









































last time Lines

P ñ tP telR
vector equation of L parameter

PolanyoZo Let P a b C

Pyy
z then in components

p x y z Xotta yottb.Z.ttcL line
4

Eparallel to L Xotta parametric equations
youth of the line L

2 Zotte throughpoint PolxYo Zo
andparallel to the vector T.ca b is

It 951 221 symmetric equations of L



Today Planes
A plane is defined by

Zn an a point Po and
an orthogonal vector in

a if the normal vector
I Then for

any point P on the planePP ññx FB 7 0 B P R 0
vector eqReminder

or P D P.jp
of the

04 02,033 B bebe be plane
8 5 0 b a b dsbs

ctors are orthogenla 8.5 0

If P ca b c E x y Z F XoYo Zo then eg of the plane is

a b C X Xo y Yo Z Zo O

Q x Xo bly yo 2 20 0
scalar equation of theplane
through Po xo.jo Zo with normal

vector P a b c



a Find an equation of theplane through the point 1 2,4
with normal vector n 22 3,47
b Find the intercepts and sketch the plane

Solution 21 1 319 21 9 2 4 0

or 2 34 42 2 6 16 12

x intercept y 2 0 27 12 6 1 100,31

y intercept x 2 0 34 12 9 4

Z intercept x y 0 42 12 2 3 y
10,40

096,001

k axtbytez d o linear equation of the plane
d lax by Zo

Q x Xo blyyo 2 20 0
scalar equation of theplane
through Poxo.joZo with normal
vector P Ca b C



EI P1 1,2 51 Q 0 4,8 R 1 2,0
find an equation of the plane through P Q R

Solution 41 2,37 B PR 2,0 57

normal vector Ñ xD
I

3 21 5 0131 3121 11 5 101 2147
p R

10,11 47

Take D P then eg of the plane
Q to e telly 2 412 5 0

or 10x fly 42 12 0

07 5 401 b Azbe Asb d.bz deb a.be

Ex Find the intersection point of plane with the line
t
g
t 1,2 61 2

Sd 101 t 11ft 1 4 67 2 12 0 lay 21 15 6 32

3 11 8 12 0 Check

st is 1 5



Two planes are parallel if their normal vectors
are parallel

EI 10x fly 42 12 0 and 20 224 82 1 0

are parallel
ñ 10,11 4 ñ 420 22,87

Two nonparallel planes intersect in a line

In
angle between planes

angle between normal vectors
10

EI two planes y 22 0
y Z l

a Find the angle between them b Find a sym eg of the intersect line L

Sol a 1,1 27

Ñ C0 1,17 Eerie

cos
1101 11 1 211 for 8,5 nonzero vectors

my my
a arctos

coso fify



b Need a point on L set 2 0

y 2107 0 y 1

y 0 1 1

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

Ñ ñixñ 1111 21 11 2101 1111 8 111 e 11011k
3 I I 3 1 17

Sym eq for L

Edi We can obtain same line
as intersection of planes

and 9



Distances
Distance from a point to aplane

Delaignite let Po be any point in the plane
17

p top lxi.gr
21 D TP

ax by ez d o

5 4 1 toY Yo 21 207
D110Yoid

Distance D compa.PT 1 F.ntft 1ak tff1
c1z 2011

0 ff fze d

Ex Find the distance from the point 111,1
to the plane y 22 0

sd
D



Ex Skew lines Ln X 1tt y 2 37 2 4 t

L2 4 25 4 3 5 Z 3 45

Find distance between 4,22
Solution

P
a 2

Common normal vector
to both planes

EV L R Fix 21,3 17 52,1 43

13141 11 115 11112 1114 j
1111 2131 8 413 6 57

Pz 5 0 P 2101 3 0 3 4101 0,3 3

plane 13 Gly 3 512 31 0

or 13 64 52 3 0

31 1 0 Pill 2,4

2 11311 61 21 5 4 31
520,5313241 612 1571


