Precalculus: Hyperbolas

Questions

1. Sketch 922 — 4y? — 36z + 8y — 4 = 0 by hand. Include all steps in your solution. Identify the center, vertices and foci
of the hyperbola.

2. Prove that for the hyperbola 2%/a? — y?/b? = 1 if x = ¢, then y = +b?/a. Why is it reasonable to define the focal width
of such hyperbolas to be 2b/a?
(x—h)?* (y—k)’

3. The graph of the equation I = ( is considered to be a degenerate hyperbola. Describe the graph.
a

4. A comet following a hyperbolic path about the Sun has a perihelion of 120 Gm. When the line from the comet to the
Sun is perpendicular to the focal axis of the orbit, the comet is 250 Gm from the Sun. Sketch the trajectory by hand, and
determine the values of a, b, and c. What are the coordinates of the center of the Sun if the center of the hyperbolic orbit
is (0,0) and the Sun lies on the positive z-axis?
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Solutions

1. Sketch 922 — 4y? — 36z + 8y — 4 = 0 by hand. Include all steps in your solution. Identify the center, vertices and foci
of the hyperbola.
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2. Prove that for the hyperbola 22 /a? — y?/b* = 1 if z = ¢, then y = +b?/a. Why is it reasonable to define the focal width
of such hyperbolas to be 2b%/a?
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(x—h)?

(y —k)*

3. The graph of the equation 5
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= ( is considered to be a degenerate hyperbola. Describe the graph.
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4. A comet following a hyperbolic path about the Sun has a perihelion of 120 Gm. When the line from the comet to the
Sun is perpendicular to the focal axis of the orbit, the comet is 250 Gm from the Sun. Sketch the trajectory by hand, and

determine the values of a, b, and ¢. What are the coordinates of the center of the Sun if the center of the hyperbolic orbit
is (0,0) and the Sun lies on the positive z-axis?
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