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MCAS Questions: Magnetism & Electricity
Reporting Category: Physical Sciences

Forms of Energy

Standard: 4 - Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.
Standard: 5 - Give examples of how energy can be transferred from one form to another.
Electrical Energy

Standard: 6 - Recognize that electricity in circuits requires a complete loop through which an electrical current can pass, and that electricity can produce light, heat, and sound.
Standard: 7 - Identify and classify objects and materials that conduct electricity and objects and materials that are insulators of electricity.
Standard: 8 - Explain how electromagnets can be made, and give examples of how they can be used.
Magnetic Energy

Standard: 9 - Recognize that magnets have poles that repel and attract each other.
Standard: 10 - Identify and classify objects and materials that a magnet will attract and objects and materials that a magnet will not attract.
1. (2013) Which of the following groups of materials would most likely be used to build an electromagnet?
A. bare wire, plastic rod, battery

B. bare wire, iron rod, light bulb

C. insulated wire, iron rod, battery

D. insulated wire, plastic rod, light bulb
2. (2013) During science class, students combined 1 kg of iron filings with 1 kg of sand to create a mixture. Which of the following methods would be best for separating the iron filings from the sand?
A. Stir the mixture into hot water to dissolve the sand.

B. Strain the mixture through a paper filter to collect the sand.
C. Drag a magnet through the mixture to attract the iron filings.

D. Shake the mixture to cause the iron filings to settle to the bottom.

3. (2013) Which of the following shows two objects that are both conductors of electricity?
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4.  (2012) The diagram below shows a project that a student made to test an electrical circuit. Part of the electrical circuit is underneath the board. 
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When the student connects the two nails using a wire, the bulb lights up. Which of the following must be underneath the board?
A. a magnet and a switch

B. a switch and some wires

C. a magnet and a power source

D. a power source and some wires
5. (2011) Jose has two bar magnets. He pushes the ends of the two magnets together and then he lets go. The magnets move quickly apart.

Which of the following statements best explains why this happens?
A. The north poles of the two magnets are facing each other.

B. One magnet is a north pole and one magnet is a south pole.
C. The ends of magnets repel each other but the centers attract.
D. One magnet is storing energy and one magnet is releasing energy.

6. (2011) Stacie wants to make an electromagnet using a copper wire wrapped around an iron bar, as shown below.
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To make the bar an electromagnet, what should Stacie do next?
A. connect the wire to a bulb

B. heat the wire around the bar

C. send a current through the wire

D. touch the ends of the wire together
7. (2011) Which of the following best explains why electrical wires are usually covered with plastic or rubber?
A. to insulate the electrical wire

B. to keep the electrical wire warm

C. to make the electrical wire stronger

D. to make the electrical wire more flexible
8. (2010) Which of the following metals will be attracted to a magnet?
A. copper
B. gold
C. iron
D. silver

9. (2010) In which circuit are both bulbs lit?
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10. (2009) Francis plugged a toaster into an electric outlet. He put a piece of bread in the toaster and turned the toaster on. While the toaster was on, it changed the electrical energy from the outlet into other forms of energy.

Which form of energy toasted the bread?

A. chemical
B. heat
C. magnetic
D. sound

11. (2009) Which of the following statements best explains why magnets usually stick to a refrigerator door?
A. The refrigerator door is smooth.
B. The refrigerator door contains iron.
C. The refrigerator door is a good conductor.
D. The refrigerator door has electric wires in it.

12.  (2009) The circuit diagram below shows D-cells connected to four light bulbs and four different materials labeled 1, 2, 3, and 4.
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Which of the four materials is acting as an insulator rather than a conductor?
A. 1

B. 2

C. 3

D. 4

13. (2009) During a science investigation, a student made the device shown below.
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This device can best be used as a
A. heater.

B. magnet.

C. light source.

D. simple radio.

14. (2008) The picture below shows magnet 2 being pushed toward magnet 1.

[image: image4.png]Magnet 1 Magnet 2

Ly




Which of the following will most likely happen to magnet 1 as magnet 2 is moved closer?

A. Magnet 1 will move under magnet 2.

B. Magnet 1 will move toward magnet 2.

C. Magnet 1 will move on top of magnet 2.

D. Magnet 1 will move away from magnet 2.

15. (2008) The diagram below shows pieces of scrap iron being picked up by a metal disk hanging from a crane.
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The pieces of scrap iron are attracted to the metal disk. The metal disk is most likely functioning as which of the following?

A. a battery

B. an engine

C. an insulator

D. an electromagnet

16. (2008) The picture below shows a beaker being heated on a hot plate.
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Which type of energy transfer occurs when a beaker of water is heated on a hot plate?

A. light to heat
B. chemical to heat
C. electrical to heat
D. magnetic to heat

17. (2008) The picture below shows an incomplete electrical circuit.
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Which of the following objects can be connected to the ends of the two wires to make the circuit complete and light the bulb?

A. a battery
B. a switch
C. another bulb
D. another wire

18. (2008) A piece of bread is stuck in the toaster pictured below.
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Which of the following explains why it is unsafe to use a metal fork to remove the piece of bread from the toaster?

A. The fork will catch on fire.

B. The fork will melt in the toaster.

C. The fork will conduct electricity.

D. The fork will damage the toaster.
19. (2007) Which diagram below shows a circuit that will cause the bulb to light?
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20.  (2007) The picture below shows four parts of a wooden pencil.
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Which part of the pencil is the best conductor of electricity?

A. metal band

B. plastic grip

C. rubber eraser

D. wood body
21. (2007) Steel cans are separated from aluminum cans in a recycling center. Which of the following is the best way the recycling center can separate the steel cans from the aluminum cans?

A. sort the cans by size
B. put the cans in water
C. cool the cans to a low temperature
D. put the cans under an electromagnet

22. (2006) The diagram below shows an incomplete circuit due to a break in the wire at point X.
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A student is testing materials to see if they conduct electricity. The student places each item shown at position X, making sure the object is in contact with the loose end of each wire. Which item will electricity flow through, causing the bulb to light?
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23. (2006) The public address system shown below uses a microphone, an amplifier, and speakers to make voices louder.
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In this system, which of the following types of energy is used to make a person’s voice louder?

A. electrical
B. heat
C. light
D. nuclear

24. (2005) In which case would it take the most effort to make points 1 and 2 on the magnets touch each other?
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25. (2005) When a light bulb is turned on, energy changes from one form to another. Which of the following best describes this change?

A. sound energy to light energy
B. nuclear energy to light energy
C. electrical energy to light energy
D. magnetic energy to light energy

26. (2005) The picture below shows a compass.
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Which type of energy causes the needle on this compass to move?

A. heat
B. light
C. magnetic
D. sound

27. (2004) Marta has a radio in her room. It requires electricity in order to play. Which of the following is necessary in order for electricity to move from the source to the radio?
A. a circuit
B. a magnet
C. a light bulb
D. an insulator

28. (2004) When an electric fan is running, most of the incoming electrical energy changes into which kind of energy?
A. heat energy

B. light energy
C. mechanical energy
D. sound energy

29. (2004) Which of the following objects will affect the direction that a compass needle points?
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30. (2004) The picture below shows a nail being attracted by object X.
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The nail moves toward object X, but the wood block does not.

What kind of energy causes only the nail to move toward object X?

A. light
B. heat
C. electric
D. magnetic

31. (2004) The diagram below represents two bar magnets.
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Which of the following diagrams shows the effect of magnetic energy on the magnets as the two magnets above are moved closer together?
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32. (2004) Energy appears in many forms. What form of energy is lightning?

A. electrical energy
B. mechanical energy
C. magnetic energy
D. sound energy

33. (2003) The diagram below shows a compass and a magnet.
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A magnet is held near a compass as shown above. Which shows how the compass would look if the magnet’s poles were reversed?
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34. (2003) The figures below show a light bulb connected to a battery in two different ways.
[image: image15.png]-

[ Battery
15V

8

Figure 2

;p\asﬂc

ting




When the switch in Figure 1 is closed the bulb will light. A plastic ring is inserted in the circuit as shown in Figure 2.

What will happen when the switch is closed in Figure 2?

A. The bulb will light just as it did in Figure 1.
B. The bulb will be brighter than it was in Figure 1.
C. The bulb will light, but will be less bright than it was in Figure 1.
D. The bulb will not light at all.

35. (2003) Which set of magnets shown below will be attracted to each other?
A. [image: image16.png]
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Open Response Questions

1. (2012) The picture below shows a battery-powered electric car. The chemical energy in the battery is changed into electrical energy when the car is being driven. The electrical energy is then changed into other forms of energy in the car.
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a. Identify three parts of the car that use electrical energy.

b. Describe how electrical energy changes into another form of energy in each part of the car you identified in part (a).

2. (2003) Look at the objects shown below.
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Some of these objects are conductors of electricity and some are insulators.

a. List all the objects that are conductors.

b. List all the objects that are insulators.

c. Describe the difference between a conductor of electricity and an insulator of electricity.
3. (2006) The picture below shows five ring magnets that are stacked around a pencil.
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When the pencil is held upright, the magnets do not touch, but appear to be suspended in the air. When the magnets are pushed closer together, they quickly return to their original positions.

a. Explain why the magnets are not touching each other and appear to be suspended in air.
b. Describe what would happen if the pencil were taken away.

The magnets were then rearranged so they stacked around the pencil as shown below.
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c. Explain how the magnets were rearranged on the pencil so that they stacked directly on top of each other as shown.
d. Describe what would happen if the pencil were taken away.

MCAS Questions: Magnetism & Electricity
Multiple Choice Answers

1. C
2. C

3. B

4. D

5. A

6. C

7. A

8. C

9. C

10. B

11. B

12. D

13. B

14. D

15. D

16. C

17. A

18. C

19. B

20. A

21. D

22. D

23. A

24. C

25. C

26. C

27. A

28. C

29. D

30. D

31. D

32. A

33. C

34. D

35. C

Open Response Answers
1. Electric Car

Score Point 4
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Score Point 4
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Score Point 3
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Score Point 2
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Score Point 1
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Score Point 0
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2. Conductors & Insulators (Samples not available anymore)

3. Ring Magnets (Samples not available anymore)
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