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Strand 1 Released Multiple-Choice Questions (07-12)
In the Kitchen
Common kitchen appliances include electric stoves, toasters and blenders. Each appliance uses an energy source and involves energy changes to prepare food.
1. An open pot of water is heated on the stove. As water boils, the molecules ____________.
A. move slower and closer together
B. move faster and farther apart 

C. get larger

D. get smaller
2. When in use, the heating element in a toaster glows and gives off heat. This is because atoms within the heating element ____________.
.
A. undergo chemical reactions

B. are excited by the flow of electrons

C. gain electrons and increase in temperature

D. conduct light and heat from the outlet
Power Plants
A power company is building a new power plant to provide electricity for several communities.
3. What is a major advantage of using wind energy instead of coal or nuclear power plants? 

A.  Wind is a renewable energy source.

B.  Wind is consistently available in all locations.

C.  Windmills reduce the strength of severe storms.

D.  A single windmill produces more energy than a nuclear plant.
Electricity and Magnets

A group of students was studying simple electromagnets. They carried out the following experiment.

[image: image1.png]



1.  Take a nail and wrap a 10-cm wire around the nail five times.

2.  Connect both ends of the wire to a 1.5-volt battery.

3.  Measure how many paper clips can be lifted by the end of the nail. 

4.  Repeat for three trials.

5.  Repeat steps 1-4 using the same wire and increasing the number of loops of wire   

     
    around the nail by five.
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4. Which of the following would most improve the design of the experiment?

A.  Replace the nail with a wood pencil.

B.  Increase the length of the wire as the number of loops is increased.

C.  Keep the number of paper clips lifted constant in the experiment.

D.  Increase the number of loops of wire beyond fifteen.
5. Which graph correctly displays the results of the electromagnet experiment?
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6. To demonstrate static electricity, a teacher takes an inflated rubber balloon and rubs it on his head. The rubber balloon picks up electrons from his hair, which causes his hair to have a(n) ____________.
A. electrical current

B. net positive charge

C. net negative charge

D. buildup of magnetic energy
A group of students carried out the following investigation.

“Our hypothesis is that the greater the wire diameter used in a toaster, the greater the resistance in the wire.”

1. We took a 4-meter length of wire with a diameter of 0.5 millimeters.

2. We attached the wire to a 3-volt battery and measured the current.

3. Knowing the voltage and current, we calculated the resistance in the wire.

4. We repeated the same steps with wires of increased diameter.

5. We organized our data in the table below:
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7. To be certain that data in the table are correct, you will have to_____________.
A. go online and seek additional information

    
B. ask for your teacher’s opinion

    
C. repeat the experiment as described

    
D. repeat the experiment with different variables
8. The hypothesis that the student’s made:

A.  Is supported by the data

B. Is not supported by the data

C. Insufficient data to determine if hypothesis is correct

9.    A student coils a bare copper wire around a metal rod and attaches the ends of the wire to an   ammeter. He quickly moves a magnet past the coil and notes the resulting current. How could the student alter this apparatus to create a larger current?


A. Use thinner wire

B. Use insulated wire


C. Increase the length of the rod that is used


D. Increase the number of times the wire is coiled around the rod
Recreation Center Pool
A local recreation center has received funding to build a swimming pool. After construction, the center will be responsible for all costs associated with pool operation. As a result, the center must consider a variety of design options, including pool size, location and heating.
10. What happens to water molecules in a pool as they absorb energy?

A. The molecules occupy less volume.

B. The molecules begin to move more slowly.

C. The kinetic energy of the atoms decreases.

D. The rate of collision between molecules increases.
11. Prior to pool construction, engineers use computer models to compare which of several pool designs require the least amount of energy to be heated. What is the dependent variable in the computer models?
A. Pool size

B. Pool shape

C. Pool location

D. Pool temperature

Recreation Center Pool
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12. Where should hot water enter the pool to better heat the water?
A. A

B. B

C. C

D. D
13. The picture below shows a turbine generator used to produce electricity at a geothermal power plant.
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Electricity is produced by using steam to____________.

A. heat the turbine generators


B. spin the turbine generators


C. reduce friction in the turbine generators
D. reduce emissions from the turbine generators
Electromagnets
A simple electromagnet can be constructed using a battery, a piece of insulated wire, and some kind of iron core, such as a nail.
14. When the current is turned off in an electromagnet, the ________________________.

A. battery short-circuits

B. magnetic field is weakened


C. wire gains a positive charge


D. core becomes more magnetic
15. When an electrical current is flowing through an electromagnet, it encounters resistance. The resistance in the electromagnet can be reduced by________________________.

A. using a battery with lower voltage

B. removing the core from the looped wire


C. using a thicker wire of the same material


D. connecting both ends of the wire to the negative terminal

        16.  Adding a second battery to an electromagnet will______________________.

A. decrease the resistance in the wire

B. decrease the magnetism in the wire


C. increase the current flowing through the wire


D. increase the amount of current needed to magnetize the wire
17. Cooking oil is poured into an iron pan which is heated over a flame. The heated oil begins rising to the top. The order of heat transfers during the entire process is      (e)

A.  conduction, convection, radiation

B.  convection, conduction, radiation

C.  radiation,convection,conduction

(D) conduction, radiation, convection

(E) radiation, conduction, convection,

18 . Gases in the sun are heated and rise to the surface. A boy picks up a wrench which has been lying in the hot sun on a summer day. The order of heat transfers during the entire process is…
A.  conduction, convection, radiation

B.  convection, radiation, conduction 

C.  radiation,convection,conduction

D.  conduction, radiation, convection

E.  radiation, conduction, convection,

      19. The air in a hair dryer is heated by
A.  convection

B.  conduction

C.  radiation

D.  insulation

E.  temperature

      20. As water boils, the heat transfer through the water is best described as 
A.  convection

B.  conduction

C.  radiation

D.  insulation

E.  temperature

21. Old houses were often built with high ceilings in the rooms so that they would be cooler in the warmer months. This was to take advantage of
A.  insulation  
B.  conduction

C.  radiation

D. convection  
E.  temperature

21.  Which of the following forms of energy creates the least amount of carbon dioxide when it is used to create electricity in a power plant? 
A. Nuclear

B. Coal

C.  Natural Gas

D.  Oil

22.  Which of the following statements is correct:
A.  gases have a fixed volume and shape

B). liquids have a fixed volume and shape

C. liquids have a fixed volume but not a fixed shape 

D.  solids have a fixed volume but not a fixed shape
Answers: for convection, conduction and radiation questions. 
17. E. The flame heats the pan by radiation, heat is transferred through the pan by conduction, and heat rises through the oil by convection.

18. B Hot gases rise to the surface of the sun by convection, heat is transferred through empty space by radiation, and heat is transferred from the wrench to the boy’s hand by conduction.

19. C The air is heated by a hot, glowing coil of wire which emits radiation.

20. A The water is heated and rises to the top where it cools and sinks to the bottom again.

21. D.  Warm air near the floor rises to the ceiling, leaving the space near the floor cooler.

Overview: Heat can be transferred by conduction, convection, or radiation. Conduction is the transfer of heat through a material like a solid, in which there is no bulk movement of the material. Convection is the transfer of heat through materials such as liquids or gases. Radiation is heat transfer by electromagnetic waves. 
13.1 Convection

Convection is the transfer of heat by the bulk movement of a fluid.  If the air near the floor of a cool room is heated, it expands and becomes less dense than the air above it, causing it to rise. As it rises, it cools, becomes more dense again, and falls toward the floor. If the air near the floor is continually heated, the cycle will repeat itself. Water heated in a pan is an example of heat transfer by convection, since water near the bottom of the pan near the fire is heated, rises, cools, then falls again. If the temperature gets high enough, the water begins to boil as it cools itself by transferring heat to the air by convection.
13.2 Conduction
Conduction is the transfer of heat directly through a material, or by actual contact between two materials. Metals are typically good heat conductors. In fact, materials which are good electrical conductors are usually good heat conductors as well. A material which is not a good heat conductor, like wood or air, is called an insulator. If you place an iron skillet on a fire, heat is transferred by conduction to the handle of the skillet. If you grasp the iron handle with your bare hand, you will feel it transfer heat to your hand by conduction. 

13.3 Radiation
Radiation is the process by which heat is transferred by electromagnetic waves. We receive heat from the sun by radiation principally in the form of light, infrared, and ultraviolet waves. Microwave ovens use microwaves to transfer heat to food. And if you stand near a roaring campfire, you will feel the heat radiating from the fire in the form of light and infrared rays. 

