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MTHG632:Quiz#2

Question # 1 of 10 ( Start time: 03:55:32 PM, 09 August 2019 )

Harmaonic conjugate of u(r, y) = eYcosr s

Select the correct option

O

eYanr 4+

-~

] —-c¥smr 4 ¢

e’ siny + ¢

efcosy <+ ¢

Scanne d with CamScanner



MTHG632:Quiz#2

Quiz Start Ti

Question # 2 of 10 ( Start time: 03:56:05 PM, 09 August 2019)

!
The sequence z,, = n_-" (n=1,2.3,...) for n = oc converges to

Select the comrect option

.

W

—— — _— —

12

®

O
-

O

@)

infinity
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MTH632:Quiz#2

Question # 4 of 10 ( Start ime: 03.57.08 PM, 09 August 2019 )

Quiz Start Time: 03:55 PM, 09 August 2019

Total Marks: 1

Each simple closed curve C divides the plane into two
domains (connected open sets). One of which is

unbounded and is called the

Select the comrect option

I ™

O

Interior

of C.

exterior

o
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MTHG632: L i s
Quiz#2 Quiz Start Time: 03:55 PM, 09 August

Question # 3 of 10 ( Start time: 03:56:36 PM, 09 August 2019) Total Ma

—

Any polynomial ple) — ap + a2« age’«... 4 npe (a, 2 0), of degree n{n > 1) has least one zero,

Le. there exists at Jeast \_\_\ 4\ %\ %\ 4 \_\_ 2y, such that Pzy) = 0,

Select the correct option
n points
10 points - ! I R -
one pomt
no points : - o o =

O
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MTHG63Z:Quizé2 Quiz Start Time: 03:55 PM, 09 Auqust 2019

Question # 5 of 10 ( Start time: 03:57:21 PM, 09 August 2019 ) Total Marks: |

LA curve C is said to be a contour if it is constructed by
joining finitely many smooth curves end to end.

Select the correct option

—
ro

False

O

|

True -~
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MTHG32:QuizN2 Quiz Start Time: 03:55

Question # 7 of 10 ( Start time: 03:57:53 PM, 09 August 2019 )

1
The sequence 2, = =3 + — (n=1,2.3,...) for n — nc converges to
T

Select the correct option

O

O
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Time Left B
MTHG32-Quiz#2 Quiz Start Time: 03:55 PM, 09 August

Question # 8 of 10 ( Start time: 03 SB.11 PM, 09 August 2019 )

Each simple closed curve C divides the plane into two

domains (connected open sets). One of which is bounded
and Is called of C.

Total Ma

Select the correct oplion

interior _
» v

exterior
O
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MTHG632:Quizk2

Question # 9 of 10 ( Start time: 03:58:23 PM, 09 August 2010 )

i ¢"" cos y is harmonic then ‘a’ is

Select the correct option

Scanne d with CamScanner
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MTH632:QuizN2

Quiz Start Time: 03:55 PM, 09 August 201

Question # 10 of 10 ( Start time: 03:58:41 PM, 09 August 2019)

A domain D (connected open set) is called

connected if interior of every simple closed contour C is
contained in D.

Total Marks:

Select the correct option

multiply

O

simply

S
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MTHALE Outr # 2 Cung Stant Tume S2 41 FM €7 June 20

Qumation # § of 10 | Stat tewe 02 44 £1 PU 07 Jee J021 ) Total Mark

The padiar form of the commples functom f(z) = 2" 1

Latect Brup corr et Op lun

eI & sarn i)

irnadt o saandd)
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MTHAIZ CQulz w2 Chaiz Sawrt Tome: 0205 P, 0T June 5N

Question # 8 of 10 ( Stary tme: 021244 PM, 07 June 2021 )

Total Marks 1
If f(z) =x+ay +i(bx + cy) is analytic, then a, b, c equals to
Salect the comect aptian
b=Tanda=-c
O
N c=1anda=-b ]
O

a=1andc=-b

a=b=¥=1




532:Quiz # 2 Quiz Start Time: 0205 P1

fon # 10 of 10 ( S1an tim=: 02:15:09 PM, 07 June 2021

The Cauchy - Riemann equations on & pair of real - valued functions of two real variables u(x, y)
and v(z, y) are U; =1} and

U ==V

T

U, =—1,

b
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1 :
The value ofw:;whenz=2—izs

—(2+1)

1 )
5(2—2)
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Quiz#2

#7 of 10 ( Start time: 02:11:48 PM, 07 June 2021 )

4z% —
Iff(=)= E _zl)(:l_ 2)" then f(z) is not analytic at z =

» correct option

Scanned with CamScanner



Quiz#2

# 6 of 10 ( Start time: 02:11:04 PM, 07 June 2021)

41
(z2+1)(z-3)’

then f(z) is not analytic at z =

If () =

e correct option

= |
I
|
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MTHAIZ-Ouiz # 2 Chaiz Srart Tiene: 0205 PM, 07 June 2027
Queation # 5 of 10 [ Stan wme 021024 PW, 07 June 2071 ) Total Marks: 1
A function f(z) is analytic function if part f(2)Is
analytic.

Salect tha comact optlon

(c) both (a) and (b).

(b) imaginary

(d) none of these.

o | o

Scanned with CamScanner



MTHAYZ Quiz # 2 Ouiz Start Teme 0205 PW, 07 June 7021

Cuestion # 4 of 10 ( Sten e ©2 09 23 PO 07 June 2021) Total Merks: 1

A point at which a function ceases to be analytic is called a
—_point.

Select the comect option

singular
0O

regular
o I‘

non-regular

non-singular
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MTH632:Quiz # 2

Question # 3 of 10 ( Start time: 02:08:40 PM, 07 June 2021)

A function V is said to be harmonlc if and only If

Select the correct option
Vz+V,=0
O
Vey + Ve =0
O
Vezr + Vyy =0
O
22+ =0
O




7 June 2021)

The polar form of the complex function f(z) = z* is

r*(cosf + isind)

/ 1% (cos28 + isin26)

Scanned with CamScanner



7 June 2021)

—

The polar form of the complex function f(z) =

| =

1
—(cos @ — isin 6)
”

7(cos 8 + isin 0)

r(cos @ — isin §)

1
—(cos @ + isin 6)
T‘
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sestion # 5 of 10 ( Start time: 02:01:45 PM_ 07 June 2021 )

In the éomplex valued function z = x - iy, the value of Uz =

elect the correct option

0

O

\II
\




If we write the function w=2z% — z as w=1u(z, y) +iv(z,y), then u(z,y) =

Select the comect option

o J 2y

o[ o
c; XEYIX XY, I

l 2xyy. v(xy)

o | Ly -
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MTHEI2Culz # 2

CQumntion # 10 of 10 { Start tme: 12235.43 PM, 07 June 2021 )

— i — e e —

In the complex vahed lunction 2= 2 - iy, thevakie ol Vy, = .

Seloct the cormect option
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MTHEI 2 Onilz # 2 Q

Quwstion ¥ 4 of 10 { Stant time: 12.30:13 P, 07 June 2021 )

41 : .
I1ff(z) = ST _—:-]-, then [{2) is not analytical 2 =
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MTHEI2 Qutz # 2 Chiz Start Tirme 1227

Question #J of 10( Stert ree 12 29 0% PML C7 June 2021 )

If uv write the functiom w — 2 — 2 ae w = ulz, g « ndr, g, then vir. y)

Select the correct option

—————— e — s = — =
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MTHEI2 Qulz # 2 Quiz Stant Tume 12.27 PM, 07 June 202

Queation ¥ 2 of 10 (| Stant tire 122828 PMW. 07 June 2021 ) Tetal Marka 1

If a function f(z) = u(x,y) + iv(x,y) is analytic in a domain D, then
its component functions u and v are in D.

Salect the cotfect Bption

‘equal ‘

O

steady
o !‘ ‘
|

' harmonic
o \

‘ homogeneous
o | ‘

L ;

S .




MTHG32:Quaz & 2

Question # 1 of 10 ( Start time: 11:09:13 AM, 07 June 2021 )

For which values of 2 isw = = defined?

Select the correct option

w is defined for all 2 =0

w is defined forall z = 0.

o v
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Mth632 quiz3 by AS 13aug2021 pgd’
MTHG632 Quiz 3(11 files merged) 13aug2021 pail
MTHG632 — Pen Pals Solved quiz3 13aug2021 pasé
Math632 current file#3 08-13-202116.06 pgd]
Math632 current file#3 08-13-202116.06-1 pass
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Question # 5 of 10 ( Start time: 05:10:23 PM, 13 August 2021)

Total Marks: 1

Let z, and z, be two points in simply connected domain D
and f be an analytic complex valued function in I} and C be contour by joining z , and z, then

Select the correct option

> Relocad Math Equations

7
[Rs)ds = Fiz,) + Fiz,)

ig

JRs)ds = Aizy) - Az,)

Zp
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soution ¥ 10 of 10 ( Suwt e 0500 17 DM 1) Augest 2071 )

Lot Crand Cybe twe sample dosed comtours wath positroely srvented st ©) 10 exterior and Cy s an smtemor. [f [ (2) 18 analgtie in domarr

sect the cofmect aption

0 [sims - [stesan
| €, c;

0 l [ [ m)a

0o [iterin 2 [arte

0o l [ieris < [ tiupde




MTHOIZ Quiz 23 Quitz Start Time: 0453 PM, 13 AL

Question £ 7 of 10 ( Start time D4 58 14 PM_1) August 2021 ) Tot

Each simple closed curve C divides the plane into interio
and exterior domains where one is bounded and other is
unbounded. This statement is of .....

Select the correct opthon

Green’'s Theorem
O
| Cauchy Theorem

Cauchy Goursat Theorem

| Jordan Curve Theorem




L —
MTHEI2.Quiz # 3 Quiz Start Time 0450 PM, 13 August 2021

Question # 9 of 10 ( Start tene 04 56 73 PM, 13 August 2021 ) Total Marks 1

Each simple closed curve C divides the plane into two
domains (connected open sets). One of which is bounded
andiscalled ________ of C.

Select the correct option

interior
O

exterior
O

Scanned with CamScanner




MTHEIZ . Qmiz # 3 Quiz Fart Teme 0450 PM, 13 Auvgumt 2021

Question # T of 10 [ St teme 04 54 55 PM, 13 Apguat 2071 ) Totsl Marks !

‘ Mathematically, the functions in Green’s theorem will be

Continuous derivatives

Discrete derivatives

O

'Discrete partial derivatives
o

Continuous partial derivatives
o

Scanned with CamScanner



MTHEIZ :Ouiiz # 3 Ouiz Start Tame 04:50 PM, 13 Auguat 2011

Queation # B of 10 | Steit tene 04 5537 PM, 13 August 20717 ) Total Marks !

A curve is said to be .... if it is constructed by joining finitely
many smooth curves end to end

Select the correct option
disconnected
O

contour
Neo)

continuous
(@)

» discontinuous
O




S
Quiz Start Tame: 04:50 PM, 13 August 2021

Question # 4 of 10 ( Start tere 04 52 17 PM, 13 August 2021 )

Total Marks '

f Jia)
———Tlh where 2 =
(#+ 1)

«* then this integral is squal to

S——— o e
o) =70y
[o) _’-‘;ﬂarm
O %ﬁ”t—i)
4’-'-;,—'1!""{ -1)
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Ouestion # 3 of 10 [ Start terne 04 51 30 PM, 13 Auguest 2021 ) Total Marks '

If the interior of every simple closed contour C is contained
in the domain D, then domain is said to be....

—

hUnbounded
o)

-

| Disconnected
O

- —

~ Simple connected
O

Scanned with CamScanner
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MTHEIZ Quiz # 3 Quiz Start Time: 04:50 PM, 13 August 2021

Question # 2 of 10 ( Start tene 045053 PM, 13 August 2021 ) Total Marks 1

H C s mmple closed contous with poaitively onented such that fized complex value z.hies interior to C,
then for imteger n # | we hove,

|-
z (2-a,)

i e

o =
(o) e
~ h

Scanne d with CamScanner



[ cect)
MTH632-Quiz # 3 Quiz Start Time: 04:03 PM, 13 August 2021

Question # 2 of 10 ( Start time: 04:04:16 PM, 13 August 2021) Total Marks: 1

Evaluate fﬂz]dz where C: z(t) = e for0< t < wandf(z) =1/z
c

Select the correct option ¥ Reload Math Equations
0 —2m

B
O 2m

 I— ‘
o in J

Scanne d with CamScanner



Question # 4 of 10 ( Start time: 04:06:54 PM, 13 August 2021) Total Marks: 1

Evaluate the integral ff[z}dz where C: z(t) = e for 0 < t < mandf(z) =1/2°
c

Select the correct option ¥ Reload Math Equations
o B

r—
O 1 e E_i' J

—. 1
O

o .
o 14-a™

Scanne d with CamScanner



MTH632:Quiz # 3 Quiz Start Time: 04:05 PM, 13 August 2021

Question # 7 of 10 ( Start time: 04:11:48 PM, 13 August 2021 ) Total Marks: 1

Consider contour C : z(t) = €" = Cost + i Sint be counter clockwise where — w/2 < t < n/2 then the integral
C

Select the correct option

T

Scanne d with CamScanner




Question # 6 of 10 ( Start time: 11:05:38 AM, 13 August 2021)

If C is positively oriented unit circle i.e. {C: [z|=1} then

z—adl
c
is
Select the correct option

Jm
O

2mi
O

Gmi
O

4m
O

Scanne d with CamScanner



2r
Evuiuutef Sin(ir- +3e')db if f(z) =sin z
0

2w

S

no| 3

Click fo Save Answi

[ — e - e N




(SN
MTH632:Quiz # 3 Quiz Start Time: 04:05 PM, 13 August 2021

Question # 3 of 10 ( Start time: 04:07:55 PM, 13 August 2021) Total Marks: 1

|-

Evaluate jf[z}dz where C: z(t) = (r +iy)t fora< t < band f(z) =
c

Select the correct option

0 Inb—Ina #

™ Reload Math Equations

(Ina)

O (Inb)

Inb+Ina

(Ina)(ln b)

Click to Save Answer & Move 1o Next Oueation

Scanne d with CamScanner
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MTH632:Quiz # 3 Quiz Start Time: 04:05 PM, 13 August 2021

Question # 9 of 10 ( Start time: 04:14:00 PM, 13 August 2021 ) Total Marks: 1

If function f is continuous in simple connected domain D and [ f(z)dz for every closed contour C in D, then f is analytic in D.
C

This statement is of:

Select the correct option

% Reload Math Eguations

Cauchy Goursat Theorem

O

Cauchy theorem
O

Morera's Theorem
O

Green's Theoram

O

Click to Save Answer & Move to Neit Questic

Scanned with CamScanner



MTHE32:Quiz # 3

Question # 8 of 10 ( Start time: 04:13:18 PM, 13 August 2021 )

Select the cormect option

| Guass Mean value Theorem
O
Cauchy Goursat Theorem

| De Movire's theorem

Green’s Theorem

| : :
Morera's Theorem is the converse of ...

Quiz Start Time: 04:03 PM, 13 August 2021

Total Marks: 1

Scanned with CamScanner




MTH632:Quiz # 3 Quiz Start Time: 04:05 PM, 13

Question # 2 of 10 ( Start time: 04:06:45 PM, 13 August 2021) T

Let f(t) be continuous function on contour C and L be length of C. For all t in contour C , |f(t)| < M then

Select the correct option
@) |ff(t)dt1:>ML
o
[ f(t)dt | < ML
0 /
S il
0 [ 10 ar <
[y
0 JECLIESY

Click to Save Anawer & Move 1o Next (Que

Scanne d with CamScanner



(NN
MTH632:Quiz # 3 Quiz Start Time: 04:03 PM, 13 August 2021

Question # 6 of 10 ( Start time: 04:11:44 PM, 13 August 2021) Total Marks: 1

If f(z) is an analytic function in domain D then for n > 0 where n is a positive integer,

Select the correct option ® Reload Math Equations

None of above

£ (2) is analytic in disconnected D

£ () is not analytic in simple connected D

£*)(z) is an analytic in simple connected D

Click to Save Answer & M

Scanne d with CamScanner



MTH63ZQuiz # 3

Quiz Start Time: 04:03 PM, 13 August 2021

Question # 1 of 10 ( Start time: 04:03:16 PM, 13 August 2021)

Total Marks: 1

Let o hes in the mt ertor of contour C and

Po(2) = anz" + an-12""" + @n-22""2+... +a12 + a,2°
!hmlhemluenf/fn(z:dziu... whenn =3
c

Select the correct option % Reldoad Math Equations

O 2miP,(a)
R

o 2P, (ax)

O 2rPy(a)

0 2miPy(a)

Scanne d with CamScanner



Question £ 10 of 10 { Start time: 04:03:08 PM, 13 August 2021 )

Total Marks: 1

A domain D that is not simply connected is...

Select the correct option

none of above
o

:doubly connected

'triply connected

| multiply connected

Scanned with CamScanner
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MTH632:Quiz # 3 Quiz Start Time: 03:55 PM, 13 August 2021

Question # 9 of 10 ( Start time: 04:02:31 PM, 13 August 2021 ) Total Marks: 1

A curve C is said to be a contour if it is constructed by
joining finitely many smooth curves end to end.

Select the correct option

False

O

True




MTHAIZ-Quiz # 3 Quaz Start Time 1051 AM, 13 August 2021

Question # 2 of 10 | S2art tme 1053 24 AM 13 August 2021 ) Tots Marks |

If §iz) v camplez valued function and C and -~ C be the comtours with same geometrical regresentation st opposite in directzon, Thm]ﬂxﬂ.c-
c

R =

(o) ! f-2)ds
o _ ! Hapa
(o} - ! fleps
o) - [ flepds

" om0 0] et S & b 5 ot LTI

Scanne d with CamScanner




Juestion # 3 of 10 ( Start time: 10:55:08 AM, 13 August 2021 )

Using Cauchy integral formula to compute the value of integral

fz_g,dzwheref(z)=z—2andz,= —1
z+1
C

Select the correct option

) 2m(—1 — 2i)

0 J 2m(1 — 2i)

27(1 + 2i)

0 2m(—1 + 2i)

Scanne d with CamScanner



MTH632:Quiz # 3

Question # 1 of 10 ( Start time: 10:51:36 AM, 13 August 2021)

if the function f(z) is analytic in domain D and simple connected contour C lies in D then

Select the correct option

Scanned with CamScanner



N!ﬂ:ﬂz*c(?:x(t)=(x+i1)tfwu< t Sbandf(z)=:

(6 — a®)(z + iy)®

— — —_— .fé
(¥ + a®)(z + iy)
2
(8 — a?)(z + iy)
2
(8% + a*)(z + iy)’
E A 3

Scanned with CamScanner
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Fer correct opton j
.{ 2ri
3
o — — =”'
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3
e _— Y.
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MTHEI2 Quiz # 3 Quiz Start Time: 08 30 PM, 12 Aug

Quention # 6 of 10 ( Suaet tiwe 12:34 11 P13 August 2021 ) '“ll

Cuonsader the mtegral [ﬂlhh where coutour C:2{t) = ¢'. L = 2rand f{z) = 2. The upper bound is
c

Select the correct option —

o) ‘ o
“: _ L
| - -




Quiz Start Time: 08:30 PM, 12 August 2021

MTH632:Quiz #3

Question # B of 10 ( Start time: 12:37:37 PM, 13 August 2021 ) Total Marks: 1

If function f is an analytic function in simple connected domain where Cp(z,) = {z(t) : |z = 2,/ = R}, 0 <t <2r
and R be the radius of cirele, then

Select the correct option

O J(2) = %f f(zo + Re'")dt
[

O f(z0) = %],{(:‘, + Re'")dt J
0

O f(2) = -;—ﬂfj(:,, + Re")dt
1]

O J(20) = -21:/ f(zo + Re'')d!

Scanned with CamScanner




———— \"—‘-—,Ulmm‘]:’manl) ' "“""‘“‘"““

cml-naﬁmf(z)——up(z’+l)bed;ffmaauewmdeﬁmﬁmmmmmmwmmf;( )z
=, ,... wh
c
Select the correct option
.'l

I

O

N

Scanned with CamScanner
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Select the corredt option
0
O | /
2
&3
.1
o
- r
|
0 |



Question £ 4 of 10 ( St=rt tme 01 1945 PM. 13 August 2021)

Acurve C is said to be 8 contour if it is constructed by joining finitely many smooth curves end to end.

Select the cormrect option

False

Scanned with CamScanner



Oumatin § 2 of 10 ( Stact tev 04 34 31 PM 1) Assguest 2021 )

Consider comtour C: 2 (1) = ¢ = Cos t + i Sint be counter clockwse where w/2 <t < /2 1A the integral

f:[l'}d: =

i«

Sedec B cxwvend ophaon

Scanned with CamScanner



E'.-,..-+-'-—' -— — L e T s W W e s e e — e e

‘-"zm“m_ . . TMCTI AU AT ) B R

r o —

Let f(t) = u(t) + v (t) hnpirm—wimrmﬂimmmﬁmmludfmﬂhmnjnﬂwﬂnﬂﬂ.n(l(“ﬁm

cd the comed option

b b
JICZE f £ e

b L
Y ECZEN PCIT

b b
| f ol = [1a0 14

i ., .,
| f fldt] < [ () [t
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2x
Evaluate Ei f exp{%{ + 56 )dOif f(z) = exp(=z) then we get,

m
0

T ;..
cnsi—l—tsm-i

w

n 4 |
cos — 4 Sl -

3 J

- 3 T

sin— + 1co08 —

3

T R ¥

Cos — 15111 —

Scanned with CamScanner



Orwection B ol 10 | Stoet boe (5 1035 P13 Awseest 20271 )

L senple chmed contour and [ be the doman that lorms mtenor of C P and Q are conbinwows luncton and then pamal dorreatives aoe alsa continuaus then

[P(x, y)ite - Qx, widy| = [f (Qelz, 1) - Dy(x, p))dedy
/ /

[r, whede | Q, yhidy] = (Qulriw) + Dylx, y))drdy
/ /

[ 100t Qe by - [ @) - otz w
i i

-
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MTH632:Quiz # 3 Quiz Start Time: 08:50 PM, 13 August 2021

Question # 2 of 10 ( Start time: 08:51:36 PM, 13 August 2021) Total Marks: 1

Each simple closed curve C divides the plane into
two domains (connected open sets). One of which
Is unbounded and is called the of C.

Select the correct option

exterior
O

interior
O




Question # 7 of 10 ( Start time: 08:13:38 PM, 13 August 2021

Let C be simple closed contour in simple connected domain D and f be an analytic function in D
and z,be a point that lies in C then f(z,) is

Select the corect option
f(2)

O - dz
1[5,

O i J (z— zo)d
1 f(z)

O 21:1 (z— z.,)

f(2)
O - / {5 — zo)

Click fo Save An

Scanned with CamScanner



MTH632:Quiz # 3

Question # 1 of 10 ( Start time: 07:51:31 PM, 13 August 2021 )

Let Cy and Cy be two simple closed contours with positively oriented such that
C, — () is positively oriented as boundary of the region R then

Select the corect aplion

0O ff(z)dz;:o
C, -Gy

0O ff(z)dz:[l
C -G

O ff(z)dz;éo
ae

@) f f(z)dz < 0
C -G

Scanned with CamScanner
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MTH632:Quiz # 3 Quiz Start Time: 08:25 PM, 13 August 2021

Question # 4 of 10 ( Start time: 08:27:54 PM, 13 August 2021 ) Total Marks: 1

Let f(z) be an analytic in a domain D and D be the interior and boundary of th circle 'r’ defined as |z — a| = r

and |f(2)] < M , then | (a)| < ﬂ

Select the correct option

“ Reload Math Equations

ML-Inequality

Cauchy Inequality

Cauchy Sichwarz Inequality
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Question # 8 of 10 ( Start time: 07:58:14 PM, 13 August 2021)

Evaluate f f(z)dz where C:f(z) = e* for 0 < t < 2rand f(z) = 1/z
c

Select the correct option
0O - -
- i
o | —omi
s &
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Question # 4 of 10 ( Start time: 07:54:01 PM. 13 August 2021 )

A continuous complex function f(z) defined on a set containing contour C and z(t) be any parameterization of C fora < t < b then

Cf f(2)dz =

b
@) f £(2)2(t)dz

| \intllimits_a"b {{f*}z)z(t)dz} |

[Nint\limits_a"b {{f*}(z)}{z"}t)dz}|

[int\limits_a"b {f(z){z"}t)dz} |
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Question # 5 of 10 ( Start time: 07:55:33 PM. 13 August 2021)

If domain D is simply connected, then any contour of integral around simple closed curve

Select the correct option

-1

O
0

O
2

O

O
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MTH632:Quiz # 3

Question # 6 of 10 ( Start ime: 07:40:49 PM. 13 August 2021 )

Evaluate the integral / %dz where the contour C': |2 =1
2
C

Select the correct option
o E
o —
® -
o) o
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Question # 3 of 10 ( Start time: 07:38:23 PM. 13 August 2021)

A domain D (connected open set) is called connected if interior of every simple closed contour C is contained in D.

Select the correct option

simply

multiply
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Question # 5 of 10 ( Start time: 08:10:59 PM. 13 August 2021)

If a function f (z) = ¢ and its derivatives are analytic,
f(z)

(z - 2)*

and C is simple closed contour that bounds some domain which contain z,, then f

Select the corect option
:
ou .
ou
o] v
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If £it) be a smooth space cave 'Ilmuhchofﬂ::folawiﬂh(n)km'uuﬂﬂth:ﬁmfmulﬁ(rmnﬂnﬂ?

L a0 T P e e

b A'=ch -kt

oV b=-1h

(dy All (2), (b) and (c)

| Start Te 1148 AM |

1M 1

Scanned with CamScanner






1 and:

-1 and —3

Start Time. 11 48 AM |
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Start Time: 1148 AM |
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12 13 4 15 16

Conduct imtructions f lesu
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MTH632 Complex Analysis and Differential Geometry MmC
Mo : 14 of 33 i _ e o R Marke 1 (Budgeted Time Wi |
The definte mtegral of a complex valued function () = uft) +1v(t) over nmterval @ <t < b 1= , where u _ v are real valued fimetions of a real vanable ¢
Answer | Please select yous cotrect option )
] »
R ‘!'w(!)dt - J‘u(z)vfl)a!r
a
L ’ »
- j'w(:).fr - J’u(ni.' ‘:!‘vt.’)i: —
. » .
wit)dt = [ulz )\ -z{w’r )t
2 [ il |
. L]
~ J’m:h:’: -‘P ul2)w(t)d
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#632 Complax Analysis and Diffarential Geometry

Tn the complex valued fimction U(x , y) is harmonic m some domanm ,

" il Mo ¥ i all
it [ ST T d" N el T ot
. . BC SOFRETophon ’r.. | w'l“I i (l, m IHJ;;,"','_W:- 'ﬂ‘“ ! -";: Jé!'}%
___-_-_-—_-—_ﬂﬁm—__——-—_-—————-—.—_—-._____—

Uy ~u, =0
Yy tu, =0
r
RSty
g R
C
My, "M
r‘

|LStant Time: 1§ 35 AM

P W
\ !
| | @

gl |

T N 1 0 Trmeet I

2 ik ] |

]
] 4

S 1T /8 9 W iuvinltw B % 7 w 1

Llick here to FMH Tour Exam
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Adyum lﬂ hitp: Hwhwdﬁﬁmm
MTPBH Cumplmc Analysis and Difterentfal Geumatry

The loganthmic function of ¢* = z, wherez = eandw=u + i v, then

mﬁ —— e
'mmlx St § Gy, e A "'_,l__-u'd‘;______. Y I A .

w=Inr+i(8+207)

w=r+1(F+2nm)

w=-dnr+: &

| Start Time- 11 39 AM |

L]

uuemnn Summary. Mmmptul (Question .J |
tl2 (31456 (7|8 |9 |win|2|3/v|15|w6/7|wv/19]20]20

— —- S—
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'I'H63Z Complex Analysns and Differential Geumetry
bnesnion Mo =6 ot 11111

The limit of _1'(::)=222 —-4z+2at z=1i1s

Answer ( Please select your correct option') ||| |11
51
L)
_ 4
. v
2
-
-3i
o
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If a function Az) =u(x,y) + rv(x,y) is analytic m a domain D), then its component functions i and v are

Answer ( Please select your correct option )

harmonic 1n D.
) \/

equalm D).

homogeneous n D

steadymn D
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MITTOJL LUmpex anarysis dna uirerenttigt Leurmnewry

n No:11of 41

If 7iz) = x +ay +i(bx + o) 1s analytic, then a, b, ¢ equals to

Answer { Please select your correct option )

' c=1 andg=-& J

L

"
Il

4
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Question No : 14 of 41

If ¢® cosy 15 harmonic then 'a’1s

Amwnrﬁ’lea;e select your correct nplinr! )
0
~
I
-1
~
2
I -
) /
&
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‘d&m]‘] hitp: ervmfwtusf(mfpm aspx

MTH632 Complex Analysis and Differential Genmotn
Question No : 16 of 41

If f(z) = z(2-2), then f(1+3) =

Answer ( Please select your correct option )
0
~
i
i
-)
~

Start Time: 8 11 AM

|
f’StartI Ewlaiwr: (28 days Ir:ftl...J i=] Document1 -W:msoft...‘

Scanne d with CamScanner



- —-1---1.-._.,-....--.1.___“_‘_ .
S —

[Question No = 21 of 41 Marks: 1 (uuagerea yime mmy

—
The iel:vaﬁvt of a complex valued function w(?) = u(t) +1v() 1s , where u, v are real valued functions of a real =
vanabile

orrect option )

w(e) =u'(€) +1v'(2)

W (t) = u(e) +iv(t)

w(t) <u'(ehv'(1)

w(t) =u'(t) +v' (1)

] D\ (=
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e s e . TECRLE S N [T R T marks: 1 (Dudgeted Time Min|

IFthe three vectors 7, @ and & are perpendicular to each other and form the Frenet frame, then b > £ =

Answer ( Please select your cormrect option )

b

('t
]

—~
n

c \/
-n

~

7
i

OHPE
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'uugan No : 22 of 41

If w(t) is a piecewise continuous complex-valued function defined on an mterval @ <t £ b, then

)
~ l!uﬂ)cﬂ} 2 ﬂw(f]ldf

A &
- ‘J'w(r)dr -J'Iw(f)ldf

3 B
- jw(r)a’z > ,I he(e)|dt

i <tart Time 8 11 AM | 22] | ﬁ



]

friginined

er ( Please select your correct option )

b/ 8
CKP(E)

7.
exp( 5)

exp(i)

exp(—7)

22:00

Time Left

Start Time: 811 AM
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« Spring 2020 (FinalTerm) ... - Microsolt |
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m I.] gy ffsenven fvvdes foberd ogwer s

|

MTHGO32 Comples Analysis and Difterential Geornetry

Iﬂnuﬂun No : 30 ol 41

Let i1 s R' be aumt speed curve “The veloaty 7 - g° 15 smd to be the

il
&

Answar ( Please select your correct aption )

viector

Langtent

| Stant Tine H't_t.f‘h{{{_

105:001

‘ Time Left
i] [wwe

Biarart] T Mt ve (20 days bt . | 9] Document !

« Microsoft

30

”C 1 VU Examunation Syste_
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MTH632 Complex Analysm and Differential Geometry
Question No : 19/t 1) |1/ 1]/ [T

Let Z be a complex valued function then tank 7 =

Answer ( Please select yout ‘correct option )
F _

c z




and Differantial Leorme=uy

MTH632 Complex Analysis
Question No : 28 of 41

Marks: 1 (Budgeted Time Min)

afa’.:+ Bf

._-

The differential of / 15, df =
change n

E{d; _where df calculates the small changes m the value of f when

there 15 small

- B

Answer { Please select your coirecl option)

(a) x

(b) ¥

(c) =

@) All(2), () 2ad (©)
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MTH632 Complex Analysis and Differential Geometny
ausmron W29 orat | [

A differenhable function from R*to R™ isknownasa_

fhmwer { Please select your cbné_ct:_npiiﬁﬁ)r

mnjective

6 I

surjective

bijective

Start Time: 8 11 AM |




lﬂuuﬁon No : 26 of 41 Marks: 1 (Budgeted Time Hinjl

—

The scalar multiple of a vector X =i x,, x;, X3 ¢ by a real number £ 1s the pom! kx =i1kx, kx,, kx1, clearly for al
k£ and X
Answer ( Please select your correct option ) 4
(a) £xX = 0
~

(b)) 0 =0

(c) kKO=0
g ax

(d) both (b) and (c) ¢ e,

Scanned with CamScanner




YU Examination System (CLIENT) VUTES 4: - Sprlnq 2020 (FInaITermJ

-nr1-1-

bRk Vew Tos b '

Y HRGIE X tulDﬂ 3

EI‘] |il!l.ff“1w1[w tesfohent o -"‘-l!!f-‘ — =

WTH632 Complex Analysis and Differential Geometry
Question No : 25 of 41

e —

]I a lunchon £ 1s entire and houndt-d m the complex plane, then f(z)1s

L

Answer { Please select your correct option )

unagnary

real

vanable

¢ onstant

| Start Time 11 I_IM' 1AM
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“MTH632 Complex Analysis ana unieies 2o " Marks: 1 (Budgeted 1ime muny
Iﬁiudnn No : 24 of 41

Z _ s analytic within and on ¢ and smce the pom!
3

Let C be the posttively onented crcle |z| = 2. Since the function f(@2)= S

-

- i is interior to C, then using the Cauchy Integral formula !(9 e

=

Zg

Answer | Please select your conecl option )

4
3
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ATH632 Complex Analysis and Differential Geometry

hueston Mo : 20 of 4

The circle z =™, 0£8 £ 277 1s centered at

er ( Please select your correct option )

(1.1)

(1,0)

0.1)

(0,0)

I Time Left
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YU Euaminatinn Svstem (CI.IENT) VUTES 7 ...
e Edt View Took Heb

D- AN DX LDA 3

\ddress |§] Htp:ﬂscwer,fm es,fciettff’aper.aspx
MTH632 Complex Analysis and Drfferantlal Geometry
Question No : 17 of 41 ' /[ 1

l In the tngonometnc functions of complex numbers Siz x = _

l
|

Answer ( Please select your correct option )

& start| T MathType (28 days left I... | 1=7) Document1 - Mcrosoft ... [[&wu
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on No:15 of 11 MaIKs: | [puageea s

A senes converges to a number Sif and only if the sequence of remamders tends to

Answer ( Please select your correct option )

mfiruty

one
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|[QuestionNo : 13 of 41~ 77 7 " 7T T

If U and ¥ are harmonic functions then f{Z) = U +iV is

Answer ( Is select your correct option )

need not be analytic function.

analytic function only at Z=0

none of the others
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Question No : 12 of 41

Marks: 1

If a series of complex numbers converges, the At term converges to zero as 2 tends to

Answer ( Please select your correct option )

firnte numbers

Scanned with CamScanner



MTH632 Complex Analysis and Differential Geometry

juestion No : 9 of 41

If Z1 and Za are two nonzero complex numbers then Log(z,z,) =

Answer ( Please select your correct option )

logz,logz,
r

Logz,/ Logz,

Logz - Logz,
C

( Logz,+Logz, ) /



MTH632 Complex Analysis and Differenti
estion No : 7 of 41

Let f(z)=2"-3z+12, then f'(z)1s ___

Answer ( Please select your correct option )

2_92
2

—
F;
-~

(= D
z? -1
'




nnnnnn

i il
rl%mﬂm 1hm

ess |48) hutp: Hm!ules!denlﬂ’qx:r aspx
MTH63Z Complex Anatysus and Differential Gpumatry

R S T

1

The complex numbers f{z) = 3 iz/Jthen l.l_.ﬂll, )=

THIAPT I} | TR TR I T T AT TR TS TR
Answer ( Please select your correct option [ |11

3

102

Start Time 8 11 AM

@ start| T, MathType (28 days left i... | %) Document1 - Marosoft ... |[2
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VU Examination System (CLIENT) YVUTES 7 ... Spring 2020 (FinsiTerm)

4
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ATH632 Complex Analysis and Differential Geornetry
Question No : 5 of 41

= 2

In the complexz valued fmction z= z -y, the vabe £ 1/, =

1 ( Please select your correct option )

-1
~

1

~

0
~
~

"9.{' Emrﬂ!'f;“” des ety | ]

(ot ] - Worosof a2
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nNo:23 of 11  Marks: 1 (Budgeted

b

>
-

‘i:rz

Using the Cauchy-Goursat theorem when contour C 1s umt crrcle J' =

-
L1

Answer | Please select your correct option )

3
~

@/

Scanned with CamScanner
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B — i
dress LE] htp:ffserver fvutesfcbent (Paper . aspx
— = — = = —

ATH632 Complex Analysis and Differential Geometry
Question No = 1 of 41

The sum of two complex numbers, z=3+1, w=—1+2 15, z+w=

Answer ( Please select your correct option )

-1 413

Scanne d with CamScanner



—MTH632 Complex Analysis and Differential Geometry

Juestion No : 10 of 41

The sequence z, = —If (r=123...) for n— @ converges to
n

|Answer ( Please select your correct option )

1

172
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MTH632 Complex Anatysus and Differential |
ﬂ.ﬂ”‘”'”” r" “1 ‘uM“ |1 et

TN 'vl

The reciprocal of the number, I is

-1 N

Start Time. 8.11 AM |

113:00 @ l
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O RO BXB DR

Ackbe=s I'_llpf‘lﬂff__ ol i _ “Marks: ___;uﬁdgut_ld Time W

zo. then Cauchy Integral formula states Sird)= -

[ Start Time 11 12 AM

oy S C
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The answer of defmte miegzal of a complex valued hmction w(f) = JIJ.' v

{ Please select your cotrect option )

-
1| ~
- - e S
! w
-

)
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EXAMPLE 2.

(35) 0<6 < 2n)

about the origin is a simple CIOSEd curve, oriented in the counterlockwis&directio

So is the circle /
(6) c=z0+Re” (026 <2m),

centered at the point zy and with radius R (see Sec. 6).
The same set of points can make up different arcs.

EXAMPLE 3.
(7)
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The curcle z =™, 0£ 8 £ 215 onented m direction

Answer ( Please select your correct option )

upward

dowmnward

1 O
counter-clockwisze
- ' £ . ,

clockwrse
r‘ .
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For hyperbobe functions of comnplex numbers Cogh x =

:Amwﬂ { Please select your cotrect option )

rl

| —_
e +o!
L] =
g =g
21
-1 ¥
e -
2
] -
e +e! /

Scanne d with CamScanner
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TQuestion No : 15 ol 41

—_—
e ——

~ Marks: 1 (Budg

The absolute convergence of a senes of complex numbers mples the convergence of that

Answer [ Please select your conrect option )

sequence

(-

Senes

P————— —
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] Nt fserversesfchent Paper. g
n t Mol — — —

Harmomc conpgate of u(x, ¥) =e” cosx 1s

:l’tnswnl ( Please select your correct option )

e cosy+e

r.
e sy +e

-
e?anx+c

~
-e'anxtc

- v

Start Time. 11 |

2 AM

o

" Sl
f) |
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—lﬁuuﬁnn No:11old1

A pomt at which a function ceases to be analytic 1s called a

Answer ( Please select your correct option )

smgular pomt
¢ /

non-smgnlar pomt

=
regular pomt

non-regular pomt
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3 YU Examination System {CLIEN]‘) VUTES 7 == Sprlnq 2020 {Flnachrm} et

He ER Vew Tock ek

-0 EBE DD

‘} letp: wafw R fo Sert T ager . a<pix

Tﬂuutlnn No: 10 ol 41

Matks: 1 (Budgeted Time Min)

Any polynomial p(z) = a, taz + a2’ v +a,z" (a, = 0) of degree 2 (2 = 1) has at least one zero That 15, there exsts at least

o, such that P(zo) = 0

Answer ( Please select your contect option )

one pout
3 J

n pomts

no pomts

10 pomts
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MTH632 Complex Analysis and Diffarential Geormetry
Question Mo : 6 of 41

Il

Marks: 1 (Bud

I
In the complex valued fiuncton f(z) = —; . the value of U/, =
J'T

Answer ( Please select your corject option )

r

| v

2
=
2+

aan &

an&
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MTH632 Complex Analysis and Differantial Geometry

A

stion Mo : 4 of 41

The absolute value of the number, z=1-1 15

Mur ( Please select your correct option )

2
-

e _r

0

Scanne d with CamScanner



nNo:5 Dﬂ‘l

The magmtude of exp(-2+31) 15

Answet ( Please select your cotrect option )

exp(-2*3)

exp(3)

exp(-2)
- J -/
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MTH632 Comples L‘.nnll,m*, and Differential uunmntw

Question No : 3 nlﬂ

The conpugate of complex number z=-3 - 31 13

Answer ( Please select your correct option )

3+ 3

‘l-l
-3+ 61

r'l-
3-3

-
-3+ %

~
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‘MTH632 Complex Analysis and Differential Geometry

Question No : 2 of 41

The modulus of z = 3-+21 15

Answer ( Please select your cotrect option )

/5

J6

-
I




1/ ap b il g I o

11 i I I|| ‘_—"
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MTH632 Complex Analysis and leferantial Genmetry
tr‘fﬂlﬁ .T'r J||| MW- ITJ’] /! ”fl ”frﬂ MI- |Ifhl'u f”{“'

A function I/ 1s said to be harmonic if and only of

Answer ( Please select your corroct option ) T e s
U, +Uy, =0
o
u,+U,=0
u’+U,’ =0

l Start Time 1133 /M |
86:00 J 3
Time Len :
uueulnu Suminary : {Anempred Ouestion .l

EEEEEE Bl ¢« Kl o nn o2 13,14 15 0




ll'_f(z):- H then f(3-4i) =

Answer { Ploase seloct your correct'option )1\

0

C

O . N

5

”
12

!

1w 11 12

Scanned with CamScanner




Wﬂ |i] hitp: [server fvites|chent fPaper . aspx
-HTH632 Complex Analysis and Differential Geometry

Question No : 12 of 33 i _ - AN

p—

Let Z be a complex valued function then arcsin () =

Answet { Please select your correct option }

log(iz +(1-2*)")

O e« vV

i':'g(l': "i:] _::JL’J)

-1 log(iz - (1 )

("Start Time. 11 39 A0 |
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A space curve; the vectors T, N and B; and the
osculating plane spanned by T and N
The tangent, normal, and binormal unit
vectors, often called T, N, and B, or collectively
the Frenet—Serret frame or TNB frame,
together form an orthonormal basis spanning

R3 and are defined as follows:

e T is the unit vector tangent to the curve,
pointing in the direction of motion.
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A space curve; the vectors T, N and B; and the
osculating plane spanned by T and N
The tangent, normal, and binormal unit
vectors, often called T, N, and B, or collectively
the Frenet—Serret frame or TNB frame,
together form an orthonormal basis spanning

R3 and are defined as follows:

e T is the unit vector tangent to the curve,
pointing in the direction of motion.

« N is the normal unit vector, the derivative of
T with respect to the arclength parameter of
the curve, divided by its length.

e B is the binormal unit vector, the cross
product of T and N.

The Frenet—Serret formulas are:

dT
ds

dN
ds

aB
ds
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Utk taeevectors £ A and b ace perpendicular to each other and form the Frenet Game, then £ X7 =

Answer | Please select your conect aption |

B
B,

txn=b , nxt=-b
———— ——pxb=t _bxp=

bxt=n , txb=-
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32 Complex Analysis and Diffarential Geometry

I it ] " that means _
Anmﬂt:nnmmeofdmwe@pm&ﬂhﬂm'npemﬂmo due to “alternation rule

Il II I-I II Ii 1! .I. i .
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1“””“”; L
(a) dxndx=0

(b) dyndy=0

(¢) dzndzr=0

bm All (a).(t)amd(c) _\/
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Complex Analysis related to complex numbers and their functions. We have different types of numbers which help us in different solutions. Natural Number,

Integers, Rational Numberie. Q = {%: a, beZ ,b # 0}, Irrational Numbers that cannot be written as %where p,q €.

The decimal expression is non-terminating and non-periodic.

Real Numbers: Union of rational and irrational numbers are called real numbersie. R = QU Q'

Real numbers are not enough to solve our all problems if we consider an equation x2+2x+2=0 then we get x = V—1 so we denote itii.e.i = V-1

By including i we get numbers of the form a + ib: a, beR and such numbers are called complex numbers.

o | e N

“Cardano” was first to introduce complex numbers a + v—1 b into algebra but had misgivings about it.

“Rafael Bombelli authored I'Algebra (1572 and 1579) a set of three books “At first, the things seemed to me to be based more on sophism than on truth, but I

searched until I found the proof”.

L.Euler (1701-1783) introduced the notationi = v—1

9. A complex number z can be defined as an ordered pair z=(x,y) where x,y are real numbers.

10. | Complex numbers can be interpreted as points in the complex plane.

11. | Real numbersis a subset of complex numbers.

12. | When real numbers x are displayed as points (x,0) on the real axis the set of complex numbers includes the real numbers as a subset.

13. | Complex numbers of the form (0,y) corresponds to y-axis and are pure imaginary numbers when y # 0. The y-axis is then referred to the imaginary axis.
14. | For complex number z=(x,y) the real numbers x,y are known as the real and imaginary parts of z respectively and we write as x=Re z and y=Im z

15. | Two complex numbers z1 and z2 are equal whenever they have the same real parts and the same imaginary parts.

16. | The statement z1=zZ means that z1 and zZ corresponds to same point in the complex plane or z-plane.

17. | Letzl=(x1,y1), z2=(x2,y2) then z1=z2 iff x1=x2 and y1=yZ2.

Two ways to represent complex numbers are Addition of Complex numbers and Product of Complex Numbers.

From: ABU SULTAN Page 1 0f 19
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19. | Commutative Law w.r.t Addition and Associative Law w.r.t Addition holds in Complex Numbers.

20. | Addition of two complex numbers: For z1=(x1,y1), z2=(x2,y2) the addition is defined as z1+z2=(x1,y1,)+(x2,y2,)=(x1+x2, y1+y2)

21. | Product of two complex numbers: For z1=(x1,y1), z2=(x2,y2) the product is defined as z1.z2=(x1,y1,).(x2,y2,)=(x1x2-y1y2, x1y2+x2y1)

22. | Any complex number z=(x,y) can be written as z=(x,y)=(x,0)+(0,y)
Any complex number z=(x,y) can be written as z=(x,y)=(x,0)+(0,y), Also we have (0,1)(y,0)=(0,y) so we can write z=(x,0)+(0,1)(y,0).

23. | The numbers of the form (x,0) are real numbers so can simply denoted by x, numbers of the form (y,0) are real numbers so can simply denoted by y and (0,1) is the
number denoted by “i” then z=(x,0)+(0,1)(y,0)=x+iy

24. | (0,1) is such a complex number when it is multiplied with itself then it gives -1. i.e (0,1)(0,1)=(0-1,0+0)=(-1,0)=-1or i?=-1

25. | Z=x+ly is used to represent the complex numbers and this representation is due to the mathematician Gauss.

Properties of Addition of Complex Numbers:

o i. The addition of complex numbers follows all the properties of real numbers.

ii. Additive Identity: There is a unique complex number ‘W’ such that z+w=w+z=z such number w is 0+i0 or (0,0).

iii. Additive Inverse: For every complex number z=x+iy there is a unique ¢ such thatz+{ = 0, obviously { = —x — iy and is known as additive inverse.
27 Complex numbers can be represented by two ways. i. Ordered pair representation ii. z=x+iy form. Ordered Pair Representation of complex numbers is the real

28.

foundational definition on which complex number system is built while z=x+iy is used or preferred due to simplicity.

Properties of Multiplication of Complex Numbers:

i. The product of complex numbers follows all the properties of real numbers.

ii. The commutative law z1z2=z2z1. The commutative implies iy=yi so z=x+iy and z=x+yi are same.

iii. The associative law z1(z2z3)=(z1z2)z3. We can write z1z2z3 without parenthesis.

iv. Multiplicative Identity: There is a unique complex number ‘w’ such that zw=wz=z such number w is 1+i0 or (1,0).

iv. Multiplicative Inverse: For every complex number z=x+iy other than (0,0) there is a unique z~! such thatzz~! = 1,Infact z 7! = 5 = x:l_y

From: ABU SULTAN Page 2 of 19
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29. | Division of Complex numbers can be calculated using % = (x 1’; E;iz , yi;g;;gz)

30. | Distributive Law: The Operation of multiplication is distributive over addition that is z1(z2+z3)=z1z2+z1z3

31. | Binomial Formula: For any two complex numbers z1, z2 we have (z1+z2)"=)}_, G) z¥zp 7% forn =123, ..... Here (E) = k!{:ik)!
- Module#o6 0000000000000 |

32. | Acomplex number ‘z’ can be associated with the directed line segment or vector from origin to the point of z.

33. | Multiplication of two complex number is neither dot product nor vector product.

34. | The vectar interpretation helps us defining modulus or absolute value of complex number.

35. | The modulus or absolute value of a complex number z=(x,y)=x+iy is defined and denoted as |Z| = m
-~~~ Module#oo7-008 ]

36. | Properties of modulus of a complex number: An important consequence of triangular inequality is |Z; + Z,| > ||Z;] — |Z,|

37. | The complex conjugate or simple conjugate of a complex number z=x+iy is denoted byZ and isgiven by; Z = (x,—y) = (x + iy) = x — iy

38. | For two complex numbers z1 and z2 we have z1 + z2 = z1 + z2,z1 — z2 = z1 - 22,2122 = z1 z2 and @ = % ifz2# 0

39. | Complex conjugate of z=x+iy are Re(z)=x and Im(z)=y

40. | Asz=x+iyand Z=x-iysoz+Z=2xorx = Zzi or Re(z) = %Z- and z — z=2iy or y=22;:- or Im(z) = zz;f

41. | By following above point(in 40) we can prove that Re(iz) = —Im(z) and Im(iz) = Re(z)

42. | Complex conjugate helps us in proving properties of modulus.. If z=x+iy then |z| = \/x2 + y2

43 | lE|*=a2

44. | Complex conjugate fulfill triangular inequality property i.e. |z; + z,| < |z1| + | 23|
- Module#00y |

45. | The number z=x+iy can be written in polar form as z=(rCosé, rSinf) or z = r(Cosf + i5inf) and the values of r and 8 are known as polar coordinates of Z.

46. | 1fz=0 then coordinates of 8 are undefined.

47. | The length of r = |z| is not allowed to be negative since it is length of radius vector for z.

From: ABU SULTAN Page 3 of 19

Scanned with CamScanner




MTH632 - COMPLEX ANALYSIS AND DIFFERENTIAL GEOMETRY
MCQ’s DATA for FINAL TERM

48. | The real number 8 represents the angle measured in radians that z makes with positive x-axis.

49. | Polar representation of z=1+iis z = VZ (Cos (%) + Sin (}))(PREPARE EXAMPLE P#25)

50. | For a complex number z=(x,y) the coordinates 8 has infinite number of values. All these values differ by integral multiples of 2

51. | Define Arguments of Z=(x,y) : If z # 0, arg(z)={ 6 :z=r(Cos 8 +i Sin 6)}

52. |Ifz # 0 be a complex number then principal value of argument of z is denoted by Arg z is a unique value of 8 such that z=r(Cos @ +iSinf)and-r <6 <m
53. | Principal value of Arg z is also referred as “The argument of 2" so we can say that arg z=Arg z +2 nm where n is any integer.

54. | Ifx=0 then we can not use tané = G) to find arg z.

55. | Ifz # 0 and x=0 then we use the following rule Arg z=§iflm z>0 and Arg z=-% if Im z<0

56. | The expression e? or exp(if) is defined by means of Euler formula as e’ = Cos 8 + i Sinf
57. | The exponential of complex number in Euler formula is z = re®®
58. | Euler's Identity: For § = m we getz=e'™ = Cos i + iSinm = —1 so we have e’ + 1 = 0 this is known as Euler’s Identity.

The expression (Cos 8 + [ Sin8)" = Cos n@ + iSinnf where n=0,+1, +2, +3, 14, ..... is known as De-Moivre’s Formula.

60. | Anumber uis said to be an nth root of complex number z if ur=z

61. |Ifp(z) is a polynomial of degree n (n>0) with complex coefficient then equation p(z)=0 has precisely n solutions.
62. | There are precisely n number of nth roots of a complex number z.

63. | We denote the set of all nth roots of a complex number z0 by zé

64. | For positive real number 7, the symbol ’ﬁ is reserved for one positive root.

65. | Equality of complex number in exponential form is z = re®®

From: ABU SULTAN Page 4 of 19
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66. | Consider a complex number z, = rye'?® then the nth root of z is given by z = "J?‘_u exp [i (i—" + %)] ,k=9,41,42,43, 44, — —— -

67. | Equation of a circle of radius ¢ and center z; is given by |z — z;| = ¢

68. | Aclosed disk with center z, and radius ¢ is defined by |z — zg| < &

69. | A open disk with center z, and radius ¢ is defined by |z — z)| < ¢

70. | Apointzg is interior point of a set S whenever there is a neighborhood of z; contained in S.

71. | Apointzg is exterior point of a set S whenever there is a neighborhood of z; not contained in S.

72. | Apointz; is boundary point of a set S if it is neither an interior point nor an exterior point.

73. | AsetSiscalled an Open Set if every point of S in an interior point of S.

74. | AsetSis called a Closed Set if it contains all its boundary points.

75. | Apointz; is called an accumulation Point of a set S is each deleted neighborhood of z,; contains at least one point of S.

76. | If asetisclosed then it contains all its accumulation points.

77. | Closure of a set S is the closed set consisting of all points in S together with boundary points.

78. | Some sets are neither open nor closed.

79. | Some sets are open as well as closed.

80. | A curve is piece of string placed on a flat surface.

81. | Acurve Cis the range of a function given by z(t)=(x(t),y(t))=x(t)+iy(t) where t€ [a, b]

82. | Acurveis called simple if it does not cross itself.

83. | AsetSissaid to be connected set if for every pair of points z1,z2 € S there is a curve C joining them which is entirely contained in S.

84. | A connected open set is called a domain.

85. | Asetissaid to be bounded set if it can be completely contained in some closed disk.

86. | A set whichisnotbounded is called unbounded.

From: ABU SULTAN Page 5 of 19
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87. | Continuity means without any break or sudden jump or holes at any point.
88. | If the small change in the input of a function brings to a small change in the output of that function then function is continuous
A function f(x) is continuous at a point Xo if
89. e lim,., f(x) Exists.
o f(xq) Exists.
= limx—ixg f(x) = f(xﬂ)
90. | A function is said to be continuous on a set A if it is continuous at each point of A.
91. | The mean value theorem for complex numbers does not hold.
92. | In order to calculate limit at a point x¢ function f(x) must be defined in neighborhood of xo.
93. | The function f(x) = {iz“ x<% is continuous at x=1 but not continuous at x=0
Let U(x,y) be a real valued function of the two real variables x and y then U is continuous at a point (xo, yo) if the following three conditions are satisfied;
94. o limg ) (x0.y) U(x, y) Exists.
o U(xg,yp) Exists.
® lim{x,y)—r(xg,yu) U(x, y) = U(xq, y0)
x3
R ,¥) #(0,0) . ;
95. | The function U(x,y) = {x*+y? 0 Lxy)+ (0.0) is continuous at (0,0)
0 (x,y) # (0,0)
A complex function f(z) of complex variable z for all values of z in some neighborhood of z; is continuous at z; if it satisfied the following three conditions;
96. e lim,_., f(z) Exists.
e f(zp) Exists.
L limz—‘z(; f(Z) = f(Z[])
For every € > 0 there exist a § > 0 such that |f(z) — L| < e whenever 0 < |z —z)|] < §
97.
Where lim,_,, f(2) = f(z0) = lim,,, f(z) =L
55 A complex function f(z) of complex variable z for all values of z in some neighborhood of z; is continuous at z; if for each £ > 0 there exist a § > 0 such that

If(z) — f(zp)| < ewhenever 0 < |z —2zy| < §

[ Let a function f = u(x, y +1i vx, y) be defined in some neighborhoodf A then is continuous at zy = x + iy iff u and v are continuous at (xg, yg)

From: ABU SULTAN Page 6 of 19
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If f and g are continuous at the point z, then the following functions are continuous at z.
e The sum f+g, where (f+g)(z)=f(z)+g(z)

100. e The difference f-g, where (f-g) (z)=f(z)-g(z)
e The Product fg, where (fg)(z)=f(z)g(z)
e The quotient ﬁ. where (ﬁ) (2) = gE—g provided g(z) # 0
101. | Any polynomial p(z) = a, + a;z + a,2z2 + --- ... ..... + a,z"(a, # 0) is continuous at each point Z; in the complex plane.
. zI+2 1
102 llmz_,i m = _—21

103.

Consider two complex valued functions f(z) and g(z) then its composition is denoted by ‘g of (z)’ and is defined as ‘gof(z)=g(f(z))’

104.

105.

If f and g are continuous at the point z; then ‘gof’ is continuous at zj.

If a function f(z) is continuous and non zero at a point z; then f(z) # 0 throughout some neighborhood of that point.

106.

If a function fis continuous at throughout a region R that is both closed and bounded then there exist a non real number M such that |f(z) < M| for all points Z in R

where equality holds for at least one such Z.

The mapping % is called the reciprocal function. In exponential notation it can be expressed as z = re'? then we obtain w = % = m% = %e_iﬂ
107. | Case 1: If z lies on a unit circle.

Case 2: If z lies outside the unit circle.

Case 3: If z lies inside the unit circle.
108. | Image of the half plane {z:Re(z)= %under the mapping w = %is the closed disk i.e. {w:|w-1|< 1}
109. | For transformation%image of portion of the half plane Re(z) > %is inside the closed disk i.e. {z: |z-%|£ 1}

110.

f(x)—f(x0)

X—Xp

f (o +8x)—f (xq)

provided the limit exists or f'(x,) = limy__ A

The derivative of ‘f at x; is written as f (x) and is defined as f (x) = b

111.

f(z)—f(zp)

Z—2Zp

The derivative of f at zg is written as f' (z9) =lim,_,,, provide the limit exists. The function f must be defined is a neighborhood of z,

From: ABU SULTAN Page 7 of 19
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can be expressed as f (z9) = lim,, g 2
4

112. | If we write A,= z — z, then the funciton f’ (Zu) - limz—»zo f(Z):;:ZU)

If we let w=f(z) and Aw = f(z) — f(z;) then we can use the Leibniz notation (:l—‘: for the derivative £ (z,) = j—‘: = lim,, ud

w and often we drop the subscript z; and write the definition as f’ (z) = limy, o ':—: = limy, g
4

113. fz+8,)-f(2)

' " Aw i
Hence f (zg) = limy, ¢ = limy, o n

114. | If f(z) = z2 then f (2) = 2z. (PROVE IT-PAGE 66)

115. | The function f(z)=Re(z) is differentiable nowhere. (PROVE IT-PAGE 67)

116. | Consider the real valued function f(z)=|z|2. Find the points where f(z) is differentiable. (PROVE IT-PAGE 69)

117. | If f(z) is differentiable at z, then f(z) is continuous at z,. (PROVE IT-PAGE 73)

118. | Chain rule is useful when we want to differentiate composition of two functions.

119. | Given two functions f(z) and g(z) composition of f and gis given by; fog(z)=f(g(z)) or ;—z (f(g (z)) = f’(g (z)). g (2)) (PREPARE EXAMPLE P#78)

120. | Augustin-Lonis Cauchy (French Mathematician, Engineer and Physicist - 21 March 1789 to 23 May 1857) and Bernhard Riemann.

121 Cauchy - Riemann equations are a pair of equations that first order partial derivative of the component function u and v of a function f(z)=u(x,y)+iv(x,y) must
' satisfy at a point (xo,yoJwhen derivative of f exist there.

122. | If Cauchy - Riemann equations are not satisfied at zo then function is not differentiable at zo.

123. | A Cauchy - Riemann equations are satisfied at a point zq then function may or may not be differentiable at z,. (PROVE IT-PAGE 81)

194 If f(z)=f(x+iy)=u(x,y)+iv(x,y) differentiable at a point zo=x¢+iyo then u and v satisfy Cauchy-Riemann equations
" | Ux(x0,y0)=Vy(x0,y0) and Uy(xo,y0)=-Vx(X0,y0)

. Let (Xo,y0) be an arbitrary point defined in some neighborhood of the point Zo =xo+iyo and suppose that f(z)=f(x+iy)=u(xy)+iy(x,y) then
' U(x,y)=e¥Cosx ------- Ux(x,y)=-e¥Sinx ------- Uy(x,y)=-e¥Cosx and V(x,y)=e¥Sinx ------- Vx(x,y)=-e¥Cosx ------- Vy(x,y)= -e¥Sinx
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126.

127.

128.

The above partial derivatives are continuous at (X0,Y0) and satisfy Cauchy - Riemann equations Ux=Vy and Uy=-Vx i.e.

Ux=)=-e¥Sinx =Vy and Uy=-e¥Cosx =-Vx

A complex function f is analytic at the point Zo provided there is some & > 0 such that f (z) existin & neighborhood of Zy.

Harmonic Functions are real valued functions but they are very strongly related to complex valued functions.

129.

Harmonic Function Definition: A real valued function H of two variables x and y is said to be harmonic in a given domain D of xy-plane if following two conditions
are satisfied by function;
1. Throughout the domain it has continuous partial derivatives of the first order and second order.

2 2
2. It satisfied following partial differential equation Hxx(x,y)+Hyy(x,y)=0 or ng + ‘;7‘? =0

130.

2 2
Notations: The sum ‘;Tf + 37"; of two partial derivatives is denoted by V2¢ and is called the Laplacian of ¢.

131

Laplacian equation or sometimes known as Potential equation is V29 =0 (PREPARE EXAMPLE - PAGE 27)

132. | If a function f(z) = u(x,y) + iv(x,y) is analytic in a domain D, then its component functions u and v are harmonic in D. (PREPARE EXAMPLE - PAGE 28)

- Harmonic Conjugate: Let u(x, y) and v(x,y) are two functions such that u(x, y) and v(x, y) are harmonic in D and first partial derivatives of U and V satisfy Cauchy-
Riemann equations throughout D then V is said to be harmonic conjugate of U in D.

134. | A function f(z)=U(x,y)+iv(x,y) is analytic in a domain D if and only iff V is harmonic conjugate of U.

135. | The function f(z)=z? i.e f(x+iy)=(x+iy)2=(x2-y%)+i(2xy) is analytic everywhere. [t means U(x,y)= x2-y2 and V(x,y)= 2xy

136. | The function 2xy and x2-y2 are harmonic functions but f(x+iy)=(x+iy)2=(2xy)+i(x2-y2) is not harmonic.

137.

138.

Find Harmonic Conjugate of U(x,y)=x3-3xy2-5y. (PREPARE EXAMPLE - PAGE 32)

Harmonic Functions are very important in applied mathematics for solving real life problems e.g. for fluid flow problems.

139.

Incompressible means density w.r.t times remains constant or density does not change with time and Frictionless means when fluid flows then its friction with the walls is zero.

140.

An analytic function has analytic anti-derivative.
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141.

The curves given by {(xy):@(x,y) = constant} are called equi-potentials or stream lines.

142.

143.

For F(xy)= @(x,y) + i¥(x, y) the component ¢(x, y) is harmonic also ¢, = —¥

Sequence: A sequence is any collection of objects, events or numbers that has some pattern that we can find e.g. 1,2,3,5,8,13,.......

144.

A sequence is a function whose domain is a positive integer and whose range is a subset of complex numbers.

145.

f:z* - Cor f:N - Cis asequence

146.

Examples of complex valued sequence: fi(n) =n+i2n, neN

147.

A sequence is usually denoted as {Z,, };_; OR {Z,}7"

148. | A sequence is function from natural number to complex number.

149. | Limit of a sequence: A sequence {Xn} has P as its limit as n approaches to infinity provided the terms Xn can be made as close as we want to P by making n large enough.
150. | A sequence of real numbers {Xn} converges of P if for every € > 0 there exist Ne such that |Xn-P|< ¢ whenever n>N

151. | A sequence of complex numbers {Zn} converges to { if for each € > 0 there exist Ne scuh that |Zn- {|< £ whenever n>N¢ denotes as lim,, ., Zn =(

152. | A complex sequence {Zn} is bounded provided that there exist a positive real number R and an integer N such that |Zn|<R for all n>N.

153. | If {Zn} is a convergent sequence then {Zn} is bounded.

154. | Cauchy Sequence: The sequence {Zn} is a Cauchy Sequence if for every £ > 0 there is a positive integer Ne& such that if n,m>Ne¢ then |Zn-Zm|<g
155. | {Zn} is a Cauchy Sequence if and only if {Zn} converges.
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S# Statement Answer

156. | The derivative of f at zy i.e. f‘ = lim,,;, %Z(:U) provided the limit exists. The function must be defined is a neighborhood of ____ Zg

157. | If Cauchy - Riemann equations are not satisfied at a point z; then functionisnot______ atz,. Differentiable

158. | In the complex valued function z=x-iy, the value of Ux= 1

159. | In the complex valued function z=x-iy, the value of Vx= 0

160. | In the complex valued function z=x+iy, the value of Ux= 1

161. | In the complex valued function z=x+iy, the value of Vx= 0

162. | Consider lim,_,, f(z) = A and lim,_,, ,g(z) = B then thelim,_,, (f(z) £ g(2)) = _____ A+B

163. | Consider lim,_,, f(z) = A and lim,_,, g(z) = B then thelim,_,, (f(z)g(z)) = _ AB

164. | If Cauchy - Riemann on a pair of real - valued functions of two real variables u(x,y) and v(x,y) are Ux=Vy and ___. Uy=-Vx

165. | Each simple closed curve C divides the plane into two domains (Connected Open Sets). One of which is bounded and is called the ___ of C. Interior

166. | Each simple closed curve C divides the plane into two domains (Connected Open Sets). One of which is unbounded and is called the ______ of C. Exterior

167. | If we write A,= z — zg, then the funciton f (zy) = lim,_,, f—(z):f(zc') can be expressed as f (zg) = ___ limy, g flz + Ag) —f&)
2

168. | A Cauchy - Riemann equations are satisfied at a point z, then function ______ differentiable at z;. C. Both (a) and (b)

169. | Consider lim,_,, f(z) = A and lim,_,, g(z) = B then the lim,_,,, % = g JB#0

170. | If a function f(z) = u(x,y) + iv(x,y) is analytic in a domain D, then its component functionsu and vare ____in D. Harmonic

171. | A curve C is said to be a contour if it is constructed by joining finitely many smooth curves end to end True

172. | The sequencez, = -3 + in—l3 (n=1,234,....) converges to - -3

o, Any polynomial p(z) = ag + a1z + a2z + - . ..... + 3,2"(a, # 0) of degree n(n > 1) has least one zero, i.e. there exists at least ------------ i it

Zg such that P(Z;) = 0
174.| The sequence z,, = ni? (n=12,34,.. .. )forn — oo convergesto_______ . 0
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175.| Adomain D (Connected Open Set) is called connected if interior of every simple closed contour C is contained in D. Simply

176. | If f(z) = x + ay + i(bx + cy) is analytic, then a, b, c equals to c=1and a=-b
177. | A function V is said to be harmonic if and only if Vxx+Vyy=0
178. | A function f(z) is analytic function if part of f(z) is analytic. C. Both (a) and (b)
179. | Harmonic conjugate of u(x,y)=ey cos x is -evSinx+ C
180. | If e®*cos y is harmonic then ‘@’ is i

181. | If U and V are harmonic functions then f(Z)=U+iV is Analytic Function
182. | A point at which a function ceases to be analyticiscalleda_______ point Singular

183. Cauchy-Riemann equations are Ux=Vy and Uy=-Vx
184. | If f(z)=u-+iv in polar form is analytic then 3—2 is % g—;

185. | If f(z)=u+iv in polar form is analytic then z—: is =T %

186. | A function v is called a conjugate harmonic function for a harmonic function u in Q whenever f=u+iv is analytic
187. | The function f(z) = |z| is non-constant. nowhere analytic function
188. | The function f(x-+y)=x>+ax’y+bxy>+cy’ is analytic if a=3i, b="-3 and c=i
189. | There exist no analytic function f such that Re f(z)=y>2x
190. | The harmonic conjugate of 2x-x’+3xy” is 2y-3x’y+y’

191. | The harmonic conjugate of u(x,y)=2x(1-y) is X"y +2y+C
192. | If the real part of an analytic function f(z) is x>-y’-y, then imaginary part is 2xy+x

193. | 1f the imaginary part of an analytic function f(z) is 2xy+y, then real part is X"y’ +x

194.| £(z) = z is differentiable Nowhere

195. f(z) = |z|? is differentiable Only at z=0
196. Differentiable at z=0 but not

f2) = 1z is
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analytic at z=0

197.] if f(2) = {#yyz) if z#0 then f(z) is Not differentiable at z=0
0 ifz=0

198. f(z) = €7 is analytic Everywhere

199. | px (cosy —isiny) is Not analytic

200. | 1f f(z) is analytic then f(Z) is Analytic

201. | The point at which f(z) = % is not analytic are; iand -i

202.| The harmonic conjugate of u=log\Wy2 is tan™! (%)

203. | 1f f(2) = z(2 — z) then f(1+i)= i

204.| If f(z) = || then f(3-4i)= 5

205. | Critical point of bilinear transformation w = % are - g’ "

206. | The point coincide with their transformation are known as Fixed points

207. |y = % is a bilinear transformation when ad —bc#0

208. | = iis knownas - Inversion

209. | w = z + a is known as - Translation

210. | A translation of the type w = az + 8 where a and 8 are the complex constants, knownasa ___ Linear transformation

211.| A mapping that preserves angles between oriented curves both in magnitude and in sense is called a/an ____ mapping. Conformal

212.| The mapping defined by an analytic function f(z) is conformal at all points z except at points where ____ f' (2)=0

213. | The fixed points of the transformation w = z? are 01

214. | The invariant points of the mapping w = zz: are 0,1

215. | The fixed points of w = g are *i

216. confocal ellipses

. 1 : : ;o
The mapping w = z + - transforms circles of constant radius into
Z
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217. | Under the transformations w = = ,the image of the line y = % in z-plane is ___ Circleu® +v*+4v =0
218. | The bilinear transformation that maps the points 0, i, oo respectively into 0,1, 0 is w = —iz
219, | The bilinear transformation which maps the points z = 1,z = 0,z = —1 of z-plane into w = i, w = 0, w = —1 of w-plane respectively is w=iz

220. | Geometric Series: A finite series of the form }.;7_; Z" is called geometric series.
For what value of Z the geometric series 2o Z" converges? If |z| < 1 the series },;_q Z™ converges to f(z) = (11—2) If If |z| = 1 the series }.;°_( Z" diverges.
221 3
PROOF M#55-P#2
222. | If|z| > 1 the series X;—1 Z " converges to f(z) = ﬁ IfIf |z] = 1 the series },;,—; Z™ diverges.
223. | If X57—q ¢, is a complex series such thatlim, _, 'ﬁ;*;l = L then the series is absolutely convergentif L < 1 and divergentifL > 1
224. | PREPARE EXAMPLE...M#56-P#5
225. | Accumulation Point: A point Zyis called an accumulation point of a set S is each deleted neighborhood of Z; contains at least one point of S.
Limit Supermum: Let {t,} be a sequence of positive real numbers. The limit supremum of the sequence is denoted by lim,,_,, Sup t, is the smallest real
226. | number L having the property that for any € > 0 there are at most finitely many terms in a sequence that are larger than L + ¢. If there is no such L then
lim, o Supt, = o
1
227. | The series Y2y ¢y has lim, ., Sup |, |7 = L then the series absolutely convergent if L<1 and divergent if L>1.
228. | PREPARE EXAMPLE...M#58-P#14-15
229. | Define a function: An infinite series or an expression of the form },;_; a, is called function.
230. | The series X,_¢ C,(z — a)" defines a function only if it converges.
231. | f(2) = Xn=0Cy(z — a)" is called power series function.
232. | Domain: Collection of all points z for which the series converges.
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Suppose f(z) = Yoy C,(z — a)" then the set of points z for which the series converges is one of the following :

. 1. The single pointz = a
2. The disk D:(a) = {z: |z — a| < p}
3. The entire complex plane
9324 Radius of convergence: The number p such that the series Y=, C,(z — a)" converges for all z satisfying |z — a| < p and diverges for all z satisfying

|z — a| > pis called radius of convergence.

235. | If the series Y7 — C, (z — @)™ converges for the single point z = @™ then radius of convergence=0.

236. | Ifthe series }5°_; C,, (z — @)™ converges for the disk Dp = a® = {z: |z — a| < p}" then radius of convergence=p.

237. | If the series Y.~ C, (z — a)™ converges for the entire plane then radius of convergence=co.

238. | PREPARE EXAMPLE...M#61-P#25-26-27-28

1
(1-z)?

239. | Xp—o(n+ 1)z" = for all z € D, (0)

) ) : : . : " d
240. | The function e? is an entire function satisfying the following conditions: —e* = e?, e*!**? = ¢*!. e

241. | Euler Formula: If 8 is a real number then e = cos8 + i siné.

242. | The exponential function exp(z) = e*(Cosy + i siny) is not one-to-one mapping but onto mapping exist.

243. | Log(z) is a single value function from non zero complex numbers to the fundamental period strip.

244. | PREPARE EXAMPLE...M#__ P#56

245. | Log(z) = In|z| + i(Arg(z) + 2nm) is multi valued function but Log(z) = In|z| + iArg(z) is a single valued function.

246. | Log(z) has two properties: Continuity and differentiability .

247. | Log(z) has become In(x) when restricted to real numbers.

248. | The image of Log(z) is one sheet of complex numbers.

249. | The graph of Log(z) looks like many sheets one for each ‘n’

250. | The function Log(z) is discontinuous at all the points of negative real axis.
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Let z;and z; be non-complex numbers. The multi valued function log obeys the following properties.

251, | L Log(z122) = log(z1) + logl{z,)
i.  Log() = log(z:) — logiz,)
252. | The identity log(z,2,) = log(z;) + logiiz,) hold true if and only iff -7 < Arg(z;) < Arg(z;) <=
253. | PREPARE EXAMPLE...M#___P#69
254. | PREPARE EXAMPLE...M#___ P#74
255. | Find the derivative of b2. PREPARE EXAMPLE...M#___ P#77
256. | If zis a complex number then e”? = cosz + i sinz.
. For z=x+iy we have Cosz = Cosx Coshy — i Sinx Sinhy, Sin(z+ 2n) = Sinz, Cos (z+2n) =Cosz Sin(z+m)=—Sinz Cos(z+m) = —Cos z,
Tan(z+m) =Tanz, Cot (z+m) = Cot z,
258. | Sinz=0iffz=nm,nez
259, Cosz=0iffz=(nzi)1r,n62
260. | PREPARE EXAMPLE...M#__ P#92
261. | The periodic nature of Sinz makes it a multiple one-to-one function.
MODULE#086 to100
262. | The parametric representation z(t) = cost + isint for 0 < t < 2w representsa________in the complex plane. Circle
263. | The parametric representation z(t) = t2 + it for —1 < t < 1 represents a in the complex plane. Parabola
264. | A curve c:z(t) = x(¢) + iy(t) fora < t < b, is simple if it does not cross it self, thatis ________ z(ty) # z(t;) whenever t; # t;
265. | A curve c: z(t) = x(t) + iy(t) fora < t < b, is closed if z(a) = z(b)
266. | The complex valued function f(t) = u(t) + iv(t) is said to be differentiable [a, b] if both x(t)and y(t) are____on[a, b] Differentiable
267. | A curve c:z(t) = x(t) + iy(t) for a <t < b, is said to be smooth curve if _______is continuous and nonzero on the 7' (t)
interval.
268. | A curve Cissaidto_____ifitis constructed by joining finitely many smooth curves end to end. Contour
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b b
269. | f(t) = u(t) + iv(t), where u(t) and v(t) are real valued functions of the real variable t for a < t < b, then f: ft)dt = J; u(t)dt + ija v(t)dt
b b
270. | For £(t) = u(t) + iv(t), and g(t) = p(t) + iq(t),we have _f:(f(t) + g(t))dt = L f(®)dt + J; g(t)at
271. | For f(t) = u(t) + iv(t), and a partition of the interval [a, b] givenasa <t < d and d < t < b,we have f:(f(t) + Jd f()de + jbf(t)dt
g()dt= a d
272. | Mean value theorem for real integrals: If h(x) is continuous of [a, b] then there exist ¢ € [a, b] such that j'ab h(x)dx = h(x)(b - a)
273. | Mean value theorem for real integrals does not hold in case of integrals of complex functions over ______ intervals. Real
274. | Consider f(t) = e for 0 < t < 2x then evaluate J-Uer e dt = 0
275. | For any ¢ € [0,27], we have |f(c)(2m — 0)| = |e¥||2x| = 2m
276. | A curve in the plane is defined as ¢: z(t) = x(t) + iy(t) fora < t < b, where tis a Parameter
277. | Evaluate the integral fc exp(z)dz = exp(a +ib) —1
278. | Evaluate the integral fdz dz and fczz dz = 0
279. | Evaluate the integral fcz dz = ______ where the contour C is circle from —i to i. c: z(t) = e't for —% s s % — 0,0
280. | Evaluate the integral _fc z® dz = _____. Where the contour C is semicircle from 2 to -2. P ‘:'11 [(—1)** —1]
281. | For a piece wise continuous complex valued function of real variable t, f(t) = u(t) + iv(t); a < t < b we have |fab f(t)dt| < fab If(t)|dt
2g2. | Each simple closed curve C divides the plane into two domains (Connected open set). One is bounded and iscalled ______ Interior
of C the other is unbounded and is called the exterior of C.
283 | Each simple closed curve C divides the plane into two domains (Connected open set). One is bounded and is called Exterior
interior of C the other is unbounded and is called the of C.
284. | Simply connected domain: A domain D (Connected open set) iscalled _______connected domain if interior of every simple Simply
closed contour Cis contained in D.
285. | A domain D that s not simply connected is called connected. Multiply
286. | Positive Direction: ___direction of a contour C is the direction corresponding to increasing values of a parameter Positive
t.
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287. | Negative Direction: __________direction of a contour C is the direction opposite to the positive direction. Negative
288. | The line integral fcydx + xdy = 0
289, Jordon Curve Theorem: Each simple closed curve C divides the plane into two domains (Connected open set). One is bounded and is called interior of C the
other is unbounded and is called the exterior of C.
- In case of simple closed contour positive orientation (Contour Clockwise direction) and negative direction corresponds to clock wise direction, if C is
positively oriented then -C is negatively oriented.
291 | Green’s theorem: Let C be a simple closed contour with positive orientation and Let R be the domain that forms the interior of C. If P and Q are continuous
and have continuous partial derivatives then [ LEy)dx+ Q(x, y)dx = Il i JQ.(x,y) - P, (x, y)dxdy is called green’s theorem.
Cauchy Theorem: Let f be analytic in simply connected domain D and f is continuous in domain D. If C is simple closed contour that lies in D then
L J f(z)dz=0
Cauchy-Goursat Theorem: Let f be analytic in simply connected domain D and f is continuous in domain D. If C is simple closed contour that lies in D then
e [ f(z)dz=0
204 Let Zy and Z; be points in a domain D. A contour integral fcf(z )dz is said to be independent of the path if its value is the same for all contour C in D with
initial point Z, and terminal point Z;
Generalization of Cauchy-Goursat Theorem: Let C; and C, be two simple closed positively oriented contours such that C; lies interior to C;. If f(z) is analytic
oo in a domain D that contains both C; and C, then [ _ f(z)dz = [ _,f(z)dz
Remember: [ zﬂn—Znufn—landJ- ﬁ—ﬂlfn;tl
—
Thg scalar multiple of a vector X = (x4, X, Xx3) by areal number k is the point kX = (kx;, kx,, kx3), clearly forall k Both b and ¢
and X.
299. | Let f(2) be analytic function and C is contour enclosing point xg, then Cauchy Integral Formula states f(z0)= zim ¢ zf_(zz) dz
0
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300. |f %(t) be a smooth space curve. Then which of the following is (are) known as Frenet formula (formulas)? Alla,b,c
301. | An important consequences of the wedge product is that “repeats are zero” due to “alternation rule”, that means____ Alla,b,c
302. If the three vectors f, fiand b are perpendicular to each other and form the Frenet frame, then bxt= . L
303. If p and q are points in R? then is the symmetric property of dot product. r-9=4q.p
304. | The argument of complex number (1 + i)" is 900 (Not confirm)
305. | If f(x) = 3x2 — 2x + 4 then f'(x) = b6x —2
306. | 1ff(z)=2°—3z+12thenf (2) = 3z%—3
307. | Letf(2) = zzl+1 is discontinuous at z= +i
308. | Ifu(x, y) = 5x(4 — 2y) is harmonic in some domain then harmonic conjugate v(x,y)= 20y - 5% + f(x)
309. | Any polynomial p(z) = ag + a;z + a; z2 4 - oo .+ 2,2%(a, # 0) of degree n(n > 1) has least one zero, i.e. there exists at least ----- One point
———————— Zy such that P(Zy,) =0
310. Any function which is analytic at a point x, must have a series about x. Taylor's
311. | Harmonic conjugate of u(x,y)=e¥ cos x is -e¥Sinx+C
312. | The point at which f(z) = 221+1 is not analytic are; iand -i
eix + e—:’x
313. | Inthe trigonometric functions of complex numbers Cos x= —
1
314. | LetZbea complex valued function then arcsin(Z)= —ilog(iz + (1 — z%)2)
315. | Let C denote a contour of length L, and suppose that a function f(z) is piece wise continuous on C. If M is non negative |fcf(2)d2| < ML
constant such that |f(z)| < M for all points z on C at which f(z) is defined, then
316. | The Cauchy-Goursat theorem shows that [ fz)dz =0
317. | The derivative of a complex valued function w(t) = u(t) + iv(t) is , where u and v are real valued functions of a W) =u ) +iv(t)is
real variable t.
318. | The circle z = e?,0 < 8 < m is centered at (0,0)
i
319. | The principal value of i = exp(— E)
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sif (:x —isinh x
COS (zx =cosh x
—itanh x

@ eFunda
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10:45 11 42 @ © - o=

EI _E—I I . . I
= ,[Read as 'hyperbolic sine x']
X -X
(2) coshx = € T¢€ J[Read as 'hyperbolic cosine x']
L - sinhx e* —e™
coshx e*+e™*
&) s coshx e"+e™

sinthx e*f -

1 2
(5) cosechx = ~

sinhx e¢* —e¢™>*

(6) sec hx = : = 5

coshx e*+e™

e sinh0=0, coshO=1, tanh 0=0
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. = The Complex Logarithm

Example: Find the values of log(2 + i2) and Log(2 + i2).
Solution: we know that s

log(z) = In|z| + i(Arg(2) + 2nn)
Log(z) = In|z| + iArg(z)

0 € S _ |
[’}\ - F,‘ J' f{ = Fi . ng 1/ f?J'}O
-~ ' '[;"?
tg(d) - -
Laav(‘}},) - fcﬂ (ﬂhfiﬂ) - o 7 49 ;%
by(2ei2) = 2o (% s 8) ¥

MTH632_Topic068 %
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s The Complex Logarithm .

Proof (log(zy2;) = log(z,) + log(z,)): .
We know that

log(z) = In|z| + i(arg(z)) l/
/ ﬁ (.,#.I 2 ) 2 ,.f?;’ / f’lr // f 'r'lf':l-':‘:-":? ( f ?1._) )
n 1223 1 r’( s?fﬁ {’.r}) j J"/({,)) ;f (jj ) ; uv’ )
20l by 2 09(2) 4 :r;-ufjj s_”..i |

r*” / )f:“})}
‘["(j (2) - /ﬁ{j’f’ﬁ) + (ﬂﬁ(ﬁ)

MTH632_Topic071 %
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s The Complex Logarithm .

Example: Let z; = —1and z, = —2. Check whether the
following holds -
Log(z,2,) = Log(z,) + Log(z,) .
Solution: we know that
Log(z) = In|z| + iArg(z)” |

Lsﬁ(-f) 2 [n]-lf 41 /’/?(I) - 2

a2 f}’/dfi/})
/?1 M 1 |

z; i, W)=

n/?

MTH632_Topic07/1 v
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The Complex Logarithm -

Show that :
E—I:Ig z = ! L.,r m'[; = re'Y {] ]:r < f<a+ ZHIl
g Tt g e A

MTH632_Topic072 v
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Complex Exponents

Example: evaluate P. V. i

MTH632_Topic073 v
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Complex Exponents -

Definition (Complex exponent)
Let z # 0 and ¢ be a complex number. We define z° as
z¢ = exp| ¢ log(2)] v

1
Example: evaluate 4z, , €= % 2.4

4

1 h Cf £ "if-‘;} f'r'ff.)f' ¢ ‘/ | { "'-"?hf'-“ff L ff"./if?&‘}_ {"-’r'_,}_r nt)) j
e Lol ¢ 3 208 ]

: E:-*_ff'(l ]t ; rf‘lf
N=0 f;f:".:; rx.}fr,(-;ﬁ '-'ij 9! | fir'll-; : {fi/’{! Ind ;Fd)
. uls €2 7/ ;ﬂﬁ) YA

1 B

MTH632_Topic073 v
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. Complex Exponents

Example: evaluate and compare the values of
(I-'.r.')é and l.*.rl.t'__ :
Solution: - ((Inlt) 4 ) (74 ’)ﬂﬁ))J

(EE’)’} o if ;)*‘ _ ,ru/:l;' /ﬂ{?;’r)J__ ﬁ%,[}

MTH632_Topic074 v
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Theorem: The identity /
Log(z,2;) = Log(z,) + Log(z;)
holds true iff
- < Arg(z) + Arg(z;)) = n

Proof: (4, Lﬂfﬁw:%iiw’)— '//
ohw: 1< A_(z,)flfg(z,)g ]
L (u) - I /am.gn .
gt i) - ol o ek 1 o]
W |

—

- /ﬂ@a)ﬁﬁ@@f/ (2

Theorem: The identity
Log(zy2;) = Log(z,) + Log(z,), -

holds true iff -

- < Arg(z)) + Arg(z,) =m

Proof: aﬂ'ﬁlé mt -7]'<A?(2r)f !200)57 o

bt L962)- lgta)s g @)
py(aa) - Ay g (eucise)V

(4)< 2l +1 Mglad)
[7 = Iol2] + ;_,/2/ ’ 7&@% r{»ﬁ (?,_).-..-/»J 4)lg)
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Test whether the function w = 2xy +i(x* —»*) 1s analytic or not.
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Show that |
(@) Log(1+:)* =2Log(1+i) and (&) Log(-1+i)* = 2L og(-1+7)
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MTH632 Complex Analysis and Differential Geometry

lQuest'ion No : 32 of 41

||

Test whether the function w= 2xy +i(x® —y?) is analytic or not.

Answer ( Please click here to Add Answer )
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Que No : 31 of 41
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Find f'(z2), when f(2)=(1-4z%)"

Answer ( Please click here 10 Add Answer )
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Gl No =30 ety | TR

If 1im z, = z then by using the inequality, I |;z'|-|z” <z, — 2|, show that !.lﬂ,lz'l =|z|.

Answer ( Please click here to Add Answer ) |
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Question No : 32 of 11

- J . .
l Test whether the function v .07+ (x® = %) 1s analytic or not.

h

Answer ( Please click here to Add Answer )
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Question No : 33 of 41 I
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Evaluate the mtegral: I ( L --I"J Q& .
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Answer ( Please click here to A:M Answer )

Scanned with CamScanner



ml@ http:jjserver/vutes/dient/Paper.aspx

MTH632 Complex Analysis and leferentral Geumetw

|Question No : 38 of 41 L

|

Scanned with CamScanner

Let fand g be functions, ¢ and y be 1-forms. Then show that d( fg 1= df g+ Fdz.
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If u =log(x’ + »*) find v and #(2) such that 7 (z) =u +1v 1s analytc

L

Answer ( Please click here to Add Answer ) A
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Let C1 denote the posttively onented boundary of the square whose sides lie along the lines x =+1, y==+1 and let C; be the
z+2
sin(z/ 2)

?

postively onented circle [z2| =4 (gven in Fig. below). Explam why, J' f(2)dz = J' F(2)dz where f(z)=

"'
Answer (Please click here to Add Answer )T
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Question No : 41 of 41 Marks: 5 (Budgeted Time Min) Y

Let C denote the positively onented boundary of the square whose sides he along the lnes x =+ 2 and y =+ 2 Evaluate the

| tan(z /2
mtegral I(ﬂ—f-;—.‘,)dz (-2 < x, <2) by using the extended Cauchy mtegral formula
e e . n

Answer ( Please click here 1o Add Answer )
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Iﬂueslinn No : 40 of 41

Marks: 5 (Budgeted Time

Venfy that z'z' —r whenever [z[< 1
x=0 1-z

Answer ( Please click here to Add Answer )
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Question No : 39 of 41 Marks: 5 (

Fmd a function w such that w = u +5 v is analytic, if u =e *sin y

Answer ( Please click here to Add Answer )
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MTH632 Complex Analysis and Uiffer:untial Geometry MCIBG
Question No : 38 of 41 Marks: 3 (Budgeted Time Min)

Venfy the Frenet formula for the relation, i’ = th —k , where & > 0 and T are curvature and torsion of a curve respectively

Answer ( Please click here to Add Answer )
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Question No : 37 of 41

Marks: 3 (E

=X

Evaluate the mtegral ‘l' e dt .

Answer ( Please click here to Add Answer )
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MTH632 Complex Analysis and Differential Geometry .
Iﬂu'eﬁon No : 36 of 41 Marks: 3 (Budgeted Tiq

Prove that 4 =2 sin x 1s harmomc

Answer ( Please click here 1o Add Answer )

DEE SR |'i'-i—| oo | Al ,.-.-;_! 0« I@ “-“-""'Ll..l
I._-l_'-r'-':' ;I| ;HL - B /7 1] I___ == tl 1= :_

i
Il'I'

Scanned with CamScanner



©-

BREEAI=R ARNEY <

m m http:f/server fvitesfdent [Poper  aspx

_I-HTH632 Complex Analysis and Differential Geometry N
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Answer ( Please click here 1o Add Answer )
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MTHG632 Complex Analysis and Differential Geomnetry

Question No : 33 of 41
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Show that — (sin{2)) =
dz( (2))

Answer ( Please click here to Add Answer )

__L E? E —;:HEL & I e '— E—J—‘ K | 3 |“ lj--f'l_' :. n

& # =1 o = rTr —
I i - rris - I LN 3 - I | & - ‘F—_; ‘rv ]
— mmmm— —— - = '

Scanned with CamScanner



3 VU Examination System (CLIENT) VUTES 7 =... 2020 naIT) i :rnml’t Int Explorer
"ii ERR View Took Hep

SEEEEREEEEL R

ﬂtﬁ'ﬂﬁ I#J I"l[n ;‘j’_,{-tww‘fulf-f,l'i_hﬂtﬂ’a(--f s

MTH632 Comnplay Analysis and Differential Geometry MC11
Question No : 31 of 41 Marks: 2 (Budgeted Time Min)

- 2 . - ,
Evaluate 11:5:}_;'(:), where 7(z)=3z" -z +4—"51 15 a polynomal, it 15 continuous at al points 1n the complex plane

Answer ( Please click here to Add Answer )
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