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(DN) TEAR OFF “The Circle” PAGE AND THEN DO THE DO
NOW ON BACK OF PACKET
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Coordinate Plane: Equation
of a Circle

8.5

Name _______________________________Per______
LO: I can connect right triangles to the equation of a
circle, write equations of circles, and solve
problems involving circles and the coordinate
plane.

What do right triangles have to do with the equation of a circle?
On a graph, circles are defined by their radius and center. To write an equation for a circle, we need to find a
relationship between the center, the radius, and the x and y coordinates. Let’s start by looking at a circle with a
radius of 5 and center at the origin (0,0). This circle is graphed on the do now page called “The Circle”. (You can
tear “The Circle” page off to make your work easier.)
 Highlight the shape formed by the x value, the y value, and the radius of the circle that is drawn to point A.
 The shape you highlighted is a ___________ _____________.
 The radius of the circle is also the ________________________ of the ___________ _____________.
 The x value for the point on the circle is also the length of a __________of the ___________
_____________.
 The y value for the point on the circle is also the length of a __________of the ___________
_____________.
 The equation for relating lengths of a ___________ _____________ is ________________.
 For each point on the circle, write an equation by plugging in the x, y, and r values and verifying that the
equation works by calculating and checking. If the equation works for graph, circle the letter.
A

E

I

B

F

J

C

G

K

D

H

L
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Writing an equation for a circle centered at the origin

calculator

(a)  Did the equation work for all 12 points of the circle? ______ Will it work for every point on the circle?______
(b)  Use the diagram at right to write a general equation for circles centered at the origin:

________________________________________

 Write an equation with the variables x and y for each circle. The center of each circle is the origin.
 (a)

 (b)

_______________

_______________

 (c)

 (d)

_______________
 (e) radius = 20
_______________

_______________

 (f) radius = 11
_______________

(You may want to sketch i and j to see the circle first.)
 (i) (0,2) is a point on the circle
___________________________

 (g) radius = 3
_______________

 (j)

 (h) radius = 9
_______________

(-8, 0) is a point on the circle

____________________________
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Writing an equation for a circle NOT centered at the origin
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What if the center is NOT at the origin? We could write the equation for the circle if the center coordinates were
(0,0). So, how can we “drag” or translate the center of the circle back to the origin?
The coordinates for the circle center are:

(_____, _____)

Translate x & y so the center is back at the origin (________, _______)
What will our equation look like?

(

Simplify the equation

________________________________

The coordinates for the circle center are:

)2 + (

)2 = (

)2

(_____, _____)

Translate x & y so the center is back at the origin (________, _______)
What will our equation look like?

(

Simplify the equation

________________________________

The coordinates for the circle center are:

)2 + (

)2 = (

)2

(_____, _____)

Translate x & y so the center is back at the origin (________, _______)
What will our equation look like?

(

)2 + (

)2 = (

)2

Simplify the equation

________________________________

Write an equation for each circle:
Q:

Q
R

R:

S:

S
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Center and radius from equations and equations from center and radius
We know that equations for circles can be written (x – h)2 + (y – k)2 = r2 where (h, k) is the center and r is the
radius. We have written equations when we know the center and radius by translating the center back to the origin
and figuring out the distance from the center of the circle to a point on the circle. What if we know the equation,
and have to figure out the center and radius?

( x – h )2 + ( y – k )2 = r2
Center _______________ (HINT, this means what point did we have to translate the center from?)
Radius _______________ (HINT, r2 is what you see in the equation. What do you have to do to find r?)
Which equation represents the circle whose center is (−2,3) and whose radius is 5?
1) (x − 2)2 + (y + 3)2 = 5

2) (x + 2)2 + (y − 3)2 = 5

3) (x + 2)2 + (y − 3)2 = 25

4) (x − 2)2 + (y + 3)2 = 25

3) (x − 7)2 + (y + 3)2 = 16

4) (x + 7)2 + (y − 3)2 = 16

What is an equation of a circle with center (7,−3) and radius 4?
1) (x − 7)2 + (y + 3)2 = 4

2) (x + 7)2 + (y − 3)2 = 4

If we know the endpoints for the diameter, we can figure out what we need to write the equation. To write the equation of a
circle we need the ______________________ and the _______________________. To help get your mind around the
problem, consider:
Is the center ALWAYS on the diameter? ___________
When it is on the diameter, where is it located? _____________________
Once you find the center point, how can you use an endpoint of the diameter to figure out the radius?
________________________________________________________________________________________________
(4)  Write an equation of the circle whose diameter AB has endpoints A(5,12) and B(-5,12).
Center: ______________

Radius:____________________

Equation: ____________________

(5)  Each pair of points are the endpoints of the diameter of a circle. For each circle, find the center and radius and write
an equation. SHOW YOUR WORK
a) (−2,3) and (6,3)

b) (5,12) and (–5,12)

c) (2,5) and (2,13)

8.5
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Using diameter endpoints to write an equation of a circle
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Answer each question below:
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Circle Summary
SUMMARIZE: For any circle with center (h, k) and radius r, the equation of the circle can be written:

If I know the endpoints of a diameter of a circle, I can use them to find the:
center by finding _______________________
radius by finding the distance from ______________________________ to ________________________
OR by finding half the distance from one _____________________________ to ______________
 (8)
calculator

 (9)
calculator

Exit Ticket
ON THE LAST PAGE

Homework
Common Core Example problems
Common Core Examples Page, Problem Number
Page 1, all problems
Page 2, number 9
Page 3, number 10 parts a and b only
Page 4, number 1,2,3 and 6
Page 5, number 7 and 8

Common Core Examples page 1
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Common Core Examples page 2
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Common Core Examples page 3

8.5

Common Core Examples page 4
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Common Core Examples page 5

8.5
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Label the coordinates for each point (A through L) on the circle below

The Circle
C
D

B

A

E (-4,3)

F (-5,0)

L

G (-4,-3)

K (4,-3)
H (-3,-4)

J (3,-4)

I (0,-5)

