GROWTH OF WIND POWER CAPACITY: 
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Fractions, Decimals, and Percents
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Problems
1. Estimate the percent of states that had at least 1 MW wind power capacity in:

a. 1999

b. 2004

c. 2009

2. At the end of 1999, what fraction of the U.S. had at least 1 MW wind power capacity?

a. Write this number as a decimal.

b. Write this number as a percent.

3. At the end of 2004, what fraction of the U.S. had at least 1 MW wind power capacity?

a. Write this number as a decimal.

b. Write this number as a percent.

4. At the end of 2009, what fraction of the U.S. had at least 1 MW wind power capacity?

a. Write this number as a decimal.

b. Write this number as a percent.

5. What was the percent increase of states containing ≥ 1 MW wind power capacity from:

a. 1999 to 2004?

b. 2004 to 2009?

c. 1999 to 2009?
6. What was the percent increase of total MW wind power capacity from:

a. 1999 to 2004?

b. 2004 to 2009?

c. 1999 to 2009?

7. What does it mean when you have a percent increase greater than 100 percent?
8. Compare your answers from parts a and b in numbers 5 and 6.  

a. Which 5 year span had the greatest percent increase of states containing ≥ 1 MW wind power capacity?

b. Which 5 year span had the greatest percent increase of total MW wind power capacity?

c. Were the 5 year spans in a and b different? If so, why do you think this is?

9. Pick a state in 1999 that had at least 1 MW wind power capacity.

a. How many MW of wind power capacity did it have in 1999? 2004? and 2009?

b. What was the percent increase for each 5 year span? (1999-2004 and 2004-2009)

c. During which 5 year span was the percent increase of MW wind power capacity the greatest? 
10. What was the percent increase from 1999 – 2009? 
11. At the end of 2008, 70% of all the U.S. had ≥ 1 MW wind power capacity, how many total states is this?

a. According to this data, what was the percent increase of total U.S. states containing ≥ 1 MW wind power capacity from 2008 to 2009?

12. At the end of 2000, California had 1616 MW wind power capacity.  This was approximately 64% of the total MW wind power capacity for that year.  What was the total MW of wind power capacity in 2000?
a. According to this data, what was the percent increase of MW wind power capacity from 1999 to 2000?

· Optional Class Activity:

· For problem #9, assign students different states.  (There were only 15 states that year with ≥ 1 MW wind power capacity, so you may need to have students partner up).

· Have students make a cut out of their state from paper and write certain facts on it, such as the annual average percent increase as found in #9 part c or the total MW wind power capacity it had at the end of 2009.

· Have students order their states in a variety of ways with sticky tack on the wall or chalk/white board. The following are a few ideas of how you may order them: 
· Least to greatest of the total MW wind power capacity in 2009.
· Least to greatest average annual percent increase from 1999 – 2009.
Answers
1. Answers vary (estimations)

2. 1999:  15/50 = .3 = 30%

3. 2004:  27/50 = .54 = 54%

4. 2009:  36/50 = .72 = 72%

5. What was the percent increase of states containing ≥ 1 MW wind power capacity from:

a. 1999 to 2004:   [image: image2.png]
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6. What was the percent increase of total MW wind power capacity from:
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7. What does it mean when you have a percent increase greater than 100 percent? That the amount more than doubled from the previous period.
8. Compare your answers from parts a and b in numbers 5 and 6.  

a. Which 5 year span had the greatest percent increase of states containing ≥ 1 MW wind power capacity? 1999-2004
b. Which 5 year span had the greatest percent increase of total MW wind power capacity?   2004-2009
c. Were the 5 year spans different? If so, why do you think this is?  Yes; answers vary, may be something like most states already had wind power by 2004, so the amount of states wasn’t as big as a difference as the actual amount of power for the entire US was during this time period.
9. Pick a state in 1999 that had at least 1 MW wind power capacity. Answers vary. Example: Colorado
a. How many MW of wind power capacity did it have in 1999? (22 MW) 2004?  (223 MW) and 2009?  (1244 MW)
b. What was the percent increase for each 5 year span? (1999-2004 and 2004-2009)
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d. Which 5 year span (1999-2004 or 2004-2009) was the percent increase of MW wind power capacity the greatest? (1999-2004)
e. What was the percent increase from 1999 – 2009? 
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10. At the end of 2008, 70% of all the U.S. had ≥ 1 MW wind power capacity, how many total states is this?
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a. According to this new data, what was the annual percent increase of total U.S. states containing ≥ 1 MW wind power capacity from 2008 to 2009?
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11. At the end of 2000, California had 1616 MW wind power capacity.  This was approximately 64% of the total MW wind power capacity for that year.  What was the total MW of wind power capacity in 2000?
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a. According to this new data, what was the annual percent increase of MW wind power capacity from 1999 to 2000?
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BACKGROUND INFO:


After reaching 1,000 MW of wind energy in 1985, it took more than a decade for wind to reach the 2,000-MW mark in 1999. Since then, installed capacity has grown to nearly 35,000 MW (as of December 31, 2009). Today, U.S. wind energy installations produce enough electricity on a typical day to power the equivalent of more than 9.7 million homes. The five-year average annual growth rate for the wind industry is now 39%, up from 32% between 2003 and 2008. America's wind power fleet will avoid an estimated 62 million tons of carbon dioxide annually, equivalent to taking 10.5 million cars off the road, and will conserve approximately 20 billion gallons of water annually, which would otherwise be consumed for steam or cooling in conventional power plants.








HOW TO





Fraction to a decimal: � QUOTE � ���


Example:  � QUOTE � ��� 





Decimal to a percent: times the decimal by 100


Example: � QUOTE � ���





Percent increase = � QUOTE � ���(make sure to write as a percent)


Example: price increase from $2 to $3 = � QUOTE � ���














Finding part of a whole (solve for p)





�





Finding the whole amount (solve for w)





�








Directions:


Using the maps found on the next page, answer the following questions regarding fractions, decimals, and percents.  Refer to the “How To” box if you get stuck.








Source:  http://www.windpoweringamerica.gov/ 
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