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lb.b Preas  of porametric Sur faces
Given o ?ammdﬂc g;(fcu. S wk  vechy ﬁmchu

T (u,v) T4 X(yv) , Y(uy) , 2(uw)?Y,

we  wart + find on e_arw’mm of e -hugtnf plars at ¥la,b).

Looki at  he vid curvef e flhd twet P, ad 7 describe
s normel vechr

’ravgap ines, Witk  waans Ht T xty & o
The Yangent plane, pronded Het T,x T, ¥o. (W FuxT+o

we say et S i smevih)
EX&R‘G'.L Find an Oquﬂhw\ af e -tayaem plane *+

xsut+l, ysviel zeutv ot (5,2,%).

Selubun
Here  Tlu,v)= Lt AN v *\,u-r\n, So ’fu"(lu, 0,17 and 1v=<0,3v% |7
Ard the pont (5,2,3) corcesponds b (uy)=(2, ) Se we wart
-Fmd <"\,0, \7’((0,3,\7'—'—(-3,"1) 1272, whick 4 6 normal vector
e +0.Myn+ Plare. So o equohen O
~3(x-5) - 4(y-2) +12(2-3) =o
ov 3x 4ly - 122 = 713
W
If o smel paametic suifice S L gues Uy
Tl = dxluw), yyw), 2 )7,

ard S b COMA )\AJ‘* onee ad () ra theo eut "Dl
'n%‘fhsurfmeo-re&offé i V#

YO S R T T

B(aw_?_g‘l Frd the arec IF fe Part rf the Su.rf.c& of e
?aro)os\owé 3 xt 427 Thet o within the cynder X" +2t =l
Solution We Cor Pamw\‘v'\?’— e sur, b:)

T2) = <x, ¥, 270 wi 0% X +¢32* 20,

T ><),2x,00, %=<0,22,12 s Vox¥y=<2x,-1,227

(u) €D

Now
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n

AsY= Jf Ui ucu 4

r<le
7w N Y
= L _rb 5 Itz r drdE6 = JE( 65" —|)
No‘\‘ke —..Y_F S (,, o\, e ‘3‘ (,(.,9 Then S con be
po.rsmh'ukd pf‘j)-< %Y, f(x,.., )2, W\A

-ﬁ"<\10, ‘ax>, rj"<°‘ afj = ﬂ*rj ( ox , %gl\>/

So Maf ’rﬂ rk

and —mta’s invegral describh su(fw.c Area S coircider
witl bWL "N (‘JMlokz(gﬁ. AS fxn.m?le ?.vfﬁ\pvas_ we have

Simlar vfum\nf '-f S o D‘M bj 3(1.%) oY Hy,%)

Bample 2 Rad fa  aree aF e Surfece x=1‘+¢j Yot lees
hetween e plones 316, 5:'2, 26 and 2:=7.

Solutron Tr'-(\j,a;\-.(z‘zﬂj) 3,27’ 6<y<e?, o022 Seo
?3=<\,|,D>, _(.-2 ‘<22‘) 0, l}, ‘U‘d -Q*Et_.<\)-\l-237

and \'v"b r?g\ = (422‘*2 y &= Fihz"ﬂ ., So

1 BT o

2 V2 2=tan® = 222 +\ = toy6 +|=5&®
oz [ {2 4z
NSRS Td2~ se® do

tan'(2R) “(2R)
= 'Zf (sec® sec’® d& = Z.fm( sec* & d©

[}

A(s)

W

“EQ“ (Z\FL)

1

(‘fb.rﬂ ) 2 [_"\[ sec® ton® + loa\ Sec® t ton® \-]

Sec (b (2R)) 20T+ log | sechu(20)) +201 |

3 jzﬁ - 320 rleg(3r2@)

) = (T +loq (3r282)

Nebe Coud also use #20 an delble of ™egrels in loeck of Hhe book.
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lk_—‘l' S&({f—& | ‘\‘\'QSCC.U

TJusk as  we Aosk  \ine \Mﬂrc.lf °§ < -chhoh ff(.x,\:\\ over  Vay iy
Curves, we 'riodue e petten o o Suefee ;Medr.:l for a functien flx,y).

€-¢m e ')Qn-c,h'\v- DF 2 varichler ﬂF, The 5ulfna m*ean.l af f over S o
g{ixgm 4s = g$(?(u,v)) | e, x% | dA.

ND'H“ e g mi\a(H-J V.Y Hae equni‘o»
X(_ ‘Flv.g,%) ds = Lb f(r)l#w)| dt.

A(Sb,
J}”u& &é Ifux e | 4 &= AlS)

Just @ negiahrg T funchon  fly® =1 over e curve C
Oyves Hhe tgy\t wof k:
&aug!tﬂ Boaluate jL Xy2 ds, where Sy Fhe Cone 9.W bj

X=Uucos\, Tusmu, 2=U, OCtu¢\, osveTh.

Selution Tlu,v)=<Ucesv,usinv, uD = T, = <Gsv, Siny, \)l-’(.“,=<‘u5tn\),u6cs\l_,o>
So  Tuxty "—(-—UCeS\I/-uS'm\J, uy \?u*?v|=r\7‘c°s"v +uWSmV+W = Zu
(W:u Siwe u20). Then

| LT

g xg2 dS = J;L (weesv Yusinv)(W)¥2 u dv du
) W,

i L, 7w du J, cosvsinv dv

“'[7_
7z 5] )
('5‘“ 0 ) G-s"‘ﬁh

R R
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Exanples Evaluate  {f, o2 dS, Were S 4 Hhe art oif
Yo sphere x*44* ns."?-\ ot \red cloove he Cor\?t T2

Sdution  The Cone intersects Yo Sphere  od x1+31 = ’%., 2=,
We povametrize Witk Pherical Ceords: T(9,8)=< Sin® ¢es8, SinPsinb, cos 9

AR A T, o0<©6c2u. Now ¥, =<Co5¥(es®, CosPSinG, ~sin® Y and
Yo= <SP Sin®, SIMY osB, 0, So feat
L. 1 3 ¥
(o *T7p> | CsWcose  CosY Sin€ ~Sin¢
~Sinsin®  SinY cos@ (o)

= SinQ @Ol +StPsin® G T S\r\‘PCoS‘-PT(

S I, “?.\’(Sin"‘(’ cos’® + siTPsIn" 0 + St s’ W@

{;h" Y tsin® Peos* @

1]

Vsinz @ = S5 sine  0¢ @< .

New Ty

gg‘ 45= L, § Gnusine) sne awde
= S:ﬁ Sin* B d® S‘:wq sin® ¥4y
=J:" 3()- s 20) @0 Lm (1- ces® P ) sintp dip
=120 - ﬁsmze]:u [icps’tf’ - ch‘P]mq

:1(%"%’;*‘)

- (3 - 32,

]



