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De (T)- (H): —4= Xo® = Xo =-=1
De (I) o txXoYo)= Xo®Y 6= -dyo=BYo+Yo = Yo=-2
Voltsndo & ecrwa;fs"b do Plsnoi

3= £4)3(-2) » B-(-2)d-2) (x~(-41) + (-4)°(y-(-21)
g = ¥2 & BX# Gy ¥ b (BArN~R +§=0
Q ' O

Mm_g;ﬂﬂma_tﬁﬁ&m 0 \A)ﬁ&f\ﬁco de f(Xy] € deds por,

T\-; P s {(XD.YO_) ¥ B‘F (XOIYO)(K”X“') i _Qi (K"l\}’)(\i"y"); (iv-‘/-)&'ﬂj._
U ox &y

St

il

Urn vetor nonmsl ap plano e déde por: ﬁ?=[_@f(x-.vo),gi(&.i¢).—i>
X Y




Jnmn_jlx: l’.).._-"-‘ :J?n(;(n-i-‘ K\/-Q_')_?_ .(XO; Yv).z' -(2*;1-7 . ‘v;-m .qlve..:
. fqxy)y = 2x =, 2f(z4) = 4

Sx XR+K'YQ' & x ¥k, #ﬁ]:—-{ 4 ; QK,-—L}
of (xy) = 2ky = aof (21)= A /
oy X Ky* 2 4+K

_.._Pela,_aq_uw;,_:a"o do ouvtro Iplano.' o 3><+oy+- 2A=0 = Oa-(z 0,4)

em que No & um vetor normo| 6o plano

~ Se os plonos Me T2 580 perpendiculsres :
ﬁ|_Lﬁ::..=b<ﬂl,ﬁq_>=o=;>["f _. 2K
\‘HK 44 K

_-4) - (3.0,4) =0

S 12 590-12=0 = 19=4+K = k=8, ax X &
4+K

19. Um pleno 'ta,'r's(,are'nt'a JTico de d(x.y)=é-— Xf(xw) e

2= a(Xe;Ne) + §é_(xo.vo) X-Xo) + 6@(x».yo)(y-vd
I 5% 5y

As deriverdss papcigyis de  a(xy) 580 dsdss  pef:

U ;
a8 (x.y) = dx Toyy)+ 3 foyy) x = flxy) + 4 fi(xy)-%
5% ax dx b 4

8 (X.y) = 3X fouy) + of(x/y) X = o+ =x t'lxry)-x
ay oY = y2

Voltsnds na equancso do pleno

2= xowo% f(xa ks M/*fo) (X-%s) - E{\H%{%)(%M
i - Y& O
. o lﬁ(xo/wh Xo f’(xojyojjix = X' [ (Xe/¥o) v
L Yo ' %E

-—

- Paony qus[aluar* ponto  (Xe,¥s) e f(xy) derwvsive] a opiaem (0,0,0)

pertence &o plsno (subammm pr\}aé) pon (0,0:0) torns Ay

expngse sd  d& squa{?é'o do plano Vendsdeirs,)




® C/ /D

18, Vi(x,y) = 8f (%) , 2F(x.y) ) (fix)dx = f(x)+ €
\ex &y
&
Note que (af(xr\;,)dx = f(x1Y) -h(‘i)
B x o ra

hote ey X = 8h(y] =0

. : X
e tembem J(af(x«\;)dy = ﬂxf\})- K(X)
2y
Se Xiy) = (X*y,¥Y%) &€ o0 arss e de umsy ‘.‘ruf:\_c‘.é'ﬁ:) ¥ B
ﬁ_z‘i_y.dx = XY+ Kty) = fxy) (1)
&
[(yody = ¥ + k(x) = F(%Xey) (x)
3
De (I), temos que teay) = XN + h(Y) , dervando parcid) =
>
mente em ;f:.
Bf(xy) = X2 + h'(\l) = ‘}fﬁ' i T1=>\9\€‘-‘ enunci1ddo L
Y, # —

N J hl("f) =\/£
2 _Xa/a =0 = o Qe € um @bsvrdp = Vi (xi¥)= (X%, ¥*)

___néb pode sen (‘O}P&“Jdlﬁﬂ‘te.

fode payrecer corfueo, mae tomemos UMEL ‘fundcé"o ‘f(xw)éené'm-
omt Tlxey) = XZ+ Xy2e ¥4 = Vixy) = (2X+ Y% 2Xy+ 443)

J(gi(x»/) dx = ((2x+9*) dX = X% xy*= F(x.y) = h(¥)
=5

4

J[ﬂ(m) dy = ((2xy+4y3)dy = xy% yi=fiuy) = K(%)
Y

Das doas lntecs}re:e podemos comlv_m_qu_e. hiy)=Y%e K(x)=
_ X% _de tal 'Formau c}me; b
Flxoy) = X5+ XYL hly) = K(X) + XY™ yH = x%xys gt




_®

jGa,) Exy s ?‘\24-\;9__ ‘_.-'t?'-!-U‘L, Y: Q-'tu

Re@pa,, dsu_caderds R

AW = SW-8X + AW -8y = 2(t%v*) 2t+2-(2tv):2v =

o B e Sk TE = 412 +19tu*

/4_3_L__U_:: 2X = 2(t% 0% dw = 2Y¥ = 9%u
oK.+ #Y T XS g B

W = W X + dw.dY = 2(1%U*)-2u + 2 (¢tv) it =

S50 0 28X auv 2y &U

U = 4yttt
Subst1tuieso ¢ ajplmcm5a"o das demvodsy parcis| -

WF—XG'*YQ':'— ('02+U1)2-+ (2_&0)1 ™~ tq*' 21}»&014- [y ¥4 g_.l,,c'z.u’l... B
= w= t" gt*u+ v

W) = 4t°+124bu* . Sw 4u3+ a2t*u
o) au
b) w= X = tecogy . Y= tbseny
X%y%
auw) = 1(3'\24—"[3 = IX(K) = Y& X* = genw- c{}g”'u
ax (x=+y%)* (xey#)” &3
BW = - 2y(X) = — 2 senU:.cDSV
oy (x*+y2)5 oy
» oW = dw A% + gw 8y = (sen*v-cps*v) cosy - Jsenv cosv
&t ExX &% ey ot 1> 12
= - (sen+cpe’™) cosV = — cosu -
t* %
= a3u) = DY) X + W . Y = (senﬂ-u;- c,c.e,"'u)-(-tseﬂu)—-ZfeGHUICosaU
Bu 9>< au ey au t= | o
= —(sen*v + c0&>*D ) -seNV = —genv
t g 5
__Substituigsd e apliczsso da deriveda, psrcia)
w= X = 1002V = Cosv
X*+y®

AMeertvicos) T




AN =

__'?_f \ =  -cosv
54 26\ / 1=
ow = dflcosv) = -—seny
2u °’U\ £ / t

AP Pea,-0) = (-1 -_.q(t)-:ﬂztha«:,t"_at);Zr(t)._.(gtz._%,rf_ﬁ)
" reta "'3?0901‘,& &0 {ﬁr’a}‘f}cp de em X=1 psrelela & Y=2x+3
='Au)

-mt)-(et 4 443_3)

‘psray t=4 D J(4) = T(24-44; 1-34) = F-2,-2)

)= (64-4, 44-3) = (24)

3 PG]&) l"e%_c@_dﬁ,__g@jﬁ@
Ala) = F(-2,-2) 24) » 2 =(o-4)(24)

“ = 2= 200-4 = w=73

-#r //5
iBUXit) = wix+Ct, Xx~Ct)

AU = 8¢ -8 + ¥ -85

ot ar 2% 8s 5t
220 = a/__gar‘+aw'as\=' &
at* t\ or at 28 at:}

= af‘ d/ow\+ aw-2for \ + 35 5/20 )+ o afas |
at at\ar/ oar ot\et/ ot at\as/ 55 ot\et/

rearso oo prodvto regras do produto
(, <J 3\ o
= o0 [9%y .80 + 3%y 88 \+3U 8%+ 28 [0% Bl + 3% 2o \+aw T

at\ ar*' ot 9sar at/ ar ot> 8t|2ra5 2t 28> a2t/ 35 At>
A — ) |

AL=C T =0 &5 =-C 383=0

ot at* ot ot 5

= £ (wf'i" C + w’f‘s ("‘0)) g &, (0'5{'0 + Ls'ss .(..c‘)) - CQ(L%rJ"L’.Sﬁ"Q-wr‘s)
= Uit = C*( Grr+ Gee - 2es)




Q/Q.

L
<
i

S - ar + 9{3’_2
X ar ax 88 &X

S

QU = ar'[awf Ar + 9 19 .aS 1+ aear +as/aﬁ9 a1 tigas\q-ew-ab

ox* BX\ op= ax  a%ar ax} ar Bx* ax|aras 8X “as* sx/as oxe

rr 2oz : 58 . _O ;
or =4 =0 o5 =4 g = AL
EX ax= o =5 S

s o wplolgmd” lmx ol o of

= Gor* Ors + Oic + Uss = Frp + 2Ws + es

= Uxx = Uep + 20ps + 9es =

C*Uxx = C*(Opr+ 2Ups + s )
Uttt = C*uxx = C*(orn - 2Urs * Wes) - c*(0rr+ 2 Wrs + Iss )

. Z(C2zyr.5 = w(P|5)= W(x+ Ctrx_:{;.-_b)

B Ut = C*Uxx = ~4¢*Wre=0 = Ors=0 = 2(3w\=0 ¢ 3(3)=0
as\ar / 2riss /

TP F(xrot) e G(X=ct) "¢ Uns) = F(r) + &(s)

Mt st

r )

- 8©(rns) = FUr) = (awms)\ = 5 F'(r) =
B s\ @ / es

dup(re)= G'(s) = 2 (sw(re)) = 36'(s) =0 )
35 NEE / 5r

ce yl{x) é s:;;ludgg"b de Utt =

C*VUxx, vem que
Olx ) = 9 (X+6t, X-Ct) = F(X+Ct) + G(x-ct) @
#’Q éy
19. (e 8) = U(reosp, rsent)

28 = 3V 83X + dU:8Y. =
ar ax er oy el

9% = ox [8% -9x + 2% B8Y\rau O + ay/ay .8x+a 8y )ravay
orz ar‘\ax-- ar  2Y8X ar’/ 2X a2r* oar\exzysr oy~ ar/ 8yer*

Ux 'cosp + Uy sene (I)

i X = goe® X =0 dY = send 2%y =0
ar ar“ ar or* j
= (6D (Uxx ~CosB + Uxy BBﬂG) * Send ( Uyx 08 + Uyy: 56’09)

= 30 = Uxx-c08®® + 2Uxy sen® cos® + Uyy sen®*e (1)
s




®@C /7 /)

2l = ouU &Xx =+ 20 .aY
ob ex 2b ey 298

5t = 5X |3V 8X + 87U . 3Y )+ BU o +oy[au @Y.+ 2% oX ) +5U B

50° 20\ ox* 20 ayex 28/ 2x 89* op| oy-sp axey 39/ 2y 2E*

_(f X = -(sene Ig_:z‘_& = -rcoe® BY = popse 9 = -rseng
a6 o8 26 28% 6P
= - rgens (Uxx (-Psend) + Uxy:PC088) — P08 Ux
+0c06® (Uyy PCcDEO + Uyx (-reene)) -rsenply

= (%sen*s Uxx -2r*senpcose Uxy + rcos*s Uyy —NEoes Ux- CeengUy (1)

p—

Aseim: (D) + (x) + (W) =
r r2

= Uxx 0080 + QU/xMéose + Uyy 8EN*8 + Ux\cx@/r - Uy}&n\?/f‘
+ Uxx p8en™® = 20"Uxysenpsof® + Uptpos™p - Ux eose - UpLsend

= Uxx + Uyy = AU(rcose,rseng)
9t (mB)r 4 BB(re)r A 8% (re) = 4AU{rcose, rsend)

or= roer r> o0
= #x‘ “/*74
20. Uls,¢) = f(ﬁscost, e-ssen'b)
+ v = of . ax + of B8Y = of. e%ost + Of €sent
2% ax 95 @Y 28 85X a2y
=2 v = e° [oost- af + gent- of \
EE \ e ay )
-9y = of .ax + of a3y = of e®(-sent) + ST e® (cost)
ot ax ot 2y at S oy '
> U = 6% (_sert-of +cost-df \
2% \ X 3y )
2 Qe o = -
NEN, \ﬂ-{ag_\ = p%° {a_ﬁ\ cos’t ~[of Vsen™t + Zsent\mst af -af
vas/ \at/ \ox/ \ay/ ox-2) |

L
+ eg‘srfafjg-sen““t +/8f-_\acos°'-b - Q.CML- af . af_
RS S




= fguseram = oYl e b
as)] \ot \ax/ \ay/
= . N " " T%_ -esf] ” X
> | ot (efcoct, esent)| + | Of (Scost, e5sent)| = & ]fQU(‘Sd))j(aLl(S-‘!’y
| ax oy 1EE 2t /|
-av = af .ax + af .2y L calovlo dso seg}und&) defrvaydey

35  2x a8 f)’__ﬁ% (amlugms.s_&%mw_mmim(ﬁw@' é*_f@)
« 2%y = ox.8 [of\+ af ‘5. (ax\ + oy a(af )+ af & (5y)
vy 95 ®5\ax/ ax as\"w\# 25 as\ay] 9y os\zs/

el

o b

o _,émﬁj_a.q: LﬁmﬂuﬂWﬁMm&ﬁjﬁ—_
= ax /2 a% +3°F.ay)raf &% +ay/ef ox+F oy \eal Sy

85\ &x* 2% avax 83/ 2x as* 05\2R2Y 25 a3y~ 38 ) 7Y 55*

_(L_esgps‘t‘ ; 9°X = €cost 3y = e%sent = %y

s EXE 28 25= J

__Svubstituindo e srmphflceodp no't.agé"f);
= e°coet (wcxx' eScost + 'ij-essent) + eScost-fx

t e%sent ( fyx eScoat + f\l\)-essenb)-‘- esse.nb'f-g

i U_ss —-— 82'5 ( 'Fxx'cosn‘-t 4 21rx\; sent:coset + fy\’) 5eﬂ='t)+ es(fx cost

__Analopamente “'I‘fysen#)
. 9% = X[ ‘ax+ Ff ay\eof F of -ox » &*F -ayyraf o
a2 2t | 9X*F 9t ovox 2t) o ax’-‘ %&%‘_ﬂc By2 3t/ 2y at*
/gx = -e%ent ; 3K = -e%cost ; 9y = e’cost , Ny = —€%ent
ot at* ot S .
Svbs t (3 eS0

= Gssentffxx('esssm:) fm{ Gscoe't‘) - e%cost 7(:,(
+ecoet ( f:w( gcent) * fw e coet] - €3 Bfﬂcv

= Ut = > (fyx een*t - 2Ffxysentcost + fyy cos t) “es(fxcost+f~;seffti)
= Uss+ Use = €% (fuur fyy)
2*F (g8 et r 9f (e%cost, e®sent) = E'ls/aUtsntJ + 2V (5.4)
ax* Y= \ 23 ot
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24 (QJ[U,Q") = 0f(u*-©, U+21y) BX+By .—_[3}.*56 , (Xo,)’o.éo):(d,‘f.'ﬂh“?])

o+ (L,4)= 24 (A4)=1 & 2 (44)=-1
axey A% ay’r‘-

A ec!ua)\?.é'o do plaino 't&'()g;eﬂ'te 80 {p}r;ﬁﬁco de T em (4,4) pode
sep esec/mibd) como . J .

o= F(44) + af (4,4) (X-4) + of (4)(y-4)
@ AX ay

Comparando com & eqié‘.l?é-b deuda,, vem que'!

( of (1,4)- X + of u.q)-f = 2 —f(4,4) + af (4.,4) + 45T (1,4)
X oy O 2% ay

[ 3X+ 5Y =6+36

= ot (44) =3, of(14)=5 . f(a.4) = fx(a4)+4F(4,4) -36
X 2y t(LH)= B+ 4.5 -36 =-13

Agora Varmos cailevlor o que o exercleio pede :

o = Uil afeesx | »af a9YE
vl \ax a9 2y 2o/

5 (oa)=af oxraf 3y +rud [of 0x +raf-2Y )
2U\3% ) oY 8s 2y ov v kax 29 @y ov)

=of ax +of -3 +U{ax [ -ax + *f 2y )+ 3K .5f)
ox 8y 2y 88  \ow \ox* dV 2ya%X 2v/ 204V ax/

suf ey [2*f ox «of 2y )+ 2%y of )1I)
\ ae\ax2y 2u 2y* 2v/ 2ude @Y/

Podemos calleulsr todae &8s decwadas SCINAIEIE: que fa;_lt‘am
X = o(Vrp) =-1 = 3K = 3(-4)=0

3y v Vs 2V

Y =08 (Us20)=2 = 3 = 3(2)=0

ou ae ously v

X = 3(L*-9) = 2V ,p ponto (-2,2) = 3X(-2,3)= -4
oV ov aVv




_ Note que FIE 2,8) = -24(4-3, -2+23) = -2f(44)

[ —

_______ _ ponto em Qque Se tem

P — Véirios dedos sobre f.
Assam Subs:tlt_umdo todos 05 Velores encontrsdos em (I).
2% (-2;3) =31 +52-2 ()44 i-4)+0-3)

BV - -9_(2 (4(-4)=(-1):1) +05)

= -3+40 -2 (3-40) = 24
= 5%q(-2;3)= 214

- 9Ucr®' IR
22 F(re)= 6(ef, p2coa(s)) xX=e€" Y=r"cosla)
OF = 36 SX + 386 39y =1 regryy do produto R
ar Oy Br 3y ar v U
_a“F’ - ax 3 ( G ‘X + 37 -2 (26 )+ 96 :8Y
e ax or: or ar\asy / 2y 2=
= ax /% GX e il 59\ 26 T + 8) (8% . 2% 82°C. 5 s
ar\ 8x2ar ay(ax z-?r/ 2x ar> ar \axa~,r ar 2y= er ay B~
“ox=sers 48 0. gt0 =g 8y = 3rices e ilveo =3
ar ar
L N (l Q) _-__G.___-- g = (o) _
__aia_tz T Ty P
i Al >

) - - A
= FFUo)= 2*6 { oY (40)) + 3G - 8%y (4,0)
212 a\/ﬁ\ar‘ / oY 2>

= 9% . B°+ 56 -6 = 923%°¢ + 626 (I)
2y* 2y ey¢ X

Como DG =t*-2t+3 = 3% = 26-2+0
oY Ch Ay

E amday G(‘t “+4, t+i) G(e‘“"‘, p"'-"coe,{s])
Paray (1,8)=(40) = 6(4,4) = t=0 = aéy—-ac. 2 /a\{z""i




Voltando & (1)
3*°F = 9(-2)+6:32 =0
o=

03 f(x,y) = X% 4vy* = T(xy) -_-.(aféxna%y) = (2%, 8)’) _
Parras {:y) = (2/1) = v#(2,:4) = (4, 8)
V) \)etor\(n’!raydlent‘e tem & propriedade de ser perpendicular

am Vetor Velpcidade (a'lt)) de nggl;}ngg curvag. a6 nivel
(xis)) day fur:g&'b Cfxy)=cte = Tixiy) = Vf(xw)fgj‘(t)———o
¥ \—‘W

—r—————————?

e
curve de nivel L re.cg;ra, dsz gadgla,__dif
1 pet ) ode ser €scifltey como . 00

V1 (Xeve) + (X=X, Ny=Yo) = O
_ Para, (Xe¥e) =(2,2) o (4.8)(x-2,y-4)=0
= 4x+ B'y’ -8-8 =0
@ X+ 2y-4=0 % peta ten

a_ﬂﬁ‘zc
Namp s esbocsr 2 cupva de nivel 8 ds‘f -
_f« xm—9= ol Yoy [ HoNorfy N = 4 = eh?ve

BNy \2iz/ \vz/
T Jut(24)=(@.8) .
,_,,fé’.—M‘ (2.1) =\
_275( ' %Y}e
= T xe2y-4=0

'i
2. Sesa fixy) = K3+ Bxy + yi¢ 3x = Fixy) = (3x%3y+3, 3x+3y%)

Uma cetay tam(;}:ente &0 é}na’}fnco de T em (Xe:Ye) € dada por
V(%Yo ) (X=Xeo, Y-Yo) =0 .
Paras (XoYe) =(4.:2) = (Bre+3,3+42)(x-4,Y-2)=0
= 12X+ 15y -36=0
= 4 X¥ By -0=p-( )




(/1 @&

Seya mm) x+xy y ﬂ(véiw)s(zxw.xwv)

éna_L (aragmkg &0 pncgedtmento 'fe‘!'t'o SO f(xm'l)
‘ ’\‘I;}(Kw*‘/) (X=Xo .Y -Ys) =0 + petar tangente ()
_ Mas S = v@(xo,yo)- AVE(L.2) = A (19, 15) = (4:15) Mo

B SR

CXER Ao 8 MR,

'ﬂ{ 2%o +Yo = 4Xe=> | Xo=Xo e e ing ggdategics
Xo+ 2Ye .= Blo il: Yo = 230

__E" sindes temos g .w___lxy_Li-l_gg_th.ao e & curva de nivel #

_Cie,_at:s,_gl)__l___ P S
—E) : A - T

T2 = o + XoYe + Yo D Aok 2N
= Ado=Adouv A=-4A
Assim: (o ¥e) =(4,2) 0o (Xo¥a)=(-2:-2) ¢ & pode
Ser _eecfiimp) Como: qﬁ(*ﬂ Yeo) (X=Xo, Y- Yo) *.0
o A(X-4) + 5(y- 2)-—-0 (Xoy¥e) =(4,2)
4({x+1) + 5(y+2)=0 (% VYs) =(-4,-2)

2D. Deyemos testsr se pars, carda, Cunva) €xiete Lque satig —
faga Vi(XeYo)-g'E) =0 .~ tem
[2)

Se 5(1-,16 curva de nivel de £: . -
Apen) = cte 3 fiGra) = vi(xy). 5 (f) =6

—_—

A" rogra da cadem fatm=cte
A e,g!na!Fa"Q do_ pleno jan?ggte 0 jgagﬁgg de umgay ‘func em
(XeiYe) & dmdm por

Ot (xe,¥a) (X= %) + BF (xo.¥e)(y=ys) + F(xe,¥s)= 3
2% 2y

_ Gomparande com & _&9?065’9“5 do plang = Vi(Xo:Ys) = ('le)

(-2x+ 2v ;\+5=o)
o)) (==t Jt) = yle) =4 1)

/ 2

) =(-2.2)(%*1) =09 -2/ 0=0
*A =2 JteR gue S&t!s‘feg_
|y




@ / /D

o) Yt) = (15, "2tz +3¢) = yuz) =(€%, —2t?r3)

= gl Ye)-Y'(t) = (-2,2)(t" -24+3) =0

= t'+2{"-3 =0 = 2%, 29-2=0 ([g=='t")
e L

_-..—33-_-..-5@03:-1 = t=+t4= S-t,-e.|une m‘he'f‘aa
4 ,

@)
c) y(t) = (tit%1) = ') = (2t 3t% 4)
= Uf(X¥.)-F'U) = (-2,.2)( 2t Bt*1)=0

= 31;1.- 26+ 4 =0 - A= ('Q)z-Ll"B‘.i <0

= ifelpx ave ssa)‘tie,fwé

J

26 A equacsd do plono tangente wc(gr‘ai&ap_cie_@&é)_uag

da, poce .

Bj_(o,a.)(x—o) + of (o,a)(y-:z_) + flo,2) zé

ey oy
Gomparsndo com & €quaigso dodd) 2+ w3 F
of (0,2) = —2 <
ax E
/ (CU"_clado corn O SID@} de (R)_.l )
__S of (0,2) = -4 +—
)
| flo,2)— 28f (p,2) =2 = tlo2)=5
Y
Parra) que o plono tangente a0 grafico de g seja poras

lelo 5, (112,2), podemos tmpor que N :(42/2) =0, em que
N _é o Netor normal so pleno : n = (acﬂ/au', 28 /e, —1)

- ) il A 4,4) )
Entdo Pr‘-ecxsamas ca}}cular C?(' ‘I/au e 8( /&B’

ae)=01 (sen(y*=e2), 20%)

X Y
« o8 =Lf(x.y)+ vfaf.&x+ af.3y)
20 \ox av 2y av/

= A f(x.V)+ U/af' 20co8 (V2 w?) + af -‘W"?)

\ex @Y




___3
gé-—_—_-_ (af 8% + of BY\ NN ,-_;_-

G | 8)[ ew 2y e

9, (_ng_ coslUl—Bg))’f ot ‘QUQ'\
9;( oY

 Paca (V€)= (4,4) = (X.¥) = (sen(v*~e?) 20*v)=(0,2)

Assim -

. _‘é_(i,i) — 'f(D 2)-!- i(af‘{o,:z) Q,ﬂ GD"\O + BF(D;Q) 4 i
X ;‘

oY
=5 (=4-4) =
- 08(1,1) = A(3f(0.2) (-3-1-c080’) e of (0,2).2:4 )

o \2x 2y

= 1(6- 2) =4
Voltando & [Mmpos1¢5b . n-(4,2,@)=0
= (—'3,"1;‘_1_lLI‘hQrGU) =0 = Q= 4—?3-&1--‘1.9_

______ = w=-4

Lbzimmdn_egl_‘b_)i(znt) e Mlt)=(2t5t) comp essss

cupvas est3b contidaus em T
[Flxit)) = 2¢% <« ¥ =(2,t,2t%)
21“(Mlt)) 218 & e y=les® t 2td)
Aplicando & 4% Peara: a

57"(?5,(1:))—.: VE(X ) - () = 4% -,

lf'(m,m)-- Vi (x:iy) M%) = 88>
Para, (Xy)=(2/1) = t=4 Be YFf(2:4) =lanb), vem que.

(1'(g2(2)) = (anb)(04) = 4.4 = b=4

i'f(Mﬂi)) (02b)(4:4,4) = 8:14* = 4a+b=8 = w=1

. Nf(2:4) = (4.4)

28 Q0 ponto P pode ser escnito como (XeYs) = z{(ta)=(toq',to)

s [ X = 'boq'l (1)
Z Yo = € (X)




@C / /)

No ponte Fo (cj'r'a.!dlehte de T(xv) ¢ ta;hérc‘n'l’& & ?f(tj =
= VI(Xe¥a) ff (1) = (2%Xo, 4Yo%) = X ((2to,4)
5 (2% = 2Ate| 2 = Xo=to (m)
} 4Y,3=’ >\ \L 4')’03’
Sube]tugndo g_.:f) e (I) em (m) . o
boﬁ. = -to = .t°°-= i =3) -tﬂ‘-"" i (to70) :9- Yo = .1-/&,
44,2 ot it er 2 o= 4/2
E anda: VF(%4,4/2) = (2:44, 4:(/2)%) = (4/2, 4/2)

A reta _t.a;_rwqente o T o vmay curva de nivel ~(+) de

i em (4/4,4)2 pede ser descrita) por.

X (Kes ¥o) + 91Kt LEX, AG IR,
= X (Y4 82)+ AH) ) NeR

29 Img(t) e Grf(xy) = [ y(4) = (&, 2t% %)

Yilx) = (¢, 2¢>)
£ Mals)) = 4
la, re deiay . ]“(b'.l(ﬂ)= V'ffxﬂ)'a’i'(ﬂ= 2t

Paray t=2 =(Xiy)=(2,8) = f(2,8)-(4,42) =22
g = | = Vi(2,8)(4,8) =4 (1)

A rgte ‘ta‘ﬁé_e_ﬂ_‘ﬁﬁ & uma) curvey de nivel de f pode ser escrita,
oMo . V‘H)&L\,La) (X =%o; y-y.) =0 . Coma (2,8) &0 pento de
i&[a,znum'- Vi(2,8) (x-2.y-8)=0 _ -

Como (41.-4) € retay : Nf(2,8)(4-2 -4-8) =0 |

= Vf(2,8)(-4,-42)=0 (T)
Subetituinde Ui(2,8) em (T)e (T) . R
_5 w+ Bb=4 = b=-1 =2 =142 2 gf(2:8) =("’2"-'1-)
&—_cu-iﬁb-—-o

Note__q_ue f()fl(f-}) =1(2/8) = 2°=4 ¢, ys51m podemos escre—

_V_er_al_*eq_tm\;.i'p_do_p_l@s:_i@_négat_e_ &0 _gnsfico de fem (2i§,1(218)
A= f(2,6) + VH(2:8) (x=2,y-8) F tox-y-g =10




%

) @9

20 Comg Ylt)=(A+*%+,%) € curvay de nivel 4 de T

Flxit) =4 = Yy =0= Vf(xit),yi$): g'ls) =0

Se Vf()(a.yg) =(ob) = (w,b)("‘d’/ﬁoﬁ-t 1) =

- . = BL w/fog
O r\}&;no Tr- e de‘s(:f'lto por.
T 3= f(Xor¥e) * VT (X Ye)(X= Xo, Y- Yv)

""—i——-—..“-.—-—n-ll—l

FUg ) =1 et e

./ 6-"—' 4+ (w;b)(x—-(ﬂ*/-tp)_,,; Y-—to) (I)
Substituvindo (I) em (I)

é-— 1 = au-X —ow -"\a-’/f;o + "%}.ﬁ-y- w/‘bo

= 6_4 = o X =L- %to+ V/ts*) (1)

Como o plsno contém (414.4/2) e (4, i."—) vem gue

Yo-i = o b-t=2/te+ Ybt) 5 “Ya= 2 (%o rYts) |o

0-4 = oy (4=4- 2/4p + L]3o2) = “_1_[0) = -Q/'bo+-!/+°=-)\]

- o '-E....?z_f_f[ ot 3/40™

B t2 2o+ A =0 2 (to-1)"=0 = to=1 = w=42.b=4/2

(XMYO) :( 2 -1)

Yoltando & €uaresD do plene T

dzadat (42,82 )(%X- 2 y-4)

é=1+-"/zX+ hy -1 -4)p = x+y-2y =1




