PHET Simulation Activity
                           Name ___________________  Hour ___
Energy Forms and Changes


Intro:  Thermal Energy/Thermal Chemistry
Before you begin, define the following:

Law of Conservation of Matter:

Law of Conservation of Energy:

System:

Surroundings:

Universe:

Exothermic:

Endothermic:

Thermal Equilibrium:

NOW:  Go to the PhET simulation website and open “Energy Forms and Changes”.

Perform the actions and answer the questions below!
· Go to the Intro tab on the simulation    [image: image1.jpg]1434
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· Drag and attach the thermometers to the iron block, brick, and water—attach on the right hand side.  The arrow lights up to match the color of the substance when it is placed correctly. Line them up so that they are equal in height to each other!
Part 1:  Heating
1.  Place the iron block on a stand

2.  Drag the temperature slider underneath the stand to heat the block.  Heat the block 
     to its maximum temperature based on the thermometer reading.

3.  Drag and place the iron block into the water. [image: image2.jpg]Water




4.  Observe and describe how this affects the temperature of:


a.  the iron block

__________________________________________________________

b.  the water.

__________________________________________________________
           c.  Compete these statements based on the evidence you just collected.  You       

                may need to use some of the words you just defined! 
The iron ____________ energy to the water.  The water _____________ energy from the iron.  The temperature of the iron went _______________ as water’s temperature went ________________.  BUT, the system reaches ________________ as evidenced by the fact that the final temperatures are ________________.   If the iron is the system, the system is ____________________.  This would make water the ______________________ .  

5.  Drag the iron block back to the stand

6.  Drag the temperature underneath to cool the block.  Cool the block as much as you 
     can according to the thermometer.  
7.  Drag and place the iron block into the water again.

8.  Observe and describe how this affects the temperature of:


a.  the iron block

 
________________________________________________________________

b.  the water 
________________________________________________________________

c.  Complete the statements below based on the observations you made.  

The iron ____________ energy from the water.  The water _____________ energy to 
the iron.  The temperature of the iron went _______________ as water’s temperature went ________________.  BUT, the system reaches ________________ as evidenced by the fact that the final temperatures are ________________.   If the iron is the system, the system is ____________________.  This would make water the ______________________ .  

9.  Turn on the energy symbols tab:[image: image3.jpg]V| Energy Symbols



 and repeat the process of steps 1-4.   Is the change in temperature of the iron a chemical or physical change?____________________________?  

How can you tell? _________________________________________

Does the iron lose energy as it goes into the water or mass?  GIVE A SPECIFIC way to tell from the animation. ___________________________________________________

This makes sense because according to the ________________________________, matter is conserved during physical changes!!

10.  Observe and describe what is happening to the energy symbols as the iron block is heated, and then placed into the water: BE SPECIFIC!!! 
11.  Repeat steps 1-4, but this time use the brick. [image: image4.jpg]Water )




12.  When the heated brick is placed into the water, how does this affect the  

       temperature of :


a.  the brick

_______________________________________________________________

b.  the water

_______________________________________________________________
13.  When the cooled brick is placed into the water, how does this affect the 
       temperature of:


a.  the brick

_______________________________________________________________

b.  the water

_______________________________________________________________
14.  Describe any similarities and differences that you observed for the iron block and the brick during this process.  BE SPECIFIC.  Use the thermometers and energy blocks as evidence in your answer!
Part Two:   Heat Capacity:  

1.  Define the word HEAT CAPACITY:
2. Put the Iron block on one stand.  Put the water container on the stand next to it.  Insert thermometers into both samples.  Make sure the thermometers are at the same level.  

3. Time how long it takes for the iron to reach the second highest mark on the thermometer.  Record that time here: ________________

4. Time how long it takes for the water to reach the second highest mark on the thermometer.  Record that time here: ___________________

5. Now, focus only on the energy blocks.  How many energy blocks does the iron need to absorb to get to the second highest temperature on the thermometer? Record that count here___________

6. How many energy blocks does the water need to raise to get to the second highest temperature on the thermometer? Record that count here___________

7. MAKE A CLAIM as to which substance has the higher heat capacity. (Assume both samples are of equal mass).  _________________________________

8. Explain your claim using the definition of Heat Capacity, the times, and the energy block counts in the explanation
EXTRA EXPLORATION!

9. Is it possible to boil the water? Heat the water until you see it reach the boiling point.  What happens to the temperature during the boiling point? _______________________ Use your thermometer as evidence.  What did you need to do to make this change happen? 
10. What is the system when you boil water? _____________________  Is the system gaining or losing energy?____________________  Then boiling must be a(n) ___________________________ process!

Energy Systems:  
·  Click on the Energy Systems tab:  [image: image5.jpg]U9 @7 [0 ==





· Turn on the Energy Symbols tab: [image: image6.jpg]



· Experiment with the water faucet by sliding it all the way to the right.  Observe what happens to the wheel turbine as you do this.  Be sure to take special note of how energy can change forms.  The energy blocks change color based on this change of form!  

Describe below your initial observations of the wheel turbine. 
· Using the objects in the chart, turn them all the way “on” and observe the energy 
flow.
· Fill in the Chart below:

	Energy Source
	Turbine—rate of spinning
	Water—rate of heating
	Energy Forms used
	Energy Transfers—list ALL

	Faucet

[image: image7.jpg]




	
	
	
	

	Sunshine
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	Tea Kettle
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	Cyclist
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· Why must the cyclist be fed in order to continue?  Explain.

·  Place a light bulb in the circuit instead of the water heater: [image: image11.jpg]



· Describe how this changes the forms of energy in the circuit:

· _______________________________________________________________

· _______________________________________________________________

· Replace the turbine with the solar panel: [image: image12.jpg]



· How will this affect the results of each of the energy sources?

· ________________________________________________________________

· ________________________________________________________________

· If you increase the amount of clouds in the sunshine tab, what happens?

· ________________________________________________________________

· Compare the output of energy of the standard (incandescent) light bulb: [image: image13.jpg]


  with that of the fluorescent light bulb: [image: image14.jpg]


.

· What do you notice about the energy and output of these bulbs?

· ________________________________________________________________

· ________________________________________________________________

· Which form of energy is used to transfer all of the other energy types to the output?

· ________________________________________

· Why do you think this form of energy is used most often for this purpose?

· ______________________________________________________________

· ______________________________________________________________

· What form of energy do you think is missing from this simulation and why?  Explain. 
· ______________________________________________________________

· ______________________________________________________________

· ______________________________________________________________

