Question 13

Categonize each of che following conics (which you may assume are nun-degencrata)
s une of the following:

ini homeomorphic to the =-3phere;
(bl & double cover of the z-sphere branched over two points;

(] @ double cover of the z-sphere branched over two points and having a pinch
pRL

In 2ach ease focate the branch points and pinch point when they exist.
(i 657 +4sw+ widdz+4=0

(i) 2B +0u” &z =2 +1=10

Question 14

i} Write down the value of j for a given valee of & such that there is a T-tald
covering by jT% of kT? branched aver 4 poinrs.

(il Shaw pietarially that shere 3 2 branched 2-fuld covering by 3T of T* hranched
pver 4 pointd,

(iiil Write down the velue of 7 for & given value of & such thas there s 2 3-lold
cavering by 7T of kT with total braoch point order &= 4,

fivi Show pictorially thas there aze the following branched 3-fold coverings:
(a] by 372 of T* branched ower 2 points;
bt by 6772 of 277 branched over 2 points;

fe] by 3LT* of £T? branched over 2 points.

Question 13

Thronghout this question. o demotes a positive real pumber for which 3 <2< 43

and F 15 the fnction defined by :
Flsl=s 41+

fi}  Show that all the toots of Fz) e insidie the circle {2} =35

I

=l =4

(it} Show that all the roots of Fiz) he ontslde the ciccle
(it Dwlues thar all the oz of F{z) lie inside the annulus
Azl €ls 3]
Yoo may now assume that @ is also such that F{:z) has no real or purely imaginacy
ZEIOS.
vl Show that £(it) is purely real. Daduce that Vim [ F{z]] is zeso, where Oy 15 the
gegment (100 < ¢ < 3} of the imaginary axis,

fv] LetCy = [£:0< 1< 3} and let t denote the contonz {2 =5e":0 < # = 7/}
Show that thare is exactly one zero of Fiz) that lies in the region bounded by

'-I:-ﬂn. = Ak El

ivi) Deduce the aumber of rocts of F{z} lying n each qiradrant.
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