Computing in the Modern World

                  Name: _______________________________________


                                                                                        Team members: _______________________________

Period: _________________________


Binary Number System

Academic Standard:

BCS-CMW-6 - Students will demonstrate an understanding of how numbers

Materials:


Computer, Binary Number System, internet, calculator,  ASCII Computer Coding 

handout
Timeframe:


2-days (traditional schedule)

Objectives:


-Students will list types of media represented by computers.

-Students will understand how computers represent, process, and display letters, 

numbers, and images using the binary number system.

-Student will learn how to convert decimal numbers to binary numbers (vice versa).

-Students will discuss/perform individual, team, and whole-class assignments to enhance their understanding of the binary system.

WHOLE CLASS – DISCUSSION (Background knowledge – 8 minutes)

1. What is the name of the number system you used to learn how to count? ANSWER: decimal system (base 10 numbers)
a. List the 10 symbols. ANSWER: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
b. Once you have used the single digits, you can create a combination of two and three digit numbers (and so on), such as the two digit combinations 11, 12, and 13, and three digit combinations 100, 101, 102.

c. TEAM PRACTICE #1 (4-member teams):  Determine how high you can count using your fingers on one hand.  How did you arrive at your answer?  Discuss, document, and present your findings to the class.
INSTRUCTIONS:  Type the following link into Internet Explorer.  Using the website, answer/solve the following questions/problems and complete the worksheet.  Use the navigational links 

LINK:  www97.intel.com/en/TheJourneyInside.  Click the tab Instructional Strategies.  Click Digital Information.  In the box on the right side of the computer, Supporting Material, click Background Information.

BACKGROUND INFORMATION – Part 1 (Individual reading/completion - 18 minutes)
Language of the computers.

2. Write three examples of how we interact with printed information. ANSWER:  printed information, sound, images

3. Computers use integrated circuits (chips) that include many transistors that act as switches. These transistors are either on or off. 

4. Electricity is either flowing through the transistor or it isn't. Thus, a circuit is either open (on) or closed (off). Something that can have only two states is called binary 

a. The word binary means two.

5. The binary number system represents the two states using the symbols 0 and 1.  Actually, there are no 0s and 1s inside the computer. Instead, the 0s and 1s represent the state of a transistor switch or a circuit.

Binary Code

6. The two states available in the electrical switches and circuits, on and off, provide a way to use the binary number system to represent information in a computer. 

7. Computer hardware is designed to work with the information after it has been binary-coded. Each of the 0s or 1s from the binary number system is called a bit (binary digit). 

a. Provide THREE examples of computer hardware.  ANSWER: monitor, keyboard, mouse, printer
8. Whether a computer is working with words, numbers, colors, graphics, or sound, the internal representation of the information is the same—a series of bits made up of 0s and 1s.

9. We are use to using a much larger set of symbols such as (provide THREE examples):  ANSWER 26 lowercase letters, 26 uppercase letters, 10 digits (decimal or base 10 numbers), a number of punctuation marks, and other symbols such as #, *, &, and =.

10. Computers use an 8-bit code for representing letters and other symbols. 

a. The letter “A” is represented by 0100 00012 and the letter B by 0100 00102. 

b. Similarly, all the other letters can be represented using this 8-bit binary code.
11. A group of 8 bits is called a byte. 

a. There are exactly 256 different 8-bit binary numbers (ASCII computer code:  American Standard Code for Information Interchange): 

0000 00002 represents base 10 number 0

0000 00012 represents base 10 number 1

0000 00102 represents base 10 number 2
1111 11102 represents base 10 number 254

1111 11112 represents base 10 number 255

12. In order to provide a way for the keyboard to function as a digital input device, the computer contains special tables that contain information about the letters and other symbols. Each key on the keyboard sits above a grid of wires, so that when we hit each key, the information is recorded and transmitted to binary code for computer processing.

BACKGROUND INFORMATION, Part 2 (Individual reading/completion - 15 minutes)
Storage of Binary Information

13. List THREE storage components in the computer that help expedite the processing of information (bits):  ANSWER:  hard disk, RAM, ROM, cache memory (special type of RAM)

14. For a person to make use of the results of the information processed, the computer must have a way to convert the digital information back to a form usable by the person operating the computer (output device).

a. One example is the display screen known as the monitor – capable of showing complex pictures by using 8-bit pixels to represent 256 possible colors [similar to the 8-bit binary code used to represent numbers (#11 above) and letters (#10 above)].

15. A special graphics chip inside the computer changes the digital information into a form that can be displayed. 

a. This reverses the input phase of translating keyboard input to a binary representation of output to the user, such as in using a printer.

16. TEAM PRACTICE #2 (15 minutes):  in teams of four, work together to complete the following table.  

17. TEAM PRACTICE #3 (15 minutes):  in your same teams, decode the following 9-bit code:
Decimal
128
64
32
16 
8
4
2
1 



Example #1
0
0
0
0
1
0
1
0 
 =   10

Example #2
0
0
0
1
1
1
1
0
 =   31

Example #3
1
1
0
0
1
0
1
1
=  203

1. 0000 0101 = 5
2. 1000 0001 = 129
3. 0000 1001 =  9
4. 0100 1111 = 73
5. 1110 0001 = 225
6. 1111 1111 = 256
18. INDIVIDUAL ASSIGNMENT #1 – ASCII Coding and Decoding (25 minutes).  Separate Handout.

19. Additional discussion, review, wrap-up 9 minutes
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