
Day 16
9.3 Hyperbolas and 9.1 Parabolas

1. Hyperbolas

In this section we study hyperbolas from a geometric point of view.

We begin with the geometric definition of a hyperbola. Although el-

lipses and hyperbolas have completely different shapes, their defini-

tions and equations are similar.

Instead of using the sum of distances from two fixed foci, as in the

case of an ellipse, we use the difference to define a hyperbola.
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2. Equations and Graphs of hyperbolas

The following box summarizes the equation and features of hyperbo-

las centered at the origin.
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3. Graphing hyperbolas

The following box summarizes the equation and features of hyperbo-

las centered at the origin.

Example 1: A hyperbola has the equation 16x2 → 9y2 = 144. Find the

vertices, foci, length of the transverse axis, and asymptotes, and sketch

the graph.

x

y

→8 →7 →6 →5 →4 →3 →2 →1 1 2 3 4 5 6 7 8

→8

→7

→6

→5

→4

→3

→2

→1

1

2

3

4

5

6

7

8

0

3

*= or =

-> requence rectangle
-

- - O
-

y=
-zX y=

X Divide by 144

-

- =
Z

⑨ ⑨

u -a=3 ,
b= Y

transverse : 20 =23

axing ⑥
foci : (c ,b) & (40)
ca+5 = 9+1= 25



Example 2: Find the vertices, foci, length of the transverse axis, and

asymptotes of the hyperbola, and sketch its graph.

x2 → 9y2 + 9 = 0
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Example 3: Find the equation and the foci of the hyperbola with vertices

(0,±2) and asymptotes y = ±2x. Sketch the graph.
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4. Hyperbolas with center at (h, k)

The following box summarizes the equation and features of hyperbo-

las centered at (h, k).

Example 4: Given →(x→ 2)2

9
+ (y + 3)2 = 1, graph the hyperbola and

identify the center, vertices, foci and equations of the asymptotes.
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Calculator Instructions:

5. 9.1 Continued: Parabolas

In this section we study parabolas from a geometric rather than an

algebraic point of view.

We begin with the geometric definition of a parabola and show how

this leads to the algebraic formula that we are already familiar with.
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Calculator Instructions:

5. 9.1 Continued: Parabolas

In this section we study parabolas from a geometric rather than an

algebraic point of view. We will start with parabolas that are situated

with the vertex at the origin and that have a vertical or horizontal

axis of symmetry.
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Lactus rectum endpoints:
Note: The parabola always opens towards the focus and away from the

directrix!!!
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Example 1: Find an equation for the parabola with vertex V (0, 0) and

focus F (0, 2), and sketch its graph.
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Example 2: A parabola has the equation 6x + y2 = 0.

Find the focus, focal diameter and directrix of the parabola and draw the

graph.
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6. Graphing hyperbolas with different center

The following summarizes the equation and features of hyperbolas

centered at (h, k).

Example 3: Identify the vertex, focus, directrix, axis of symmetry, lactus

rectum of the parabola y2 → 6y → 4x + 9 = 0. Draw the parabola.
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