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Math 1330 — Section 8.2
Ellipses

Definition: An ellipse is the set of all points, the sum of whose distances from two fixed points

is constant. Each fixed point is called a focus (plural = foci).
Basic ellipses (centered at origin): Yertices ouou'

Oon a-a..x\'_s
Basic “vertical” ellipse:

X2
Equation: b_2 =1,a>b

Foci: (0,%c), where ¢* =a* —b?
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Vertices: (0,+a) r—.,a(jo.-— B X\ S

Eccentricity: e = ¢
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Basic “horizontal” eIIipse:\Ief}'\(,L}. mé 'Q"“
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Equation: ?4-?:1, a>b

Foci: (+c,0), where ¢*> =a* -b?
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Eccentricity: e = ¢
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The eccentricity provides a measure on how much the ellipse deviates from being a circle. The

eccentricity e is a number between 0 and 1.

e small e: graph resembles a circle (foci close together)
e large e: flatter, more elongated (foci far apart)

e if the foci are the same, it’s a circle!
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Graphing ellipses: —> Bricg it in storelarol forn
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To graph an ellipse with center at the origin: — :
- bfagﬁr‘ = ha(120n+u’ b,}}ﬂf‘

2 y2 1 :verh'cal
number number

Rearrange into the form

Decide if it’s a “horizontal” or “vertical” ellipse.
O if the bigger number is under x?, it’s horizontal (longer in x-direction).
O if the bigger number is under y?, it’s vertical (longer in y-direction).

Use the square root of the number under x> to determine how far to measure in x-
direction.

Use the square root of the number under y* to determine how far to measure in y-

direction.

Draw the ellipse with these measurements. Be sure it is smooth with no sharp corners

. l c’=a’ —bzi where a” and b” are the denominators. So ¢ = ,/big denom — small denom

e The foci are located ¢ units from the center on the long axis.

ShnF‘i‘e—"l Ell;’,se_ (nexj {‘?n.e_)

To graph an ellipse with center not at the origin:

(x-m? (=K _,

e Rearrange (complete the square if necessary) to look like =
number number

e Start at the center (h,k) and then graph it as before.

When graphing, you will need to find the orientation, center, values for a, b and c, vertices, foci,
lengths of the major and minor axes and eccentricity.
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Example 1: Find all relevant information and graph T Y o1 s \\.or't't-""{“’"\
oa=lb = a=¢ o7
b= = b=3

Orientation: \ygrizontel)

Center: U,]o)
Vertices: (4,0) (-4 0)

Foci: = ot-\o=lb-1=F © (=t G
(3.0 -3, 0
Length of ma}or’a}is: ')
2:M=24=%
Length of minor axis:
2o=23=p
Coordinates of the major axis:

(4.0) , (-4,0)

Coordinates of the minZ)r axis: (0 ) [0 -3)
' ) ]

Eccentricity: e = £ - LEJpe 0.6
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Example 2: Find all relevant information and graph (x 1) +(y;52) =1 \fu{‘i“l A=25%
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Example 3: Write the equation in standard form. Find all relevant information and graph:
4x2 —8x+9y2 —-54y =-49.
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Example 4: Find the equation for the ellipse satisfying the given conditions.
Foci (+3,0), vertices (+5,0) —> We cizontal f_ X _5: =1
I =5 opver x=0i9 a=5 ‘-1. b”
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Example 5: Write an equation of the ellipse with vertices (5, 9) and (5, 1) if one of the foci is
(5. 7). :
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