
Unit A451:  
Computer systems and programming 

Section 2: Computing Hardware 
2/5: Binary Logic 
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Section Objectives 

Candidates should be able to: 
(a) explain why data is represented in computer 
systems in binary form 
 
(b) Be able to convert binary and denary 
numbers 
 



Why data is represented in computer 
systems in binary form 

• The CPU is made up of millions of tiny switches that can only be in 
one of two states, either 'ON' or 'OFF'. While the processing of data 
is taking place, the switches will alternate between these two states. 

• In our everyday lives, we use a number system that uses the 
numbers 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9. This is called a 'Denary 
System'. The denary system has 10 separate numbers. 

• However, this type of numbering system would not work for 
representing the two ‘on / off’ states within the computer system. 
We need to use a numbering system with just two values, in this 
case 1 and 0 (zero) to represent the two states.  

• This is called a binary number system. 

(d) explain why data is represented in computer systems in binary form 



Why data is represented in computer 
systems in binary form 

• So we can say that a 1 represents a switch that is ON and 0 
represents a switch that is OFF. 

• Digital data, known as bits, bytes, megabytes and gigabytes 
can also be represented as a binary number.  

• A binary number system has only two numbers, namely 0 and 
1  

• A 'bit' (short for Binary Digit) is the smallest unit of data that 
can be stored. Each 'bit' is represented as a binary number, 
either 1 or 0. 

• A 'byte' contains 8 bits, so for example, it could be stored as 
11101001.  

 
(d) explain why data is represented in computer systems in binary form 



Why data is represented in computer 
systems in binary form 

(d) explain why data is represented in computer systems in binary form 



Binary / Boolean ‘logic’ 

• Binary logic is applying the binary 1/0 on/off states to true 
and false statements. (Boolean Statements) 

• 1 = True  
• 0 = False 
• This is representing electronic circuits on the cpu being open 

or closed. 

(e) understand and produce simple logic diagrams using the operations NOT, AND and OR 



Logic – Venn Diagrams 

• In addition to true and false there are other simple logic 
operations a cpu performs based around AND, OR and NOT. 
 

      
 

(e) understand and produce simple logic diagrams using the operations NOT, AND and OR 

Pupils doing ICT 

ICT AND Business NOT doing ICT or Business 

Pupils doing Business 

ICT OR Business 



(e) understand and produce simple logic diagrams using the operations NOT, AND and OR 

 
How many 8’s can fit into 5? 

The answer can be 1 or 0. 
 

Click to continue… 

 

8 fits into 5 zero times… 
So we put a 0 in the 8 column. 

 
Click to continue… 

8 4 2 1 

Let’s take the number 5 and work out the binary representation… 

5 0 

Does 4 fit into 5? 
1 or 0 times? 

 
Click to continue… 

4 fits into 5!  
So we put a 1 in the 4 column. 

 
Click to continue… 

1 

We then have to take the 4 we have 
noted away from the original number… 

 
Click to continue… 

1 
This leaves 1 left over – we will now 
test our numbers against 1 instead. 

 
Click to continue… 

How many 2’s fit into 1? 
 

Click to continue… 

2 is larger than 1, so we put  
a zero in the 2 column. 

 
Click to continue… 

0 

Does 1 fit into 1? 
The answer can be 1 or 0. 

 
Click to continue… 

1 

1 fits into 1 exactly  
So, one last time, a 1 goes in the final column. 

 
Click to continue… 

So 5 = 0101 in 4-bit binary. 
We can check we have the answer right by adding 

the columns that hold a 1. 
4 + 1 = 5, so 0101 is correct. 
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