
Announcements
.

1) HW 2 - wcbworkdue

tomorrow

2) Quiz on Thursday ,

Over 13.1 t 13.2

31 Don't use
' '

e . mail

instructor
'

'

button on

Web work
, e . mail me

directly .



Normal Vectors and Equations
.

In the equation

( A ,B ,
c ) . ( X - xgy - yo ,

Z - Zo )=0

determining a plane in 1123
,

the

vector ( A ,
B ,

C) is called the

normal vector
.

If the equation for the

plane is given by

A×+By+Cz+D=o , then

( A ,
B

,
C) is the normal vector .



Note : Any scalar multiple of

a normal vector is also

a normal vector ( except

< 0,907 ! )

Given A×tBytCz+D=O ,

if CIO , then this is

the graph of a function

z=-D-⇒€



Exempt: Given the plane

3×-89+132--2=0 ,

find a normal vector

whose × - coordinate is

6 and express the

plane as a function

z = fi
One normal vector :L 3

,
-8,13 )

Multiply by 2 : (61-16,2616



3×-89+132--2=0

yield=2⇒t8T



Parallel and Intersecting Planes
.

Two planes are parallel if

their normal vectors are

parallel and their

Constant Coefficients are

different .

ie Z = 0 and

z = 2 are

parallel

( normal vectors ( 90,1 > )



Just like lines in 2- Di

two planes in 3 . D are

either parallel or

intersecting : if the ,

intersect , they do

so in a line .



Examined : Find out whether

the planes

3×-4 y
- z +3=0

and

- 8× ty + 13=0

are parallel or intersecting ;

if they intersect ,
find

an equation ( in vector

form ) for the line of

intersection .



Normal vector for first plane

= <3
,

-4
,
-17

Normal vector for Second plane

= C- 8
, 1,0 )

These are not parallel vectors .

So the planes are not

parallel . So the planes

intersect .



To find the line of

intersection , set the

equations equal to

each other :

3×-4 y
- 2-+3=0

= - 8×+9+13

Solve for Z :

z = 11×-5510

Plug into first equation .



3×-4 y
-

(11×-5510)+3=0

- 8×+9+13=0 .

Unhelpful !

Use this equation ( is the

equation for the Second plane )

to solve for y :

y = 8×-13 .



Plug into first equation :

3×-4 (8×-13)-2-+3=0 ,

:- = - 29×+55

We now know :

y -8×-13

z =
- 29×+55



Substituting t for X
,

I claim

that ( t
,
St . 13 ,

-29++55 )

Is the equation For the line .

Check by plugging into

both equations .

It will

work !

vector equation :

/t(1,8,-29)+(o,t355f



Thought Experiment
.

Normal vectors for our two

planes were

<3 ,
-4

,
- I >

and ( -8 , 1,0 ) .

Take their cross product .

Depending on which goes

first , you get

( l , 8 ,-297or < . 1 , -8,29 )



This is the direction

vector for our line

of intersection ! You

can always find the

direction vector by

taking the Cross product
of the normal vectors

of the planes ,
since

the normal vectors are

Orthogonal to any vector

On the translates of

either plane to the

origin .



To get the equation of

the line
, you just

need to find a point
On both planes .

Pick a z value , the

Solve for X and y
- values

in the equations for the

plane .



Distance from a point to a plane
.

Suppose a plane has equation

Axt By tcz + D= 0 and

( xo
, yo ,

Zo ) E HP
.

The

distance from ( xo
, yo ,

Zo ) to

the plane is given by

a.net#tD



Q : How would you get this

formula ?

:/,yo,⇒⇒
.

£ Plane



Find the line orthogonal

to the plane that passes

through ( xo , yo , -20) .

You

Can take the direction vector

to be the normal vector

for the plane .

The

equation for the line is

theA,B,c)t(×o,yo,Zof



write as

( tatxo ,
tbtyo ,

tctzo )
-

- .

× y z

Plug ( × , ] ,z ) back into

the equation for the plane

to find the point of

intersection between

the line and the plane .

Then use the distance

formula for points to

get the equation .



DistanceFirm
If ( xo

,
yo ,

Zo ) and ( xi , y

;
,
Z

, )

are points in 423
,

the

( Euclidean ) distance between

them ifE*→fn*J



Exempt: find the distance

between ( l
,

-1 , 41 and

the plane given by

2× - 9ytloz
Use formula :

D=
/ I - 2 ttist -shut

ftp.ya

= is



Cylinders and Quadric Surfaces÷ion 12.6 )

In 1122
, itykl is

the graph of a Circle .

( radius I

, center 10,01 )



what about in 1123 ?

ftp.1 gives a Cylinder !

why? Graph is all

points ( x ,y ,
Z ) that

satisfy ihtyhl .

Z is irrelevant to the

equation , so we can

choose it to be anything !



Picture

##¥¥sI*i



Quadrics Surfaces
.

The graph of a second

degree equation in X , Y ,
and

Z



Example 4
-

: z=x7y2

Pick Z=2

2=5+5 ( circle )

You get circles of ever - changing

radii except for z=0

( point ) and negative values

( no graph )

This is the equation of a

that ?



If × =O ,
then

z=y2 ( parabola )

Ify¥
- XII ( parabola )

This is called a paraboloid !



Exempt: z2=×2ty2

For all choices of z

except to ( point ) ,

we get a circle
.

÷=x2+y2
If Xto ,

we get

z2= y2

⇐her ziy or z =
- y

two lines



The graph is two

Cones ( not the

graph of a function )



Examined:

z=×2y÷÷it
hyperbolic paraboloid


