
Homework 2 Solutions
-
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be the domain of Cd flzk IF and (d) Itza
④ f # =Z¥z=¥jI¥iy= ⇒ Domain = I

ZEE
/ Rez  ¥03

(d) f # = ¥2 ⇒ Domain = E zeal 171¥ I }

4.) Write flz ) = ztzt ( z # o ) in the form flzkulr , e) ti v Cree )

f- Iz ) = z  t Lz = xtiy t ×+÷y = Xtiy t

¥2 . Fuji
= rcoso-tirsmo-trw-o-irsr.no
= ( r cos -0 t coff ) t i ( rs.no - smog)

8.) Sketch the region onto which the sector r El
, Osos

is mapped by the transformations
(a) w = ZZ (b) w = Is Cc) w  = Z
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1. I Show that (a) e⇐3 " i
= - E

,
(b) e2t¥=fE( Hi )

,
# Etta - ez

(a) e2±3ti=eZe±3ti=e2( cost⇒ +  is in ( Est )) = e' ( - I) = - EZ

(b) eZ
i

= e' " e' =
 e' ' 4 cos C ¥1tisinc.FI/--e4nEtiE)=efzCitil

(c) EZ t 't  i
- ez ji = EZ ( cos fit ) t  is in CH ) - - et

.

6.) show that let 't E et "

KEY = /eKtiDY = / e
5) t 2×9 "

/ =/ ex?541 ezxgif
= ex

?

5/2×51= et-5$

cos
lzxy ) tisintxy ) /

= e
" - 5 ( cos 42 x y) t  sin 42 xD)

= e
" -5

⇐ e
"t5

= EH ?

10) @ Show that if EZ is real
,

then lmz = ne
,

( n -

- O
,

th
, Eh .  - )

Let Z  = xtiy and assume eZ=e×ei9 is real
.

then e
is

= cosy t  is my is reef
⇒ sing =D ⇒ Im z  = y = he

, NEZ
.
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1) Show that (a) Logfei ) - I - Ei ,
(b) Logo - it 'zh2 - Ei

c at -

ei-etit.ee
't

So Logtei
he t if - E)

=/
- Ei

(b) I - i  = Get
so Log ( ti ) =

Infant
if E) = Inez - i

2.) show that (a) loge --lt2nxi
,

(b) logi - Knt It Ei

⇐ ) logfltfsi ) = 1n2t2( nttz ) Iti 4=0 ,±f±2 ,
- - I

(a) e= eeio

So Loge = the t (

Otten
) i = It Zitni

, n EZ

(b) i = eit

So logi = In lilt I Etzion ) ( Znt Ei
,

ne 2

Cd - Itarsi  
= 2

So Legtltfsid = In 2 t ( Ift Zen ) i
,

n Ed
.

3.) Show that Logie ) 't 3LogCi)

i3 = ( e
'

'  '

= ei¥= e-
 i

⇒ Log ) - Incl til - E) = - Ei
On the other hand

,
3 Logic ) =3 ( Inc . ) ti E) = 3¥ i

Thus Logcis) # 34gal .



5.) (a) Show i' ' 2
= I e'

'

⇐
,

e

"  ¥ } .
then show log Ce f- Cznttytiti

and log Cei ) = K2ntl ) thy ] Ei ( n = OH , Ed
,  

- - D
conclude that log I i 'M = Intf ) Ei

(b) Show that Log Li 'M = tzlogli )

Ca) i -
- e

" !thus i 'k= { ei ¥
,

eis¥ }
Now

, log Ce
'  

= Incl ) t 1¥72 en ) I = ( 2n Ei
,

NEZ

Log Cei
 ) = Incl ) t ( 5¥ then ) i  

= ( 2n  t It ti
,

ne 2

= (( 2nA ) thy ) Ei
,

NEI

Thus logcih) - f Gritty) Ei
, nutty ) it i3

= f m t 4) it  i
, m E 2

.

(b) tzlogli ) = I log ( e'
 '

El= I ( Incl ) t c t Zen )) -
- Cutty )oi ,

nez

Tries log I i 'M =L logli) .

8.) Find all roots of log z=iE

Since log -2  = In IH t i (Arg zt Zen )
,

ne 2

we have Intel ti IArg 't  then =  IE
thus In 121=0 ⇒ 171=1 and Argztzeh =  Ez

⇒ n -
- O

, Arg E- E
Arms Z  = i .
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H Cal Show that Chigi ,
et

- Eth  'D elite )

( Iti )
i

= ei log l ' til
= e

ifInk til

them
))

= et't +2in ) tilnf

= et then ) eike
, n= - MEI .

5.) Show that the principal nth root of Zo is the some

as the principal value of Zo
' "

.

let Zo -

- roe
.

,
where - tease . The principal nth

root is zjh  
=

a fro e
"

. the principal value of ziti
is et Log Zo

= etnlhro  tied
= e

Intro ) ti OF
= eh dei OF

= off .
ei¥

PH

2)
(a) Prove that Sinh 27=2 smhzwshz by using

definitions of smh z  and coshz .

Zsinhzcoshz  = 2 ( FEI ) ( Etzel)
=

IZ - e-
Zz

2-
= Sinhzz

71 @ Show that sinhfztiti ) = - sinhz

sinhzcztiti ) = eZ*i=eZji - e- Zeki
2-

=
- eZze = - ( eZz)= - Sinha



Additional Problem
-

1.) ca) l passes through ( 0,01 ) and is parallel to the
Vector NP = Ca

,
b

,
c > - L O

, 0,17 = La
,

b
,

C - I >

Thus l has equation
Flt ) = 40,0,D) t t La

,
b

, c- 17 = Lat
, bt , Cc - Dt it >

(b) l intersects the xy
- plane when its z - component

is 0
,

or K- Dtt 1=0 ⇒ t  =
- I ,

Thus l intersects the Xy - plane at

FC - I ,
) =L -

IT ,

- ÷ ,
o >

.

Let PI C - E ,

- E. ,
o )

K) let flxyizl = ( IT,

- ¥ ,
,

O )

Then f ( pl = flab , c) = ( -

¥ , ,

- ¥ , ,
O ) =p

'

(d) let Cx
, go ) be in the

xy - plane .

thfohpcxy .n=ffE¥ ,
. 3¥. ,

' ¥7577)

=L:÷÷÷÷:i:÷÷÷ . "
= f7÷¥ .IT#.o)--Lx.yio)

- 2

x



Let ( x. y , ⇒ ES . Note that x7y7E= I

lgofkxyizl =

g ( ¥ , ¥ , O )

-
- h¥n¥⇒*i¥i¥⇒i
=L :¥¥÷÷÷ . :¥¥⇒ .

iii¥÷÷¥¥ ¥

= (?EF¥¥ ,
7¥ '

-¥÷
' .¥⇒

-

- I I¥÷⇒ .

= ( x. y it ) .


