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12.6: Quadric Surfaces 
Questions for flipped class
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Match the equation with its graph.
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(a) In R, the equation y = 2 represents a parabola.
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(b) In B3, the equation y = 22 doesn’t involve z, so any horizontal plane
with equation z = k intersccts the graph in a curve with cquation
y = &2 Thus, the surface is a parabolic cylinder, made up of infinitely
many shifted copies of the same parabola. The rulings are parallel to
the z-axis.




image9.png
(¢) In R, the equation z = y? also represents a parabolic cylinder. Since =
doesn’t appear, the graph is formed by moving the parabola z = y? in
the direction of the z-axis. Thus, the rulings of the cylinder are parallel

to the z-axis.
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{Solution or Explanation

X2 =64y? + 22, The traces in x = k are the ellipses 64y2 + 22 = k2. The tracesin y =k are x2 — 22 = 64k2, hyperbolas!
for k# 0 and two intersecting lines if k = 0. Similarly, the traces in z = k are x2 — 64y? = k2, hyperbolas for k # 0 and
two intersecting lines if k = 0. We recognize the graph as an elliptic cone with axis the x-axis and vertex the origin.
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= 6y® — 622. The traces in = = k are 6y® — 62> = k, two intersecting lines
when k = 0 and a family of hyperbolas for k # 0 (oriented differently for
k> 0 than for k < 0). The traces in y = k are the parabolas = = —62% 4 6k2,
opening in the negative z-direction, and the traces in > = k are the parabolas
2 = 6y? — 6k? which open in the positive z-direction. The graph is a hyper-
bolic paraboloid with saddle point (0,0,0).
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{Solution or Explanation
‘Completing squares in x and y gives (x2 —2x+ 1)+ (y2 -8y +16) —z=0 & (x—-12+(y-4)2-2z=0 or
Z=(x— 1)+ (y —4)2 a circular paraboloid opening upward with vertex (1, 4, 0) and axis the vertical line x
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Sketch the region bounded by the surfaces z = \'x2+)2 and x?+y? =1 for 1Sz <8.
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Use traces to sketch the surface.
X2 =6ay2 + 22
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Use traces to sketch the surface.
x=oy2—622
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