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Circles in the Coordinate Plane

12-5

Reteaching
Writing the Equation of a Circle from a Description
The standard equation for a circle with center (h, k) and radius r is (x − h)2 + (y − k)2 = r2. The opposite of the coordinates of the center appear in the equation. The radius is squared in the equation.
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What is the standard equation of a circle with center (−2, 3) that passes through the point (−2, 6)?
Step 1 Graph the points.
Step 2 Find the radius using both given points. The radius is the distance from the center to a point on the circle, so r = 3.
Step 3 Use the radius and the coordinates of the center to write the equation.
(x − h)2 + (y − k)2 = r2
(x − (−2))2 + (y − 3)2 = 32
(x + 2)2 + (y − 3)2 = 9
Step 4 To check the equation, graph the circle. Check several points on the circle.
For (1, 3): (1 + 2)2 + (3 − 3)2 = 32 + 02 = 9

For (−5, 3): (−5 + 2)2 + (3 − 3)2 = (−3)2 + 02 = 9

For (−2, 0): (−2 + 2)2 + (0 − 3)2 = 02 + (−3)2 = 9
The standard equation of this circle is (x + 2)2 + (y − 3)2 = 9.
Exercises
Write the standard equation of the circle with the given center that passes through the given point. Check the point using your equation.
1. center (2, −4); point (6, −4)
2. center (0, 2); point (3, −2)

3. center (−1, 3); point (7, −3)
4. center (1, 0); point (0, 5)

5. center (−4, 1); point (2, −2)
6. center (8, −2); point (1, 4)
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Circles in the Coordinate Plane

12-5


Reteaching (continued)

Writing the Equation of a Circle from a Graph
You can inspect a graph to find the coordinates of the circle’s center. Use the center and a point on the circle to find the radius. It is easier if you use a horizontal or vertical radius.
[image: image4.jpg]Problem




What is the standard equation of the circle in the diagram at the right?
Step 1 Write the coordinates of the center.
The center is at C(−5, 3).
Step 2 Find the radius. Choose a vertical radius:

[image: image5.wmf]. The length is 6, so the radius is 6.

Step 3 Write the equation using the radius and the coordinates of the center.
(x − h)2 + (y − k)2 = r2
(x − (−5))2 + (y − 3)2 = 62
(x + 5)2 + (y − 3)2 = 36
Step 4 Check two points on the circle.
For (1, 3): (1 + 5)2 + (3 − 3)2 = 62 + 02 = 36
For (−11, 3): (−11 + 5)2 + (3 − 3)2 = 62 + 02 = 36
The standard equation of this circle is (x + 5)2 + (y − 3)2 = 36.
Exercises
Write the standard equation of each circle. Check two points using your equation.
7.                                                                           8.
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