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ALGEBRA 2-UNIT 7 CONICS

FQUATIONS OF ELLIPSES

NOTES: DAY 4
An ellipse is a set of points "P" in a plane such that the sum of the distances from "P" to two fixed

points Fand £ isa given constant k.

The major axis is the segment that contains the foci and has its endpoints on the ellipse. The minor
axis is perpendicular to the major axis at the center. The endpoints of the minor axis are co-
vertices.

vertex
&
co-vertex {4
@2
> >. a
143
5P
i . .
major axis £ 2 \ vertex ¢ minor axis
f c f co-vertex % b co-vertex
o
g
a ‘To-vertex b. feé
vertex
Standard Form Standard Form
2 2 2 2
Center (0,0) =+ =1 Center (0,0) = +¥ =1
a b B af
Major axis: Horizontal (x-axis) Major axis: Vertical (y-axis)
Vertices: (ira, O) Vertices: (O, ia)
Co-vertices: (O, ib) Co-vertices: (ib,O)
To find the focus of an ellipse we use a form of the Pythagorean theorem.
c?=a® - b°. NOTE: The largest denominator denotes

the MAJOR axis.




Example 11 Write an equation in standard form of an ellipse that has a vertex at (0, 5) and a co-
vertex at (2, 0), and a center at the origin.

Example 2: Find the vertices, co-vertices and foci for each equation of an ellipse. Then graph the

y ellipse.
2 2 2 2
) vz XYy
4 9 100 36
A& A




Let's now look at ellipses whose center is NOT (0, Q).

Type One: Horizontal major axis Type Two: Vertical major axis
4 2 2 2
x - h ~k x-h -k
bt e I vl
a® bt b a*

Example 1: Identify the major axis, find the center, identify the a and b values, then graph.
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Worksheet 7.4

, and eccentricity of each ellipse. Sketch each graph.

ICCS

ices, co-verti

vert

, foci,

ind the center
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y-2)°

(

(x+1)

16

36

=144

2 16(y-3)°

9(x——2)



9x2—18x+4y2+16y:ll

5.

159

16%7 +25y 2 +32x —150y

6.

Write the equation of the ellipse whose
endpoints of the major axis is (2, 12)

8.

Write the equation of the ellipse that has

7.

a center at (5, 4). The major axis is 10

The endpoints of the
minor axis are (4, 4) and (0, 4).

and (2, -4).

The

lel to the x-axis.

!

units and para
minor axis is 6 units.

Odd Solutions

ceentricity

E

Vertices Co-vertices

Foci

Center

SIEEIAI

(:i:2, 0)

(G, £3)

+/21)

(0,

. 0)

0

1.

(-3,6) (-:3,0)

(3,3) (-9,3)

~3+343,3)

(

2 3)

(-3

3.

(i, 1) (1,-5) (3,-2) (-1,-2

3)

(1, -2

(1,-2)
(x

5.

5
25




ALGEBRA 2-UNIT 7 CONICS
EQUATIONS OF HYPERBOLAS

NOTES: DAY 5
A hyperbola is a set of points "P" in a plane such that the absolute value of the difference between

the distances from P to two fixed points F, and F, is a constant K"

{ Vertical Transverse Axis ]

(Horizontai Transverse Axis]
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‘ Vertices: (O, ia)
Vertices: (ia,O)
) Co-vertices: (ib, O)
Co-vertices: (O,ib
a
b asymptotes: y=1—x
asymptotes: y=1t—Xx b
1

The equation relationa, b, and ¢ is ¢ =a*+b*. The hyperbola gets very close to but does not

touch the asymptotes!

14




Date:

Name:

Example 1: Identify the vertices, co-vertices, and asymptotes of each equation, then graph.

2 2 2 2
XY .1 b) Lo X a1
25 49 36 100
A A
> >

As with all conics
not all
hyperbolas have a
center (0, 0). For

hyperbolas with a center at (h, k) the equations are as follows:

Type one: Horizontal axis Type two: Vertical axis

eetf ] pof et




Example 2: Graph each hyperbola, labeling the vertices, centers, and asymptotes,

o fyesf

a) -
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Worksheet 7

, foci, and equations of the asymptotes for each hyperbola.
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Write the equation of the hyperbola with

6.

Write the equation of the hyperbola with

center at (5, 4) with a = 2, b = 6 where
there is a vertical transverse axis.

5.

3, ¢ = 5 where

is a horizontal transverse axis.

center (0, -3) with b

there

=0

y? -2y —4x’ —16x +1

253/24*100y»~*9>«:2 +18x =134

8.

Write the equation of the hyperbola

10.

Write the equation of the hyperbola

with vertices (2

9.

with vertices (-1, 3) and (5, 3) and foci

(-3, 3) and (7, 3).

-9} and (2, 15) where

?

-2
5

the slope of one asymptote

Odd Solutions ...

Asymptotes

Foci

Vertices Co-vertices

Center

(+/34,0)

(0, 5} (0,-5)

(3,0 (:3.0)

0,0

1.

(-3,6) (-3,-2} (-3441,2)

('1: ]) (_33 '1)

(_83 2) (2= 2)

(-3,2)
("2’ ])

3.

2% 49, y=-2x-7

y:

(-2, 1£+/5)

(—2& 3) (_2: “1)

7.

(y-9* (x-5)°

36



Name

Algebra il

Unit 7 Review Worksheet

tion and sketch the graph.

{or each conic sec

rmation

Identify the typical info

+108y +484=0
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~ 56X +9y
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4y

X +2x+y2_2y—8=0
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49%% ~25y” +294x + 200y =1184

3

Ox% —dx+2y’ +12y +5

8.

=0

y® ~2x—10y +31
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9x2—16y2+18x+15330

10.  Find the point(s) of intersection of , 5
9x % +16y” +18x ~135=0

11. Write the equation of the parabola with I3. Wiite the equation of the hyperbola
focus (3, -1) and directrix x =7 with vertices (1, -5) (1, 3) and the
slopes of the asymptotes are 2 and -2.

12.  Write the equation of the ellipse with 14. Write the equation of the circle that has
foci (3, -3} (3, 5) and co-vertices (1, 1) endpoints of a diameter at (-2, -3) and
(5, 1). (4, 5).
J3

Solutions ... 1. ELLIPSE: center (7, -6), vert (10, -6) (4, -6), co-vert (7, -4) (7, -8), foci (7% NG ,-0), ecc= 5

2. PARABOLA: vertex (-4, 1), focus (-4, 2}, directrix y = O, LR =4 3. CIRCLE: center (-1, 1), radius /10

1

4. PARABOLA: vertex (-1, -3), focus (~1-1i5 , -3}, directrix x = —%21_ , LR = 3

5. HYPERBOLA: center (-2, 1), vert (-2, 3) (-2, -1), co-vert (-1, 1} (-3, 1}, foci (-2, 1+ J5),asy y—1= 12(x +2)
- V3
6. ELLIPSE: center (6, -2), vert (6, 2) (6, -6), co-vert (8, 2) (4, -2), foci (6, -2% 23 ), ecc = 5

7. HYPERBOLA: center (-3, 4), vert (2, 4) (-8, 4), co-vert (-3, 11) (-3, -3}, foci (-3 % J4 , ), asy y—4= ig—(x + 3)

8. CIRCLE: center (1, -3), radius 3 9. (5.7 (3,5) 10 (-1,3) (-1,-3) I, x:w-éw(yﬂ)2+5
2 2 2 2
— -1 -
I Gl N ) SO ) Gl 14, (x-1)%+(y-1)7 =25
4 20 16 4
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