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Chapter 9: Circles 

Chapter 9: Circles 

Vocabulary:  Parts of a Circle 
❖ Basic Properties & Definitions of Circles 

➢ A circle is the set of all points in a plane that are a given distance from a given 
point in the plane 
▪ The given point is the center of the circle, and the given distance is the 

radius.  
▪ A segment that joins the center to a point on the circle is also called a 

radius. 

• All radii of a circle are congruent. 

• Two circles are congruent if they have congruent radii. 
 

❖ Chords & Diameters 

Write a good definition of each circle term based on your observations. 

 

➢ Chords 

▪ Definition: 

 

➢ Diameter 

▪ Definition: 

 
❖ Follow-Up Question: 

➢ Can a chord of a circle also be a diameter or the circle? Explain why or why not. 

 
❖ Angles in a Circle 

➢ Central Angle 

Write a good definition of each circle term based on your observations. 

 

➢ Central Angle 

▪ Definition: 
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❖ Angles in a Circle (continued) 

Write a good definition of the circle term based on your observations. 

➢ Inscribed Angles 

▪ Examples: FCE, CDB, CEF, F 

▪ Non-examples: BAC, ABD 

▪ Definition: 

 

➢ Minor Arcs 

▪ Examples: 𝐵�̂�, 𝐸�̂� & 𝐹�̂� 

▪ Non-Examples: 𝐶𝐹�̂� & 𝐵𝐸�̂� 

▪ Definition: 

 

➢ Major Arcs 

▪ Examples: 𝐶𝐹�̂� & 𝐵𝐸�̂� 

▪ Non-Examples: 𝐵�̂�, 𝐸�̂� & 𝐹�̂� 

▪ Definition: 

 

 

➢ CDB & CAB both intercept 𝐵�̂�.  

Explain what you think it means for an 
angle to intercept an arc. 

 

 
❖ Lines in a Circle 

Write a good definition of each circle term based on your observations. 

 

➢ Tangent 

▪ Definition: 

 

 

 

➢ Secant: 𝑷𝑸 ⃡     

▪ Definition: 

 
Given: Q 

Identify one example of each of the following parts of a circle. Use proper geometric notation. 

1. Radius: 

2. Diameter: 

3. Chord: 

4. Central angle: 

5. Inscribed angle:  

6. Minor arc: 

7. Major arc: 

8. A pair of angles that intercept 
the same arc: 

9. Tangent: 

10. Secant: 
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Investigating Radii, Chords, & Central Angles 
LESSONS 9.1 & 9.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

❖ Investigation: Radius-Chord Relationships (Lesson 9.1) 

➢ Use a compass to construct a circle of any radius, and identify the center as point P. 

▪ Draw a pair of congruent chords, and label one 𝐴𝐵̅̅ ̅̅  and the other 𝐶𝐷̅̅ ̅̅ . 

▪ Construct the perpendicular bisector of 𝐴𝐵̅̅ ̅̅ . 

• What do you notice about the perpendicular bisector of 𝐴𝐵̅̅ ̅̅ ? 

 

▪ Construct the perpendicular bisector of 𝐶𝐷̅̅ ̅̅ . 

• What do you notice about the perpendicular bisector of 𝐶𝐷̅̅ ̅̅ ? 

 

▪ Measure and record the distance from the center of the circle to the midpoint of 𝐴𝐵̅̅ ̅̅ .  

▪ Measure and record the distance from the center of the circle to the midpoint of 𝐶𝐷̅̅ ̅̅ . 

• What do you notice about these measurements? 

 

❖ Investigation: Congruent Chords & Central Angles (Lesson 9.2) 

▪ Construct and label four radii: 𝑃𝐴̅̅ ̅̅ , 𝑃𝐵̅̅ ̅̅ , 𝑃𝐶̅̅ ̅̅ , & 𝑃𝐷̅̅ ̅̅ . 

• What is true for all radii of a circle? 

 

▪ With a protractor, measure APB & CPD.  

• These are central angles because their vertex is at the center of the circle. These angles also intercept 
congruent chords. What do you notice about their measurements? 
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Closure: 
Using your observations from the investigation, complete the following conjectures and problems 1 – 5. 

 If a radius is perpendicular to a chord, then it __________ the chord. 

 The perpendicular bisector of a chord passes through ______________________________. 

 If two chords of the same circle are congruent, then they are ____________________ from the center 
of the circle. 

 If two chords of a circle are congruent, then the corresponding central angles are __________. 

 

1. Given: A, 𝐴𝐹̅̅ ̅̅ ≅ 𝐴𝐺̅̅ ̅̅ , 𝐵𝐶 = 22 

Find: DE 

2. Given: P, 𝐴𝐵̅̅ ̅̅ ⊥ 𝐷𝐸̅̅ ̅̅ , radius = 10 

Find: AB if DC = 2 

  

3. Given: G, 𝐴𝐶̅̅ ̅̅ ⊥ 𝐵𝐺̅̅ ̅̅ , 𝐷𝐹̅̅ ̅̅ ⊥ 𝐸𝐺̅̅ ̅̅ , 𝐸𝐹 = 12 

Find: AC 

4. Given: B, 𝐴𝐵 = 10, 𝐴𝐶 = 16 

Find: DE 

 
 

5. What is wrong with the picture?  
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9.1 ~ RADII AND CHORDS 
Objectives:  

• Identify the characteristics of the circle 
• Identify and describe relationships among radii and chords 

❖ Radius-Chord Relationships 
➢ The distance from the center of a circle to a chord is the measure of the perpendicular 

segment from the center to the chord. 

❖ Radius-Chord Theorems 
➢ If a radius (or diameter) is perpendicular to a chord, then 

it bisects the chord and its arc. 

➢ If a radius of a circle bisects a chord that is not a 
diameter, then it is perpendicular to that chord. 

➢ The perpendicular bisector of a chord passes through the 
center of the circle. 

❖ The Equidistant Chord Theorem 
➢ If two chords of the same circle or congruent circles are 

congruent, then they are equidistant from the center of 
the circle. 

 
 
Examples:  

1. Circle O has a radius of 13 inches. Radius 𝑂𝐵 is perpendicular to chord 𝐶𝐷, which is 24 
inches long. Find OX. 

 
 

 
 

 
2. Two circles intersect and have a common chord 24 centimeters long. The 

centers of the circles are 21 centimeters apart. The radius of one circle is 13 
centimeters. Find the radius of the other circle. 
 
 
 

 

 

3. In O, find CD if 𝑃𝐴 ≅ 𝑄𝐴, DP = 𝑥2 + 20, and XY = 21𝑥. 

 

  

• • 
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9.2 ~ CHORDS AND ARCS 
Objectives:  

• Identify the different types of arcs and determine their measures 
• Solve practical problems involving circles using the properties of angles, arcs, and chords 
• Apply the relationships between congruent arcs, chords, and central angles 

❖ Arcs of a Circle 

➢ Central angle – An angle whose vertex is the center of the circle 

▪ APB is a central angle 

➢ Semicircle – An arc whose endpoints are the endpoints of the diameter 

➢ Minor arc – An arc that is smaller than a semicircle 

▪ Named with the two endpoints of the arc 

▪ Arc measure = measure of the central angle 

▪ 𝐴�̂� is a minor arc; 𝑚𝐴�̂� = 110° 

➢ Major arc – An arc that is larger than a semicircle 

▪ Named with three letters, the first and last being the endpoints; the middle 
is any other point on the arc 

▪ Arc measure = 360 minus the measure of the minor arc 

▪ 𝐴𝐷�̂� is a major arc; 𝑚𝐴𝐷�̂� = 360 − 110 = 250° 

❖ Congruent Arcs 

➢ In the same or in congruent circles, two arcs are congruent if and only if their corresponding central 
angles are congruent.  

❖ Adjacent Arcs – Arcs of a circle that have exactly one point in common are 
adjacent arcs. 

➢ Arc Addition Postulate 
▪ The measure of an arc formed by two adjacent arcs is the sum of the 

measures of the two arcs. 

Examples:  

1. Find 𝑚𝑌𝑍𝑈. 2. Find 𝑚𝑉𝑋�̂�. 

 

3. Find 𝑚𝑋�̂�. 4. Find 𝑚𝑋𝑉�̂�. 

5. Set up and solve an equation to find the value of x. Then 

find 𝑚𝑆�̂�. 

 

Z 

110 
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❖ Congruent Arcs – Chords - Central Angles Conjecture 

➢ In the same circle (or in congruent circles) 

▪ Congruent arcs have congruent chords 

▪ Congruent chords have congruent central angles 

▪ Congruent central angles have congruent arcs 

 

Congruent arcs  
Congruent chords   

Congruent central angles 
𝑩�̂� ≅ 𝑫�̂� 𝑩𝑪̅̅ ̅̅ ≅ 𝑫𝑬̅̅ ̅̅  ∠𝑩𝑨𝑪 ≅ ∠𝑫𝑨𝑬 

 
 
Examples:  
6. Find y.  

 

7. Find z.  

 

8. 𝐴𝐵 is a diameter.  

Find 𝑚𝐴�̂� and mB. 

9. Find x. 
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Investigating Tangents 
LESSON 9.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

❖ Investigation: Tangents (Lesson 9.3) 

➢ Use a compass to construct a circle of any radius, and identify the center as point P. 

➢ Use a straight edge and draw two tangent lines, 𝑅𝑆 ⃡    & 𝑇𝑆 ⃡   , such that the two lines intersect at 
a point outside of the circle. Refer to the example shown → 

➢ Use a straight edge to draw the radii connecting the center of the circle to the point of tangency. 

➢ Using a protractor, measure the angles formed by the radius and the tangent line and record in the diagram. 

▪ What can we conclude about the segment joining a radius of a circle to the point of tangency? 

 

 

 

➢ Use a straight edge and draw in 𝑃𝑆̅̅̅̅ . Now we’ve created two triangles: PRS & PTS 

▪ Explain why PRS ≅ PTS. 

 

 

 

 

 

 

 

▪ What can we conclude about the tangent segments 𝑅𝑆̅̅̅̅  & 𝑇𝑆̅̅̅̅ ? 

 

Point of Tangency 
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Closure: 
Using your observations from the investigation, complete the following conjectures and problems 1 – 5. 

 If a line is tangent to a circle, then it is __________ to the radius drawn to the point of tangency. 

 If tangent segments are drawn to a circle from an external point, then those segments are __________. 

 

1. Given: A, 𝐹𝐵 ⃡    , 𝐸𝐶 ⃡    & 𝐷𝐶 ⃡     are tangents 

a. Name all pairs of segments that are perpendicular. 
 
 
 
 

b. Name all pairs of congruent tangent segments 

 
2. Ray k is tangent to R; find y. 3. Line t is tangent to both circles; find z. 

 

 

4. Is 𝐸𝐹 ⃡     is tangent to D? Explain your reasoning. 5. Given: B,  𝐸𝐶 ⃡    & 𝐸𝐷 ⃡     are tangents   

Find: 𝑚𝐶�̂�, mDBC, and mE 

 

 

 What is the connection between 𝑚𝐶�̂� & mE? 
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9.3 ~ TANGENTS 
Objectives:  

• Identify tangent lines and segments and common internal and common external tangents 
• Solve practical problems involving circles using the properties of angles, radii and tangents. 

❖ Secants and Tangent Lines 

➢ A secant is a line that intersects a circle at exactly 2 points. 

➢ A tangent is a line in the plane of a circle that intersects the circle at 

exactly 1 point. 

▪ This point is called the point of tangency (or point of contact). 

 
❖ Tangent Theorems 

➢ Tangent to a Circle Theorem 
▪ If a line is tangent to a circle, then it is perpendicular to the radius drawn 

to the point of tangency.  

• If 𝐴𝐶 ⃡     is tangent to O at B, then 𝐴𝐶 ⃡    ⊥ 𝑂𝐵. 

➢ Two-Tangent Theorem  
▪ If two tangent segments are drawn to a circle from an external 

point, then those segments are congruent. 

• If 𝐴𝐵 ⃡     and 𝐴𝐶 ⃡     are tangent to O, then 𝐴𝐵 ≅ 𝐴𝐶. 

 

 

Examples:  
1. You are standing at C, 8 feet from a grain silo. The distance from you to a 

point of tangency on the tank is 16 feet. What is the radius of the silo? 

 

2. 𝐴𝐵 ⃡     and 𝐴𝐷 ⃡     are tangent to C. Use the Two-Tangent Theorem to set up 
and solve an equation to find the value of x (that makes sense). 
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Use the Two-Tangent Theorem to find the perimeter of the circumscribed polygon. Assume that lines which 
appear to be tangent are tangent. 

3.  4. A walk-around problem: Quadrilateral ABCD is 
circumscribed about the circle. AB = 10, BC = 15, and AD = 18. 
Find CD. 

. 

❖ Common Tangents 
➢ A common tangent is a line tangent to two circles (not necessarily at the 

same point).  

▪ Common internal tangent if it lies between the circles (intersects the 

segment joining the centers); line 𝑋𝑌 ⃡     

▪ Common external tangent if it is not between the circles (does not 

intersect the segment joining the centers); line 𝐴𝐵 ⃡     

Examples:  
5. P is externally tangent to Q 

P has a radius of 8 centimeters  

Q has a radius of 18 centimeters 

Use the “Common-Tangent Procedure” to find the length of the 

common external tangent, 𝐴𝐵 
 
 

❖ Common-Tangent Procedure 

➢ Draw the segment joining the centers. 

➢ Through the center of the smaller circle, draw a line parallel to the common tangent. 

▪ This line will intersect the radius of the larger circle to form a rectangle and a right 
triangle. 

➢ Use the Pythagorean Theorem and properties of a rectangle to find the length of the 
common external tangent. 

 

 

6. In the diagram, line j is tangent to C at P. 

a. What is the slope of radius 𝐶𝑃? 

 

 

 

b. What is the slope of line j. Explain. 

 

 

c. Write an equation for line j. 

 

 

 

B 

C 

D 

A 

E • 

• 

• 

• 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 
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Investigating Angles 
LESSONS 9.4 & 9.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

❖ Investigation: Inscribed Angles (Lesson 9.4) 

➢ Use a compass to construct a circle of any radius, and identify the center as point O. 

➢ Identify two points on the circle and label them A and C. Then draw AOC. 

➢ Draw a point B on the circle so that 𝐴𝐵̅̅ ̅̅  is a diameter. Then draw ABC. 

▪ What angle in your diagram is a central angle? 

▪ What is the intercepted arc of this angle?  

▪ What angle in your diagram is an inscribed angle? 

▪ What is the intercepted arc of this angle? 

▪ What do you notice about the intercepted arcs?  

➢ Use a protractor and measure the central angle. 

▪ What is the measure of the intercepted arc?  

➢ Use a protractor and measure the inscribed angle. 

▪ How does the measure of the inscribed angle compare to the measure of its intercepted arc? 

 

➢ In the diagram shown (at right), 𝐵𝐷̅̅ ̅̅  is a diameter and DAB is an inscribed angle. What is 

mDAB? Explain your reasoning. 
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❖ Investigation: Inscribed Quadrilaterals (Lesson 9.4) 
➢ An inscribed quadrilateral is called a cyclic quadrilateral. Four cyclic quadrilaterals are shown with the measures 

of all four inscribed angles given. Look at the sums of various angles. What do you observe? 

 

 

 

 

 

 

 

 
 
 
 
 
❖ Investigation: Angles Formed by Intersecting Chords (Lesson 9.5) 

➢ Use these diagrams to find a relationship between AEN and the intercepted arc measures: 𝐴�̂� & 𝐿�̂�. 
 

 

 

❖ Investigation: Angles Formed by Two Secants (Lesson 9.5) 

➢ In these diagrams of O, find a relationship between ECA and the intercepted arc measures: 𝐴�̂� & 𝑁𝑇�̂�. 

 

 

 

 

 

 

 
 
  

98 

82 

75 

105 44 

136 

91 

89 

85 

95 

55 

125 
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Closure: 
Using your observations from the investigation, complete the following conjectures and problems 1 – 6. 

 The measure of an inscribed angle is __________ the measure of its intercepted arc. 

 If a quadrilateral is inscribed in a circle, its opposite angles are _______________. 

 The measure of an angle formed by two intersecting chords is ____________________ of the two 
intercepted arcs. 

 The measure of an angle formed by two secants is ____________________ of the two intercepted arcs. 

1. Find a, b, & c. 2. Find a, b, & c. 

  

3. Find x. 4.  

 

 

5. Find the values of f and g. 6. Find the values of m and n. 
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9.4 ~ INSCRIBED ANGLES AND POLYGONS 
Objectives:  

• Determine the measure of inscribed angles 
• Apply the Inscribed Right Triangle Theorem & the Inscribed Quadrilateral Theorem 
• Solve practical problems involving circles using the properties of angles, chords, radii, and diameters 

❖ Inscribed Angles 

➢ An inscribed angle is an angle whose vertex is on a circle and whose 

sides are determined by two chords. 

➢ Inscribed Angle Theorem 
▪ The measure of an inscribed angle is one-half the measure of its 

intercepted arc. 

 

❖ Inscribed Angles Intercepting the Same Arc 

➢ If two inscribed angles intercept the same arc, then they are congruent. 

▪ A and D both intercept 𝐵�̂�, therefore ∠𝐴 ≅ ∠𝐷. 

 

Examples:  
1. Use the Inscribed Angle Theorem to determine 

the measure of the indicated arc. 
2. Use the Inscribed Angle Theorem to set up and 

solve an equation to find the value of x. 

  

 
 
 
 

❖ Inscribed Right Triangle Theorem 
➢ An angle inscribed in a semicircle is a right triangle. 

▪ If one side of an inscribed triangle is a diameter of the circle, then the triangle is a right 
triangle and the angle opposite the diameter is the right angle. 

 

❖ Cyclic Quadrilateral 

➢ A quadrilateral inscribed in a circle is called a cyclic quadrilateral. Each of its angles 
is inscribed in the circle, and each of its sides is a chord of the circle. 

➢ Inscribed Quadrilateral Theorem 
▪ If a quadrilateral is inscribed in a circle, its opposite angles are supplementary. 

➢ If a parallelogram is inscribed in a circle, it must be a rectangle. 
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Examples:  
3. Use the Inscribed Right Triangle Theorem to find 

the measure of the indicated arc. 
4. Use the Inscribed Right Triangle Theorem to set 

up and solve an equation to find the value of x. 

 
 

  

5. Use the Inscribed Quadrilateral Theorem to find 
the measure of the indicated angle. 

6. Use the Inscribed Quadrilateral Theorem to set 
up and solve a system of equations to find the 
values of x and y. 
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9.5 ~ ANGLES RELATED TO A CIRCLE 
Objectives:  

• Identify and describe the relationships among angles formed by chords, secants, and tangents 
• Determine the measure of angles (or arcs) formed by: a chord and a tangent, two chords, two secants, two 

tangents, a tangent and a secant 
• Solve practical problems involving circles using the properties of angles and arcs formed by chords, tangents, 

and/or secants 

❖  Angles with Vertices on a Circle 

➢ A tangent-chord angle is an angle whose vertex is on a circle and whose sides 

are determined by a tangent and a chord that intersect at the tangent’s point of 
contact 

▪ The measure of a tangent-chord angle (vertex on a circle) is one-half the measure 
of its intercepted arc. 

𝑚1 =
1

2
𝑚𝐴�̂�  ↔ 2𝑚1 = 𝑚𝐴�̂� 𝑚2 =

1

2
𝑚𝐴𝐶�̂�  ↔ 2𝑚2 = 𝑚𝐴𝐶�̂� 

Examples:  

1. Line m is tangent to the circle. Find m1. 2. 𝐵𝐶 ⃡     is tangent to the circle. Find mCBD. 

  

 
. 

❖ Angles with Vertices Inside (but NOT at the Center) of a Circle 

➢ A chord-chord angle is an angle formed by two chords that intersect inside a 

circle, but not at the center. 

▪ The measure of a chord-chord angle is one-half the sum of the measures of the 
arcs intercepted by the chord-chord angle and its vertical angle. 

𝑚𝑥 =
1

2
(𝑚𝐴�̂� + 𝑚𝐶�̂�) ↔ 2𝑚𝑥 = 𝑚𝐴�̂� + 𝑚𝐶�̂� 

Examples:  

3. Find mTVU. 4. Find the value of x. 
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❖ Angles with Vertices Outside a Circle 

➢ A secant-secant angle is an angle whose vertex is outside a circle and whose sides are determined 

by two secants. 

➢ A secant-tangent angle is an angle whose vertex is outside a circle and whose sides are 

determined by a secant and a tangent. 

▪ The measure of a secant-secant angle or a secant-tangent angle (vertex outside a circle) is one-half 
the difference of the measure of the intercepted arcs. 

➢ A tangent-tangent angle is an angle whose vertex is outside a circle and whose sides are 

determined by two tangents. 

▪ The measure of a tangent-tangent angle (vertex outside a circle) is one-half the difference of the 
measure of the intercepted arcs. 

▪ The sum of the measures of a tangent-tangent angle and its minor arc is 180. 

 

Secant-Secant Secant-Tangent Tangent-tangent 

   

𝟐𝒎𝒙 = 𝒎𝑪�̂� − 𝒎𝑨�̂� 𝟐𝒎𝒙 = 𝒎𝐵𝐶�̂� − 𝒎𝑨�̂� 2𝑚𝑥 = 𝑚𝐵𝐴�̂� − 𝑚𝐵�̂� 

  𝑚𝑥 + 𝑚𝐵�̂� = 180° 

Examples:  

5. Find mG. 

 

6. Find mQ. 

 

7. Find the value of x. 8. Find the value of x. 
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Investigating Segments LESSON 9.6 
❖ Investigation: Chord-Chord Segments 

➢ 𝐿𝑁̅̅ ̅̅  & 𝑀𝑂̅̅ ̅̅ ̅ are chords that intersect at P 

▪ What is the relationship between the two segments of each chord? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

➢ What is the relationship between 1 & 2?  

▪ How do their measures compare? 

➢ Compare inscribed angles 3 & 4: what do you notice?  

▪ How do their measures compare? 

➢ Based on these observations, what is the relationship between LPM and OPN?  

Explain your reasoning. 

 

 

➢ Because of this relationship between LPM and OPN, what is the relationship between their 
corresponding sides? 

  

 

 

Apply it: 

Find x. 

 
 

  

1     2 

a c 

b 
d 

3 

4 

L 

m 

o 

N 

p 
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❖ Investigation: Tangent-Secant Segments 

➢ 𝑃𝑀̅̅̅̅̅ is a secant segment and 𝐿𝑀̅̅ ̅̅  is a tangent segment 

▪ What is the relationship between the secant segment, 𝑃𝑀̅̅̅̅̅, the external part of the secant segment, b, 
and the tangent segment, 𝐿𝑀̅̅ ̅̅ ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two auxiliary lines have been drawn in. There are now three triangles shown in this diagram. Two of these 
triangles are similar by the AA Similarity Theorem. Use your knowledge of angle and arc measures to help you 
determine which two triangles are similar. Then write a proportion that shows the relationship amongst the 
corresponding sides. 

 

 

 

 

 

 

 

 

 

Apply it: 

Find x. 

 
  

p 

c 

b 

a 
L 

N 

m 
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❖ Investigation: Secant-Secant Segments 

➢ 𝑃𝑁̅̅ ̅̅  & 𝐿𝑁̅̅ ̅̅  are secant segments 

▪ What is the relationship between the secant segments and their external parts? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two auxiliary lines have been drawn in creating multiple triangles. Two of these triangles are similar by the AA 
Similarity Theorem. Use your knowledge of angle and arc measures to help you determine which two triangles 
are similar. Then write a proportion that shows the relationship amongst the corresponding sides. 

 

 

 

 

 

 

 

 

 

Apply it: 

Find x. 

 
 

  

b 

a 

c 

d 

p 

N 

m 

o 

l 



Page 22 of 29 

Chapter 9: Circles 

9.6 ~ SEGMENTS RELATED TO A CIRCLE 
Objectives:  

• Determine the lengths of segments formed by: two chords, two secants, a secant and a tangent 
• Solve practical problems involving circles using the Power Theorems 

❖ Chord-Chord Power Theorem 
➢ If two chords of a circle intersect inside the circle, then the product of the 

measures of the segments of one chord is equal to the product of the measures 
of the segments of the other chord.   

 

❖ Tangent-Secant Power Theorem 
➢ If a tangent segment and a secant segment are drawn from an external point to a 

circle, then the square of the measure of the tangent segment is equal to the product of 
the measures of the entire secant segment and its external part.  

▪ tangent2 = (whole secant)(external part) 

 

❖ Secant-Secant Power Theorem 
➢ If two secant segments are drawn from an external point to a circle, then the product of 

the measures of one secant segment and its external part is equal to the product of the 
measures of the other secant segment and its external part. 

▪ (whole secant1)(external part1) = (whole secant2)(external part2) 

 

Examples:  
Use the appropriate Power Theorem to set up and solve an equation to find the value of x (that makes sense). If 
necessary, round to the nearest tenth. 
1.  2.  

3.  4.  
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9.7 ~ ARC LENGTH 
Objectives:  

• Distinguish between arc measure and arc length 
• Find the length of an arc in given in degrees  

 
InvestigatioN  
 
 
 
 
 

 
 

 
ARC 

Arc 

measure 

Fraction of 

Circle 

Circumference 

Leave in terms of 𝜋 
Combine to find arc 

length 

T 𝐴�̂�     

O 𝐶𝐸�̂�     

P 𝐺�̂�     

 𝐴𝑅�̂� 𝜃    

 

❖ Arc Length, s 

➢ Arc length is a portion of the circumference of a circle. 

➢ The length of an arc is different from the degree measure of 
the arc. Arcs are measured in degrees whereas arc lengths 
are linear measurements. 

Examples:  

1. If the radius of the circle is 24 cm 

and mBTA = 60, what is the 

length of 𝐴�̂�? 

2. If the length of 𝑅𝑂�̂� is 116 meters, 
what is the radius of the circle? 

3. F has been divided into sectors. The length of 𝐹𝐵 is 3 units. Find the length 

of 𝐴𝐸�̂� in terms of . 

 

 

  

Arc length formula: 
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9.8 ~ RADIAN MEASURE 
Objectives:  

• Distinguish between degree measure and radian measure 
• Find the length of an arc in given in both degree and radian measures 

❖ The Problem of Angular Measure 
➢ Degree units have no mathematical relationship whatsoever to linear units. 

▪ There are 360 degrees in a circle of radius 1. 
▪ What relationship does the 360 have to the 1?  

❖ Radian Measure 

➢ One-radian angle is the measure of the central angle of a circle that 
intercepts an arc equal in length to the radius of the circle. 

❖ The Relationship between Degrees & Radians 

➢ The length of the intercepted arc is equal to the circumference of the circle. The 
radian measure of this central angle is the circumference of the circle divided by the 
circle’s radius: 

 
▪ Therefore, one complete rotation measures ______ and ______ radians. 

❖ Converting between Degrees and Radians 

➢ To convert degrees to radians: ➢ To convert radians to degrees:  

Radian Measure and Arc Length 
➢ If 𝜃 is a central angle in a circle of radius r, and if 𝜃 is measured in radians, 

then the length of the intercepted arc is given by 𝑠 = 𝑟𝜃. 

▪ The unit used to describe the length of a circular arc is the same unit that is 
given in the circle’s radius. 

Examples:  
1.  If 𝜃 = 𝜋

2⁄  & 𝑟 = 4, find the length of the intercepted arc. 
 
 
 
 

2.  A central angle, 𝜃, in a circle of radius 6 inches intercepts an arc of length 15 inches. What is the radian 

measure of 𝜃? 
 

 

 

Convert each angle in degrees to radians Convert each angle in radians to degrees. 

3.  𝜃 = 150° 4.  𝜃 = 18° 5.  𝜃 =
𝜋

9
 6.  𝜃 =

7𝜋

6
 

 

 

 

𝜃 =
circumference

radius
=

2𝜋𝑟

𝑟
= 2𝜋 
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9.9 ~ SECTORS AND SEGMENTS OF A CIRCLE 
Objective:  

• Find the area of a sector, segment, or annulus of a circle 
 

❖ "Slicing” a Circle 

➢ A sector of a circle is the region between two radii of a circle and the included arc. 

➢ A segment of a circle is the region between a chord of a circle are the included arc. 

➢ An annulus is the region between two concentric circles. 

 

Look at the “picture equations” and write a formula for finding the area. 

Area of a Sector Area of a Segment Area of an Annulus 

   
Formula: Formula: Formula: 

 

Examples:  
1. The length of the radius is 10 inches. What is the area of the shaded region. Express 

your answer in terms of . 

 

 

 

 

 

2. In O, diameter 𝐴𝐵 and radii 𝑂𝐶 & 𝑂𝐷 are drawn. The length of 𝐴𝐵 is 12 and the 

measure of COD is 20. If 𝐴�̂� ≅ 𝐵�̂�, find the area of sector BOD in terms of . 

 

 

 

 

 

3. In the diagram of O, the area of the shaded sector AOC is 12 square inches and the 

length of 𝑂𝐴 is 6 inches. Find mAOC. 
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10.2 ~ STANDARD FORM EQUATION OF A CIRCLE 
Objective:  

• Use the Pythagorean Theorem to derive the equation of a circle given the center & radius 
• Write the standard form equation of a circle given: points on the circle, the center and the 

circumference or the area, the center and tangents 

The Equation of a Circle 

  

 
Examples:  Write the standard form equation of the circle described. 

1. A circle centered at the origin with radius √22 2. A circle centered at (3, −5) with radius 6 

 
 

 

 

Midpoint Formula: 

(𝑥𝑚, 𝑦𝑚) = (
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
 ) 

Distance Formula: 

𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 

 

❖ /Finding the Standard Form Equation of a Circle 

➢ Given: the center (𝒉, 𝒌) & a point on the circle (𝒙, 𝒚) 

▪ Consider a circle whose center is (2, −5) and that passes through the point (−7, −1). 

The radius of a circle is a line segment with one endpoint on the circle and one endpoint at the 
center. 

• Find the radius of the circle: 

 

 

 

• Write the standard form equation of the circle. 
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➢ Given: the endpoints of the diameter 

The diameter of a circle is a line segment with each endpoint on the circle that passes through the 
center of the circle. 

▪ Consider a circle with a diameter whose endpoints are (18, −13) & (4, −3). 

• Find the center of the circle: 

 

 

• Find the radius of the circle: 

 

 

 

• Write the standard form equation of the circle: 

 

 

➢ Given: the center (𝒉, 𝒌) & the circumference 

▪ Consider a circle whose center is (−13, −8) and whose circumference is 8. 

• Find the radius of the circle: 

 

 

• Write the standard form equation of the circle: 

 

 

➢ Given: the center (𝒉, 𝒌) & the area 

▪ Consider a circle whose center is (16, 11) and whose area is 4. 

• Find the radius of the circle: 

 

 

 

• Write the standard form equation of the circle: 

 

 

A tangent of a circle is a line that intersects the circle at exactly one point, called the point of tangency. 

➢ Given: the center (𝒉, 𝒌) & a tangent 

▪ Consider a circle whose center is (3, −3) and that is tangent to 
𝑥 = −8 

• Graph the given information on the coordinate plane. 

• Find the radius of the circle: 

 

 

 

• Write the standard form equation of the circle. 
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➢ Given: location of center and tangents 

▪ Consider a circle whose center lies in the fourth quadrant and 
that is tangent to 𝑦 = −3, 𝑥 = 10, and 𝑥 = −6 

• Graph the given information on the coordinate plane. 

• Find the radius of the circle: 

 

 

 

• Find the center of the circle: 

 

 

 

 

 

 

• Write the standard form equation of the circle: 

 
 
 
 

10.3 ~ GENERAL FORM EQUATION OF A  CIRCLE 
Objective:  

• Write the standard form equation of a circle given its equation in general form 
• Given the equation of a circle in general form, complete the square to find the center and radius  

 
❖ General Form Equation of a Circle 

➢ 𝑨𝒙𝟐 + 𝑩𝒚𝟐 + 𝑪𝒙 + 𝑫𝒚 + 𝑬 = 𝟎, where A, B, C, and D are constants, A = B, and x ≠ y. 

▪ In order to identify the center and radius of a circle written in general form, it is necessary to rewrite 
the equation in standard form. 

 

❖ General Form → Standard Form 

➢ Completing the Square 

Example: 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 + 9 = 0 

Move the constant term to the right-hand side 𝑥2 − 4𝑥 +__+𝑦2 − 6𝑦 +__= −9 +__+__ 

 

(𝑥 −       )2  +   (𝑦 −        )2 

Sort/organize the left-hand side, leaving blanks 

after each linear term 

Set up your squares 

(1) Half the middle term; (2) Write it down; (3) Square 

it; (4) Multiply by a; (5) Add 
𝑥2 − 4𝑥 + 4 + 𝑦2 − 6𝑦 + 9 = −9 + 4 + 9 

 

(𝑥 −  2  )2  +   (𝑦 −  3  )2  = 4 
Repeat for y 

Find the sum of the right-hand side of the equation 

 The center is (2, 3) and the radius is 2. 
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Examples:   Write the equation in standard form. Identify the coordinates of the center and the radius. 

1.  𝑥2 + 𝑦2 − 2𝑥 + 4𝑦 + 4 = 0 Center: __________  Radius: _____ 

2.  𝑥2 + 𝑦2 + 10𝑥 − 12𝑦 + 51 = 0 Center: __________  Radius: _____ 

 

➢ Completing the Square (𝐴 & 𝐵 > 1) 

Example: 2𝑥2 + 2𝑦2 − 𝑥 + 4𝑦 + 2 = 0 

Move the constant term to the right-hand side; 

FACTOR out the quadratic coefficient 

 Sort/organize the left-hand side, leaving blanks 

after each linear term 

Set up your squares 

(1) Half the middle term; (2) Write it down; (3) Square 

it; (4) Multiply; (5) Add 
 

Repeat for y 

Find the sum of the right-hand side of the equation 

Divide all three terms by the quadratic coefficient  

Identify the center and radius. Center: __________  Radius: _____ 

 
 
Examples:   Write the equation in standard form. Identify the coordinates of the center and the radius. 

3.  4𝑥2 + 4𝑦2 − 20𝑥 − 32𝑦 + 81 = 0 Center: __________  Radius: _____ 

 

 
 


