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Name: _______________________________ Date: ___________

Student Answer Sheet KEY
Production and Consumption: 
The Give and Take of Energy

	STEP
1


	What types of energy are available? Give a brief example of each type.

1. fossil fuels - ex: petroleum, coal, natural gas

2. fission - ex: nuclear

3. hydroelectric - ex: water dams

4. biomass - ex: burning wood

5. solar – ex: solar panels

6. wind – ex: windmills

7. geothermal – ex: heat from the earth’s core, Iceland

8. fusion – “energy of the future” –ex: fusing atoms

Which ones are renewable resources?

Hydroelectric, biomass, solar, wind, geothermal

	STEP 
3


	What types of energy are we analyzing in this lesson?

1. oil 

2. gas

3. coal

4. hydroelectric

5. nuclear

Are there energy sources that you think are important to investigate based on what you learned at the website?

Answers vary.
What other information is available in the attribute table for each country? Population, area, energy balance


	STEP
3


	[image: image1.png]Math Mystery

Population in 1980 and 2004 is listed in the energy attribute table for each country.  What are the three most highly populated countries?  What is the percentage of population increase for each country?  Which country grew the most?

(Tip: Right-click the name of the column in the data table and choose sort Descending)

Show your work.

China 

1,105,067,000 - 981,234,900 = 123,832,100

123,832,100/1,105,067,000= .11 or 11%

India

832,535,000 -687,332,100 = 145,202,900

145,202,900/832,535,000 = .17 or 17%

USA

248,243,000 – 227,704,000 = 20,534,000

20,534,000/248,243,000 = .08 or 8%
Country Name

Percent Increase

Put a ( by the country with most growth

1.

China

11

2.

USA

8
3. 

India

17
(


	STEP 
5


	What countries’ bar graphs stand out visually?

1. USA

2. Russia

3. Saudi Arabia

How many other countries have significant graphs that should be considered in the analysis?

9-10 countries

Now let’s look again at the energy map that showed OP84 only without the bar graphs.  Turn off the bar graph layer and turn on the OP84 layer.  

What countries were producing the most oil in 1984?

Largest oil producers ‘84 

1. USA
2. Mexico
3. Saudi Arabia
4. UK
Next largest group of oil producers ‘84 
1. Canada
2. Iran
3. China
(Now change the symbolization for that same layer to show OP04 only.

What has changed in 20 years?

Answers will vary but include: more countries are producing more oil, different countries are the top producers.

What countries are in the top group of producers?

Russia, Saudi Arabia
What countries are in the 2nd group?

USA
What countries are in the 3rd group?

China, Norway, Iran, Canada, Mexico



	STEP 
6


	Math Mystery

How much oil did the top 3 countries produce in 1984, 1994 and 2004?
Country

OP84

OP94

OP04

USA

496.1

387.5

329.8

Saudi Arabia

219

437.3

505.9

Russia

317.6

458.7

Mexico

148.3

Total production

By year
863.4

1142.4

1294.4

Country

OC84

OC94

OC04

USA

723.3

809.8

937.6

Japan

218

267.4

241.5

Germany

122.5

Russia

162.7

China

308.6

Total consumption

By year
1063.8

1239.9

1487.7

How much oil did the top 3 countries consume in those same three years?

[image: image2.wmf]What will happen if world consumption continues to increase?  What if world production can’t keep up?

Answers may vary but should include the observations about our supply not meeting the demand within country boundaries.  We rely heavily on the world’s production of our consumption.

	STEP

7
	What countries are leading the world in Natural Gas Production?
Country

GP84

GP94

GP04

Uruguay

453.8

487.6

488.6

Canada

70.4

134.2

164.5

Netherlands

61.4

Russia

509.8

530.2

totals

585.8

1131.6

1183.3

Natural Gas Consumption?

Country

GC84

GC94

GC04

USA

466.4

550.5

582

Canada

51.1

Germany

49.8

Russia

351.8

361.8

Ukraine

73.2

UK

88.2

totals

567.1

975.5

1032

Are the same countries on the natural gas and oil lists? The USA is the front leader in resource consumption, again!
How does the natural gas get from the producing countries to consuming countries? Answers vary
Coal Production Leaders

Country

CP84

CP94

CP04

USA

493

552.8

567.2

China

397.6

619.4

989.8

Germany

139.6

India

126.9

Australia

199.4

TOTALS

Coal Consumption Leaders

Country

CC84

CC94

CC04

USA

430.2

501.7

564.3

China

394.9

606.4

956.9

Germany

147.4

India

133.9

204.8

TOTALS

972.5

1242

1726

Do any countries appear on both lists?  Why?

USA, China, Germany, India.  Why? Answers vary

Hydroelectric Energy

In examining this resource, the maps look quite different than the oil, gas and coal maps.  

What countries are the biggest consumers of this type of energy…

In 1984?

In 1994?

In 2004?

There are consistent increases over the years for Canada and Brazil.  China and Russia show drastic increases in ’04.  The USA shows a drastic decrease from ’94 to ’04.

Does this tell us something different about energy consumption?  Is so, what does it say?

Answers vary but should include support of their answers from the data available.

Nuclear Energy

Again, this map is a departure from the other energy resources. 

What countries are the biggest consumers of this type of energy?
USA, France, Japan, Canada and Brazil
The USA, France and Japan are clear leaders in this energy resource.  This kind of energy is technologically advanced and expensive to produce.

	STEP

8
	(((Find a newspaper, magazine or online news article about energy resources in the USA or world.  Do you agree or disagree with the author of the article?  Write a letter to the editor that explains your opinion and supports that opinion with what you’ve discovered in your GIS analysis. Create a map view that supports or refutes the claims of the article.

If you have printing available to you, print a copy of the map to go with your letter to the editor.

	BONUS
	What significant events happened in Germany and Russia to cause radical changes in energy consumption?

Answers vary but should include the fall of the Berlin Wall and the fall of communism in Russia.




PAGE  
ArcMap version
Page 5 of 7

[image: image3.wmf]