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1. Austin made a simple electric circuit using wires, batteries, and a switch. The switch had no
labels to indicate on or off. His teacher suggested he could use a magnetic compass to find out if
current is flowing. How does a compass indicate the flow of current?

A. A magnetic compass indicates direction.

B. A magnetic compass is deflected in an electric field.

C. A magnetic compass can induce current in the wires.

D. A magnetic compass can stop the current from flowing.

 

2. Which of the following describes the magnetic field produced by a current-carrying wire?
Assume the wire is normal to the page, and that current is flowing into the page.

A. The magnetic field is directed into the page.

B. The magnetic field is directed out of the page.

C. The magnetic field surrounds the wire like a tube, with a clockwise field direction.

D. The magnetic field surrounds the wire like a tube, with a counterclockwise field direction.

 

3. Which set of conditions will produce an electric current in a closed loop of wire?

A. a magnet touching the loop of wire

B. a magnet at rest inside the loop of wire

C. a magnet at rest outside the loop of wire

D. a magnet passing through the loop of wire

 

4. Which statement below accurately compares resistance and resistivity?

A. Resistance does not depend on size, shape, or amount of a material, while resistivity does.

B. Resistivity does not depend on size, shape, or amount of a material, while resistance does.

C. Resistance and resistivity both depend on size, shape, or amount of a material.

D. Resistance and resistivity are two words for the same physical property of a material and are measured in
ohms.

 

5. How can the strength of an electromagnet be increased?

A. Increase the number of wire turns.

B. Increase the length of the core material.

C. Decrease the voltage in the coil.

D. Decrease the magnetic permeability of core material.
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6. A student wants to study the magnetic forces between three magnets. The student sets up an
experiment by hanging three magnets next to each other. Which position will the magnets most
likely take once the student places the magnets on the strings?

A.

B.

C.

D.
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7. A teacher connected an electric motor to two D-cell batteries in series. The teacher then
connected the motor to the same D-cell batteries in parallel. It was observed that the motor ran
faster with the batteries in series than when in parallel. Students proposed the four explanations
below.

1. The voltage across the motor was higher when the batteries were in series. 

2. The current through the motor was lower when the batteries were in parallel. 

3. The batteries store less chemical potential energy when connected in series. 

4. The batteries use more chemical potential energy when connected in parallel.

Which two observations give the best explanations?

A. 1 and 2

B. 1 and 4

C. 3 and 2

D. 3 and 4

 

8. The magnet on the right is moved toward the suspended magnet on the left.

Which statement describes the interactions of the magnets in terms of their magnetic fields?

A. A repulsive force between the two magnets causes the suspended magnet to swing to the left.

B. A repulsive force between the two magnets causes the suspended magnet to oscillate like a pendulum.

C. An attractive force between the two magnets causes the suspended magnet to swing to the right.

D. An attractive force between the two magnets causes the suspended magnet to oscillate like a pendulum.

 

9. Which change to a wire would cause its resistance to decrease?

A. increase its length

B. increase its temperature

C. increase its diameter

D. increase its resistivity
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10. A student assembles a series circuit for an investigation. The student uses different resistors and
measures the current with each.

Circuit Investigation

 Resistance
(in ohms)

Current
(in amperes)

1  9 

3  3 

6    1.5 

9 1 

The observations indicate which general rule about series circuits?

A. The sum of resistance and current is a constant.

B. Resistance consumes more energy than current.

C. Current generates more electrons than resistance.

D. Resistance and current are inversely proportional.

 

11. A bar magnet was moved quickly back and forth in a coil of copper wire. The ends of the wire
were connected to a small lightbulb. Which of the following was the device created for?

A. to generate an electric current

B. to increase the strength of the magnet

C. to heat the copper wire

D. to transfer protons to the lightbulb

 

12. Three point charges are arranged in fixed positions as in the figure below. 

Which statement describes the direction of the attractive and/or repulsive forces that Charge 2
experiences?

A. Charge 2 experiences a repulsive force to the left from Charge 3 and an attractive force down from Charge
1.

B. Charge 2 experiences an attractive force to the right from Charge 3 and an attractive force down from
Charge 1.

C. Charge 2 experiences a repulsive force to the left from Charge 3 and a repulsive force up from Charge 1.

D. Charge 2 experiences a repulsive force to the right from Charge 3 and a repulsive force down from Charge
1.
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13. In each circuit below, a 1.5 V battery is wired to an identical light bulb. All of the wires are
made of the same material and are the same length, but the thickness of each is different, as
shown. 

Apply how resistivity of a wire affects resistance to predict how the brightness (measure of
current) of the bulbs would compare.

A. bulb Y > bulb W > bulb Z > bulb X

B. bulb X > bulb Z > bulb W > bulb Y

C. bulb W > bulb X > bulb Z > bulb Y

D. bulb Y > bulb Z > bulb X > bulb W

 

14. While organizing a bin of scrap wiring, Rebecca arranges the wires into piles that have the
same diameter or gauge. She measures the length and composition of each wire, and compiles
her information in the table below.

 Scrap Wire #  Metal  Length (m) Resistivity (Ω•m) 

1 copper 3.0 1.7 × 10  

2 tungsten 1.1 5.6 × 10  

3 aluminum 2.5 2.8 × 10  

4 iron 0.50 9.7 × 10  

Which piece of scrap wire has the highest resistance?

A. wire #1

B. wire #2

C. wire #3

D. wire #4
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15. Why does temperature affect movement of electrons, and thus the resistivity of a material?

A. When temperature increases, the thermal vibrations of atoms increase, causing collisions between
moving electrons to be more frequent, thus increasing resistivity.

B. When temperature increases, the thermal vibrations of atoms decrease, causing collisions between
moving electrons to be less frequent, thus decreasing resistivity.

C. When temperature decreases, the thermal vibrations of atoms increase, causing collisions between
moving electrons to be more frequent, thus increasing resistivity.

D. When temperature decreases, the thermal vibrations of atoms decrease, causing collisions between
moving electrons to be more frequent, thus increasing resistivity.

 

16. A +4Q positively-charged metal sphere (Sphere A) and an electrically-neutral metal sphere
(Sphere B) are sitting on insulated stands on a table. The two spheres are brought into contact
with each other, and then the contact is broken. Using conservation of charge, which statement
describes the movement of charges between the two spheres?

A. Positive charge will move from Sphere A onto Sphere B, resulting in a +4Q positive charge on each sphere.

B. Negative charge will move from Sphere B onto Sphere A, resulting in both spheres becoming neutral.

C. Positive charge will move from Sphere A onto Sphere B, resulting in a +2Q positive charge on each sphere.

D. Negative charge will move from Sphere B onto Sphere A, resulting in a +2Q positive charge on each
sphere.

 

17. A compass is wrapped within a coil of copper wire that is connected to a switch and battery. The
drawing shows the switch before and after it is closed.

Which statement best explains why the compass needle turns 90° when the switch is closed?

A. The current from the battery is conducted by the needle.

B. The current from the battery demagnetizes the needle.

C. The current through the coil produces an electric field.

D. The current through the coil produces a magnetic field.

 

18. Which of the following does not affect the strength of an electromagnet?

A. number of times the wire is looped around the core

B. size of the object being attracted by the core

C. type of material in the core

D. amount of material in the core
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19. What is the name of a circuit in which the current splits at the junctions?

A. closed circuit

B. parallel circuit

C. series circuit

D. short circuit

 

20. Which change would increase the magnetic force between these magnets? 

A. moving the magnets closer together

B. placing a piece of glass between the magnets

C. moving the magnets farther apart

D. placing a sheet of steel between the magnets
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