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14.1Series Circuits
 

In a series circuit, current follows only one path from the positive end of the battery toward the negative end. The 
total resistance of a series circuit is equal to the sum of the individual resistances. The amount of energy used by 
a series circuit must equal the energy supplied by the battery. In this way, electrical circuits follow the law of 
conservation of energy. Understanding these facts will help you solve problems that deal with series circuits.

To answer the questions in the practice section, you will have to use Ohm's law. Remember that: 

Some questions ask you to calculate a voltage drop. We often say that each resistor (or light bulb) creates a 
separate voltage drop. As current flows along a series circuit, each resistor uses up some energy. As a result, the 
voltage gets lower after each resistor. If you know the current in the circuit and the resistance of a particular 
resistor, you can calculate the voltage drop using Ohm’s law.

1. Use the series circuit pictured to the right to answer 
questions (a)-(e).

a. What is the total voltage across the bulbs? 

b. What is the total resistance of the circuit? 

c. What is the current in the circuit? 

d. What is the voltage drop across each light bulb? 
(Remember that voltage drop is calculated by 
multiplying current in the circuit by the resistance of a 
particular resistor: V = IR.) 

e. Draw the path of the current on the diagram.

2. Use the series circuit pictured to the right to answer 
questions (a)-(e).

a. What is the total voltage across the bulbs? 

b. What is the total resistance of the circuit? 

c. What is the current in the circuit? 

d. What is the voltage drop across each light bulb? 

e. Draw the path of the current on the diagram.

3. What happens to the current in a series circuit as more light bulbs are added? Why?

4. What happens to the brightness of each bulb in a series circuit as additional bulbs are added? Why?

Current (amps) Voltage (volts)
Resistance (ohms)
----------------------------------------=

Voltage drop across resistor (volts) Current through resistor (amps) Resistance of one resistor (ohms)×=
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14.15. Use the series circuit pictured to the right to answer 
questions (a), (b), and (c).

a. What is the total resistance of the circuit? 

b. What is the current in the circuit? 

c. What is the voltage drop across each resistor?

6. Use the series circuit pictured to the right to answer 
questions (a)-(e).

a. What is the total voltage of the circuit? 

b. What is the total resistance of the circuit? 

c. What is the current in the circuit? 

d. What is the voltage drop across each light bulb? 

e. Draw the path of the current on the diagram. 

7. Use the series circuit pictured right to answer questions 
(a), (b), and (c). Consider each resistor equal to all others.

a. What is the resistance of each resistor? 

b. What is the voltage drop across each resistor? 

c. On the diagram, show the amount of voltage in the 
circuit before and after each resistor.

8. Use the series circuit pictured right to answer questions (a) - 
(d).

a. What is the total resistance of the circuit? 

b. What is the current in the circuit? 

c. What is the voltage drop across each resistor? 

d. What is the sum of the voltage drops across the three 
resistors? What do you notice about this sum?

9. Use the diagram to the right to answer 
questions (a), (b), and (c).

a. How much current would be measured 
in each circuit if each light bulb has a 
resistance of 6 ohms? 

b. How much current would be measured 
in each circuit if each light bulb has a 
resistance of 12 ohms? 

c. What happens to the amount of current 
in a series circuit as the number of 
batteries increases?
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Then break the circuit at the location where you wish to
measure the current. Connect one of the meter leads at one
side of the break. Connect the other lead at the other side of

the break. The meter will display the current. If it shows a
negative current, switch the two leads.

13.3 Ohm’s Law 

1. 3 amps
2. 0.75 amp
3. 0.5 amp
4. 1 amp
5. 120 volts
6. 8 volts
7. 50 volts
8. 12 ohms
9. 240 ohms
10. 1.5 ohms
11. 3 ohms
12. Answers are:

a. Circuit A: 6 V; Circuit B: 12 V
b. Circuit A: 1 A; Circuit B: 2 A
c. Circuit A: 0.5 A; Circuit B: 1 A
d. It is brighter in circuit B because there is a greater voltage

and greater current (and more power is consumed since
power equals current times voltage).

13. The current becomes 4 times as great.
14. If resistance increases, the current decreases. The two are

inversely proportional.
15. If voltage increases, current increases. The two are directly

proportional.
16. Remove one of the light bulbs. This decreases the resistance

and increases the current.
17. Remove one of the batteries. This decreases the voltage and

decreases the current.
18. Answers are:

a. 2 batteries and a 3 ohm bulb (or 4 batteries and all 3 bulbs)
b. 4 batteries and a 3 ohm bulb
c. 2 batteries and a 1 ohm bulb (or 4 batteries and a 2 ohm

bulb)
d. 4 batteries and a 1 ohm bulb

14.1 Series Circuits 

1. Answers are:
a. 6 volts
b. 2 ohms
c. 3 amps
d. 3 volts
e. Diagram:

2. Answers are:
a. 6 volts
b. 3 ohms
c. 2 amps
d. 2 volts
e. Diagram:

3. The current decreases because the resistance increases.
4. The brightness decreases because the voltage across each

bulb decreases and the current decreases. Since power equals
voltage times current, the power consumed also decreases.

5. Answers are:
a. 3 ohms
b. 2 amps
c. 1 ohm bulb: 2 volts; 2 ohm bulb: 4 volts

6. Answers are:
a. 12 volts
b. 4 ohms
c. 3 amps
d. 6 volts

e. Diagram: 

7. Answers are:
a. 2 ohms
b. 1 volt
c. Diagram:
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8. Answers are:
a. 6 ohms
b. 1.5 amps
c. 2 ohm resistor: 3 volts; 3 ohm resistor: 4.5 volts; 1 ohm

resistor: 1.5 volt
d. The sum is 9 volts, the same as the battery voltage.

9. Answers are:
a. Diagram A: 0.5 amps; Diagram B: 1.0 amps
b. Diagram A: 0.25 amps; Diagram B: 0.5 amps
c. The amount of current increases.

14.2 Parallel Circuits 

Practice set 1:
1. Answers are:

a. 12 volts
b. 6 amps
c. 12 amps
d. 1 ohm

2. Answers are:
a. 12 volts
b. 4 amps
c. 8 amps
d. 1.5 ohms

3. Answers are:
a. 12 volts
b. 2 ohm branch: 6 amps; 3 ohm branch: 4 amps
c. 10 amps
d. 1.2 ohms

4. Answers are:
a. 9 volts
b. 2 ohm branch: 4.5 amps; 3 ohm branch: 3 amps; 1 ohm

branch: 9 amps
c. 16.5 amps

Practice set 2:
1. Answers are:

a. 4 ohms
b. 6 ohms
c. 2.67 ohms
d. 2.4 ohms

2. Answers are:
a. 2.67 ohms
b. 1.2 ohms
c. 0.545 ohms

14.3 Electrical Power

1. Answers are:
a. 5 kW
b. 10 kWh
c. $1.50

2. Answers are:
a. 300 minutes
b. 5 hours
c. 1.2 kW
d. 6 kW
e. $0.90

3. 960 W
4. 24 W
5. Answers are:

a. 60 W
b. 0.06 kW
c. 525.6 kWh
d. $78.84

6. 0.625 A
7. Answers are:

a. 3 V
b. 1 A

c. 3 W
8. Answers are:

a. 24 ohms
b. 600 W
c. 0.6 kW

9. Answers are:
a. 20.5 A
b. 10.8 ohms
c. 18 kWh
d. $140.40

10. Answers are:
a. 6 ohms
b. 2 A
c. 12 W
d. 24 W

11. Answers are:
a. 12 V
b. 4 A
c. 48 W
d. 8 A
e. 96 W

15.2 Coulomb’s Law

Practice set 1:
1. The force becomes 1/9 as strong.
2. The force becomes 1/16 as strong.
3. The force quadruples.
4. The force doubles.
5. The force quadruples.
6. The force does not change.
7. The forces becomes 16 times as large.

Practice set 2:
1. 9 × 109 N
2. 2.16 × 109 N
3. 3375 N
4. 3.38 × 106 N
5. 5.63 N
6. 0.00556 C
7. 3.33 × 10-4 C
8. 6.7 m
9. 0.03 m
10. 2.96 × 10-12 C


