


Quick Review of the Conic Sections

a) Parabola y=x’ x=y




Surfaces in Three-Space

The graph of a 3-variable equation which can be written in the form
F(x.v,z) = 0 or sometimes z = f{x,y) (if you can solve for z) is a surface
in 3D. One technique for graphing them is to graph cross-sections
(intersections of the surface with well-chosen planes) and/or traces
(intersections of the surface with the coordinate planes).

We already know of two surfaces: F(X/ la.’z)—r—@ ((‘MF\AC&>
a) plane  Ax+By+Cz=D _
b) sphere  (x-h)? + (y-k)? + (-1)? = &=t '<'}> G”‘ﬂ(cf“)
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A cylinder is the set of all points on lines parallel to /that intersect C

where C is a plane curve and / is a line intersecting C, but not in the

plane of C. 1\
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A Quadric Surface is a 3D surface whose equation is of the second degree.

The general equation is

px2+By2+CZZ+ny+Exz+Fyz+Gx+Hy +Iz+J£
giventhat 42+ B?+ C? £ 0.

With rotation and translation, these possibilities can be reduced to two
distinct types. ’\0"'2 a Pl"-’“ is
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Basic Quadric Surfaces (M’H\.ﬁ F«? /al,e [/74VE ‘lﬂmﬂ [4)) s)
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EX 2 Name and sketch these graphs

a) Ix?+y’-z2=-4
(no Linesr +Jevms)

—jﬁ—-%—:?_-l- -2—7:=
k bolO\A D'F 2 @'
W ) Ix?+y?-z2=4 k&

(ho ﬂu\ur -l-um.s)

QU i S
B

ﬁ‘"d of ong s‘/\u‘('
Rbouf 2-axis
) X2t 472-z=0

(2 fsvu.d.mhc ferms, [
one Avean +cvm)

obout 2-anis

= X+ ‘-l?,
€W\P\m paw aloelsid




nole. ez ate all culinden s
'L
d) x> +y =1 %
(doont 2-anxis)
(a\l cross-sechins /Lol

for plane | srplene N E\_]
/

e) x2-y? =25
(abeut 2-anis)
W 2-d Xy'=2g |
S o L\ta,‘;ubal‘\ . g ;,

fy z=)2
(d\.bo(,\-\- X'd/xig)

z

b - d

‘:.

10



