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7.4 Inscribed Angles and Polygons 
For use with Exploration 7.4 

Name _________________________________________________________  Date _________  

Essential Question How are inscribed angles related to their intercepted 
arcs? How are the angles of an inscribed quadrilateral related to each other? 

An inscribed angle is an angle whose vertex is 
on a circle and whose sides contain chords of the 
circle. An arc that lies between two lines, rays, 
or segments is called an intercepted arc. Recall 
that a polygon is an inscribed polygon when all 
its vertices lie on a circle. 

 

 

Go to BigIdeasMath.com for an interactive tool to investigate this exploration. 

Work with a partner. Use dynamic geometry software. 

  a. Construct an inscribed angle in a circle.  Sample 
  Then construct the corresponding central  
  angle. 

  b. Measure both angles. How is the inscribed  
  angle related to its intercepted arc? 

 

 

 

 

  c. Repeat parts (a) and (b) several times. Record your results in the following table.  
  Write a conjecture about how an inscribed angle is related to its intercepted arc. 

Measure of  
Inscribed Angle 

Measure of  
Central Angle Relationship 

   

   

   

   
 

 

1 EXPLORATION: Inscribed Angles and Central Angles 

R

Q

P

O

central angle

intercepted arc

inscribed angle

A

C

D

B
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7.4  Inscribed Angles and Polygons (continued)

Name _________________________________________________________  Date __________  

 

 

Go to BigIdeasMath.com for an interactive tool to investigate this exploration. 

Work with a partner. Use dynamic geometry software. 

  a. Construct a quadrilateral with each Sample 
  vertex on a circle.  

  b. Measure all four angles. 
  What relationships do you notice? 

 

 

 

 

  c. Repeat parts (a) and (b) several times. 
  Record your results in the following table.  
  Then write a conjecture that summarizes 
  the data. 

 

 

 

Communicate Your Answer 
 3. How are inscribed angles related to their intercepted arcs? How are the angles of 

an inscribed quadrilateral related to each other? 

 

 4. Quadrilateral EFGH is inscribed in ,C and 80 .m E∠ = ° What is ?m G∠  
Explain. 

2 EXPLORATION: A Quadrilateral with Inscribed Angles 

Angle 
Measure 1 

Angle 
Measure 2 

Angle 
Measure 3 

Angle 
Measure 4 

    

    

    

    

A

C

D

E

B
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 7.4 For use after Lesson 7.4 

Name _________________________________________________________  Date _________  

In your own words, write the meaning of each vocabulary term. 

inscribed angle 

 

intercepted arc 

 

subtend 

 

inscribed polygon 

 

circumscribed circle 

 

Core Concepts 
Inscribed Angle and Intercepted Arc 
An inscribed angle is an angle whose vertex is on a circle and 
whose sides contain chords of the circle. An arc that lies between 
two lines, rays, or segments is called an intercepted arc. If the 
endpoints of a chord or arc lie on the sides of an inscribed angle, 
then the chord or arc is said to subtend the angle. 

Notes: 
 

 

Theorems 
Measure of an Inscribed Angle Theorem 
The measure of an inscribed angle is one-half the measure of its 
intercepted arc. 

Notes: 

 ∠ = 1
2

m ADB mAB  

∠
∠
∠

intercepts .
subtends .
subtends .

B AC
AC B
AC B

A

C

B intercepted
arc

inscribed
angle

A

C

B

D

Copyright © Big Ideas Learning, LLC
All rights reserved.

 7.4 For use after Lesson 7.4 

Name _________________________________________________________  Date _________  

In your own words, write the meaning of each vocabulary term. 

inscribed angle 

 

intercepted arc 

 

subtend 

 

inscribed polygon 

 

circumscribed circle 

 

Core Concepts 
Inscribed Angle and Intercepted Arc 
An inscribed angle is an angle whose vertex is on a circle and 
whose sides contain chords of the circle. An arc that lies between 
two lines, rays, or segments is called an intercepted arc. If the 
endpoints of a chord or arc lie on the sides of an inscribed angle, 
then the chord or arc is said to subtend the angle. 

Notes: 
 

 

Theorems 
Measure of an Inscribed Angle Theorem 
The measure of an inscribed angle is one-half the measure of its 
intercepted arc. 

Notes: 

 ∠ = 1
2

m ADB mAB  

∠
∠
∠

intercepts .
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B AC
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7.4  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date __________  

Inscribed Angles of a Circle Theorem 
If two inscribed angles of a circle intercept the same arc, then the 
angles are congruent. 

Notes: ∠ ≅ ∠ADB ACB  
 

 

 

 

 

Theorems 
Inscribed Right Triangle Theorem 
If a right triangle is inscribed in a circle, then the hypotenuse is a 
diameter of the circle. Conversely, 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. 

Notes: 
 

 

 

 

Inscribed Quadrilateral Theorem 
A quadrilateral can be inscribed in a circle if and only if its 
opposite angles are supplementary. 

Notes: 
 

 

 

 

∠ = °90  if and only if

 is a diameter of the circle.

m ABC

AC
 

∠ + ∠ = ∠ + ∠ = °
, , , and  lie on  if and only if

180 .
D E F G C
m D m F m E m G

A

BC

D

B

A

D

C

D

E
F

C
G
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 7.4 Notetaking with Vocabulary 
For use after Lesson 7.4 

Name _________________________________________________________  Date _________  

In your own words, write the meaning of each vocabulary term. 

inscribed angle 

 

intercepted arc 

 

subtend 

 

inscribed polygon 

 

circumscribed circle 

 

Core Concepts 
Inscribed Angle and Intercepted Arc 
An inscribed angle is an angle whose vertex is on a circle and 
whose sides contain chords of the circle. An arc that lies between 
two lines, rays, or segments is called an intercepted arc. If the 
endpoints of a chord or arc lie on the sides of an inscribed angle, 
then the chord or arc is said to subtend the angle. 

Notes: 
 

 

Theorems 
Measure of an Inscribed Angle Theorem 
The measure of an inscribed angle is one-half the measure of its 
intercepted arc. 

Notes: 
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 7.4 Notetaking with Vocabulary 
For use after Lesson 7.4 

Name _________________________________________________________  Date _________  

In your own words, write the meaning of each vocabulary term. 

inscribed angle 

 

intercepted arc 

 

subtend 

 

inscribed polygon 

 

circumscribed circle 

 

Core Concepts 
Inscribed Angle and Intercepted Arc 
An inscribed angle is an angle whose vertex is on a circle and 
whose sides contain chords of the circle. An arc that lies between 
two lines, rays, or segments is called an intercepted arc. If the 
endpoints of a chord or arc lie on the sides of an inscribed angle, 
then the chord or arc is said to subtend the angle. 

Notes: 
 

 

Theorems 
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7.4  

Name _________________________________________________________  Date __________  

Inscribed Angles of a Circle Theorem 
If two inscribed angles of a circle intercept the same arc, then the 
angles are congruent. 

Notes: ∠ ≅ ∠ADB ACB  
 

 

 

 

 

Theorems 
Inscribed Right Triangle Theorem 
If a right triangle is inscribed in a circle, then the hypotenuse is a 
diameter of the circle. Conversely, 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. 

Notes: 
 

 

 

 

Inscribed Quadrilateral Theorem 

opposite angles are supplementary. 

Notes: 
 

 

 

 

∠ = °90  if and only ifm ABC

A

BC

D

B

A

D

C

Copyright © Big Ideas Learning, LLC
All rights reserved.

7.4  

Name _________________________________________________________  Date __________  

Inscribed Angles of a Circle Theorem 
If two inscribed angles of a circle intercept the same arc, then the 
angles are congruent. 

Notes: ∠ ≅ ∠ADB ACB  
 

 

 

 

 

Theorems 
Inscribed Right Triangle Theorem 
If a right triangle is inscribed in a circle, then the hypotenuse is a 
diameter of the circle. Conversely, 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. 

Notes: 
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7.4  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date __________  

Inscribed Angles of a Circle Theorem 
If two inscribed angles of a circle intercept the same arc, then the 
angles are congruent. 

Notes: ∠ ≅ ∠ADB ACB  
 

 

 

 

 

Theorems 
Inscribed Right Triangle Theorem 
If a right triangle is inscribed in a circle, then the hypotenuse is a 
diameter of the circle. Conversely, 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. 

Notes: 
 

 

 

 

Inscribed Quadrilateral Theorem 
A quadrilateral can be inscribed in a circle if and only if its 
opposite angles are supplementary. 

Notes: 
 

 

 

 

∠ = °90  if and only if

 is a diameter of the circle.

m ABC

AC
 

∠ + ∠ = ∠ + ∠ = °
, , , and  lie on  if and only if

180 .
D E F G C
m D m F m E m G
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D

B

A

D

C

D

E
F

C
G

Worked-Out Examples

Example #1

Find the indicated measure.

Example #2

Find the value of each variable.
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Chapter 10

 7. By the Inscribed Quadrilateral Theorem:

  m∠VST + m∠TUV = 180°
  c° + (2c − 6)° = 180°
  3c − 6 = 180

  3c = 186 

  c = 62

  m∠SVU + m∠UTS = 180°
  8x° + 10x° = 180°
  18x = 180

  x = 10

 8.  From the Inscribed Right Triangle Theorem, you know that 
if a right triangle is inscribed in a circle, then the hypotenuse 
of the triangle is a diameter of the circle. So, draw the circle 
that has the left side of the statue as a diameter. Then the left 
side of the statue fi ts perfectly within your camera’s 90° fi eld 

statue. 

10.4 Exercises (pp. 602 –604)

Vocabulary and Core Concept Check

 1.  An arc that lies between two lines, rays, or segments is called 
an intercepted arc.

 2.  “Find m∠AGC ” is different. 
m∠AGC = 180° − (25° + 25°) = 180° − 50° = 130°. 
The other three are right angles and measure 90° by the 
Inscribed Right Triangle Theorem.

Monitoring Progress and Modeling with Mathematics

 3. m∠ABC =   1 — 2  m � BC  

  m∠ABC =   1 — 2   ⋅ 84° = 42°

 4. m � DF   + m � FG   + m � GD   = 360°
  m � DF   + 70° + 120° = 360°
  m � DF   + 190° = 360°
  m � DF   = 170°
  m∠G =   1 — 

2
  m � DF  

  m∠G =   1 — 
2
   ⋅ 170° = 85°

 5. m � LM   + m � MN   = 180°
  m � LM   + 160° = 180°
  m � LM   = 20°
  m∠N =   1 — 2  m � LM  

  
1—2 ⋅

 6. m � RS   = 2 ⋅ m∠RQS 7. m � TV   = 2 

  m � RS   = 2 ⋅ 67°  m � TV   = 2 

  m � RS   = 134°  m � TV   = 

    m � VU   =

 8. m � WY   = 2 ⋅ m∠WXY

  m � WY   = 2 ⋅ 75°
  m � WY   = 150°
  m � WY   + m � YX   + m � XW   = 360°
  150° + 110° + m � XW   = 360°
  260° + m � XW   = 360°
  m � XW   = 100°

 9.  ∠DBC ≅ ∠DAC and ∠BCA ≅ ∠BDA by the Measure of an 
Inscribed Angle Theorem.

 10.  ∠XWY ≅ ∠YZX and ∠WXZ ≅ ∠WYZ by the Measure of an 
Inscribed Angle Theorem.

 11.  m∠EHF = m∠EGF by  12. m � PS   = 2 ⋅ m∠PRS
the Inscribed Angles of a   m � RS   = 2 ⋅ 40°
Circle Theorem.   m � RS   = 80°
Therefore, m∠EHF = 51°.

 13. By the Inscribed Quadrilateral Theorem:

  m∠QRS + m∠STO = 180°
  x° + 80° = 180°
  x = 100

  m∠RST + m∠TQR = 180°
  y° + 95° = 180°
  x = 85

 14. By the Inscribed Quadrilateral Theorem:

  m∠DEF + m∠FGD = 180°
  m° + 60° = 180°
  m = 120

  m∠EFG + m∠GDE = 180°
  2k° + 60° = 180°
  2k = 120

  k = 60

 15. m � KL   + m � LM   + m � MJ   + m � JK   = 360°
  110° + 130° + 54° + m � JK   = 360°
  294° + m � JK   = 360°
  m � JK   = 66°
  m∠KLM =   1 — 

2
   ( m � MJ   + m � JK   ) 
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Chapter 10

 7. By the Inscribed Quadrilateral Theorem:

  m∠VST + m∠TUV = 180°
  c° + (2c − 6)° = 180°
  3c − 6 = 180

  3c = 186 

  c = 62

  m∠SVU + m∠UTS = 180°
  8x° + 10x° = 180°
  18x = 180

  x = 10

 8.  From the Inscribed Right Triangle Theorem, you know that 
if a right triangle is inscribed in a circle, then the hypotenuse 
of the triangle is a diameter of the circle. So, draw the circle 
that has the left side of the statue as a diameter. Then the left 
side of the statue fi ts perfectly within your camera’s 90° fi eld 
of vision from any point on the semicircle to the left of the 
statue. 

10.4 Exercises (pp. 602 –604)

Vocabulary and Core Concept Check

 1.  An arc that lies between two lines, rays, or segments is called 
an intercepted arc.

 2.  “Find m∠AGC ” is different. 
m∠AGC = 180° − (25° + 25°) = 180° − 50° = 130°. 
The other three are right angles and measure 90° by the 
Inscribed Right Triangle Theorem.

Monitoring Progress and Modeling with Mathematics

 3. m∠ABC =   1 — 2  m � BC  

  m∠ABC =   1 — 2   ⋅ 84° = 42°

 4. m � DF   + m � FG   + m � GD   = 360°
  m � DF   + 70° + 120° = 360°
  m � DF   + 190° = 360°
  m � DF   = 170°
  m∠G =   1 — 

2
  m � DF  

  m∠G =   1 — 
2
   ⋅ 170° = 85°

 5. m � LM   + m � MN   = 180°
  m � LM   + 160° = 180°
  m � LM   = 20°
  m∠N =   1 — 2  m � LM  

  m∠N =   1 — 2   ⋅ 20° = 10°

 6. m � RS   = 2 ⋅ m∠RQS 7. m � TV   = 2 ⋅ m∠TUV

  m � RS   = 2 ⋅ 67°  m � TV   = 2 ⋅ 30°
  m � RS   = 134°  m � TV   = 60°
    m � VU   = 180° − 60° = 120°

 8. m � WY   = 2 ⋅ m∠WXY

  m � WY   = 2 ⋅ 75°
  m � WY   = 150°
  m � WY   + m � YX   + m � XW   = 360°
  150° + 110° + m � XW   = 360°
  260° + m � XW   = 360°
  m � XW   = 100°

 9.  ∠DBC ≅ ∠DAC and ∠BCA ≅ ∠BDA

 10.  ∠XWY ≅ ∠YZX and ∠WXZ ≅ ∠WYZ
Inscribed Angle Theorem.

 11.  m∠EHF = m∠EGF by  12. m � PS   =
the Inscribed Angles of a   �
Circle Theorem.   
Therefore, m∠EHF = 51°.

 13. By the Inscribed Quadrilateral Theorem:

  m∠QRS + m∠STO = 180°
  x° + 80° = 180°
  x = 100

  m∠RST + m∠TQR = 180°
  y° + 95° = 180°
  x = 85

 14. By the Inscribed Quadrilateral Theorem:

  m∠DEF + m∠FGD = 180°
  m° + 60° = 180°
  m = 120

  m∠EFG + m∠GDE = 180°
  2k° + 60° = 180°
  2k = 120

  k = 60

 15. m � KL   + m � LM   + m � MJ   + m � JK   = 360°
  110° + 130° + 54° + m � JK   = 360°
  294° + m � JK   = 360°
  m � JK   = 66°
  m∠KLM =   1 — 

2
   ( m � MJ   + m � JK   ) 

  3a° =   1 — 
2
  (54° + 66°)

  3a = 60

  a = 20

  m∠JML =   1 — 
2
   ( m � JK   + m � KL   ) 

  4b° =   1 — 
2
  (66° + 110°)

  4b = 88

  b = 22
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7.4  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date __________  

Inscribed Angles of a Circle Theorem 
If two inscribed angles of a circle intercept the same arc, then the 
angles are congruent. 

Notes: ∠ ≅ ∠ADB ACB  
 

 

 

 

 

Inscribed Right Triangle Theorem 
If a right triangle is inscribed in a circle, then the hypotenuse is a 
diameter of the circle. Conversely, 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. 

Notes: 
 

 

 

 

Inscribed Quadrilateral Theorem 
A quadrilateral can be inscribed in a circle if and only if its 
opposite angles are supplementary. 

Notes: 
 

 

 

 

∠ = °90  if and only if

 is a diameter of the circle.

m ABC

AC
 

∠ + ∠ = ∠ + ∠ = °
, , , and  lie on  if and only if

180 .
D E F G C
m D m F m E m G

A

BC

D

B

A

D

C

D

E
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7.4   

Name _________________________________________________________  Date _________  

Extra Practice 
In Exercises 1–5, use the diagram to find the indicated measure. 

 1. m A∠  2. m C∠  

 

 

 3. BC 4. mAC  

 

 

 5. mAB  

 

 

 

 6. Name two pairs of congruent angles.  

 

 

 

 

 

 7. Find the value of each variable. 

 

N

A C

B

3.9

7.3
28°

D

C

A

B

D
A

B
C

100°

65°

m°

n°

 Practice A
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10.4 Practice B 

Name _________________________________________________________  Date _________  

In Exercises 1–8, find the measure of the indicated arc or angle  
in P  given mLM 84= °  and mKN 116 .= °  

 1. m JKL∠   2. m MKL∠  

 3. m KMN∠   4. m JKM∠  

 5. m KLN∠   6. m LNM∠  

 7. mMJ   8. mLKJ  

In Exercises 9–11, find the value of each variable. 

 9.  10.  11.  

 12. Copy and complete the proof. 

  Given P  
  Prove AED BEC  

   

 13. Your friend claims that the angles ADB∠  and BCA∠ could be used in Step 3  
of Exercise 12. Is your friend correct? Explain your reasoning. 

 14. Determine whether AB  is a diameter of 
the circle. Explain your reasoning. 

L

M
N

J

K

P

L

J

M

K

104°

5x°

2y°

110°
R

P

S

Q
x°

y°

108°

C

A

D

B

4x°7y°

84°

80°

152°

C

A

E
P

D

B

STATEMENTS REASONS 

1. P  1. Given 

2. ___________________ 2. Vertical Angles  
 Congruence Theorem  

3. CAD DBC∠ ≅ ∠  3. ___________________ 

4. AED BEC  4. ___________________ 

 

C

A B

120°

30°

 Practice B
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