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Facing Math Lesson 20 Circles Tangents and Secants Answers is an essential topic that dives deep into the
relationships and properties of circles, specifically focusing on tangents and secants. In this article, we will
explore the fundamental concepts surrounding these geometric figures, provide step-by-step solutions to
common problems, and illustrate the application of these concepts in real-world scenarios. Understanding
tangents and secants is vital for students as they lay the groundwork for more advanced topics in geometry
and trigonometry.

Understanding Circles

Circles are one of the most fundamental shapes in geometry, defined as the set of all points in a plane that
are equidistant from a fixed point called the center. Key components of a circle include:

- Radius: The distance from the center to any point on the circle.
- Diameter: A line segment that passes through the center and connects two points on the circle, equal to
twice the radius.
- Circumference: The distance around the circle, calculated using the formula \( C = 2\pi r \), where \( r \)
is the radius.
- Area: The space contained within the circle, calculated with the formula \( A = \pi r^2 \).

Definitions of Tangents and Secants

Before we delve into specific problems and solutions, it’s essential to clearly define tangents and secants:

- Tangent: A line that touches the circle at exactly one point. It is perpendicular to the radius drawn to the
point of tangency.
- Secant: A line that intersects the circle at two points. It effectively divides the circle into two arcs.

These two lines are critical in understanding the properties of circles and their relationships with angles
and other geometric figures.

Properties of Tangents and Secants



The properties of tangents and secants are crucial for solving problems related to circles. Here are some key
properties to remember:

Properties of Tangents

1. A tangent to a circle is perpendicular to the radius at the point of tangency.
2. If two tangents are drawn from an external point to a circle, they are equal in length.
3. The angle formed between the tangent and a chord through the point of tangency is equal to the angle
subtended by the chord on the opposite arc.

Properties of Secants

1. The length of a secant segment is related to the lengths of the segments it creates. If a secant segment
from point A intersects the circle at points B and C, and a tangent segment from point A touches the circle
at point D, the relationship can be expressed as:
\[
AB \cdot AC = AD^2
\]
2. If two secants are drawn from an external point, the products of the lengths of the segments of each
secant are equal.

Common Problems and Solutions

Now that we have established a foundational understanding of circles, tangents, and secants, let’s look at
some common problems that might arise in Facing Math Lesson 20 Circles Tangents and Secants Answers.

Problem 1: Finding the Length of a Tangent

Problem Statement: A circle has a radius of 5 cm. A tangent is drawn from a point that is 13 cm away from
the center of the circle. What is the length of the tangent?

Solution:
1. Use the Pythagorean theorem, where the distance from the center to the external point is one leg of the
triangle, the radius is the other leg, and the tangent is the hypotenuse.
2. Let \( r = 5 \, cm \) (radius) and \( d = 13 \, cm \) (distance).
3. The formula is:



\[
\text{Tangent}^2 + r^2 = d^2
\]
\[
\text{Tangent}^2 + 5^2 = 13^2
\]
\[
\text{Tangent}^2 + 25 = 169
\]
\[
\text{Tangent}^2 = 169 - 25 = 144
\]
\[
\text{Tangent} = \sqrt{144} = 12 \, cm
\]
The length of the tangent is 12 cm.

Problem 2: Finding the Length of a Secant

Problem Statement: From a point outside the circle, a secant is drawn that intersects the circle at points P
and Q. If the length of the secant from the point to the circle is 10 cm, and the length of the segment PQ is
6 cm, find the length of the segment from the external point to point P.

Solution:
1. Let \( AP \) be the length we are trying to find, and \( PQ = 6 \, cm \).
2. According to the secant-tangent theorem:
\[
AP \cdot (AP + PQ) = AP \cdot (AP + 6)
\]
\[
10 \cdot PQ = AP \cdot (AP + 6)
\]
\[
10 \cdot 6 = AP \cdot (AP + 6)
\]
\[
60 = AP^2 + 6AP
\]
\[
AP^2 + 6AP - 60 = 0
\]
3. Solve using the quadratic formula \( AP = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a} \):



\[
AP = \frac{-6 \pm \sqrt{6^2 - 4(1)(-60)}}{2(1)}
\]
\[
AP = \frac{-6 \pm \sqrt{36 + 240}}{2}
\]
\[
AP = \frac{-6 \pm \sqrt{276}}{2}
\]
\[
AP = \frac{-6 \pm 16.613}{2}
\]
- The positive root gives \( AP = 5.3065 \, cm \).

Applications of Tangents and Secants

Understanding tangents and secants has several real-world applications, including:

- Architecture: Designing circular structures requires knowledge of tangents and secants to ensure that
elements such as windows and doors fit correctly.
- Engineering: In mechanical engineering, the principles of tangents are applied in the design of gears and
wheels.
- Astronomy: Calculating orbits and trajectories often involves circular motion where tangents and secants
are crucial for accurate predictions.

Conclusion

In conclusion, mastering the concepts of circles, tangents, and secants is essential for students as they
progress through their mathematical education. The Facing Math Lesson 20 Circles Tangents and Secants
Answers not only helps in solving geometric problems but also enhances critical thinking and analytical
skills necessary for various fields. With practice and a solid understanding of the properties discussed,
students can confidently approach problems involving these critical geometric concepts.

Frequently Asked Questions



What is the definition of a tangent line in relation to a circle?
A tangent line is a straight line that touches the circle at exactly one point, called the point of tangency.

How do you find the length of a tangent segment from a point outside
the circle?
The length of the tangent segment can be found using the formula: length = √(d² - r²), where 'd' is the
distance from the external point to the center of the circle and 'r' is the radius of the circle.

What is the relationship between a secant and a tangent to a circle?
A secant line intersects the circle at two points, while a tangent line intersects the circle at exactly one
point.

How can you determine the angle formed by a tangent and a chord
through the point of tangency?
The angle formed by a tangent and a chord through the point of tangency is equal to the measure of the
opposite angle formed by the chord and the arc it subtends.

What is the formula to find the angle between two secants that intersect
outside a circle?
The angle between two secants that intersect outside the circle can be calculated using the formula: angle =
1/2 (difference of the intercepted arcs).

Can a tangent line intersect the circle at more than one point?
No, by definition, a tangent line can only intersect a circle at one point.

What is the significance of the point of tangency?
The point of tangency is significant because it is the only point where the tangent touches the circle and
helps define the angle formed with any chord through that point.

What are the properties of tangents drawn from an external point to a
circle?
The properties include that the lengths of the tangent segments from the external point to the points of
tangency are equal.
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