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Objective
Students will...
- Be able to derive the equation of standard

hyperbolas, given the vertices and foci,
and/or the asymptotes.



Equations and Graphs of Hyperbolas

Using the distance formula, we can see that parabolas have the following

equations: fora>0and b > 0 (nota > b)
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Vertices: (+a, 0) (0, £a)

Covertices: (0,+b) (+b,0)

Transverse Axis: Horizontal length 2a Vertical length 2a
Asymptotes: y = i%x y= i%x

Foci: (+¢,0), ¢? = a? + b? (0,%c), ¢ = a? + b*
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Sketching the Hyperbola

Here is a guidelines you can use to graph the hyperbola.
1. Sketch the central box, using the vertices and the covertices.

2. Sketch the asymptotes. These are the diagonals of the central box.
3. Plot the foci
4. Sketch the hyperbola.
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(a) Central box (b) Asymptotes (¢) Hyperbola



Example 0 9= Ol et (0, :tb}
{ 0) and foci

~/0 5
Fi cith; equation of the hyperbola with vertices ~( S_

+4 0) Sketch its graph.
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' Example
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Find the equation of the hyperbola with vertices (+2, 0) and foci

f_ 3,0). Sketch its graph. -
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Example

(0,25 )= )owk
Find the equation and the foci of the hyperbola with vertices (0, +2) and tl

otes y = iZ?_x. Sketch_tlhe graph.
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Example

Find the equation and the foci of the hyperbola with vertices (0, +4) and
asymptotes y = +4x. Sketch the graph.
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Find the equation of the h Re ola with vertices (0, +62glven that it

passesthrough the point ) '_> 0[ (55 —
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Homework Problem

Find the equation for the hyperbola whose graph is shown.
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Homework Problem

Find the equation for the hyperbola with the given conditions.
38. Foci (0, £1), length of the transverse axis 1.
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