
Copyright © Big Ideas Learning, LLC
All rights reserved.

CHAPTER 8
Circumference, Area, and Volume 

 8.1 Circumference and Arc Length ........................................................................295
 8.2 Areas of Circles and Sectors ...........................................................................301
 8.3 Areas of Polygons ............................................................................................307
 8.4 Volumes of Prisms and Cylinders ....................................................................313
 8.5 Volumes of Pyramids .......................................................................................321
 8.6 Surface Areas and Volumes of Cones .............................................................327
 8.7 Surface Areas and Volumes of Spheres ..........................................................333

293



Copyright © Big Ideas Learning, LLC
All rights reserved.

Chapter 

 8 Maintaining Mathematical Proficiency 

Name _________________________________________________________  Date _________  

 

Find the surface area of the prism. 

 1.  2.  

 

 

 

 

 

 

 

 

 

Find the missing dimension. 

 3. A rectangle has an area of 25 square inches and a length of 10 inches. What is the 
width of the rectangle? 

 

 

 

 

 

 4. A triangle has an area of 32 square centimeters and a base of 8 centimeters. What 
is the height of the triangle? 

 

 

 

 

 

2 in.

12 in.
4 in.

10 cm

15 cm

13 cm

13 cm

12 cm
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 8.1 Circumference and Arc Length 
For use with Exploration 8.1 

Name _________________________________________________________  Date __________  

Essential Question How can you find the length of a circular arc? 

 

Work with a partner. Find the length of each gray circular arc. 

  a. entire circle b. one-fourth of a circle 

      

 

 

 

 

 

 

 

 

 

 

  c. one-third of a circle d. five-eighths of a circle 

      

 

 

 

 

 

 

 

1 EXPLORATION: Finding the Length of a Circular Arc 
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8.1  Circumference and Arc Length (continued) 

Name _________________________________________________________  Date _________  

 

 

Work with a partner. The rider is attempting to stop with the front tire of the motorcycle  
in the painted rectangular box for a skills test. The front tire makes exactly one-half additional 
revolution before stopping. The diameter of the tire is 25 inches. Is the front tire still in contact 
with the painted box? Explain. 

 

 

 

 

 

 

 

 

 

Communicate Your Answer 
 3. How can you find the length of a circular arc? 

 

 

 

 

 4. A motorcycle tire has a diameter of 24 inches. Approximately how many inches 
does the motorcycle travel when its front tire makes three-fourths of a revolution? 

 

 

 

2 EXPLORATION: Using Arc Length 

3 ft
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 8.1 Notetaking with Vocabulary 
For use after Lesson 8.1 

Name _________________________________________________________  Date __________  

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

circumference 

 

 

arc length 

 

 

radian 

 

 

 

Core Concepts 
Circumference of a Circle 
The circumference C of a circle is C dπ=  or 2 ,C rπ= where 
d is the diameter of the circle and r is the radius of the circle.  

Notes: 
 

 

 

 

 

 

 

  

r

d
C

C =   d = 2  rπ π

Practice
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 8.1 Notetaking with Vocabulary 
For use after Lesson 8.1 

Name _________________________________________________________  Date __________  

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

circumference 

 

 

arc length 

 

 

radian 

 

 

 

Core Concepts 
Circumference of a Circle 
The circumference C of a circle is C dπ=  or 2 ,C rπ= where 
d is the diameter of the circle and r is the radius of the circle.  

Notes: 
 

 

 

 

 

 

 

  

r
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C
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 8.1 Notetaking with Vocabulary 
For use after Lesson 8.1 

Name _________________________________________________________  Date __________  

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

circumference 

 

 

arc length 

 

 

radian 

 

 

 

Core Concepts 
Circumference of a Circle 
The circumference C of a circle is C dπ=  or 2 ,C rπ= where 
d is the diameter of the circle and r is the radius of the circle.  

Notes: 
 

 

 

 

 

 

 

  

r

d
C

C =   d = 2  rπ π
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8.1  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date _________  

Arc Length 
In a circle, the ratio of the length of a given arc to the circumference 
is equal to the ratio of the measure of the arc to 360°. 

 

Arc length of , or
2 360

Arc length of 2
360

AB mAB
r

mABAB r

π

π

=
°

=
°

 

Notes: 
 

 

 

 

 

 

Converting Between Degrees and Radians 
Degrees to radians Radians to degrees 

Multiply degree measure by Multiply radian measure by 

 2  radians  radians, or .
360 180

π π
° °

 360 180, or .
2  radians  radiansπ π

° °  

Notes: 
 

 

 

 

 

 

 

  

r
P

A

B
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8.1  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date _________  

Arc Length 
In a circle, the ratio of the length of a given arc to the circumference 
is equal to the ratio of the measure of the arc to 360°. 

 

Arc length of , or
2 360

Arc length of 2
360

AB mAB
r

mABAB r

π

π

=
°

=
°

 

Notes: 
 

 

 

 

 

 

Degrees to radians 

Multiply degree measure by 

 2  radians  radians, or .
360 180

π π
° °

 

Notes: 
 

 

 

 

 

 

 

  

r
P

A

B
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8.1  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date _________  

Arc Length 
In a circle, the ratio of the length of a given arc to the circumference 
is equal to the ratio of the measure of the arc to 360°. 

 

Arc length of , or
2 360

Arc length of 2
360

AB mAB
r

mABAB r

π

π

=
°

=
°

 

Notes: 
 

 

 

 

 

 

Degrees to radians 

Multiply degree measure by 

 2  radians  radians, or .
360 180

π π
° °

 

Notes: 
 

 

 

 

 

 

 

  

r
P

A

B

Practice (continued)

Worked-Out Examples

Example #1

Find the indicated measure.
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Chapter 11

 4.    
Arc length of  � LM  

  _______________ 
C

   =   m � LM   _____ 
360°

  

     61.26 _____ 
C

   =   270° ____ 
360°

  

     61.26 _____ 
C

   =   3 __ 
4

  

     4 __ 
3

   ⋅ 61.26 = C

   81.68 = C

  The circumference is 81.68 meters.

 5. Arc length of  � EF   =   m � EF   _____ 
360°

   ⋅ 2πr

   10.5 =   150° ____ 
360°

   ⋅ 2πr

   10.5 =   5 ___ 
12

   ⋅ 2πr

     12 ⋅ 10.5 — 
5 ⋅ 2 ⋅ π

   = r

   4.01 ≈ 

  

 6. 

travels 28π
÷   7 __ 

3
  π ≈ 

68 revolutions.

 7.   Distance =  2 ⋅ + 
2 ⋅

   = 2 ⋅ ⋅ π ) 
   = 168.89 

   = 445.48

  

 8. 15° (   π — 
180°

   )  =   15°π — 
180°

   =   π — 
12

   radian

 9.  (   4π — 
3
   )  ⋅  (   180 — 

π
   )  = 4 ⋅ 60 = 240°

11.1 Exercises (pp. 644 – 646)

Vocabulary and Core Concept Check

 1. The circumference of a circle with diameter d is C = πd.

 2.  Arc measure is measured in degrees and is based upon 
angles formed by the central angle or intercepted arcs. The 
length of an arc is a fractional part of the circumference of 
the circle.

Monitoring Progress and Modeling with Mathematics

 3.   C = 2πr

   = 2 ⋅ π ⋅ 6

   =12π ≈ 37.70

   The circumference of a circle with a radius 6 inches
is about 37.70 inches.

 4.   C = πd

   63 = πd

     63 — 
π

   = d

   20.05 ≈ d

   The diameter of a circle with a circumference of 63 feet 
is about 20.05 feet.

 5.   C = 2πr

   28π = 2πr

     28π — 
2π

   = r

   14 = r

  
14 units.

 6. C = πd

  C = 5π
  

 7. Arc length of  � AB   =   45° ____ 
360°

   ⋅ 8π

   =   1 __ 
8

   ⋅ 8π

    ≈ 3.14

  The arc length of  � AB   is about 3.14 feet.

 8. Arc length of  � DE   =   m � DE   _____ 
360°

   ⋅ 2πr

   8.73 =   m � DE   _____ 
360°

   ⋅ 2 ⋅ π ⋅ 10

   360° ⋅   8.73 — 
20π

   = m � DE  

   50.02° ≈ m � DE  

  The measure of  � DE   is about 50.02°.

 9. Arc length of  � FG   =   m � FG   _____ 
360°

   ⋅ C

   7.5 =   76° ____ 
360°

   ⋅ C

     360° ⋅ 7.5 — 
76°

   = C

   35.53 ≈ C

  The circumference of ⊙C is about 35.53 meters.

 10. Arc length of  � LM   =   m � LM   _____ 
360°

   ⋅ 2πr

   38.95 =   260° ____ 
360°

   ⋅ 2πr

   38.95 =   13 ___ 
9

  πr

     9 ⋅ 38.95 — 
13π

   = r

    8.58 ≈ r
  The radius of ⊙R is about 8.58 centimeters.

Example #2

Convert the angle measure.
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 11. The value of the diameter was used for the radius.

   C = πd 

   = 9π in.

 12. The arc measure should be divided by 360°.

  Arc length of  � GH   =   m � GH   — 
360°

   ⋅ 2πr

   =   75° ____ 
360°

   ⋅ 2π ⋅ 5

   =   25 ___ 
12

  π cm

 13.  The circumference of the wheel is 8π or about 25.13 inches. 
The length of the path is 25.13 ⋅ 87 = 2186.31 inches. 
Therefore, the length of the path to the nearest foot is 
2186.31 ÷ 12 ≈ 182 feet.

 14.  The circumference of the front wheel is 2 ⋅ π ⋅ 32.5 = 
65π centimeters. So, the wheel travels 65π centimeters, or 
0.65π meters in one revolution. When you ride your 
bicycle 40 meters, the front wheel makes about 
40 ÷ 0.65π ≈ 20 revolutions.

 15. The two horizontal edges are 2 ⋅ 13 = 26 units.
  The circumference of the two semicircles is about 

  2 ⋅   1 __ 
2

   ⋅ π ⋅ 6 = 6π ≈ 18.85 units.

   The perimeter of the shaded region is about 
26 + 18.85 = 44.85 units.

 16. The two horizontal edges are 2 ⋅ 6 = 12 units.

  

2 ⋅   90° ____ 
360°

   ⋅ 2 ⋅ π ⋅ 3 ≈ 9.42 units.

   The perimeter of the shaded region is about 

 17. The four straight edges are 4 ⋅ 2 = 8 units.

   The four arc lengths are 

  about 4 ⋅   90° ____ 
360°

   ⋅ 2 ⋅ π ⋅ 2 = 4π ≈
   The perimeter of the shaded region is about 

8 + 12.57 = 20.57 units.

 18.  

  The three arc lengths are 

  3 ⋅   120° ____ 
360°

   ⋅ 2 ⋅ π ⋅ 2.5 = 5π ≈ 15.71 units.

  The three straight sections are 3 ⋅ 5 =
 

15.71 + 15 = 30.71 units.

 19. 70° ⋅  (   π — 
180°

   )  =   70°π — 
180°

   =   7π — 
18

   radian

 20. 300° ⋅  (   π — 
180°

   )  =   300°π — 
180°

   =   5π — 
3
   radian

 21.  (   11π — 
12

   )  ⋅  (   180° — 
π

   )  = 11 ⋅ 15° = 165°

 22.  (   π — 
8

   )  ⋅  (   180° — 
π

   )  =   45° ___ 
2

   = 22.5°

 23.  One revolution of the Ferris wheel is about 
2 ⋅ π ⋅ 67.5 ≈ 424.1 meters. The Ferris wheel travels 
about 0.26 meter per second, so one revolution is 

approximately   424.1 _____ 0.26   ≈ 1631.2 seconds.

   For the Ferris wheel to travel one revolution, it takes about 
1631.2 seconds or 27.2 minutes.

 24. A, B; 

  C = 2πr

     4 __ 
3

   ⋅ 38 = 2πr

     4 ⋅ 38 — 
3 ⋅ 2π

   = r

   8.06 ≈ r

  The maximum radius is about 8.06 feet.

 25. The radius of circle x2 + y2 = 16 is 4.

   C = 2πr

   = 2 ⋅ π ⋅ 4 = 8π
   The circumference of the circle with the equation 

x2 + y2 = 16 is 8π units.

 = 9 is 3.

r)

   x
 — 

360°
   ⋅ 2πr ) 

   By factoring a 2, the arc length is 2 times the original arc 
length  � EF  .

   Therefore, when the radius is doubled, the arc length 
is doubled.
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8.1  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date _________  

Arc Length 
In a circle, the ratio of the length of a given arc to the circumference 
is equal to the ratio of the measure of the arc to 360°. 

 

Arc length of , or
2 360

Arc length of 2
360

AB mAB
r

mABAB r

π

π

=
°

=
°

 

Notes: 
 

 

 

 

 

 

Converting Between Degrees and Radians 
Degrees to radians Radians to degrees 

Multiply degree measure by Multiply radian measure by 

 2  radians  radians, or .
360 180

π π
° °

 360 180, or .
2  radians  radiansπ π

° °  

Notes: 
 

 

 

 

 

 

 

  

r
P

A

B
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8.1  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date __________  

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

 1. diameter of a circle with a circumference of 10 inches 

 

 

 2. circumference of a circle with a radius of 3 centimeters 

 

 

 3. radius of a circle with a circumference of 8 feet 

 

 

 4. circumference of a circle with a diameter of 2.4 meters 

 

 

 5. arc length of AC  

 

 

 

 

In Exercises 6 and 7, convert the angle measure. 

 6. Convert 60° to radians. 

 

 7. Convert 5
6
π radians to degrees. 

 

B

C

A

70°

3 in.

 Practice A

Practice (continued)
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11.1 Practice B 

Name _________________________________________________________  Date __________  

In Exercises 1 and 2, find the indicated measure. 

 1. exact diameter of a circle with a circumference of 36 meters 

 2. exact circumference of a circle with a radius of 5.4 feet 

 3. Find the circumference of a circle inscribed in a square with a side length  
of 14 centimeters. 

In Exercises 4–9, use the diagram of circle D with EDF FDG∠ ≅ ∠  to find the 
indicated measure. 

 4. mEFG  

 5. mEHG  

 6. arc length of EFG  

 7. arc length of EHG  

 8. mEHF  

 9. arc length of FEG  

In Exercises 10–12, find the indicated measure. 
 10. mAB  11. circumference of F  12. radius of J  

       

In Exercises 13 and 14, convert the angle measure. 

 13.  Convert 105° to radians. 14. Convert 5
6
π  radians to degrees. 

 15. The chain of a bicycle travels along the front and rear  
sprockets, as shown in the figure. The circumferences  
of the rear sprocket and the front sprocket are 12 inches  
and 20 inches, respectively. 

 a. How long is the chain? Round your answer to the  
nearest tenth.  

 b. On a chain, the teeth are spaced in 1
2-inch intervals.  

About how many teeth are there on this chain? 

H

E G

F

80°

D

7 m

10 in.
160° 185°

10 in.

23.88 in.

C
12 in. A

B

F
46.75 ft

D

E

290° J

19.71 cm
H

G
55°

 Practice B
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