Topic: the locus of an ellipse

1. Watch this clip to 2:16. Share with your partner what you see in this clip.

2. Check these words
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Foci

3. Watch this clip from 2:16. Then finish the following geometric definition of the ellipse.
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An ellipse is the set of all points (x,y).....



4. BEINBFEER :
(1) Focus/Foci :
(2) Major axis :
(3) Minor axis :
(4) Center :
(5) Vertex/vertices :
(6) Co-vertices :
(7) Length of the major axis:
(8) Length of the minor axis:

(9) The distance between the foci :

(10) The distance from center to either focus:

3. Property of an ellipse : If an ellipse with major and minor axes of lengths 2a and 2b, respectively,
where O<b<a. The distance between the foci is 2¢c, then

4. The diagram below shows several concentric circles centered at points F; and F,. The radius of each
circle is one unit away from the adjacent circle. Use the definition of an ellipse to sketch it.

(1) The moving point P on the ellipse satisfy PF, + PF, = 16

(2) Find the length of the major axis * the distance between the foci and the length of the minor axis

(3)Finda~b~c
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7. Challenge :

(1)(2a=10 » 2¢=10) > The set of all points P(x,y) satisfies PF, + PF, = 10. Determine what kind of graph
will we get from using the concentric circle centered at points F1 and F2.

(2) (2a=4 > 2¢=10) » The set of all points P(x,y) satisfies PF, + PF, = 4. Determine what kind

of graph will we get from using the concentric circle centered at points F1 and F2.

Conclusion : (1) If 2a>2c > the set of all points P(x,y) satisfiesPF, + PF, = 2a is an ellipse.
(2) If 2a=2c > the set of all points P(x,y) satisfiesPF, + PF, = 2a is a line segmentF | F, .
(3) If 2a<2c » the set of all points P(x,y) satisfiesPF, + PF, = 2a is an empty set.
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1. Watch this clip to 2:16. Share with your partner what you see in this clip.
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In this class, we are going to learn about the ellipse. What is an ellipse and why should we learn about
it?

Let’s watch this clip to 2:16. Then, share with your partner what you see in this clip.

2. Check these words
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3. Watch this clip from 2:16.
Then finish the following geometric definition of the ellipse.
%14 : Two points on the planeF, ~ F,. The Sum of distance fromF,and F, is constant(a).
#R8l © Pis a point that PF, + PF, = a
EF

An ellipse is the set of all points (x,y) in a plane, the sum of whose distances from two distinct fixed

points(F, ™ F,) is constant.
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4. FEEINZAEAER :
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(1) Focus/Foci :

(2) Major axis :

(3) Minor axis :

(4) Center :

(5) Vertex/vertices :

(6) Co-vertices :

(7) Length of the major axis:
(8) Length of the minor axis:

(9) The distance between the foci :

(10) The distance from center to either focus:
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(1) Focus/Foci : The two fixed points are called the foci (plural of focus).
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(2) Major axis : The line segment through the foci is called the major axis.

(3) Minor axis : The line segment through the center and perpendicular to the major axis is called
the minor axis.

(4) Center : The mid-point of the major axis.

(5) Vertex/vertices : The endpoints of the major axis. We denote them as A and B

(6) Co-vertices: The endpoints of the minor axis. We denote them as C and D

A Center ) _ F
Semi— majoy axiy 7

(7) Length of the major axis: AB = 2a
By the definition, we know that AF, + AF, = 2a and BF, = AF,(symmetry)
Therefore,2a = AF, +AF,=BF,+AF,=AB

(8) Length of the minor axis:CD = 2b (We denote it as 2b, we will explain this later when introducing
the property)

(9) The distance between the foci:F|F, = 2¢ (We denote it as 2c)

(10) The distance from center to either focus: c

3. The property of the ellipse : If an ellipse with major and minor axes of lengths 2a and 2b,
respectively, where O<b<a. The distance between the foci is 2c, then
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4. The diagram below shows several concentric circles centered at points F; and F,. The radius of each
circle is one unit away from the adjacent circle. Use the definition of an ellipse to sketch it.

(1) The moving point P on the ellipse satisfy PF, + PF, = 16

(2) Find the length of the major axis * the distance between the foci and the length of the minor axis
(3)Finda~b~c
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Answers:

(1)




(2) 16 ~ 10 ~ 24/39
3)8~5+4/39
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Answer:20

7. Challenge :

(1)(2a=10 » 2 ¢=10) » The set of all points P(x,y) satisfies PF; + PF, = 10 . Determine what kind of graph
will we get from using the concentric circle centered at points F; and F,.



(2) (2a=4 » 2 ¢=10) » The set of all points P(x,y) satisfies PF| + PF, = 4. Determine what kind

of graph will we get from using the concentric diagram centered at points F, and F,

Conclusion : (1) If 2a>2c > the set of all points P(x,y) satisfiesPF, + PF, = 2a is an ellipse.
(2) If 2a=2c > the set of all points P(x,y) satisfiesPF, + PF, = 2a is a line segmentFF, .

(3) If 2a<2c » the set of all points P(x,y) satisfiesPF, + PF, = 2a is an empty set, there is
no graph.
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Answer:

(2)We can’t find any points. So there is no graph.
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1. https://youtu.be/nzwCinIMIU4
2. https://youtu.be/Uy-1g5zgNsE
3. https://www.slideshare.net/itutor/ellipse-26682425
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