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Assignment 8
1.  Calculate the energy efficiency in each case. DON’T FORGET TO SHOW THE FORMULA AND WORK!

a) Electric Motor
Energy supplied = 500 J
Useful Energy = 150 J

b) Desk Lamp
Energy supplied = 300 J
Waste Energy = 240 J

2.  Explain the term “wasted” energy. Relate your explanation to the desk lamp example above and to the Law of Conservation of Energy.

3.  a) Ordinary electric lamps (incandescent) contain a thin metal filament that glows when electricity passes through it. However, most of the electrical energy is transferred as heat energy instead of light energy. This is the diagram for a typical filament lamp.  

b) Modern energy-saving lamps work in a different way. They transfer a greater proportion of electrical energy as light energy. This is the diagram for a typical energy-saving lamp.
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Calculate the energy efficiency for each of the above lights.

5.  Read the three definitions below. Look at the picture and the description. Answer the questions that follow.
Conduction is the transfer of heat through a solid, liquid or gas by direct contact.
Convective heat transfer, often referred to simply as convection, is the transfer of heat from one place to another by the movement of fluids. Convection is usually the dominant form of heat transfer in liquids and gases.
[image: image8.png]Radiation is energy that comes from a source and travels through some material or through space. Light, heat and sound are types of radiation.

	



	Figure A: Transfer of Energy
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Conduction occurs when two things at different temperatures touch each other and energy directly transfers from the material in the hotter item to the material in the colder item at the point of contact.

In the example, due to conduction, the tiny particles that made up the pot increased their vibration, and the vibrations eventually carried on through the entire pot. The heat we feel when we touch it is actually the vibrations.  The heat from the pot is also conducted to the water touching the pot (another example of conduction).

a) Hot coffee is stirred with a spoon, the spoon gets hot due to _______________.
b) A chair is placed several feet from a fire in a fireplace. The fireplace has a glass screen. The

side of the chair facing the fireplace gets warm because of_______________.
c) A certain type of decorative lamp contains colored liquids. These liquids form globs that break

off and rise to the top of the liquid. The globs rise due to _______________.
d) Near the ceiling of a room the air is warmer. The warm air rises because of _______________.
e) A college student holds the back of his hand near an iron to see if it is hot. Heat is transferred

to his hand by _______________.
f) A heater is placed under one corner of a water bed mattress. Warm water moves throughout

the mattress because of _______________.

6.  Refer to the picture below. Explain the four different energy transformations illustrated.
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7. Consider the example of something such as a reusable water bottle. Describe the properties you would look for if you wanted to select a reusable water bottle that would be efficient at keeping your water cool. On the contrast, give the properties you would expect to see in a reusable water bottle that is not efficient in terms of keeping the water cool.
Assignment 8 – Answer Key
1.  Calculate the energy efficiency in each case. DON’T FORGET TO SHOW THE FORMULA AND WORK!

a) Electric Motor                  E Eff = U.E. x 100 = 150 x 100 = 30% 
Energy supplied = 500 J

E.C.
         500
Useful Energy = 150 J

b) Desk Lamp


E Eff = U.E. x 100 = 60 x 100 = 20% 
Energy supplied = 300 J

E.C.
          300


Waste Energy = 240 J

2.  Explain the term “wasted” energy. Relate your explanation to the desk lamp example above and to the Law of Conservation of Energy. Wasted energy means it is energy that was supplied to a machine/device from a source but was not converted 100% to its intended purpose. It is the lost energy that occurs during the transfer/ transformation.
3.  a) Ordinary electric lamps (incandescent) contain a thin metal filament that glows when electricity passes through it. However, most of the electrical energy is transferred as heat energy instead of light energy. This is the diagram for a typical filament lamp.  
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       E Eff = U.E. x 100 = 10 x 100 = 1% 
           
       E.C.
     100

b) Modern energy-saving lamps work in a different way. They transfer a greater proportion of electrical energy as light energy. This is the diagram for a typical energy-saving lamp.
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       E Eff = U.E. x 100 = 75 x 100 = 75% 
           
       E.C.
     100

Calculate the energy efficiency for each of the above lights.

5.  Read the three definitions below. Look at the picture and the description. Answer the questions that follow.
Conduction is the transfer of heat through a solid, liquid or gas by direct contact.
Convective heat transfer, often referred to simply as convection, is the transfer of heat from one place to another by the movement of fluids. Convection is usually the dominant form of heat transfer in liquids and gases.
Radiation is energy that comes from a source and travels through some material or through space. Light, heat and sound are types of radiation.
	



	Figure A: Transfer of Energy
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Conduction occurs when two things at different temperatures touch each other and energy directly transfers from the material in the hotter item to the material in the colder item at the point of contact.

In the example, due to conduction, the tiny particles that made up the pot increased their vibration, and the vibrations eventually carried on through the entire pot. The heat we feel when we touch it is actually the vibrations.  The heat from the pot is also conducted to the water touching the pot (another example of conduction).

a) Hot coffee is stirred with a spoon the spoon gets hot due to conduction (contact must occur).
b) A chair is placed several feet from a fire in a fireplace. The fireplace has a glass screen. The

side of the chair facing the fireplace gets warm because of  conduction.

c) A certain type of decorative lamp contains colored liquids. These liquids form globs that break

off and rise to the top of the liquid. The globs rise due to convection (transfer through a gas or liquid).
d) Near the ceiling of a room the air is warmer. The warm air rises because of convection. 
e) A college student holds the back of his hand near an iron to see if it is hot. Heat is transferred

to his hand by conduction (through the air).
f) A heater is placed under one corner of a water bed mattress. Warm water moves throughout

the mattress because of conduction (through the air).
6.  Refer to the picture below. Explain the four different energy transformations illustrated.
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1st – sunlight is absorbed by plant which then has the E necessary to undergo photosynthesis, a chemical reaction.

2nd – ice cream is eaten by a person, the food undergoes chemical reactions in the body so that the person has E to ride the bike, kinetic E.

3rd – electrical outlet provides E to the burner which then heats up to warm the contents, thermal E.

4th – gasoline undergoes combustion and then the E released from the reaction will then enable the engine of the car to work and thus allow the car to move.
7. Consider the example of something such as a reusable water bottle. Describe the properties you would look for if you wanted to select a reusable water bottle that would be efficient at keeping your water cool. On the contrast, give the properties you would expect to see in a reusable water bottle that is not efficient in terms of keeping the water cool.

EXAMPLE
	efficient
	Not efficient

	· Tight seal

· Made of a metal that would stay cool. Stay hot (be a good conductor of both temp.)

· Made of a material that is also not transparent.

· Be composed of a double layer material with an air layer (insulated) in between.
	· Not a tight seal; when someone takes a drink it would allow for a lot of heat to escape.

· Made of a plastic that is not a good thermal conductor.

· Made of a transparent material that would absorb the sun’s rays and warm up when exposed to light.

· Be made of a single layer (not insulated)


During conduction, heat is transferred through the vibration of molecules in a substance.  As something gets warmer, it begins to increase the vibration and movement of the molecules that it consists of.  In solids, particles are closely packed together and are in direct contact. Since they are close to each other, particles that vibrate near the point of contact will pass on the vibrations to other particles nearby. The vibrations then spread throughout the object.  Conduction works similarly with liquids and gases, but since the density of the particles is less, there will be less efficient energy transfer between the molecules. 
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