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/ (a) e2ᵗi = e2ei=ée"i
= e' [cos (1) + is in /

= écos (1) + i e
'

sin G)

llbs.in#-i--ei-i-.e--i-i=e'+2iz-.-e--i=-E-ii-eE-isin
Zi

= [ecus (2) - f- cos (2) ties in
61 +it sink)

p
⇐ ÷ - ÷

= [≤ esinlzl -1¥ sink]

tif-e-coskltz-e.us (4)

Is t4=coSin C-2) = - sink )



If ) e3
- " i=e3e-ti

=e3[cost - it) ti sinful)

= e' C- Itoi ) = - es

-

I (d) cos fsitti ) =
ei(3"
til
+ e-
icsitti )

=L@
"ie- I + e-

3mi

= 'z[IKosktltisinktD-cfcosfstltisinfs.it/I=tzfEC-ltoiJ-efItoi))

= ICE - e) = - etat



2cal

log (1) = In lil ti argal

= Ot e- (2tk) ,
KEZ

If we choose the
branch Co, 21T ) or

C- it, it) we get ang ( 11=0
.

So in either of those
cases , log (11=0

-

2. ( b ) log lit =
lnliltiargci )

= Ot i [Et 21T
k) KEZ

branchco.2.IT#argCi-- Iz

branch EI, it) :



2 ( c )

I og f- t)
= In l - l l t i ang 't l )

= In Ci ) t i ( it t 2 th) , k E Z
-

O

[92I)branch:_ ang f- i ) =
IT

I og l - t )
= IT i

¥=⇒.

as a .
.
..

c-""'
b"""

io#I€



2. (d)

log ( Iti) = In / Itil
ti ang ( Iti )

= In (f) ti ( Itzik) ,
k EZ

[0,2T) or C- IT, t)
branch :

÷i÷÷s



He )

Fiji = ei lost
-i )

= e
- [ Int -it ti ang C- is]

= ei Co
ti ang t - ID

= e-
ang

C-i )

= e-
[ 3¥ t 2AM

,

k€21

co.zutb.ae#argC-iI=3Izc§
So, C -if = e

- ¥

an" -it



Lff) ④

(4)
I
= f- 1091

-H=§i[iCtt2thD
,
he z

[0,2T ) branch :
-

In this case
,
from

241 we get log C- it = Ii
and

so C- 1) i = eiltit = e-
it

[ it, it ) branch :
-

In this
case
,

from 261 we get leg C-1)
=
-ti

and so
, f- 1)
i
= @
it-ti )

= et



2cg )

2i = ei 10912
)
= e
i [ In 121 tiong th)

= ei [ In (2)
ti ( O tht k ))

=
eli Ink )

- 24k)
,
k E Z

For both the Co, 2T ) and fit, it)

branches we get ang 121=0 .

So
,
for these branches

we get

Li = ei
In Cz )



3cal eZ= - I

2- = log C- 1) = Int - II ti ought

= Otifttzttk] , KEZ

= i fit tuk) , KEN

=Iti
2- = log ( Itis ) -- Inhtirsltiais

"

=hfFrsltiEtYDL¥÷
= In ticEtah

KEX



3 (c )
eiz+ e-
it

cos Cz ) = 4 ⇐ -2
= 4

⇐ e
#
t e

- it
- 8 = 0

Multiply the equation by ei
-2
to get :

e2iZ + I - 8 e
it

=
O

or @
it )
'

-
8 ei

Z
t I = 0

that is w
'

- 8 w t I
= 0

Using
the quadratic

formula we
get

w = e
ite4-81IA.si#2=8IzI=4IT5



So
,
e
i Z
= 4 I is

Thus , i
z = log I 4tf l .

÷÷t÷
So,

2- =
-i log I 4 I TE l .

Z = - i [I n ( 4 ± Tis )
ti ( O t 2it4)

= 2 ITk - i l n
l 4 ± Tl5) , kEZ



3 (d)

sin (z ) = 4

ei=4
2 i

e
it
- e-
it
= 8 i

multiply by e
-

it to get

edit- 1=8 i e.
it

or
,
Cei 'T
'

- si Cei ) - 1=0

Giving w

'

- fi - I
= 0

where w = e
it

.



So
,
w
=eiE=-f8iLtf¥

2h )

= 8i±Tz = 8iIzI

= 8i±f→ = 4 it if

÷÷÷÷÷i÷÷÷÷÷÷÷:
2- = -i log (i ( 4 Its ) )



Z = -i fln l icy Ifs II ti (Eet Z th))
=
-i l n (till 4 ± fist ) t E thtk

= -i l n (4 Its ) t Et
4th

= ( E t 2th )
- i In ( 4 Iris)

ke Z



④ Note that if z -- reio

then z! Pei
(301

So, the length
is cubed and

the angle is tripled .

I io Answer's

<f¥→. ¥¥¥

ii.:
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⑦ R={ rei "
"" / re 21 , r > 0}

= { ei %) 2ei( 3%1
, 3eiP%! . .)

÷÷÷⇔÷é
↓

log Creil
# 1) = In / reil

¥1 / + i /¥)

= In ( r ) + it¥1 "E%¥jÉ
This branch of log sends

R to ¥

5- { InCritic¥11 rc-Z.no}É



"

÷¥ÉÉ÷¥
] log (E)branch [0,21T)

,÷÷÷÷÷¥÷¥÷÷÷÷÷
'

In 121
til¥!,,+

it
"Ñ



Hal

sin4zltcos42-I-feita.net/7eiIe-iY2=eZiE2+e-2iZe2iZ+2+e-2iZ
Tty
- e
"
2- Elite"E2te

=
-

4

= ¥= I



it -21
- it- z)

8lb ) since ) = eje =

e-
IZ
- e.
iz

=
- Lei::

=
- sin (Z )

-

841 cost - z )=e""tEi
2

=

e-
it

+ eiz
2-

= cos (z )



9 (a) Pick some branch of the

logarithm .

Then,

btc
(btc) log

(a)

a
= e

= @
blog (a)

t clog
Ca)

= @

blog
Ca)

clog
Ca)

e

in s

ab.ae

-9( b) Suppose
log

Cab ) = log Catt log
(b )

t.ec#aIeciogcait-ciogI=ec1osCalecleslb)=abc



9 (c) MIKEY, 77ft,
' corresponding

log ( ifltil ) = log (
- I - i )

- iti.fgo.EE
= Int - I - it + if

I,÷¥¥¥ = incr)
- Fi

log ( i )
= In lil ti (E) =iE

log f - Iti )
= Int - Itil ti (

'II

=
Intr ) ti .

So
,

here if a -_ i ,
b= - Iti ,

then

log ( ab)
= Intr )

- Fi Je differ

log (alt leg
(b) = In (E)

ti (SE ) axe.

So
,
leg (ab

) ¥ leg (a)
tlegcb ) .

They differ by
2Ti .



In this case
, ( i C- Iti ))

"-
=

= ( ab )
" eh ↳ scab ) = etch

Cra - Fi]

= e'Hh tr) e
- Esi

÷;e"⇒eie€
"I!! while,

"
4- His

"
=

e'Klug
Cal

@

42 log ( b )

's.en⇒ei
Note that (

ab )
"
# a'Kb"

.

"a%•q#Josefine
'
• Cabin



④ Not

Is in like
" "

I

:÷÷÷*±
-

- I 1
. I 752



④ Let 2- = ✗try .

Then
,
sin (E) = O

IZ
- e-
it

iff = 0

Iff eiZ - e
- iz
= 0

Iff ei
/ ✗ + is! e-

ilxtiy1=0

iff e→ei× - eᵗéi× = 0

itte-afoscxltis.int) - if;¥¥+i¥=°
itte-%E1-ile-i-i.in#-- ◦

Iff both(éᵗ-eYcosC×l=0@-X )and ( e-HEY / sin 1×1=0 (** )

so we need both
1*1 and 1*4 to be

true to get sinczl __ 0 .



Let's start with (1×4) because as you

will see its easier .

Note that

( e- ' +d) sin /✗ 1=0

iff ( e-Yte
" ) = 0 or sin

1×1=0

But e-He
'
> o since

é
"
> 0 and e

'
>0 .

Thus, e-
'
te
'

-1-0 for
all y .

Thus,
We need sink

)=0 .

This implies
✗ = Itn

where n EZ ,
ie

n
= 0,1=1,1--2, . . .

Now plug this
into 1*1 to get

(e→- e
" / coscltn )

= 0

But cos (Tn
) -1-0 for any

NEZ .

So we
need e-

'
-
e☐=0

.

And e- Ie
"
= 0 iff e- 1- é iff

1=65
mvybyeY

And I = e
" iffy =D .

Thus, To



Thus
,
sincz )=O

iff y=O and ✗ =iTn
where NEZ

iff 2- = ✗+ iy = Otltn
where he≥

Iff 2- = Itn
where NEZ .



⑦ Suppose log (z) corresponds

to - I sang (z )
CIT .

Let z=rei0 with
-teach

and r # O
.

Then,

log#
=o iff

lnlzltiargftko

iff Incr )tiO=O
.

iff r =/
and 0=0

iff z -_ I. e'0=1 .


