
Informat�on Technology Grade 10   Lesson Notes

Data Representat�on
Lesson
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 Lesson Notes
Just as in the decimal numbering system, each 
position in a binary number carries a different 
weight.  The fi rst (from the right) position has a 
weight of 20, the second has a weight of 21 and 
so on.  To get the value of a binary number as 
a decimal number, we multiply each digit by its 
weight and add the products together.  
For example,
Pos�t�ons:
4 3 2 1 0
1 0 0 1 12  = 1 × 20 + 1 × 21 + 0 × 22

  + 0 × 23 + 1 × 24

 = 1 × 1 + 1 × 2   + 0 × 4 
 + 0 × 8 + 1 × 16
 = 1 + 2 + 0 + 0 + 16
 = 1910

The method we use to convert decimal numbers 
to binary is to divide repeatedly by two and keep 
track of the remainders.
For example to convert 4910 to binary:
The short way to convert a decimal number to 
binary is to divide by 2 until you 
get to 1 ÷ 2. Follow the working 
out alongside.

Now we write down the 
remainders from the bottom to 
the top to give us: 1100012

Therefore, 4910 = 11 00012

In computers, characters are stored as bit 
patterns, usually using the ASCII encoding 
scheme, and numbers are stored using the binary 
numbering system.  When the “number” we want 
to store is not going to be used for arithmetic, 
we should rather store it as characters.  For 
example, if we want to store the address “27 
Ring Road”, we would want to store the number 
27 and the rest of the address as characters in 
the computer, not as numbers.  In the computer, 
the “27” would be represented by the bit pattern 
“00110010   00110111” in two bytes.  If 27 is a 
score for a test out of 30, and we want to do 
arithmetic with the 27, we would store the 27 as 
a number, not as characters since we cannot do 
arithmetic with characters

Convers�ons from B�nary to Dec�mal and Dec�mal to B�nary
Converting a binary number to a decimal number was introduced in the previous lesson.  This lesson 
gives another example of binary to decimal conversion and then continues with two examples of decimal 
to binary conversion.  We check the fi rst conversion by converting back to decimal. We compare the 
binary representation “27” as two ASCII characters with the binary representation of 27 as a number.

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

the binary system
• Convert numbers from the binary system to 

the decimal 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. What is the word size of the computer you 
 use?
2. Convert the following binary numbers to 
 decimal:
 101102  1100112

3. Convert the following decimal numbers to 
 binary:
 3810  12710

4. Explain the difference between 17 stored 
 as characters and 17 stored as a binary 
 number.

Work�ng out
49 ÷ 2 = 24 rem 1
24 ÷ 2 = 12 rem 0
12 ÷ 2 =   6 rem 0
 6 ÷ 2 =   3 rem 0
 3 ÷ 2 =   1 rem 1
 1 ÷ 2 =   0 rem 1




