
 
Electricity Homework 

 
Assignment #1 

 
Textbook: Read Section 16-1 to 16-3 
 
Online: Static Electricity Lesson 1a, 1b, 1c, 1d, 1e 
http://www.physicsclassroom.com/class/estatics 
 
 * problems are for all students 
 ** problems are for honors physics 
 
1. * How are conductors different from 

insulators? What then, is a semiconductor? 
 
2. * A positively charged rod is brought close to 

a neutral piece of paper, which it attracts. 
Draw a diagram showing the charge on the 
rod and the separation of charge on the paper, 
and then explain why attraction occurs. 

 
3. * (a) Can an insulator be charged? If so, how 

would you charge an insulator? If not, why 
not? (b) Can a conductor be charged? If so, 
how would you charge a conductor? If not, 
why not? 
 

4. * A positively charged rod is held near, but 
not touching, a neutral metal sphere, as 
shown. (a) Draw the rod and sphere and add 
plusses and minuses to the drawing to show 
the charge distribution 
on the sphere. 
(b) Does the sphere 
experience a net force? 
If so, in which 
direction? Explain. 
 

5. * If a plastic rod is rubbed against wool, it 
becomes negatively charged. The rod is far 
away from a neutral metal sphere that is 
mounted on an insulator, as shown below. 
Draw three more diagrams to show the steps 
needed to charge the sphere by induction. 
Then explain 
this process of 
charging by 
induction. 
 

 
 
6. ** Contrast the net charge on a conductor to 

the free charges in the conductor. 
 
7. ** You are given two metal spheres on 

portable insulating stands, a plastic rod, and a 
piece of wool. Explain how you can give then 
spheres exactly equal but opposite charges. 
Draw diagrams to give evidence. 
 
 

Assignment #2 
 
Textbook: Read Section 16-5 
 
Online: Static Electricity Lesson 3a, 3b, 3c, 3d 
http://www.physicsclassroom.com/class/estatics 
 
8. * When several point charges are present in a 

given area, how can the total electric force on 
one of the charges be determined? 
 

9. * A person scuffling her feet on a wool rug on 
a dry day accumulates a net charge of –42 µC. 
How many excess electrons does she get? 
2.62 x 1014 

10. * Calculate the magnitude of the electrostatic 
force a +25 µC charge exerts on a +3.0 mC 
located 35 cm away. 
5.51 x 103 N 

11. * Two protons are 2.0 fm apart (fm = 
femtometer, look up the prefix femto!). What 
is the magnitude of the electric force of one 
proton on another? (Look up proton charge.) 
57.6 N 

12. * Particles of charge +75 µC, +48 µC, and  
–85 µC are placed in a line as shown below. 
 

 
 

The center one is 0.35 m from each of the 
others. (a) Calculate the net force on the right 
side charge. (b) Calculate the net force on the 
left side charge 
417 N, left; 147 N, left 

  



13. * Two spheres have identical charges and are 
located 0.75 m apart. The force between them 
is 0.30 N. What is the magnitude of the charge 
on each sphere? 
4.33 x 10-6 C 

14. ** Two point charges have a total charge of 
560 µC. When placed 1.10 m apart, the force 
each exerts on the other is 22.8 N and is 
repulsive. What is the charge on each? 
5.545 x 10-4 C, 5.528 x 10-6 C 

 
Assignment #3 

 
Textbook: Read Section 16-7, 16-8, 16-9 
 
Online: Static Electricity Lesson 4a, 4b, 4c, 4d 
http://www.physicsclassroom.com/class/estatics 
 
15. * A typical commercial aircraft is struck by 

lightning about once per year. When this 
happens, the external metal skin of the 
airplane might be burned, but the people and 
equipment inside the aircraft experience no ill 
effects. Explain why this is so. 
 

16. * A proton is released in a uniform electric 
field, and it experiences an electric force of 
3.75 ´ 10-14 N in a downward direction. What 
are the magnitude and direction of the electric 
field? 
2.34 x 105 N/C, down 

17. * What are the magnitude and direction of the 
electric field created by a +33 µC point charge 
when measured 20.0 cm directly above it? 
7.43 x 106 N/C, up 

18. * The electric field is 2400 N/C at a distance 
of 52 cm from a point charge. What is the 
electric field at a distance of 85 cm from the 
same charge? 
898 N/C 

19. * What are the magnitude and direction of the 
electric field at a point midway between a 
point charge of –8.0 µC and another point 
charge of +7.0 µC, located 8.0 cm apart? 
8.44 x 107 N/C 

20. ** Two unknown point charges, , 
produce an electric field of zero a point one-
third of the distance between them as shown. 
What is the ratio of ? 

 

 
1/4 

21. ** Charges, , are 
separated by a distance of 12 cm, as shown 
below. The electric field at the point P is zero. 
How far is P from ? 

 
0.29 m 

Assignment #4 
 
Textbook: Read Section 17-1, 17-2 
 
Online: Current Electricity Lesson 1a, 1b, 1c 
http://www.physicsclassroom.com/class/circuits 
 
22. * (a) If a negative charge is initially at rest in 

an electric field, will it move toward a region 
of higher potential or lower potential? 
(b) What about a positive charge? 
(c) How does the potential energy of the 
charge change in each instance? 
 

23. * By moving a 10 nC charge from point A to 
point B, it is determined that the electric 
potential at B is 150 V. What would be the 
potential at B if a 20 nC charge were moved 
from A to B? 

 
24. * How much potential energy change is 

required to move a –7.7 µC charge from 
ground to a point of +55 V higher potential? 
-4.24 x 10-4 J 

25. * (a) How much potential energy change is 
required to move a proton from a point with 
+125 V potential to a point of –45 V 
potential? ** (b) Put answer in electron volts. 
-2.72 x 10-17 J, -170 eV 

26. * How strong is the electric field between two 
parallel plates 5.8 mm apart if the potential 
differences between them is 220 V? 
3.79 x 104 V/m 

Q1  and Q2

Q1 /Q2

Q1 = −25µC and Q2 = +50µC

Q1



27. * A force of 0.043 N is needed to move a 
charge of 56 µC a distance of 20 cm in the 
direction of a uniform electric field. What is 
the potential difference that will provide this 
force? 
154 V 

28. ** What potential difference is needed to give 
a helium nucleus (q = 2e) a potential energy of 
65 keV? 
3.25 x 104 V 
 

Assignment #5 
 
Textbook: Read Section 18-1, 18-2, 18-8 
 
Online: Current Electricity Lesson 2a, 2b, 2c 
http://www.physicsclassroom.com/class/circuits 
 
29. * When you turn on a water faucet, the water 

flows immediately. You don't have to wait for 
the water to flow from the valve to the spout. 
Why not? Is the same thing true when you 
connect a wire to the terminals of a battery? 
 

30. * When a light bulb is connected to a battery, 
charges begin moving almost immediately, 
although electrons “drift” very slowly through 
a wire. Explain the difference. 
 

31. * A charging station for an EV car charges a 
battery using a current of 6.7 amps for 5.0 
hours. How much charge passes through the 
battery? How many electrons? 
1.21 x 105 C, 7.53 x 1023 electrons 

32. * When a nerve depolarizes, charge is 
transferred across the cell membrane. Usually 
about 9.0 pC (picocoulombs) of charge flows 
in about 0.50 ms (milliseconds). Convert 
units, and find the average current in amps and 
in nanoamps (nA). 
1.80 x 10-8 A, 18.0 nA 

33. * In a typical lightning strike, about 3.0 C of 
charge flows from cloud to ground, with a 
current of 14.3 kA (kiloamps). How much 
time elapses during a typical lightning strike? 
2.10 x 10-4 s 

34. ** When an electric cell (in a battery) is 
connected to a circuit, electrons flow away 
from the negative terminal in the circuit. But 
within the cell, electrons flow to the negative 
terminal. Explain. 

35. ** Which, if any of the statements below are 
true? (More than one may be true.) Explain 
your choices, including the false ones too. 
(a) a battery supplies energy to a circuit 
(b) a battery is the source of potential 
difference; the potential difference between 
the terminals of the battery is always the same 
(c) a battery is a source of the current leaving 
the battery; the current is always the same 
 
 

Assignment #6 
 
Textbook: Read Section 18-3 
 
Online: Current Electricity Lesson 3a, 3b, 3c 
http://www.physicsclassroom.com/class/circuits 
 
36. * What factors affect the resistance of a 

conductor? 
 

37. * The heating element in a toaster is made of 
Nichrome wire. Immediately after the toaster 
is turned on, is the current in the wire 
increasing, decreasing, or staying the same? 
Explain why. 
 

38. * (a) Using the upper row symbols shown 
below, draw an electrical circuit with at least 
one of each element. (b) Using the lower row 
symbols shown below, draw an electrical 
schematic with at least one of each element. 
(c) Describe what each element does in the 
circuit, paying close attention to the role of 
electrons in your explanation. 

 

 
39. * A hair dryer draws 7.5 A when plugged into 

120 V outlet. (a) What is its resistance? (b) 
How much charge passes though it is 15 min? 
(Assuming direct current.) 
16.0 W, 6,750 C 

40. * A 9.0 V battery is connected to a bulb with 
resistance of 1.6 W. How many electrons leave 
the battery per minute? 
2.10 x 1021 electrons/min 

  



41. * A person notices a mild shock if the current 
along a path through the thumb and index 
finger exceeds 80 µA. (a) Determine the 
maximum potential difference without shock 
for dry skin with a resistance of 4.0 ´ 105 W. 
(b) Determine the maximum potential 
difference without shock for wet skin with a 
resistance of 2.0 ´ 103 W. 
32.0 V, 0.16 V 

42. ** An electric device draws 6.50 A at 240 V 
(a) if the voltage drops by 15%, what will be 
the current, assuming nothing else changes? 
(b) If the resistance of the device were 
reduced by 15%, what current would be drawn 
at 240 V? 
5.53 A, 7.65 A 

 
Assignment #7 

 
Textbook: Read Section 18-5 
 
Online: Current Electricity Lesson 3d 
http://www.physicsclassroom.com/class/circuits 
 
43. * The equation  indicates that the 

power dissipated in a resistor decreases if the 
resistance is increased, whereas the equation 

 implies the opposite. Is there a 
contradiction here? Explain. 
 

44. * The heating element of an electric oven is 
designed to produce 3.3 kW of heat when 
connected to a 240 V outlet. What is the 
resistance of the heating element? 
17.5 W 

45. * What is the power consumption of a 3.0 V 
television remote control that draws a 
maximum of 320 mA of current? 
0.96 W 

46. * (a) Determine the resistance and current 
through a 75 W light bulb connected to an 
outlet of 120 V. (b) Repeat for a 440 W bulb. 
192 W, 0.625 A; 32.7 W, 3.67 A 

47. * (a) How much energy in kilowatts hours 
(kWh) does a 550 W toaster consume if it is 
used for a total of 15 minutes? (b) At a rate of 
18 cents/kWh, how much does this toaster add 
to a monthly bill if used every morning for 
month (30 days)? (c) Repeat the calculation 
for a refrigerator rated at 150 W (average) 
used constantly for the entire month! 
0.1375 kWh, 74.3 ¢/mo, 108 kWh, $19.44/mo 

48. ** A power station delivers 620 kW of power 
at 12,000 V to a factory through wires with a 
total resistance of 3.0 W. How much less 
power is wasted if the electricity is delivered 
at 50,000 V rather than 12,000 V? (Hint: for 
long distance wires, thermal loss due to 
resistance requires the P = I2R law.) 
7,550 W 

 
Assignment #8 

 
Textbook: Read Section 19-1, 19-2 (to page 522) 
 
Online: Current Electricity Lesson 4a, 4b 
http://www.physicsclassroom.com/class/circuits 
 
49. * If all you have is a 120 V outlet, would it be 

possible to light several 6 V lamps without 
burning them out? How? 
 

50. * A 650 W and a 2200 W resistor are 
connected in series with a 12 V battery. 
(a) What is the current in the circuit? 
(b) What is the potential difference across the 
each resistor? 
0.00421 A, 2.74 V, 9.26 V 

51. * A 4.0 W resistor, an 8.0 W resistor, and a 
12.0 W resistor are connected in series with a 
6.0 V battery. (a) Draw the schematic diagram 
for the circuit, (b) determine the equivalent 
resistance and the current for the circuit, and 
(c) determine the potential difference across 
each resistor. 
24 W; 0.25 A; 1.0 V, 2.0 V, 3.0 V 

P = ΔV 2 / R

P = I 2R



52. * An 18.0 W resistor, 9.0 W resistor, and 6.0 W 
resistor are connected in series with a battery. 
A voltmeter measures 36 V of potential 
difference across the 9.0 W resistor. (a) 
Determine the potential difference across the 
other two resistors and across the battery.     
(b) Determine the power dissipated by each 
resistor. 
72 V, 24 V; 288 W, 144 W, 96 W 

53. * A flashlight bulb rated at 2.5 W and 3.0 V is 
operated by a 9.0 V battery. To light the bulb 
at its rated voltage and power, a resistor R is 
connected in series as shown below. What 
value should the resistor have? 

 
7.2 W 

54. ** Many years ago, holiday lights had 8 bulbs 
connected in series, each rated at 7.0 W, 
connected to a 110 V source. What is the 
resistance of each bulb? 27.0 W 

55. ** For the circuit below, find the potential 
difference between (a) points a and b, 
(b) points a and c, and (c) points b and c. 
 

 
-0.3 V; +0.3 V; +0.6 V 
 
 

Assignment #9 
 
Textbook: Read Section 19-2 (to page 523-525) 
 
Online: Current Electricity Lesson 4c, 4d 
http://www.physicsclassroom.com/class/circuits 
 
56. * Household outlets are often double outlets. 

Are these connected in series or parallel?     
(a) How do you know? (b) What are the 
advantages and disadvantages of this wiring? 
 

57. * Three resistors are connected to a 12 V 
battery as shown below. Determine the current 
in the circuit and the current in each resistor. 
 

 
0.66 A, 0.21 A, 0.17 A, 0.29 A 

58. * Light bulbs are designed with resistances 
that determine the power rating, assuming 
each bulb is connected to a 120 V source. 
(a) Calculate the resistance of a 75 W, a 60 W, 
and a 40 W bulb. (b) If these three bulbs are 
connected in parallel, determine the circuit 
current, and the current through each bulb. 
192 W, 240 W, 360 W; 1.46A, 0.625A, 0.50A, 0.333A 

59. * A 4.0 W resistor, an 8.0 W resistor, and a 
12.0 W resistor are connected in parallel with a 
6.0 V battery. (a) Draw the schematic diagram 
for the circuit, (b) determine the equivalent 
resistance and the current for the circuit, and 
(c) determine the current in each resistor. 
2.18 W, 2.75 A; 1.50 A, 0.75 A, 0.50 A 

60. * An 18.0 W resistor, 9.0 W resistor, and 6.0 W 
resistor are connected in parallel with a 
battery. An ammeter measures 6.0 A of 
current though the 9.0 W resistor. 
(a) Determine the current through the other 
two resistors, and (b) Determine the power 
dissipated by each resistor. 
3.0 A, 9.0 A; 162 W, 324 W, 486 W 

61. ** A 75 W, 110 V bulb is connected in 
parallel with a 40 W, 110 V bulb. What is the 
net resistance? 
105 W 

62. ** A 2.8 kW and a 2.1 kW resistor are 
connected in parallel; this combination is 
connected in series with a 1.8 kW resistor. If 
each resistor is rated at 0.5 W (maximum 
without overheating), what is the maximum 
voltage that can be applied across the whole 
network? 
50 V 

 
  

3 Ω

4 Ω

1 Ω2 Ω

1.5 V

1.5 V

a

cb



Assignment #10 
 
Textbook: Read Section 19-2 (page 526-528) 
 
Online: Current Electricity Lesson 4e 
http://www.physicsclassroom.com/class/circuits 
 
63. * Draw a schematic diagram, and label each 

circuit element, for the circuits shown below: 

 

 
 

64. * What is the equivalent resistance between 
points a and b for the circuits shown below? 
 

Circuit 1       Circuit 2          Circuit 3 
  

 
 
 

 
65. * Find the current through and the potential 

difference across each resistor in the circuit 
shown below. Use a table method! 

 
0.5 A, 2.5 V; 0.5 A, 2.5 V; 0.5 A, 2.5 V; 1.5 A, 7.5 V 

66. * Find the current through, the potential 
difference across, and the power dissipated by 
each resistor in the circuit shown below. Use a 
table method! 

 
0.5 A, 2.5 V, 1.25 W; 0.5, 2.5, 1.25; 0.5, 5, 2.5; 1, 5, 5 

67. * Three small lamps, R1 = 4.5 W, R2 = 3.0 W, 
and R3 = 2.0 W, are connected to a 9.0 V 
battery, as shown below. (a) What is the 
current in each bulb? (b) What is the potential 
difference across each bulb? (c) What is the 
power dissipated by each bulb? 
 

 
1.58 A, 7.11 V, 11.2 W; 0.632 A, 1.89 V, 1.2 W 
0.947 A, 1.89 V, 1.8 W 

68. * In the circuit shown below, the 33 W resistor 
dissipates 0.50 W of power. What is potential 
difference across the battery? 8.47 V 

 
 

69. ** A photoresistor, whose resistance 
decreases with light intensity, is connected in 
the circuit shown below. (a) Draw a circuit 
diagram to illustrate how you would use a 
voltmeter and an ammeter to determine the 
resistance of the photoresistor in this circuit. 
(b) What do the two 
meters read when the 
resistance of the 
photoresistor is 2.5 kW? 
0.00257 A, 6.43 V 
 

24 W; 34 W; 54.5 W 
70. ** (a) What is the equivalent resistance of the 

circuit shown below? (b) What is the current 
in the 18 W resistor? (c) What is the current in 
the 12 W resistor? (d) What is the power 
dissipation in the 4.5 W resistor? Table 
method is recommended for (b), (c), (d). 

 
7.57 W; 0.333 A; 0.328 A; 0.948 W 


