Tutorial F

Q.1

A torus of aewslution T i formed by Tevslving the

Circle {Q‘/l')l (’Y°P~)l'f 31:7‘2} 1:7 on angle 2T about

The z-oxiS, whee R>7>0.

(@) Give & regnlav Fowame-rw'n’rim Lpi(ﬂ,b()z-*]’ of

the Torns of Tevolwtion. Check that the parametization

s wdeed veqmlav,

Lb) (om]mi’e +he owtword unit normal of N ol each point
(x-yr2) e

(0 Find the surface aea of T




B=(rws¢ +R , 0, ysm$)
O The radins of twe locus of B duril/\1 o volution
IS YwosP +R.
S lxy2) = (frosg+R) 6o (s +R)Sind, Tong )
W (0,2v)" = T defined 17
Plo4) - s R) 656 orcsd+R)si? , Tomg)

s C* ond b‘UQch



Check 'rcgnlavﬁa :
Py = —(reosp+R) smB ) fr cos p+R) tose 0)
qJ? = [-rsim cosB) —ySinfsinG, vtosp)

b ? 3
Yo x L&f = |—(rwsp+R) smo (reosp+R) cose ;
~rSimp osb —YS'm;tS’.nB ytos P

= Trs§+R) (tos® cos,sme cos$, Sinp)

1¥e x| = 1(reesg+®) >0 Vo, pelom?
|
VR>r

Y is o regular parametv 2otion of T,

b) 7= P . (cspcosp, smbusp  sing)
|\Pg ¥ ‘PH

f (x,,,t):(h@os¢-\-k) (S & 5 cosp+R)Sink, Ysing )
w om
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= 4n'vR



Q2 [STErQogmrNc ffvjet;ﬁM)

(onsider the sphere $=1lxy : ’xz+17-tezf

Fov ong [xy2)e S\ {0:04)}, et (wv,0) be the pomt of
infersectin between the plone 2=0 & The shoight I'me
joming (x.y,2) & (0,0,1) [+he nerth pile™)

2 &
@) Show that [y, 2) = [ Y v uHv =1 o
) k. ] Z (u’-w‘-ti " UL udviL )

T wap TT:R' =S’

U 2V n& =1 )

(uv) — :
(u‘-w‘-H " uHvHL  udvit

i5 called the Stereographic pryjection of- the sphere .

(b) (alculate the ftux of +he veckn field
Flxy2) =(x.0,0)
ovev the uml phent by parametvizing §¢ using
() the sphesical cosrdinates ;
(1) the steregraphic projection .
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Y‘t): (0/ 01 i)+ t((uIV) 0) = (0/0/1))

= (tutv, |-t )
Find +he intevseckion:

(tw)'+ )+ U-t)° =1
(W*vii1) t* -2t = ©
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t n-+vi+1
| 2 2V ni&v—1
\ Y, 2) =
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(L)) The srhen‘ml Coordinates °
Y{uw) = [Sinncosv, Sinusinv, tosu) , (wiv) e(0.m) x(0,2m),

\Pu\ = ‘(os ucosv, Cos hSinv, —S{n u)

@v = (‘S‘mu Smv, Sinubhsv, o)
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Remark® Techmitally, we are ]“‘m«\?nj the flux of F acvoss
Iy = ¢ \({(x.o,o):‘xzo}U{lo,o&):no}) by the def- i lecture

}'\0‘\'(.
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Remark: Tecnitally, nk 6t ‘f‘md?mj the flux of F across
ImTl = Sz\{(ﬂ,o,i)} 57 e def n \td‘uﬂ hoir.



To 921‘ rid o The measwe 2erw b

{(x.0,0) : % 20] U{!o,o&)‘.;zo} or {lo.o,i)j m WO)G), we ned
o define what JS
Note ot A (1 Lijectne mop Y: U—=>5? smce othennise,
§% s Compacf “in R> > U=Y'(S*) is compadt ™ IR2.
Therefore , thert S v woy we am define Ig‘F‘“dV

n e mamev Jike ‘m the |ectve naft.

The way owh

We cow comsidwr anm Open Gvew {u,,‘..,unj a‘)(L ¢*

Wi th rar-h‘ﬁom of w:fj 1¥, ,‘.‘,‘p,,} st 3 povametnzatios

‘.('0 : ai — Ui a“,L U., i..'l‘--ln,
Then
J,F'ndw

= 2, [ lFee) Gl i) vy, an
One 2xomp Ie of uch o msm-hon is the stereographic
projection Ty k™5 \{.00) 4 dhe “iverrd”  skereographic
prajection s RE=§\{00-0) [wth ¥ o= 3)
(1.0, The styaight lime in the constvuction of Stervogvophic
FIO\}GC\‘{“" Start Ham the south pole mmd)

2 F'V\do" meang .







