
A) leaves to the knob, only
B) knob to the leaves, only
C) leaves to the knob and then back to the leaves
D) knob to the leaves and then back to the knob

1. The electroscope shown in the diagram below is made completely of metal and consists of a knob, a
stem, and leaves. A positively charged rod is brought near the knob of the electroscope and then
removed.

The motion of the leaves results from electrons moving from the

A) B)
C) D)

2. Two identically-sized metal spheres on insulating
stands are positioned as shown below. The charge on
sphere A is  coulomb and the charge on
sphere B is coulomb.

The two spheres are touched together and then
separated. The total number of excess electrons on
sphere A after the separation is

A) 0 C B) -2 x 10-6 C
C) -4 x 10-6C D) -6 x 10-6 C

3. A metal sphere, X, has an initial net charge of -6 x 10
-6 coulomb and an identical sphere, Y, has an initial
net charge of +2 x 10-6 coulomb. The spheres touch
each other then separate. What is the net charge on
sphere X after the spheres have separated?



A) B)

C) D)

4. Two identically-sized metal spheres, A and B, are on insulating stands, as shown in the diagram below.
Sphere A possesses an excess of  electrons and sphere B is neutral.

Which diagram best represents the charge distribution on sphere B?



Base your answers to questions 5 and 6 on the diagram below and on your knowledge of physics. The
diagram represents two small, charged, identical metal spheres, A and B that are separated by a
distance of 2.0 meters.

A) B) C) D)

5. If the two spheres were touched together and then separated, the charge on sphere A would be

A) B) C) D)

6. What is the magnitude of the electrostatic force exerted by sphere A on sphere B?

Base your answers to questions 7 and 8 on the diagram below, which represents two charged,
identical metal spheres, and on your knowledge of physics.

A) 3.0 x 10-12 N B) 1.0 x 10-6 N C) 2.7 x 10-2 N D) 5.4 x 10-2 N

7. What is the magnitude of the electric force between the two spheres?

A) 6.4 x 10-25 B) 6.4 x 10-19 C) 2.5 x 1013 D) 5.0 x 1013

8. The number of excess elementary charges on sphere A is

A) attraction between the two charges decreases
B) attraction between the two charges increases
C) repulsion between the two charges decreases
D) repulsion between the two charges increases

9. An electrostatic force exists between two +3.20 x 10
 -19 -coulomb point charges separated by a distance of
0.030 meter. As the distance between the two point
charges is decreased, the electrostatic force of



A) half as great B) twice as great
C) one-fourth as great D) four times as great

10. Two points, A and B, are located within the electric field produced by a -3.0 nanocoulomb charge.
Point A is 0.10 meter to the left of the charge and point B is 0.20 meter to the right of the charge, as
shown in the diagram below.

Compared to the magnitude of the electric field strength at point A, the magnitude of the electric field
strength at point B is

A) the same magnitude and the same direction
B) the same magnitude, but the opposite direction
C) a greater magnitude, but the same direction
D) a greater magnitude and the opposite direction

11. In the diagram below, point P is located in the
electric field between two oppositely charged
parallel plates.

Compared to the magnitude and direction of the
electrostatic force on an electron placed at point P,
the electrostatic force on a proton placed at point P
 has

A) 2.4 x 10-33 N/C B) 1.1 x 10-5 N/C
C) 9.4 x 104 N/C D) 1.6 x 1016 N/C

12. An electric field exerts an electrostatic force of
magnitude 1.5 x 10-14 newton on an electron within
the field. What is the magnitude of the electric field
strength at the location of the electron?

A) 4.00 x 10-19 J B) 1.60 x 10-18 J
C) 6.25 x 1017 J D) 2.50 x 1018 J

13. The potential difference between two points, A and 
B, in an electric field is 2.00 volts. The energy
required to move a charge of 8.00 x 10-19 coulomb
from point A to point B is

A) B)
C) D)

14. How much work is required to move an electron
through a potential difference of 3.00 volts?

A) 324 C B) 108 C
C) 5.40 C D) 1.80 C

15. An MP3 player draws a current of 0.120 ampere
from a 3.00-volt battery. What is the total charge that
passes through the player in 900. seconds?

A) B)
C) D)

16. A net charge of 5.0 coulombs passes a point on a
conductor in 0.050 second. The average current is



A) The resistance increases and the current
decreases.

B) The resistance increases and the current
increases.

C) The resistance decreases and the current
decreases.

D) The resistance decreases and the current
increases.

17. After an incandescent lamp is turned on, the
temperature of its filament rapidly increases from
room temperature to its operating temperature. As
the temperature of the filament increases, what
happens to the resistance of the filament and the
current through the filament?

A) wire 1 B) wire 2
C) wire 3 D) wire 4

18. The diagrams below represent four pieces of copper
wire at 20° C. For each piece of wire l represents a
unit of length and A represents unit of
cross-sectional area.

The piece of wire that has the greatest resistance is

A) B)
C) D)

19. During a laboratory experiment, a student finds that
at  Celsius, a 6.0-meter length of copper
wire has a resistance of 1.3 ohms. The crosssectional
area of this wire is

A) B) C) D)

20. A tungsten wire has resistance R at 20°C. A second
tungsten wire at 20°C has twice the length and half
the cross-sectional area of the first wire. In terms of 
R, the resistance of the second wire is

A) 1.6 x 10-4 C B) 3.6 x 10-2 C
C) 1.6 x 10-1 C D) 3.6 x 101 C

21. A 2700-ohm resistor in an electric circuit draws a
current of 2.4 milliamperes. The total charge that
passes through the resistor in 15 seconds is

A) B)
C) D)

22. A radio operating at 3.0 volts and a constant
temperature draws a current of  ampere.
What is the resistance of the radio circuit?

A)

B)

C)

D)

23. Which graph represents the relationship between the
potential difference applied to a copper wire and the
resulting current in the wire at constant temperature?



A) B)

C) D)

24. Which circuit has the largest equivalent resistance?

A) B)

C) D)

25. Which circuit diagram represents the correct way to measure the current in a resistor?

A) parallel with one current pathway
B) parallel with multiple current pathways
C) series with one current pathway
D) series with multiple current pathways

26. When only one lightbulb blows out, an entire string
of decorative lights goes out. The lights in this string
must be connected in

A) varies directly with its resistance
B) varies inversely with its resistance
C) varies inversely with the square of its resistance
D) is independent of its resistance

27. If several resistors are connected in series in an
electric circuit, the potential difference across
each resistor



A) B)

C) D)

28. Which circuit diagram represents voltmeter V connected correctly to measure the potential difference
across resistor R2?

A) 1.8 x 103 J B) 3.6 x 103 J
C) 1.7 x 104 J D) 3.6 x 104 J

29. An electric toaster is rated 1200 watts at 120 volts.
What is the total electrical energy used to operate the
toaster for 30. seconds?

A) 2.9 x 103 J B) 3.8 x 103 J
C) 1.7 x 105 J D) 2.3 x 105 J

30. A hair dryer with a resistance of 9.6 ohms operates at
120 volts for 2.5 minutes. The total electrical energy
used by the dryer during this time interval is

A) 1.07 x 10-19 eV B) 2.16 x 10-18 eV
C) 1.50 eV D) 13.5 eV

31. A particle with a charge of 3.00 elementary charges
moves through a potential difference of 4.50 volts.
What is the change in electrical potential energy of
the particle?

A) B)
C) D)

32. The total amount of electrical energy used by a
315-watt television during 30.0 minutes of operation
is

A)
B)
C) volt•coulomb
D) volt•coulomb•second

33. Which combination of units can be used to express
electrical energy?



A)

B)

C)

D)

34. Which diagram represents magnetic field lines between two north magnetic poles?

A) The copper wire magnetizes the compass
needle and exerts the force on the compass
needle.

B) The compass needle magnetizes the copper
wire and exerts the force on the compass
needle.

C) The insulation on the wire becomes charged,
which exerts the force on the compass needle.

D) The current in the wire produces a magnetic
field that exerts the force on the compass
needle.

35. A magnetic compass is placed near an insulated
copper wire. When the wire is connected to a battery
and a current is created, the compass needle moves
and changes its position. Which is the best
explanation for the production of a force that causes
the needle to move?

A) x rays B) gamma rays
C) protons D) neutrons

36. A magnetic field would be produced by a beam of

A) B)

C) D)

37. An electron in a magnetic field travels at constant
speed in the circular path represented in the diagram
below.

Which arrow represents the direction of the net force
acting on the electron when the electron is at
position A?



Base your answers to questions 38 through 41 on the diagram and information below and on your
knowledge of physics.

A 15-ohm resistor, 30-ohm resistor, and an ammeter are connected as shown with a 60-volt battery.

38. If another resistor were added in parallel to the original circuit, what effect would this have on the
current through resistor R1 ?

39. Calculate the rate at which the battery supplies energy to the circuit. [Show all work, including the
equation and substitution with units.]

40. Determine the current measured by the ammeter

41. Calculate the equivalent resistance R1 and R2  . [Show all work, including the equation and
substitution with units.]

42. A bolt of lightning transfers 28 coulombs of charge through an electric potential difference of 3.2 x
107 volts between a cloud and the ground in 1.5 x 10-3 second. Calculate the average electric current
between the cloud and the ground during this transfer of charge. [Show all work, including the
equation and substitution with units.]

43. An operating television set draws 0.71 ampere of current when connected to a 120-volt outlet.
Calculate the time it takes the television to consume 3.0 x 105 joules of electronic energy. [Show all
work, including the equation and substitution with units.]

44. On the diagram sketch at least four magnetic field lines of force around a bar magnet. [Include arrows
to show the direction of each field line.]

Base your answers to questions 45 through 48 on the information below and on your knowledge of
physics.

     The Great Nebula in the constellation Orion consists primarily of excited hydrogen gas. The
electrons in the atoms of excited hydrogen have been raised to higher energy levels. When these
atoms release energy, a frequent electron transition is from the excited n = 3 energy level to the n = 2
energy level, which gives the nebula one of its characteristic colors.

45. Identify the color of light associated with this photon.



46. Calculate the frequency of the emitted photon. [Show all work, including the equation and
substitution with units.]

47. Determine the energy of this emitted photon in joules.

48. Determine the energy, in electronvolts, of an emitted photon when an electron transition from n = 3
to n = 2 occurs.

Base your answers to questions 49 through 52 on the information below and on your knowledge of
physics.

     A 12-volt battery causes 0.60 ampere to flow through a circuit that contains a lamp and a resistor
connected in parallel. The lamp is operating at 6.0 watts.

49. Calculate the resistance of the resistor. [Show all work, including the equation and substitution with
units.]

50. Determine the current in the resistor.

51. Calculate the current through the lamp. [Show all work, including the equation and substitution with
units.]

52. Using the circuit symbols shown on the Reference Table, draw a diagram of the circuit.

Base your answers to questions 53 through 56 on the information below and on your knowledge of
physics.

     A student constructed a series circuit consisting of a 12.0-volt battery, a 10.0-ohm lamp, and a
resistor. The circuit does not contain a voltmeter or an ammeter. When the circuit is operating, the
total current through the circuit is 0.50 ampere.

53. Calculate the power consumed by the lamp. [Show all work, including the equation and substitution
with the units.]

54. Determine the resistance of the resistor.

55. Determine the equivalent resistance of the circuit.

56. In the space, draw a diagram of the series circuit constructed to operate the lamp, using symbols from
the Reference Tables for Physical Setting/Physics.



Base your answers to questions 57 through 60 on the information and circuit diagram below and on
your knowledge of physics.

Three lamps are connected in parallel to a 120.-volt source of potential difference, as represented
below.

57. The circuit is disassembled. The same three lamps are then connected in series with each other and
the source. Compare the equivalent resistance of this series circuit to the equivalent resistance of the
parallel circuit.

58. Describe what change, if any, would occur in the equivalent resistance of the circuit if the 60.-watt
lamp were to burn out.

59. Describe what change, if any, would occur in the power dissipated by the 100.-watt lamp if the
60.-watt lamp were to burn out

60. Calculate the resistance of the 40.-watt lamp. [Show all work, including the equation and substitution
with units.]

Base your answers to questions 61 through 64 on the information and diagram below and on your
knowledge of physics.

Two conducting parallel plates  meter apart are charged with a 12-volt potential
difference. An electron is located midway between the plates. The magnitude of the electrostatic
force on the electron is  newton.

61. Describe what happens to the magnitude of the net electrostatic force on the electron as the electron is
moved toward the positive plate.



62. Calculate the magnitude of the electric field strength between the plates, in newtons per coulomb.
[Show all work, including the equation and substitution with units.]

63. Identify the direction of the electrostatic force that the electric field exerts on the electron.

64. On the diagram, draw at least three field lines to represent the direction of the electric field in the
space between the charged plates.


