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If a hyperbola has a center at (h, k), the equation will change much like it did for the ellipse.

For a horizontal transverse axis, the hyperbola equation is

&-hy G-k _,
a b’

For a vertical transverse axis, we have
[V (X;h)’ -1
a’ §

Note that a’ is always in the positive fraction!
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A hyperbola has two branches and two
axes of symmetry.

The axis that passes through the foci is
called the transverse axis.

The conjugate axis passes through the
center (which is between the foci) and is
perpendicular to the transverse axis.

The point on each curve of the hyperbola
nearest the center is called a vertex.
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Similar to the ellipse, the distance from the
center to a vertex is "a" units ("a" will
always be on the transverse axis), and the
distance from the center to a focus is "c"
units.

B is measured from the center along the
conjugate axis and is useful when working
with asymptotes.

The relationship between the three is
c? = a’+ b’
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The asymptotes are lines that the
hyperbola curves approach but never
touch. They pass through the center of the
hyperbola, forming the diagonals of the
rectangle that has sides 2a and 2b units.
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If the transverse axis is horizontal, the
slopes for the asymptotes are + g.

If the transverse axis is vertical, the slopes
are £ §.





image4.png
9y? - 16¢ = 144
v ox
-2 =1
1% 9

Now a = +4 andb = +3,and we have a
vertical transverse axis.

Because the center is (0, 0), the vertices can
be plotted at (0, 4) and (0, -4).

Using b = 3, we can draw the "box" for the
asymptotes.
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The equations for the asymptotes are:

y - $x
and

y = -%x






 


 


 




     

