Name:___________________________  Energy Packet
What is Energy?

· ____________________ is the ability to cause _______________________! 
·  Any type of _____________________ will require some type of energy
· Energy is either _________________________ (taken in) or _____________________ (given off) during a physical or chemical change.
· Some Examples are: Heat, ________________, Light, ____________________, Electrical, Radiation, ___________________________ (motion). Etc.
· Most of the energy found on earth is due to the influence of __________________________!
Energy is always in a _____________________________…
· Meaning it is always ______________________________ from one _________________to _______________________.
· This is an important law of nature called: 

“Law of _______________________ of _______________________”

~ “You cannot____________________ or __________________________ energy”

ENERGY IN ACTION (Give an example of each)





Example:

_____________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
_____________________________ ENERGY:__________________________________________
_____________________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
_____________________ ENERGY:__________________________________________
Quiz yourself:  What type of energy is the following?
Answer:
· 1. Using a saw to cut a piece of wood in half.
1.
· 2. The explosion of fireworks.


2.
· 3. The melting of an ice cube.



3.
· 4. The glow of fluorescent light.


4.
· 5. Boiling water on a stove.



5.
· 6. Dropping a glass beaker onto the floor.

6.
· 7. The sun’s rays




7.
Moving Molecules and Thermodynamics
· ____________________________ (or Heat) energy can be either taken in or given off from 
substances.  The amount of energy that is added or removed changes the _________________ 
_________________.

· As you have learned, the molecules_____________________ determines the______________ of Matter.

· Solids are__________________/fixed;  Gases are _____________________;

· Liquids are in between: _____________________ speed.

Each Group is to describe the object they are given and what type of energy is being used:
Group 1: 
(Flashlight)




Group 2:  

(Food Clock)
Group 3: 
(Newtons Cradle)



Group 4:  
(Solar Cricket)


Group 5:
(Heat Sensor)




Group 6:   
(Electric Pencil Sharpener)
Group 7:
(Rubber Band)




Group 8:
(Radiometer)
[image: image5.png]Solar collectors capture and concentrate sunlight to heat a synthetic oil called therminol, wi
then heats water to create steam. The steam is piped to an onsite turbine-generator to produce
electricity, which is then transmitted over power lines. On cloudy days, the plant has
supplementary natural gas boiler. The plant can burn natural gas to heat the water, creating
steam to generate electricity.




Seeing Energy in Everything

1. Draw a picture of a pendulum.   

2. What type of energy is transferred back and 

forth with the pendulum motion?

3. What happens to your eyes when the lights turn on?
4. Turns off?

___________________________________________      _______________________________________

5. Name another example of an animal responding to energy.

6.  Name the energy transfer for the following items: 1) flashlight, 2) electric fan, 3) plant making an apple.

1)






2)
3)

HEAT ENERGY
Go to the following website: https://www.wisc-online.com/learn/natural-science/earth-science/sce304/heat-transfer--conduction--convection--radiation
 Analysis:  Fill out this chart for energy transfer:
	
	Radiation
	Conduction
	Convention

	Definition


	
	
	

	How you demon-

strated
	
	
	

	What medium did it travel in?
	
	
	

	An example from real life
	
	
	

	Important because


	
	
	


Conclusion:

Heat Transfer Lab:
Introduction:  Heat is transferred between objects in 3 ways, conduction, convection, and radiation.  In this lab you will observe and identify each type of heat transfer.  Be careful to follow the instructions to each experiment carefully so that they will work.  Read the background information on types of heat transfer to help you identify which one is occurring in each experiment.
Types of Heat Transfer:  Conduction is heat transfer between two objects that are touching each other.  When two objects touch and one has a higher temperature than the other; heat is transferred to the object with the lower temperature.  When you touch something hot it feels hot because heat is being transferred from the object to your hand.  When you touch something cold it feels cold because heat is being transferred from your hand to the object.
Convection is the transfer of heat between molecules of a liquid or gas as they move in a circular pattern due to changes in temperature and density.  For example, when you turn on a lava lamp, the wax at the bottom heats up and begins to melt.  As the temperature of the wax melts it becomes less dense so it starts to rise.  As it rises it gets farther from the heat source, so it starts to cool.  As it cools it becomes denser and sinks; starting the process over.

Radiation occurs when heat is transferred between two objects that are not touching each other.  In radiation, heat is transferred from one object to another by electromagnetic waves of energy.  For example, when you stand in sunlight you can feel the energy that traveled to your body through electromagnetic waves across millions of miles distance.

Safety Precautions:  Be careful with glassware so that it doesn't crack or break.  Be careful not to spill.  Do not touch light bulbs, the heat pad, or any other hot object.  Use a hot pad to carry hot objects from one place to another.

Procedures.  Write the data for each experiment on your paper.  If there are questions for the experiment, answer them.  Write a summary paragraph for each experiment.

Experiment 1:

Materials: 2  thermometers, 2 dark cloths, heat lamp
1. Get two thermometers.  Record the temperatures of the classroom in °Celsius for 0 minutes.

2. Wrap the thermometers in dark cloths, label it with your group's name, and place one wrapped thermometer in front of a heat lamp and leave the other on your table.

3. Draw the table below on your paper and record the temperature of the thermometer every 5 minutes for 20 minutes.  (You may move on to other experiments once this one is set up.)

	Time
	Temperature °C

With light
	Temperature °C

Without light

	0 minutes
	
	

	5 minutes
	
	

	10 minutes
	
	

	15 minutes
	
	

	20 minutes
	
	


4. Write 1-3 sentences explaining the cause of change in temperature experienced by the thermometer.  Make sure you identify the objects that heat is transferred between and state what type of heat transfer is taking place

Experiment 2:
Materials:  hot water, cold water, small glass bottle with a lid, 4 small marbles or rocks to weigh down the small bottle, 1000 mL beaker, paper towels, hot pads

1. Pour 800 mL of cold water into a 1000 mL beaker.  Place paper towels under your beaker in case it spills during the experiment.

2. Get a small glass bottle and put 4 small marbles or rocks in it.  Fill the bottle with colored hot water.

3. Carefully lower the glass bottle into the cold water so that the bottle sits upright in the water.  Do not let any of the hot water spill as you lower it into the 1000 mL beaker.

4. Draw a picture of your results.  Draw arrows inside your picture to show what direction(s) the water moves and color the different temperatures of water different colors.

5. Draw and color another picture of your experiment after all of the hot water has moved out of the glass bottle.

6. Write 1-3 sentences describing the movement of hot water out of the glass bottle as well as any movement of the cold water.  Explain why the water moves in the way that it does.  Make sure you relate the movement of water to its temperature and density and state what type of heat transfer is taking place.

Experiment 3:

Materials:  100 mL beaker, hot water, hot pads, metal spoon  and a wooden splint, chopstick or popsickle stick.
1. Get a 100 mL beaker.

2. Hold the beaker in your hand.  Does it feel hot or cold?

3. Pour hot water into the beaker.  Be careful not to spill.  If needed, use a hot pad to carry the beaker back to your desk.

4. Touch the side of the beaker with two fingers.  Does it feel hot or cold?  How does its temperature compare to before you poured the hot water in?

5. Place a metal spoon and wooden object in the water and allow them to sit for 5 minutes.  Record how each  feels.

6. Write a 1-3 sentences explaining the cause of change in temperature experienced by the beaker and spoons.  Make sure you identify the objects that heat is transferred between and state what type of heat transfer is taking place.

Energy transfer in major Energy providers
Directions:  Go to each of the following websites and determine the energy transfer on each of the different ways energy is produced from resources on earth.

First off: how do generators create electricity?   To find the answer go to:

http://www.hk-phy.org/energy/power/act_ac_gen_e.html[image: image6.png]Inside a Hydropower Plant
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http://www.aerospaceweb.org/question/propulsion/q0209.shtml
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Now research different power plants, explain the energy transfer at each step.
1. Go to: http://www.duke-energy.com/about-energy/generating-electricity/coal-fired-how.asp
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1.                         2.                           3.                            4.                           5. 

2. Go to: http://energy.gov/eere/wind/how-does-wind-turbine-work
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1.                         
2.                    

      3.                          

 

3. Go to:   http://www.duke-energy.com/about-energy/generating-electricity/nuclear-how.asp
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1.   



2.     



3.     
4. Go to: http://www.nexteraenergyresources.com/what/solar_works.shtml

1.

2. 

3. 
5. Go to:  http://science.howstuffworks.com/environmental/energy/hydropower-plant1.htm or http://water.usgs.gov/edu/hyhowworks.html
1.

2.


6. Go to: 

http://technologystudent.com/energy1/tidal1.htm
1.

2.

Review: 
1. What is kinetic energy?  What is potential energy?   What is the relationship between the two?

2. Name five types of kinetic energy and four types of potential energy and define what they mean.
3. Draw a roller coaster and explain where potential energy would be the greatest and the least.  Then explain where kinetic energy would be the greatest and then the least.

4. Describe the energy transfer of:

1) A stretched elastic cord:

2) Logs burning on a campfire:    3) When a flashlight turns on:

5. Describe how why a lizard would want to go on a rock if his temperature was low:

6. What have scientists done to increase some people’s ability to hear sounds? 
7. What have scientists done to allow us to see farther out in space?

8. Draw a picture of light on a wall,  what happens to the energy as it travels farther out from the center?

Describe the three types of heat transfer and an example of each:

	Heat type
	Definition:
	Example:

	9.


	
	

	10.


	
	

	11.


	
	


???? 12.  What happens to the speed of particles as they are heated?
