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 Lesson Notes
The following is a summary of what we have 
already discussed about these three number 
systems.

Property Dec�mal 
Number 
System

B�nary 
Number 
System

Hexadec�mal 
Number 
System

Base 10 2 16
Digits 0,1,2,3,4,5,6,7,8,9 0,1 0,1,2,3,4,5,6,7,8,9,

A,B,C,D,E,F

We know that the computer uses binary and 
we humans are happier with decimal, so why 
do we learn about the hexadecimal system?  
It’s much easier for us to work in hexadecimal 
than in binary, and it’s very easy to convert 
from hexadecimal to binary and from binary to 
hexadecimal.
Hexadecimal can be used as shorthand for 
binary.
Just as in the decimal and binary numbering 
systems, each position in a hexadecimal number 
carries a different weight.  The first (from the 
right) position has a weight of 160, the second 
has a weight of 161 etc.  To get the value of a 
hexadecimal number as a decimal number, we 
multiply each digit by its weight and add the 
products together.

For example,
FACE16   = E × 160 + C × 161 + A × 162

    + F × 163

  = 14 × 1 + 12 × 16 + 10 × 256 
   + 15 × 4096
  = 64 20610

Conversion from hexadecimal to binary is easier 
than hexadecimal to decimal.  Each hexadecimal 
digit is written as four binary digits.  Convert each 
hexadecimal digit to its decimal equivalent first, 
and then convert the decimal value to binary.  
With much more practice, you will be able to 
convert directly from hexadecimal to binary.
For example,
FACE16 (F = 1510  A =1010  C =1210  E =1410)
=  1111 1010 1100 11102,
= 11111010110011102

Convers�ons from B�nary to Hexadec�mal and Hexadec�mal to 
B�nary
Binary numbers can be very cumbersome, especially when working with 32 bits.  The hexadecimal 
system (base 16) can be used as shorthand for binary numbers.  This lesson explains how to convert 
binary numbers to hexadecimal numbers and hexadecimal numbers to binary numbers.

 Lesson Outcomes
By the end of this lesson you should be able to:
• Convert numbers from the hexadecimal 

system to the binary system
• Convert numbers from the binary system to 

the hexadecimal system
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The video and web-based lessons are designed 
to achieve the following Learning Outcome as 
stated in the National Curriculum Statement.
LO 4: Programm�ng and Software Development
• Understand that simple data comes in 

different forms and that data typing is 
important.
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 Task
1. Convert the following hexadecimal numbers 

to binary:
6CD2516 A13BF16

2. Convert the following binary numbers to 
hexadecimal:
10 0100 1110 10102

1111 1011 0001 00002

Lesson Notes cont�nued...
To convert a binary number to hexadecimal, you 
need to group the binary digits, from the right, in 
groups of four.  If the last group does not have 
four digits, 0s can be added to the left to make 
four digits.  Convert each group of four binary 
digits to a decimal value.  Write the hexadecimal 
equivalent of each decimal value.  
For example,
1000101101010112 = 0100  0101  1010  10112  
(Written as groups of four digits)
(0100 = 416  0101 = 516  1010 = 1010  1011 = 1116)
 
 = 45AB16
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