchy’s integral formula.
J d
Evaluate 2 172 where C: | z| = 2 Using Caucy’s integral theorem. (Feb08)
Prove Cauchy’s theorem. (Feb08,07)
logz dz
Evaluate _[ (z-1)° Wherec: lz-1= (%) using Cauchy’s Integral Formula. (Nov10)

(z+1)dz

4 wherec:|z+1+i|=2. (Nov 07,06, May 06)

Evaluate using Cauchy’s integral formula I 224107+

Evaluate using Cauchy’s integral formula .[ zdz fromz =0to 4 + 2i along the curve C given by
C

z=t?+it
Alongthelinez=0toz=2:andthenfromz=2 toz=4+2i. (Nov 07, May 06)
. . (22* -z -2)dz . . . .
Find f(z) and f(3) if f(a)= IW where C is the circle |z = 2.5 using Cauchy’s integral formula.
C
Evaluate _[ l0g zdz where C is the circle |z] = 1 using Cauchy’s integral formula. (Nov07)

C

2+i

Evaluate Jz3dz using Cauchy’s integral formula alongy = x.

—2+i

I(X +y)dx +ix> along y=x?from (0,0) to (3,9).

Ethical axioms are found and tested not very differently from the axioms of science.Truth is what stands the test of experience.

- Albert Einstein
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2+i

iii. Evaluate j (X% - y2 + i xy) dz using Cauchy’s integral formula along y=x2.

75. .

76.

.

78.

79.

80.

8L

UNIT-IV
a)
1- h}

a)

2.

b) Evaluate by contour Integrationf

=1+i

(z+1dz
Evaluate using Cauchy’s integral formula I

2
CZ

Evaluate ,[ zdz fromz =0to 4 + 2i along the curve C given by
C

a.z=t+it
b.Alongthelinez=0toz=2:andthenfromz=2 toz =4+ 2i.

32°+7z+1

242744 whereC:|z+1+i|=2.

Aurora’s Engineering College

(Nov07)

(Nov07)

If F(a) = _[ i _a dZ where C is |z|=2find F(1), F(3), F**(1— i) using Cauchy’s Integral formula
C

3
z° —-sinz
—az

Evaluate ¢ (z— E)S with C:|z | =2 using Cauchy’s integral formula
2

dz

Evaluate _[ e’ 1) where C:|z | =2using Cauchy’s integral formula
C (Z - )

dz
Evaluate _[ 7%7 whereC: |z |=1
C

1+i

2
Evaluate using Cauchy’s integral formula IZ dz along y = X2
0

logz 1
dz dz-1l= 2
Evaluate i (z _1)3 where C: | | 2

Find the Taylor's series expansion ofe® about z=13.

24 ’ ’
Expand f(z)= Tt mth:ereg:mn1<|.».|«.4.
Evaluate [Ld: where ‘C™ is the circle |:|=3- using Residue
z2(z-1)(z-2) 2
theorem.

[15]

1+x*°

(Feb 07)

(Feb07)

(Feb 07)

(Feb07)

(May 11, Feb 07)

(Feb07)

(Dec 13)

(Dec13)

In the beginning the Universe was created.This has made a lot of people very angry and been widely regarded as a bad move.

- Douglas Adams
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3 9
b)

4. a)
b)

4. a)
b)

5.

6. 1
.

7.

8. i
(a)
(b)

9.

Z
Expand (z+1)(z+2) About Z=2.
47 +3 _ _
Expand (z-3)(z+2) in the annular region between |Z| =2 and |Z| =3 (May 13)
1
Find a Taylor Series expansion of a function f(z)= —(Z “1)(z-3) about the point z=4. Obtain the
region of convergence. (Dec12)
Z 2

Determine the poles and residue at each pole of the function f(z) = (z— 1)2 (z-2)"

1
Find the Tailor’s expansion for the function f(z)= 1+ 2)2 with centre at —i.
Find the L ies of L forl 3 Dec12
ind the Laurent’sseriesof ——— - for 1<z <3. ec
22 -47+3 ( )
State and prove Taylor’s Theorem of complex function f (z). (Decll)

1 5
Represent the function f (z) = Z(Z+2)3(Z+1)2 in Laurent series with inZ dzl<

7
4
Dene for a complex function (z)

i. Isolated Singularity

ii. Removable Singularity

iii. Essential singularity

(Dec11)
7z2-2 _ _ _ _
Expand (z+D)z(z-2) about the point z =-1 in the region 1 < |z + 1| < 3 as Laurent’sseries.
(Dec11)
3
For the function f(z) = —; find
7" +Z
Find the Taylsor’s series expansion of about z =3.
Explain f(z)= Cos z in Taylor’s series about z = E (Decll)

Expand [(#)— 2" A
With in the unit circle about the origin

With in the annular region between the concentric circles about the origin having radii 1 and 2 respec
tively.

The exterior to the circle of radius 2. (May 11)

2y inpowers of z.

In those days spirits were brave, the stakes were high, men were real men, women were real women and small furry creatures from

Alpha Centauri were real small furry creatures from Alpha Centauri. - Douglas Adams
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

1z+441

Expand the function f (z) = 2z 3)(z12) in powers of z, when (May 11)
<1
1<f7<2
lz|>2
z+3 )
Expandf(z) = Z(Zz —7-2) in powers of z.
With the in the unit circle about the origin (Nov 10)

With in the annular region between the concentric circle about the origin having radii 1 and 2 respectively
The exterior to the circle of radius 2

2
For the function [ (2) = £ find
Z +Z

A tailors expansion valid in the neighborhood of the point i’.
A Laurent’s series valid within the annulus of which centre is origin (Nov 10)

1 5 7
T, ..inlLaurentseriesiwthin T <|z|<
2(z+2) (z+)) 4 2 4

Define for acomplex function (z)
a.lsolated Singularity
b. Removable Singularity

Represent the function f (z) =

c. Essential Singularity (Nov 10)
F4
) e
Obtain the Laurent’s series expansion of f ()= Z(-37) Aboutz =1 (Nov 09)
142~
Expand f(z) = }2 l — inaseries of positive and negative powers of z. (Nov 09, 08)
Expand e* as Taylor’s series aboutz = 1.
1
Find Laurent’s series for f(z) = —Z 2 (1-2) and find the region of convergence. (Nov 09, 08, May 06)
1
Expand m intheregion (i)0<|z-1|<land(ii)1<|z|<2 (Nov 09, 08, Feb 07)
State and derive Laurent’s series for an analytic function f(z). (Nov 09,Feb 08, Nov 07, May 06)
Obtain Taylor’s in the expansion of ————about z=2
1
Expand f(z) = 22—26 about(i)z=-1(ii)z=1 (Nov 09, 06)
7* -1

Obtain Taylor series to represent the function ( in the region |z | < 2. (May 11,06, Nov 09)

z+2)(z2+3)

Never hold discussions with the monkey when the organ grinder is in the room.
- Sir Winston Churchill
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20.

21.

22,

23.

24

25.

26.

27.

28.

29.

3L

32

33.

Expandlog (1 -z) when |z|< 1
Determine the poles of the function

a COszZ

b. cot z.

Expand f(z) = z-1/z+1 in Taylor’s series about the pointz=0and z = 1.

1_ e22
Determine the poles of the function ”

2

. 77 -1
Expand the Laurent series of (2+2)(2+3) forl<|z|<3.

VA
Evaluate f(2)= > WhereCis|z|=3/2.
z°+1

Expand log z by Taylor series about z =1

1
Expand m in positive and negative powersof zif 1<|z|< \/E

7z2-2
Obtain all the Laurent series of the function (2+1)2(2-2) aboutz = -2
- - Z - -
Find the Taylor series of ) about z = 1, also find the region of convergence.

1
Find the Laurent expansion of 74743 forl<|z|<3.

4z +

(z-2)(z+2)
Expand f(z) = m intheregion(a) 1<|z|<4 (b)|z|<1

z
Find the poles and the residues at each pole of f(z)= g

Find the Laurent series expansion of the function
7* -1
2 +52+6
72 -6z-1
(z-1)(z-3)(z+2)

aboutz=0intheregion2<|z |<3.

intheregion3<|z+2|<5.

State and prove Taylor’s theorem.

Aurora’s Engineering College

(Nov 08)

(Nov08)

(Feb08)

(Feb08)

(Feb 08,07, Nov 07)

(Feb 08, 07, Nov 07)

(Feb 08,07, Nov 07)

(Feb 08, Apr 05)

(Nov 07, May 06)

(Feb, Nov 07)

(Nov 07)

(Nov 07,06, 03)

(May 11)

(Feb 07, Nov, May 06, Nov 04, May 02)

You would win a man to your cause, first convince him that you are his sincere friend.

- Abraham Lincoln

61



Il B.Tech.-ECE-I Sem-(2014-15)-M-I1l Aurora’s Engineering College

34.

36.

3r.

38.

39.

40.

41.

a)

b)

a)

b)

Show that when |2+ <1,272 =1+ > (n+1)(z+1)" ((May 11, Nov 06, 04, 03)
n=1
27 dg
Evaluate I—5—3COSH by contour integration in complex plane. (May 13)

0

T 1
Evaluate '[ do by Contour integration in the complex plane.
oy 3+2cosd

k] 2

X
Evaluate _[ (X2 +1)(X2 +4) dx by method of complex variables. (Decl2)
ToxT—x+2
Evaluate Im dx using residue theorem.
z-1 q
Evaluate by Residue theorem (z+ 1)2 (z-2) Z \where C: |z-1|=2. (Dec12)
C

Find the bilinear transformation which mapsz1 =1, 2i;z,=2 +i;z,= 2 + 3iinto the pointsw =2 + 2i;w,

=1+ 3i;w, =4 respectively. Find the fixed and critical points. (Dec11)
1
——dx
Evaluate {1 NG
47 —47+1 ,
2
Evaluate by Residue theorem ¢ (z-2)(z"+4) C:lz|=1. (Dec11)
fcosmx g
By the method of contour integration prove that_[ 2 2 dx=—¢€
pa +X 2
Z2
Evaluate by Residue theorem J; (z _1)2 (z-2) dx were |z|=3. (Decll)

J- sin X dx
Evaluate ) x2 4 4% +5

As been my experience that folks who have no vices have very few virtues.
- Abraham Lincoln
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42.

43.

46.

47.

z-1

Evaluate by Residue theoremI (Z +1) (z- 2) Z \where Cilz-i|=2 (Decll)
O !
<)gf|
Evaluate .J 71 dv’{f
[)
1
Find the Residues of f (z) = ) (May 11)
. . . E"_ SN2 df
Using complex variable techniques evaluate I e e
0
The only singularities of a single valued function f(z) are poles of order 2 and 1 at z =1 & z = 2 with residues
of these poles as 1 and 3 respectively. If f (0) = 3/2, f (-1) = 1, determine the function. (May 11).
1
i. Find the residue of m atz=0
J- (z-3)dz _
Evaluate +22+5 Where C is ‘Z +1—I| =2 (Nov 10)

Find the image of the triangle with vertices at i, 1+i, 1-i in the z - plane, under the transformation

e%ﬁ.(z—2+4i)

1 1
Find the image of the infinite strip, O<y< E under the mapping function w= E (Nov 10)
247 +22-
Evaluate .[ ( ) where C: |Z| =
Evaluate dZ \where «C* is the Ellipse +4\ =36 (Nov 10)
ooy 9" +4y’
» 2
Using the method of contour integration prove that | 7~ 2 2
(X +D)
Determine the poles and the residues at each pole of the function f(z) = Cot Z (Nov 10)
2
Find the Residues of f (z) = Z—gat Z=-2
2(z+2)
3
Find the Residues of f (z) = at (z|=1 Nov 10
@ G-y P (Nov10)

It is not a pleasant condition, but certainty is absurd.
- Voltaire
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48.

40.

50.

5L

52.

53.

55.

56.

57.

58.

59.

Define conformal Transformation. Show that a bilinear transformation is conformal.

Showthat circles are invariant under linear transformationw =az + c. (Nov 10)
State and prove Cauchy’s Residue theorem. (Nov 09,08)
_ 1+e?
Calculate the residueatz=0of f(z)=———,
ZC0SZ+SInz
Determine the poles of the function f(z) = z2 / (z+1)2(z+2) and the residues at each pole. (Nov 09,08)

[ . ,
Evaluate /' (22 +4)2 wherec=1z-i|=2
[

1
Find the poles of the function fm:i{: +1)(z+3) and residues at these poles.

™

i T O e o TR
Show by the method of residues, f a.,.:.:c.sg o 8= b > 0), (Nov 09, 08)
0

T sin?ado
Evaluate (Nov 09, Feb 07, May 2000)

, a+bcosd
Find the residues of /(*)= atz=

(-=2)(-=3)
roodg

Show that [ o f (Nov 10)

2

df . .

Evaluate f T5—3=nd)2 Using residue theorem. (Nov 08)

D

© Cosmx
Show by the method of contour integration that jmdx F(“ ma)e™ (3>0,b>0). (Feb08)
0
T dx

Evaluate by contour integration 2y - Feb 08

y g o (1+ X ) ( )

uate by residue theorem | 15—

Evaluate by residue theorem ) 75— v

y ' (2+c0s6)

x2dx

Use the method of contour integration to evaluate _[ (x2+—a2)3 . (Feb08)

T ode % do 2«
Show that _[ J.

— ———=, a>b >0 using residue theorem.
+bSind  a+bCosd a%-b J

Doubt is not a pleasant condition, but certainty is an absurd one.
- Voltaire
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60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71

72.

PN ¢ )'¢
Evaluate J; _(X2 N az)z (Feb 08, 07, Nov, May 04)
sin’ z
Find the poles and residues at each pole of f (z) = (z- 1)2 (Feb 08, Nov 06)
6
ze’
Find the poles and residues at each pole of m (Feb 08, Nov, May 06)
z+1
Determine the poles of the function m and the corresponding residues (Feb 08, May 06)
dz
Evaluate § Sinhz where c is the circle | z | = 4 using residue theorem. (Feb 08, May 05)
C
3 Cos26 ma’
Show that Il— 2aC0s0 + a° = \/1 2 (a®< 1) using residue theorem. (Feb 08, May 05)
5 —
o0 X2
Evaluate I (2 + 1) (X2 +4) dx (Feb 08, Nov 07, May 04, 01 Jan 03)
(2z+1)°
Determine the poles of the function m and the corresponding residues (Nov 07, May 05)

(sin 7z° +cos z2%)dz
Evaluate _[ 1)2 2 where c is the circle | z | = 3 using residue theorem.  (Nov 07, May 05)
¢ (2-1)7°(z-2)

2z
déo
Evaluate J; (a+bcos 9)2 ,a>b >0, using residue theorem. (Nov 07, May 05)
. . . » X
Using the complex variable technique evaluate J._w N (Nov 07, May 2000)
ze*dz
Evaluate I (22 +9) where ¢ is |z | = 5 by residue theorem. (NovQ7)
C
2z C0S26 _ ]
Evaluate fo m @ using residue theorem. (Nov 07)
:'f dx
Evaluate 2 3 using residue theorem. Nov 07
) (52 +1)* 1sing (Nov07)

One can survive everything, nowadays, except death, and live down everything except a good reputation.

- Oscar Wilde
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73.

74.

75.

76.

7.

78.

79.

80.

8L

82.

83.

UNIT-V

1.

ze’dz

Evaluate _[ 2 where Cis |z | =5 by residue theorem. (Nov07)
2(z°+9)
T dx

Evaluate ) (X2 +1)3 (Nov 07, May 05)

]5 adég pa
Show that . = , (@>0) using residue theorem. Nov 07, 04
2 a’+sin’0  \[1+a? (a>0) using ( )
_z+1

Determine the poles and the corresponding residues of f(z)= ZZ(Z ~2) (Feb07)
§ dz

Evaluate J ; , C: | 2| =4 using residue theorem (Feb07)
2 sinhz

¢ dx
Evaluate by Countour integration j 1+ X2 (Feb07)
o1+ X
. _ 1-e’

Find the poles and the residues at each pole of f(z)= 3 (Feb07)
_[ z-3 dz

Evaluate ! 7212745 where Cisthecircle (i) |z |=1 (ii)|z+1-i|=2 using residue theorem (Feb 07)

¢ dx
Evaluate by residue theorem _[ X6 +1 using residue theorem (Feb07)
0

Evaluate ) (5—3cos 0)2 using residue theorem (Feb07)
wﬁnmxd

Evaluate J. X by residue theorem (Feb07)

0

a)  Show that the function w =% transforms the straight line x=c in the z-plane in to

a circle in the w-plane.
e |

b)  Under the transformation w= 1: -

=z

() M =31 (11) |:| =1 in the w-plane. [15]

find the image of the circle (Dec13)

One should always play fairly when one has the winning cards.
- Oscar Wilde
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10.

11.

12.

a)

b)

a)

b)

a)

b)

Show that the transformation \\y = z2 maps the circle |Z —Zq =1 into the cardiod p = 2(1+ cos )

where W = pe'?
Find the bilinear mapping which maps the points z=-1,-i,-1to i,0,-i (May13)

-7 V4
Find the image of the strip 7 <X< E; 1< y<2 under the mapping w(z) = sin(z). Draw the rough

sketch of the regions in Z-plan e and W-plane.

Find the bilinear transformation that maps the points z, = -I, 2 =0, z, =l in to the points w = -1, w= I,

w, =11 respectively. (Dec12)
1

find the image of the circle |z-2i|=2 in the complex plane under the mapping w= E

i(l—2)
Show that the transformation w= —1+ 7) transforms the circle |z| =1 in to the real axis in the w-plane

and the interior of the circle into upper half of the w-plane. (Dec 12)

Find the bilinear transformation which mapsz ,=1-2i,z =2+1i,z =2+ 3i into thepoints
w,=2+2i,w,=1+3i, w,=4repectively. Find the fixed and critical points. (Dec 11)

Show that the transformation w = cos z maps the half of the z-plane to theright of the imaginary axis

intotheentire w-plane.
Showthat the transformation maps the family of line parallel to y-axis toellipse. (Dec11)

Find the points at which w = cosh z is not conformal.
Find the image of the strip bounded by x = 0 and x = /4 under the transfor- mationw=cosz. (May 11)

Find the bilinear transformation which maps z, = 1; z, = i; z, = -1 in to the points w =i; w, = O;w, = —i
respectively. Find the fixed and critical points of this transformation and find the image of |z| < 1. (May 11)

Find the image of the triangle with vertices ati,1+i,1-i inthe z-plane, under the transformation .5 (z—2 + 4i).

Find the image of the infinite strip, 0 <y < 1/2 under the mapping functionw=1/z. (May 11)
Show that the transformation w = j:‘; transforms the circle ‘ L= % = 12 in the z-plane in to the
imaginary axis in the w-plane.

For the mapping w = 1/z, find the image of the family of circles x* + y? = ax,where a is real. (May 11)

Find the map of the circle |z| =C under the transformationw =z - 2 + 4i

Z—i i
Show that both the transformations W="_"7and W ="

transforms |V\4 <linto upper half planel (z) >0.

Z+1 1+ 2Z
(Nov 10)
Find the image of |z| = 2 under the transformation w = 3z.
Show that the transformation w = z2maps the circle |z-1| = 1cardiod r = 2(1+Cox @ (Nov 10)

Search others for their virtues, thyself for thy vices.
- Benjamin Franklin
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13.

14.

15.

16.

17.
18.

19.

20.

21

22.

23.

24,

State that the transformation W=e? transform the region between the real axis and the line paralel to the real
axis at y=n into upper half of the W-plane.

Find the bilinear transformation which maps Z=-1, i, 1 into the point W=-i, 0, i. (Nov 09)
Define conformal mapping ?  State and prove the sufficient condition for W = f(z) to be conformal at the
pointz,. (Nov 0907, Jan 03)
Find and plot the image of triangular region with vertices at (0,0), (1,0) (0,1) under the transformation
w=(1-i)z+3. (Nov 09,06, May 05, Nov 04)
- - - - - 72- -
Find the image of the region in the z-plane between the linesy=0andy = E under the transformation
w=e’, (Nov 09,May 06)
Find the bilinear transformation which maps the points (-1, 0, 1) into the points. (0, i, 3i)
1

Under the transformation w= ; find the image of the circle | z-2i | = 2. (Nov 09,May 06)
Show that the transformation w = z+1/z , converts that the radial lines 6= constant in the z-plane in to a
family of confocal hyperbolar in the w-plane. (Nov 08)
Find and plot the image of the regions (Nov 08)
ax>1

b.y>0

¢. 0 <y < 1/2 under the transformation w = 1/z
Prove that every bilinear transformation maps the totality of circle and straight lines in the z - plane on to the
totality of circles and straight lines in the w-plane.

Show that horizantal lines in z - plane are mapped to ellipser in w - plane under the transformation w=sin z.
Define Bilineer transformation. Determine the Bilinear transformation which mapsz =0, -i, 2i into w= 5i, 00,
-i/3. (May 11,Nov 08)

1
Find the image of the infinite strip 0 <y < 1/2 under the transformationw = ; .

(Nov 08, 07, Feb 08, 07, May 05)

1
Show that the image of the hyperbola x* — y2 =1 under the transformation W= ; is r? =cos 260

(Nov10)
Show that the transformation w=i(1-z) / (i-z), maps the interior of the circle |z|=1 in to the upper half of the
w-plane, the upper semi circle into positive half of real axis and lower semi circle into negative half of the real
axis.
By the transformation w = z2 show that the circle | z—a| = ¢ (a and c are real) in the z plane correspond to the
limacons in the w-plane. (Feb08)

Find the bilinear transformation which maps the points (-1, 0, 1) into the points (0,i,3i).
(Feb 08,07, Nov 07, May 05)

A fanatic is one who can't change his mind and won't change the subject.
- Sir Winston Churchill
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25.

26.

27.

28.

29.

30.

30.

3L

Find the image of the domain in the z-plane to the left of the line x = —3 under the transformation yy = 7?2

(Feb 08, Nov 06)
Find the bilinear transformation which maps the pointsz=2, 1, 0 intow=1, 0, 1 respectively.
(Feb 08,Nov 06)

22+3
Show that the transformation W = S_4 changes the circle x? + y2 —4x =0 into the line 4u+3=0
(Feb, Nov 07)

Find the bilinear transformation which maps the pints (0, 1, oc) into the points (-1, -2, -i).
(Nov 07, 06, May 06, 2000)

Let f(z) be analytic function of z in a domain D of the z-plane and let ' (2) 4 0in D. Then show that w =
f(z) is a conformal mapping at all points of D. (Nov 07, 03)

Find the bilinear transformation which maps the points (i, o, i) into the point (-1, i, I) respectively.(Nov 07)

Under the transformation W = 1—iz’ find the image of the circle | z| =1 in w-plane. (Feb07)

1 1
Show that the mapping W= Z + ; maps the circle | z | =c into the ellipse U = (C + ;) cosd,

1 .
v=(c- g) SiN & . Also dicuss the case when ¢ = 1 in detail. (Feb07)

Although prepared for martyrdom, | preferred that it be postponed.
- Sir Winston Churchill
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Broadly speaking, the short words are the best, and the old words best of all.To profit from good advice requires more wisdom than
to give it. - John Churton Collins
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