Recall : Aa egn
Fix,y,2) = k

jeneral\y represents o sucface

W 3

n R,

The +amje.n+ plane +e thet surface

-+ p# (xo,yo,zo) s given by
TF(xe,%,2) * (F-7) = O

weikren out ¢

Fy.(xga"g\,ig) (X"'Ko)

+ (%o, ¥, 20) (Y- o)

+ Bk, ¥, 2 (2-2,) = O
Nete : veckor FF(%e,Y, 2o)
is nermal 46 the surface

Fix,y,2) = k
G-"' P* (%g,‘lo ) !o) o



Ex, Fiad +he czn of the ‘l‘o@uﬂ
plene to the sphere

2 +y2 s 2* = 306 (V)
ot (2,4,-4), So here,

Flx,v,2) = +yret
» Yo=4, % -

So the 'lunsm"' plane te the sphert
ot (2,4,-4) is

4(%=%s) + B(y-vYo) +~%(2-2.) =0
4(x-2) + 2(y-4) -3(z+4) =0
> A+2y=-22 = | ®

>



Q. What is the normal line
to the surface at (2,4,-4)7¢

The nermal veeter we a(re.e..&y
found is parallel 4o +he line:

%

n = IF(2,4,-4)

= (4,8%,-%7
cr simply take

n=41,2,-2> =4a,b,e)
Thea the normal line to the
surface ot (2,4,-4) is
K= xbal >  x= 2+¢
V= Yot+bt = ys 4 +2¢
2=2,4¢ct ™ F=-4-2¢
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In"’cfpf‘c."'cﬂ'ion s I¢

w = F(x,y, 2) (1)
s o Ftn of 3 variebles, then
f we set w=k, then the

egn . = =
(*o\hi) - k (l)
s @ |level surface of Fix,v,2).
If pt (%o,Ye, Zo) s on the
level surface (), then +he
3043&4-"
VF("@, Yo, zo)

a) is normal 4o the level surface (2),

b) pts In the dircetion in which
fitan F (W) increases most

rapidly,





