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14.6 agent plane 14.6.1

Let Normal Line 2 andTangent Plane P to a level surfaced at.Po
↳C =a constant·a level surface I, i.e. .f(x,y,z) =c

that
contains the point4=(Xowo,I and t is differentiable atPo

-
and

Picture for the defs. [Source:Thomas, 15 ed,p851]

Def Normal line I contains Po and

M fle. is II to (normal line 2)

T: *Ap gives"the direction ofthe normal line"

Def Tangent plane P contains Po and

71p, is normal to (Tangentplane P

TL: flp gives
"a to the tangent plane."

Recall (512.5)
B

Line 2 Planz P

1514,5,9845)
thru 4 =Mo, Y0,z0) thru Pr =(Xr,y, z0)

For Ex2, recall
in direction of t

=(a,b,c) FO with normal i =(a,b,c) F8

#Fleo is
whereP =(x,y,z) is an arbitrary point on

·Ito a level set
P = 2

P(X,y,z)
P = D

of thru Po L · · X2
Iso - - (a,b,)

· I to any curve3
o ↳ e

thrut on a x(t) =

No +at
level set of 5 y(A) =Yot b A

n · PoP
=0

turn Po (a, b, c) · [X-40, y-Y0,z
-t =0

z(A)= Z0 + C t,
a(x - x) +b(y -

y0) +c(z
- z0) =0

1. Now go to next page and come back to
Ex2 after we do Ex. 1,

#2. Let the intersectionof surface 2,f, 1x,4,z)=k, and22: fclx, y, z) =R2
bea curve 5. Fix a pointPoon 3. Then the tangent line 2 to 3 atPo

Recall class Ex ofinteresting plansareeisparallel Tiennormal to level sets ( 14.5, p845.o Cylinder) (plane)
24

Efilpot 2-
*tz

Ss fzlpo =>I ll (t),* *fz(p)
402

=>

Exfilsov This finishes in b



↑

Set up 14.6.2
-

Given level surface I: f(x,y,z) =C, pt P
=

(X., y0,z.)53, and of 8.I
po

key:flp, gives E the direction ofthe normal line 3
a normal in to the tangent plane

of 3 atPo

· Normal Line I to fix,y,z) =c at 40 is;

x(t) =xo
+A fx

y(t) = yo t A Kate
z(A) =

Zo
+ t

· Tangent Plane P to f(x,y,z)= 2 at40 is: (TL: i.p.= U)

fxly( - xo)
+fy)p(y-yr) +fz)p(z - z0) =0

· Tangent Plane & to z =f(x,y) at (No, 40, f(x, y0)) is:
T2: z =f(x,y) () f(x,y) - z =0. And (f(x,y)-z) =(fx,fy,1).emp
So use above Tangent Plane to g(4,y,z) =0 to get

fal(xriyol 1x -xx) ++y) (X,Ho (x - y)
- 1(z - f(x,y)) =0

-

Ext. Consider the ellipsoid1 +y2 +I =3
andthe point 4.= (-2,1,-3) on the ellipsoid.
1.1. Find an equation of the normal line 2 at Do to the ellipsoid,

-

1.2. Find an equation of the tangent planet atDo to the ellipsoid.
soln the ellipsoid is a level surface (of value 3) to f(x,y,z)= X
- I +y2 +E.
#f(x,y,z)(

=(,2y,z)1 =( -1,2, - 432.
9

1- 2,1, -3) >

1.1. Normal line 2. Use Efle, 112, i.e. *flp. gives direction of1.

So an eg. of 1 is xx) =-21y(t) =
-
A2.

z(t)
=

-

3 +
-5t

1.2 Tangent Plane P. USe *Ho +P, i.e. fly is anormal istoP.
So an eq. ofDis -1(x+2) +2(y -1) - 43(z +3) =0

③Now do Ex2 on bottom of paget,


