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2.) a) Show that Relief = - lmz

Let Z= Xtiy .

Relief Re ( icxtiyl ) = Ref - y tix ) =
- y

Im ( z ) = Im Cxtiy ) =y
Thus Re Liz ) = - y = - Im ( z )

4.) Verify that 2-  = Iti satisfy E- 22-+2=0 .

• ( I tip - 2 ( Iti ) +2 = ( it Zi til ) - 2 - Zi +2

= It Zi - I -2 - Zi +2=0

• ( I - it -211 - i ) t2 = ( I - Zi tie ) -2+2 it 2

= I - Zi - I -2+2-+2=0
Tues Hi are solutions to 2-2-22-+2=0 .

Alternatively, can use the quadratic formula .

p.by !

2.) Show that Rez Elrezlelzl and lmzellmzlelzl

let z= xtiy .
then

• Rez -
- X

, IRez 1=1×1 ,
ord lzt=xFy

Arms Rez EIREZI since xelxl

and I Rezt E HI since 1×1=5×2 EFF
• IME -

- y ,
llmzl = Iyl ,

and I zI=fxF
Thus

,
as above ,

IMZE llmzl Elzl



5.) Sketch the set of points determined by the given condition
.

(a) IZ - Iti f- I (b) IZ tile 3 ⇐ ) 12--4 it 24

la) I Z - Itil = Iz - ( till =/ is a circle of radius I
centered at I - i

(b) I Z  til E3 is a disk of radius 3 He
centered at - i

. Titi⇒⇐ t.intnineteen::ties
8.) let zixitiy , , Zz -

- xztiyz .
Use algebra to

£111¥kxtiydlxatiy.rs/--Txy4xityI ) and deduce 172-4=17112-4

Izzy

=/
C x.

tiydcxztiy.at/=/Cxixiy.ya)tilxiyzty,xd/--TxxyyExyu-yixdT

= #
xfxftyiyi-2xxuy.yztxfyityixat2xixay.pe

= #xpxitxiyatyiyityixu

= xi¥5ixiT
= ¥xiyE = iffy
= I Zill Zal



9.) Use exercise 8 and induction to prove 12-4=1-21 " ( n -4,4 . . . )

Based : n =/ IZ 't = IZ 't IZI
'

Assume
12-4=1 ZIM where m It

.

Then I zmt ' I = IZM . ZI = lzmllzl by exorcise 8

IIZMIZI by the inductive assumption

PIE :
- Iztmt '

1.) Use the properties of conjugates and moduli to show :

la) Etsi = z - 3i
, (b) iz = - iz

, ¢) C 2nF =3 - Yi
,

and
(d) I I 2E t 5) ( 52 - i ) / = Fs I Zzt 51

.

(a) Etsi = Et 3T = z - Si

(b) iz = TE =  - iz

(c) (zI5= ( Fit = ( 2 - c) 2=12 - i ) ( 2-  i ) =3 -4 i

(d) I I 2E t 5) ( E .it/--/2Et5I/5z-i/--/2zT5IT3.-Fs/2zt5/

10.7cal
Prove that z  is real if  and only if E = Z .

If Z  is real
, then z=xtiO = X and so E -

- X = Z

If F- Xtiy and z -
- E

,
then Xtiy = x -

iy
⇒ y=

-

y ⇒ y = O ⇒ E- x is real
.

(5) a) Show that tzitzf-ftitzz.VE ,tZI ) = IZEat ZII ) t Zzz

|ZitZzf= ( Zit Zz ) ( ZIZI = ( Zt Zz ) ( E,
tEz )

= z ,
I t ( z , Ertz , Zz ) t ZIT

= z
, I t ( Z

, ItZTI ) t ELI



(b) Point out why zEztzIz=2Re( ZED ⇐ Zlzizzl

Since Rez  = ZIZI for all ZEQ ,

z Eat ZII = 2 Retz
,Ed E 2 IZZI by problem 2 on page13=2131III by problem 8 on page13=2171/2-21(c)Use (a) & (b) to obtain lzitzzth ( Hit half

and note how the triangle inequality fzitzzlelz.lt/z4
follows .

I Zit Zzl
'

= Z
, It ( Z

, It IET tZzZI
= 17172 Retz ,

In ) that shaft 21711 # that
⇐ 1712+12-42

Now
,

42,1+12-215=12,1712-212+212,2-4 I IZ ,
1712-212

⇒ Iz , It 12-21 Z Ertz

thus IZ , tZI-IZ.tt#EFztzd2E/ZltlZz1



pits
1.) Find the principal argument Azz for

la) z  = ,#g I b ) z  = ( Fs - it
b

lat z  =
= 7¥ . T? = -22,253in =

- tztfszi

then tano -

- 7¥ = -53 has solution set 4¥
"

in the 2nd quadrant argz
 = { ¥+2 #KIKE 23 ¥

Thus Azz  =
.

A¥ily
,

since argal=  Et 2nF and

arglttfsi ) = I Est 2n it 3 ,

{ ? q¥
we have any 1,7¥ ) = crgtzl -

arg ( HB it

= { 2¥ +2nF }
⇒ Argz = 2¥ -

.

(b) First consider 53 - i
. ¥↳ton Q  =

-

Log = - Iz has solution

set  in the 4th quadrant

any ( Fs - i ) = I - It ZEKI KE 23

Thus arg I B - it = barges - i ) = { -

#
t ZEKI k€23

and so Angles- it 6) = #



2.) Show that

(a) leiol =/
,

Cb) eio = e-
 io

a) le it I =/ cos Otis in 0-1--050-+70=15--1
b) eit = Cosette = cos o - is in a  = cost - a) t is int - o )

=  e
- it

.

5.) By using exponential form
,

show that

(a) ill - Fsi ) I Bti ) = 211 tfsi )

(c) I Jst it = -64

a) ill - Bi ) ( Bti ) Hei't 112 e-
 i ) ( zei

 E) = 4 EE
= 4 ( cos It is.nl#I)--4(tztifsz)--2CItiFs)

c) I Bti )
'

-
- KeiE)6=26 ei "

= 641-11=-64

10) Use de Moine 's formula to show

a) cos 30=6530--3 cos a Sino ,
(b) sin 30=3650 Sino - sin

' -0

By de Moine
,

( cos Otis in f)
'

= cos 30 ti sin 30

Now
,

( cos Otis in O)
3

= ( cos Otis  in f) ( cos Ft is in# cos Otis in O )

= ( coff t 2icoso-smoti3.no ) ( cos Otis ina)
= cos 3-0  t i cost sin ft Zi coff sin t Zizcos -0 Bino

+ if cos D- sin 20 t i 3 sin

30=4530--3
cos

o-s.in#ti(3cos2O-sin-O-sin3O-)&hs3F-3coso-sn2o-ltif3ws2o-

sin -0 - sin 30 ) -
- Cos 30 ti sin 30

,

we have that :

a) cos 30=650--3 costs in -0

b) sin 30  = 3650 Sino - sense



Piso :

1.) And the
square roots of  (a) Zi and (b) I - Bi and

express them in rectangular coordinates

at
¥

,
rzei ¥ 3- -ERIE .- Ei )

, ETE - EID
=3 Iti

,
- I - i }

b) tfsi a ZeistI tri ) 'k= f Feet,
Frei 3 -

- I El Ff -Ei )
,

El - Ez it }
= I Efi ,

- 5¥ 3

4.) In each case
,

find all roots in rectangular coordinates
,

exhibit than as vertices of certain  regular polygons ,

and identify the principal root .

(a) H " 3
,

(b) 846

a) this geese,eie.es#3--Ez.-rzi ,

- I
, 's - EB

• tztfszi
The principal root B E ¥•# -

z - rzi



b) 8=8 e
"

8116  
= { 8

' Keio
,

8
" . ei¥

,
8

"
Ge

i

,
8

'

Kei
 ¥

,

846 'd ¥
,

846£
' ¥ }

752,521

tztrzi) , rztztrzi )
,

-52
,

El - z - Ei )
,

Elz -

EIB
= { HE

,
± ltfzi ,

± tfzi }
'J_•jtIzithe principal not is 52 -E•#•E

•
•

. TE
' II

8.)(a) Prove that a Z7bztc= O ( a # O ) has solution
Z  = - btcbzzack ,

where a. b
,

c c- Q and both

squareroots are to be considered when 5-  4ac # O
,

by completing the square .

(b) Ford the roofs of E t Zz tf I -c ) = O
.(a)at tbzt C = O

E t baez = -

Caz't bzzt that = Hat - E
ft Eat ?EEE⇒ ztba = (BITE )

" 2=62-424" '

Yar 2 2 a

⇒ Z  = -btlb4a
Za(b)

z -
- 2tl4z-faH

"I -2tz4c = - It i
" '

Now
,

i 'h= E et ¥
,

ei ⇐
3 = { Eat Eai ,

- E - Ez i )
This

, z= - It ik = { HE-At Ei , EE - I ) - Ez i } .


