|
Gnstdsn = exp (x*~4?)  And Fongerd plane o

SMJF-“"'" b (1, =, ). We Ca.ign.laie/
"a%‘ i '21_ g : 2& ey -~ C?h
= B X exp(x=97) . m!“,,f;-- = e’ = 2
2% 2,2
== = -Mep(x*47) . 2 _ o 5
2Y ) E%L-ﬂ = -3()e’= 3

Then  4he ey~ of the tungend  plane o 3= 1 0y) ot (x, 9,)
G/ I-'/_
- ~ °of - ...._B' -
R 2 (X=%) + a?’ Ii;’& %0)

X, )
In ?M'HLW‘*-”‘"F; for %%, 3 = (1, -1

-1 = alx-N+ %+ 1]

Fi 1}}

Remu-rir( 1 P-:’E‘{Er {oalk b = (Xr'f_{ z) - QKP (xz.y’) -7

fhen VF = <frlff ?ﬂf, _?> Gariuts Hhe r{armwﬁ

to the *\-On?fx\jb Pmne: of Ahe fwhe F o= 0..
Ta dhis problem, we've O—lfm_uha coledoTod 5 and Fy
OJ‘: (il-lji) and Fi = _1 Haws .
\“."Fj{‘*__'l}--(af a),-z} |
Hren He P!ﬂum o (1,‘1,!} (£ Illmpfg.--
a(x=1) +2+) -@F-1)= 0
which s Hha Seume o€ we rf:mml uia_—H\e textt ‘ﬁumwl&-

The Point: Not oll sucfecsy come mcatva pukm%ﬂ-cp as
Z = £(xv). Sometmes we Can ML@ debing Z 1M
Tn ol coses we (an Meweate Ha Conditian o'lee‘hnma-d
& swfue in iT&g in tems of F(xYZ)=0.

Then ob (%,Y%,2,) en the Sachua F (xv,2)= O
we  con  colewlats e ey’ of the toagh plene o5 bllows,

( Eﬂmwfiq gine
AV F’ ® (X=X, Y- Y Z2-Z) = 01 P““‘f;ﬂ- -:;.::Ph "
i &%, %) f el (B

hc..;'H«g,ﬁ




@ |
Find lnescization of flor) =Xz ot (6,3).

Notiw %&f T ’/'-3- and a%f: ‘x/%z . Thets wie
wnPaveus ob  (6,3) s flgg) ir dr’ﬁrcvd’?’wﬁé o (632).

- K| (- of -
L (v F(6.3) + 'a"/(s,i? 6 o (s,af% ¥

s+ 'é‘“(“‘") -.x-la-?- (4-3)

——
e

- %X“ 2% +3 = L()‘;")}

R—E‘M; Iﬂ 7‘{-&0 Off}r?eﬁjfﬁﬁ; V—f: <
e

2f 2N then

oxX ;99 ;
can wsrite L%, }’) = -F (Xo_, %)+[®F}(&,ﬁ,ﬂi <>(-><,J 5"*--)‘;>
most ever a%:‘:ﬂg Con be wir J?ﬁ‘.‘n ” K::A'.'A% UIJ}?G? e ‘\v " eper odor v

"%‘Hﬁ#ao] U =

= ¢ % sin(s+ at) se
du = %Sﬂcbs + 24 4t

U it o fnct. of fnmf%

.

¢t Cos (S+ ot) ds + [ ~e‘*sin (s+24) + e*’ta c:as(s%at) Pdt

jcos(w 1) ds + EF*[9?$(E+?t)-Sh(‘ﬁ%tﬂdt ‘;C"WJ

Y% | W = XY exp(X %) Rnad the dodal - diflerenciod
— 2w -
dw = %—x-dx + -g%i-d?-b .%%dg

—
p—

[wexp(x3) + X4 T opxd) |dx + [x exp(x3)]d'y + [x*% expixa)dz
%x}{(%+ X9%)dx + xd¥% + x“edz} = dw ]




@D

ZYF3S [ S B h " Q{f: :
Uppose  we ove g orome tei
( y 2 | p c ole}meJ Sur'&x&}
( / ) < / ﬁtu S"Iv} ’UCMV>

fed the  Hungpnch plene ab (), 0) = by iy Dy This

{EJﬂLEE s d;‘gEf&V\iﬁ -‘H'w.m ‘n\l EMLB Prabiems 1A “'11"1"'1;.'" IC?C#?#(’J‘

busic% the pictwee  is some thing  lilee the Lollowing
z N

s AL
o= 20
r = 9r
A"
dv
ey
N = fa 200,

Now oll of Hhis showld be dona ob the point of
\n"tﬂesf whaag U=| and V=0. Cﬂ-lﬁm Hrem

A - 2
e <3U‘; QStn‘u} Cos VD ‘5‘5(';"4) = <9; o, 1>
or

= = <o y ?uwv;uﬁw) L) = ¢ @,3,0)

T2k .
(ruxrv])*:l'?\ t :-'&?-!'thz :<-a}g(q>
(1 © 2

I
) o

We hove Ha pomed N = £-3,0,3> and o peint (1,0,))
tha Fungenb plane  hus Ahe '

o
Fa(x—n\ + Hz-1) = 0|

/




Considan 4he poramettized Surfeco @

vy, v) = {u, »@n(uv): v
W =<, g5V, 0 = <, ":T,O>

v o= <OI.\_L’- (2

/

& ) i
_F otk
Fu.v:ﬂ, =1 F a0 :<-‘L‘T;'lj"$_>=N(UjU}
e ‘N o |

we  Could find the "\hﬂ%ﬂv\)b lePLE. rest anﬁwm now  wb
lefe  wasider u=| M= whane, d

riL,n = ¢\ V) 1 =<1, 0 1>,
WD = L0, =,
Honee Ahe  tucgpeh plane is,
E"i '&‘%_-0] t 2=i=0 = X-%t+2=79

__._—F—h'ﬁi

R&mﬁ-flﬁ We have Seen S VIL) r\nevaan c’f cie.rcn'bfmaz
2 suache in RS _
1.) As a level Saefuce 2 Flyve)=0
2.) As o pecametiized surbice i wv) = (x,% 2).

Th eHhod o Ffind He oo plant ot (X, %, Z)
one -}’}‘T S“ﬁc&u fillowed woe %:; #f o Iffa.:!ﬁ&d'ﬂ“

1) QVF(X»,B‘L,Z,))' (%=X, ,%9-9,2-2) = O

) N (U, %) e {x%.,%-4,,2-25 = O |
LU;'IEKQ N{M},V): r“xr'v and r{,ug;\."’u) - Lx‘;yu,z:}

tgﬂu should oe (‘.D;WENMLQ with betl, Co.S€S.




@®
@3 Fb flxe) =SxTg  Acd DF ab (41) in © = -/ direchion
S . s L
QF)w) = e m>-’l’ ) =Gle=, e
G?\F)Q"i;! "—"< 5/3 j"}/a> . Now lets —ﬁnd +he unvdt wve chun
(1) 'H"LE- e = ““_/6 clit‘ec.ﬁm; here e is +he ufu.c-..g Pu’lar t:anra!mait,_

l\.l,\“\A { ces ("T‘&} sin(-W%)D = L

=, &)= U
Duf () = () e T e v

LA "4 5<T4 2y
T

il

1=

?Bmmfk we ould have used Duf (x,y) = £ (xv)cos © -l;—-? (xv) 8in @, however

T/d ?ﬂfftr we lesrn to do -H\m%a $rorn  beacic principles as O’PPME-J "’"C‘
Jmlr plus, % d‘“':& On o et

I‘d E'K-Pldf‘ Lﬂbu"i’b ?(gue "H\ﬁ %fM“«t{&
Vud (x4) = £, (xy) tos O & -G, (xv)cin @ £ Qew uvted it

4, The -s’rw'hn%.
point for vt W Duf Goy) = T e u .
[Bleaz) Lt flxw) = Sxud = 4w |

Vf = <_ﬂ“.ﬁ) = - 13X, 10xy - >

(F£)12) = <36 = 1a0a) |, 100)@) -4 = <-4 16D
The tody of chanse of £ a,{ +he poiint ‘P- (,2) w the U =<3
direcﬁa}? \s 4he  dicechonal dediuodive . we sheld Check 4had
U =Y

nhia (U] = -\Itgl E + rz*)
vedbor,  Thug,
V) = Ef)meu
= <“"1, 16 o <E’f/:3! n%-;)

= 35 (-2 +1ag) =

= sliee) =

AU b une




@
b £y) = Wa(x™y?) £ Def) @y fe v=d-1,2>

Notia thd VI =T Hhus V= o<l ). Yow can cheen |0l =1,
Y = LR,
(Ff)zny =< &, 2D
WF}QU‘%(-M%) = TelY <L e = ;}-;-(-wq) =0
Thas we £ind |(D, £)(3,1) = a

A | . A -
BUEFM) Lob V=<2 55 dhn V= T=<23> h v|]=1.
Soppese  £(x,% 2) = X/ (9+7) . Frnd Qg f)40,1),

V=< g ; (t;::zf , croa
(V'F)(Hflil) = < /a . -H/"f/ -If/"i> = %!<I ,-—QI-Q>

(N€)t1)e ¥ = Y T <9< a3 = 5o (1-4-6) =
%em{:nbe we ’c“l/\& E:D@'F){H,i; *) - -%qﬂ'a

M* H we have $(xy) how VF = ¢c2f fif), 5 v A

ox , oY
hove -F(x,yfz) thon U =¢ 3155,_,! afzé.,‘ 752>, If we have

"g'{x'f xl;"‘; \xﬂ) “wa \:74? = <a%x‘ / D%?‘; T 9%5{..,> g (BEHF) ei‘
_ngumfﬂ} Yhad X, , X

emr Xa are CARTES A Caaggwﬂmg_ In
b‘!’t’\t?ﬂﬁﬂt"ﬁ“ﬁk—&- Snﬁ.g}e,m; )("“- C-o.ltwlnjl‘an UF W-F ¥ More MH’&,




G’”*“"‘t"‘ 'F(xrﬂ!)=xi*\f1+?t- Find the direchonad derivadive of
£ o (3,1,3) n dhe diccchan of Mo or;%&l, Thed i by (-Q}-Jr_g)

&lre_aﬁunj we need o unit veche s, I;.ha Le,,,\‘gﬁ., 4+/+9 % cmr#m.u'{'

2 |
Y = ﬁ_"(‘af*if‘3)
We Rnad the Wiem{ of “Ff
Vf = {2x 2y, 22> = N{){EH;?] = Y, 3, >3

Hbﬁm

A = Tl vk -
((DMF)(QHJE) = W("Irafa)«(QI 12> _T:'"‘;"(ha”g): %
_'ag_

Sinee & = %’%ﬂ = B{ﬁ' we ‘GW \(@if)(ﬁflj}:-g-i N ]

Remaclke: leved surfias of Flx,v,2) are collechon; of Points  4had
WB' Xyt e 2t = 'k = ¢t (”""" tan feetict  oliscwsrion
‘fb‘f’\-ﬂ tase 2 >0 So = F CS0 fuch +hi C.lté nam&f'-g "".I'?th)
A"?"‘“Q' nefia  Vf = 9<x,¥ 2> 5 this i fwia = (x,y. 2)
it I:?m]n‘ff in the radid dircchion, We note  +hud (V‘F)fpj wiltl
3«1:: the noemod veechr 4o A ﬁ)gwi; g/m o' X124+ 7°= 2

id) ‘F{x;‘@iﬁ] = /Qﬂ (XL;]E'EE) 'ﬁm’ the m.n..t;-([ﬂ'l.,um f&ﬁl a‘? C'Ny\tag a‘P ‘F
of dhe poit (1, -3 -3), '
U?pm%ﬂ*ln& Hha text Hhinl ,Qﬂ(ﬂega-*iw #)  mokes
Sense Now., Nohw , sina I(-2)°(-3)® = 1M)(-27) = ~]og
%flr meany f(ff‘-%*3): /Pﬂ(—'fﬂg)‘ fVaw '1%44,( ir - .
~n fn'ferjpla:ﬁfrun ::)( In {-fﬁ&} 1 {am‘p&x variabies budb Géwi:u;%_,
this is nd Vs peint. : ‘
® @5?’ ‘F:)( F\N-_l Mox vote of C}R&ﬂtg, u‘F__‘F szb (l.r -g“; 3)‘
4:(><.?’,'E) =+ AMnle) +3 0 ()
H =< t/xr 2/':*} 3/2-> A
(VF)“’-JJ) e < Ya —'J I> -T-ituf L:; = ';‘-'é_<*;-h 1>
IV£Ua) = I3 gives © =0 and henc

e m chen of £
Ouf)072, 9= 05ed = Tve | 5 1050 Sy T

Qf
6




@3

[ S 1162 24] Find  directisne in wihich £ xy) = X%+ sin (x9)
-’{MI ot‘fma’?ﬁna.ﬂ d{f:kfﬁ-h‘ue a}ﬁ [!/G) wotfh Wediia 1. ’ﬂu\,ﬁ s ﬁncf

13 Such thd (Da {H)(‘f ¢) = 1. For owr  (anvenien w '{\‘:.‘l‘ us
d'E}hM ﬂk.b un Wnewns SU!..O‘L’\ M {:{ — <ﬂk! b>. (&2+bz = l'l
N S 2 \ 2 -
V{: = < A [de-fin {:J(*-ﬂ]]j ﬁ[xz+ Sn (xs)]> e C)‘lwfn-rukﬂl '
= < axX + Cas (H‘a—‘}%[x;&‘] ; Cos (xﬁ)%[x%J > _
= CBR+ Gtes (x4) | Xeos(xy) )
N ows @'F){i‘ oy = < ], . We wish 4 M (DG‘F)(*;"-'} - 1/ “hob l'.t"i

(V)00 ea by =L3,1> «<a, 6> = Da+b = 1
TThe e-tf’ Do+b o éblua wmuxa sl % But  we also devwaand Yhadd
et = 1 sihe we wish ‘\‘D fird the alfre_qigm: A which (’Q“F_Jf!ﬂ} =1.

- Eﬁau coan  SoR W 'g—ﬁ +twso Sulwr";’
‘ﬁra,-.. +ha a/ﬂ'.i.Ph..
. a’.?bm-i{ eﬂ&_ we €ind them as 'fz"nw.;

i
&,

,X 1= o’ +b° =%+ (1-20)° - Sub&}‘rh-hn‘;r

= 0%+ 1-Ya +4a*

= Sa’=Ya+

Sa’-Ya = a(Sa-4)=0
e L

-

[

%ﬂ
ﬁ/‘\
pl"'

L4
1 -
T
B

o

L A CT S )

Propecties of  fhs aﬁﬁff'ﬂ»t . S}PP*‘*}{ a,b el an UV are Jﬂdﬂ'w&;
V(ourbv) = 2 (au+bv)g = [a@;u)+ b@;v)lei = aQu)e. + bQV)€;
Therehie we find thed tha geudiuat hos | Vilautrby) = aVuU +bVV]

Netie dhe coiticd step was 95 (ausbv) = q;};ut_fgg‘.v Mis e push
g}ltfﬁ{w na‘ilh})bﬂ ﬁr m ‘ﬁ-*”uwfﬂg ()]EI"TE 1=;{g{_‘)n= Q‘EM(EWA(UJ))

0 iy
SX—T(MHW) — a%%« ¥ b.ﬁ?‘;’;

The ;ﬂef Pm-per’ﬁb.f oo jm;;’w{'/j} we ﬁu.r} c.f".ﬁx.n fndmc:f,
g'w-fievd) of power*-fw[n n— ‘f':'mef}aﬂm for each L,




lgl!:{%?? Wﬁml 7??3 Sufﬂ vieys +tha ﬂ’drﬁ:a:ﬂ ﬂnﬁ-ﬁ'm, 74‘-& M'j‘;fu
version i Nt much  lengen.
V(au+bv) = <L %(&m—bu) ; %(ﬁu%ub
= 20U ?
agh+p 2 L% b2

= 2t o4 2V 2V
Loox a3y + Lk , Oy

= ad®%x, Moy + bW Vv D

=a NYu + b Vv,

Suppese T ey, 2) = 200 &9 (-*x."-- 3y - qvp)
s B dempecskue in °C wewwed @b (X%, Z) in meken.
(2) VT = 200 -2, -64 'y 182 @xp (=%~ 39 -92%)

= _ygp &30 £ 34,927

Nohee 4hod  (3.-33)—(3,-1 3) = (1,72, 1) /s & vecnr
’ﬂ\a.b Par'nfj fb (3,*%3) From ._/-9;-,-‘;9)_ We rwd 4 v
U’ﬁ(}m« "ﬁ’f’ (TN PIA(P::.J;J‘ ar HJU'..JJ{;:"_"‘ :E%,<[f"alj> LH'I'“ G!Q_
-Y4-3(1] -
D TY6 12 = -i%e M0 a3 186 <, -, 1D

= e g% (a+6+ 1) -_-t TNy (éa::/m)

3e1®

(Efﬂ)'ﬂq el (oda ot C.Mncat o cewr  Wham .
03 To| = || = |- 0e?¢o,3,18>) = vaoe T ToF <[t 2"

Thi fmppm; hwkw {}}} VT Sed i dCr
A
U = '---|____ -~ 3 ~/g .




B

}%I’Lé#zS] Find é’rﬂzt of ‘f‘m;w‘é ﬂ/ﬁm and Aamed line o
He  Surfuee XP-290+ 2T 44z =17 o (a, )

Moka =20l + () +¢)-1) = 4-32+I-1= 3 5o Ha pornt
15 indeed vn the fucdia ar claimed, This 1 o Jeved rurfre

let  Fxy2)= x*-29°+2°+9Z - then F =0 ir thaswha.

VE = ax, -49+2,92+%)
OF)o, 1) = <4 ,-4-1, -2+ 1) =<4,=5, -1,

This s M nermed o the \evel swha D (9,1,-1). Honu
t{(x-a) =S(4-1) - (2+1) = 0O :%ﬂgwiﬁp/w fo F=cj

(3; /, ""*).
WE hove & oifechn ('f!-sf -;) and & Pdf;'tf {9{;}-” the I %fmﬁ"
Hhis pont with fhud ditedion s s1mply,
{F(H = (3,1,-)+ %ty 5“5:"'2/

.?tmﬁ: 'ﬁou tan Solve -_.4,- A and seb Ha E;f'éff @}‘M—/ 16 aﬂrlff
A “Iaﬂwefn'r.h e;#*'—'*‘} for 4‘44;} line , Bub W}\“a bodhen ?

Considas bl socfiss Fliy2) =0 and Gl572)=0 . Sypes
th JPeR whh F(P) =0 ead GU)=0 and (VFr €6 #0.

Show (?F)U?}' WG)[P}:O &= _Nﬂlmd lnes of F 46 b P are | .
Sinen (?F){?]f@@){ﬂ point in ditechion of ﬁumm.p lines 4o F and G of P

‘EES?ed'iqua Hhis  shdemech s sbvicus, _f.mfs ace L. f thesr
Aireckion vedors  ove ?Eﬁ‘r‘u\nlimlxr mmnfna Yheic  det-prodndd v Zero, The
(onverse s the  Samae . HHMJ Jines ,ﬂaf;ﬂt a}an; (t?i;i!ﬂ' and (?G')(F)

oo e fad tht tha linec' ditecfisn vechses hove dof-predact

2eo = (IF)m. Q6)m) =0.




Rlensiy |4 Flapa)e ithgvost.

G‘ (}Ck,?, 2) = )‘(24' Y2+?2—’(‘2 %LM \evel SN:FL\{M F"'"*O $ G:G

NVF = {3, 9%, -32>
VG = <2, 27, 22>
VE-V6 = 4<X Y, -25¢X%, v, 2> = Y(x2+v2-2?)
Gn 6 ?u{r&' of atesedhion e hove F=0 and G =0
A xy-22 =0 4 @79'(?6) =0, P\\%aﬂ« net
ashed 'Ua Yot / whed e tha puih"fi of  Tnkersection ?
Oz_xﬁﬂﬂ'&"’- ft = XY R
Sgb= ot T *i"'/{" = Xy? r}’a
Ahere ose fwe circls of intersectun, wa ? O Sz’xc.e}, in this
P.-’ﬁ.m Ve }uwe frmp/efe}.r
X. +3' =
% =0 - % =X

T'm sue M;,?Lg Wwouwld %wa
Wi W NiLeA pwh.w_




