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Volume	of	a	Sphere	
	

Today’s	Objective	
SWBAT determine the volume of a sphere and how changing the 
radius or diameter affects it. 
  

 
 

          

 

 

 

 

 

 

Example	1	
The bowling ball has a diameter of 8 inches. Find the volume.  
 
 
 
 
 
 
 
	
	
	
	
 

þ Check for Understanding	
 
The diameter of a sphere is 50 feet. Find the volume of the 
sphere.  
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Your Notes

1. The diameter of a sphere is  1
}
Ï

}
π

 meter. Find the 

  surface area of the sphere.

2. The circumference of a sphere is 2π inches. Find the 
surface area of the sphere. 

Checkpoint Complete the following exercises.

THEOREM 6.23: VOLUME OF A SPHERE

The volume V of a sphere is 
r

V 5   , where r is the radius 

of the sphere.

Find the volume of the sphere.

3 mm

Solution

V 5
4
}
3πr3 Formula for volume of a sphere

5
4
}
3π( )3 Substitute  for r.

< Use a calculator.

The volume of the sphere is about  cubic 
millimeters.

Example 3 Find the volume of a sphere
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MM2G4a Use and apply surface area and volume of a sphere.

MM2G4b  Determine the effect on surface area and volume of 
changing the radius or diameter of a sphere.

 Find the volume of a sphere

The bowling ball has a diameter of 8 inches. 
Find its volume.

V 5   4}3   r3 Formula for volume of a sphere

V 5   
4
}
3   (4)3 5   256

}
3  ø 268.08 Substitute   8}2  , or 4, for r and simplify.

The volume of the bowling ball is   256
}

3   , or about 268.08 cubic inches.

 Determine the effect of a change in radius

A spherical balloon has an initial radius of 5 inches. When more air is 
added to the balloon, the radius is increased to 10 inches. Explain how 
the surface area and the volume of the balloon change when the radius 
is doubled. Round your answers to the nearest whole number.

Solution
Original surface area and volume:

 S 5 4 r2 5 4 (5)2 5 100 ø 314 in.2 Substitute 5 for r and simplify.

 V 5   4}3  r3 5   4}3  (5)3 5   500
}

3   ø 524 in.3 Substitute 5 for r and simplify.

New surface area and volume:

 S 5 4 r2 5 4 (10)2 5 400 ø 1257 in.2 Substitute 10 for r and simplify.

 V 5   4}3  r3 5   4}3  (10)3 5   4000
}

3   ø 4189 in.3 Substitute 10 for r and simplify.

The surface area of the larger balloon is 4 times greater than the surface area of the 
smaller balloon. The volume of the larger balloon is 8 times greater than the volume 
of the smaller balloon.

Guided Practice for Examples 1, 2, 3, and 4
 1. The diameter of a sphere is 50 feet. Find the surface area and volume of the sphere. 

Round your answers to two decimal places.

2. In Example 2, the circumference of the inner ball is 5  feet. Find the surface area 
of the inner ball. Round your answer to two decimal places.

3. The original diameter of a sphere is 4 meters. Explain how the surface area and the 
volume of the sphere change if the diameter is halved to 2 meters. Round your answers 
to the nearest whole number.
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												Guided	Practice 

1. Find the volume of the sphere. Round your answer to two 
decimal places.  
 

 

 

 

 

 

 

3. The original radius of a sphere is 6 centimeters. Explain how 
the volume of the sphere changes if the radius is halved to 3 
centimeters. Round your answers to the nearest whole number.  

Example	2	
A spherical balloon has an initial radius of 5 inches. When 
more air is added to the balloon, the radius is increased to 10 
inches. Explain how the volume of the balloon changes when 
the radius is doubled. Round your answers to the nearest 
whole number.  

 

 

 

 

 

 þ Check for Understanding 

The original diameter of a sphere is 4 meters. Explain how the 
volume of the sphere changes if the diameter is halved to 2 
meters. Round your answer to the nearest whole number.  

	

LESSON

3.65
Exercise 

Set A
LESSON

6.9
MM2G4a  Use and apply surface area and volume of a sphere.

MM2G4b  Determine the effect on surface area and volume of 
changing the radius or diameter of a sphere.

Find the surface area of the sphere. Round your answer to two 
decimal places.

 1.

4 cm

2.

  in.3
2

3.
14 m

4. Multiple Choice What is the approximate radius of a sphere with a surface area of 
40  square feet?

  A.  2 ft B.  3.16 ft  C.  6.32 ft D.  10 ft

In Exercises 5–7, use the sphere below. The center of the sphere is C and 
the circumference of the sphere is 7  centimeters.

 5. Find the radius of the sphere. C

6. Find the diameter of the sphere.

7. Find the surface area of one hemisphere. 
Round your answer to two decimal places.

8. Great Circle The circumference of a great circle of a sphere is 24.6  meters. What 
is the surface area of the sphere? Round your answer to two decimal places.

Find the volume of the sphere. Round your answer to two decimal places.

 9.

7 ft

10.

  yd9
2

11.
16 m

Find the radius of the sphere with the given volume V. Round your answer 
to two decimal places.

 12. V 5 64 in.3 13. V 5 150  cm3 14. V 5 152 m3

239Uni t  6   Geomet ry :  C i rc les  and  Spheres



 	

     

	

			Home	Work 

1. Find the volume of the hemisphere. Round your answer to 
two decimal places.  

 

 

 

 

 

 

2. The original diameter of a sphere is 30 feet. Explain how the 
volume of the sphere changes if the diameter is halved to 15 
feet. Round your answers to the nearest whole number. 

 

 

 
 
 
 
 
 
 

 

 

 

   Independent	Practice 

1. Find the volume of the sphere. Round your answer to two 
decimal places.  

 

 

 

 

 

 

2. The original diameter of a sphere is 8 inches. Explain how 
the volume of the sphere changes if the diameter is doubled to 
16 inches. Round your answers to the nearest whole number. 

LESSON

3.65
Exercise 

Set A
LESSON

6.9
MM2G4a  Use and apply surface area and volume of a sphere.

MM2G4b  Determine the effect on surface area and volume of 
changing the radius or diameter of a sphere.

Find the surface area of the sphere. Round your answer to two 
decimal places.

 1.

4 cm

2.

  in.3
2

3.
14 m

4. Multiple Choice What is the approximate radius of a sphere with a surface area of 
40  square feet?

  A.  2 ft B.  3.16 ft  C.  6.32 ft D.  10 ft

In Exercises 5–7, use the sphere below. The center of the sphere is C and 
the circumference of the sphere is 7  centimeters.

 5. Find the radius of the sphere. C

6. Find the diameter of the sphere.

7. Find the surface area of one hemisphere. 
Round your answer to two decimal places.

8. Great Circle The circumference of a great circle of a sphere is 24.6  meters. What 
is the surface area of the sphere? Round your answer to two decimal places.

Find the volume of the sphere. Round your answer to two decimal places.

 9.

7 ft

10.

  yd9
2

11.
16 m

Find the radius of the sphere with the given volume V. Round your answer 
to two decimal places.

 12. V 5 64 in.3 13. V 5 150  cm3 14. V 5 152 m3
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Find the surface area and volume of the hemisphere. Round your answer 
to two decimal places.

 17. 1
33 m  18. 20.7 ft  19.

710       cm

Find the area of the intersection of the sphere and plane. Write your 
answer in terms of .

 20.

8 cm 65 cm

21.

6 in.2 5 in

22. 2 m

2 3 m

Copy and complete the table below. Round your answers to two decimal 
places, if necessary.

Radius of sphere
Circumference of 

great circle
Surface area of 

sphere
Volume of sphere

23. 9.3 ft ? ? ?

24. ? 26.9  m ? ?

25. ? ? 3364  yd2 ?

26. ? ? ?   5324
}

3
   cm3

27. Decreasing Sphere The original diameter of a sphere is 30 feet. Explain how the 
surface area and the volume of the sphere change if the diameter is halved to 15 feet. 
Round your answers to the nearest whole number.

28. Rubber Ball A rubber shell fi lled with air forms a rubber ball. The shell’s outer 
diameter is 65 millimeters, and its inner diameter is 56 millimeters. Find the volume 
of rubber used to make the ball. Round your answer to the nearest cubic centimeter.

Exercise Set B (continued)
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								Enrichment 
1. Find the radius of the sphere with the given volume V. 
Round your answer to two decimal places.  
 

𝑉 = 64	𝑖𝑛.) 
 
 
 
 

 

 

2. A sphere is inscribed in a cube with side lengths of 3 inches. 
What is the volume of the sphere? 

 

 

 

 

 


