An introduction To The Binary Numbering System
Objective:  After participating in a teacher lead discussion and demonstration on the binary numbering system, students will demonstrate an understanding of how numbers and characters are represented in a computer. 
Concentration: BCS-CMW-6
Discussion: 

a. Review the decimal numbering system we use daily.  

· We use it every day, it’s base number is 10. Counting in decimals is done using 10 digits. 

· Introduce/explain the binary numbering system.   Computer work using 2 digits numbering system called binary.
· Computers only understand  binary numbers.

· Binary numbers are represented by “0”(Off)  and “1” (On)
b. Define the terms bit and byte.
· Bit   = one binary unit  “0” or “1”

· Byte = 8 bits grouped together 

Demonstrate:
a. Demonstrate how to convert numbers between decimal and binary. 
Assessment:  Student will complete an activity, demonstrating their ability to convert a decimal between decimal and binary.  The activity will be collected and graded.
Notes:  How to convert numbers between decimal and binary. 

· How does the binary system work? 
     A binary number looks like: 01001010
Each digit of a binary number is based on 2 to the power of x 

2 to the power of 0 = 1                       What patterns do you see? 
2 to the power of 1 = 2 


 
2 to the power of 2 = 4 


128   64   32   16   8    4    2    1     
2 to the power of 3 = 8      
2 to the power of 4 = 16                       A.  2 X the previous number
2 to the power of 5 = 32                       B. 8 positions/number 
2 to the power of 6 = 64                       C. 8 bits = a byte
2 to the power of 7 = 128 
2 to the power of 8 = 256 

· What is the decimal equivalent of 01001010?  
· All digits that are 0 remain 0, and are only useful as position placeholders. 
· All digits that are assigned a value of 1 have a decimal value that is equal to the power (2^x) of their position within the chart. 
· It’s helpful to create a chart  when converting between decimal and binary
Decimal     128  |   64   |  32   |
  16    |
 8    |
4    |   2    |   1

              ------------------------------------------------------------------
Binary        0     |    0     |    0    | 0     |
 0  |
0   |   0     |   0  
· Demonstrate how to convert numbers between decimal and binary.


Let’s convert the decimal number 74 to binary. 
· First, find the biggest power of 2 that is less than 74.
     2 to the power of 6 = 64
128  |
 64   |
32   |
16    |
 8    |
4    |   2    |  1

-----------------------------------------------------------
 0     |
 1     |    0    |
 0    |
  1  |
0   |   0   |    0

              ON      

· Next,  subtract 74-64  = 10

· Repeat the process to find the biggest power of 2 that is less than 10.  Right, that would be 2 to the power of 3 = 8 

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

-----------------------------------------------------------
 0     |
 1     |    0    |
 0    |
  1  |
0   |   0    |    0

            ON                              ON

· Next,  subtract 10-8  = 2

· Repeat the process to find the biggest power of 2 that is less than 2.  Right, that would be 2 to the power of 1 = 2 

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

-----------------------------------------------------------
 0     |
 1     |    0    |
 0    |
  1  |
0   |   1    |    0

            ON                             ON               ON

· So decimal 74 = 01001010
