Definitions of Conduction, Convection, and Radiation
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Conduction

· Heat travels along a substance from molecule to molecule (between two materials that touch each other) 

· Good conductors (silver, copper, gold) 

· Poor conductors ( glass, paper, Styrofoam) 

Examples 

· water heating on an electric stove 

· hot sand touching your feet 

· touching a stove and being burned 

· ice cooling down your hand 

· boiling water by thrusting a red-hot piece of iron into it 

Convection

· transfer of energy as it is carried through a liquid or gas 

· heat transfer by a circulation of rising warm air (less dense) and sinking cooler air (denser). 

· “Hot air rises” the more dense air sinks forcing the less dense air upward 

Examples

· macaroni rising and falling in a pot of heated water 

· heat rising from a chimney 

· an old-fashioned radiator (creates a convection cell in a room by emitting warm air at the top and drawing in cool air at the bottom) 

Radiation

· This carries energy from the hot object and causes it to cool down. 

· the movement of heat in a wave-like motion through an empty space 

Examples
· sunlight 

· heat from toaster 

· heat from a light bulb 

· heat from a fire 

· heat from anything else which is warmer than its surroundings. 

Name:_____________________________________ Date:___________________
Which type of heat transfer is taking place?
Write Conduction, Convection, or Radiation in the blank spaces to show the type of heat transfer.
	1. _________________ 
	
	hot water rises and cold water sinks

	2. _________________ 
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	stir frying vegetables

	3. _________________ 
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	a spoon in a cup of hot soup becomes warmer

	4. _________________ 
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	grilling hamburgers over a charcoal flame

	5. _________________ 
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	hot air balloon rises

	6. _________________ 
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	you feel the heat from a campfire

	7. _________________ 
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	a raw egg begins to fry as it hits a heated frying pan

	8. _________________ 
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	Heated air rises, cools, then falls.  Air near heater is replaced by cooler air, and the cycle repeats.

	9. _________________ 
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	boiling potatoes in water

	10. _________________ 
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	microwave oven

	11. _________________ 
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	propane heater

	12. _________________ 
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	basement is cooler than attic

	13. _________________ 
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	radiator warms your hands

	14. _________________ 
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	a person takes a warm bath

	15. _________________ 
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	heat from a light bulb

	16. _________________ 
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	hot pan is cooled by running it under cold water

	17. _________________ 
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	you get sunburned

	18. _________________ 
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	warm water at the surface of the swimming pool

	19. _________________ 
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	irons 

	20. _________________ 
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	wind currents


Answer Key
1. hot water rises and cold water sinks - Convection 

2. stir frying vegetables - Conduction 

3. a spoon in a cup of hot soup becomes warmer - Conduction 

4. grilling hamburgers over a charcoal flame - Radiation 

5. hot air balloon rises 

6. you feel the heat from a campfire - Radiation 

7. a raw egg begins to fry as it hits a heated frying pan - Conduction 

8. Heated air rises, cools, then falls.  Air near heater is replaced by cooler air, and the cycle repeats. - Convection 

9. boiling potatoes in water - Convection 

10. microwave oven - Radiation 

11. propane heater - Radiation 

12. basement is cooler than attic - Convection 

13. radiator warms your hands - Convection 

14. a person takes a warm bath - Conduction 

15. heat from a light bulb - Radiation 

16. hot pan is cooled by running it under cold water - Conduction 

17. you get sunburned - Radiation 

18. warm water at the surface of the swimming pool - Convection 

19. irons - Radiation 

20. wind currents - Convection 

Experiment - Three Methods of Cooking Popcorn http://outreach.physics.utah.edu/labs/atmosphere/popcorn.html
There are three ways to cook popcorn. 

1. Put oil in the bottom of a pan. Cover the bottom of the pan with popcorn kernels. Place the pan on the stove and turn on the burner to medium heat. Cover the pan with a lid. Periodically shake the pan so the kernels move around in the oil. 

2. Obtain a popcorn popper. Place the popcorn kernels in the popper. Plug in/turn on the popper. Hot air will transfer heat to the kernels, making them expand and pop. 

3. Microwave a bag of microwave popcorn.

Each of these methods of cooking popcorn is really an example of the three ways heat can be transferred. 

1. Conduction. This method of heat transfer is most familiar to people. If you have ever burned yourself on a hot pan because you touched it, you have experienced this first-hand. Conduction is heat transfer through matter. Metals conduct heat well. Air is not as good a conductor of heat. This is a direct contact type of heat transfer. The only air heated by the Earth is the air at the Earth’s surface. As a means of heat transfer, conduction is the least significant with regard to heating the Earth’s atmosphere. Which popcorn example does it relate to? #1. The heat is transferred by direct contact from the pan, to the oil, to the kernels of popcorn. 

2. Convection. Convection is heat transfer by the movement of mass from one place to another. It can take place only in liquids and gases. Heat gained by conduction or radiation from the sun is moved about the planet by convection. The radiation from the sun heats the air of the atmosphere, but the heating of the Earth is not even. This is because the amount of sunlight an area receives depends upon the time of day and the time of year. In general, regions near the equator have hotter air. This hot air rises, allowing cooler air to move in underneath the warm air. In our popcorn example this relates to #2. The hot air transfers the heat to the cooler kernels, and when enough hot air heats the kernels they pop. 

3. Radiation is the only way heat is transferred that can move through the relative emptiness of space. All other forms of heat transfer require motion of molecules like air or water to move heat. The majority of our energy arrives in the form of radiation from our Sun. Objects that are good absorbers of radiation are good radiators as well. The atmosphere, which does not absorb certain wavelengths of solar radiation, will absorb certain wavelengths of radiation. The particles that reach Earth from the Sun are within a wavelength that the Earth’s atmosphere will absorb. When the Sun heats the Earth, the Earth gets warmer in that location and re-radiates heat into the atmosphere, making it doubly warm. This relates to popcorn example #3. The kernels are heated by the radiation in the microwave, and the kernels heat up, giving off more heat to the kernels surrounding it and making it "doubly warm." 

Energy Transformations
Examples:
	chemical energy  → motion energy
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→ 
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	chemical  energy→ mechanical  energy
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→
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	chemical  energy → electrical energy → light energy
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→
[image: image25.png]



→
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	electrical energy → heat energy 
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→ 
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	electrical energy → light energy
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→
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Amplitude, Wavelength, Frequency, & Wave Speed
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· height of a wave 

· larger the amplitude - the more energy is carried 

Wavelength    [image: image33.png]wavelength
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· distance between 2 adjacent troughs or rarefactions 

· shorter wavelengths carry more energy 

Frequency 

· number of waves in a given amount of time 

· measure by counting the number of crests or troughs that pass by a given point in one second 

Long Wavelengths - low frequency
Short Wavelengths - high frequency
Name:____________________________________________________ Date:___________________
Light Wave Quiz

 
     1. Which letter is the wavelength?
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A. A 

B. B 

C. C 

D. D 

E. E 

2. The amplitude of the wave in the diagram above is given by letter _____. 

A. A 

B. B 

C. C 

D. D 

E. E 

3. Indicate the interval which represents one full wavelength. 
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A. A to C 

B. B to D 

C. A to G 

D. C to G
4. What is illustrated? 
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A. amplitude 

B. interference 

C. frequency 

D. wavelength 

5. What is illustrated? 
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A. amplitude 

B. interference 

C. frequency 

D. wavelength 

6. In a wave, the distance between the crest and a trough is:
  

A. wave height 

B. wave period 

C. frequency 

D. wavelength

  

7. The frequency of a wave is:
  

A. The power per unit area of a wave. 

B. The distance between two successive crests 

C. The number of waves per second 

D. How long a wave takes to pass a point 

8. What is illustrated? 
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A. amplitude 

B. crest 

C. trough 

D. wavelength 

9. What is illustrated? 
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A. amplitude 

B. crest 

C. trough 

D. wavelength 

  

 

 

Light Wave Quiz

Answer Key

1. A

2. D

3. D

4. D

5. A

6. A

7. C

8. B

9. C

Name: _________________________________ Date: __________________

Potential and Kinetic Energy
Write potential or kinetic in each blank to show the type of energy present.

	1. __________________
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	a drawn bow

	2. __________________
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	an arrow after just hitting its target

	3. __________________
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	lowered wrecker ball

	4. __________________
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	raised wrecker ball

	5. __________________
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	stretched rubber band

	6. __________________
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	rubber band on a table

	7. __________________
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	a running lawn mower

	8. __________________
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	lawn mower filled with gas

	9. __________________
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	a car at the bottom of a hill

	10. __________________
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	a car at the top of the hill

	11. __________________
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	students waiting to go home from school

	12. __________________
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	students running home

	13. __________________
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	leaping frog

	14. __________________
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	roller coaster traveling downhill

	15. __________________
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	resting lion

	16. __________________
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	a runner waiting for the starting pistol to sound


