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The study of circles is a fundamental aspect of geometry, and understanding the equations that represent
them is essential for students and enthusiasts alike. This article will explore the equations of circles, how to
derive them, and provide a comprehensive worksheet with answers to reinforce learning. We will cover
the standard form and general form of the circle's equation, examples of problems, and their solutions to
enhance your understanding of this geometric shape.

Understanding the Circle

A circle is defined as the set of all points in a plane that are equidistant from a fixed point called the center.
The distance from the center to any point on the circle is called the radius. The standard form of a circle's
equation can be derived from these definitions.

The Standard Form of the Circle's Equation

The standard form of the equation of a circle with center \((h, k)\) and radius \(r\) is given by:

\[
(x - h)^2 + (y - k)^2 = r^2
\]

- \(h\) and \(k\) are the coordinates of the center.
- \(r\) is the radius of the circle.

For example, if a circle has a center at (2, -3) and a radius of 5, the equation of the circle would be:

\[
(x - 2)^2 + (y + 3)^2 = 25
\]

The General Form of the Circle's Equation

The general form of a circle's equation can be derived from its standard form. It is expressed as:



\[
x^2 + y^2 + Dx + Ey + F = 0
\]

Where \(D\), \(E\), and \(F\) are constants. To convert from the standard form to the general form, one can
expand the standard equation:

\[
(x - h)^2 + (y - k)^2 = r^2
\]

Expanding this equation yields:

\[
x^2 - 2hx + h^2 + y^2 - 2ky + k^2 = r^2
\]

Rearranging gives:

\[
x^2 + y^2 - 2hx - 2ky + (h^2 + k^2 - r^2) = 0
\]

Thus, comparing coefficients, we can identify \(D = -2h\), \(E = -2k\), and \(F = h^2 + k^2 - r^2\).

Worksheet: Equations of Circles

This section presents a worksheet with problems related to finding the equations of circles. Each question
will focus on deriving the equation from given centers and radii, converting between standard and general
forms, or identifying components from the equation.

Problems

1. Write the equation of a circle with center (4, 5) and radius 3.
2. Convert the standard equation \((x + 1)^2 + (y - 2)^2 = 36\) to general form.
3. Identify the center and radius of the circle given by the equation \(x^2 + y^2 - 6x - 8y + 9 = 0\).
4. Find the equation of the circle with center (-3, 2) and radius 7.
5. Convert the general form equation \(x^2 + y^2 + 4x - 10y + 1 = 0\) to standard form.
6. Determine the radius of the circle represented by the equation \((x - 1)^2 + (y + 4)^2 = 25\).
7. Write the equation of a circle with center (0, 0) and a radius of 10.



8. Find the center and radius of the circle given by \(x^2 + y^2 + 2x - 4y + 4 = 0\).
9. Convert the equation \(2x^2 + 2y^2 - 8x - 12y + 20 = 0\) to standard form.
10. Write the equation of a circle with center (1, -1) and radius 4.

Answers

1. The equation is \((x - 4)^2 + (y - 5)^2 = 9\).
2. The general form is \(x^2 + y^2 + 2x - 4y - 27 = 0\).
3. The center is (3, 4) and the radius is 1.
4. The equation is \((x + 3)^2 + (y - 2)^2 = 49\).
5. The standard form is \((x + 2)^2 + (y - 5)^2 = 24\).
6. The radius is 5.
7. The equation is \(x^2 + y^2 = 100\).
8. The center is (-1, 2) and the radius is 3.
9. The standard form is \((x - 2)^2 + (y - 3)^2 = 9\).
10. The equation is \((x - 1)^2 + (y + 1)^2 = 16\).

Conclusion

Understanding the equations of circles is an important aspect of geometry that has numerous applications in
mathematics and real-life situations. This worksheet provides a structured approach to practicing and
applying the concepts associated with circles. By working through the problems and reviewing the
answers, students can reinforce their knowledge of how to derive and interpret the equations of circles.
Whether it's in academic settings or personal study, mastering these equations is fundamental for further
studies in geometry and algebra.

Frequently Asked Questions

What is the standard form of the equation of a circle?
The standard form of the equation of a circle is (x - h)² + (y - k)² = r², where (h, k) is the center and r is the
radius.

How do you convert the general form of a circle's equation to standard
form?
To convert from the general form Ax² + Ay² + Bx + Cy + D = 0 to standard form, complete the square for



x and y terms.

What information can be derived from the equation (x - 3)² + (y + 2)² =
25?
The center of the circle is at (3, -2) and the radius is 5 (since r² = 25).

What is the radius of a circle with the equation x² + y² - 10y + 25 = 0?
First, rewrite it as (x - 0)² + (y - 5)² = 0. The radius is 0, indicating that this is actually a point circle at (0, 5).

If a circle's center is at (4, -1) and passes through the point (7, 2), how do
you find its equation?
Calculate the radius using the distance formula: r = √[(7 - 4)² + (2 + 1)²] = √18. The equation is (x - 4)² + (y +
1)² = 18.

How do you find the center and radius from the equation x² + y² - 6x +
8y = 0?
Complete the square: (x - 3)² + (y + 4)² = 25. The center is (3, -4) and the radius is 5.

What does the equation (x + 1)² + (y - 3)² = 16 represent?
This represents a circle with center at (-1, 3) and a radius of 4 (since r² = 16).

What are the steps to graph the equation of a circle?
Identify the center and radius, plot the center, use the radius to mark points in all directions, and then
draw the circle.

How can you tell if two circles intersect based on their equations?
Two circles intersect if the distance between their centers is less than the sum of their radii and greater
than the absolute difference of their radii.

What is the discriminant method for determining the relationship
between two circles?
Find the equations of the circles in standard form and calculate the discriminant. If it's positive, they
intersect; if zero, they're tangent; if negative, they don't intersect.
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