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13.2Using an Electric Meter
 

Most people who work with electric circuits use a digital multimeter to measure electrical quantities. These 
measurements help them analyze circuits. Most multimeters measure voltage, current, and resistance. A typical 
multimeter is shown below:
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13.2This table summarizes how to use and interpret any digital meter in a battery circuit. Note: A component is 
any part of a circuit, such as a battery, a bulb, or a wire.

Measuring Voltage Measuring Current Measuring Resistance

Circuit is ON Circuit is ON Circuit is OFF

Turn meter dial to voltage, Turn meter dial to current, Turn meter dial to resistance,
 labeled Ω

Connect leads to meter following 
meter instructions

Connect leads to meter following 
meter instructions

Connect leads to meter following 
meter instructions

Place leads at each end of 
component (leads are ACROSS 

the component)

Break circuit and place leads on 
each side of the break (meter is IN 

the circuit)

Place leads at each end of 
component (leads are ACROSS 

the component)

Measurement in VOLTS (V) Measurement in AMPS (A) Measurement in OHMS (Ω)

Battery measurement shows 
relative energy provided

Component measurement shows 
relative energy used by that 

component

Measurement shows the value of 
current at the point where meter is 

placed

Current is the flow of charge 
through the wire

Measurement shows the resistance 
of the component

When the resistance is too high, 
the display shows OL (overload) 

or ∝ (infinity) 
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13.2

Build a circuit containing 2 batteries and 2 bulbs in which there is only one path for the current to follow. The 
batteries should placed so the positive end of one is connected to the negative end of the other. This is called a 
series circuit, and it should form one large loop. 

1. Draw a circuit diagram or sketch that shows all the posts in the circuit (posts are where wires and holders 
connect together).

2. Measure and record the voltage across each battery.

3. Measure and record the voltage across each bulb.

4. Measure and record the total voltage across both batteries.

5. Measure and record the total voltage across both bulbs.

6. How does the total voltage across the bulbs compare to the total voltage across the batteries?

7. Break the circuit at one post. Measure and record the current. Repeat until you have measured the current at 
every post.

8. How does the current compare at different points in the circuit?

9. Disconnect one of the bulbs from its holder. Measure and record the bulb’s resistance. Repeat with the other 
bulb.

10. Create a set of step-by-step instructions explaining how to use the meter to measure a bulb’s resistance, the 
current through it, and the voltage across it. Find someone unfamiliar with the meter. See if they can follow 
your instructions.
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Practice set 2:
1. 4Al   +   3O2   →   2Al2O3
2. CO   +   3H2   →   H2O   +   CH4
3. 2HgO  →   2Hg   +   O2 
4. CaCO3   →   CaO   +   CO2 (already balanced)
5. 3C   +   2Fe2O3   →   4Fe   +   3CO2 
6. N2  +   3H2   →   2NH3
7. 2K   +   2H2O   →   2KOH   +   H2
8. 4P   +   5O2   →   2P2O5 
9. Ba(OH)2   +   H2SO4   →   2H2O   +   BaSO4
10. CaF2   +   H2SO4   →   CaSO4   +   2HF
11. 4KClO3   →   3KClO4   +   KCl

11.3 Radioactivity

1. In the answers below, “a” is alpha decay and “b” is beta
decay. 

2. Answers are:
a. During 11 minutes, fluorine-18 would experience 6 half-

lives. 
b. 0.16 gram would be left after 11 minutes (660 seconds).

3. The amount after 28,650 years would be 0.0313m where m is
the mass of the sample.

4. For one-fourth of the original mass to be left, there must have
been time for two half-lives. Therefore, the half-life for this
radioactive isotope is 9 months.

5. Answers are:
a. 0.8 W/m2

b. 3.6 × 1013 reactions per second

12.1 Einstein’s Formula

1. 9 x 1013 J
2. 5.4 x 1018 J
3. 9 x 1012 J
4. Answers are:

a. 3.87 x 1026 J
b. 3.87 x 1026 W
c. 1.36 x 1017 kg

d. 1.22 x 1034 J
e. 6.1 x 1024 J

5. Answers are:
a. 4,444 kg
b. Yes, we get much more energy from the sun than we use

in one year.

Unit 5 Skill and Practice Sheets

13.2 Using an Electrical Meter

1. Sample diagram:

2. First battery: 1.553 volts; second battery: 1.557 volts
3. First bulb: 1.514 volts; second bulb: 1.586 volts
4. 3.113 volts
5. 3.108 volts
6. The two voltages are approximately equal.
7. post #1: 0.0980 amps 

post #2: 0.0981 amps

post #3: 0.0978 amps
post #4: 0.0980 amps
post #5: 0.0980 amps

8. The current is approximately the same at all points.
9. First bulb: 15.4 ohms; second bulb: 16.2 ohms
10. Measuring resistance: First, set the meter dial to measure

resistance. Remove the bulb from its holder. Then place one
lead on the side of the metal portion of the light bulb (where
the bulb is threaded to fit into the socket). Place the other lead
on the “bump” at the base of the light bulb. The meter will
display the bulb’s resistance.
Measuring voltage: First, set the meter dial to measure DC
voltage. Locate the device (battery, bulb, etc.) that you wish
to measure the voltage across. Then place one meter lead on
one of the posts next to the device. Put the other meter lead on
the post on the other side of the device. The meter will display
the device’s voltage. If it shows a negative voltage, switch the
two leads.
Measuring current: First, set the meter to measure DC current.

Aluminum 
fluoride

AlF3
and

Magnesium nitrate
Mg(NO3)2

Aluminum nitrate
Al(NO3)3

and
Magnesium 

fluoride
MgF2

AlF3 + Mg(NO3)2 → 
Al(NO3)3 + MgF2

Reactants Products Chemical Equation

a. Answers are:

a→ b→ b→ a→ a→

a→ a→ a→ b→ b→

a→ b→ b→ a→
b. Answers are:

b→ a→ a→ b→ a→

a→ b→ a→ a→ a→

b→ a→ b→

238
92 U 234

90 Th 234
91 Pa 234

92 U 230
90 Th

226
88 Ra 222

86 Rn 218
84 Po 214

82 Pb 214
83 Bi

214
84 Po 210

82 Pb 210
83 Bi 210

84 Po 206
82 Pb

240
94 Pu 240

95 Am 236
93 Np 232

91 Pa 232
92 U

228
90 Bi

224
88 Ra 224

89 Ac 220
87 Fr 216

85 At

212
83 Bi 212

84 Po 208
82 Pb 208

83 Bi
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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:


