PAP Geometry Notes Name:

Chapter 13 - Circles

13.1:
Circles and Polygons on the Coordinate Plane

Use the given information to algebraically prove that if two tangents are drawn from the same point on the
exterior of the circle, then the tangent segments are congruent.

Use the given information to algebraically prove that if a tangent and a secant intersect on the exterior of the
circle, then the product of the lengths of the secant segment and its external secant segment is equal to the
length of the tangent segment squared.

Line AT is tangent to circle C at point T. Secant AG intersects circle C at points N and G. AT intersects AG at
point A. The coordinates of point A are (10, 0).




Four points on the circle were connected to form a square.
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b. Find the center of the square. . / | [ ] | \

c. How does the center of the square relate to the circle?

d. Find the midpoint of each side of the square.
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e. Connect the midpoints of the sides of the square. . (0, m\\ [ 1] %m

What polygon is formed? ' I R
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Draw a trapezoid using the coordinates (—5,4) (5,4) (2,0) (—2,0).

a. Isthis trapezoid isosceles? How do you know?
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Use the formula y = mx + b when writing the equation for a line. N
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b. Write an equation for the two diagonals of the trapezoid?

Determine the equation of a line tangent to circle C with a center at the origin. The point of tangency is (6,4).



13.2:
Deriving the Equation of a Circle

Recall that a circle is the set of points on a plane equidistant from a given point.

Circle E is centered at the origin.

a. The coordinates of point W are (3, 5), determine the length of line segment WH.

b. Determine the length of line segment EH.

c. Point W lies on circle E, determine the radius of the circle.

Consider a circle with its center located at point (h, k) and a point (x, y) on the circle.
Label the sides of the right triangle formed. Use Pythagorean theorem to solve for r?
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The standard form of the equation of a circle centered at (h, k) with radius, r, can be expressed as:

(x—-h*+@-k)?=r?

1. Write an equation for a circle with center at the origin and r = 8.

2. Write an equation for a circle with center (3, -5) and r = 6.



3. Write an equation for circle P. 4. Write an equation for circle Q.

10+

101 ~10 1

Y

By expanding the binomial terms of the standard form of a circle, (x — h)? + (y — k)? = r?2, the equation can

be written as:

x?+y?—2hx —2ky+ h® +k? = r?

The equation for a circle in general form is:

Ax?> +Cy*+Dx+Ey+F =0
where A, C, D, and E are constants,
A=C,andxz#y

In order to identify the center and the radius of a circle written in general form, it is

necessary to rewrite the equation in standard form. A mathematical process called

completing the square is often necessary to rewrite the equation in standard form.




You can rewrite x> + y> — 4x — 6y + 9 = 0 in standard form by completing
the square.

= p:] First, use an algebraic transformation to remove the constant term from the
== variable expression. Write the resulting equation grouping the x-terms together
and the y-terms together using sets of parentheses.

=3 O — 4x) + (2 — 6y) = —9

& 3 Next complete the square within each parenthesis. To do this, examine the first
two terms of each quadratic expression. Determine what the constant term
would be if each expression were a perfect square trinomial. Add those

== constant terms to each side of the equation. Write the resulting equation.

xX*—4x+4)+(y*—6y+9=-9+4+9

Finally, factor the left side of the equation, which should be a perfect square
S3B trinomial. Write the resulting equation.

=3 x—22+(y—-232=4

1. Identify the center point and radius of the circle described by the equation in the worked example.

2. Rewrite the following in standard form.

a. x2+y2—4y+4= 100

b. x2+y2—2x+4y= 0

c. x2+y?+2x—4y=75

3. Consider the general form of the equation, 2x% + 2y2 —x + 4y +2= 0
Find the center and radius.



4. Determine if each equation represents a circle. If so, define the center and radius.

a. x2+y2—-2x+4y+4=0

b. x2+2y2—x+10y+25= 0

Circle P is represented by the equation (x — 4)? + (y + 1)? = 36.

a. Determine the equation of a circle that has the same center as circle P but whose circumference is
twice that of circle P.

b. Determine the equation of a circle that has the same center as circle P but whose circumference is
three times that of circle P.

c. Determine the equation of a circle that has the same center as circle P but whose area is twice that
of circle P.

d. Determine the equation of a circle that has the same center as circle P but whose area is three times
that of circle P.



13.3:
Determining Points on a Circle

In this problem, you will continue to explore the connection between the Pythagorean Theorem and circles.

Consider circle A with its center point located at the origin and point P (5, 0) on the circle as shown.

There are an infinite number of points located on circle A. To determine the coordinates of other points located
on circle A, you can use the Pythagorean Theorem.

1. Use the Pythagorean Theorem to determine if point B (4, 3) lies on circle A, and then explain your

reasoning.
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2. Consider circle D centered at the origin with a diameter of 16 units as shown. Use the Pythagorean
Theorem to determine if point H (5,v/38) lies on circle D, and then explain your reasoning.
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3. Consider circle E centered at the origin with a diameter of 34 units as shown.

a. Verify that point J (8, 15) lies on circle E. Explain your reasoning.
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b. Use symmetry to determine 3 more points on circle E. ™ 1.
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4. Consider circle G with its center point located at (3, 0) and point M (3, 2) on the circle.
Determine whether each point lies on circle G, and then explain your reasoning.
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