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Hyperbola

Definition: A hyperbola is a curve where the absolute value of the
difference of the distance between any point on the curve and two
fixed points, called foci, is constant.

Equation:
The equation of a hyperbola is in the form
XZ 2
a K2
> The coordinates of the center are (0,0)
> The lines associated with the equations: Y RVEEL) _.L-,
are the asymptotes of the curve
> The relationship among the values of the parameters a,b
and the distance c (between the center of hyperbola and one of its

foci) is represented by

c’=a’+b°
'3 2
if the equation is _;—(5_- - %’ = | (case 1)

> The coordinates of the vertices are (a,0) and (-a,0)

> The foci are located on the x-axis and their coordinates are (c,0)
and (-¢,0)

> The absolute value of the difference of a point on the curve and

the two fociis 2a |k (M,r')__d(M,FZ>) -2a

2

2
£ the equationis % —L == [ (case 2)
if the equationis —5 ~-= = case

> The coordinates of the vertices are (0,b) and (0,-b)
> The foci are located on the y-axis, and their coordinates are
(0,c) and (0,-¢)

> The absolute value of the difference of a point on the curve and

the two fociis 2b - IO'(M,FD—O((M)FQB) =2k
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Case 1 Example:
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Case 2: Example b
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Case 2 :
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Finding the equation of a hyperbola
Ex 1: Find the equation of the given hyperbola
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Some observations: Based on how the curve looks, AN
\,

is it case1 or case 2? Y
2 2
X v
q?.. —b_z, =
Since we know two points on the asymptote, we can find the equation of both asymptotes.
| - -
%, \/ISofe. \/; Y
(O. o)
X = 0-- L/
2 Y, LI
0--% —3
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inequality shading.
Graph the solution to the
following.
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