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Unit 1—The Internet 

Chapter 1: Representing and Transmitting Information 

 Study Guide 
 

Big Questions 

• Why do computers use binary to represent digital information? 

• How does data physically get from one computer to another? 

• Are the ways data is represented and transmitted with computers laws of nature or a laws of man? 

 
Enduring Understandings 

• 2.1 A variety of abstractions built upon binary sequences can be used to represent all digital data. 

• 3.3 There are tradeoffs when representing information as digital data. 

• 6.2 Characteristics of the Internet influence the systems built on it. 

• 7.2 Computing enables innovation in nearly every field. 

 

1. Take at least 5 minutes to go through Unit 1 Stage 1-7 and read the student lesson plans focusing on the important 

concepts presented in the Background and Vocabulary.  Feel free to write yourself some notes, definitions, ideas, etc. in the 

space below.  Also, be sure to review the reflections from throughout the unit. 

1. Abstraction 

2. Computer 

3. Data 

4. Information 

5. Redundancy 

6. Prototype 

7. Innovation 

8. Binary Question 

9. Binary Message 

10. Bit 

11. Byte 

12. Bit Rate 

13. Protocol 

14. Bandwidth 

15. Latency 

16. Pulse Rate 

17. Binary Numbers 

18. Decimal Numbers 

19. Hexadecimal Numbers 

20. ASCII characters 

21. Code 

22. Encoding 

 

 

2. Take a moment to think about the layers of encodings that allowed for formatted text to be transmitted over the internet.  

Imagine someone (not in this class) pointed to a piece of formatted text and said “Explain to me how this text was encoded 

and sent so that that when I received it, it looked like this.”   

 

3. Be prepared to answer any questions about the following topics: 

a. Sending binary messages 

b. Bits & the Binary Number System 

c. Converting between decimal, binary, and hexadecimal 

d. ASCII encoding system 

 

4. Review all activity guides and reflection sheets. All answers to reflection sheets are within Code.org. They are the 

circles or bubbles at the end of every lesson. 
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5. Be able to convert from binary to decimal and back.  

a. Convert the decimal number 1710 to binary.  

b. Be able to find out how many bits account for 32 possible value. Hint choices are 0-31, meaning 32 total 

options. 

c. Be able to find out how many option are available for 4 bit numbers, 5 bit numbers, etc… 

d. Be able to explain what happens to the available decimal options if we increase a bit in our message. 

 

6. Be able to convert hexadecimal to decimal and back 

a. Convert the decimal number 5810 to hexadecimal 

b. Convert the hexadecimal number F216 to decimal 

 

 

7. Be able to convert from hexadecimal to binary and back 

a. Convert the hexadecimal number F2316 to binary 

b. Convert 11100102 to hexadecimal 

 

 

8. Be able to convert an ASCII character to binary.  

a. How can we represent the ASCII name “Dan” in binary? 

b. The number 9010 represents which ASCII character? 

 

9. Why is digital data represented in binary? 

 

10. Why is digital data represented in hexadecimal? 

 

 

11. What is the minimum number of bits you would need to encode an alphabet that included 500 characters? Meaning 

how many bits would we need to convert 500 decimal to binary? 

 

 

12. Order the following numbers from lowest to highest: DAB16, 11011012, 8010  

 

 

13. When you add another bit to a binary number, how much are you increasing the number by? For example, compare 

1112 to 11112 

 

 

14. If images and movies take up a lot of data, explain the following scenarios in terms of bandwidth and latency. 

a. Pictures appearing slowly – high or low bandwidth 

b. Pictures appearing quickly – high or low bandwidth 

c. Immediate Load of anything  – high or low latency 

d. Takes forever to load anything – high or low latency 
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15. If I keep track of my data with 128 bit encryption, how many bits am I using? What happens if I lower my encryption 

to 64 bit. How did I change my level of encryption? 

 

 

16. Is there a limit to the number of things we can represent in binary? 

 

 

17. Recall the lab with the internet simulator where you were sending messages to each other: 

a. What did it mean to chunk the data/bits? 

 

b. Why was pulse rate so important? How is this similar to bit rate? 

 

 

c. What was your encoding protocol? Meaning, what were the rules you used to send your messages? Did you 

send everything in ASCII or did you encode/convert the messages to binary? 

 

 

18. How is your name in ASCII a level of abstraction? Can “DEB” be rewritten in bits? How many bytes is it? 

 


