
①← Correction the focus for the parabola
y = CXZ is (0,¥) -
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4×2+9 y
" = 36

Dividing by 36 gives
+¥ =/ so this is

a standard form ellipse with a=3
,
b. =3 .

vertices ; C-3,0) and (3,01

cn_te:C°axes of symmetry : 4=0 , ✗ = 0
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center : 10,0)

vertices : (-3/0) and ( 3,0)

EEES : F- 0 and 4=0

asymptotes: 4×2-942=0 ⇒ y=±}-x

✓
4×2-95=-36
/ Hyperbola with
same asymptotes
y=±}- ✗

. )
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note : In classI

G- had this parabola
incorrectly labelled
as 4=4×2 .

P

•

"/
10,4y = ¥ =

• ✗

7< > 4=-1

vertex : (0,0)

axisofsym.me/-ry-:x--oly-axis)focu-s:( o
, 1)

directrix : 4=-1 ( horizontal line I

geometricfact : The distance from
any point

P

on the parabola to the focus equals its
distance to the directrix

.



example What does the graphs of 4=41-5 in
E- space look like ?
Anser Its graph inthe xp- plane is a parabola but
its graph in Xyz - space is a

"

parabolic cylinder ".

Discussion If (×
, y , o) is a point on the surface S

then ( ×
, y ,

Z) is also on S for any value of z . This

means that the entire vertical line through G.y, 0) is

on the surface 5
.

Since the set of points (x,y, o)
where y

= -4×2 is a parabola in the ✗y
- plane then

S is the vertical " cylinder
"

consisting of all of the
vertical lines through points on the parabola .

(More discussion of cylinders is included below
.
)





There are 6 types of non-degenerate quadric
'surfaces: :

these surfaces are in standardform and have equations
as indicated

,
where a>o

,
b > 0 and c > 0 :



example
- 6×2+442 - 32-2=12 has coordinate traces :

*y
-trace : 2- =o ⇒ 6×4472--12 ellipse in ✗y -plane

✗z - trace : y = 0 ⇒ 6×2-32-2=12 hyperbola:- ✗ z - plane

yz-trace : ✗=o ⇒ 442-32-2=12 hyperbola in yz-plane

This surface is an elliptic hyperbola .

( same as E- + ÷ - ¥ =L )




