
Activity #2 – Measuring Resistance 
 

Name: Sample 
 

Objectives:  1) To become familiarized with the resistor color code 
  2) To measure resistance using a multi-meter 
  3) To practice calculating % difference 
 
Materials: multi-meter, 8 different resistors 
 
Background: 
 
 Electrical resistance is an opposition to the flow of charge (current) in a circuit.  
Resistance is measured in ohms (Ω).  A resistor is a circuit element designed to have a 
known resistance.  Resistors are typically put in electronic devices to allow enough 
current that the device works properly, but is not damaged.  Resistance values are written 
on resistors in a “color code,” which you will be learning and using in this lab.   
 
Resistor Diagram: 

 
 

 Each resistor has a series of colored bands.  To determine the value of the resistor, 
we use the following chart: 

 
0 1 2 3 4 5 6 7 8 9 

Black Brown Red Orange Yellow Green Blue Violet Grey White 
 
 Each color represents the number above it.  The first two bands give us the first 
two significant digits of the resistor value, and the third band is the multiplier, meaning 
that it is the exponent to which 10 is raised.  The fourth band, which is usually gold or 
silver, represents the tolerance.  For our purposes, we will only use this band to help us 
know which way to hold the resistor when we read it (tolerance band to the right). 
 
Example: In the resistor above, the first three bands are yellow, violet, and red. 
 

Band 1 Band 2 Band 3(Multiplier) “Color” Value 
Yellow Violet Red 47 x 102 Ω 

 
 



Procedure:  
 
1) Obtain 8 different resistors and use them to fill in the Band Colors and “Color” value 
on the chart below. 
 
Resistor 

# 
Band 1 
Color 

Band 2 
Color 

Band 3 
Color 

 Tolerance 
Band 

“Color” 
Value 

Measured 
Value 

Difference
(%) 

1 Red  Red Brown Gold 220 218 -.91 
2 Brown Black Orange Gold 10,000 9,910 -.9 
3 Brown Black Yellow Gold 100,000 99,500 -.5 
4 Brown Black Red Gold 1,000 980 -2 
5 Yellow Violet Brown Gold 470 465 -1.06 
6 Yellow  Violet Red Gold 4700 4670 -.64 

 
2) For each resistor, measure the resistance using a multi-meter.  You may have to switch 
between the 2000, 20K, and 200K settings in order to get a proper reading.  Record each 
of these values in the Measured Value column in the chart above. 
 
3) You have now determined a value that the resistor should have according to its color 
code, and a value that you measured using a multi-meter.  Compare the values by 
calculating the % Difference. 
 

 % Difference = Measured Value – Color Value  x 100 
             Color Value  

 
Record each of these values in the % Difference column in the chart above. 
 
Analysis: 
 
1) Which resistors had the greatest % difference between its color value and measured 
value?  What tolerance band color did most of these resistors have? 
 
 The 470-Ω resistor had the greatest % difference between its color value and 
measured value.  Most (in fact, all) of the resistors had a gold tolerance band. 
 
2) What is the range of the resistor values (highest and lowest)? 
 
 220-10,000 Ω 
 
3) Determine the “color value” of the following resistor: 25 Ω 
 

 


