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10-4

Moving Foci

Recall that the equation of a hyperbola with center
at the origin and horizontal transverse axis has the

equation – = 1. The foci are at (

(c, 0), where 
and (

y  

What happens to the shape of the graph as 
very large or very small?

Refer to the hyperbola described above. 

1. Wr
foci, the vertices, and the center of the hyperbola become the 
same point.

Since 0
approaches 0.  So the 
and vertices approach 0, which is the 
x
y
same.

2. Use a graphing calculator or computer to graph  

to smaller and smaller values of 
graphs.  What shape do the graphs approach as 

The asymptotes remain the same, but the
branches become sharper near the vertices.
The graphs approach the lines 
y

3. Suppose 
graph of the hyperbola change? 

The vertices remain at (
become more vertical.  The graphs approach
the vertical lines  

4. Suppose
graph of the hyperbola change?

The vertices recede to infinity and the branches become 
flatter and farther from the center.  As 
the graphs tend to disappear.
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Practice

NAME _____________________________   DATE _______________   PERIOD ________

Hyperbolas

For each equation, find the coordinates of the center, foci, and vertices, and 

the equations of the asymptotes of its graph. Then graph the equation.

1. x2 % 4y2 % 4x ! 24y % 36  0 2. y2 % 4x2 ! 8x  20

center: (2, 3); foci (2  5!, 3); center: (1, 0); foci: (1, 

vertices: (0, 3), (4, 3); vertices: (1,  4)
asymptotes: y ! 3 "  $

2
1

$(x ! 2) asymptotes: y "  2(x ! 1)

Write the equation of each hyperbola.

3. 4.

$
(x !

4

1)2
$ ! $

( y $

9

2)2
$ " 1 $

(x !

1

1)2
$ ! $

( y !

4

3)2
$ " 1

5. Write an equation of the hyperbola for which the length of the
transverse axis is 8 units, and the foci are at (6, 0) and (%4, 0).

$
(x !

16

1)2
$ ! $

y

9

2

$ " 1

6. Environmental Noise Two neighbors who live one mile apart
hear an explosion while they are talking on the telephone. One
neighbor hears the explosion two seconds before the other. If
sound travels at 1100 feet per second, determine the equation of
the hyperbola on which the explosion was located.

$
1,21

x
0

2

,000
$ ! $

5,75

y

9

2

,600
$ " 1
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