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9.4 Part 1 Ellipses

| Standard Equation for a
., CO- Horizontal Ellipse

vertices .
vertices

| 2 2

I X + =
A
|

|

|
focl i Vertices: (+a,0)
I Co-Vertices: (0,b)

A

a = distance from center to vertex Foci: (%c,0)

_32 = larger denominator Major Axis: horizonal, length is 2a
b = distance from center to co-vertex

b = smaller denominator
¢ = distance from center to a focus point

cd=a’-1

Minor Axis: vertical, length is 2b

Standard Equation for a
Vertical Ellipse

fodi = vertices , ,
his| AR
da
j& Center: (0,0)
co-

Vertices: (0,%a)

center - 1] vertices Co-Vertices: (£b,0)
Foci: (0,+c)
REMINDER: a’is always the larger Major Axis: vertical, length is 2a
denominator!! Whichever variable a Minor Axis: horizontal, length is 2b

is under will tell whether the
ellipse is horizontal or vertical.
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Example 1
Find the coordinates of the center, vertices, co-vertices, and foci.

Then sketch the graph.

I
center (0,0)
vertices - S,D) (s, O)
O-\m?‘l'; (O)"3> (0)3>
c2=a?- b*
c2-25*9 foci X
c’= 16 ¢4,0),(4,0)
c=4
Example 2

Find the coordinates of the center, vertices, co-vertices, and foci.
Then sketch the grgph.

2 B a~=8l— a=9 \
5 8T perobet ]
center (0,0)
Vertices (0,-9),(0,9)
co~‘(6H: (-¢,0), CG)D)
c*=a?-b* 3)us
ci=8) -3 5\_5
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Example 3 o= 10 c=6
The vertices of an ellipse are (£10,0) and the foci are (£6,0). Find
the equation and sketch the graph.

at=100 c%*=3, Vi
C7__: a':__ bi
3= 100— p*

M= -b"

Example 4

Find the coordinates of thezcenter vertices, co-vertices, and _f_oub
Then sketch the graph. & = "6: a=14 éz “ 5
16x° + 9y =144, bl = 9 b" ‘y Ct=1- C-—-'\r_
L LT T

2 2
Tr=4
center (0,0)
vert Co,4), (o,~4)

foci (6,7, (0~%) X
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Standard Equation for a Translated Ellipse

Standard Equation for a Standard Equation for a
Horizontal Ellipse Vertical Ellipse
(x-hf  (y-kf _ (x-h}  (y-kf
2 T ;=1 2 T ;=1
a b b a
Example 5

Find the center, vertices, co-vertices, and foci of the ellipse with the
equation 5(x - 2f + 4(y +3)* = 20. a*=5— a=\5

b’=4y— b=2
420222 (2 , O e ct=af-b*—y c?=5-4
Verbices (2,-3+{5)

co-vort {03‘3);( "], ~3)
-FOCi CZ, *2)} (2) “")

Example 6
Find the coordinates of the center, vertices, co-vertices, and_lfoci.

Then sketch the graph.oo‘?":'_"';fI b; =255 ff;%%’ig:a'
= = . Cce= 2
(x+3)°  (y-4f . ) c=z

C=2NG-
a9 t 5 1
center (-3,4)
verd Cio,), (4,4)
Co-vert (-3,9),(-%-I) - 1 "
foci (<3 22V6,H4)
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Example 7
Write the standard equation for the ellipse.

x+4 7'+ (y-2"
25

Z =i

Example 8
Write the standard equation for the ellipse.

- g48
G4 "—li
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9.4 Part 2 Ellipses

Example 9
An ellipse is defined by 4x* + y* + 24x - 4y + 36 = 0. Write the
standard equation, and identify the coordinates of its center,
vertices, co-vertices, and foci.
4x2 +2Y4x +y2- ‘4y = -3¢
(x246x+2) + S AR TR
éo-‘!)—-z

.2)7-,

q(x+3% + (y-2)* < 4
fgeal + Qgeb =i
<_'<’+_3)z + _lel:u‘:i lo"‘ g Sy

= {—|
Cenver (-3 3,2) (‘-““ 22— C=V3=

Verhices (-3, 4), (-3, 0)
Co-veri: (‘ Y, 2—) 2 )2.)

foci (-3, 2 :l:J"‘)

Example 10
An ellipse is defined by 9x” + 16y” - 36x - 64y - 44 = 0. Write the

standard equation, and identify the coordinates of its center,
vertices, co-vertices, and foci.
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