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. G Para metric Surfs‘cs

har——

We know hew o parametrize (some)  space Curves ffw enrler
\essors. We A his \aj ety x=fl1), y=qlt), z=hit), We want
T de some'ﬂninj Similar «fw Su.rfax.zs

Netice that 4 parametrize ary Spes curve You weed only ove
Po.mn.e\er (). This 4  hecuse ony  curve o 3- A ensioym | You
can  Go frued ov backvard o the curve- To descrive o
sucfae ~ weW  need fwo parameles. Well uswlly all fem Wy,

We can  do hiv \33 \J.Sir3 o vehyr ‘ch:ho.\ “lu,v) deﬁheol on
Swme reaton D in dhe  w-plane;

fluw) = < X(u,v), \j(u,v), 2LU,V)7.

Oc Lv ?o.reme‘hr'tr- t‘quxht:ns x=xlU,u), \J-_- S(“")t = 2 (u, V),
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We cll S e parametric Surfuce

One Mg Io notice Uy dhd The tnes u=u. amd V=V,
Sent b curves on the Surf!-u. h J 'nWSC Curvel (e ca[‘d The
“3nd curves” »F S.

’gmgbt Io\ﬁn""fj and  Sketth  the Swf«r-e qiven bsj

?(“,V) =<M, ZCO‘V . Sm\lj’ o&ufz' OSVET
Soluﬁon 'Parodwdv'ncc‘\} we Mv-c X=u Y= 3 oSV, 2~ Sinv.

2
Novdce Hhat %r +2% - I, se the Crosssections in  the j%-pluu.
are  half- elipses (Sice 0¢veT). Then x=u rarges from 0 4o 2.

S My bothe o helf o on elliphe cvhnicr alorg the x-axs witt
\nelcs\.\- 1.
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Yy’

Ex ample T T dar\'hﬁ the Surf«w. qiven \'J
v(s4)= <3 S -sint, bs Cost, s? 7

Sclution  Mere  we have  x= 355k, y= 5secest, ST S,

D

which © ah c“i?‘h'f- Parcbsltté
openivg o the pesifive  2-axis.

ITts usehl o he abe \denﬁfj e  grid curves .,f & Paramedric
S\ertu P leve o bethr w\d&&‘\ud'mj of e S\L(ftu-

M}' Idgnﬁﬂ Tha 3{\& curves af ¥ and wmatcdh W Wit
one o‘l the swfu.a sven  on the next Page.

F(UJV)’ <$in U, CosuSinv, S‘mv7

Solutton

For V= &\, Sthv.=C u a ConStont, so ?—(U, Vo) "<$‘“u, C-cosu, < 7’
whith O an eliple D the plane z=c. I.F U=uo, then Sinu.=q,
CosUpzb are Costants, So ¥ (us,¥)=< a, bsiny, sinvY = 2- by are
lines tn the -plane.  X=a. Ths corespondS T graph V.

Bapple‘{ Find a vechr fnmh‘ck fw the Plane 'hu’bu.y. P, unh;v\.wj
yechor s a,L

Selution Let 'Y‘o be the "»Si\'ibh vechye af ?,. Then ')Cnr 447 Po’»‘\(’
Pin fhe plre we Can get fmw Pt Pb:l MOVINg Spme ampunt
in e 3 divechim ?(’-VUAWQA \'\j Some Oommount g ‘}é ‘L divectron,
(/\\ne Pofc\\elcﬁrc\u law). Tt

TWwV)=Y, ¥ ud +vb
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El_ag_g\g_f Fid o paremetnt anm+ahon of “ae Sphere x"'hj‘i‘i."ﬂ,
Sauhsn We use 5’?‘\«'\(&\ Loocdinales.

?(4,0)=<2s5in¥C0s6, Zsin¥sinb, 20sY), 0<94<T, o<pe2m

Eramplele Parametvize the cone 2= Qat > Uy ‘For 2 20.

Sdutton, We @n do  Fhis 4w A:ﬂe:m— WaYs: Sinte 320, we
Can Sove Hhe equatin o& e one for 2 o get 2= VHxq

Then T(xy) = <X, A A 4. Dy e Gin e cylindricel cooedi nades:
Y Y, V4x vy y
7 (r,6) =< r(.osﬁ,rs‘me) 2v 7, r2o0, 0<9=<2m,
whre = {"\(‘ VA ol

Kewayk The {3.{9\' Poremetrioiton o} the Gnre in Exanmple & y
as ¢ 3;:&'\ . Tw aehtrr.\, rf 3:{(:(,3) OeScrihel o Surfu- we
vont '?ovou\'ﬁ'& ; We 'P\‘d( X=¥, ‘j"ﬂ + 30_1'

Yoy = < xpy, fuy) D,

Whts nie absuk  cylindrical  ceocds in E)LO.'.P\Q G, ,

ok \% we Wk 4ty resthadt 0% 2= 72, al we lave do y

veShiet 0¢vel. The bounds -fv X and 4 in Y SrAfL Pwmff-l-d'ro\
wren'd os Cawr. S eHe Pocameiriviy o5 o S My be

eu\j T wie Y eg(vnh\\l, e ovamods mj he asty Wil oagh @Wufnw

Exy Porame trite Y 'pui-of e d\l?;ucl X4 23"& 32 =\ H Ho
left € Yt xz-Pane.

Selubion  Yere Yo, So Y= - S‘%_(\-X"AS?_‘) , ad  we can wite
v(%2)=<x, - {3(1-2-33%) =27,

There e ot ot bo st pammetizedtony bt s g
l:/ "“M- S.M{)\ZS‘\/qtuldtcS\.
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(a’) Graph I
(b) Graph I

hd

(a) Graph I
(b) Graph IV



