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Science/Technology Lab #101
“Ohm’s Law and More!”

Basic Electronics Lab 2   #1201P
“Ohm’s Law and More!”

(Title Page)
created by author and educator g. art gibson and 

technically edited by jack carter

This lab was created to meet the needs of STEM, Automotive, HVAC, and Electronics students to 
become more proficient in the use of the Digital Multimeter. I have trained many technical people 
and one of their biggest needs was to know how to use and interpret the readings on a multimeter. 
In this lab, they will work with formulas for Ohm's Law, Watts Law, resistors in series, and resistors 
in parallel. This lab teaches how to calculate resistor wattage, resistors values with LEDs, current in 
series and parallel circuits, voltage drops, and more. It gives practice reading resistance, current, 
and voltage values and interpreting the readings on the display of a Digital Multimeter. This 
knowledge and experience will open up many opportunities at employment and entrepreneurship.

G. Art Gibson, 
Author/Educator
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Activity PageSolve the following 
problems using Ohm’s Law

Introduction to 
Ohm’s Law 14b

How much voltage are in these circuits?                                                                                   Ans: 7.02, 18.2, 23.8 volts

9 volts

R = ____

390 ohms

E = ____

910 ohms

E = ____

How much current is flowing in these circuits?                                                                     Ans: 0.04, 0.001, 0.009 Amps

680 ohms

E = ____

9

1

7

654

32

220 ohms

9 volts

I = ____ 
Amps

6.8k ohms

9 volts

I = ____ 
Amps

1000 ohms

9 volts

I = ____ 
Amps

How much resistance is in these circuits?                                                                                    Ans: 200, 90, 45 ohms

9 volts

R = ____

8

9 volts

R = ____

200, 90, 45 ohms

0.04, 0.001, 0.009 Amps

7.02, 18.2, 23.8 volts
I = 0.018 

Amps
I = 0.020 

Amps
I = 0.035 

Amps

I = 0.045 
Amps

I = 0.01 
Amps I = 0.02 

Amps



If you put two resistors in 
parallel, the total resistance in 
the circuit is calculated by the 
formula:
R (total) = (R1 x R2) / (R1 + R2)

(In words, this formula says that the 
total equivalent resistance of two 
resistors in parallel is R1’s value in 
ohms multiplied by R2’s value in 
ohms divided by the sum of R1 and 
R2.) 

If R1 is 100 ohms and
   R2 is 330 ohms then:

R (total) = (100 x 330) / (100 + 
330) = 33,000/430 = 76.7ohms
Ohm’s Law says: 
            I = E / R(total)

I = 9 / 76.7 = 0.117 Amps or 
               117 mAmps.
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Schematic Diagram of 
two resistors, R1 and R2, in 

PARALLEL with a 9-volt battery 

#2 Here is a schematic of two parallel 
resistors and a battery. Calculate 
the R(total) and the current.

R(total) = (1200x220) / (1200+220)=185.92
I  = 9 / 185.92

I  = 0.0484 Amps or 48 mAmps

#3 Here is a schematic of two parallel 
resistors and a battery. Calculate 
the R(total) and the current.

9 Volt Battery

R(total) = (R1 x R2) / (R1 + R2)
Then I = E / R(total)

How many milliamps of 
current are flowing in this 

circuit?  __________

100 ohms

330 ohms

9 volts

#1

220 ohms

1200 ohms

9 volts

100 ohms

390 ohms

9 volts

R(total) = (100x390) / (100+390) = 79.59
I  = 9 / 79.59

I  = 0.113 Amps or 113 mAmps

Ohm’s Law with 2 
resistors in Parallel16a

Lab #1201
OHM’S LAW
and more!



                   VERY IMPORTANT INFORMATION ABOUT USING THE MULTIMETER
               To avoid damage to the DMM, this is the correct procedure to set up the meter:

a. Measuring current requires much caution.  If you put the meter on the wrong Amps scale, you 
can blow the internal fuse. Always start with the highest Amps scale and then go down if it shows a 
very low reading.

b. The meter we show here has a 5 Amp DC jack.  That is for 5 Amps or less.
c. The meter also has four other ranges for current.  200u which means 200 microAmps or less, 

2000u which means 2000 microAmps or less, 20m which means 20 milliAmps or less, and 200m 
which means 200 milliAmps or less.

d. Every meter is different, so study carefully the current ranges before connecting the meter to read 
the current in a circuit.

1. If the meter has an ON/OFF switch, turn the meter OFF.
2. With the meter turned OFF, set the meter dial to the correct position.
3. If there is an on/off switch, turn it to ON.
4. Touch the tips of the meter probes to the circuit or device under test.

Multimeter Setup 20a1
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Measuring Voltages: If you want to measure a voltage and you are not sure what range to use, start at the 
highest voltage position on the dial which is the 250V position which is the highest on this meter.  Touch the 
probes to see what you read.  If it is too low, then move a lower range of voltage.
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Measure Resistance 
with the meter
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± 5 % Resistors

Lab #101
OHM’S LAW
and more!

Compare to 
Tolerance LESSON20a4

Now we are going to measure the resistance of each of the listed resistors below with the meter set to all the 
different ranges. Fill in the rectangle with what you see in the display for each resistor and each range. 
Circle the most accurate reading for each resistor.  Then, we will compare this reading to the Tolerance 
Chart on 20a2 to check if each resistor is within tolerance. (Remember, that to be within tolerance, a ± 5% 
resistor has to be between 5% less to 5% more than its nominal resistance value.)  We will again use the 
100 Ω resistor as an example. Notice that it says 98.7 ohms. To be within tolerance, this ± 5% resistor with a 
nominal value of 100 Ω has to be between 95 Ω and 105 Ω. It is and therefore it is within tolerance. Now let’s 
check all the rest of the resistors on this page and on page 20b3..

6800 X  1.05 =                               Max.

10,000 X  0.95 =                         Min. 10,000 X 1.05 =                             Max.

39,000 X  0.95 =                         Min. 39,000 X 1.05 =                             Max.

330,000 X  0.95 =                       Min. 330,000 X 1.05 =                           Max.

470,000 X  0.95 =                       Min. 470,000 X  1.05 =                           Max.

1,000,000 X  0.95 =                     Min. 1,000,000 X  1.05 =                        Max.

100 Ω 

220 Ω

330 Ω

200 Ω 2000 Ω 20k Ω 200k Ω 2000k Ω 

Resistance Ranges on Meter 

98.7 098 0.10 00.1 000

Resistor 
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Within 
Tolerance 

Circle
Answer 

Yes / No 

Yes / No 

Yes / No 

ud



Measure current flowing 
between the LED and the resistor.

Insert the MM into the circuit as 
shown and read the display.
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Measure the current 
LESSON22a

In lessons 22, 23, and 24, we 
are going to verify that the 
amount of current is the same 
everywhere in a series circuit. 

In this series circuit, the current 
flows clockwise from negative 
terminal of the 9-battery through 
the Red LED, through the 
multimeter, through a 390 ohm 
resistor and back to the battery.

Step#1: Build the circuit on a 
Solderless CB but do not 
connect the meter into the circuit 
yet.
Step#2: With the meter OFF, set 
the dial position to 20 mA.
Step#3: Insert the Black meter 
lead.

MM

390 ohm

The meter shows 17.82 mAmps

Circuit Schematic

Red

390 ohm

Black

Red LED

Red

Red

Black

lead into the COM socket and the Red 
meter lead into the V Ω mA socket. 
Step#4: Turn the meter ON.
Step#5: The circuit is still incomplete, or 
open, until you touch the Red probe tip 
to the Anode of the LED and the Black 
probe tip to one side of the resistor (as 
shown, in the picture on the right, by the 
Red and Black alligator clips). The LED 
will light up and your meter display 
should show approximately 18 mA or 
0.018 Amps. The meter on the right 
shows 17.82 mA or 0.01782 Amps. 


