
Exercise Session 2

① Express the following in the form xeiy :
a) hog C - et) b) C-hi

c) i ki

solution : a)Log l
- et) --but - e- l ti Arg te)

= Inlet) t in = It in
.

b) f- 1)
i
= eihogl-H-eillnl-H-iitrgl.tl!

= ei lot in ) = e- r

c) Lets start with Fi = ofhogki) ) 42 =
= etz ( tenthil ti Argki) ) = e 's 42 + i

'II
=

= T2 . eiEi = Fd ( cos Eye is in Ee) = It i

so i
Fi

= eri - Logi)
= efzi ( i

'Iz)
=

= e.
(hi ) it

= e
- Ee

, ei ¥ =

= e
- TI

. Cus It is in } ) = i e
- I

.



② Let A -- Lz ; Re Cz) > O l and let

f : A→ Q be given by tht -- Loghtt)
Determine the range B -- flAl .

(Hint : look at f as a composition
of glzl = Eh , hlzt

-
- z

-th
,
and

Khe) -- Logz )
solution :

Note that f = kohog .

Then

or

i÷¥÷÷±±/ / H g Al
g

= d l lxtiy; no, g-ofA -- Lxeiyjx>01

J Z th
"

.⇐÷¥÷÷e
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Moreau hcgAll

I pparwtgtsabsekogsnnt.sheed.cmresponding ) HGH" - allxtiy ; xd,y=oy
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We see that B -- f IA) =

=L xtiy; Ocycifutxeig; - ray-Olulxeig ; go, x>of
③ Show that the locus of points in the complex

plane satisfying
AzEtBztT3EtC=0 in which

A- and C are real numbers satisfying
11312 - AC >O is a circle when AFO

and a line if A- O
.

( converse also holds
but you don't need

to show this
.

)
Solution : we can assume AZ O (multiply by - I it needed)
If A >0 we have

0 = A ZE + BztBztC= A- ( ZE t Baz -' EAI tf )
= At ⇐ + EASE + Eat - Kiat Ea ) =

a.IE
A ( let 12 - Matt )

Hence I z - f - Ia) 12=113¥A' .

Since IBI
'
- CA so this is a circle with

counter - BIA and radius ¥T ( we assumed

A- so here)



So in general if A- to them

Azzi t Bzt BE + C = o is a

circle with center - Ff, and radius V%
IAI

Finally assume A- 0
.

Then we get
Bz + B-Et C -- O

Bztbz = - C

2Re(BzI=C
Assume 13=2-tip

Bz = @tip ) (xtiyl -- ax - pytilaytpx)

So we get xx - Py = - Ez which is
a

line in the plane .

µ

⑨ Compute : at all
square roofs of

-heirs

b) all cube roots of -8

Solution : a) We are interested in all complex
numbers z satisfying 2-2=-1 + it

.

Use polar coordinates
2- = reid ⇒ z2= frei

20

" so

r÷:f÷÷::÷:÷'"



So racist = 2e:(
'
Ft 'd'm )

nez

Then r=fg and D- = Fst ten nE2

We get Zi=r2( cos '}tismFI=Bftzti¥)
= Fire2

and Zg - B. ( cos "}eisin4I)=fzf'ztiEz)=
=
- Ez - if

b) We solve
z3= -8

in the same way as a

F- reit ⇒ z3=r3ei30
And -8=8 gift 's'm)

.

Therefore
peg and 0=3+215 net

we get 2-1=2 (as Est isin 'T ) -- 21¥ ti Eg) -- Hib
12-2=21 usRtisinH= - 2 , and

Zz =3 last
-F) tisml.es/--2/f--iF)-- l - its

Q


