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Sl Topicsin INTU

points

Modules and Sub modules Lecture | Suggested books | Remarkg
No. syllabus
UNIT-V
5 Complex power Radius of convergence L34 T1-Ch5, R1-Ch5
series: Expansion in Taylor’s series L3536 | T1-Ch5, R1-Ch5
Ma_claurln s series and Laurent L37 T1-Chs, R1-Ch5
series
Singular point L38 T1-Ch5, R1-Ch5
Isolated singular point L39 T1-Ch5, R1-Ch5
Pole of order m L40 T1-Ch5, R1-Ch5
Essential singularity L41 T1-Ch5, R1-Ch5
(Distinction between the real
analyticity and complex L42 T1-Ch5, R1-Ch5
analyticity)
UNIT-VI

6 Contour Integration | Residue L43 T1-Che, R1-Ch6
Evaluation of residue by formula
and by Laurent series L44 T1-Ch6, R1-Ch6
Residue theorem L45 T1-Ch6, R1-Ch6
Evaluation of integrals of the type L46 T1-Ch6, R1-Ch6
Improper real integrals
J‘ f (x)dx L47 T1-Ch6, R1-Ch6

Cc+2p .
I f (cosg,sing)dq L48 | T1-Ch6, R1-Ch6
C
[~ ™ (xdx L49 | T1-Che, R1-Ché
Integrals by indentation L50 T1-Ch6, R1-Ch6
UNIT-VII

7 Conformal mapping | Transformation by €, Imz, Z, " (n
positive integer) L51 T1-Ch7, R1-Ch7
Sinz,cosz, z+alz L52 T1-Ch7, R1-Ch7
Trandation L53 T1-Ch7, R1-Ch7
rotation L54 T1-Ch7, R1-Ch7
inversion ar_1d bilinear L55 T1-Ch7, R1-Ch7
transformation
fixed point L56 T1-Ch7, R1-Ch7
Cross ratio properties L57 T1-Ch7, R1-Ch7
invariance of circles and cross ratio L58 T1-Ch7, R1-Ch7
determination of bilinear
transformation mapping 3 given L59 T1-Ch7, R1-Ch7

... not picked from the leaves of any author, but bred amongst the weeds and tares of mine own brain.
- Thomas Browne
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7.6.11 STUDENT SEMINARTOPICS

1 Special functions and their applications.

2 Analytic Functions and their applications.
3 Residence Theorem and their applications.

ASSIGNMENT

7.1.12 QUESTION BANK

UNIT -1
UNIT -1l
1. State and prove generating function forJ (x). (DEC13)
a) Prove that 2n+1) B(x)=P. (x)— P (x).
2. b) Prove that [ xP,(x)P,_(x) dr = A (DEC13)
o 4n° -1
48 8 24
3. Provethat J4(X) = (F - ;j‘ll(x) + (1— FJJO(X) (May-13)

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

(Dec12)
n
5. Showthat ; J (X)+J.(x)=J ,(X) (Dec12)
6 ExpressJ(x)intermsof J,(x) & J(X). (Dec11)
2 |3-x* . 3
7. ST.J,(x)= x| % SnX- ;COSX (Dec 11)

Creation is a drug | can't do without.
- Cecil B. DeMille
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8 i Expressthefollowing interms of legendre polynomials 4x3-2x2-3x+8
i, Evauae | XU5()dx. (Decll)
-1
9 i P. T. In(X) = 0 has no repeated roots except at x - 0 (Nov 10)
d
i, RT.d—X{le(x)}:xJO(x)
2 .
10 i  ST.J,,(0= &{1/ Xsin X—cosx (Nov 10)
i. ST [1y’(1-4/X)°dx=2b(86)
1. PT. xJEH(X) = ndn(x) — (X) = xIn+1(X) (Nov 10)
12 showthatJ,()=(3% — 2) Jy(z) | (1 — &) Jo(z) (Feb08)
13. ii. Provethat d |I T2 = —r Py (x)
ii. Whennisaninteger, show that .J (= )—=(—1)"J,,(x) (Feb 08)
X 1
14. Show that when *n” is a positive integer, J, (X) isthe coefficient of 2" in the expansion of exp{ (Z—Z)}.
(Feb 08, Nov 07,May 01)
15 Provethat 00 =1 — & | 38m — grmgr b o (NovO?)
16. Prove that (2n+1)(1- x*)P.(x) = n(n+1)(P,.,(X) - P, ,(X)) (Feb,Nov 07)
d 2 2
17. Prove that &(X‘Jn‘]n+l) = X(Jn - ‘]n+1 ) (Feb 07)
2 8inx
Provethat J — (X) (——COSX) (Nov 10)
n 1
Prove that ;Jn(x)+ J, (X =3,,(X (Feb07)

o {7

Provethat J* + 2(3* + J.

(2n)”.

s

The merit of originality is not novelty; it is sincerity.

(May 11,Feb 07, M ay 06)

(Nov 06, 03)

- Thomas Carlyle
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24,

25.

1
26 & Provethat J.X PraPhadx=

217.

29.

b)

a)

b)

Provethat J, —J, =2J,"

Show that 4Jnll(x) = ‘]n—Z(X) - 2‘]n(x) + ‘]n+2(X) :

1 .
When nis a positive integer show that J (x) = EI cos(nq —Xxsing)dq |
0

Write ‘]g(x) infiniteform.

2n(n+1)
(2n+1)(2n-1)(2n+3)

-1

Prove that (1-x?)T.'(X) =nT_,(X)—nxT, (X)

Expressx3-2x2+ x+2 interms of Legendre polynomial.

n

_1)"'

Show that Pn (x) = 57X A

1+ 2z

Prove that m“ Z [P, (X)+ R, (X)]2"

Provethat (2n+1) xP (x) = (n+1) P, (X)+nP,_,(x)
1. P (-1 = (-)™* n(n2+1)

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

PT.(1-Xx?) pL(X) = (N+D{xp,(X) = P,.,(X) }

Express the following interms of legendre polynomials 1+x-x2.
i.

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

Express x3+3x*+4x+3 interms of Legendre polynomial.
1

Evaluatef (l—’ "{ul )dx
0

()= © i 21X then

O<x<1

Aurora’s Engineering College

(Nov, M ay 06, Apr 05)

(May 11, May 06)

(May 06)

(May 06)

(May-13)

(Dec12)

(Dec12)

(Decll)

(Decll)

N S
. .x3—5 P3(x) + 5 P1(x).

(Decl1)

(May 11)
(Nov 10)

It is wise to learn; it is God-like to create.
- John Saxe
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37.

41

ST.{x) =, P(X)+LP(X)+ > P,(X) L P(X) +--

PT. j'_ll(Pnl)2 dx=n(n+1)

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

1
Evaluate | X (1= X) > T, (X)dx (Nov 10)
-1

1
Prove that j X2 P..®P,..(¥dx=0
-1

7 116 8 14 1

Provethat, forall X = 9 P.(x) +§ P.(® +£ P.() +§ P,(x)

1
Show that L Xk P, (x)dx=0 fork =0,1,2,n-1 (Nov 10)

: 2 nin+1)
Show that .Il (1—2%) (Pg) de 2-22};: 111’ (Feb 08)
EstablishtheformulaP, ., (z) — P, | (z) — (2n + 1) P, (x) (Feb 08)

1 Oom=n
Provethat L Fm(IF =y _2 . (Feb 08, Nov 07, Jan 03)

2n+1
]'. an+l (N2

'[1 2" Po(z)dz = =53y, (Nov07)

1 1
Prove that ]1 By (2) P (2] — oy (Nov07)
Provethat (1~ X°) p,(X) = (N+D[XP, (X) ~ Py 4 (X (Feb, Nov 07)
Express x° 4+ 2x? — x — 3 intermsof Legendre Polynomials (Feb07)

1

2n(n+1)
2 1
x“=1)P P dx=
Prove that 1|.1( ) n+1n (2n+1)(2n+3) (Feb07)
1 2
Prove that L oa 2 =R () + Rt + Bt +..... (May 11, Nov ,May 06, Jan 03)
-D2nl
Provethat P (0) = 0 for nodd and P (0) = W if niseven. (Nov, May 06,Apr 05)
E.

Man was made at the end of the week's work when God was tired.
- Mark Twain
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8 4 1
& showthat X' =—P,()+=R(x)+=Ry(X) (Nov 06)
35 7 5
. 2 3
4. Show that X ngg(x)"‘gpl(x) (May 06)
1
47, Using Rodrigue’s formula prove that j men(x)dx= Qifm<n. (Nov 10)
-1
UNIT-HI
[Xy0-m)
1.  Show that the fimction f(x)={ »*+y* ° E is not differentiable at the oy g| n. (Dec 13)
| 0 ,z=0
a)  Evaluate J (x* +iy) dz along the path y =x and y =x*.
2 b}  Use Cauchy’s Intepral formmla to e*.'ﬂuate’[ﬁ dz , where “C’ 15 the (Da: 13)
circle|z—i|=2. | [15]
3 @ Findtheanalytic function whoserea partis € (xCos2y — ySin2y)
X(L+i) - y*(1-i)
b)  Show that the function defined by f(Z) = (X2 N yz) a Z+0,andf(0)=0is
continuous and satistfies C.R equations at the origin, but  f 1(0) does not exist. (May 13)
4, a) ProvethatU=x?y% V= N y2 are harmonic functionsof (x,Y) but are not harmonic conjugates.
b)  Find an analytic function whose real partise*(xsiny - cosy) (Dec12)
5 @ findtheanalytica function whosereal partisr’*Cos2q +rSinq .
0 0°
b) If f(2) isananalyticfunction of z, Prove that { ox2 + 8y_2 } [f(2)P=4f(2)? (Dec12)
. _ _ 2 2 X
6. i IfW=f +iy representsthe complex potential for anelectriceld& Yy =X —Y +W’ deter
mine the functionf .
ii. Iff(z) =utivisananalyticfunction of z& u-y = e (cosy-siny) nd f(z)interms of z. (Decll)
71 Find whether the function u = log |z [2is harmonic. If so, nd the analyticfunction whose real partis u.

Separate thereal and imaginary partsof i'9 (1+i).

Ideas are the root of creation.
- Ernest Dimnet
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10.

14.

16.

17.

If f=u+ivisanayticinadomain D and uv isconstant in D, then provethat f(z) is constant.
Find the general and primial valuesof log(1+i \/§ ).

(Dec11)
3 : 3 ;
X@A+i) -y (1-1).
@-y'a-i, o

PT. Thefunction f(z) dened by f(z) = XZB y2 . (2=0) is continuousand the C-R equa
tions are satised at the origin, yet f1(0) does not exists. (Dec11)
Find theanalytic function f(z) = u(r, 6)+i v(r, 0) such that u(r; 6) =r2cos26 —r cos 6 + 2.
S.T. Thefunction u= 1/2 log (x? + y?) isharmonic & find its conjugate. (May 11)
S.T. thereal & imaginary parts of the function w = log z satisfy the C-R equations when z is not zero.
S.T. f(2) = z+2Z isnot analytic anywhere in the complex plane. (May 11)
S.T. both thereal & imaginary parts of an analytic function are harmonic. (May 11)
ST t 1, 1|Ogi+z

T-lan 2 Ti-z
Find the roots of sinz = cosh4 (Nov 10)

[ 1og (i +2)
Provethat tan -*, = (i _ Z) (Nov 10)
Find the analytic function whose real part is r* cos 4q
Yy

Find the analytic function whosereal partis X2 " y2 (Nov 10)

S.T. thereal & imaginary parts of the function w = log z satisfy the C - R equations when z is not zero.
ST.f(z)=z+2  isnot analytic anywherein the complex plane. (Nov 10)

Find the analytic function whose real part #=¢""[xcos2y—ysin2y]
Find whether (2 )=sinxsin y—icosxcos ¥ isanalytic or not

Find the modulus and argument of I-lagu 14}
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 whosereal partisy / (x? + y?). (Nov 09, 08)

Derive Cauchy Riemann equationsin polar coordinates. (Nov 09,Feb 08, M ay 05, Jan 03)
Prove that the function f(z) = conjugate of z is not analytic at any point.

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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217.

3L

Show that w = z" (n, a positive integer) isanalytic and find its derivative. (Nov0O9,M ay 05)

Provethat ;= ¢~ isaharmonic function and find its harmonic conjugate.

Find whether f(z) = X); jr B;Iiz isanalytic or not. (NovO9,May 02)
Find the general and principal valuesof (i) log (1+ \/§ i) (i) log(-1) (Nov 09,Feb 08, Nov 04)
Separate thereal and imaginary parts of tan hz. (Nov 09,May 06)
Separate thereal and imaginary parts of sin hz. (Nov 09,May 06)

Find thereal and imaginary parts of Cot z.
Provethat .7 isanalytic

Finde* and |e*| ifz=47(2+1) (Nov 09)

Solve tan h+2=0 (Nov09)

If tan(x+iy)=A+iB show that A2+B?-2B cot h?Y +1=0 (Nov 11)
X(1+i) - y*(1-i)

Show that the function defined by f(z) = N y2 at z 0 and f(0)=0.is continuous and

satisfies CR eguations at the origin but f 1(O) does not exist (Nov 08, 06, Feb 07, May 01)

Find the analytic function whose real partisy +e* cosy.

2(X+i
Show that f(2) = %yzy),(x, Y) # (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=¢+iy representsthe complex potential for an electric field and yw= 3x3y-y3find ¢.

The necessary and sufficient conditionsfor thefunction f(z) = u(x, y) +i v( x, y) to beanalyticin theregion
R,are (Nov08)
i ) du du . . .

3—: ii—; ﬁ ; % are continuous functionsof x and y in R.

du _ dn du o _ o

oz By dy dx

Prove that

a ii = e@nw2

b.logi'=-2n+Y)x

If tan(x +iy) =A +iB, Show that A%+ B2+ 2A Cot 2x = 1. (Nov 08)

I am opposed to millionaires, but it would be dangerous to offer me the position.
- Mark Twain
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33

37.

41

Separate into real and imaginary partsof cosh (x +iy) . (Nov 08)
Find all the roots of the equation

a snz=cosh4

b.sinz=i.

Find thereal part of the principal value of i'%® (Nov 08)
Separate into real and imaginary partsof sec (x +iY).

Separate into real and imaginary parts of coth z.

Iftan log (x +iy) =a+ibwhere& + b? i1 provethat tanlog (X% +y?) = 1 (Nov 08,May 05)

—-a’-p?
. . . 2 32 x? ._'!
I sin (a+iB) = x +1y then prove that cosh” 3 ! ;a.inlh'}' g land sin® o cos?o =1 (Feb 08)

Determinethe analytic functionf(z) = u+iv giventhat 3u + 2v = y2— x2 + 16x. (Feb 08)
. - X*y(y—ix)
Test for analyticity at the origin for f(z) = W forz#0. (Feb 08, May 06)
=0
forz=0.
Find al valuesof zwhich satisfy (i) e#=1+i  (ii)sinz=2. (Feb 08, M ay 06, Nov 03)

If w = f(2) is an analytic function, then prove that the family of curves defined by u(x,y) = constant cuts
orthogonally the family of curvesv(x,y) = constant. (Feb 08, M ay 05)

Show that f(x,y) = X3y - xy® + Xy + X +y can be theimaginary part of an analytic functionof z=x+y.
(Feb 08, May 05)
o* 0
Provethat [y +Fj |Real f(2)P=2| f' (2)f wherew =f(z) isanalytic. (Feb 08, May 05)
sin2x
cosh 2y — cos2x

Findf(z) =u+ivgiventhau+v= (Feb 08, Jan 03)

Derive Cauchy Riemann equationsin cartesian co-ordinates. (Feb 07, Nov 06, M ay, Jan 03)

1 2 1wy XY
It (x+iy)® = a+ibthen provethat 4a"-b )—5+B (Feb07)

1+i

2 .
4% a8 Evauae I(X ~1y)0Z gong iyThe straight liney = x i) Along y = X2
0

(z+4)dz

b) Evauate I—(Zz+22+5) where Cis [2+1—i|=2 (May 13)

"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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47.3)

b)

b)

49. .

5L i

Aurora’s Engineering College

(2,8)
2 .
Evaluate j (X + IXy)dzalongx=tandy= X3,
(12)
I zdz
Using Cauchy’s integral formula, evaluate o N(- . WhereC:|z|=1.5. Dec12
g y’s integ ) (z-1)(z+3) rd ( )

§ Z;l dz
Evauate (z+1) 2 (z-2) whereC:|z-i|=2

c

Z4

—dZ ITatH H 2. 2—
Evaluate_[ (Z+1)(Z—1)2 Where ‘C’ is the ellipse 9x*+4y?=36.

C

© 2
X
dx
Evaluate__[o(lz XZ)(XZ " 4)
and
Evaluate by Residue theorem J. #6 Z where C: [z|=2
Cc
@y
2
Evaluate I((X_ y®)dx+ 2xydy) along x, curvey = x
(0,0)
z=1+i
2 S0 2
Evaluate I{X +2xy+i(y" - X)} dzaongy =x?
z=0

22+7°+2z-1
EvaluateJ‘ (2_1)3 dzwhereC: z|=3

c

Z4

" UZ yere “C” is the ellinse 9x24dy?=
Evaluate_[ (Z+1)(Z—|)2 where ‘C” is the ellipse 9x*+4y?=36

c

Evaluate I

C

z-3
2192745 whereCis

(Decl2)

(Decl1)

(Dec 11)

(Dec11)

Be careful about reading health books.You may die of a misprint.

- Mark Twain
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=1
|z+1-i|=2
|z+1+i|=2
57°-3z+2
Evaluate_[ (2_1)3 Z where cisany smple closed curveenclosingz=1. (Decll)
C
J-3zz +72+1
Evaluate whereC: |z+i|=1
. zZ+1
z - z+17z+1OI 1
Evaluate _[ 7.1 Z Where C: [z| = E takenin antiiclockwise sense (Dec11)
Cc

Evaluate 0_(z* + 3z + 2)dz where Cisthe arc of the cycloid x=a(q + sin), y= a(1-cosq) between the points
(0,0) & (ap, 29)
Evaluate 0, (z* + 3z)dz along the straight linefrom (2,0) to (2,2) and then from (2,2) to (0,2). (May 11)

Theonly singularities of asingle valued function f (z) are polesof 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 , determinethe functionf (z).(M ay 11)

Let "C' denotes the boundary of the square whose sideslie dlong thelenesx = +2, y = +2 where 'C'is
described in the positive sense evaluate the following integrals (May 11)

f |n||{_:._-"fgl (e |:|J'FJ = 2}

o fE—an

L

f f_'[):_.:il T tli. =
(&

(™ 1—"cost!

Fromtheintegral .ﬂiﬂ L 8T 77525 — OwhereC: 7= 1.

If Cisaclosed curve described in + ve senseand f(z))= [ (. ..} show that f(z,) = 8piz, iswhere z, isa
pointinside C'andf(z)) = 0if z, liesoutside 'C'. (May 11)

Z+i

Evaluate f(2X+ iy +1)dZ gong the straight linejoining (1.-1) & (2.)

1-i

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

[(3z+1)dz=0)

c

(Nov 10)

2
Evaluate J (x+y)dx+ Xy dy alongy=3x between (0,0) and (3,3)

c

“d
Evaluate I e dz where C: |Z| =1 (Nov 10)
Cc

Clothes make the man. Naked people have little or no influence on society.
- Mark Twain
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6L

67.

3+

Evaluate [ Z"dZ glong thelinex=2y
i

—n‘_
Use Cauchy’s integral formula to evalute f{ +2)(z+1) ? whereC|stheC|rcuIe| | =3
a. Provethat J. 7_a =2pi whereCis|Z—81:r (Nov 09, 08, 06)
n . _ _
b. Evaluate j;(z_a) dzfor n=-1n=-1 nisinteger.
C

State and prove Cauchy’s integral theorem.

(¢%)

2 F 2

Evauate | (3 +4y+X*)0Z gongy = 2. (Nov 09, 06, 04,Feb 08)

(0.0)

1+
Evaluate | (x2+iy) dzalongthepathy =xandy = x2 (Nov 09, 08)

0

. . [ TS Y. 8 . :
Evaluate, using Cauchy’s integral formula.! (=—13{z—2)"~, wherecisthecircle|z| =
o
dz

Evauate f‘; (z- a)n if z=aispoint inside asimple closed curve C and nisinteger. (Nov 09, 06, M ay 00)

Cc

34-2
z’e ‘dz
Evaluate using Cauchy’s theorem I (2_1)3 where cis|z -1 |=1/2 using Cauchy’s integral formula.
C

(Nov 09,May 06)
'J—Ti
Evauate J z°dz, dong
0
a.theliney =x/3
b. the parabolax =3y?
2’-2z+1
Evaluate I (z— i)2 where Cis|z|™ 2 by using Cauchy’s Integral Formula. (Nov 08, Jan 03)
C
T+i
2 .
Evaluate I(X —1Y) aongy =x2andy = x (Nov 10)
0

sin® z ,
Use Cauchy’s integral formula to evaluate ‘ﬁ ( _ E) zdz wherecisthecircle|z| =
(i T8

=-1n 3z) dz
Evaluate . f LK with C: | z| = 2 using Cauchy’s integral formula.

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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70.

71

74.

76.

: dz
Evaluate (Jr ==(z L)% where C:|z|=2 Using Caucy’s integral theorem. (Feb08)
Prove Cauchy’s theorem. (Feb 08, 07)
logz dz
Evaluate,[ (z-1)° wherec: \Z (}é) using Cauchy’s Integral Formula. (Nov10)
(z+1dz

Evaluate using Cauchy’s integral formula I 7242744 Wherec:|z+1+i[=2. (Nov 07, 06, M ay 06)
c

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

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 _['09 Zdz \where C is the circle [z] = 1 using Cauchy’s integral formula. (Nov07)

C

2+i

3d . R
Evaluate J. 2°0Z ysing Cauchy’s integral formula along y = x.
—2+i

I (X+ y)dx+ix* aongy=x2from(0,0) to (3,9).

2+i

Evauate I (x2-y?+ i xy) dz using Cauchy’s integral formula along y=x2. (Nov 07)

—1+i

(z+1dz
Evaluate using Cauchy’s integral formula ,[ 2212744 WhereC:|z+1+i|=2.

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

b.Alongthelinez=0toz=2: andthenfromz=2 toz=4+2i. (Nov07)

32°+7z+1 q
If F(a) = _[ -_a Z\where Cis|z|=2find F(1), F(3), Fll(l— 1) using Cauchy’s Integral formula
C

(Feb 07)
Z2-sinz

dz
Evauate ¢ (z- B)3 with C:| z| =2 using Cauchy’s integral formula (Feb07)
2

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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UNITHV

.a)
1- h)

aj

b)

b)

b)

b)

dz

Evaluate E[ eZ(Z_1)3 where C:| z | =2using Cauchy’s integral formula (Feb 07)
dz
Evaluatej. 227 whereC: [z|=1 (Feb07)
1+i
i o i z°dz 2
Evaluate using Cauchy’s integral formula I aong y =X (May 11, Feb 07)
0
logz 1
——dz Nz=1k =
Evaluate_c[(z_l)s whereC: | Z—1} 5 (Feb07)

Find the Ta}lur's. 5:eries expansion of¢® aboutz=3.
Expand fiz )— 44mﬂlereg;mn1<:| |<4. (Dec 13)
Evaluate { L dz, where “C’ is the ecircle |:| 2 using Residue
zz(z-1z-2) 2
theorem.
(Dec 13)
[15]
V4
Expand —(Z+1)(Z+ 2) About Z=2.
4z+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 afunction f(z)= (z-1)(z-3) about the point z=4. Obtain the
region of convergence. (Dec12)
72

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 Laurent’s seriesof ———— < for 1<z <3. Dec12
22 -4z+3 ( )

State and prove Taylor’s Theorem of complex function f (z). (Decl1)

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.

@
(b)

1 5
Represent the function f (z) = z(z+2)3(Z+1)2 in Laurent series withinz <] Z|§Z

Denefor acomplex function (z)
i. Isolated Singularity

ii. Removable Singularity

iii. Essential singularity

(Decl1)
72_ 2 - - - -
Expand (z+D)2(z-2) about the point z = -1 in the region 1 < |z + 1| < 3 as Laurent’sseries.
(Dec11)
Z3
For thefunctionf(z) = — find
2"+ 7
Find the Taylsor’s series expansion of about z =3.
. . . p
Explain f(z)= Cos z in Taylor’s series about z = E (Decll)
Expand [(#)— 5" ¥, inpowersof z.

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.
Theexterior to thecircle of radius2. (May 11)
. Az+1 .
Expand the functionf (z) = (= 3)(z|2) inpowers of z, when (May 11)
lz]<1
1<7<2
lz|>2
z+3
Expandf (z) = 2 ZZ ~7-2) in powersof 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 radius2

2
For the function I(Z): zZ 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 .
el i i in —=< < —
(z+2) (z+1) in Laurent seriesiwthin - < |4< 2

Definefor acomplex function (z)

Represent the functionf (z) =

Never hold discussions with the monkey when the organ grinder is in the room.
- Sir Winston Churchill
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14.

16.

17.

24

a.lsolated Singularity
b. Removable Singularity

c. Essential Singularity (Nov 10)
Z
\ e
Obtain the Laurent’s series expansion of flz)= ﬁ Aboutz=1 (Nov09)
Expand f(z) = }Ql—{l in aseries of positive and negative powers of z. (Nov 09, 08)

Expand €? as T;ylor;s seriesaboutz =1.

1
Find Laurent’s series for f(z) = m and find the region of convergence. (Nov 09, 08, M ay 06)

Expand —3—5_ 5 intheregion(i)0<|z-1|<1and (ii) 1<|z|<2 (Nov 09, 08, Feb 07)
z°-3z+2
State and derive Laurent’s series for an analytic function f(z). (Nov 09,Feb 08, Nov 07, M ay 06)
. . ) e
Obtain Taylor’s in the expansion of f 1\’about z=2
1 _ }
Expandf(z) = m about (i) z=-1(ii)z=1 (Nov 09, 06)
z*-1
Obtain Taylor seriesto represent the function 7 _— ., 5 intheregion|z|<2. (May 11,06, Nov 09
ay ep (z+2)(z+3) egion|z|<2. (May )
Expandlog(1-z) when|z|<1 (Nov 08)
Determine the poles of the function
& cosz
b. cot z.
Expand f(z) = z-1/z+1 in Taylor’s series about the pointz=0and z = 1. (Nov 08)
1_ e2Z
Determine the poles of the function i
Expand theL iesof ozl forl 3 Feb 08
pand the Laurent serieso (2+2)(2+9) orl<|z|<3. ( )
f(9=—
Evaluate =5 . whereCis|z|=3/2. Feb 08
211 |z ( )
Expand log z by Taylor seriesabout z=1 (Feb 08,07, Nov 07)
1
Expand ZiZ+2 " positive and negative powersof zif 1< |z|< /2 (Feb 08,07, Nov 07)

You would win a man to your cause, first convince him that you are his sincere friend.
- Abraham Lincoln
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26.

27.

3L

b)

b)

. . . 7z2-2 _
Obtain all the Laurent series of the function 7(z+1) 2(z-2) about z =-2 (Feb 08,07, Nov 07)
VA
Find the Taylor series of . about z = 1, aso find the region of convergence. (Feb 08, Apr 05)
FindtheL t i f;f1< <3 Nov 07,May 06
ind the Laurent expansion o 22_42+3,or |z|<3. (Nov 07,May 06)
(z-2)(z+2) _
Expandf(z) = (z+1)(z+4) intheregion(a) 1<|z|<4 (b)|z|<1 (Feb,Nov 07)
Find the poles and the residues at each pole of f(2) = 21 (Nov 07)
Find the Laurent series expansion of the function (Nov 07, 06, 03)
z-1 about z=0intheregion2<|z |<3
— -~ aboutz=0intheregion2<|z |<3.
72°+52+6 *
7?-6z-1
inth ion3<|z+2|<5. May 11,
(z-1)(z-3)(z+2) intheregion3<|z+2| (May 11)
State and prove Taylor’s theorem. (Feb 07, Nov, May 06, Nov 04, May 02)
-2 _ S n
Showthatwhen|Z+:q<1-Z —1+Z(n+1)(z+1) . ((May 11, Nov 06, 04, 03)
n=1
2p
Evaluate !5 3cosq by contour integrationin complex plane. (May 13)
Evaluatej. L dqg by Contour integration in the complex plane
v 3+2cosq '
Evaluate T 2 X 2 dx by method of complex variables. (Dec12)
o (xXF+D(x°+4)
J- X2 — X+ 2 o
Evauate _w—XA +10x2+ 9 using residue theorem.
J- z-1
Evaluate by Residue theorem (z+ l) (z-2) whereC: [z-1]=2. (Dec12)

Find the bilinear transformation whichmapsz1=1, 2i; z,=2 +i; z,= 2 + 3iinto the pointsw, = 2 + 2i;w,
=1+ 3i,w, = 4 respectively. Find thefixed and critical points. (Dec11)

As been my experience that folks who have no vices have very few virtues.
- Abraham Lincoln
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41,

1
Evauate 6 dx
J; 1+x

47° —4z+1

= T dz
(z-2)(Z* +4)

Evaluate by Residue theorem ¢ C:lz|=1. (Dec1l)

t cosmx p

. . - _Egm
By the method of contour integration provethat!; a2 + X2 dx >
I
Evaluate by Residue theorem 2 dx were |z|=3. (Dec11)
< (z-D)(z-2)
.[ sinx
Evaluate0 2+ 4%+ 5
z-1
Evaluate by Residue theoremj (Z + 1) (z-2) where Cilz-i|=2 (Decll)

O

lc );3;
Evauate ./ 11 dvl
[)

(May 11)

1
Find the Residuesof f (2) = Zr=—77.

by

. : . I sin?6de
Using complex variable techniques evaluate t’ e
|

Theonly singularitiesof asinglevalued function f(z) are polesof order 2and 1 at z=1 & z =2 with residues
of these polesas 1 and 3 respectively. If f (0) = 3/2, f (-1) = 1, determine the function. (May 11).

1
i Find the residue of m az=0

yA 3dz

Evaluate Im Where Cis|z+1-i|=2 (Nov 10)

Find theimage of the triangle with verticesat i, 1+i, 1-i inthe z - plane, under the transformation
5p|

e: (z-2+4)

It is not a pleasant condition, but certainty is absurd.
- Voltaire
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47.

40,

5L

1

Find the image of theinfinite strip, 0<y< 5 under the mapping function w= E

Z4+ ZZ+ 2z-1
Evd uateJ- (2_1)3 dz where C: |Z| =3

c

4

Evaluate J-(Z”-)Zﬂdz where ‘C’ is the Ellipse 9)(2 +4 y2 =36

C

© 2

=( X2 +1)°
Determine the poles and the residues at each pole of the function f(z) = Cot Z
2

VA
2(z+2)°

Using the method of contour integration prove that dx

Find the Residues of f (z) = at z =2

3

Find the Residues of f (2) = (2_1)4(22_ Nz-3) a|g=1

Define conformal Transformation. Show that abilinear transformation isconformal.
Show that circlesareinvariant under linear transformation w = az + c.

State and prove Cauchy’s Residue theorem.

1+¢€°

Caculatetheresidueat z=0of f(z)=———,
ZCOSZ+9SNz

Determine the poles of the function f(z) = z2/ (z+1)2(z+2) and theresidues at each pole.

g ol :
Evaluate /' [z2+4)2 wherec=|z-i|=2
[
) 1
Find the poles of the function -f(-):{-__+1}[___3}and residues at these poles.

T

™

: L] fq -~ h =~ 3

Show by the method of residues, I a+f s Jaipm &~ b = 0),
0

2p

sin’qdq

Evaluate
v, a+bcosg

Aurora’s Engineering College

(Nov 10)

(Nov 10)

(Nov 10)

(Nov 10)

(Nov 10)

(Nov 09,08)

(Nov 09,08)

(Nov 09, 08)

(Nov 09, Feb 07, May 2000)

Doubt is not a pleasant condition, but certainty is an absurd one.
- Voltaire
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57.

6L

(z)=- — z - atz=1
(z=1)*(z-2)(z-3)

i.  Find the residues of /

27

Aurora’s Engineering College

i.  Show that [ — 9 7 (Nov 10)
2
d . .
Evaluate f 5—3=ing)2 Using residue theorem. (Nov 08)
0
0SMX
Show by the method of contour integration that Im 4 - @+ma)e™ (3>0 b>0). (Feb0s)
T dx
Evaluate by contour integration 2y - Feb 08
y €g ! 1+ x?) ( )
. uete by residucth Idiq
i.  Evaluate by residue theorem ) (2+cosq)
T x%dx
ii. Usethe method of contour integration to evaluate Im (Feb08)
i.  Show that J. f P b>0 idue th
i. ow , @>b>0using residue theorem.
a+ bS ng a+ bCosq 1/ b
0
= Ox
ii. Evaluate _[0 m (Feb 08,07, Nov, May 04)
sin’z
Find the poles and residues at each pole of f (z) = LARY: (Feb 08, Nov 06)
(z-72)
6
ze’
Find the poles and residues at each poleof - <3 Feb 08, Nov, M ay 06
(z-1)
z+1
Determine the poles of the function m and the corresponding residues (Feb 08, M ay 06)
dz
Evauate fi; Snhz: where cisthecircle|z | = 4 using residue theorem. (Feb 08,May 05)
C
.[ Cos2y _ pa’ o
Show that ) 1-2aCosq + a2 \/l— 2 (22< 1) using residue theorem. (Feb 08, May 05)

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

- Oscar Wilde

54



Il B.Tech.-ECE-I Sem-(2012-°13)-M-liI Aurora’s Engineering College

65.

70.

71

74,

76.

© 2
X
Evaluate f (D (C 1A 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)

(sinpz® + cosz®)dz
Evaluate_[ (2_1)2(2_2) wherecisthecircle|z | =3 using residuetheorem. (Nov 07, M ay 05)
C

Zp d
9 N
Evaluate J; (a+bcosq )2 , a>b >0, using residue theorem. (Nov 07,May 05)
© OX
Using the complex variable technique evaluate J:w 1 (Nov 07, M ay 2000)
ze’dz
Evaluate J (z +9) wherecis|z|=5 by residue theorem. (Nov07)
2 CosZq d , ,

Evauate | 5+ 4C0Sy 4Cosq 0 using residue theorem. (Nov 07)
T dx

Evauate using residue theorem. Nov 0
) (X2 +1)* 8 (Nov07)

ze’dz

Evaluate I (22 +9) where Cis|z|=5 by residue theorem. (Nov07)
C
‘] dx

Evauate Nov 07, May 05
) (¢ +1)° ( Y 05)

adq
Show that I aZ+sn? q \/1 5> » (80) using residue theorem. (Nov 07,04)
z+1

Determine the poles and the corresponding residues of f(2)= m (Feb07)
§ dz

Evaluate J o , C: | z| =4 using residue theorem Feb 07
s Si nhz | | g ( )

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

b)

b)

b)

Todx
Evaluate by Countour integration I 1+ X2 (Feb07)
oLt X
_ _ 1-¢°
Find the poles and the residues at each poleof f(2) = i (Feb07)
J. z—3 dz
Evaluate ! 2192745 whereCisthecircle (i) |z|F1(ii)|z+1-i |=2 using residue theorem (Feb 07)
odx
Evaluate by residue theorem I NO) using residue theorem (Feb Q7)
0
]
Evauate ) (5—3cosq )2 using residue theorem (Feb07)
T sinmx q
Evaluate f— X' by residue theorem (Feb07)
0
2}  Show that the fimction w =% transforms the straight line x=c m the z-plane in to
a circle in the w-plane.
b) Under the transformation w=—__ find the image of the circle (Dec13)

—IZ

M =1 (i)  |z|=1 inthe w-plane. [15]

Show that the transformation \\/ = z2 mapsthe circle |Z—Z|l =1 into the cardiod r = 2(1+ cosq)
where W =r €
Find the bilinear mapping which mapsthe pointsz=-1,-i,-1to i,0,-i (May13)

Find the image of the strip % <X< %; 1< y<2 under the mapping w(z) = sin(z). Draw therough

sketch of the regionsin Z-plan e and W-plane.
Find the bilinear transformation that mapsthe pointsz, = -1, 2 =0, z, =l into the pointsw,= -1, w,= 1,

w, =1l respectively. (Dec 12)
1
find theimage of the circle z-2i|=2 in the complex plane under the mapping w= E .

i(1-2)
Show that the transformation w= —1+ 2) transformsthecircle |z| =1 into the real axisin the w-plane

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

Search others for their virtues, thyself for thy vices.
- Benjamin Franklin
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5.

10.

11.

14.

16.

Find the bilinear transformation which maps z, =1 - 2i,z,= 2 +1,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.
Show that the transformation maps the family of line parallel to y-axistoellipse. (Decl1)

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. (May11)

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 thistransformation and find theimage of |z| < 1. (May 11)

Find theimage of thetrianglewith verticesat i,1+i,1-i inthe z-plane, under thetransformation .5~ (z -2 + 4i).

Find theimage of the infinite strip, 0 <y < 1/2 under the mapping functionw = 1/z . (May 11)
Show that the transformation w = f:’“; transforms the circle "* — % = 12 in the z-plane in to the

imaginary axisinthew-plane. )
For the mapping w = 1/z, find the image of thefamily of circlesx? + y? = ax,whereaisreal. (May 11)

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

zZ—i i—z
Show that both the transformations W= ——-and W=7 transforms |V\:1 < linto upper half planel (z) >0.
Z+1 1+ 2Z
(Nov 10)
Find theimage of |z| = 2 under the transformation w = 3z.
Show that the transformation w = zZmapsthecircle |z-1|= 1cardiod r = 2(1+Cox( (Nov 10)

State that the transformation W=e? transform the region between the real axisand theline paralel to thereal
axis at y=n into upper half of the W-plane.
Find the bilinear transformation which mapsZ=-1, i, 1 into the point W=-i, O, i. (Nov 09)

Define conformal mapping? State and prove the sufficient condition for W = f(z) to be conformal at the
point z,. (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-)z+3. (Nov 09,06, M ay 05, Nov 04)

Find the image of the region in the z-plane between the linesy =0and y = % under the transformation
w=e’ (Nov 09,May 06)
Find the bilinear transformation which mapsthe points (-1, 0, 1) into the points. (0, i, 3i)

A fanatic is one who can't change his mind and won't change the subject.
- Sir Winston Churchill
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17.

24,

217.

1
Under thetransformation w = E find theimage of thecircle|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-planein to a
family of confocal hyperbolar in the w-plane. (Nov 08)
Find and plot the image of the regions (Nov08)
ax>1
b.y>0

€. 0<y < 1/2 under thetransformation w = 1/z
Provethat every bilinear transformation mapsthetotality of circleand straight linesinthe z - planeonto the
totality of circles and straight lines in the w-plane.

Show that horizantal linesin z - plane are mapped to ellipser in w - plane under the transformation w = sin z.
DefineBilineer transformation. Determine the Bilinear transformation which mapsz =0, -i, 2i intow = 5i, 0o,
-i/3. (May 11,Nov 08)

1
Find the image of theinfinite strip 0 <y < 1/2 under the transformation w = E .

(Nov 08, 07, Feb 08, 07, M ay 05)

1
Show that the image of the hyperbolax2 — y2 =1 under the transformation W= E isr?= cos2q

(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 circleinto positive half of real axisand lower semi circleinto negative half of thereal
axis.
By the transformation w = zZ show that the circle | z—a | = ¢ (a and c are real) in the z plane correspond to the
limaconsin the w-plane. (Feb08)

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

Find theimage of the domain in the z-planeto thelft of theline x = —3under thetransformation = 72

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

22+3
z-4

Show that the transformation W= changesthecircle x* + y? — 4x = Qinto theline 4u+3=0

(Feb, Nov 07)
Find the bilinear transformation which mapsthe pints (0, 1, oc) into the points (-1, -2, -i).
(Nov 07, 06, M ay 06, 2000)

Let f(z) be analytic function of zin adomain D of thez-planeand let f' (z) 4 0inD. Then show that w =
f(z) isaconformal mapping at all pointsof D. (Nov 07, 03)

Find the bilinear transformation which maps the points (i, 0, i) into the point (-, i, I) respectively.(Nov 07)

Although prepared for martyrdom, | preferred that it be postponed.
- Sir Winston Churchill
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Z—1
0. Under thetransformation W = —Z , find theimage of thecircle|z|=1inw-plane. (Feb07)
_ 1 1
3L Show that the mapping W= Z+Emapsthecircle|z|:cint0theellipse u= (C+E) cos(q ,
1, .
v= (C_E)qu . Also dicuss the case when ¢ = 1 in detail. (Feb 07)

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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