Name Date

Cones and Spheres

Which has the larger volume? Give an approximate answer rounded to the tenths place.
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1. What s the lateral length of the cone shown below? Give an approximate answer rounded to the tenths place.
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2. What is the volume of the cone shown below? Give an exact answer.

3. Determine the volume and surface area of the pyramid shown below. Give exact answers.

4. Alejandra computed the volume of the cone shown below as 647 cm?. Her work is shown below. Is she correct? If
not, explain what she did wrong and calculate the correct volume of the cone. Give an exact answer.

V= %n(42)(12)

_16(12)n

3
= 64n
= 641 cm?®
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5. What is the length of the chord of the sphere shown below? Give an exact answer using a square root.

O

6. What is the volume of the sphere shown below? Give an exact answer using a square root.

[
7
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12 ecm

h? + 6% = 102

h? +36 = 100
h% = 64
h=8

Let r represent the radius of the sphere.

r?+7r? =6%

2r? =36
> =18
J7 = VB
70 = (32 X2
r=3v2

The volume of the sphere is 7212 cm’.

Which has the larger volume? Give an approximate answer rounded to the tenths place.

Let h represent the height of the square cone.

The volume of the square pyramid is 384 cm?>.

The number \/'2 is between 1 and 2. In the sequence of tenths, it is between 1.4 and 1.5. Since 2 is closer to 1.4 than
1. 52, then the number is approximately 1. 4.

We know from previous lessons, we can estimate w = 3. 1.
Then the approximate volume of the sphere is

V=72(1.4)3.1
V =312.48

Therefore, the volume of the square cone is greater.

oA

1
vV =-(122)8
S(12%)

1
V=23(144)8

V =384

= §n27 (\/22 x2)

= §n27(2)(\/i)

=722
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Students use the Pythagorean Theorem to solve mathematical problems in three dimensions.

1.  What s the lateral length of the cone shown below? Give an approximate answer rounded to the tenths place.

Let c be the lateral length

10% + 42 = 2

100 + 16 = c?
116 = ¢?
V116 =/ ¢?
Vilt6=c¢

The number /116 is between 10 and 11. In the sequence of tenths, it is between
10.7 and 10.8. Since 116 is closer to 10.82 than 10.7? then the approximate
value of the number is 10. 8.

The lateral length of the cone is approximately 10.8 m.

2.  What is the volume of the cone shown below? Give an exact answer.

Let h represent the height of a cone.

52 + h? = 132
25+ h? = 169
h? = 144
Vh? =144
13 h=12

The height of the cone is 12 units.
1
V= §1t 25(12)
=100m

The volume of the cone is 1001 units’.

3. Determine the volume and surface area of the pyramid shown below. Give exact answers.

1
V=3(69()
448

]
i 448 P
The volume of the pyramid is 5 units®.

Let c represent the lateral length.

72 +4%=c*
49 +16 = ¢!
65 = c?
V65 = /2
V65 =c¢
8V65

The base area is 64 units’, and the four faces are each = 4v65, so the total area of the faces is 4 X 4V 65 =

16V65. The surface area is 64 + 1665 units>.
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4.  Alejandra computed the volume of the cone shown below as 64 cm? Her work is shown below. Is she correct? If
not, explain what she did wrong and calculate the correct volume of the cone. Give an exact answer.

1
V= §1:(42)(12)

_16(12)m
-3
= 641

= 64m cm?

Alejandra’s work is incorrect. She used the lateral length instead of the height of the cone to compute volume.

Let h represent the height.

4% + p? = 122 1
16 + h? = 144 V =-m4%(8V2)
h? = 128 g
1z — V128 V= §11128\/2
h=+128 v 1282
= s
h=82x2 3
h=8V2
V2

The volume of the cone is

5.  What is the length of the chord of the sphere shown below? Give an exact answer using a square root.

Let c represent the length of the chord.

9% + 92 = ?

81 + 81 = ¢?
162 = c¢?

Viez = e O
V162 =¢

J92x2=c¢
9V2=c¢

The length of the chord is V162 = 92 m.

6.  What is the volume of the sphere shown below? Give an exact answer using a square root.

Let r represent the radius. V= i -
3
r? +7r? =142 1 = ‘
2r? =196 = §n(7\/E)
r2 =98 1 .
J¥7 =38 = S n343(V8) £
r=+/7%2%2 4
=-m343(2V2
r=7v2 3 ( )
2,744V2
T3
4 32,7442
The volume of the sphere is : n(\/ 98) ==3 T in’.
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