Lesson 8-5

Example 1 Write an Equation for a Graph
Write an equation for the hyperbola shown at
the right.

The center is the midpoint of the segment
connecting the vertices, or (0, 0).

The value of a is the distance from the center to
a vertex, or 2 units. The value of c is the distance
from the center to a focus, or 3 units.

c’=a?+b? Equation relating a, b, and ¢ for a hyperbola
F=22+p° c=3,a=2
9=4+b? Evaluate squares.
5=b° Solve for b,
: o o Xy :
Since the transverse axis is horizontal, the equation is of the form — — W2 = 1. Substitute the values for
a

2

a? and b% An equation of the hyperbola is X: -
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Example 2 Write an Equation Given the Vertices and Conjugate Axis
Write an equation for a hyperbola with vertices at (0, -8) and (0, 8) with conjugate axis of length 10
units.

The conjugate axis is a segment of length 2b units that is perpendicular to the transverse axis at the center.
Since 2b =10, b =5.

The transverse axis is a segment of length 2a whose endpoint are the vertices of the hyperbola. Since the
distance between (0, —8) and (0, 8) is 16 units, 2a = 16, and a = 8.

Since the vertices are (0, —8) and (0, 8), the center is (0, 0) and the axis is vertical. The equation of the

2
hyperbola is of the form y_z - % = 1. Substitute the values for a* and b®. An equation of the hyperbola is
a



Example 3 Graph an Equation in Standard From

Find the coordinates of the vertices and foci and the equations of the asymptotes for the hyperbola

(y+4)°  (x-2)°
9 36

with equation = 1. Then graph the hyperbola.

The center of this hyperbola is at (1, —4). According to the equation a? = 9 and b> =36, soa= 3 and b = 6.
The coordinates of the vertices are (1, -1) and (1, 7).

c’=a?+b? Equation relating a, b, and ¢ for a hyperbola
°=3"+6 a=3,b=6

c’=9+36 Evaluate squares.

c’=45 Solve for .

c= JE or BJE Take the square root of each side.

The foci are at (1, -4 + 3@) and (1, -4 - SJE).

1
The equations of the asymptotes are y —k = iE (x=h)ory+4= i; (x=1).

Draw a 12—-unit by 6-unit rectangle. The I
asymptotes contain the diagonals of the rectangle. e - g
Graph the vertices. Use the asymptotes as a guide e s
to draw the hyperbola that passes through the EEEAN RN
vertices. The graph does not intersect the ENEEP SC R EE
asymptotes. ST T




Example 4 Graph an Equation Not in Standard Form
Find the coordinates of the vertices and foci and the equations of the asymptotes for the hyperbola
with equation 9y® — 25x* + 18y + 50x — 241 = 0. Then graph the hyperbola.

Complete the square for each variable to write this equation in standard form.
9y? — 25x° + 18y + 50x — 241 =0 Original equation

9y +2y+ )—25(—2x+ )=241+9( )-25( ) Complete the squares.
9(y? + 2y + 1) — 25(x° — 2x + 1) = 241 + 9(1) — 25(1)

oy + 1)* - 25(x — 1)* = 225 Write the trinomials as perfect squares.
+ 1)° - 1)
b - Y U - ) Divide each side by 225.

The center of this hyperbola is at (1, -1).

According to the equation, a’ = 25 and b*=9, so a
=5and b = 3. Using the relationship between a, b,
and c for a hyperbola, c?=25+9=34,andc = ;
N34 The coordinates of the vertices are (1,4)and i
(1, -6) and the foci are at (1, -1 — ¥/34) and (1, -1 :
+ 34 ). The equations of the asymptotes are y — k E

sl

s 4
o

=

!

r
F L-ARR R N

5
=iE(x—h)ory+1=ig(x—1).

B
-

e
s
-

Draw a 6-unit by 10-unit rectangle. The
asymptotes contain the diagonals of the rectangle.
Graph the vertices and use the asymptotes as a
guide to draw the hyperbola that passes through
the vertices. The graph does not intersect the
asymptotes.
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