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9.1 Cylinders 

Answers 

1.  Answers vary. 

2.  Answers vary. 

3.  Answers vary. 

4.  1408𝜋 𝑐𝑚3 

5.  540𝜋 𝑐𝑚3 

6.  675𝜋 𝑖𝑛3 

7.  32𝜋 𝑖𝑛3 

8.  5 inches 

9.  6 inches 

10.  12 inches 

11. It holds about 10.9 cups of juice. 

12.  12 inches 

13.  It holds about 52.2 cups of liquid. 

14.  ≈ 4.423 liters 

15.  ≈ 1.696 liters 
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9.2 Pyramids and Cones 

Answers 

1.  Answers vary.  A pyramid has a volume that is 1/3 the volume of a prism with the same base area and 

height. 

2.  Answers vary.  A cone has a volume that is 1/3 the volume of a cylinder with the same base area and 

height. 

3.  16𝜋 𝑖𝑛3 

4.  ≈ 277 𝑖𝑛3 

5.  320 𝑐𝑚3 

6.  384 𝑖𝑛3 

7.  
250𝜋

3
 𝑖𝑛3 

8.  500𝜋 𝑖𝑛3 

9.  
1000𝜋

3
 𝑖𝑛3 

10.  18.13 cups 

11. 5 cm 

12.  5 in 

13.  4  

14. 18√2 𝑖𝑛2 

15.  𝑉 =
𝑠3√3

12
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9.3 Spheres 

Answers 

1.  36𝜋 𝑖𝑛3 

2.  288𝜋 𝑖𝑛3 

3.  
256𝜋

3
𝑖𝑛3 

4.  Answers vary.  The volume of a sphere is the same as the volume of the space between a double 

cone and a cylinder with the same radius as the sphere. 

5.  8√3 mm 

6.  The volume of the sphere is 
2048𝜋

3
 𝑚𝑚3.  The volume of the cylinder is 128√3 𝜋 𝑚𝑚3. 

7.  ≈ 71.83 𝑚𝑚3 

8.  ≈ 1376.33 𝑚𝑚3 

9.  
32𝜋

3
 𝑖𝑛3 

10.  24𝜋 𝑖𝑛3 

11.  5.22  cups of water 

12.  
𝐵𝑟

3
 

13.  𝑘𝐵 

14.  𝑘 (
𝐵𝑟

3
) 

15.  
4𝜋𝑟3

3
=

𝑘𝐵𝑟

3
→ 𝑆𝐴 = 𝑘𝐵 = 4𝜋𝑟2 

  



Chapter 9 – Three Dimensions Answer Key 

CK-12 Geometry Honors Concepts 4 

9.4 Connections Between Two and Three Dimensions 

Answers 

1.  A cylinder with radius 5 inches and height 2 inches. 

2.  𝑉 = 50𝜋 𝑖𝑛3 

3.  Possible answers: a circle, a rectangle, an ellipse 

4.  A cone with radius 5 inches and height approximately 6.24 inches. 

5.  ≈ 52𝜋 𝑖𝑛3 

6.  Possible answers: a circle, a triangle, an ellipse, a parabola 

7.  A cylinder with radius 2 inches and height 5 inches. 

8. 𝑉 = 20𝜋 𝑖𝑛3 

9.  Possible answers: a circle, a rectangle, an ellipse 

10.  Two cones that share a base. The height of each cone is 1 cm and the radius of the base is 5 cm. 

11.  
50𝜋

3
 𝑐𝑚3 

12.  Possible answers: a circle, a rhombus, a quadrilateral, an ellipse. 

13.  Two cones that share a vertex.  The height of each cone is 3 cm and the radius of each cone is 4 cm. 

14.  32𝜋 𝑐𝑚3 

15.  Possible answers: a circle, an ellipse, a parabola, two triangles 
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9.5 Modeling in Three Dimensions 

Answers 

1.  𝑉 = 77𝜋 𝑖𝑛3.  The volume won't change when the paper towels are unrolled. 

2.  Approximately 1466 inches (122 feet). 

3.  𝑑 = 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡𝑢𝑏𝑒; 𝑤 = 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑝𝑎𝑝𝑒𝑟 𝑡𝑜𝑤𝑒𝑙 𝑜𝑛 𝑟𝑜𝑙𝑙; 𝑡 = 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑝𝑎𝑝𝑒𝑟 𝑡𝑜𝑤𝑒𝑙; ℎ =

ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑟𝑜𝑙𝑙;  𝐿 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑢𝑛𝑟𝑜𝑙𝑙𝑒𝑑 𝑝𝑎𝑝𝑒𝑟 𝑡𝑜𝑤𝑒𝑙𝑠.  thL=[(
𝑑

2
+ 𝑤)

2
− (

𝑑

2
)

2
] 𝜋ℎ.  The height 

doesn't matter because both sides of the equation can be divided by ℎ.  𝑡𝐿 = [(
𝑑

2
+ 𝑤)

2
− (

𝑑

2
)

2
] 𝜋. 

4. Length of cut should be 
𝜋

2
 𝑐𝑚. 

5.  𝑙 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑐𝑢𝑡 𝑚𝑎𝑑𝑒; 𝑑 = 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 .  2𝐿 = 𝜋𝑑. 

6.  12 books per box. 

7.  About 50 𝑖𝑛3 

8.  ℎ = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑎𝑛𝑑𝑙𝑒; 𝑑 = 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑎𝑛𝑑𝑙𝑒; 𝑡 = 𝑡𝑖𝑚𝑒 𝑏𝑢𝑟𝑛𝑒𝑑; 𝑉 = 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑜𝑙𝑢𝑚𝑒.   𝑉 =

𝜋 (
𝑑

2
)

2
ℎ − 7𝑡 

9.  Approximately 1.5 inches. 

10.  Approximately 0.4 cups of ice cream. 

11.  Approximately 0.58 cups of ice cream. 

12.  Approximately 0.73 cups of ice cream. 

13.  Answers vary.  Possible answers:  It is impossible to pack the cone completely full, the scoops aren't 

exactly hemispheres with the same radius as the cone. 

14.  The single costs $6.25 per cup while the double costs $6.03 per cup.  The double is a better deal. 

15.  $4.56 
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9.6 Density Problems 

Answers 

1.  5 BTUs per cubic foot. 

2.  3.9 kilograms 

3.  light cream 

4.  about 240 CoffeeStops 

5.  7 CoffeeStops per square mile 

6.  About 2861 cups of coffee.   

7.  The population was 807750 people. 

8.  The population went up by 87000 people. 

9.  1990 to 2000 

10.  1737 𝑔𝑟𝑎𝑚𝑠 or 1.737 𝑘𝑔 

11.  6.83 cm 

12.  Because the density is less.   

13.  649 kg/𝑚3 

14.  Yes, because its density is less than the density of water. 

15.  644.7 grams 
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9.7 Design Problems in Three Dimensions 

Answers 

1.  The rectangle with the biggest area will be a 6x6 square. 

2.  The rectangle with the biggest area will be a 6x6 square. 

3.  A regular pentagon will have the biggest area. 

4.  A cube will have the biggest volume. 

5.  8 inches 

6.  37.33 𝑖𝑛3 

7.  69.44 𝑖𝑛2 

8.  16.8 ounces of peanut butter 

9.  Answers vary.  Possible answer:  Volume of cylinder is 47.8 𝑖𝑛3 and surface area of cylinder is 73 𝑖𝑛2.  

Volume is about 25% bigger for not much more surface area.  Ultimately more materials are needed 

to produce the same volume of the truncated pyramid container, but it might sell more because it 

looks interesting. 

10.  𝑉 = 𝑥(10 − 2𝑥)2 = 4𝑥3 − 40𝑥2 + 100𝑥. 
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11.  The graph shows the volume for different sized squares.  The graph is only relevant from 𝑥 = 0  to 

𝑥 = 5.  𝑥 can't be negative and can't be greater than 5 because the paper is only 10 inches wide. 
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12.  Approximately 1.8 inch by 1.8 inch squares will maximize the volume 

13.  If you want a minimum volume, you shouldn't make the box, or you could make a box with a very 

short height.  It's more interesting to consider what will cause the maximum volume than the 

minimum volume. 

14.  𝑉 = 𝑥(𝑠 − 2𝑥)2 = 4𝑥3 − 4𝑠𝑥2 + 𝑠2𝑥 

15.  𝑉 = 4(23) − 4(15)(22) + (152)(2) = 242 𝑖𝑛3 

 


