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Introduction 
The pictures above show a couple of digital multimeters that are typical to today’s electronics industry. Multimeters 
are very useful tools to computer technicians. They’re used to help technicians troubleshoot electrical problems that 
commonly effect computer workstations and printers. This module will describe the digital multimeter, how it works, 
and how to use it to make some basic measurements and tests.  
 
Words and Terms You Should Learn   

Analog to Digital Converter Ohm Function Switch 
Volts Frequency Range Switch 
Ampere Continuity Autorange 
Milliampere Polarity Electrocution 

 
The Digital Multimeter 
The portable digital multimeter is designed to measure voltage (volts), resistance (ohms), and current 
(milliamperes). It's features include a power switch, function selector for desired measurement, negative-sign 
indicator when measuring dc volts or dc milliamperes, digital readout by LCD (liquid crystal display) numerals, 
automatic positioning decimals, and an auto ranging display. The meter leads are color coded... Red for positive 
and black for negative. Additionally, the digital multimeter is powered by disposable batteries making it a very 
portable and easy to maintain instrument.  
Digital meter circuits change or convert the analog quantity into digital form. The device that does this is called an  
analog-to-digital converter, or ADC. Digital meters are rapidly replacing many of the analog meters previously used 
to measure electrical quantities and properties. There are three main reasons for this. First, the digital meter is easy 
to read. Second, the measurements are accurate. Third, the cost of purchasing a digital meter is becoming more 
competitive with the cost of an analog meter.  
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All meters are delicate instruments. They must be used with care to keep from damaging them mechanically or 
electrically. You must also choose a voltmeter or an ammeter with the right range. This means that the instrument 
must be able to safely handle the highest voltage or largest current being tested. You should always learn how to 
operate any meter before trying to use it. One of the best ways to do this is to read the operation and applications 
manual for the meter very carefully. This manual provides detailed instructions on how to use and read the meter 
safely and accurately.  
Voltmeters and ammeters are connected to energized circuits or in circuits to which a voltage will be applied. 
Therefore, it is very important to follow the appropriate safety rules while using them. Voltmeters and ammeters are 
often connected to a circuit with clips or screw terminals. It is always safer to turn off the power supply before 
making these connections. The circuit can then be turned on to make the measurement with a connected meter. In 
that way, you won’t run the risk of becoming part of the circuit and electrocuting yourself. 
 
Display Hold 
The HOLD switch freezes what’s ever on the display as soon as you press it. This is a handy feature if you have 
problems remember the measurements you just made. This feature can also cause problems for you when your 
making measurements. 
Let’s say that you’re measuring a voltage at one point in a circuit and then press the HOLD switch. What every the 
reading was at that instant remains on the display when you disconnect the test probes from the circuits. That’s 
pretty cool if you thing about it. If you forget to turn off Display Hold and continue measuring other points in the 
circuit, you may think what’s on the display are actually new measurements. They’re not… What’s on the display is 
the measurement you made when you pushed the HOLD switch. The symbol “HOLD” is placed on the display with 
the Display Hold feature is activated.  To exit and return to normal operation, press the HOLD switch or turn the 
function switch to another setting. 
 
Manual Ranging and Auto Ranging 
Many of today’s digital multimeters have both a Manual and Auto Range feature that allows the multimeter to zero 
in on the measurement that’s being taken.  This process is called resolution because you want the meter to resolve 
the best way to show the value with the few digits it has on its display. When the meter is in the Auto Range mode, 
the meter selects the range with the best resolution. When the meter is in the Manual Range mode, the operator 
overrides the Auto Range mode and selects the desired meter range manually. Normally, the digital multimeter is 
operated in the Auto Range mode for most uses. 
 
When you turn on the meter, it defaults to the Auto Range mode and “Auto Range” is shown on the meter’s display. 
 

1. To enter the Manual Range mode, press RANGE. Manual Range will show on the meter’s display. 
2. In the Manual Range mode, press RANGE to increment the range. After the highest range is shown, the 

meter will wrap to the lowest range.  
3. To exit Manual Range, press RANGE for at least 1 second or turn the function switch to another setting. 

The meter will return to Auto Range mode and “Auto Range” will show on the meter’s display. 
 
Using the Voltmeter - A voltmeter is always connected across a device or circuit under test. A dc voltmeter is a 
polarized instrument. This means that it must be connected to a circuit uses the correct polarity. That means + (red) 
to + and - (black) to -. If this isn’ done, the indication on the meter will be a negative voltage. An ac voltmeter can be 
connected across a device under test without regard to polarity.  
 
Using the Ammeter - The ammeter is normally connected in series with the device being tested. It may be 
permanently damaged if it is connected across an energy source or into a circuit with too much current. A dc 
ammeter must be connected into a circuit observing the right polarity. If not, the current reading will be displayed as 
a negative reading. An ac ammeter can be connected into a circuit without regard to polarity.  
 
Using the Ohmmeter - An ohmmeter is connected in parallel to the device or circuit in order to measure its 
resistance. When using an ohmmeter, always be sure there is no voltage applied to the device or circuit under test. 
The meter might be damaged if it is connected to an energized circuit... even if a very low voltage is present. 
Do not let your fingers touch the tips of the test probes while measuring resistance. If you do, the ohmmeter will 
combine the resistance of your body and the circuit being tested. Be especially careful of this when measuring high 
resistance values. In fact, it's always a bad idea to let any part of your body touch the metal tips of the test probes 
when making any kind of measurement. It's an easy way to get electrocuted. 
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Continuity Test – In addition to measuring resistance, an ohmmeter is used to make continuity tests. The 
continuity test shows whether or not there is a continuous electronic path from one test point to another. Continuity 
tests are very useful for checking the conductors hidden in wires, fuses, and other devices in which the complete 
path cannot be easily seen. In addition, continuity tests are commonly used for checking switches, transformers, 
and relay coils. Many of today’s digital multimeters have the continuity test built in as a selection on the function 
switch. If your meter doesn’t have a continuity setting you can use the ohmmeter setting. When making a continuity 
test, the ohmmeter is normally set to the R x 1 range. It’s then connected to the terminals of the device or the circuit 
being tested. If the readout stays at an infinite reading... there's no continuity meaning the circuit is open. If the 
reading is close to zero ohms, there is said to be direct continuity between the points under test.  
 
Review 
Basic digital multimeter measure voltage, current, and resistance and display the measured values on a numeric 
display. The digital voltmeter has high internal resistance, which is a very desirable characteristic of any voltmeter. 
It won’t load down the circuit while it’s being tested. The digital ammeter has very low resistance when measuring 
current allowing equally accurate measurements. 
 
Another desirable feature is the numeric display. Older analog meters use a moving needle against a scale to 
indicate measured values. The technician has to interpret the meter reading and position their head just right to get 
an accurate measurement. Numeric displays leave very little interpretation up to the user. What you read on the 
display is what is actually being measured. 
 
It’s essential for you to learn how to use a digital multimeter safely. There are times when you’ll have to measure 
lethal voltages. Always keep your mind on your work and adhere to all safety precautions. 
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Using the Digital Multimeter 

Exercise 1 – Measuring Voltage 

 
Exercise Objective 
 
In this exercise you’ll be measuring both direct current (dc) and 
alternating current (ac). You should be able to recognize what ac and dc 
sources of electricity are and how to safely operate the multimeter. You 
will be exposed to lethal voltages during the course of this exercise. 
It’s very important that you follow all instructions as written and ask your 
supervisor to check your work before you proceed. 
 
Discussion of Fundamentals 
 
There are two types of voltage that can be measured with a multimeter… Alternating Current (ac) and Direct 
Current (dc).  To measure of these properties you’ll be using the voltmeter part of the digital multimeter.  
 
The part of a multimeter that measures voltage is called the voltmeter. A voltmeter is always connected to the two 
points across a device or circuit under test. A dc voltmeter is a polarized instrument. This means that it must be 
connected to a circuit in the correct polarity. That means + (red) to + and - (black) to -. If this is not done, the 
indication on the meter will be a negative voltage. An ac voltmeter can be connected across two points under test 
without regard to polarity. 
 
Research Resources 
 
Company 

Web Site Description 

Fluke, Inc. www.fluke.com Fluke is a manufacture of a variety of electronic measurement instruments. Their site features 
their entire product line as well as technical references and on-line manuals for their meters. 

 
Required Materials  
 
Digital Multimeter with Test Leads 
C Cell Battery 
D Cell Battery 
AA Cell Battery 
Transistor Battery (9V) 
AC Power Cube or Power Pack 
110 Vac Computer Power Cable 
 
Procedures 
 
Are you ready to get your hands dirty? 
 
In the following steps you’ll be measuring both dc and ac voltage sources. A common source of direct current is 
batteries. However, it really is important to note that most electronic devices… even the ones plugged into the wall 
basically operate on dc. Electronic appliances like a stereo, computer, printer, or alarm clock takes the alternating 
current from the wall outlet and converts the voltage into direct current using a power supply.  Larger appliances 
have the power supply built into them where as smaller ones might use a power pack… also called a power cube or 
adapter. 
 
Gather up the exercise materials from your supervisor and set them up on an open tabletop giving you lots of room 
to work. Safety cannot be stressed enough during these exercises. If at anytime you feel unsafe… you probably 
are. Double-check with your supervisor if you feel uncomfortable with any step in the experiment. 

Name:  

Period:  

Date:  

What is Voltage? 
Before you measure it, you should know what voltage is. Voltage is
potential energy. It’s a mass of electrons poised on the negative
terminal of a power source (like a battery) waiting to make their way to
the positive terminal. When you’re measuring voltage, you’re actually
measuring the difference in potential (electrons really) between two
points. Voltage is sometimes compared to the pressure that pushes
water out of a faucet or hose.  
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Measuring DC Voltage Before You Get Started: You’ll be completely safe in this part of the experiment. We’re 

measuring very low dc voltages that are found in batteries and dc power packs. Follow 
the step-by-step instructions below and record your results in the appropriate spaces 
provided. It’s also important to note that your meter may look a little different than the one 
shown in the drawings. That’s all right. The experiment should work with any digital 
multimeter model. They all pretty much do the same thing. 

Step Results 
1. Connect the test leads to digital multimeter (Red to Red and 

Black to Black)   

2. Set the function switch to measure dc volts. Figure 1.  
3. If the meter is not in Auto Range mode, press the Range 

switch until the multimeter is in Auto Range mode.  
4. Read the print on the side of the D cell to determine the 

battery’s voltage and which end is negative (-) and which is 
positive (+).  

Vdc 

5. Touch the ends of the test probes to the battery as shown in 
Figure 2. Red goes to (+) and black goes to (-).   

6. Record the voltage reading. Vdc 

7. Does it match the voltage marked on the side of the battery? Yes / No 

8. Use the same procedure to record the C cell voltage. Vdc 

9. Record the AA cell measured voltage. Vdc 
10. Reverse the probes so Red goes to (-) and Black goes to (+). 

Record the voltage. Vdc 

11. Record the transistor battery voltage. Vdc 
12. Examine the print on the dc power pack (Figure 3) to determine 

the voltage output and connector polarity. Record your 
findings. 

Vdc 

13. Plug the power pack into an appropriate outlet and measure 
the voltage at the connector as shown in Figure 4. Record the 
output voltage. 

Vdc 

14. Does your reading match the voltage marked on the side of the 
power pack? Yes / No 

15. Turn the digital multimeter off.  

16. Return the materials to your instructor.  

 
Figure 1. DC Voltage Setting 

 
Figure 2. Measuring a Battery 

 
Figure 3. Power Pack Info Label 

 
Figure 4. Testing Power Pack Output 

 
OK… That wasn’t so bad. Was it? In this exercise you measured dc voltages. Direct 
current is always generated by batteries and sometimes produced by power supplies like 
accessory power packs. Computers use dc voltages almost exclusively so it’s a good 
thing you know how to measure it.  
 
Here’s what you should have learned. 
1. Always have an idea of how much voltage you should read before you 

measure it. That’s why you examined the batteries and power pack labels. 
2. Never touch the metal ends of the test lead probes while you’re measuring. 

Always place your fingers on the plastic handles well behind the plastic 
safety collars at the end of each probe. This prevents shocks. 

3. Polarity is the relationship between positive and negative. When 
measuring dc voltages you must observe polarity by always 
connecting the red probe to (+) and the black probe to (-). If you 
reverse this relationship… It’s called reverse polarity. 

4. The label on the power pack shows the Input Voltage, Output 
Voltage and Current, and the Polarity of the output connector. 

5. Measured values don’t always (actually never) match the indicated 
values. As long as they’re approximately the same… That’s usually 
good enough to get the job done. 
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Measuring AC Voltage Before You Get Started: Things get a little hairy in this section. Don’t worry. You’ll be 

completely safe if you follow directions and you get your instructor’s approval at the 
directed steps.  You’ll be measuring relatively high voltages… voltages that could kill 
you if you’re unsafe. It’s very important that you keep your mind on your work and remain 
safety conscious. Carefully follow the step-by-step instructions below and record your 
results in the appropriate spaces provided. It’s also important to note that your meter may 
look a little different than the one shown in the drawings. That’s all right. The experiment 
should work with any digital multimeter model.  
Step Results 
1. Connect the test leads to digital multimeter (Red to Red and 

Black to Black)   
2. Set the function switch to measure ac volts as shown in 

Figure 1.  
3. Press the Range switch until the multimeter is in Auto Range 

mode.  
4. Place the computer power cable on your work surface. DO 

NOT PLUG IT INTO POWER.   
5. Completely insert the ends of the test probes into the end of 

the power cord as shown in Figure 2. Since you’re measuring 
ac voltage, polarity isn’t an issue. These are the Neutral and 
Hot connectors as shown in Figure 3. 

 

6. Have your supervisor check your setup before you 
continue. OK 

7. Plug in the other end of the power cord to a working power 
outlet. DO NOT TOUCH THE PROBES WHILE POWER IS 
APPLIED. 

Yes / No 

8. Record the voltage shown on the display. Vac 

9. Dose the measure value fall within 110 to 120 Vac Yes / No 

10. Unplug the power cable.  

11. Have your supervisor check your setup before you 
continue. OK 

12. Disconnect the test probes from the end of the power cable.  
13. Turn the digital multimeter off.  
14. Return the materials to your instructor.  

 
Figure 1. AC Voltage Setting 

 
 

 
Figure 2. Measuring AC Line Voltage 

 
 
 

Hot 

 
 
 

Ground   Neutral 
Figure 3. Power Cord Pin-Out 

 

 
If you’re reading this… Congratulations! You Survived! Do you know why? 
Because your followed each of the instructions listed above. Safety came first.  
 
To be clear… This method of testing the presence of line voltage (110 or 220 
Volts ac) is a little on the safety extreme side. There’s nothing wrong with this 
method… especially for new technicians. Experts know their equipment and 
have learned through experience (because they’ve been shocked before) the 
fastest and safest way to work around high voltages. 
 
Here’s what you should have learned. 
1. Always have an idea of how much and what type of voltage you should 

read before you measure it. It could have been 110 or 220 volts depending 
on the country you’re working in and the power cord you’re using. 

2. Never touch the metal ends of the test lead probes while you’re measuring. 
Always place your fingers on the plastic handles well behind the plastic 
safety collars at the end of each probe. This prevents shocks and in this 
case serious injury or death. 

3. Polarity is the relationship between positive and negative. When 
measuring ac voltages it doesn’t matter what probe is attached to 
which connection because there is no (+) or (-) with ac. 

4. Measured values don’t always (actually never) match the indicated 
values. As long as they’re approximately the same… That’s usually 
good enough to get the job done. 
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Using the Digital Multimeter 

Exercise 2 – Measuring Continuity 

 
Exercise Objective 
 
In this exercise you’ll be testing for a continuous circuit path or Continuity. 
You should be able to recognize the types of devices and components 
that are supposed to have direct Continuity and those that normally have 
varying amounts of resistance or no Continuity. It’s very important that 
you follow all instructions as written and ask your supervisor to check 
your work before you proceed. 
 
Discussion of Fundamentals 
 
The Continuity Test shows whether or not there is a continuous electronic path from one test point to another.  In 
other words… Very low resistance to current flow. The metal conductor in electrical wire has great continuity where 
as insulators and semiconductors do not. Continuity tests are very useful for checking the conductors hidden within 
wires, fuses, and other devices in which the complete path cannot be immediately seen. In addition, continuity tests 
are commonly used for checking switches, transformers, and relay coils. The Continuity Test is a very popular 
Features and that’s why many of today’s digital multimeters have the Continuity Test built in as a selection on the 
function switch. 
 
When checking for Continuity, you must make sure there is absolutely no power applied to the circuit you’re testing. 
Connect the digital multimeter to the terminals of the device or to the points of the circuit being tested. If the readout 
stays at an infinite reading... there's no continuity and that means that the circuit is open. If the reading is close to 
zero ohms and the meter beeps, there is said to be direct continuity between the points under test. 
 
Research Resources 
 
Company Web Site Description 
Fluke, Inc. www.fluke.com Fluke is a manufacture of a variety of electronic measurement instruments. Their site features 

their entire product line as well as technical references and on-line manuals for their meters. 
 
Required Materials  
 
Digital Multimeter with Test Leads 
Hookup Wire, 6” 
110 Vac Computer Power Cable 
AC Power Cube or Power Pack 
Mechanical Pencil Lead 
 
Procedures 
 
In the following steps you’ll perform continuity checks on a variety of components and materials. Gather up the 
exercise materials from your supervisor and set them up on an open tabletop giving you lots of room to work. 
Safety cannot be stressed enough during these exercises. If at anytime you feel unsafe… you probably are. 
Double-check with your supervisor if you feel uncomfortable with any step in the experiment. 

Name:  

Period:  

Date:  

What is Continuity? 
 Continuity is the ability of a circuit or device to conduct electricity. It’s
nearly the same as resistance. However, continuity is more of a yes or
no situation. Either there’s continuity or there isn’t. Either it’s very low
resistance or it isn’t. When you’re measuring continuity, you’re actually
measuring resistance or opposition to current flow. Good continuity is
sometimes compared to clear hose between the faucet and sprinkler. If
there’s a kink in the hose, there’s poor continuity.  
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Measuring Continuity Before You Get Started: You’ll be completely safe providing you follow these 

directions. Follow the step-by-step instructions below and record your results 
in the appropriate spaces provided. It’s also important to note that your meter 
may look a little different than the one shown in the drawings. That’s all right. 
The experiment should work with any digital multimeter model. They all pretty 
much do the same thing. 
Step Results 
1. Connect the test leads to digital multimeter (Red to Red and Black to 

Black)   

2. Set the function switch to measure Continuity as shown in Figure 1.  
3. Put the Range switch in Auto Range mode.  
4. Firmly touch the tips of the test probes to the ends of a section of 

hook-up wire as in Figure 2. Is their direct continuity?  Yes / No 
5. Similarly touch the probe tips to the ends of a section of pencil lead. 

Is their direct continuity?  Yes / No 
6. Connect the tips of the test probes to the ends of the hot, neutral, 

and ground connectors of a computer power cord as shown in 
Figure 3. Is their direct continuity between each of the connectors?  

Yes / No 

7. Touch the tips of the test probes to the primary of the power cube as 
shown in Figure 4. Is their direct continuity? Yes / No 

8. Turn the digital multimeter off.  

9. Return the materials to your instructor.  

 

 
Figure 1. Continuity Setting  

 
 

 
Figure 2. Testing a Wire 

 
 

 
Figure 3. Testing a Power Cord 

 
 

 
Figure 4. Testing a Power Pack 

 

 
Safety Alert! 
Never… Never… Never try to test Continuity on a circuit or device that has 
power applied to it. You can damage the meter or injure yourself.  This also 
includes circuits that are powered by a simple battery. When the meter is in 
Continuity mode, a small amount of electricity is passed out the negative lead 
(BLACK), through the device you’re testing, and then back into the positive 
lead (RED) where it’s measured. If there’s even a small amount of electricity 
already in the circuit that you’re testing, that excess current will be channeled 
into the multimeter and may damage it.  
 
 
Here’s what you should have learned. 
1. You must disconnect all devices from a power source before you test them for 

continuity. 
2. Wires and practically anything else made of metal is a good conductor of 

electricity and therefore has direct continuity. 
3. In Continuity mode, the digital multimeter beeps when it detect direct 

continuity. 
4. The lead in pencils is actually made of carbon… not lead as the name 

implies. Carbon is a semiconductor and doesn’t conduct electricity that 
well. Therefore… pencil lead doesn’t have direct continuity. 
 
Actually… Lead was used in pencils quite some time ago. The frequent cases of school-
aged lead poisoning in the 1960’s brought about the use of carbon. Apparently chewing on 
pencil carbon isn’t a health problem. 
 

5. The input connection of a power pack does not have direct continuity 
because it’s connected to the primary of a step-down transformer. The 
transformer primary is actually a coil of copper wire. Although copper 
wire is a good conductor of electricity there’s some much of it (30 to 50 
meters) that is has significant resistance. Defective power packs have 
either infinite (open) or zero (shorted) resistance across the input 
connections. 

6. As always… Measured values don’t always (actually never) match the 
indicated values. As long as they’re approximately the same… That’s 
usually good enough to get the job done. 
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Using the Digital Multimeter 

Exercise 3 – Measuring Resistance 

 
Exercise Objective 
 
In this exercise you’ll measure the resistance of a few objects. You’ll 
learn about resistance and how it affects the flow of current. You also 
compare the Continuity and Ohms functions of a digital multimeter.  
 
Discussion of Fundamentals 
 
The part of a multimeter that measures resistance is the ohmmeter. An ohmmeter is connected across the 
terminals of the device or circuit you’re measuring. When using an ohmmeter, always be sure there is absolutely no 
voltage applied to the device or circuit under test. The meter might be damaged if it is connected across any point 
that has electricity applied to it... even if it’s a very low voltage. 
 
It’s also very important not to let your fingers touch the tips of the test probes while you’re measuring resistance. It’s 
not only a hazardous habit to get into it also puts your body into the circuit giving you a bogus measurement. Why? 
Because you’re not only measuring the device under test but the resistance of your body as well. Be especially 
careful of this when you’re measuring high values of resistance. 
 
Connect the ohmmeter to the terminals of the device or to the points of the circuit being tested. If the readout stays 
at an infinite reading... there's no continuity and that means that the circuit is open. If the reading is close to zero 
ohms then the circuit is describe as shorted… or a short circuit. Any measurement in between zero and infinity is 
the resistance of the device or circuit measured in Ohms. 
 
Resistance tests are very useful for checking semiconductors, wires, fuses, and other devices. In addition, 
resistance tests are used for checking switches, transformers, and relay coils.  
 
Research Resources 
 
Company Web Site Description 
Fluke, Inc. www.fluke.com Fluke is a manufacture of a variety of electronic measurement instruments. Their site features 

their entire product line as well as technical references and on-line manuals for their meters. 
 
Required Materials 
  
Digital Multimeter with Test Leads 
100 Ohm Resistor 
1000 Ohm Resistor 
33000 Ohm Resistor 
Mechanical Pencil Lead 
AC Power Cube or Power Pack 
 
Procedures 
 
In the following steps you’ll perform resistance measurements on a variety of components and materials. Gather up 
the exercise materials from your supervisor and set them up on an open tabletop giving you lots of room to work. 
Safety cannot be stressed enough during these exercises. If at anytime you feel unsafe… you probably are. 
Double-check with your supervisor if you feel uncomfortable with any step in the experiment. 

Name:  

Period:  

Date:  

What is Resistance? 
Resistance is the opposition to current. Current is the flow of electrons
as they make their way from the negative to the positive terminal of a
power source. Even the best of conductors have a certain amount of
resistance. Resistors are used in circuits to limit the amount of the
current and divide voltages. Resistance is sometimes compared to the
valve on the faucet that adjusts the amount of water (current) that’s
delivered to the sprinkler. The higher the resistance the smaller the
current… and visa-versa. 
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Measuring Resistance Before You Get Started: You’ll be completely safe providing you follow these 

directions. Follow the step-by-step instructions below and record your results in the 
appropriate spaces provided. It’s also important to note that your meter may look a 
little different than the one shown in the drawings. That’s all right. The experiment 
should work with any digital multimeter model. They all pretty much do the same 
thing. 
Step Results 
1. Connect the test leads to digital multimeter (Red to Red and 

Black to Black)   
2. Set the function switch to measure resistance as shown in 

Figure 1.  
3. Press the Range switch until the multimeter is in Auto Range 

mode.  
4. Firmly touch the tips of the test probes to the ends of a section of 

the 100 Ohm (Brown, Black, Brown) resistor as in Figure 2. 
What is the measured resistance in ohms?  

Ω 

5. What is the measured resistance of the 1,000 Ohm (Brown, 
Black, Red) resistor? Ω 

6. What is the measured resistance of the 33,000 Ohm (Orange, 
Orange, Orange) resistor? Ω 

7. Similarly touch the probe tips to the ends of a section of pencil 
lead. What is the measured resistance in ohms? Ω 

8. Touch the tips of the test probes to the primary of the power 
cube as shown in Figure 3. What is the measured resistance in 
ohms? 

Ω 

9. Pinch the test probe tip of one probe between your thumb and 
index finger of your left hand. Do the same with the other probe 
with your right hand. What is the resistance of your body? 

Ω 

10. Wet your finger tips and repeat step 8. What’s the resistance of 
your body now? Ω 

11. Turn the digital multimeter off.  
12. Return the materials to your instructor.  

 

 
Figure 1. Ohms Setting 

 
 
 
 

 
Figure 2. Testing Resistors 

 
 
 
 

 
Figure 3. Test Power Pack Primary 

 

Safety Alert! 
Never… Never… Never try to test resistance of a circuit or device that has power 
applied to it. You can damage the meter or injure yourself.  This also includes 
circuits that are powered by batteries. When the meter is in resistance mode, a 
small amount of electricity is passed out the negative lead (BLACK), through the 
device you’re testing, and then back into the positive lead (RED) where it’s 
measured. If there’s even a small amount of electricity already in the circuit that 
you’re testing, that excess current will be channeled into the multimeter and may 
damage it.  
 
Here’s what you should have learned. 
1. You must disconnect all devices from a power source before you test them 

for resistance. 
2. Wires and practically anything else made of metal is a good conductor of 

electricity and therefore has very low resistance.  
3. The lead in pencils is made of carbon… a semiconductor and doesn’t 

conduct electricity that well. Therefore… pencil lead doesn’t have low 
resistance and it changes depending on how far the test leads are apart. 

4. The input connection of a power pack has low resistance. The transformer 
primary is actually a coil of copper wire. Since copper wire is a good 
conductor of electricity it also has low resistance. A defective power pack 
would have high resistance on the input connections. 

5. As always… Measured values don’t always (actually never) match the 
indicated values. As long as they’re approximately the same… That’s usually 
good enough to get the job done. 
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