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Math Skills

Geometry and Resources
Scientists often model the objects they study in terms of their geometric shapes.
For example, Earth is a sphere. A section of ore may be like a rectangular box.

In studying resources, a researcher might 'want to measure the volume of a nod-

ule or the space oceupied by a mine. For example, you could caleulate the area of

a circular surface mine or the volume of the space occupied by the mine,

The table below shows equations for calculating the area and volume of some
geometric shapes.

GEOMETRIC AREAS AND VOLUMES

Geometric shape Equations for shape I
Rectangle area = Jw '
L
Triangle area = zbh
f;@a ) surface area = 4wr®
: volume = 17
Cylinder surface area =.
27 + 2mirh
. volume = wrih’
Rectangular g _surfé.ce area = 2(lh + lw + hw)
box volume = lwh ]

SAMPLE PROBLEM

Miners obtain a piece of iron ore in a cylindrical shape. Although it is not
a perfect cylinder, they can determine its approximate volume by compar-
ing it to a cylinder. The diameter of the cylinder is 14.4 ¢m. The height of
the cylinder is 26.3 cm. What is the approximate volume of the cylinder?

SOLUTION .

Step 1: Write the equation-to find the .volume of a cylinder;
volwimne = Trih

Step 2: Inserl, the known values into the equation.
r=Yd r=144cm+2="72cm;
h = 26.3 cm
volume = X 7.2% x 26.3

Step 3: Solve the equation.

volume = 3.14 X 51.84 X 26.3 = 4281,06 cm®
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I Math Skills continued

| : PRACTICE :
‘ Using the sample problem and the chart as guides, answer the following ques-
tions. Remember to show your work.
1. A rectangular piece of land is occupied by a wind farm. The piece of land is
11.6 kan long and 4.7 km wide. What is the area of the wind farm?

2. A surface copper mine is in the shape of a half sphere. The mine has a diam-
eter of .76 km. What is its approximate volume?

(2

- A mining company is collecting nodules from a triangular section of the ocean
floor. The base of the triangular section is .32 lon. The height of the triangular
section is .86 lan. What is the area of the ocean floor section?

=

. At a recycling planl, metals are compacted into the shape of a rectangular
box, Bach box is 4.1 m long, 3.6 m wide, and 2.7 m high. What is its volume?

W

. Alter copper particles from ore are ground up, the copper is smelied, or
heated to very high temperatures, and rolled out into sheets, One copper
sheel Is 6.6 m long and 6.2 m wide. What is the area of the copper sheet?
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Ple Graphs

A pie graph shows how many pa.rts of somethmg make up the whole. Pie gmphs
are frequently created to show data consisting of percentages. For example, you
could create a pie graph to show the percentage of each kind of energy used ina
state or country.

To make a pie graph, draw a circle to represent the whiole or total. Divide the
circle into 100 equal sections of 3.6” each. Or, you can use a protractor to mea-
sure the number of degrees that is represented by a percentage of the circle. For
example, 40% would be equal to 40 X 3.6°, or 144°. Mark a section of the circle to
represent each percentage. Thpn, use different colors or designs to shade in each

" portion of the circle.

The pie graph below shows the amounts and percentages of electricity generaxed
by different kinds of fuel in the United States in 1999,

1999 U.S. Electricity Generatlon by Fuel Type
(Billion Kilowat hours}
Other Renewables

- Hydroelectric - ' 89
307 - 2,5%

8.3%

Nuclear
728
19.7%

Natural

Petroleum Gas
11 E;l] 565
Rl | 15.3%
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PRACTICE
Use the ple graph on the previous page to answer the followlng questions,
1o Promn whad fuel dia the Undted Shoatese obtadn tha Tnegent mnonnd of elaetelelty
I L0007 Whant percentage of S total did thig el reprosent?
2. What was the total amowund of electriceily generated by fossil fuela? Whit, per

‘centage does this represent?

3. What was the total amount of energy from renewable sources used by (he
United States in 19997 What percentage does this represent?

4. On the Internet, find out how much electricity is generated by each fuel type
in your state in one year. Find statistics for the latest year possible. Using the
circle below, create a pie graph that displays this information.
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