B-W PHYSICS    ENERGY   MATRIX

I. Nature of Heat


A.
Heat energy is produced from and transformed into other kinds of energy.




1.
Where Does Heat Energy Come From?
Lab    
L/U
15‑45 Min.


B.
Different materials can absorb heat energy at different rates.

1B1

1.
Do All Colors Absorb Radiation at the Same Rate?
Lab  
L
30 Min.




2.
How Do Different Materials Absorb Heat Energy? (Parts I and 11)
Lab
L/U
30 Min.


C.
Temperature is different from heat.
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1.
How is Temperature Different From Heat? (Part I and 11)
Lab
L/U
20 Min.

1C2
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2.
What Happens to Temperature When Water Changes State?
Lab
L/U
30 Min.

1C3F
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3.
Focus On Physics: The Nature of Heat Energy and Its Distinction 
Disc.




From Temperature.

II. Expansion and Contraction


A.
The addition of heat energy usually causes solids to expand; the loss of heat energy usually causes solids to contract.
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1.
How Can You Make the Ball Go Through the Ring?
Lab
L/U
15 Min.

2A2
19

2.
How Can You Explain the Sagging Telephone Line?
Lab/ Overhead
L/U
15 Min.

2A3D
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3.
Focus On Physics: Temperature and Some Effects of Heat.
Disc.


B.
The addition of heat energy usually causes liquids to expand; the loss of heat energy usually causes liquids to contract.





1.
How Can You Compare the Expansion of Liquids?
Lab
U
45 Min.  


C.
The addition of heat energy usually causes gases to expand; the loss of heat energy usually causes gases to contract.
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1.
How Can You Make a Coin Move Without Touching It?
Lab
L 
15 Min.





2.
How Can You Measure the Expansion of Air'?
Lab
U
30 Min.

2C3D
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3.
Observations of the Expansion of Air.
Demo


D.
Temperature may be measured using the principle of expansion.





1.
How Can You Make a Water Thermometer?
Lab
L/U
30 Min.

____


2.
How Can a Thermometer Be Calibrated?
Lab
U
40 Min.

____


3.
How Can You Make an Air Thermometer?
Lab
L/U
15 Min.

____


4.
The Amount of Expansion of Different Solids Is Not The Same.
Demo/Disc.
L/U
10 Min.

III. Heat Transfer


A.
Heat energy travels from areas of higher temperatures to areas of lower temperatures.





1  
What Happens When You Put the End of a Metal Strip in Hot Water?
Lab
L/U
30 Min.





2. 
Match In Fork.
Demo
L/U
5 Min.





3.
Copper Coil in Flame.
Demo
L/U
5 Min.


B.
Heated materials in contact move toward equilibrium temperatures.





1.
How Do Heated Objects Affect Their Surroundings?
Lab
L/U
40 Min.





2.
Can Equilibrium Be Reached?
Comp. Activity.

3B3
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3.
What Happens When Water of Different Temperature is Mixed?
Lab
U
1 or 2 Sessions





4.
How Much Heat Energy Does It Take to Melt an Ice Cube?
Lab
U
45 Min.


C.
Heat energy travels through solids by conduction.





1.
How Quickly Does Heat Energy Travel?
Lab
L
25 Min.





2.
How Is Energy Transferred?
Demo
L
10 Min.





3.
Focus On: Physics: Heat Energy Transferred by Conduction.
Disc.  


D.
Heat energy is conducted at different rates in different metals.





1.
How Is Heat Energy Conducted Through Metals?
Lab
L/U
20 Min.

3D2
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2.
Why Do Plastic and Metal Feel Different?
Lab
L/U
30 Min.





3.
Insulation With Different Materials.
Demo
L/U
45 Min.


E.
Heat energy travels by convection through liquids and gases as movement occurs in these fluids.





1.
What's Going On in That Boiling Pot?
Demo
L/U
15 Min.





2.
Why Does the Water Mix?
Lab
L/U
15 Min.





3.
Focus On Physics: Heat Energy Transferred by Convection.
Disc.





4.
How Does the Heated Air Travel Throughout a Room?
Overhead
L/U
5 Min.





5.
Land and Sea Breeze.
Overhead
L/U
10 Min.




 
6. Worldwide Wind Patterns.
Overhead  
U
5 Min.





7.
Cross Section of the Earth.
Overhead
U
5 Min.


F.
Heat energy travels through space by radiation.





1.
Radiation From the Skin.
Demo
L/U
10 Min.





2.
How Fast Do Cans Radiate Heat Energy?
Lab
L/U
35 Min.





3.
Focus On Physics: Heat Energy Transferred by Radiation.
Disc.

IV. Change of State


A.
Solids may be changed to liquids or gases by the transfer of heat energy.

4A1
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1.
How Can You Have an lce Cube Race?
Lab
L
15 Min.

4A2
3

2.
Preserving the Cubes.
Contest
U





3.
How Can You Change a Solid to a Gas?
Lab 
L/U
2 Sessions (Over a 2‑Week Period)





4.
Focus On Physics: Changing Solids to Liquids, and Solids to Gases.
Disc.


B.
Liquids may be changed to gases or solids by the transfer of heat energy





1.
How Do Liquids Change to Gases?
Lab
L/U
25 Min.





2.
How Does Evaporation Affect Temperature?
Lab
L/U
25 Min.





3.
Observation of Condensation.
Demo
L/U
5 Min.





4.
Boiling, Bubbles, and Temperature
Lab
L/U
30 Min.





5.
Focus On Physics: Evaporation, Condensation, Boiling
Disc.





6.
What is the Freezing Temperature of Liquids?
Demo
L/U





7.
How Can You Freeze a Liquid Above OOC?
Demo
L/U
15 Min





8.
Water Cycle.
Overhead
U
5 Min.
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