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14, 6, 1

fefs Given:
⑧ a level surface I, i.e.fix,y,z) =c

-

that contains

·the point Po= (No, 40,20
and t is differentiable atPo

and
· (P0) FO.

1. Thematplane to the surface I atpoint 40

is the plane thru Do thatis normal to flo

2. The line to the surface I atpoint 40

is the line thru Do thatis peel to fly
Picture of a tangent plane and normal line to a surface 5 at Po.

S

thru pointPo
- in direction of Alpo-

- thru point Do

withnormal vector fpo-

Source: Thomas, 154 ed, p851.



·
Recall 14.6.2

Planz P Line 2

thru Pr= (X, y0, Z0) thru 4 =Mo, Y0,z0)
with normal i =(a,b,c) in direction of t

=(a,b,c)

wherep=(x,y,z) is an arbitrary point on

P = 2
-

->· i L · · X2

Po P(X,y,z)
startatif then walk in

-

. p =0 x (t) =

nodirectionfeetn

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

a(x - x) +b(y -

y0) +c(z
- z0) =0 z(A) - Zo I

C t

S with Po=(Xr, y0,70)

· Normal Line I to f(x,y,z) = c at 4 is, for-ccA(C:O

T1: 2 11*f(P) -> I is in direction of If(P.) so

x(t) =x0 + / fxPo)) t

=I t E
I

·Tangent Plane P to f(x,y,z)= 2 at40 is: I

TL: 01 f[4) =(f(P0)) · p = 0

fx( -Xu)
+fy)p(y-yr) +fz)p(z - z0) =0

- Zo

· Tangent Plane P to E =f(x,y) at (No, Yo,y)) 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 -xo +

+y)xo,r
(x - y) - 1(z -z) =0.



Ex1. Consider the ellipsoid (a surface ( 14,6.3

4 +y2 +E =3

andthe point 4.= (-2,1,-3) on the ellipsoid.
1. I Find the equation of the tangent planet atDo to the ellipsoid.
1.2 Find the equation of the normal line 2 at Do to the ellipsoid,
-

↳n. the ellipsoid is a level surface (of value 3) to

f(x,y,z) =
+y2 +E

Y + (x,y,z)
=(,zy,yz)

# + ( - 2,1,-3)
=

(-1,2, -43). EKeyfp: is IP and 11.

1.1. For tangent plane P, use fly, X-40, y-y0,z -z.) =0,

0: - (x +2) +2(y - 1) - 43(z +3) =

0

2 For normal

usePost
and

signation
of fly

a

-- 2 I t

y(t) - 1 I 2 t -AsI z(t) =- 3 +
-

Et

Ex2. Intersect surfaces 3,: f(x,5,z)=K, and 32: g(x,y,z) =R2.
-

Get a curve 3. Fix a point Po on 3 I

Consider the tangentline 2 at to 3. Then III
-

So in. Recallclass Ex with pipecleaners) of intersecting 2 planes (they are surfaces) -
to geta line (which is a curve).
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