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808 il CHAPTER I2 VECTORS AND THE GEOMETRY OF SPACE

S but the traces in the xz- and yz-planes are the hyperbolas
x 2 z'
This surface is called a hyperboloid of one sheet and is sketched in Figure 9. =

The idea of using traces to draw a surface is employed in three-dimensional graphing
software for computers. In most such software, fraces in the vertical planes x = k and
y = kare drawn for equally spaced values of &, and parts of the graph are eliminated using
hidden line removal. Table 1 shows computer-drawn graphs of the six basic types of
quadric surfaces in standard form. All surfaces are symmetric with respect to the z-axis. If
a quadric surface is symmetric about a different axis, its equation changes accordingly.

FIGURE 9

TABLE | Graphs of quadric surfaces

Surface Equation Surface Equation
x 7 Cone ) 2oy
—wtmt—=z=1 ==t
z a b ¢ : c a b

All traces are ellipses. Horizontal traces are ellipses.

BT

T 1“}3"@\\
{;?ﬁ?&?ﬁﬁ{m;\ If a = b= c, the ellipsoid is Vertical traces in the planes
- Sl | e = handy= b
' e hyperbolas if & # 0 but are
pairs of lines if £ = 0.
2 2 2 2 2
iy ot | VA X_Z + L Z_z =1

c a b a b ¢

R v
1 1&,}? Horizontal traces are ellipscs. Horizontal traces are ellipscs.
hl,ll““" i Vertical traces are parabolas. Vertical traces are hyperbolas.
"-1.'111'”}{?' The variable raised to the Ry o The axis of symmet
@1.1% f 11’1 \ Y ry
\l‘“{ﬁ-' first power indicates the axis ,f ‘3&“(‘&. ¥ cqg1'esponds to the variable
= of the paraboloid. 7 e%zo"f\\“\\@: whose coefficient is negative.

LA e
DOORERD

E_p ot
at ¥

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

Vértical traces are hyperbolas.

- Horizontal traces are
zj;ﬁ%":"‘% hyperbolas.

4 “&ﬁ%‘_‘“ | Vertical traces are parabolas.
¥ | The case where ¢ < 0 is
illustrated.

The two minus signs indicate
two sheets.
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