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Lesson 20: Circles, Tangents, and Secants

Welcome to Lesson 20 of our comprehensive geometry series, where we dive deep into the fascinating world of

circles, tangents, and secants. Whether you’re a high school student preparing for exams, a lifelong learner curious

about the elegance of mathematics, or an educator looking for fresh ways to engage your class, this lesson is

designed to illuminate the key concepts, provide clear examples, and equip you with the tools to master circle

geometry.

In this article, we’ll explore:

•  Fundamental definitions of circles, tangents, and secants

•  Key theorems and properties that govern their behavior

•  Step �by �step problem �solving techniques

•  Practical applications in real life and other branches of math

•  Common pitfalls and how to avoid them

By the end of this lesson, you’ll have a solid understanding of how to identify, draw, and analyze tangents and

secants in relation to circles, and you’ll be ready to tackle challenging geometry problems with confidence.

Understanding the Basics: Circles, Tangents, and Secants

What Is a Circle?

A circle is the set of all points in a plane that are at a fixed distance, called the radius, from a fixed point known as

the center. The diameter is twice the radius, and the circumference is the distance around the circle. These basic

elements form the foundation for all circle-related theorems.

Defining Tangents

A tangent lineto a circle touches the circle at exactly one point, called the point of tangency. At this point, the

tangent line is perpendicular to the radius that ends at the point of tangency. Tangents are crucial in proving many

properties because they provide a unique line that interacts with the circle in a single, well-defined manner.

Exploring Secants

A secant line intersects a circle at two distinct points. Unlike a tangent, a secant cuts through the circle, creating 

two points of intersection. The segment of a secant that lies inside the circle is called the secant segment, and the

entire line can be extended beyond the circle.

Key Theorems and Properties

1. Tangent–Radius Perpendicularity

The radius drawn to the point of tangency is always perpendicular to the tangent line. This property is fundamental

when solving problems involving angles formed by tangents and radii.

2. Tangent–Secant Theorem

If a tangent and a secant are drawn from an external point to a circle, the square of the length of the tangent



segment equals the product of the lengths of the entire secant segment and its external part.

Mathematically:

t<sup>2</sup> = a · b

where t is the length of the tangent segment, a is the entire length of the secant, and bis the external part of the

secant.

3. Power of a Point

The power of a point theorem generalizes the tangent–secant theorem. For any point outside a circle, the power is

the square of the tangent length, and for any point inside, it’s the product of the lengths of the two segments of any

chord passing through that point.

4. Angle Between Two Tangents

The angle formed by two tangents drawn from an external point is equal to the difference between 180° and the

measure of the intercepted arc.

5. Tangents from a Common External Point

Two tangents drawn from the same external point to a circle are equal in length. This property is often used in

proofs that require symmetry.

Step �by �Step Problem �Solving Techniques

Approach 1: Visualizing the Diagram

Before jumping into calculations, draw a clear diagram. Label all known points, radii, tangents, secants, and angles.

Use a ruler and a protractor to maintain precision. A well �labeled diagram often reveals hidden relationships and

simplifies the solution.

Approach 2: Identify Known Theorems

Once the diagram is in place, look for patterns that match the theorems mentioned above. For instance, if you see a

tangent and a secant from a common external point, you can immediately apply the Tangent–Secant Theorem.

Approach 3: Set Up Equations

Translate geometric relationships into algebraic equations. For example, if you know the length of a tangent and

one segment of a secant, you can set up an equation based on the Tangent–Secant Theorem to solve for the

unknown segment.

Approach 4: Use Symmetry

Many circle problems involve symmetric configurations. Leveraging symmetry can reduce the number of unknowns

and simplify calculations. Remember that tangents from a common external point are equal, and that radii to points

of tangency are perpendicular.

Approach 5: Verify Units and Consistency

Check that all lengths are in the same units and that angles sum to the expected totals (e.g., 360° around a circle).

Consistency checks help catch mistakes early.

Illustrative Example Problems



Example 1: Tangent–Secant Theorem in Action

Given:

•  A tangent segment of length 12 cm from an external point P to a circle.

•  A secant from the same point P that intersects the circle at points A and B, where PA = 20 cm and PB = 30 

cm.

Find the length of the external part of the secant (the segment from P to the first intersection point A).

Solution:

Using the Tangent–Secant Theorem:

t<sup>2</sup> = a · b

Here, t = 12 cm, a = PB = 30 cm, and b = PA = 20 cm. Plugging in:

122 = 30 · 20

144 = 600

Since 144 "` 600, there is an inconsistency. This indicates a misinterpretation of the problem statement or an error in

the given lengths. Always double �check the problem data before proceeding.

Example 2: Angle Between Two Tangents

Suppose two tangents touch a circle at points A and B, and the arc AB measures 80°. Find the angle formed by the

two tangents outside the circle.

Solution:

The angle between the tangents equals 180° minus the measure of the intercepted arc:

Angle = 180° – 80° = 100°.

Thus, the angle outside the circle is 100°.

Example 3: Using Power of a Point

Let O be the center of a circle with radius 5 cm. Point P lies inside the circle such that the power of point P with

respect to the circle is 12 cm2. Find the distance from P to the center O.

Solution:

For a point inside the circle, the power is given by:

Power = r2 – OP2

Given r = 5 cm, Power = 12 cm2. Therefore:

12 = 52 – OP2

12 = 25 – OP2

OP2 = 25 – 12 = 13

OP = "�13 "H 3.61 cm.

Applications Beyond the Classroom



Engineering Design

In mechanical engineering, gears and circular shafts often rely on precise tangent and secant calculations to

ensure smooth motion and proper alignment. The tangent–radius perpendicularity property, for example, informs

the design of bearings and cam mechanisms.

Computer Graphics

Rendering realistic curves and surfaces requires algorithms that compute tangents and secants for smooth

interpolation. Understanding circle geometry helps developers create anti �aliased edges and accurate collision

detection.

Architecture and Art

Architects use circles and their tangents to design arches, domes, and ornamental features. Artists employ secants

to create perspective lines that intersect circular motifs, producing dynamic compositions.

Physics and Astronomy

Orbital paths of planets and satellites approximate circular or elliptical orbits. Tangent lines represent instantaneous

velocity vectors, while secants can model trajectories that cross a planet’s atmosphere.

Common Pitfalls and How to Avoid Them

Misidentifying Tangent and Secant Points

It’s easy to confuse the point of tangency with the intersection points of a secant. Always double �check that a

tangent touches the circle at exactly one point, whereas a secant has two.

Forgetting Perpendicularity

The radius to a point of tangency is perpendicular to the tangent line. Forgetting this can lead to incorrect angle

calculations. Use a protractor to confirm right angles during diagram construction.

Ignoring the External and Internal Segments

In the Tangent–Secant Theorem, distinguishing between the entire secant and its external part is crucial.

Mislabeling these segments can produce wrong equations.

Assuming All Secants Are Equal

Only tangents from the same external point are equal. Secants from different points can have vastly different

lengths. Verify the source point before applying equality assumptions.

Practice Problems for Mastery

1.  Two tangents from point P touch a circle at points A and B. The arc AB measures 120°. Find the measure of 

the angle " APB.

2.  A circle has radius 8 cm. From a point outside the circle, a tangent of length 10 cm is drawn. Find the length 

of the secant segment that passes through the circle and has a total length of 25 cm.

3.  Point Q lies inside a circle of radius 6 cm. The power of Q with respect to the circle is 10 cm2. Calculate the 

distance from Q to the center of the circle.

4.  A secant from point R cuts a circle at points S and T, where RS = 7 cm and RT = 19 cm. If a tangent from R 

to the same circle has length 12 cm, verify the Tangent–Secant Theorem.

5.  Show that the angle between two tangents from a common external point equals the difference between 

180° and the intercepted arc.



Conclusion

Lesson 20—Circles, Tangents, and Secants—provides a deep dive into the elegant interplay between these

fundamental geometric entities. By mastering the definitions, theorems, and problem �solving strategies outlined

above, you’ll be equipped to tackle a wide range of geometry challenges, from textbook exercises to real �world

applications in engineering, art, and science.

Remember to always start with a clear diagram, identify applicable theorems, translate relationships into equations,

and verify your results. With practice, these concepts will become intuitive, and you’ll develop a strong geometric

intuition that will serve you throughout your mathematical journey.

Happy exploring, and may your angles always be acute and your circles perfectly round!

Baca Juga (Artikel Terkait)

•  ben and curtis carson
   URL: http://dexterspetfriends.com/ben-and-curtis-carson.pdf

•  directv guide online
   URL: http://dexterspetfriends.com/directv-guide-online.pdf

•  the daily bible in chronological order niv f lagard smith
   URL: http://dexterspetfriends.com/the-daily-bible-in-chronological-order-niv-f-lagard-smith.pdf

•  ohio notary exam study guide
   URL: http://dexterspetfriends.com/ohio-notary-exam-study-guide.pdf

Tags: #lesson  #circles  #tangents  #secants

http://dexterspetfriends.com/ben-and-curtis-carson.pdf
http://dexterspetfriends.com/directv-guide-online.pdf
http://dexterspetfriends.com/the-daily-bible-in-chronological-order-niv-f-lagard-smith.pdf
http://dexterspetfriends.com/ohio-notary-exam-study-guide.pdf


Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


