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Line

ñ IT telR
vector equation of L parameter

PolxoYoZo Let D a b c

Edpix.az then in components
Tp x y z Xotta yottb ZotteL line

EpFarallel to L Xotta parametric equations
yottb of the line L

2 Zotte throughpoint Po XoYo Zo
andparallel to the vector T.ca b e

t 1 she Ec symmetric equations of L








































































































Les A plane is defined by
Zn an a point Po and

an orthogonal vector ñ
8.2 the normal vector

I Then for
any point P on the planePOP FTEx IP 0 ñ F F 0

vector egReminder of the
04.02.93 D bebe bs on plane
8 D a b Orbit013bs

ctors are orthogonla F 5 0

If ñ a b c F x y z XoYo Zo then eg of the plane is

a b c X Xo Y Yo 2 Zo 0

Q X X bly yo z zo o
scalar equation of theplane
through Po XoYo Zo with normal

vector ñ a b c








































































































Distances
Distance from a point to aplane

Peltingate let Po be any point in the plane
17

p pop xi.gr
Zn p Top

axtbytcztd.to
Xi YoY Yo 21 207

PolioYotd

Distance D compa.PT l
tnEPl la1x tEf1 cez zol1

axfke.cz a

Line segment line segment from to is given by
Zn F I ri re 1 f trt with oste
T 1

ñ
y








































































































Quizz
































































Quizz

1 Find an equation of the line

trough Po parallel to vector

01 Po 3,1 21 15 3 11

b Polo 4 7 5 13 4 21

C Po 1 1 7 10 1 21

2 Find an equation of the plane

trough Po with normal vector P

01 Pol 2 7 7 15 3 01

b Po 1 4 1 1 3,4 11

C Po 3,0 11 ñ 11 2,2



3 Two non parallel planes have normal vectors

ñ and ñ
Find the direction vector of the intersecting
line



Quiz Answers



1 Polz 1 1 5 15 3,11

III parametric
4 1 31

equations

2 Pol 2 7,21 15 3,01

5 X 1 1 3
y 1 0 Z Z 0

5 2 3
y 7 0 scalar equation

3 The direction vector of the intersect line
is orthogonal to both ñ and ñ So we

can take w̅ ñxñ



Po 3,1 21 5 15 3 11 Pol 2,7 71 15 3 01

X
e Z 51 1 211 314 7 012 71 0

5 2 314 7 0
symmetric equation

scalar equation

Po 10 4 7 5 13 4 21 Po 1 4 11 1 3,4 11

y 4 at parametric
31 11 414 4 z 1 o

equations
OR

3X 44 Z 14 0

Po 1 1 7 10 1 21 Po 3 0 11 11 2,2

3 zy
2 z 1 0

P 21 1,7 20 t zts
OR

vector equation X 24 22 5 0



problems



1 Find symmetrig equations of the line going
through the points Po Xo Yo Zo and Play Z

2 A 1,0 2 B 3,6 6

a Find param
and
sym equations of the line L

through the points A and B
b where does L intersect xyplane

3 Describe the line segment from A 1,0 2 to

B 2 3,4 in terms of parametric and vector equations



4 P1 1 2,51 010,4 8 R 1 2,0
a find an equation of the plane through P Q R
b Find the intersection point of this plane with the line

t
y
t 1 2 6 2

5 Find a sym eg of the intersect line L

of two planes x y 22 0
y z f



Solutions



1 Line through Po noYo Zo B A Y Zn

has direction numbers 4 Xo Yo Yo 21 Zo

sym.eq.tn YjF EEz

2 Po A e 0,21 AB 3 1,6 0,6 2 22 6,47

AND sym.eey o of

b xy plane is given by 2 0

So we are looking for a point x y z which satisfies both

2 0 and f

Tiago such that

ftp ig g etttene.tpoint is
x 0 y 3 10 3,0



3 line segment from A 1,0 2 to B 2 3,4 is given by
x e t

y
3t z z zt with o t

or by the corresponding vector equation
ritt Lett 31,2 277 with ostel

4 o 41,2 3 B PR 2,0 57

normal vector ñ xD 3 21 5 0131 3121 11 5 119 2147

10,11 47

Take B P then eg of the planeñ
5 R 10 e elly 2 4 2 5 0

P

11 or 10 114 42 12 0

Q

b 101 t felt e 4 64 2 12 0 ix y z 15 6 32

37 11 8 12 0 Check
stars t.se Ie EE I



5 The normal vertors are

41,1 27 y 22 01

ñ co t.es 1 y z e

Need a point on L set 2 0

y 210 0 y 1

ytoe x 1

Po 1 1,0
Direction vector is orthogonal to both A and B take

Ñ ñxñ 141 21 11 2101 elel j ite 1101 É
3 J E 3 1 1

sym eq for L

Rk We can obtain same line
as intersection of planes

and


