1?. 6 Surface Tr\-{'eg_‘rals

T. Parametrized surfaces

2
*iA ?arame»{’r?zoﬂ'?on oF a Curve C n B -

y = { xtw), 5&>> {,r a £t € b

+wo JeFe,nJen'f: Vﬂr‘_’-L[eS

. 3
¥ A ?.ramvh-izaﬂon w-F a SM(—Fa.Lg, S in }R :

?Cu,v—) = < x(uv), ‘d{"”),/?(uf"') >
Three Je_re,nolcnf Variables

where ~the "arﬂwe_-h_rs u  and v vary over a “L“""V\Olt

R= {Cupv): a€ush, ceved])

[ —
_'_{_'__,_> U Lalh roTn(: Cu,'v-) in R
| i< st b oa rﬁm’:

—F(Mr\f) on S

EXAMT[&S o.F rarnmyﬁﬂ'zea‘. Suf-Fmaes

i CUITY\JL( S {[Xj’ﬂ;%)-' x=5¢050, g:B’Sm
Lm[.F a c‘lenAoﬁ

Py u=9 ve=2

A pessible -\mramd'rr zation of S s b let )

Y (uv) < X (av)y Y (uyv)y %(“l“r>>
<5’ Cosuy O Sinu, V?

L}

n

o cugm and 2 £EL

or

[Na-éa:
Fafmmz‘i’ric
Aascﬂfsf-ian af
a SM(-FaCe s
not unique,

Just like

nramc‘f’r c
Jesoﬁ]rf':'v" of
a Carve Is

not uni 4 e)

<L
g 0£0< T 1§2~L}
-

154 arc‘ 2.dl %uad.f-m'(‘ °"\l‘1_




2. Plane S {[xm};); 3)(-—2:7-&—2:2’}

Let u=x, V’.—j, and Z s -3x+ 2942

f S &= -3ut Qv+ 2
X and 9 can be
ﬂﬁ\j number

A }>ossn>le_ ‘rafnm&'h’fZﬂ'f'(-on of S is

- - - "J
r(u>V')=<u)V, ~3u+ 9.‘1/"1-2_> ‘Y”" L u<lee a
—oo v <L oo,



T. Sur.{:ac,e Tni’&drn/ a-F a Scalar ~valued —Fuﬂa”"—m" H -F(;c y,2) 45
'Y
S

™ artition VE-C-(—av\al& ?&{Cw,ﬂ-‘ alutk,
IAMZ A Trebo swall ‘re_c_-(—n(\a_(ts CS‘V"Q_AW]
m 2z
Cab) r .
\ g
uv-- plant
v Ry %
€ ach Sraal fﬂ.c,-{—a.n%{c ae’.}s

sen bl& FCMJ—T’) = 4"(“;*"); 'ﬂ(u,""};ZCu,‘U‘)>

4o a curved Fa‘{'ch S on Ahe surfree S
lef$ covoer

Let Yla,b) be —the lewser
cectangle

TOTH: of +e crall
o o pornt PR, 05 D)

Tlayv) Serds Tl@,l)
Tﬂk& +[Aa Sum U‘F é:( -> over all lower le-{:'{- Cco rners Q.F
‘H\z Swall V:Cx(—ana_lgg R mm\‘HFlFeJ lﬂra, area o-F Sk
S a0 5 96k, 2l b)) @rm £ Sk)
pver all .
o)l (ec-f—mnoley ‘kuX'L'V"
N
ﬂ\f&ﬂ o-F SK P AV-FV‘ —.E :a‘i— Ix ab >
pu ™ et v v
Fanqent  veohr  cocresponds
= _2F A _&3 e
tu =3y Charge  Tn V-
_<’ax Yy 232 (Keef‘mg u Consq.qn_é)
{23 5
tn the —(-q'ﬂen.{_

"éﬂ’Uen‘f' Vec fo 4hTs Tmra e l°~’3(aM
Lovvespont; pero le 12,9 ram

géo C[wz7 .
Qe /y U

CKQ&F g v C""&S'bln+)

(>{mne vt  area ]bu'é-: XA_\,-(:\_V_{

= l‘Eu)‘f—u‘l AU A~V



Def
Smr—FﬂLﬂ rn+e3rml D'F f[x,y,%) on SMF—Fac& S)

JThe
d:na'{'eo' f[ "JC[K,ﬂ,'-Z—) 48 is the ]Tm‘r/' o-F —{hg Cuv
S

4+ D
as +he sizes °-F ~+the Crall rec-f—mcg/es 9o .

« o Compute cucface integral, we Frest convers it o

o J.omb\e_ Tn'%t-s(‘n\ aver —+he fLC.'(—awale R.'

(_t) Using- & Tafam&“/r/'c description of Surfoce S

H ‘F&;%)@) dS = [f—F(xCrmr),ﬂCu,'V‘);%(u;V'D ‘-_(;\ax :!:\T! 4 A
g R
(fl') I-F S s eLr/TcT'F{y AQ'F:"V[LJ 1"9— <= ?(X’?f) '[/:"r-
R, Fhen T L =itz
J:,f _(:; :<0) 1) z"a‘>

0‘>?> in  reion

A n T
— — I J e
X ij i Lo 2x $<—E’<)—Z‘71 1>
V) [ 2
V)

J-EKX{;/ :}%XL*' Z\‘jz‘l—/
o [ £ 4S = [ foor 20p) Jzicti1 dA
S

Loth are —the usua| 2D double Tategval 'enm Cer l6.2-16.3

: I'P "JCO(}%'Z->= 1, -‘H\en fs( ‘FC&%,%) 4SS = Sur-[:a.ce, area °'F g



E)( Q_[ﬂ) ano’ MML $# 2

Find “he area o-F —+he SMr—POLC—e. of +he hal-F c_nﬂ,Tncle\"

iffe%)' y=%, 0£6<T, 0 <2 gg'}
") .

using a parametric deseription of Q.

Co Il Parametrize S:
v (u,v) = < X(“N’)) Y (upv), '-Z[upr)>

= {FosunyF SN “">
for o tugm and 0428

[+ [anal
R

SlA"—Fﬂ.L& Avea =ﬁ 148
S

~ [ ,'; 1 ) l/c\ A
’i :] ~ _ A " +ko

4 - = : = \ (Fin u)—q( 7 oS U)

R v = Xq Yu €, -7?Sinu Fcotu D (

o
Q

=<’7'§7n U, Flos U, O>

Xy Y T

lfu "'{:\:—) = \/. :r'Z Sintu f 7z Cos? @
=3 |

g8 m
surface avea ic ” T odA = {/ ¥ dudv =Sy
S o ©




MML #06 [/S(AA;HMMI Ex) call s surface S

Find —the area of —the sucface z= szi—l“gg‘ —F;r 0L Z<8o

Sol: S 4 a parabselotd @3 z s e o te %o
i

Avea 0-{: S —+he SM(_Fac,e__ Tnte (,\[ g\( J_aQS
S

-ﬁ’:fje,c,—(-ron of Q on —the x:j—*fblom& DN

R={(ny): sx7+59” £ e«>3=£(r.e)=oére4,oée <ot}
—_—

x*+ y> < e

; = 2 £ 243
Since S i explicitly defimed Ly z-f;»jzw:n oL,

v
lC,'{’ ?[K/}): t—xL"*—S_EjL
— z >
Then 2y = l0X |, Zy= P&, f° 2t 2yt —./'°°[x+j>+z
)

2T 4
Il vas= (01 [y sh= | [[ome o arte
c R \’Y‘_’: o O

u=leo1
4

. 3 wu=I(bo{ 2
z Tz _ 1 2
Tnnel: [ m v dr :_‘,_fu’- du =1 2U ( = _@901) 1:(
— 200 200 32 us 3oo
° U= looY | u=t

du = 200Y d

|
1 du= ¥y dr
200

2T 3 3
- z
ouker: [ ' [@60‘)1_ 1] dp= [@Gol) - 1]2?
] e 200
0



8. (10 Pts) If the density of ants on the surface of the paraboloid z = 2 + y? (0 < 2 < 4 m) is given by f(z,y,2) =
32 (332 + y2) (%ﬁs), determine the total number of ants on the surface. Note: Focus on expressing the answer as a
simplified integral in polar coordinates. Complete the integral if you can, but correct final integration will only be

scored 1 point. ;
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