
Fin tricks Q =
k

-
How far isa from theline? (h)

It's a and. But 11 Q xfallllsint
So = asine

= Il x()
↑unit rector!



Equations of places.

What data do your need to describe a plane?

In 3-dimensions evey place has a

unige or theyoral direction

#T
A rector pointes in the ortasual direction
is know as a normal veto.



Special case :

What if the plane passes through the

origin?

#

↑-#D

O ↑ P(x,y,z)

[x, 4,z] uP

no <x, y,z) = 0

n = <a
,
b
,c)

+by
+z = 0

this is the equation of a plane though
orign with normal <abic]



What happens if you replace in with 7 ?

Phene doesn't change.

Formula becomes Tax + Thy + Tcz=

and the sure points satisfy this relation.

2
.9. Given = (1 ,1 ,07 is

P(3 ,2, 6)

on the place than O

w) this normal?I IQ( 1
,

1
,
5)?

X +y = 0

3+2 +0 P
, no

- 1 + 1 = 0 Qiyes



But not every place is thre the origin,

↑
↳·
r &

P(xsYo , zo)
Q(x ,y ,z)

8 = (X - Xo, y - Yo, z -z0]

no = 0 again

n = <a , b , c7

a (x - xo) + b(y - y0) +c(z - z0) = 0

4 , b,c) normal

P(X0,Yo, zo) some spot on place.



We can also write this as

ax + by +z +hy +12

d

ax + by +z = d

La
,
b
,c) which nonal

d label for the place / this normal

less informative

d = 0 ET is place thre 0.

T
i s. Find the equation of the place thre

the three points Q

P((, 0, 2) & p

Q (-1 , 3,4) X
&

R (3, 5,7) R



↑Q = ( 2
,
3
, 2)

PR = <2
,
5
, 37

Now we need a vector or tho to both

to get the normal.

PQXPR = n will do !

I
Y

5) = (a) +5(4 +E ()
-2

2 5 5

= (5
,
14
, -67

n . ((x ,+,z) - b) = 0

&
or & or R

n : ((x - 1
, y , z

-z) = 0

5(x - 1) + 14y - b(z -2) = 0



Or Sx + 14y -6z = 5 + 12

= 17
.

-

E.g. Find line of intersection between

x + y + z = 1 x - zy +3z = 1

↑

n = < 1 1
, 17 hz = < 1, -3,37

⑭ If I is the

direction of a live

in the plane then
on = 0.

So this line in the intersection his to have a

direction I to i
,

and I to me
.



How 'bout that cross product

T I F11 1 1 = (3 + 2
,
- (3- 1)
,
2 + 1)

1 -23

= (5 , -2, - 17

Great! Now we know a normal
.
We just

need a point.

Let's pick the point on the line where x = 0

At that point y + z = 1 =7 ky + zz= 2

-2y +3z = 1 -zy +3z = 1

Sz=3

z = 3/s

y =45

Point : (0
, 5 ,]

= = (0 , 5 , 5) + + (5 , -2-17

X =St, y = z - zt z = 3 -t



E
. g. Angle between planes

X + y - z = 5 n = (1, k -17

3x - y + 4z = 9 nz=(3 , - 1, 47

& Angle between placesin is just asles&- between normals

#: iz= Kill IInell cos O

3 - - 4 = - 2

Itill = Ja

Klick=t= Eb

0 = ancos (2) =


