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All traces are ellipses. RO 7 Horizontal traces are ellipses.

If a = b = c, the ellipsoid is = 55 Vertical traces in the planes
a sphere. __ x = kand y = k are
hyperbolas if k # 0 but are
pairs of lines if &k = 0.
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Horizontal traces are ellipses. RO 7S Horizontal traces are ellipses.
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Vertical traces are parabolas. ) 7 Vertical traces are hyperbolas.

The variable raised to the g b The axis of symmetry
first power indicates the axis 'i;ﬁ y corresponds to the variable
of the paraboloid. .;’ 7 ) whose coefficient is negative.

Horizontal traces are N b Horizontal traces in z = k are
hyperbolas. — ellipses if k > cor k< —c
Vertical traces are parabolas. Vertical traces are hyperbolas.

The case where ¢ < 0 is X y The two minus signs indicate
illustrated. A two sheets.
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Horizontal traces are ellipses.

Vertical traces are parabolas.

The variable raised to the
first power indicates the axis
of the paraboloid.

Horizontal traces are
hyperbolas.

Vertical traces are parabolas.

The case where ¢ < 0 is P Sadle

illustrated.

e ~l=b
C=-1, # ver4ical planes

Two views of the surface z = y2 — x2, a hyperbolic paraboloid.

L4 EXAMPLE 5 Sketch the surface z = y* — x°.

50LUTION The traces in the vertical planes x = k are the parabolas - = y* — k*, which
open upward. The traces in y = k are the parabolas - = —x* + k*, which open down-
ward. The horizontal traces are y° — x° = k, a family of hyperbolas. We draw the fami-
lies of traces in Figure 6, and we show how the traces appear when placed in their
correct planes in Figure 7.
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Horizontal traces are ellipses.

Vertical traces are hyperbolas.

Horizontal traces in z = Kk are
ellipses if k > cor k< —c

Vertical traces are hyperbolas.

The two minus signs indicate
two sheets.
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EXAMPLE 6 Sketch the surface — + y?

SOLUTION The trace in any horizontal plane z = £k is the ellipse (xj k,) d’
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A satellite dish reflects signals to Muclear reactors have cooling towers Hyperboloids produce gear transmission.
the focus of a paraboloid. in the shape of hyperboloids.

Interactive Gallery Of Quadric Surfaces

Intro Elliptic Hyperbolic Ellipsoid Double Hyperboloid
Paraboloid Paraboloid Cone of One Sheet

Hyperboloid
of Two Sheets

Quadric surfaces are important
objects in Multivariable Calculus
and Vector Analysis classes. We like
them because they are natural 3D-
extensions of the so-called conics
(ellipses, parabolas, and
hyperbolas), and they provide fairly
nice surfaces to use as examples for
the rest of your class.

The basic quadric surfaces are
described by the following five
equations, where A, B, and C are
constants.

Zz = Ax%+By?  z%= Ax% + By?




