Precalculus: 10.3 Hyperbolas Practice

Note that on the final exam the focus will be on sketching, not remembering the foci, vertices, etc. formulas. You
want to be able to complete the square, determine the box the hyperbola is outside, and if it opens left/right or
up/down.

Questions

1. Sketch 922 — 4y? — 362 + 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 x?/a? — y?/b* = 1 if = ¢, then y = £b?>/a. Why is it reasonable to define the
focal width of such hyperbolas to be 2b%/a?

(x—h)?* (y—Fk)
a? b2

3. The graph of the equation = 0 is considered to be a degenerate hyperbola. Describe the

graph.
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 x-axis?

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.

s Nele
Ix= ‘Ig-%er’gj ==& o(Pﬂlam
Cur? @Le x/qmw il xow:dj 1s not
s e
= g-tf | - l_] 9 ,‘,)_/\ = ‘fO SC .
= deid) k) L, bl
cloge!

C][‘(X'Q)Z' ij -4 L(ﬂ”)'z_'_]:q
ﬁ(‘x‘z)z-Sé““{(jﬂ)a‘—/:L/
7(X—Z>L“L/(jf/)2;3é

2 3% )
hy perbola ! Center (Z =},

P
Gef box ij-—} Hen (x-2)" - )

(‘\ ‘\‘(LHVS -1)

x«;l =12 Focub: (35)-1)
i e ("H\jf;,’ﬁ :

So (o,-l) apazel (4,1) afe &7 ._f[uz
@llﬁf@ Th }\a,lp uh see the
hjpeiboa opens ea/gul’li sice

A+ Houche b‘m(gﬂ /eH/ug/u@ sicld .

Instructor: Barry McQuarrie Page 1 of 3



Precalculus: 10.3 Hyperbolas Practice

2. Prove that for the hyperbola x?/a? — y?/b* = 1 if = ¢, then y = +b?>/a. Why is it reasonable to define the

focal width of such hyperbolas to be 2b%/a?
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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 x-axis?
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