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The base of a number system tells us how many different digit symbols are available before the 

place value moves one column to the left. 

 

Number base: Decimal 

Decimal (base 10) is the number system most commonly used. 

It contains the first ten digits from 0 to 9. 

Each time we count up to 10 in a column we add 1 to the next column to the left. 

 

1000s (103) 100s (102) 10s (101) 1s (100) 

1 3 2 9 

 

(1 × 1000) + (3 × 100) + (2 × 10) + (9 × 1) 

= 1329 

 

Number base: Binary 

Binary (base 2) is very important in computer science because computers represent data using two 

states, such as on or off, true or false, or charge and no charge. 

It contains just the digits 1 and 0. 

Each time we count up to 2 in a column we add 1 to the next column to the left. 

 

8s (23) 4s (22) 2s (21) 1s (20) 

1 1 1 0 

 

(1 × 8) + (1 × 4) + (1 × 2) + (0 × 1) 

= 14 

1110 in binary is 14 in decimal 
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Number base: Hexadecimal 

Hexadecimal (base 16) is often used in computer science because it provides a more compact way 

to write long binary numbers. 

For example, the binary number 1001011010101111 can be represented as the hexadecimal 96AF. 

It contains the first ten digits 0–9 and the first six letters, where A = 10, B = 11, C = 12, D = 13, E = 

14 and F = 15. 

Each time we count up to 16 in a column we add 1 to the next column to the left. 

 

4096s (163) 256s (162) 16s (161) 1s (160) 

1 3 B 9 

 

(1 × 163) + (3 × 162) + (11 × 161) + (9 × 160) 

= 5049 

13𝐵9 in hexadecimal is 5049 in decimal 
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Decimal to Binary 

Converting the decimal number 159 to binary. 

• The highest power of 2 which we can subtract from 159 is 27(128) 

• We can then put a 1 in the 128 column. 

128s 64s 32s 16s 8s 4s 2s 1s 

1        

 

• Subtract 128 from 159.  159 − 128 = 31 

• The highest power of 2 which we can subtract from 31 is 24 (16). 

128s 64s 32s 16s 8s 4s 2s 1s 

1 0 0 1     

 

• Subtract 16 from 31. 31 − 16 = 15. 

• The highest power of 2 which we can subtract from 15 is 23 (8). 

128s 64s 32s 16s 8s 4s 2s 1s 

1 0 0 1 1    

 

• 15 − 8 = 7. The highest power of 2 which we can subtract from 7 is 22 (4). 

128s 64s 32s 16s 8s 4s 2s 1s 

1 0 0 1 1 1   

 

• 7 − 4 = 3. The highest power of 2 which we can subtract from 3 is 21 (2). 

128s 64s 32s 16s 8s 4s 2s 1s 

1 0 0 1 1 1 1  

 

• 3 − 2 = 1. 

128s 64s 32s 16s 8s 4s 2s 1s 

1 0 0 1 1 1 1 1 

 

The decimal value 𝟏𝟓𝟗 in binary is 𝟏𝟎𝟎𝟏𝟏𝟏𝟏𝟏 
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Binary to Decimal 

Converting the binary number 101011 to decimal. 

• Put the binary number into a table with increasing powers of 2. 

• Add up the values in the columns that contain a 1. 

32s 16s 8s 4s 2s 1s 

1 0 1 0 1 1 

 

32 + 8 + 4 + 2 + 1 = 47 

The binary value 𝟏𝟎𝟏𝟎𝟏𝟏 in decimal is 𝟒𝟕 

 

Binary to Hexadecimal 

Converting the binary number 011011011111 to hexadecimal. 

• To convert a binary number into hexadecimal we split the binary number into groups of 4 

bits (a nibble). 

• We treat each group of 4 bits as a separate number and convert each group into a 

hexadecimal digit. 

 

011011011111 

0110 1101 1111 

6 D F 

 

011011011111 is 6𝐷𝐹 in hexadecimal 

 

 

 

 

 

 

 

 

 

 



 

                   Maths & Computer Science A-LEVEL COMPUTER SCIENCE 
AQA 

 
 

 

For learning, revision and tutoring 
www.mathsandcomputerscience.com 

5 
More resources 
Scan to visit MCS 

 

  
 

Hexadecimal to Binary 

Converting the hexadecimal number 4𝐵7 to binary. 

• To convert a hexadecimal number, we take each digit and convert it into its 4-bit binary 

equivalent. 

• We then combine these together. 

 

4B7 

4 B 7 

0100 1011 0111 

 

6𝐵7 is 010010110111 in binary 

 

Decimal to Hexadecimal 

Converting the decimal value 293 to hexadecimal. 

• 293 in binary is 100100101 

• Split the binary number into groups of 4 bits and convert each group into a hexadecimal 

digit. 

 

0001 0010 0101 

1 2 5 

 

The decimal value 293 is 125 in hexadecimal 

 

Hexadecimal to Decimal 

Converting the hexadecimal value A4E to decimal. 

• A4E in binary is 101000101110 

• Convert 101000101110 into decimal 

• 2048 + 512 + 32 + 8 + 4 + 2 = 2606 

 

The hexadecimal value A4E is 2606 in decimal 

 



  ( 1 × 1000 ) + ( 3 × 100 ) + ( 2 × 10 ) + ( 9 × 1 )


  = 1329


  = 1329


  ( 1 × 8 ) + ( 1 × 4 ) + ( 1 × 2 ) + ( 0 × 1 )


  = 14


  = 14
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  ( 1 ×  16 3 ) + ( 3 ×  16 2 ) + ( 11 ×  16 1 ) + ( 9 ×  16 0 )
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