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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

Their sum is 10.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 7 units from F1.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 7 units from F1.

All points on this circle 
are 3 units from F2.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 7 units from F1.
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are 3 units from F2.
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The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 7 units from F1.

All points on this circle 
are 3 units from F2.

We need the 2 points where these circles intersect.

The points we will use are 6 units 
apart on a horizontal line.  We 
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of their distances from these two 
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.
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The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3

3
7



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2

All points on this circle 
are 3 units from F1.

F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3

3
7



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

All points on this circle 
are 7 units from F2.

All points on this circle 
are 3 units from F1.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

All points on this circle 
are 7 units from F2.

All points on this circle 
are 3 units from F1.

We need the 2 points where these circles intersect.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

All points on this circle 
are 7 units from F2.

All points on this circle 
are 3 units from F1.

We need the 2 points where these circles intersect.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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7
3
8

3
7
2



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 8 units from F1.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3
8

3
7
2



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

All points on this circle 
are 8 units from F1.

All points on this circle 
are 2 units from F2.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
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Distance 
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7
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2



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2

All points on this circle 
are 8 units from F1.

F1

All points on this circle 
are 2 units from F2.

These 2 circles only intersect at one point.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3
8

3
7
2



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
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Distance 
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7
3
8

3
7
2



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2

All points on this circle 
are 2 units from F1.

F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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2
8



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2

All points on this circle 
are 2 units from F1.

All points on this circle 
are 8 units from F2.

F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
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7
3
8
2

3
7
2
8



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2

All points on this circle 
are 2 units from F1.

All points on this circle 
are 8 units from F2.

These 2 circles only intersect at one point.

F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3
8
2

3
7
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8



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
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2
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7
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F2F1

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Distance 
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9

7
3
8
2

3
7
2
8
1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1

All points on this circle 
are 9 units from F1.

F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1

All points on this circle 
are 9 units from F1.

F2

All points on this circle 
are 1 unit from F2.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

9
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1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

9

F1

All points on this circle 
are 9 units from F1.

F2

All points on this circle 
are 1 unit from F2.

These 2 circles do not intersect!

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3
8
2

3
7
2
8
1



F1 F2

Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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2

3
7
2
8



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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Distance 
From F2

7
3
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2
6

3
7
2
8
4



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

All points on this circle 
are 6 units from F1.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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7
3
8
2
6

3
7
2
8
4



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

All points on this circle 
are 6 units from F1.

F1 F2

All points on this circle 
are 4 units from F2.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7
3
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2
6

3
7
2
8
4



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

All points on this circle 
are 6 units from F1.

F1 F2

All points on this circle 
are 4 units from F2.

We need the 2 points where these circles intersect.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.
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7
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6
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4



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

All points on this circle 
are 6 units from F1.

F1 F2

All points on this circle 
are 4 units from F2.

We need the 2 points where these circles intersect.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1
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From F2

7
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

F1 F2

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F1 F2

4 6



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

All points on this circle 
are 4 units from F1.

F1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

All points on this circle 
are 4 units from F1.

F1

All points on this circle 
are 6 units from F2.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

All points on this circle 
are 4 units from F1.

F1

All points on this circle 
are 6 units from F2.

We need the 2 points where these circles intersect.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

All points on this circle 
are 4 units from F1.

F1

All points on this circle 
are 6 units from F2.

We need the 2 points where these circles intersect.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

F1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6

F1

5 5



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6
5 5

F1

All points on this circle 
are 5 units from F1.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6
5 5

F1

All points on this circle 
are 5 units from F1.

All points on this circle 
are 5 units from F2.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6
5 5

F1

All points on this circle 
are 5 units from F1.

All points on this circle 
are 5 units from F2.

We need the 2 points where these circles intersect.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6
5 5

F1

All points on this circle 
are 5 units from F1.

All points on this circle 
are 5 units from F2.

We need the 2 points where these circles intersect.



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

Distance 
From F1

Distance 
From F2

7 3
3 7
8 2
2 8
6 4

F2

4 6
5 5

F1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units. F2F1



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units. F2F1

The complete graph of all points
in the plane such that the sum of 
their distances from F1 and F2 is 
10 units



Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units. F2F1

The complete graph of all points
in the plane such that the sum of 
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Given any two points in a plane, we want to consider all 
points in the plane such that the sum of their distances from 
the two given points is a constant.

The points we will use are 6 units 
apart on a horizontal line.  We 
will find points such that the sum 
of their distances from these two 
given points is 10 units.

The complete graph of all points
in the plane such that the sum of 
their distances from F1 and F2 is 
10 units looks like this. 

This shape is called an ellipse.  Next we will add the x and y 
axes and determine the ‘standard’ form equation for this 
ellipse.
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Subtract 100 from both sides.

12x – 100 =
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12x (x – 3)2 + y2= 100 – 20

Subtract 100 from both sides.

12x – 100 (x – 3)2 + y2= -20
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25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

12x (x – 3)2 + y2= 100 – 20

12x – 100 (x – 3)2 + y2= -20
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12x – 100 (x – 3)2 + y2= -20

Divide both sides by 4.
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The process used to derive this equation is complicated. 
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16
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25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

12x – 100 (x – 3)2 + y2= -20
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3x 
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The process used to derive this equation is complicated. 
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16
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25
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12x – 100 (x – 3)2 + y2= -20
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3x – 25
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3x – 25 =
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10
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y2

16
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25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

12x – 100 (x – 3)2 + y2= -20
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3x – 25 (x – 3)2 + y2= -5
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
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25
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3x – 25 (x – 3)2 + y2= -5

Square both sides.
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The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

3x – 25 (x – 3)2 + y2= -5

Square both sides.

(3x – 25)2
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

3x – 25 (x – 3)2 + y2= -5

Square both sides.

(3x – 25)2 = 25[(x – 3)2 + y2] 
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25
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3x – 25 (x – 3)2 + y2= -5
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 
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16
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25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

(3x – 25)2 = 25[(x – 3)2 + y2] 



Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
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25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

Square the binomials.

(3x – 25)2 = 25[(x – 3)2 + y2] 
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y2

16
x2

25
+ = 1
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Square the binomials.
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Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10
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9x2 – 150x + 625 = 25[x2 – 6x + 9
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(3x – 25)2 = 25[(x – 3)2 + y2] 
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Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10
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Perform the indicated multiplication.

9x2 – 150x + 625 =



Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

9x2 – 150x + 625 = 25[x2 – 6x + 9 + y2] 

Perform the indicated multiplication.

9x2 – 150x + 625 = 25x2



Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

9x2 – 150x + 625 = 25[x2 – 6x + 9 + y2] 
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9x2 – 150x + 625 = 25x2 – 150x + 225
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9x2 + 625 =



Equations of an Ellipse

The Standard Form Equation

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

The process used to derive this equation is complicated. 

y2

16
x2

25
+ = 1

(x + 3)2 + y2 (x – 3)2 + y2+ = 10

9x2 – 150x + 625 = 25x2 – 150x + 225 + 25y2

Add 150x to both sides.
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16
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25
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(x + 3)2 + y2 (x – 3)2 + y2+ = 10

9x2 + 625 = 25x2 + 225 + 25y2

Subtract 9x2 + 225 from both sides.

400 =
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The process used to derive this equation is complicated. 
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16
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400 = 16x2 +



Equations of an Ellipse

The Standard Form Equation
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