1. Spheres: (x — x,)2 + (v — vo)? + (2 — z,)? = 12
2. Planes: ax + by +cz+d=10

Equations of Cylinders W

The equation of a cylinder whose rulings are parallel to one of the coordinate
axes contains only the variables corresponding to the other two axes.

Generating curve C
lies in yz-plane

Z Generating curve C
lies in xz-plane

Cylinder: z=y [Cylinder: Z=sin x}

(a) Rulings are parallel to x-axis. (b) Rulings are parallel to y-axis.

Quadric Surface w

The equation of a quadric surface in space is a second-degree equation in
three variables. The general form of the equation is

A2+ By +C2+Dxy+ Exz+ Fyz+ Gx+Hy+ Iz+J=0.

There are six basic types of quadric surfaces: ellipsoid, hyperboloid of one
sheet, hyperboloid of two sheets, elliptic cone, elliptic paraboloid, and
hyperbolic paraboloid.




Ellipsoid
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Trace Plane
Ellipse Parallel to xy-plane
Ellipse Parallel to xz-plane
Ellipse Parallel to yz-plane

The surface is a sphere when
a=b=c#0.

Hyperboloid of One Sheet
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Trace Plane
Ellipse Parallel to xy-plane
Hyperbola Parallel to xz-plane
Hyperbola Parallel to yz-plane
The axis of the hyperboloid

corresponds to the variable whose
coefficient is negative.

Hyperboloid of Two Sheets
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Trace Plane

Ellipse Parallel to xy-plane

Hyperbola Parallel to xz-plane

Hyperbola Parallel to yz-plane

The axis of the hyperboloid
corresponds to the variable whose
coefficient is positive. There is no
trace in the coordinate plane
perpendicular to this axis.

Elliptic Cone
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Trace Plane

Ellipse Parallel to xy-plane

Hyperbola Parallel to xz-plane

Hyperbola Parallel to yz-plane

The axis of the cone corresponds to the
variable whose coefficient is negative.
The traces in the coordinate planes
parallel to this axis are intersecting
lines.
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Elliptic Paraboloid
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Trace Plane
Ellipse Parallel to xy-plane
Parabola Parallel to xz-plane
Parabola Parallel to yz-plane
The axis of the paraboloid corresponds parallel to

to the variable raised to the first power. -plane

Xy-trace
(one point)

Hyperbolic Paraboloid
22
i=p-a
Trace Plane
Hyperbola Parallel to xy-plane
Parabola Parallel to xz-plane
Parabola Parallel to yz-plane
The axis of the paraboloid

corresponds to the variable raised to
the first power.

Surface of Revolution w

If the graph of a radius function r is revolved about one of the coordinate
axes, then the equation of the resulting surface of revolution has one of the
forms listed below.

1. Revolved about the x-axis: y*> + 72 = [r(x) ]
2. Revolved about the y-axis: 22 + 22 = [r(y)]?
3. Revolved about the z-axis: x2 + y? = [r(2)]?

X2+ y2 = [r(z,)%

Circular
cross section

x,y,2)

Generating curve

0,0,z)
A (0, (). 2)

Generating curve
Ox2 = y 3

Circular trace in plane: z = z;




