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Number Systems 

Binary (base2)   Denary (base10)   Hexadecimal (base16) 

Memorize the list 

128 64 32 16 8 4 2 1  

 

Case-1: Convert denary to binary 

65 

Place 1 on specific place so the total is 65  

        
128 64 32 16 8 4 2 1 

0 1 0 0 0 0 0 1 
 

96 

        
128 64 32 16 8 4 2 1 

 

215 

 

 

 

374 
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Case-2:  Convert binary to denary: 

01000001 

        
128 64 32 16 8 4 2 1 

0 1 0 0 0 0 0 1 
Add only the numbers with 1 

64 + 1 = 65 

 

10010101 

        
128 64 32 16 8 4 2 1 

 

 

 

 

 

 

00110011 
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Case-3: Convert binary to hexadecimal 

 

11011001 

From right size divide the binary value into groups of four 

1101 1001 

Write memorize list separately 

         
8 4 2 1  8 4 2 1 
1 1 0 1  1 0 0 1 

 

Add only the numbers with 1 

8+4+1 = 13           8+1 
= 9 

So the D9 is answer  

 

11000011 
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Case-4: Convert denary to hexadecimal 

Q-1 Convert 195 to hexadecimal. 

First convert denary to binary 

        
128 64 32 16 8 4 2 1 

1 1 0 0 0 0 1 1 
 

From right size divide the binary value into groups of four 

1100 0011 

Write memorize list separately 

         
8 4 2 1  8 4 2 1 
1 1 0 0  0 0 1 1 

 

8+4 = 12      2+1 = 3 

So the C3 is answer  

Q-2 Convert 96 to hexadecimal. 

 

 

 

 

Q-3 Convert 215 to hexadecimal. 

 

 

 

 

 

Q-4 Convert 174 to hexadecimal. 
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Case-5: Convert hexadecimal to denary 

Q-1 Convert B4 to denary. 

Convert to binary 

         
8 4 2 1  8 4 2 1 
1 0 1 1  0 1 0 0 

 

Group together 

        
128 64 32 16 8 4 2 1 

1 0 1 1 0 1 0 0 
 

128+32+16+4 = 180 

So 180 is answer. 

Q-2 Convert FF to denary. 

 

 

 

 

 

Q-3 Convert 3A2C to denary. 
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Binary Coded Decimal (BCD) 

4-bit code for each denary digit 

 

 

Any number greater than 9 cannot be represented in BCD 4-bit. For larger numbers each 
digit is written as 4-bit binary number. For example 46 = 0100 0110  

BCD is used in any scenario where a single digit needs to be transmitted / displayed. For 
example calculator, digital clock, etc. 

 

Case-1: Convert denary to BCD 

Q-1 Convert 54 to BCD. 

 

5  4 
0 1 0 1  0 1 0 0 

 

Answer is   01010100 
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Case-2: Convert BCD to denary 

Q-1 Convert BCD 01010100 into denary. 

From right size divide the binary value into groups of four 

0101 0100 

Write memorize list separately 

         
8 4 2 1  8 4 2 1 
0 1 0 1  0 1 0 0 

 

4+1 = 5       4 

Answer is 54 
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Binary Addition and Subtraction 
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Conversion of Negative Numbers 

Q-1 Convert -125 to binary form. 

Step-1: Ignore negative sign and convert to binary 

        
128 64 32 16 8 4 2 1 

0 1 1 1 1 1 0 1 
 

 

Step-2: Apply 2’s complement 

0 1 1 1 1 1 0 1  
1 0 0 0 0 0 1 0 1’s complement 
       1 Add 1 in 1’s complement 

1 0 0 0 0 0 1 1  
 
 

        

Note: All 2’s compliment numbers that start with 1 are negative number. 
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The first 4-bits would be 12 which is greater than 9 so it is not valid for BCD. 
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Binary Subtraction 

50 – 20 = 30 

50 + -20 = 30 

Apply two’s complement and then same working as binary addition. 

 

 

 

UTF stands for "UCS (Unicode) Transformation Format" 

Overflow 

Overflow occurs when there are more bits to store but less space. 
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ASCII Extended ASCII UNICODE 

 

ASCII 

 ASCII stands for American Standard Code for Information Interchange 
 It is 7-bit code, 128 characters can be represented. 

 

Extended ASCII 

 It is 8-bit code, 256 characters can be represented. 

 

Unicode 

 It is designed so that most characters in other languages can be represented. 
 It uses 16, 24, 32 bits 
 It is superset of ASCII 
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Binary and denary prefixes 
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 The smallest unit is bit. 
 1 byte contains 8-bits 
 4-bits are known as “nibble” 
 1 kilobyte = 1000 bytes 
 1 kibibyte = 1024 bytes 
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BITMAP 

Pixel: Smallest picture element 

Image Resolution: 

Image resolution is measured in pixels per inch, this value determines the amount of detail 
an image has. Higher resolution means there are more pixels per inch. 

 

 

 

Screen Resolution: 

Number of pixels which can be views horizontally and vertically on the screen. 

 

Screen Resolution is 1920 x 1080 = 2,073,600 
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Color Depth 

The number of bits used to represent one pixel. 
A color depth of 8 bits per pixel provides 256 different colors. 

 

      2 colors                              4 colors   8 colors         256 colors 

File size calculation 

Size = (Width pixels) x (Height Pixels) x (Color Depth) 

Color Depth unit is bit 
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Bit Depth 

The number of bits used to represent each of the red, green and blue color. 
A bit depth of 8 bits per primary color provides 256 x 256 x 256 = 16777216 different colors. 
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Metadata 

Data about data for example filename, file format, color depth 

File Header 

It contains information regarding the image such as image size, number of pixels, type of 
compression, color depth, bit depth or file location. Because of this, the bitmap file size is 
larger than the size of graphic alone.  

Features of graphic editing software: 

Some features are re-size, crop, blur, red eye reduction (Reduces red light reflected from 
human eye) 

 

Q-1 How images are encoded into digital format? 

 The images are stored as bitmap images. 
 Each image is made up pixels. 
 Each pixels is of single color. 
 Each color has a unique binary number. 
 Sequence of each binary number is stored of each image. 
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Q-2 What is difference between bitmap and vector? 

Bitmap Vector 
Bitmap are made up of pixels. Vector graphics store a set of instructions 

about how to draw the image. 
When bitmap is enlarged, the pixels get 
bigger and pixelates. 

When vector is enlarged, it is recalculated 
and does not pixelate. 

Bitmap files are usually bigger than vector 
graphics files because of the need to store 
data about each pixel. 

Vector graphics have smaller file size 
because they contain just the instructions to 
create the shape. 

Bitmap images can be compressed with 
significant reduction in file size 

Vector graphic images do not compress well 
because of little redundant data. 

 

Vector Graphic Terms 

Property: Data about the shape. 
Drawing List: The list of shapes involved in an image. 
Drawing Objects: The object made with different shapes.  
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Compression 

Q-1 Why do we need to compress a file? 

 The data files are very long.  
 It would take a long time to send the non-compressed file. 
 Compressed files will download fast. 
 A higher bandwidth would be needed to transmit the uncompressed file. 

Types of compression. 

Lossless File Compression: 

In this technique the data is not lost and the file can be decompressed as the original. This 
compression method is used where accuracy of data is important. 

Lossy File Compression: 

In this technique, the data is lost and the decompressed file is not same as the original. This 
compression method is used where accuracy of data is important. 

Q-2 A person wants to compress source code, which compression method is suitable? 

 Lossless technique will use. 
 Data will not lost. Any lost data means program will not work.  

Q-3 Photograph is to be emailed to a friend, which compression method is suitable? 

Lossy 

 All the data is not required. 
 The number of colors can be reduced without the user noticing. 
 Email requires a significantly smaller file size. 
 Takes a shorter time to transmit. 

Or Lossless 

 A high quality image may be needed. 
 All of the data is needed and cannot afford to lose any data. 
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Sound 

Digital Data: 
Data that has been stored as binary value which can be either 0 or 1. 
 
Analogue Data: 
Data obtained by measurement of physical property which can have any value from a 
continuous range of values. 
 
Sampling:  
Taking measurement of sound at regular time interval. 
 
Sampling Rate: 
The number of samples taken per second. 
 
Sampling Resolution: 
The number of bits used to store each sample. 
An increase sampling rate and increased sampling resolution will both cause an increase in 
file size. 
 
Q-1 How sampling is used to store the sound clip. 
The amplitude of the sound wave is determined at set time interval to get an approximation 
of the sound wave. Then encoded as sequence of binary numbers. Increasing the sampling 
rate will improve the accuracy of the recording. 
 
Quantization Error: 
It is the difference between the analog signal and the closest digital value at each sampling 
instant. 


