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Unit 1—Digital Information 

 Study Guide 
 

AP Standards 
This unit covers the enduring understandings of the AP Curriculum listed below. 

• DAT-1: The way a computer represents data internally is different from the way the data is interpreted and 
displayed for the user. Programs are used to translate data into a representation more easily understood by people. 

• IOC-1: while computing innovations are typically designed to achieve a specific purpose, they may have unintended 
consequences 

This unit includes content from the following topics from the AP CS Principles Framework.  

• 2.1 Binary Numbers 

• 2.2 Data Compression 

• 5.5 Legal and Ethical Concerns. 

 
 

1. Take at least 5 minutes to go through Unit 1 Lessons 1-12 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. Overflow Error 

6. Round-off Error 

7. Analog Data 

8. Sampling 

9. Lossy compression 

10. Lossless Compression 

11. Heuristic Design 

12. Innovation 

13. Creative Commons Copyright 

14. Peer to Peer Network 

15. Copyright 

16. Intellectual Property 

17. Open Access 

18. Open Source 

19. Binary Question 

20. Binary Message 

21. Bit 

22. Byte 

23. Protocol 

24. Binary Numbers 

25. Decimal Numbers 

26. Hexadecimal Numbers 

27. ASCII characters 

28. Image 

29. Pixel 

30. Metadata 

31. Code 

32. 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. Creating Protocols for sending binary messages 

b. Bits & the Binary Number System 

c. Converting between decimal, binary, and hexadecimal 
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d. ASCII encoding system 
 

4. Review all activity guides, reflection sheets, videos and check for your understanding bubbles in Unit 1 Lessons 1-12 

in Code.org. Answers to all reflections sheets are in Schoology in the Video Reflection Explanation folder.  

 

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 options 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. 

e. Be able to determine an overflow error 

 

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 2316 to binary 

b. Convert 11100102 to hexadecimal 

c. Be able to discuss hexadecimal colors (if I lower the value it is darker) 

d. Be able to discuss RGB triplets. 

 

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? You will be given the ASCII table on a test. 

 

9. Why is digital data represented in binary? Is there a limit to the types of data we can represent 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 the range of values (0-499) or the max decimal value 499 to binary? 

 

12. Order the following numbers from lowest to highest: AB16, 11011012, 8010  

 

13. What is overflow error and what would my error be if I wanted to represent the decimal number 2010 using only 4 

bits? 

 

14. What would the binary number 100112 look like if I added 1 to it? 

 

15. How is your name in ASCII a level of abstraction? Can “DEB” be rewritten in bits? How many bytes is it? 
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16. What does it mean to digitize an analog image? How does this relate to sampling? How does this relate to 

intellectual property and copyright? 

 

17. What is the difference between lossy and lossless compression? Why is a heuristic approach used in compression? 

 

18. An original text is made up of 100 characters.  The compressed text is 42 characters and dictionary is 17 characters.  

Find the compression percentage. 

 

19. Determine whether the following are examples of LOSSY or LOSSLESS compression. 

a. Rounding Pi to be 3.14 

b. Taking an image comprising of pixels with the RGB triplet of (150, 82, 60) and subtracting 75 from each RGB 

value 

c. Creating a dictionary/key to compress text with repeated patterns. 

d. An JPEG file which compresses color differences that are unnoticeable to the human eye. 

 

20. A photo has the dimensions of 4 pixels x 3 pixels and is saved with 3 bits per pixels. If the metadata is a total of 24 

bits, how many bits is the entire photo? 

 

21. Can a photo that is 24 bits per pixel be represented in hexadecimal? Explain. 

 

22. How many more color choices exist for a picture that is represented in 12 bits per pixel versus 3 bits per pixel? 

 

________________________________________________________________________________________________________________________________ 

 

Web tools to take practice problems: 
 

Required to be done in class 9.14.20 
MY AP Classroom –  

1. Login to https://apclassroom.collegeboard.org/ 

2. Find your class and QUIZ1 

3. Take the quiz (11 problems) and review (answers will be displayed after the final submit) 

4. You have until 6:00pm on 9.14.20 to take it. I will release an explanation video of the problems on Schoology 

after 6:00pm for you to review. 

 

 

EXTRA 

Delta Math –  

 1. Login to: https://www.deltamath.com/   (use your school email) 

 2. Select your class and the Unit 1 review 

 3. Take the quiz (8 problems) and review (answers and examples are displayed) 

 

EXTRA 

Kahn Academy - The Digital Information Unit @ 

https://www.khanacademy.org/computing/ap-computer-science-principles#x2d2f703b37b450a3:digital-

information 

 

https://apclassroom.collegeboard.org/
https://www.deltamath.com/
https://www.khanacademy.org/computing/ap-computer-science-principles#x2d2f703b37b450a3:digital-information
https://www.khanacademy.org/computing/ap-computer-science-principles#x2d2f703b37b450a3:digital-information

