MATH 10C: Calculus lll (Lecture B0O)

Today: Tangent planes

Next: Strang 4.4

Week 6:

homework 5 (due Friday, November 4, 11:59 PM)
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lon qen’( plo.ne_s

Recall | if f is o function of one real variable, then iis
jraPh ddermmes o curve C in R® c
and the JfomjenJr ine o the graph
of { af ‘Do‘mjr Xo (s the line dhat ﬁ -
"fouches ' the curve C at point i)y A

£ £ is o function of fwo variabls,
Then 115 SY‘QP‘\ determines o sucface S,
Q_T\A ’t\\g '\'Q_hﬂeh‘\ P\o.he_ +0 S at

(x"(‘jo“F(‘lm"jo)) .lS a ?‘Qne_ -H\Q.(— <

touches* S ot This Po\h‘\.
(
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TO—V\O‘QY\‘\' plane
DQ’F Let Ro= (% Yo 2o) be o Pom‘\' on o. surface S,

and let C be any cume P&ssmf) -H\rouﬁh Ps and mfj
e,n*(re[j in S. |F dhe ’Ymnjenjv lines 4o all such curves C
at P lie in the same plone then  Fhis ?\ane is called

the -}o_r\jenjr P(QM 10 S o P
Dt Let S be a surface defined
b3 o diffecentiable fenction - feuy).
Let P=(.ys) be n the domain of 4.

Then the e.CfU\Q'l']Oh of the /\

-tomaevxjr P\Qr\e to Sat P is
2= Flrege) 2 Grnigy)(roxe) ¥ “(T 90370 )

A




Ta—r\o‘er\* ?\ana
To see That dhiy Hformulo s correc:&‘ we coan +ind dwo

curves in S that pacss Fhrough (%oiqe, F(xo090)) 0nd  defermine
the equcﬁions of The '\'0«\32(\'\' \\nes .

Teke Pl =<tiye fltye))  and Ts)= x5 f(re5))
Then for any t (such that (£40) s in the domain of £ )
ﬁ(#) IS o ?o{n{ on S. . Simi\o.dj' or any S E"(s)

s o fova on S | Moreover, ?(IO) = zf(‘jo§=<xowjo -€(7o.j«)>

T&_nﬁen‘\' line o P ot t=x.: Z‘, (+) = ?’(n)—w ?l(xa) (€%
. v 'g:
with PC*)‘-UlO]%“*j\)) i) [
S\ml\uflxj : ‘hvxjen‘r line o F(s) ab s=9.: £4(5) 7(jo)+ 7//3..) (S-5)
§= Lo, %(Io\s)>



To-r\qer\‘\’ P‘OJ\Q. n=dadhed CPo= e go 29 | n- (X To, Yy -2
i =0

\Jecfors ﬁ’(m) =<1, 0 -»(1, 1Y) ond ﬁ(‘j o) = <o, %l; (o1 90) Y
ore  hot Fofalle\) Thece foce ‘h)ﬁeﬂxer i th  the ?o‘\n#
(la‘*jn 1C(T°“j‘3> ’Hwej defecrmine o -P\O.he_ with  noemaf vector

Ty
:ﬁ‘(jo)x X‘;”’(xoy =] © \ f(x )
R 0 32 (2.

_<?f( k])l?sg(xgjo>;—‘>
The eﬂuqJﬂ'on of « P(cme_ Passmﬁ -H\roujk (xm\ju\qc(lo\jbw

w'\\'\\ horw\q\ \IQC"OF —R 1S

E 3
7}%(}0(\3«,) (DK—L} + '5—:_1—(1“3")(3\?) - (2 Q\C(’rﬁ‘jew: 9



Tanqer\* P\oma

Examp|e Eind the ec1uq+ion of he -kgnjen-\ P‘QV\Q_ 4o The
sucface defined bj fae function  £(xy)- e ol FoinJr (1)
° S-}e‘: [ ComFu_'\’Q ;3_'_5 ond ’%%

_alc = eik)j %:— an X
= S’re? 2 Evaluate g—g(lmjo) ond g_g (s Ye)

) -1 L
%("_‘>:e'("3=‘€‘=% ?_(‘ Ve =€ "é’.
* SJFQP 3. Evaluate -r(xo.jo\ c (v = e :%

° S*e\atﬂ P\us e_\laffjj(\r\'ms info  the e_cluq{—ion:
2= g (g )t ) S0yt



Tanqan\’ P\o.he does pot a(woﬂs exasT at eNerny .\)o'\n—\-

Example ("I'omjeh'\ ?\ana does not exist af (o(o)>
. "

Let £y = el (x9)* © (£ (rey) s chinmoug )
& ( (I.\j)ﬂ:) g - surface defined bj £0xy)

Consider the curves:

Consider the curve ?[k)—-
_T\\en -F(tl‘t):

For a -fo.njer\‘\ P\&he to a surface

To exist it s sufficient Fhat Hhe Function dhat defines
the sucface s d fferentiable



Linear &Pfrox'\moﬁr(oﬂ = £ () (1) (x-70)

Functions of one variable :

the fongent line at % can be used /
as the  linear O\QP(‘OX\\MQHDn

of o function f(x) ot Poinh /$

7/ Xo

X close fo  xa:

f@)= F(xe) +4 (1) (x-%:) for X close to
Functions of 4wo variables: 4he ‘hxvxjenjr plane at (10,7,,) con be
used as Fhe finearc o_\.)(\prox'(mchr\on of fix.y) ai POMS close 4o [19,3°>
Def . Given a function z=f(xy) with continuous Fac’ﬂ‘ql decwatives

fhad exist at (1.40)  the finearc approxmation of § af point (e yo)
\s 3\\*0-“ bj L (xey) = Fleecgs) + Fi Bevyy) (010 v %(Xh‘jv )(j-j~>




Linear G-pploxi mation

Exam ple

2% -y- |\

G]\I?_r\ ‘FLLHC'HOT\ 'F(xl‘j) = € J &?F(‘ox'\mo{"e_ £(|.OI‘O.99)
using Po]n%s (1) as (Xe, Yo ).

ComPu+e the derivatives
x-y- x-Y4 -\
ﬂ(omj\ -9 Y ( ﬂj(xaj):-e_z J

Evoluate -f‘-ﬁ and -F‘j af (Xeiyo )
fOu)=e=1, fHn=2, fy(i)=-1

. | . 0.93
Write the lineac awrnxmoﬁr\on e = [.o30Y

L) = 1+ 2=-0)= (y-1) 107
ComPu‘re the Q?P(bxiMQ{'ion: I__(I-O\,o.%)= \*’2'0-0\"(‘0-0L)



