
12.5 Lines and Planes (in3D( Recall the def 12.5.1
normal =1 =perpendicular

Summary
-

Line 2 of
Planz P

Equations
thru 4 =Mo, Y0,z0) thru Pr =(Xr,y, z0)
in direction of t

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

P

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

P = 2

->

E L - · X2y· P(X,y,z)
↓
TL: Startatorigin O, walk to Po, then
walk in 4-direction of E for time. How to remember equation

->
So, for-LALO get. 5. P.P =0onee

How to remember equation Vector Eg.= - -

RIA) =OPo + Av (1)
(a, b, c) · [X-40, y-Y0,z

-t =0

Vector Eg.
R(A) =(X0,40,z0) + t(a,b,) Component Eq.

↑, lu

R(A) =(Xotat, yotbA, Z,+cA) a(x- x) +b(y -

y0) +c(z
- z0) =0

Parametric Eg. component Eg. simplified
x(t) =

No t ⑦ t ax + by +cz=d

y(A) =Yot b A where d =aNo+byo+CZoE
z(A)= Zo + C t

c

Note If ab10, parametric eg.
is equivalentto(solve forA) the 2 equations
z - Zo
-#40 == *

- -
Think of (1) as: R(A) =0p +AIIE1) l0

e A e
initial position- time i direction

speed ↳"a unit vector)



Distance btw a point 5
and a line/plane 12.5.2.

21
The distanced from a point S

to the line 2 thru pointP and parallel too
is

note

since

d
=11s xFi II"memoriesi↳somepointWorking form

11 is x Fx 1)=115sIII) Frill/siness,a Ilis,
=11551) Isint

is r=
115'sll 551) =d.

·

TEll

Plane P

->

The distanced from a point 5 to the plane thru the pt. P andwith norme I R
↑

is

d =Fs. Full Heinthe
↑memory form

picture (notexplained
in book ")

⑳ S

a
d =Inns I

d ! I d
n e

<

-
En =I compr·↑ ·--

P
/

= 1ig Inl I
e

-



&I Find distance d btw. S =(-b,2,3) I d 12,5.3-
and the plane 0.4x-Sy +8z =7.

Recall? d (pts, plane Buy normal - and thru p+P)=/5s.Fill"
-soln, a normal to P isi =(

----.
Ikll=
--

·P goes thru theeasy to find) pt. P
=(?,0,0) = ( -,0,0)

· I =

· Ison=

· d(S,P) =

Let A normal vector is to a plane t is any non-zero vector with:

- 1 0

Let The angle between 2 planes is the mangle, btw the

plane normal vectors. ↳ so btw. O and M2.

Ex2
I
Intersection of 2 planes

4 up! Let P. have
-

LetO2 have normal Wear E:
· Etion What is the intersection of 0, and P2?

,
denoted P, 1P2

2.1 If P=b2, then 0,1P2 =

2.2 If 0, IP, but 0,1182, then 0,1P2 =

2.3 The interesting case. Lethit P2 and PHP2.

· pipe cleansers help! =
Then P, MP2 is a



12.5.4

3 The equation of the line I parallel to interjection of planes
3x +y +z=5 and X-zy+3z

=1
ne -

I, has normal, I Be has normal in2
-

- -

and I passes thru the point (4,2,1) is, where-->A<00;

Y(t) =< I I
I I t L

3 3 >

Talinell to bothin
⑱
- nix, is in thedirectionof3<4,2,17 A
⑳

>

W ·

14,2, 1)
and
oh, X ne

O

...
· the lineI we lookingfor

· n, x= and <3, -8,--7).
- chug

Ex4 Write the parametric eg. ofthe line I in
Ex3.

--
- 3.
R(t) =[4,4,1) + [51,81, - 7t) =(4 +51,2 -8t,1 -71),

I <xIt), y(A), z (A) >.

↳
z(t) = -
k LetE =n, x4,.so lvl =11(5, -8,-7)11 =x72 =15.

=

Hint: think of(A) as a parameterization of a puffowalking along a line,
starting atpt (4,2,1), in same direction as, no speed (ascular)

Ill.
-

Whatis the advantage ofexpressing RCA) in Ex3
as:

R(t) = is itis,-j

I
Ans, puftis v
-

position
vector.

S



16 Find thedistance dCO,,P2) bow the2 planes.
12,5,5

I

and
0:x+y =4 <has a normal I,=<_i-, - > I =>P, =Pz
&2: x +y =10

5has a normal z =<-
i -, -

>

· An easy to
find it on P, is4,= L -,0,0

An easy to
find pt on P

2

· s42 =(
- ,0,0

·So P2=

·Picture time!

Let's justcall itenoe
is 4 to 2=e

A
-

~

· d(0,02It ispro-Il I

I

-

-

-

-7 We have done some harder examples, (e.g.dSP,, Pe)(
Read and Work examples inbook, manymucheasier thanin class.

This finish 12.5. Any Questions?
7

This finish 12.5. Any Questions,


