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BURNING FOSSIL FUELS

Part 1. Foods, Fuels, and Body Parts
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We eat foods to gain the energy stored in foods. After the foods go to our body, they finally become part of our body structure. And the energy initially stored in different kinds of foods becomes the energy stored in our body structure. Do you know which energy form is stored in foods and our body structure? 

Fuels
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Wood, coal, wax, and gasoline are fuels. Fuels can burn, because they contain energy. The energy initially stored in fuels will transform into the light energy and heat of the flame. Do you know which energy form is stored in different types of fuels? 

Part 2. Burning Fuels
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In the following activity, you will consider a number of different types of energy. They are listed with their abbreviations in the box above.
1. In the System and Scales Unit, you learned about the process of a candle burning. Do you remember what will happen when the candle burns? Please answer the follow questions: 

1)  Does the flame change the air around it? Please explain your answer. 

2) Why do you think a car runs on gasoline instead of water? Please explain your answer. 

2. Please use the process tool to show how matter and energy change in burning different types of fuels such as wax, wood, and gasoline. In the blanks of matter input and output, please fill in both the name of materials and the state of the materials (i.e., solid, liquid, or gas).
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3. Compare the events of burning different types of fuels. Do they have the same matter output? If so, what are those materials? 

4. When different types of fuels burn, where does the chemical energy stored in the fuels go after burning? 

Name:__________________________


Period/Hour:________

WHERE DOES CARBON DIOXIDE GO?

1. There are four events below: Trees growing in Amazon forest; Cars running on a highway; a girl running in her yard; Burning charcoal to cook at a picnic. For each event think about how the event changes matter and how it changes energy. Please label the matter and energy arrows in each event. In the blanks of matter input and output, please fill in both the name of materials and the state of the materials (i.e., solid, liquid, or gas).
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In the following activity, you will consider a number of different types of energy. They are listed with their abbreviations in the box above.
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2. Out of the four events, three events give off carbon dioxide. 

1) What are these three events? 

2) Do these events have the same energy input? If yes, what is the energy form?  

3. Out of the four events, only one event takes in carbon dioxide. What is that event? 

4. Look at all the events. Did you label chemical energy (CE)? If yes, what are the materials that store chemical energy?

5. You have looked at four common events we see in our everyday lives and learned how those events change matter and energy. Now think about what happens when we turn on appliances in our homes. The event below shows a lamp being turned on at night. How does energy transform? Please label the energy input and energy output. 
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Name:__________________________


Period/Hour:________

WHERE DOES ELECTRICITY COME FROM? (Day 1) 

Part 1. Power Plants

Every day, we use electricity at home and in school. Do you know where electricity comes from? Electricity has electrical energy that can be transformed from other energy forms. People use power plants to transform different forms of energy into electrical energy. Thus, electricity is generated. The diagrams below show how different types of power plants work. Whenever energy transforms, heat is always given off. So, part of the energy output is heat. Please label the energy input and energy output in each diagram. 
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In the following activity, you will consider a number of different types of energy. They are listed with their abbreviations in the box above.
1. Wind is moving air, so wind has energy. Wind power plants use the energy of wind to generate electricity. 
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2. Hydropower plants use the energy of water at high positions to generate electricity. 
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3. Geothermal power plants use the heat from steam underground to generate electricity. 
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4. Nuclear power plants use the energy stored in the nucleus of some special atoms to generate electricity. 
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5. Sunlight has energy. It helps plants to grow. Solar power plants use the energy of sunlight to generate electricity. 
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6. Fuels such as coal, oil (gasoline), and natural gas store energy, so they can burn. Coal-fired power plants burn coal to generate electricity. When coal is burning, both matter and energy are changing. The questions below will help you think about how matter and energy transform:

· Energy: What energy form does coal store? 

· Matter: A material is required to keep coal burning. Do you know what it is? 
· Matter: What materials are given off when coal is burning?

In the blanks of matter input and output, please fill in both the name of materials and the state of the materials (i.e., solid, liquid, or gas).
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Name:__________________________


Period/Hour:________

WHERE DOES ELECTRICITY COME FROM? (DAY 2) 

Part 2. All Working together

At home, we use a lot of electric appliances such as lamps, computers, toasters, refrigerators, and so on. All of these appliances require electricity to work. Electricity is first generated by different types of power plants and then sent through the electricity grid to your home. Each power plant generates electricity by changing other energy forms to electrical energy. Whenever energy transforms, heat is always given off. 

1. The diagram below shows how electricity is generated and then sent to your home. In the diagram, some energy arrows are not labeled. Please label them.
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2. Study the above diagram and answer the following questions. 

1) Can humans create electrical energy without some other source? 

2) Look at all the different ways we generate electricity for our homes. Which power plant is different from all the others, and how is it different? 

[image: image25.jpg]



WHERE DO FOSSIL FUELS COME FROM?

Fossil fuels are formed over many millions of years from the remains of plants and animals. In this activity you will use the process tool to analyze how matter and energy change as fossil fuel are made.   

PETROLEUM AND NATURAL GAS FORMATION

[image: image4.png]PETROLEUM & NATURAL GAS FORMATION

OCEAN OCEAN
300-400 million years ago | | 50-100 million years ago

Sand & Silt
Rock

Sand & Silt

Plant & Animal Remains. Oil & Gas Deposits.

Tiny sea plants and animals died  Over millions of
and ware buried on.

= the emaina. Today, wo drl down through layers
i, and rack to reach
the rock formatians that contain
il and gas depostte.

The enormous he:





Oil (petroleum) and natural gas are formed from the remains of animals and plants that lived millions of years ago in a marine (water) environment before the dinosaurs. Over the years, the remains were covered by layers of mud. Heat and pressure from these layers helped the remains turn into crude oil. The word "petroleum" means "rock oil" or "oil from the earth." Oil and natural gas are made up of carbon and hydrogen atoms.

COAL FORMATION
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Coal was formed in a similar way, mainly from the plants that lived hundreds of millions of years ago, when the earth was partly covered with swampy forests. Layers of dead plants were covered by layers of water and dirt. The heat and pressure from those layers helped the plant remains turn into coal. Coal is mostly made of carbon, hydrogen, and oxygen atoms.
Name: _________________________________________ Date: _________________

WHERE DO FOSSIL FUELS COME FROM?

Part 1. Coal, Oil, and Natural Gas
1. Fossil fuels were changed from ancient plants and animals. Coal is changed from remains of plants that lived on earth millions of years ago. Candle wax and gasoline are made from oil. Oil is changed from remains of sea creatures that lived millions of years ago. Please label the energy input/output and matter input/output in the process tool below. In the blanks of matter input and output, please fill in both the name of materials and the state of the materials (i.e., solid, liquid, or gas).
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Name: _________________________________________ Date: _________________

WHERE DO FOSSIL FUELS COME FROM? (DAY 2)

Part 2. Trace Energy Back
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1. Where does the energy that powers your television come from? The diagram below shows one way to trace where this energy comes from. Some energy arrows are not labeled. Please label them.

2. Where does the electrical energy come from? Please use the table above to explain where the electrical energy that powers your television comes from. 

3. Do you think using electricity will cause carbon dioxide to be given off? If your answer is yes, how is carbon dioxide given off? 

4. Do you think all electricity generation will give off carbon dioxide? Why?
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Trees Growing in Amazon Forest


�





+





 





Energy Output











+




















     Matter Output





+








 








 








Matter Input





(Energy Input)





Energy Input











Cars Running on Highway


�








+











     Matter Output


























(Energy Output)




































































































































































Do you know?





When each power plant works, only part of the energy input transforms into electrical energy. The remaining energy is lost into the environment as heat. Some power plants are more efficient, which means they experience less heat loss. For example, hydropower plants can transform about 85% of the gravitational energy of water into electrical energy. Some are not efficient. For example, solar power plants can only transform 30% of light energy into electrical energy; wind power plants can only transform 15% - 20% of motion energy into electrical energy. The most common power plants we use in the US are coal-fired power plants. They generate more than half of our electricity. They can transform about 30% to 40% chemical energy of coals into electrical energy.





Do you know where electricity comes from? 
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