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•vectors are 1- When the • product =o
• Vectors are parallel when the ✗ product = 0

-

Given two points ACS , 2,0) ,
B 24,2 , 2>

find vector v that is parallel to Ars with length
10 and the some directions

ÑB =L-1
, 0,2 >

Ñunitvectov parallel = 1- • AB

IABI

Ñ =/0 .1- •
AB = ¥0.2 -110,2>lard

• find the area of the triangle given by the

points A- (5,2/0) , B(4,212 ) ( ( 112,3)

↳ c ÑB=(-1,0 , 2)
f. →

AC -- f- 4,0 , 3)

ABXAC

=/
i jk
-1oz / =/ 9,41-1-12-us / i -1158%- 4 0 3

Of - 1-3- - 8) It Lo - o>J
-5^2 = ⇐ = §Aneen_of



13.5 Lines and planes in 3 space 09/02/21

• Line in R2 = Y=mxtb

"

^
,

a×tby=C → General

Cartesian equation
of all line in R2

• Equation of a plane in R3

Suppose we want to find the equation
4,4 of a plane through a given point polio, yo,zg

and a given normal hector Ñ = La
,
b, c> ←

aitbojtck

I 1- Pop = ñ . ÑÑ=o

Ñp=(×-#yo ,
Z -Zo)

a( ✗ - Xo ) -1 bly -yo ) -1 ( (Z - Zo)= 0
Cartesian equation of a planethrough

Po (Xo, Yo , Zo) and of normal vector
Ñ= Laib, c>

Ex : find the equation of the Plane that contains
A- (5,2 , 0) B.(9,2 , 2) C ( 1

, 2,3)

find ABXBC Which ist
d
-59 =

Lo , -5,0)
a b C



take Po to be A=§ ,2,0 )
Xo Yo Zo

equation= 0 . (X- S ) - Sly - 2) +012--07=0

- sly -23=0¥ F-
y-2=0

4=2

•

equation or a line in 3-space

given a point Po ( xo
, yo , Zo) and has direction given by

a vector V= La
,
b, c >

PIE 11J⇐ > PIP is a

scalar multiple of
V
,
T is a scalar#,⇐#Épip-t.TL

Op - off = t.ir

ir - ri - ti

F- t.ir + ro = vector equation
J Of the line

LX
,y ,

Z >= (Xo,Yo , Zo> + 1- La , b , c >

✗ = Xo a) parametric
Y = Yo ④Fb equation, of a line 2

2- = Zo④ Tc
that contains Po and ha, directional

T



ex: find the parametric equation of a line that goes
through A ( 2,3 , 1) B ( 5,7 ,

- 1)

g.•
A AB = (3,4

,
-2> Direction vector

Xo Yo Zo

Po = A = (213,1)#
☐L

r

✗ = 2 ④ 3T

4=3+04 t } Parametric equation of
2- =L ⑤ -at the line

ex : Let A 12 , - 3) Bl 111)
parametric equation of tie line L through A 3! B

Xo Yo

Ñ=AB= 2-1 , 4) Aisintitialpoint ( 2 , -3)

✗ = Xo + at = 2 - t > parametric equation of a line
Y = Yo tbt = -3 -14 t

eliminate Parameter
1- = 2-✗

y =-3 -1412 - x )
-3+8-4✗ = 5-ax

m -54

(y - 1) = -41×-1)



• two planes are parallel if and only if they are scalar multiples of
one another

CX : Are ✗+y -132=1 and -2×-34-62=0
parallel planes ?

hi ( 1,113)

hit-2 ,-3 ,
- 6) they are not scalar multiples

i. they are not parallel planes .

(b) find the equation of a plane through origin that
is parallel to tee plane (0/0,0)

✗ -14+3-2=1

hi 4,113 >

✗-14-132=0
4 (2 , -3,17 Let -3,1 , - I >

ex : Determine if tee lines 4 11=1 -12£ Lz ✗=s -3s

7=-3 t 4--1+5

2- = Ztt 2- = 2-S

are parallel , intersecting ,
or skew .

I-12T = 5- 3s

g-
3t= Its

{
Ztt = 2- s

-3fS ) = Its t= - S

1-12-(-1-2)=5-3144 3s -_ Its -1=-412)
2s = I

1-1=5--3 g=yz
+= -1/2

0=18-2 % no

intersections. Skew .


