Surface Area and Volume of Spheres

Surface Area of a Sphere:

Volume of a Sphere:

Example:

A

Written Exercises

Copy and complete the table for spheres.

Liisdi . A 5 6. 7 8.

Radius | 7 |5 |4 [dk | ? Bt ok o fd olon

Area 2117 7 o4 | 324w ? ?

Volume .\ ? | ? | ?| ? ? ? ? 2887

9. If the radius of a sphere is doubled, the area of the sphere is multiplied

by __ and the volume is multiplied by LT

10. Repeat Exercise 9 if the radius of the sphere is tripled.
11. The area of a sphere is 7 cm®. Find the diameter of the sphere.

12,
13.

14.

15.

16.

17.

The volume of a sphere is 367 m*. Find its area.

Find the area of the circle formed when a plane passes 2 cm from the
center of a sphere with radius 5 cm.

Find the area of the circle formed when a plane passes 7 cm from the
center of a sphere with radius 8 cm.

A sphere has radius 2 and a hemisphere (**half”" a sphere) has radius 4.
Compare their volumes.

A scoop of ice cream with diameter 6 cm is placed in an ice-cream
cone with diameter 5 cm and height 12 cm. [s the cone big enough
to hold all the ice cream if it melts?

Approximately 70% of the Earth’s surface is covered by water. Usea cal-
culator to find the area covered by water to the nearest million square
kilometers. (The radius of the Earth is approximately 6380 km.)




18. a. Find the volume, correct to the nearest cubic centimeter, of a sphere
inseribed in a cube with edges 6 cm long. Use & = 3.14.
b. Find the volume of the region inside the cube but outside the sphere.

19. A silo of a barn consists of a cylinder e
capped by a hemisphere, as shown. T
Find the volume of the silo, e

20. About two cans of paint are needed to |
cover the hemispherical dome of the J—
silo shown. Approximately how many |.u:| m.|
cans arc necded to paint the rest of Exs. 19, 20

the silo’s exterior?

21. An experimental one-room house is a hemisphere with a floor, If
three cans of paint are needed 1o cover the floor, how many cans
will be needed 1o paint the ceiling? (Ignore door and windows. )

22. A hemispheric bowl with radius 25 contains water whose depth
15 10 What 15 the area of the water's surface?

23, A solid metal ball with radius 8 cm is melied down and recast as
a solid cone with the same radius,
a. What is the height of the cone?
b. Use a calculator to show that the lateral area of the cone is
about 3% more than the area of the sphere.

24. Four solid metal balls fit snugly inside a cylindrical can. A geometry
student claims that two extra balls of the same size can be put into
the can, provided all six balls can be melted and the molien liquid
poured into the can. 15 the student correct? (Hinr: Let the radius of
cach ball be r.)

25. A sphere with radius r is inscribed in a cylinder. Find the volume
of the cylinder in terms of r.

26. A sphere is inscribed in a cylinder. Show that the arca of the

sphere equals the lateral area of the cylinder. Exs. 25, 26
27. A double cone is inscribed in the cylinder shown. Find the volume
of the space inside the cylinder but outside the double cone. ‘|’
28. A hollow rubber ball has outer radius 11 cm and inner radius 10.cm I
a. Find the exact vaolume of the rubber. Then evaluate the volume l
to the nearest cubic centimeter.

b. The volume of the rubber can be approximated by the Formula:
V = inner surface area * thickness of rubber
Use this formula to approximate V. Compare your answer with

the answer in part (a).
¢. Is the approximation method used in part (b) better for a ball -j

with a thick layer of rubber or a ball with a thin layer?

Ex. 28



