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 8.6 Surface Areas and Volumes of Cones 
For use with Exploration 8.6 

Name _________________________________________________________  Date __________  

Essential Question How can you find the surface area and the volume 
of a cone? 

 

Work with a partner. Construct a circle with a radius of 3 inches. Mark the 
circumference of the circle into six equal parts, and label the length of each part. Then 
cut out one sector of the circle and make a cone. 

 

 

 

 

 

  a. Explain why the base of the cone is a circle. What are the circumference and radius of  
  the base? 

 

 

 

  b. What is the area of the original circle? What is the area with one sector missing? 

 

 

 

  c. Describe the surface area of the cone, including the base. Use your description to find  
  the surface area. 

 

 

1 EXPLORATION: Finding the Surface Area of a Cone 
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8.6  Surface Areas and Volumes of Cones (continued)

Name _________________________________________________________  Date _________  

 

 

Work with a partner. The cone and the 
cylinder have the same height and the same 
circular base. 

 

When the cone is filled with sand and poured 
into the cylinder, it takes three cones to fill the 
cylinder. 

 

 

 

 

 

Use this information to write a formula for the volume V of a cone. 

 

 

Communicate Your Answer 
 3. How can you find the surface area and the volume of a cone? 

 

 4. In Exploration 1, cut another sector from the circle and make a cone. Find the 
radius of the base and the surface area of the cone. Repeat this three times, 
recording your results in a table. Describe the pattern. 

Radius of Base Surface Area of Cone

  

  

  

  
 

2 EXPLORATION: Finding the Volume of a Cone 

h
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 8.6 Notetaking with Vocabulary 
For use after Lesson 8.6 

Name _________________________________________________________  Date __________  

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

lateral surface of a cone 

 

Notes: 
 

 

 

 

Core Concepts 
Surface Area of a Right Cone 
The surface area S of a right cone is  

 2S r rπ π= +  

where r is the radius of the base and is the slant height. 

Notes: 
 

 

 

 

 

 

 

r
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 8.6 Notetaking with Vocabulary 
For use after Lesson 8.6 

Name _________________________________________________________  Date __________  
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Core Concepts 
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8.6  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date _________  

Volume of a Cone 
The volume V of a cone is  

 21 1
3 3

V Bh r hπ= =  

where B is the area of the base, h is the height, and r is 
the radius of the base. 

Notes: 
 

 

 

 

 

Extra Practice 

 1.  

 

 

 

 

 2. A right cone has a diameter of 1.8 inches and a height of 3 inches. 

 

 

 

 

 

hh

r rB B

4 cm
5 cm

3 cm
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8.6  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date _________  

Volume of a Cone 
The volume V of a cone is  

 21 1
3 3

V Bh r hπ= =  

where B is the area of the base, h is the height, and r is 
the radius of the base. 

Notes: 
 

 

 

 

 

Extra Practice 
In Exercises 1 and 2, find the surface area of the right cone. 

 1.  

 

 

 

 

 2. A right cone has a diameter of 1.8 inches and a height of 3 inches. 
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Practice (continued)

Worked-Out Examples

Example #1

Find the volume of the cone.
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 2. V =   1 — 
3

   πr2h

   =   1 — 
3

   ⋅ π ⋅ 72 ⋅ 13

   = 212.33π
    ≈ 667.06

  The volume is about 667.06 cubic inches.

 3. 82 = h2 + 52

  h2 = 64 − 25

   h =  √
—

 39  

  V =   1 — 
3

  πr2h

    =   1 — 
3

   ⋅ π ⋅ 52 ⋅  √
—

 39  

    =   25 √
—

 39   ______ 
3

   π

   ≈ 163.49

  The volume is about 163.49 cubic meters.

 4. The scale factor is K =   Height of cone D  ——  
Height of cone C

   =   2 — 
8
   =   1 — 

4
  .

    Volume of cone D  ——  
Volume of cone C

   = K3

    Volume of cone D  —— 
384π

   =   (   1 — 
4

   )  3 
  Volume of cone D = 6π
  The volume of cone D is 6π cubic centimeters.

 5. The volume of the cylinder is (32 ⋅ π) ⋅ 10 ≈ 282.74.

  The volume of the cone is   1 — 
3

  (32 ⋅ π) ⋅ 5 ≈ 47.12.

  Volume of composite solid = cylinder + cone

    ≈ 282.74 + 47.12 = 329.86

   The volume of the composite solid is about 329.86 cubic 
centimeters.

11.6 Exercises (pp. 683–684)

Vocabulary and Core Concept Check

 1.  Sample answer: Pyramids have a polygonal base and 
cones have a circular base. They both have sides that 
meet at a single vertex.

 2.  The volume of a cone with radius r and height h is   1 — 
3
    of the 

volume of a cylinder with radius r and height h.

Monitoring Progress and Modeling with Mathematics

 3. S = πr2 + πrℓ
     = π ⋅ 82 + π ⋅ 8 ⋅ 16

     = 64π + 128π
     = 192π ≈ 603.19

  The surface area is about 603.19 square inches.

 4.  S = πr2 + πrℓ
   = π ⋅ 5.52 + π ⋅ 5.5 ⋅ 7.2

   = 30.25π + 39.6π
    = 69.85π ≈ 219.44

  The surface area is about 219.44 square centimeters.

 5. Find the slant height.

   ℓ2 = h2 + r2

   ℓ2 = 122 + 92 

   ℓ =  √
—

 225  

   ℓ = 15

   S = πr2 + πrℓ
   = π ⋅ 92 + π ⋅ 9 ⋅ 15

   = 81π + 135π
   = 216π ≈ 678.58

  The surface area is about 678.58 square inches.

 6. The radius is 11.2 ÷ 2 = 5.6.

  Find the slant height.

   ℓ2 = h2 + r2

   ℓ2 = 9.22 + 5.62

   ℓ =  √
—

 116  

   S = πr2 + πrℓ
    = π ⋅ 5.62 + π ⋅ 5.6 ⋅  √

—
 116  

    = 31.36π + 5.6 √
—

 116  

    ≈ 288.00

  The surface area is about 288.00 square feet.

 7. V =   1 — 
3
  πr2h

   =   1 — 
3

   ⋅ π ⋅ 102 ⋅ 13

   =   1300 — 
3

   ⋅ π

   = 433.33π ≈ 1361.36

  The volume is about 1361.36 cubic millimeters.

 8. V =   1 — 
3
  πr2h

   =   1 — 
3

   ⋅ π ⋅ l2 ⋅ 2

   =   2 — 
3

   π ≈ 2.09

  The volume is about 2.09 cubic meters.

 9. The radius is 11.5 ÷ 2 = 5.75.

  V =   1 — 
3
  πr2h

   =   1 — 
3

   ⋅ π ⋅ 5.752 ⋅ 15.2

   = 167.52π ≈ 526.27

  The volume is about 526.27 cubic inches.

Example #2

The cones are similar. Find the volume of cone B.
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 10. Find the height.

   ℓ2 = h2 + r2

   62 = h2 + 32

   h2 = 36 − 9
   h2 = 27

   h =  √
—

 27   = 3 √
—

 3  

   V =   1 — 
3
  πr2h

   =   1 — 
3
   ⋅ π ⋅ 32 ⋅ 3 √

—
 3  

   = 9π √
—

 3   ≈ 48.97

  The volume is about 48.97 cubic feet.

 11.  S = πr2 + πrℓ
   75.4 = π ⋅ 32 + π ⋅ 3 ⋅ ℓ

     47.13 — 
3π

   = ℓ

   ℓ ≈ 5.0

  The slant heightℓ is about 5 centimeters.

   h2 + r2 = ℓ2

   h2 + 32 ≈ 52

   h2 + 9 = 25

   h2 = 16

   h = 4
  The height is about 4 centimeters.

 12.  V =   1 — 
3
  πr2h

   216π =   1 — 
3
   ⋅ π ⋅ r2 ⋅ 18

     216π — 
6π

   = r2

    √
—

 36   = r
   6 = r
  The radius is 6 inches.

 13. The scale factor is K =   Radius of cone B  ——  
Radius of cone A

   =   8 — 
4
   = 2.

    Volume of cone B  ——  
Volume of cone A

   = K3

    Volume of cone B  —— 
32π

   = (2)3

  Volume of cone B = 256π
  The volume of cone B is 256π cubic feet.

 14. The scale factor is K =   Height of cone B  ——  
Height of cone A

   =   4 — 
10

   =   2 — 
5

  .

    Volume of cone B  ——  
Volume of cone A

   = K 3

    Volume of cone B  —— 
120π

   =   (   2 — 
5
   )  3 

   Volume of cone B = 7.68π
  The volume of cone B is 7.68π cubic meters.

 15. The volume of the cylinder is (32 ⋅ π) ⋅ 7 ≈ 197.92.

  The volume of the cone is   1 — 
3
  (32 ⋅ π) ⋅ 3 ≈ 28.27.

  Volume of composite solid = cylinder + cone

    ≈ 197.92 + 28.27 = 226.19

   The volume of the composite solid is about 226.19 cubic 
centimeters.

 16. The volume of the prism is 5.1 ⋅ 5.1 ⋅ 5.1 = 132.65.

  The volume of the cone is   1 — 
3
  (2.552 ⋅ π) ⋅ 5.1 ≈ 34.73.

  Volume of composite solid = prism − cone 

   ≈ 132.65 − 34.73 = 97.92

   The volume of the composite solid is about 97.92 cubic meters.

 17. To double the volume, multiply the height by 2.

   V =   1 — 
3

   πr2h

   2V =   1 — 
3

   πr2(2h)

  To double the volume, multiply the radius by  √
—

 2  .

   V =   1 — 
3

   πr2h

   2V =   1 — 
3

   π( √
—

 2  r)2h

  The original volume is V =   1 — 
3
   πr2h and the new volume is 

  V =   2 — 
3
   πr2h.

 18. a. The volume of the cone-shaped container is   1 — 
3
   the volume 

   of the cylindrical container, with both having the same 
radius and height. So, 3 of the smaller bags of popcorn 
will equal the larger bag of popcorn.

  b. The cylindrical container of popcorn will give more for 
your money. Since 3 of the smaller containers equals the 
larger container, 3 of the smaller containers cost $3.75, 
and the larger container will cost $2.50.

 19. The radius is the shorter leg of a 30°-60°-90° triangle.

  longer leg = shorter leg ⋅  √
—

 3  

   22 = shorter leg ⋅  √
—

 3  

     22 ___ 
 √

—
 3  
   = shorter leg

  V =   1 — 
3
   πr2h

   =   1 — 
3

   π   (   22 ___ 
 √

—
 3  
   )  2  22

   =   1 — 
3

   π  (   484 — 
3
   )  22

   ≈ 3716.85

  The volume of the cone is about 3716.85 cubic feet.
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8.6  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date _________  

Volume of a Cone 
The volume V of a cone is  

 21 1
3 3

V Bh r hπ= =  

where B is the area of the base, h is the height, and r is 
the radius of the base. 

Notes: 
 

 

 

 

 

Extra Practice 
In Exercises 1 and 2, find the surface area of the right cone. 

 1.  

 

 

 

 

 2. A right cone has a diameter of 1.8 inches and a height of 3 inches. 
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8.6  Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date _________  

Volume of a Cone 
The volume V of a cone is  

 21 1
3 3

V Bh r hπ= =  

where B is the area of the base, h is the height, and r is 
the radius of the base. 

Notes: 
 

 

 

 

 

Extra Practice 
In Exercises 1 and 2, find the surface area of the right cone. 

 1.  

 

 

 

 

 2. A right cone has a diameter of 1.8 inches and a height of 3 inches. 
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330

10 mm

13 mm

8 ft

Cone BCone A

16 ftV = 32   ft3π
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8.6  Notetaking with Vocabulary (continued) 

Name _________________________________________________________  Date __________  

In Exercises 3 and 4, find the volume of the cone. 

 3.  

 

 

 

 

 

 4. A right cone has a radius of 5 feet and a slant height of 13 feet. 

 

 

 

In Exercises 5–7, find the indicated measure. 

 5. A right cone has a surface area of 440 square inches and a radius of 7 inches. Find its slant height. 

 

 

 6. A right cone has a volume of 528 cubic meters and a diameter of 12 meters. Find its height. 

 

 

 7. Cone A and cone B are similar. The radius of cone A is 4 cm and the radius of cone B is 10 cm. The 
volume of cone A is 134 cm3. Find the volume of cone B. 

 

 

 8. Find the volume of the composite solid. 

 

 

4 cm
5 cm

3 cm

4 in. 2 in.

5 in.

Practice (continued)
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11.6 Practice B 

Name _________________________________________________________  Date _________  

In Exercises 1 and 2, find the surface area of the right cone. 

 1.  2.  

In Exercises 3 and 4, find the volume of the cone. 

 3.  4.  

In Exercises 5 and 6, the cones are similar. Find the volume of Cone B. 

 5.  6.  

In Exercises 7 and 8, find the volume of the composite solid. 

 7.   8.  

 9. A cone has height h and a base with radius r. You want to change the cone so its 
volume is halved. What is the new height if you only change the height? What is 
the new radius if you only change the radius? Explain. 

 10. During a chemistry lab, you use a funnel to pour a solvent into a flask. The radius 
of the funnel is 4 centimeters and its height is 12 centimeters. You pour the 
solvent into the funnel at a rate of 60 milliliters per second and the solvent flows 
out of the funnel at a rate of 40 milliliters per second. How long will it be before 
the funnel overflows? (Remember that 1 milliliter is equal to 1 cubic centimeter.) 

20 yd

7 yd

15 mm

8.6 mm

11 in.

14 in.

6 cm
4 cm

Cone A

V = 700    ft3π

Cone B

6 ft10 ft

Cone A

Cone B

V = 24    m3π

6 m 14 m

2.8 cm

2.8 cm

2.8 cm

6 in.

6 in.

8 in.

8 in.

10 in.

 Practice B
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