
⑤12.6 Cylinders and Quadric Surfaces 12.6

④We now consider examples ofa surface in 3
thatis given by equations in x,y, and 2.
-

⑧

A We have all ready studied 2 es
ne ax+ by + cz =0

0.2 A She x
2
+y2 +z2

=r2.

Cylinders.* another type of surface.

& With help of Desmos 12.6.1, we look atcylinders in R
"generated"by an equation of2 variables (e.g, xandz)
or a function of1 variable (eg z

=f(x) . . . . so fix -z =0)
.

Four examples ofcylinders:(space providedfor you to sketch)

#1. (x - 2)2 +(z

=

3)
2
=1 Kirular) Cylinder

#2: y
2

+ z2 =4 (Cirular) Cylinder

=3: -x +

y =1(y =1x2)(Parabolic Cylinder

4: E =sin y (Sine) Cylinder
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12,4,2

Ellipsoid& another type of surface.
·

Basic form (a, b, and a are positive constants)

multiply thru by (b.c x +lacy + (ab)z =(abc)2*.
lab)to get

2

-

2

E.Ilipsoid + +E=1 has:

· Center (0,0,0)
-

and

· three semi-axes of length:
nee

& a (along x-axis)
E

⑧ b (alongy-axis,
⑧ c along z-axis)
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·Hyperbolic Paraboloid 12,6,3

i.e. "Saddle" ↳another type of surface.

Asaddle I a, b,and care positive constants (
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(colors match up with

·"Saddle point"atthe origin.

· Symmetric about the planes x =0 and y
=0.

X

· cross section with plane x =0 is the parabola z =272.
·cross section withplane y

=0 is the parabola z = -c
2

-
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7
· cross section with plane z=c is the hyperbola at1
·Note: Ifa putfo is sitting in thesaddle

2
Z

then
Z - ==

· his head is pointing up the z-axis
· his legs are hanging in the xz-plane (i.e, y

=d

over the CCDparabola z =242.



blem Describe the surface given by the equation 12.6.4

36x2 +9y2 +422 - 288x - 90y + 482 + 909 =0.(1)

&

·Complete squares in (1) to "get rid of "the x,y, and I terms,

(1) -36x2 -288x +9y2 - 90y +4 =
2
+482 = 909

i=36(x2- 8x) +q(y2 - 10y) +4(z2 +12z) == 909

↓
complete square ...

if you need, see 2x4 p71-713

<- 36(x -4)2 +9(y - 5)2 +4(z +6)2 =909 +34(4)2 +9(5 + 4(62

-36(x -4)2 +9(y - 5)2 +4(z +b)2 =36
23 =(t) (9)

+
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An

ellipsoid
with center (4,3, -6)==3 and

↑ · a semi-axis x-axis andof length 1 with
3 y

corresp. axis
btw (4-1,5,-6) and (4+1,5, -6)

X

-- · a semi-axis II y-axis
and of length 2 with

corresp. axis btw (4,5-2,-b) and (4,5+2,-b)

· a semi-axis Il z-axis and of length 3 with

corresp. axis btw (4,5,-6-3) and (4,5,6+3)


