Calculus for Engineering llI

Lecture 5 Quadric Surfaces
Chapter 1 Surfaces and Coordinate Systems
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The traces in the coordinate
planes are ellipses, as are the
traces in those planes that are
parallel to the coordinate planes
and intersect the surface in more
than one point.

The trace in the xy-plane is a
point (the origin), and the traces
in planes parallel to the xy-plane
are ellipses. The traces in the yz
and xz-planes are pairs of lines
intersecting at the origin. The
traces in planes parallel to these
are hyperbolas.

HYPERBOLOID
OF ONE SHEET
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The trace in the xy-plane is an
ellipse, as are the traces in
planes parallel to the xy-plane.
The traces in the yz-plane and
xz-plane are hyperbolas, as are
the traces in those planes that are
parallel to these and do not pass
through the x- or y-intercepts.
At these intercepts the traces are
pairs of intersecting lines.

ELLIPTIC PARABOLOID

The trace in the xy-plane is a
point (the origin), and the traces
in planes parallel to and above
the xy-plane are ellipses. The
traces in the yz- and xz-planes
are parabolas, as are the traces in
planes parallel to these.
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There is no trace in the xy-plane.
In planes parallel to the xy-plane
that intersect the surface in more
than one point the traces are
ellipses. In the yz- and xz-planes,
the traces are hyperbolas, as are
the traces in those planes that are
parallel to these.

HYPERBOLIC PARABOLOID

The trace in the xy-plane is a
pair of lines intersecting at the
origin. The traces in planes
parallel to the xy-plane are
hyperbolas. The hyperbolas
above the xy-plane open in the
y-direction, and those below in
the x-direction. The traces in the
yz- and xz-planes are parabolas,
as are the traces in planes
parallel to these.

Figure 1:
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4% 4 4y* + 22 +8y —dz+4=0
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4 —y*+472-1=0
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—x> 4025+ =1
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