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WHAT IS DIGITAL?    Digital (discrete) data 
 
Is data obtained by counting. It is also called discrete data because the items 

counted can be identified. A digital device counts discrete data. The readings 

taken by digital devices are very accurate. 

 

For example, text, graphics, and sound are all stored as 1s and 0s in your 

computer.  

 
 
Other examples; 

• A switch can be On or Off (1 or 0) 
• Integer (whole) numbers. You cannot have a whole number 

between 5 and 6. 
• A Fan can be set to 3 speeds. (It cannot be set to 2.5 speed!!) 
• A digital watch 
 

Note that each item is disjoint and there are no other values between the items. 
 
 
WHAT IS ANALOGUE?  Analogue (continuous) data 

 

Information sent as a picture or sign that humans can easily understand like 

the speedometer of the car. An analogue signal consists of a continuous flow 

of data. Examples of analogue data is human speech, speed, pressure and 

an analog watch. 

 
An analogue device measures continuous data. 
 

 
Analogue Signal - continuous      Digital Signal – discrete 
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CONVERTING ANALOGUE TO DIGITAL 
 

A computer is a digital machine. This is because information in a computer 

system can only be stored as a string of 1s and 0s.  For example, text, 

graphics, and sound are all stored as 1s and 0s in your computer. 

 
But what happens if we want to input analog data into a computer system? 
Analog data such as human speech has to be converted from analog to 

digital. 

 
Converting analog data into digital data means that we are translating 

something that people can appreciate, like a piece of art or music, into a string 

of 1s and 0s that a computer can understand.  

 
 
Example 1 
Whilst using a microphone, the sound card uses ____________ to 

__________conversion to turn music (or human speech) into computer files. 

 

 

Then the Sound card uses _____________ to ___________ conversion to 

turn the computer files back into sound that we can hear with the speakers. 

 
Example 2 
The data which telephone lines transfer is analogue data. On the other hand 

as we already know, the computer system deals with digital data. So a special 

device is needed to convert data that is coming from the telephone line into 

our computer. This is called a ___________ (Modulator / Demodulator). A 

modem converts data from digital to analogue and from analogue to digital. 

 
 
 
 
 
 

 
 

A to D 
converter 

D to A 
converter 
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2-STATE ELECTRONIC DEVICES 
 

A 2-state device is a device which can be in ONE out of TWO possible states. 

For example; 

1. A switch can be On or OFF 

2. _______________________________________ 

3. _______________________________________ 

 

The computer system is called a 2-State Electronic Device because it is made 

up of millions of switches. 

 
 
 
 
 
 
 
Exercise 1: 

1. What type of data is shown by a grandfather clock? Analogue or 
digital? Why? 

2 marks 
 
2. The following are examples of analogue or digital data.  Determine 

which type of data is analogue and which is digital. 
i. water level in a tank 
ii. steps in a staircase 

iii. temperature on a digital 
thermometer 

iv. people in a cinema
4 marks 

 
3. Which type of converter is used when scanning a picture? Why? 

2 marks 
 
4. What type of device is a modem, input, output or both? 

2 marks 
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WHAT IS THE BINARY SYSTEM? 
 

In mathematics we use the characters 0,1,2,3,4,5,6,7,8,9 to count. This is 

called the decimal number system, which makes use of base 10. This is 

convenient to use as it has 10 figures. Moreover it is easier to work with such 

a system to divide and multiply when working with mathematics. 

  

A computer system is an electronic machine and so is made up of switches, 

which can have only two states: ______ or ______. Thus they can be 

regarded as 2-state electronic devices. _____ is used to represent off, and 

_____ is used to represent on.  

So the binary system is ideal to use because it has just two digits 1 or 0. Each 

of these digits is called a _______.   

 

Other systems exist. For example Americans use the base 12 for measuring 

(12 inches =1 foot). Time uses base 60 (60 minutes = 1 hour) 

 
 
System Base  Digits  

Decimal 10 0,1,2,3,4,5,6,7,8,9 

Binary    

Hexadecimal   0,1,2,3,4,5,6,7,8,9,A, B, C, D, E, F  
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BINARY NUMBERS 
 
Computers use the ____________ system that has just two digits, 0 and 1. 

Each of these digital values is called a _______, the abbreviation form for 

binary digit. 

A bit is the smallest unit of data the computer can handle. 

Practically, computers process data in terms of _______ because bit is not 

very informative. A bit is not very informative because it can only represent a 

value either 0 or 1. 

A byte is _______ bits grouped together as a unit. The following is an 

example of a byte; 

  00101010 

 

A byte provides enough different combinations of 0s and 1s to represent 28  = 

256 individual characters that include numbers, letters and symbols. 

 

Remember that a byte is actually a series of on/off electrical states. 

 

 
CONVERSION FROM BINARY TO DECIMAL 

 
When we look at numbers in base 10 like 4206, we see that each digit has a 

different weight depending on its position in the number; 

 
Weight  Thousands Hundreds Tens Units 

 103 102 101 100 

 1000 100 10 1 
Digits 4 2 0 6 

 
The decimal number 4206 in base 10 actually means 
 
(4 x 103) + (2 x 102) + (0 x 101) + (6 x 100)  
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Now let’s look at a binary number, 1001. This time we know that a binary 

number is in base 2. So; 

Weight  Thousands Hundreds Tens Units 
 23 22 21 20 

 8 4 2 1 
Digits 1 0 0 1 

 
 
 
 
The binary number 1001 in base 2 actually means 
 (1 x 23) + (0 x 22) + (0 x 21) + (1x 20) 
 
If we work this sum we will have the following working 
= (1 x 23) + (0 x 22) + (0 x 21) + (1x 20) 
= (1 x 8) + (0 x 4) + (0 x 2) + (1x 1) 
= 8 + 0 + 0 + 1 
= 9 
 
So binary number 1001 is equal to decimal number 9 
    10012 = 910 

 
 

Exercise 2:  Express the following binary numbers in decimal form; 
  1112 

  1011012 

 111002 

00100112 

 

 

 
CONVERSION FROM DECIMAL TO BINARY 

 
To change decimal numbers into binary numbers we have to repeatedly 

divide the decimal number by 2. 

Example:  Convert the decimal number 1110 into a binary number 
 
 
 
 
 
 
 
 
 
 
Exercise 3:  express 5, 16, 29, 9, 51 and 121 in binary 

Remember when multiplying a  
number by Zero the result is Zero 

MSB LSB 
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UNITS OF STORAGE 
 

Unit Abbreviation Exact amount Approximate number 
of pages of text 

Bit (Binary Digit) Bit (b)   

Byte B 8 bits - 

Kilobyte KB 1024 B (210 B) ½ 

  1024 KB 500 

Gigabyte   500,000 

Terabyte   500,000,000 

 
 
 
Exercise 4:  
 1. How many bytes are there in 456 KB?   
 2. How many kilobytes are there in 20 MB? 

 3. How many kilobytes are there in 23 MB? 
 4. How many bytes are there in 10 MB? 

  5. How many bits are there in 10 KB? 
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Hexadecimal 
 
Hexadecimal - __________________________________________________ 

_____________________________________________________________________ 

 
� A number system using base 16. 

� Used in computing because long binary patterns can be written as 

short hexadecimal numbers. 

� The symbols are 0-9 and the letters  A B C D E F (which are equivalent 

to 10-15 in decimal, i.e. A=10, B=11, … etc) 
 

Convert Binary numbers into Hexadecimal by grouping 
 
In fact we can convert a binary number into hexadecimal by grouping the 
binary number in packets of four (beginning from LSB) 
 
Four bits can represent from 0 to 15 
 
Example: convert 1011011110112 to Hexadecimal. 
 
Divide in packets of 4   1011    0111    1011 
Get value of each packet     11         7          11 
Convert from decimal to 
Hex      B          7          B 

 
So 1011011110112 = 

 
B7B16 

 
Exercise 5:  Convert into Hexadecimal numbers 

1. 0011011110112 2. 110111011010010112

 

 
Convert from Hexadecimal to Binary 

 
As already seen, each hexadecimal digit represents 4 binary digits. Thus if we 
want to convert hexadecimal number B3A16 into binary we use the following 
method; 
Example: convert B3A16 to binary. 
 

B 3 A 
11 3 10 

1011 0011 1010 
 
Therefore, B3A16 = 1011001110102 

 
Exercise 6:  Convert these Hexadecimal numbers into Binary 

1. DE316 2. A2116
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Convert from Hexadecimal to Decimal 
 
Method 1 long 
We can convert Hexadecimal numbers to decimal by following two steps: 

1. Convert from Hexadecimal to Binary 
2. Convert from Binary to Decimal 

 
Method 2 short 
Hexadecimal numbers can be converted to Decimal numbers by using 
weights (16). 
 

Weight 162 161 160 

 256 16 1 
Digits A 2 5 

 
 
 

A2516 = (A x 256) + (2 x 16) + (5 x 1) 
      = (10 x 256) + (2 x 16) + (5 x 1) 
          = 2560 + 32 + 5 

     = 259710 

 
Exercise 7:  Convert these Hexadecimal numbers into Decimal 

1. DB316 2. 1BA16

 
Convert from Decimal to Hexadecimal 

 
Method 1 long 
We can convert Decimal numbers to Hexadecimal by following two steps: 

1. Convert from Decimal to Binary 
2. Convert from Binary to Hexadecimal 

 
Method 2 short 
Hexadecimal numbers can be converted to Decimal numbers by repeatedly 
dividing by 16.  
Example: convert 2610 to Hexadecimal 

 
 
 
 
 
 
 
 
 
 
 
Exercise 8:  Convert these Decimal numbers into Hexadecimal 

1. 5310 2. 2110

MSB LSB 
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TRUTH TABLES 
 

Truth Tables - __________________________________________________ 

______________________________________________________________

______________________________________________________________ 

 

Truth tables are tables which are set up to list all the possible inputs and their 

corresponding outputs.  With a truth table one can predict the output that is 

given by specific inputs. 

 
For example in mathematics; 
 

Input Output 
+ + + 
- - + 
- + - 
+ - - 

 
 
In truth tables, normally the digits ‘1’ and ‘0’ are used. For example; 
 

A B C 
0 0 1 
0 1 0 
1 0 0 
1 1 1 

( Inputs A and B give output C ) 
 
Note that other forms of truth tables can be found e.g. using ‘F’ for false and 
‘T’ for True. For example; 
 

A B C 
F F T 
F T F 
T F F 
T T T 
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LOGIC GATES 
A logic gate is a 2-state electronic device.  _____________ form the basis of 

the hardware of a digital computer. Logic gates are used to; 

• Control the flow of data inside the computer 

• Perform arithmetic and logical operations 

• Store the bits in main memory 

 
 
 
  Input (1 or more)   1 Output as an electrical pulse  
  

NOT gate 
If the bulb is NOT on … the bulb is off 
If the bulb is NOT off … the bulb is on 
 
Not gates have only one input and one output. 
The output of a NOT gate is the inverse of its input. 
A NOT gate is also known as an inverter. 
 

Input Output 

A B 
0 1 
1 0 

 
Boolean expression: ____________________ 

 
OR gate 

The output of an OR gate is similar to the output given by a parallel electrical 
circuit. 
 
 
 
 
 
 
 
The electrical circuit shown above has 2 inputs (switches) A and B and 1 
output P. 
 
 
 
 
 
 
 
 

Boolean expression: ____________________ 

Input Output 

A B P 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

Logic Gate 

N 

O 
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AND gate 
The output of an AND gate is similar to the output given by a series electrical 
circuit. The electrical circuit shown below has 2 inputs (switches) A and B and 
1 output P. 
 
 
 
 
 
 
 
 
 

Input Output 

A B P 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

 
Boolean expression: ____________________ 

 
 

LOGIC CIRCUITS          
 
Logic gates may be connected together to form a ________________.  The 
final output from a logic circuit is worked out by following through all the 
possible inputs through each gate.  This is easily done by constructing a truth 
table for the whole circuit. 
The full number of combinations for the original inputs to the circuit are 
worked out by 2n, where ‘n’ is the number of inputs to the circuit. 
 

 with 1 input, there are 21 combinations, ____ combinations. 

with 2 inputs, there are 22 combinations, 4 combinations. 

  with 3 inputs, there are 23 combinations, ____ combinations. 

with ___ inputs, there are 25 combinations, 32 combinations. 

 

 
Example 
 
 
 
 
 
 
To find Boolean expression from Logic Circuit; 

1. Write the expression for each gate 
2. Starting from the Circuit Output make substitutions 

A 

A 

B 

Y Z 


