
= 12 . 6 Cinders and Quadric Surfaces 12 . 6 : /

Review from 12.

· Examples of Surfaces we have seen so far :

1 . sphere < in 12
. 1)

2. cylinder 7) in 12 , 1)

3 . plane & in 12 . 1) <then more in 12 . 5)

- Review Desmos Demos (DD) :

· 12 . 6 . 1 Examples of Cylinders
· 12 . 6 .

2 Cylinders and Traces

Let the raceonasurfacebyanothersurface D loftaa

Note 1
.

trace on E by D = SeP

2. trace "sits" on E in 13 ·

3, A trace by a plane is also called a
cross-section .

-

⑫ Fill-in blank ,

The trace on the cylinder x+y = 4 by the plane z =my is :

an ellipse.
--

Soln .
Review DD 12 , 1 . 4 paper towel roll ,

-

12. 6)

Let Ahadric
surface is a surface defined by a

nd

2 degree equation in X , y ,
and I-

-
So is a

sam of terms otheformSetwhere

& x2 + y+ z= 17 and 3x + 4y+5z = b and 4xy + 3z = 8 .



Ext Let the

surface3begivena 1 12,6 . 2
--

# Describe the trace onE by the plane z = 0
.

Li. e . by Xy-plane)

Sn y= and =
#

= an ellipse in the z = 0 dane that goes thru the lky) points

< when y
=0) ( E2

,
0,0) and (when=0) (0

,
3

,
0).

mu -k is a constant

# Describe the trace on 3 by the plane z = R : (So Plane is 11 to xy-plane.)

+ =- and z = e
.

Trace is the pt

tand 10
, 0, -4)

=>+ Trace is the

empty set0.
-

G

Lase 1-R 1914%# The trace is the

ellipse- in the plane z = R .

1 , 3
-

For
you: do the same as in 1 . 2 but for X = R and y = ko

All traces will be either : an ellipe ,
a point ,

or 0.

For help
,

see DD12 . 6 . 4 (Ellipsoid via afew tracesly plane 11 to coord , planes) ·
1 . 4 Do DD 12 . 6 1 3 /Ellipsoid via a lot of traces by planes z r la constant).

# AW : Do DD 12 , 6 . 5 (Ellipsoid via lots of traces by planes 11 to coord planes)

from our book

$12 , b



Hyperbolic Paraboloid (saddle) 12 . 6.3

for constants a
,

b
,

and a with01

- solz =-
-Note , c notch

C

b
1
. Trace by the plane X = 0 is z = yz

CV
Trace by the plane x = X

O is z=y
parable

~

a constant( number
2 .

Trace by the plane y = 0 is z= x Y

Trace by the plane y = Yo is z= 42+ & parabola

CCD
~

a constant(

3. Trace by the plane z = 0 is= y= y=
So trace by z =0 is the 2 lines y

= =zX +ru (0
,
0).

Trace by the plane z = zo when zo 0 is (do the algebra
⑰
= - Eat X = 1 G hyperbola.

·The saddle is symmetric abt the planes X=0 and
y

=0 .
(no change if replace X T- X).

↑ kolor-coded) sketch ,
from our book ,

The -ddlepoint is 10
, 0

,
0) .

* If a puffo is sitting on the saddle* then :

· his legs are hanging over the CCA parabola z =*G2X*

in the plane y =0-
· rest of is body is on positive t-axis

. Xz-plane
· Do Desmos Demo 12 . 6 on Hyperbolic Paraboloid (saddle)

·



12 . 6. 4
Two other quadric surfaces we will use for class examples.

Be able to make rough sketchs of by looking at their traces.

Figures are from book (12,b)

2 > 5


