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Key takeaways:

• Equation of plane, normal vector of a plane, how to find a plane knowing 3 points.

• Angle between two planes

• Distance of a point to a plane

1 Equation of plane

If n = (a, b, c) is a given vector, r0 = (x0, y0, z0) is the position vector for P0(x0, y0, z0), then the plane going
through (P) going through P0 and is perpendicular to n is given by

• Vector form r = (x, y, z) 2 (P) if
n · (r � r0) = 0

• Parametric form r = (x, y, z) 2 (P) if

n · (r � r0) = 0 =) a(x � x0) + b(y � y0) + c(z � z0) = 0

• Other parametric form sometime we write

ax + by + cz � (ax0 + by0 + cz0)| {z }
d

= 0, or ax + by + cz = d.
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Example Find an equationof aplaneorthogonalto 1.4 2 andcontains 0 3,1

1 1 0 4 ly 1 37 1 2 z 1 0

Gy 12 27 2 0

4g 22 14 0



Example Findwherethehue FCH 3 t 2ft t
intersectstheflag

write 34 2 1 2154 6

3 t 2 t 10 t 6

1 8t 6 8t 5 t

thus the intersection is 3 2 5

Example Findanequationoftheplanethatcontains 11,10 Congo of
needto find thenormal vectorand onepoint laabe A B or C

By definition

IBE plane AT IT
AT a plane I

choose

A w̅ IB AT
B lanyotherordering isfine IB I 1 1,01

C it I 1 1 1,3

1 1 3

it it at
3 3,0

pick A at apoint
11.010 31 1 3 y 0 0 z 0 0

3 34 3 0

xty 1 0



Angle betweentwoplanes is the angle betweentheir normalvectors

Example P xty 27 4 P2 42 2x 21 5

y 27 4 2 24 42 5

11 1 21 52 21 2,4

a

thus T or 180

ie
of

this 6.1 IPal are parallel

Anotherway to see 2

they are parallel so are IP Pzl

Theorem
If P and 1Pa are non parallelplaces withnormal

vectors it andnot thentheirline ofintersectionhas
directionvector I xnt

How tofindthe intersection line unit in 11,212

Example Findtheintersection forCP tytz 1 Pz 24 22 1

Computedirectionvector I line isdefinedby
a direction vector

I Ix i k
a point

it 4
or did



How to chooseapart y z itmust satisfy

11 1 I canpick 1,907 thereareothers

So the line is P t 1,010 t o 1,1

Distance from a point to a plane

Thedistance from a point P x y Z 1 to a plane D with
normal x ̅
goingthrough a

P point R

not in the right triangle
p

R
no not

IP R K

dist P IPI IPII I proja IRI I

recallfrom leitone 2Gt RPI compare ith
distance to a line

1h1 affoint

Theorem The distance betweenthe
point P to a plane containing R with it normal

is dist I RP.FI
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Example Findthe distancebetween PG 2,41 to 3 24 62 5

7 3 2,6
pick a point on 3 24 67 5

R 1,2 01 you can choose 0,0

forexample
then d IRP I RIP 11 2.41 1 2,0

In't 101 4141
1014141 312,671

11312,671

s




