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How to Use This Book


This book is focused only on you getting correct answers on the AP exam. Topics are covered in the same depth and scope as the AP exam. This book offers a comprehensive review of the Enduring Understandings, Key Concepts, Learning Objectives, and Essential Knowledge taught in the AP Computer Science Principles course. Each element of this book is designed to prepare you for the exam.




Diagnostic Test


First, take the Diagnostic Test to gain an understanding of your strengths and weaknesses. It is a 70 question complete test with detailed answer explanations.







Create Performance Tasks


This book includes six full sample Create Performance Tasks with complete written reports. All programs contain the requirements to fully score on the create task rubric. Programs are written in both graphical and text-based languages.







Review and Practice


Chapters are arranged in order of the big ideas with two chapters dedicated to algorithms. Seven hundred and sixty-five multiple-choice questions written in AP format cover all topics on the exam. All multiple-choice questions in this text include detailed answer explanations.







Practice Tests


The final section of the book offers the opportunity to take two full-length practice tests that include all question types found on the actual exam. A comprehensive answer explanation is provided for each multiple-choice question.







Online Practice


In addition to the diagnostic test and two practice tests within this book, there are also three full-length online practice exams. You may take these exams in practice (untimed) mode or in timed mode. All questions include detailed answer explanations.







For Students


This review book highlights all concepts in each chapter and explains them by giving content examples. How you use the book depends on how your school offers the course. Nevertheless, by answering the review questions at the end of each chapter and by taking the practice tests, you will have an indication of how well you will do on the actual exam.







For Teachers


This book can be used as a stand-alone textbook or in combination with any of the College Board approved curriculums.
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As you review the content in this book and work toward earning that “5” on your AP Computer Science Principles Exam, here are five essentials that you MUST know above everything else:
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	Implement all programming requirements for the Create Performance Task. Your program does not need to be a masterpiece, but it does need to contain the requirements. Make sure your submitted program contains a procedure, parameters, list, iteration, selection, and sequence. Use examples provided in this book to familiarize yourself with how the coding requirements can be implemented in your program. A 5000-line program that does not contain all the requirements will score lower than a 19-line program that does.
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	Understand what you programmed and be able to answer College Board questions in the written report. While College Board questions are vague, what they expect for answers is extremely specific. No partial credit is given. Use the examples and nonexamples provided in this book to understand how the College Board wants you to answer the written questions.
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	Be aware of the rules of syntax for the pseudocode used on the multiple-choice exam. The programming language used on the exam is unique to the College Board and can conflict with the rules for the programming language you used in class. For example, the index of a list begins with 1 on the exam but in many languages the index begins with 0.
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	Become familiar with the type of questions asked on the exam. For example, your multiple-choice exam will contain robot questions, tracing problems, finding error problems, converting number questions, looping questions, and others. Use the hundreds of example problems included in this book to prepare.
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	Understand the scope of questions used on the exam. Many topics on this exam are complex but what is tested on the exam is not complex. For example, the internet is a complex topic and could take months to cover to fully understand the topic. However, the scope and depth of internet questions included on this test are limited. This book only covers what is on the test.




















Preface


This book is aimed at students taking the AP Computer Science Principles exam and is designed to help students prepare for exam topics, regardless of what computer language or method they were taught.


The book provides in-depth instructions on how to complete the Create Performance Task with six complete written and coded examples. The provided sample responses are intended to serve as guiding resources only. Do NOT copy the sample responses! The College Board does rigorous checks for plagiarism.


The questions and examples all reflect the style of recent exam questions and cover the essential knowledge topics outlined by the College Board. For the benefit of students and instructors, we have included one diagnostic test and two practice exams in this book, with three more practice exams available online.
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Introduction


General Information About the Exam




AP Exams Are Going Digital


Starting in May 2025, the AP Computer Science Principles (AP CSP) Exam will be fully digital. You will complete the exam using the Bluebook digital testing application, which includes both multiple-choice and free-response sections.







How You’ll Take the Exam


You’ll use the Bluebook application to complete the exam. You can bring your own device or use a school-issued one, giving you flexibility in how you test.







Exam Structure Stays the Same


The format and content of the AP CSP Exam won’t change. You’ll still answer the same types of questions in the same sections, so your preparation remains focused on the material you’re already learning.







Tools to Support You


Bluebook comes with helpful features like highlighting, annotating, and answer elimination, which you can use during the exam to stay organized and focused.







Practice Opportunities


You’ll have access to digital practice tests in AP Classroom and the Bluebook app. These tools will let you get comfortable with the format before exam day.


Make sure to familiarize yourself with Bluebook and explore the available resources so you feel confident and prepared when you take the AP CSP Exam in 2025!







Overview of the AP Computer Science Principles Exam and Performance Task Deadlines


The AP Computer Science Principles exam is a three-hours long and includes 70 multiple-choice questions and 2 written response questions covering five Big Ideas accompanied by a performance task containing three submissions. The College Board recommends you submit your performance task on April 15, with a due date of approximately April 30. After your teacher sets up your College Board account, you will be able to submit your performance task starting December 3. I recommend you submit your performance task well before the April 30 deadline.


Because the College Board is constantly tweaking the dates, check for current dates at https://apstudent.collegeboard.org/apcourse/ap-computer-science-principles




Content of the Exam


Performance task: 30% of AP Grade


Guaranteed 9 hours of classroom time to finish


Program Code


Written Responses


Video of at least one significant part of your program running


Multiple-choice section: 70% of AP Grade


2 hours


70 multiple-choice questions


Creative Development 10–13%


Data 17–22%


Algorithms and Programming 30–35%


Computer Systems and Networks 11–15%


Impact of Computing 21–26%


Some exam questions may be aligned to more than one learning objective. For example, a question on programming might implement an algorithm and contain an abstraction.










Hints for Taking the Exam




The Multiple-Choice Section


The multiple-choice questions are worth 70% of your score and are administrated at the end of the school year. There is no penalty for wrong answers. So answer every question, even if you have to guess.


You have a little more than 1.7 minutes per question. You should have enough time to answer all questions on this test, and you will most likely have enough time at the end to go back to difficult questions.


The 70 questions are fatiguing. You should practice at least one of the sample tests given in one sitting. Robot and programming questions can be simplified by hand-tracing the code.


People score the performance task, while the EOC exam is scored by machine. The test is independent of the computer language used, but there are both text-based programming questions and block-based programming questions.







The Performance Task


Details on how to create a College Board account and how to submit your performance task can be found at https://apstudent.collegeboard.org/takingtheexam/about-digital-portfolio







Create Task


Allow your own interests to drive your choice of computing program.


Before you start writing, make sure you have read and understand the questions and how these questions are graded. There are small changes in the question each year, and the newest versions of both the questions and the scoring criteria can be found at https://apcentral.collegeboard.org/pdf/ap-csp-student-task-directions.pdf


Your program code should represent the results of explorations that go beyond the examples presented in class.


Again, the deadline for submission is April 30. The College Board recommends submitting by April 15.


















Diagnostic Test


The exam that follows has the same format as that used on the actual AP exam. There are two ways you may use it:




	1.Use it as a diagnostic test before you start reviewing. At the end of the test is a diagnostic chart that relates each question to sections that you should review. In addition, complete explanations are provided for each solution.


	2.You can also use it as a practice exam when you have completed your review.













Diagnostic Test


TIME: 120 MINUTES


70 QUESTIONS




DIRECTIONS: Each of the questions or incomplete statements below is followed by four suggested answers or completions. Select the one that is best in each case and fill in the appropriate letter in the corresponding space on the answer sheet.







	
1.Consider the following code segment, which uses the variables a and c.

a ← 3


a ← a + 5


c ← 3


a ← c + a


DISPLAY(a)


DISPLAY(c)


What is displayed when running the code segment?




	(A)3 3


	(B)3 8


	(C)11 3


	(D)3 11







	
2.When writing a program, what is true about program documentation?



	I.Program documentation is useful while writing the program.


	II.Program documentation is useful after the program is written.


	III.Program documentation is not useful when run speed is a factor.







	(A)I only


	(B)I and II only


	(C)II only


	(D)I, II, and III







	
3.An image stored on a computer contains pixels that represent how bright the red, green, and blue values are. The most common format for pixels is to represent the red, green, and blue, using 8 bits, which vary from 0 to 255. If the current red value is 10011101, what would be the new value in binary if the red value is increased by 4 in decimal?



	(A)157BIN



	(B)0100BIN



	(C)10011111BIN



	(D)10100001BIN








	
4.A programmer is writing software for a diverse set of users. While the program runs, the programmer wants to meet the needs of all her customers and reduce potential bias in her algorithms. What would be the benefit of collaborating with colleagues?



	(A)When collaborating, too many people try to lead the group and not enough members are willing to take a backseat, which will delay the release of the program.


	(B)Conflicts in the working styles within the group will decrease staff morale.


	(C)With multiple people looking over code, errors can be quickly fixed.


	(D)Multiple people with different life experiences can see the code and give perspective on the ways the original programmer can decrease bias.







	
5.Which of the following examples LEAST likely indicates a phishing attack?



	(A)An email indicates that a password is expiring and asks you to click a link to renew your password.


	(B)An email from a familiar company, which has the exact look of previous emails from this company, reports that the current credit card information on file has expired and has a link for you to reenter credit card information.


	(C)An email from the IRS contains the correct IRS logo and asks you to submit your social security number so the IRS can mail an additional tax refund. Additionally, the email contains a warning that if this information is not filled out within 30 days, the refund will be lost.


	(D)An email from your credit card company with the correct bank logo indicates that there has been unusual activity on your credit card and to call the number on your card to confirm the purchase.







	
6.With the lowering of the digital divide and more products using the internet, the world is running out of IP addresses. The current plan is to switch from IPv4, which holds 32 bits, to IPv6, which holds 128 bits.

With the increase from 32 bits to 128 bits, what is the resulting increase in possible IP addresses?




	(A)2 × 96


	(B)296



	(C)962



	(D)96







	
7.What type of error will the following procedure cause?

[image: A code snippet showing an array and a procedure call. Line 1: alist ← [1, 1, 25, 6] – assigns an array to the variable alist. Line 2: DISPLAY mystery(alist) – displays the result of calling the procedure mystery with alist as the argument. Line 3: PROCEDURE mystery(alist) – defines a procedure named mystery that takes alist as a parameter. Line 4: RETURN alist[0] – returns the first element of the array alist. The procedure mystery simply returns the first item in the list passed to it. In this case, the output would be 1.]




	(A)Logic error on line 1


	(B)Syntax error on line 4


	(C)Runtime error on line 4


	(D)Overflow error on line 1







	
8.What will the following code display?

[image: A code snippet that processes a list of animal-related words using a procedure. words ← ["Cat", "Meow", "Cow", "Bark"] — a list of strings is assigned to the variable words. DISPLAY mystery(words) — the result of the mystery procedure called with words is displayed. Procedure mystery(words): a ← "Friend" — initializes variable a with the string "Friend". A FOR EACH loop iterates through each item in words: a ← a + item — appends the current item to a. After the loop, "Friend" is appended again: a ← a + "Friend" RETURN a — the final string is returned. Output Explanation: The result will be: "FriendCatMeowCowBarkFriend" This is constructed by prepending "Friend", then adding each word in the list, followed by "Friend" at the end.]




	(A)Friend


	(B)FriendFriend


	(C)FriendCatMeowCowBarkFriend


	(D)a







	
9.A computer can use 6 bits to store non-negative numbers. Which of the following will NOT give an overflow error?



	I.54


	II.63


	III.64


	IV.89







	(A)All of the above


	(B)I, II, and IV only


	(C)I and III only


	(D)I and II only










Questions 10–14 refer to the information below.


A restaurant uses phones to take reservations and to place to-go orders. The restaurant is planning to update its system to provide more options to customers while decreasing the ordering time. Customers will now interact with a website instead of an actual person.


The upgraded system (but not the original system) stores all information from the web interactions for future references. This includes food items ordered, address, telephone number, and credit card info.


The original system and the upgraded system are described in the following flowcharts. Each flowchart uses the following blocks.
















	Block


	Explanation











	Oval


	The start of the algorithm







	Parallelogram


	An input or output step







	Diamond


	A conditional or decision step, where execution proceeds to the side labeled “Yes” if the answer to the question is yes and to the side labeled “No” if the answer to the question is no







	Rectangle


	The result of the algorithm










Original System


[image: Flowchart titled "Original System" showing a customer service process: Start (oval). Arrow leads to a decision diamond: "Customer’s call is answered by employee". Next decision: "Dining?" If No, the customer is directed to "Answer questions". If Yes, next decision: "Reservation?" If Yes, action: "Customer’s reservation is recorded". If No, action: "Customer to-go order is recorded". The chart visually represents how customer calls are handled depending on whether they are calling about dining and if they are making a reservation or placing a to-go order.]


Upgraded System


[image: Flowchart titled "Upgraded System" that outlines an enhanced customer service process. Start (oval). Arrow leads to: "Customer visits website" (parallelogram). Decision: "Dining?" If Yes → "Customer's reservation is recorded". If No → next decision: "Reservation?" If Yes → "Customer's reservation is recorded". If No → next decision: "Pickup?" If Yes → "Customer order is recorded". If No, next decision: "Delivery?" If Yes → "Customer order is recorded", then: Decision: "Customer’s address and customer number are recorded?" If Yes → end. If No → "Customer’s order, email, and food are recorded". If No → end. If at the start the user does not choose dining or order options, the system provides an alternative: "Answer questions via email". The upgraded system replaces phone-based interaction with a website interface and expands functionality to include delivery and pickup options with detailed data recording.]




	
10.Which of the following input data is needed by the upgraded system but was NOT needed by the original system?



	(A)Name


	(B)Order


	(C)Time of pickup or reservation


	(D)Customer’s car make and model







	
11.The upgraded system uses data not supplied by the customer. The new site is supposed to increase sales by suggesting products based on the order (would you like fries with that?) and decreasing processing time. Which of the following data is LEAST likely to be included in the web-based ordering system?



	(A)IP address of the customer


	(B)Previous list of food orders


	(C)A list of popular items frequently added to orders


	(D)Time to prepare order







	
12.Which of the following is MOST likely a data privacy concern of the upgraded system?



	(A)Storing credit card information can provide the user with a better experience by auto filling in data to speed up ordering.


	(B)Customers are more likely to make reservations.


	(C)Storing customer information will increase the likelihood of a phishing attack by rogue hackers.


	(D)Customers’ personal data can be compromised if hackers gain access into the ordering system.







	
13.Of the following potential benefits, which is LEAST likely to be provided by the upgraded system?



	(A)Customers being more likely to order to-go orders


	(B)An increase in food per order


	(C)An increase in awareness of the restaurant


	(D)A decrease in incorrect orders and delivery addresses







	
14.Which of the following may be an unintended effect of the upgraded system?



	(A)Reservations for the restaurant will increase.


	(B)Customers giving the suggested tips will increase income for the staff.


	(C)Reservations will be primarily made by customers who can afford internet access.


	(D)Repeat business will increase.















	
15.In 2013, hackers tricked a third-party vendor into clicking a malicious link that installed software that compromised the credit card numbers and other personal information for millions of customers of Target, a large retail chain. What category of cyber attack does the Target hack fit?



	(A)Phishing attack


	(B)Keylogging


	(C)Rogue access point


	(D)Packet metadata







	
16.What can replace <missing condition> to complete the last column of the table?

















	A


	B


	<missing condition>











	T


	T


	F







	T


	F


	T







	F


	T


	F







	F


	F


	F












	(A)A AND B


	(B)A OR B


	(C)NOT(A OR B)


	(D)A AND NOT(B)







	
17.The diagram below shows a circuit composed of logic gates. Each gate takes two inputs and produces a single output. What will the algorithm produce?

[image: Flowchart illustrating a logical expression using Boolean operations (OR and AND): Left branch: Two ovals labeled TRUE and A flow into an OR block. The result of the OR block flows into an AND block along with another TRUE input (from the right). Right branch of the AND block: An oval labeled B flows into an OR block. The result of the OR block flows into a final box labeled Answer. The chart represents the logical expression: ((TRUE OR A) AND TRUE) AND (B OR ?) → Answer (The second input to the last OR is not specified but assumed to complete the path to "Answer.")]




	(A)TRUE when both A and B are TRUE only.


	(B)TRUE when A is TRUE and B is FALSE.


	(C)Always TRUE regardless of the values of A and B.


	(D)Always FALSE regardless of the values of A and B.







	
18.Consider the following procedure called mystery, which is intended to display the number of times a number target appears in a list.

Which of the following best describes the behavior of the procedure?


[image: A code snippet for a procedure named mystery that takes two parameters: list and target. count ← 0 — initializes a counter variable. A FOR EACH loop iterates through each element n in list: IF n = target: count ← count + 1 — increments count by 1. ELSE: count ← 0 — resets count to 0. After the loop, the value of count is displayed. Purpose: This procedure counts the number of consecutive occurrences of the target value at the end of the list and displays that final count.]


Select two answers.




	(A)The program correctly displays the count if the target is not in the list.


	(B)The program never correctly displays the correct value for count.


	(C)The program correctly displays the count if the target appears once in the list and also at the end of the list.


	(D)The program always correctly displays the correct value for count.







	
19.Two lists, list1 and list2, contain unique eight-number student IDs for Lake Brantley High School. An administrator for the school wants to create one list so the one list can be searched using a binary search.

The following abstractions are available to create the new searchable list.
















	Abstraction


	Explanation











	Sort(list)


	Sorts a list from lowest to highest number







	Combine(list1, list2)


	Creates a new list by combining the elements of list1 followed by the elements of list2.







	BinarySearch(list, value)


	Returns the index of value in a list using a binary search. This abstraction will return a −1 if the value is not in the list.










Which of the following code segments will correctly search for a value using a binary search?




	(A)list1 ← Sort(list1)



	
list2 ← Sort(list2)



	
resultList ← combine(list1, list2)



	BinarySearch(resultList, value)


	(B)resultList ← combine(list1, list2)



	BinarySearch(resultList, value)


	(C)resultList ← combine(list1, list2)



	
resultList ← Sort(resultList)



	BinarySearch(resultList, value)


	(D)BinarySearch(list1, value)



	BinarySearch(list2, value)







	
20.The question below uses a robot in a grid of squares. The robot is represented as a triangle, which is initially facing toward the top of the grid.

[image: A vertical rectangle divided into two equal parts. The bottom half contains a small black upward-pointing triangle centered within it. The top half is empty.]


Which of the following codes would move the robot one square forward 1% of the time?


Select two answers.




	(A)IF(RANDOM(1, 100) = 4)



	MOVE_FORWARD()


	(B)IF(RANDOM(0, 100) = 4)



	MOVE_FORWARD()


	(C)IF(RANDOM(1, 100) < 2)



	MOVE_FORWARD()


	(D)IF(RANDOM(1, 100) ≤ 2)



	MOVE_FORWARD()







	
21.At one of the lowest levels of abstraction, digital data are represented in binary that is a combination of digital zeros and ones.

The number “1001001” in binary is equivalent to what number when converted to base 10 (DEC)?




	(A)37


	(B)45


	(C)73


	(D)86







	
22.Using a binary search, how many iterations would it take to find the letter w? str ← [a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z]



	(A)2


	(B)3


	(C)23


	(D)24







	
23.Using a linear search, how many iterations would it take to find the letter x? str ← [a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z]



	(A)3


	(B)4


	(C)23


	(D)24







	
24.A flowchart is a way to visually represent an algorithm. The flowchart below uses the following building blocks.















	Block


	Explanation











	[image: A simple, empty horizontal oval shape with a black outline.]


	The start or end of the algorithm







	[image: A simple, empty horizontal rectangle shape with a black outline.]


	One or more processing steps, such as a statement that assigns a value to a variable







	[image: A simple, empty horizontal diamond shape with a black outline.]


	A conditional or decision step, where execution proceeds to the side labeled true if the condition is true and to the side labeled false otherwise







	[image: A black-outlined parallelogram shape, oriented horizontally and empty inside.]


	Display a message










What will the following algorithm display?


[image: A flowchart representing a decision-making loop that modifies a number until a condition is met. Start (oval). Initialize: num ← 7. Decision 1: Is num = 0? If True → go to Display num, then End. If False → continue. Decision 2: Is num MOD 2 = 0? If True → go to Display num, then End. If False → continue. Process: num ← num + 1 (increment num by 1). Loop back to Decision 1 and repeat until a condition leads to displaying num and ending the process. Purpose: This flowchart increments the variable num starting from 7 until num is either 0 or an even number, at which point it is displayed and the process ends.]




	(A)6


	(B)8


	(C)10


	(D)No numbers due to an infinite loop







	
25.Sequencing, selection, and iteration are building blocks of algorithms. Which of the following is considered selection?



	(A)The application of each step of an algorithm in the order in which the statements are given


	(B)Using a Boolean condition to determine which part of an algorithm is used


	(C)The repetition of part of an algorithm until a condition is met or for a specified number of times


	(D)The decision to use a high-level computing language to evaluate an algorithm







	
26.If your algorithm needs to search through a list of unsorted words, what type of search would you use?



	(A)Linear search


	(B)Binary search


	(C)Bubble sort


	(D)Insertion sort







	
27.The code segment below is a test program intended to diagnose the disease held by a young child based on a user’s entry of fatigue_present and has_cough.

[image: A code snippet using conditional logic to diagnose based on symptoms: IF fatigue_present AND has_cough: DISPLAY "Flu" IF has_cough: DISPLAY "Cold" DISPLAY "Healthy" Note: The structure suggests that all conditions are checked independently (not in an if-else chain), so if fatigue_present and has_cough are both true, it could display both "Flu" and "Cold", followed by "Healthy" regardless of conditions.]


If all variables have the value TRUE, what is displayed as a result of running the segments as shown?




	(A)Flu



	(B)Cold



	(C)Flu Healthy



	(D)Flu Cold Healthy








	
28.Which of the following trade-offs is true when representing information as digital data?



	I.An analog signal must be sampled and turned into numbers that are then stored digitally as bits.


	II.Reading data and updating data have different storage requirements.


	III.Lossy data compression reduces the number of bits stored or transmitted at the cost of being able to reconstruct only an approximation of the original.







	(A)I and II only


	(B)II and III only


	(C)I and III only


	(D)I, II, and III







	
29.What is a possible value that can be displayed after this code segment is run?

[image: A code snippet performing arithmetic operations using random values: a ← RANDOM(1, 10) — assigns a random integer between 1 and 10 to variable a. b ← RANDOM(11, 20) — assigns a random integer between 11 and 20 to variable b. a ← a - b — subtracts b from a and stores the result in a. DISPLAY(a * -1) — displays the negative of the resulting value of a. Purpose: This code calculates the difference between two randomly generated numbers (a from 1–10 and b from 11–20), resulting in a negative number, then displays its positive equivalent.]




	(A)−11


	(B)−5


	(C)5


	(D)20







	
30.This is a web of devices connected through the fault-tolerant redundant internet.

[image: An undirected graph with 7 nodes labeled A through G. The connections (edges) between the nodes are as follows: A is connected to B, C, and D B is connected to A and C C is connected to B, A, and E D is connected to A and E E is connected to C, D, F, and G F is connected to E and C G is connected to E The graph is densely connected and forms a web-like structure with E as a central node.]


What is the minimum number of other devices that device C must connect with to communicate with D?




	(A)1


	(B)2


	(C)3


	(D)4







	
31.What will the following code segment display?

[image: A code snippet that displays elements from a list in reverse order using a loop. nums ← [1, 4, 7, 10, 13] — initializes a list of numbers. count ← 0 — sets a counter to 0. REPEAT LENGTH(nums) TIMES — loop runs as many times as there are elements in nums (5 times). Inside the loop: DISPLAY nums[LENGTH(nums) - count] — attempts to display an element using index calculation. count ← count + 1 — increments the counter. Note: There is an off-by-one issue in indexing since lists are typically zero-indexed. The first attempt will access nums[5], which is out of bounds. If adjusted, the intention appears to be displaying the list elements in reverse order.]




	(A)1 4 7 10 13


	(B)35


	(C)13 10 7 4 1


	(D)1 4 7 1 4 7







	
32.What will the following code segment display?

[image: A code snippet involving a list and an element display: list1 ← [11, 3, 5, 6] — a list named list1 is initialized with four elements. DISPLAY list1[4] — attempts to display the element at index 4.]




	(A)Nothing will be displayed due to an error.


	(B)3


	(C)6


	(D)11







	
33.What is displayed after running the following algorithm?

[image: A code snippet that finds the smallest number in a list compared to 0: list1 ← [1, 25, 6, 76, -4, -90] — initializes a list of numbers. min ← 0 — initializes a variable min with 0. FOR EACH item IN list1: IF item < min: min ← item — updates min if the current item is smaller. DISPLAY min — outputs the value of min. Result: The code will display -90, the smallest value in the list.]




	(A)−98


	(B)−4


	(C)0


	(D)76







	
34.What is displayed after running the following algorithm?

[image: A code snippet that identifies the largest number greater than 0 from a list of negative values: list1 ← [-1, -25, -6, -76, -4, -90] — initializes a list with negative numbers. max ← 0 — sets the initial value of max to 0. FOR EACH item IN list1: IF item > max: max ← item — updates max if the item is greater. DISPLAY max — outputs the value of max. Result: Since all items in the list are negative and max starts at 0, the condition item > max is never true. Final output: 0.]




	(A)−98


	(B)−76


	(C)−1


	(D)0







	
35.What is displayed after running the following algorithm?

[image: A code snippet that finds the maximum value in a list of negative numbers: list1 ← [-1, -25, -6, -76, -4, -90] — initializes a list with negative integers. max ← list1[1] — initializes max to the second item in the list, which is -25. FOR EACH item IN list1: IF item > max: max ← item — updates max if the current item is greater. DISPLAY max — prints the final maximum value. Result: The loop compares all values in the list, and the highest value is -1. Final output: -1.]




	(A)−98


	(B)−76


	(C)−1


	(D)0







	
36.The procedure getTotalEven is intended to display the sum of all the even numbers in the list. Which of the following procedures will correctly display the total of the even numbers in the list?



	(A)


	[image: A procedure named getTotalEven that calculates and displays the sum of all elements in a list (despite the name suggesting it only totals even numbers): PROCEDURE getTotalEven(list) — defines the procedure with one parameter list. total ← 0 — initializes the total sum to 0. FOR EACH item IN list: total ← total + item — adds the current item to the total. DISPLAY total — prints the final total sum. Note: Although the procedure name suggests summing only even numbers, there is no condition to check if an item is even, so it sums all items in the list.]


	(B)


	[image: A procedure named getTotalEven that calculates a sum using the remainder of each item divided by 2: PROCEDURE getTotalEven(list) — defines the procedure with one parameter list. total ← 0 — initializes the total to 0. FOR EACH item IN list: total ← total + (item MOD 2) — adds the result of item MOD 2 (which is 1 for odd numbers, 0 for even) to total. DISPLAY total — prints the final total. Result: This procedure actually counts the number of odd numbers in the list, not the total of even numbers as the name suggests.]


	(C)


	[image: A procedure named getTotalEven that incorrectly sums odd numbers instead of even numbers: PROCEDURE getTotalEven(list) — defines the procedure with a parameter list. total ← 0 — initializes the variable total to 0. FOR EACH item IN list: IF item MOD 2 = 1 (i.e., the item is odd): total ← total + item — adds the odd number to the total. DISPLAY total — prints the final sum. Note: Despite the name getTotalEven, the code actually sums odd numbers from the list, due to the condition item MOD 2 = 1.]


	(D)


	[image: A procedure named getTotalEven that sums odd numbers from a list (despite the misleading name): PROCEDURE getTotalEven(list) — defines a procedure with the parameter list. total ← 0 — initializes a total accumulator to 0. FOR EACH item IN list: IF item MOD 2 = 1 — checks if the item is odd. total ← total + item — adds the odd number to total. DISPLAY total — outputs the final value of total. Note: The procedure sums all odd numbers in the list. To correctly total even numbers, the condition should be item MOD 2 = 0.]







	
37.What is the percentage chance that the robot lands on the star?

[image: A 5x5 grid with a right-pointing triangle and a star. The triangle is located in the third row and second column, facing right. The star is located in the third row and fifth column. The triangle appears to be a movable object or agent, possibly in a pathfinding or navigation task, with the star representing the goal.]


[image: A pseudocode block with movement and direction instructions for an agent (like a robot or triangle in a grid): REPEAT UNTIL CAN_MOVE(forward) = false: MOVE_FORWARD — continues moving forward until an obstacle is encountered. REPEAT 6 TIMES: ROTATE_RIGHT — rotates the agent right 6 times (makes a full turn and more). x ← RANDOM(0, 3) — generates a random number between 0 and 3. REPEAT x TIMES: MOVE_FORWARD — moves forward a number of times equal to the randomly generated value x. Purpose: This script appears to navigate an agent forward until blocked, reorients it by rotating right, and then randomly moves it forward again a small number of steps. Likely part of an exploration or maze-solving behavior.]




	(A)0%


	(B)25%


	(C)50%


	(D)100%







	
38.What is displayed after running the following algorithm?

[image: A pseudocode snippet that calculates the sum of a list of numbers: list1 ← [1, 1, 25, 6] — a list is initialized with four integers. total ← 0 — initializes a variable total to 0. FOR EACH item IN list1: total ← total + item — adds each item to the total. DISPLAY total — displays the final value of total. Result: The total is 1 + 1 + 25 + 6 = 33, so the output will be 33.]




	(A)35


	(B)43


	(C)68


	(D)73







	
39.The following question uses a robot in a grid of squares. The robot is represented as a triangle, which is initially in the bottom-left square and facing right.

Which of the following code segments places the robot in the gray goal?


[image: A 5x5 grid with different colored cells and a right-pointing triangle: Black cells represent obstacles. White cells are open paths. One gray cell is located in the top-right corner (row 1, column 5), possibly indicating a goal. The right-pointing triangle (agent) is located in the bottom-left corner (row 5, column 1), facing right. The triangle must navigate through the white cells while avoiding the black obstacles to possibly reach the gray goal cell.]


[image: ]




	(A)MoveForward(4)



	TurnRight(1)


	MoveForward(4)


	TurnRight(1)


	MoveForward(1)


	TurnRight(1)


	MoveForward(1)


	(B)MoveForward(4)



	TurnRight(3)


	MoveForward(4)


	TurnRight(1)


	MoveForward(1)


	TurnRight(3)


	MoveForward(1)


	(C)MoveForward(3)



	TurnRight(3)


	MoveForward(3)


	TurnRight(1)


	MoveForward(1)


	TurnRight(3)


	MoveForward(1)


	(D)MoveForward(3)



	TurnRight(3)


	MoveForward(3)


	TurnRight(3)


	MoveForward(1)


	TurnRight(3)


	MoveForward(1)







	
40.A smartphone stores the following data for each picture taken using the phone:

The location where the photo was taken


The number of photos taken at the location


The date and time the photo was taken


The filename of the photo


Which of the following can be determined using the metadata described above?




	I.How many photos were taken at Walt Disney World


	II.The name of the person who took the most recent photo


	III.Whether people tend to take more photos on the weekend than during the week







	(A)I only


	(B)III only


	(C)I and III only


	(D)I, II, and III







	
41.How many lines need to be cut to completely isolate A?

[image: A star-shaped network graph with a central gray node connected to five surrounding nodes labeled A, B, C, D, and E. Each of these nodes is evenly spaced around the center and connected directly to the central node but not to each other. This represents a hub-and-spoke topology.]




	(A)1 line


	(B)3 lines


	(C)4 lines


	(D)5 lines







	
42.The following algorithm is run with two data structures.

[image: A pseudocode snippet that processes a list and attempts to filter its elements: list1 ← [1, 1, 25, 6, 76, -4, -90] — initializes a list with a mix of odd, even, and negative numbers. list2 ← [] — initializes an empty list. FOR EACH item IN list1: IF item MOD 2 = 0 AND item MOD 2 = 1: APPEND list2, item — adds the item to list2 if the condition is met. Note: The condition item MOD 2 = 0 AND item MOD 2 = 1 is logically impossible — a number cannot be both even and odd. Result: list2 will remain empty after the loop.]


What elements does list2 contain after the algorithm is run?




	(A)[ ]


	(B)[−4, −98]


	(C)[1, 35, 6, 76, −4, −98]


	(D)[6, 4, 98]







	
43.A certain computer has a single central processing unit (CPU). The following table indicates the amount of time the computer takes to execute processes using a single CPU. Assume none of the processes are dependent on any other process.















	Process


	Execution Time (seconds)











	One


	8







	Two


	2







	Three


	6










Which of the following best approximates the minimum possible time to run all three processes in series?




	(A)2 seconds


	(B)6 seconds


	(C)8 seconds


	(D)16 seconds







	
44.A small team of butterfly researchers are working on a project that monitors the success rate of the caterpillars to butterfly transition. Which of the following best explains why citizen science is considered useful for this project?

Select two answers.




	(A)Distributed individuals are more likely able to count a larger number of caterpillars and butterflies over a larger area than a small team of researchers.


	(B)The reach of social media can be used to allow interested individuals from different locations to contribute to this project.


	(C)The general public are more likely to accurately identify the type of caterpillar.


	(D)Counting caterpillars and butterflies is inherently too complex for citizen scientists.







	
45.In a centralized internet, what is the minimum number of nodes needed to disable the internet?



	(A)1


	(B)7


	(C)11,356


	(D)12,587







	
46.A certain computer has two identical processors that can run in parallel. Each processor can run only one process at a time, and each process must be executed on a single processor. In this problem, processes four and five must be run sequentially while processes one, two, and three can all run in parallel. The following table indicates the amount of time each process takes to execute on a single processor.















	Process


	Execution Time (seconds)











	One


	3







	Two


	2







	Three


	5







	Four


	4







	Five


	4










Which of the following best approximates the minimum possible time to run the five processes?




	(A)5 seconds


	(B)9 seconds


	(C)13 seconds


	(D)18 seconds







	
47.Errors in Microsoft Windows are often displayed with binary error codes. If this number is converted into a decimal, it can be used by certain utilities to diagnose the problem with the computer.

If a stop error (i.e., a “Blue Screen of Death”) returns the error code 10001111, what is the error? (Ignore the “0x” at the start; this is a signal that the number is in hexadecimal.)
















	Decimal error code


	Error type











	138


	GPIO_CONTROLLER_DRIVER_ERROR







	139


	KERNEL_SECURITY_CHECK_FAILURE







	140


	STORAGE_DEVICE_ABNORMALITY_DETECTED







	141


	VIDEO_ENGINE_TIMEOUT_DETECTED







	142


	VIDEO_TDR_APPLICATION_BLOCKED







	143


	PP0_INITIALIZATION_FAILED







	144


	PP1_INITIALIZATION_FAILED







	145


	SECURE_BOOT_VIOLATION







	147


	ABNORMAL_RESET_DETECTED







	149


	REFS_FILE_SYSTEM







	150


	TCPIP_AOAC_NIC_ACTIVE_REFERENCE_LEAK












	(A)TCPIP_AOAC_NIC_ACTIVE_REFERENCE_LEAK


	(B)PP1_INITIALIZATION_FAILED


	(C)PP0_INITIALIZATION_FAILED


	(D)VIDEO_TDR_APPLICATION_BLOCKED







	
48.How is the word “Mississippi” stored in a computer’s memory?



	(A)As a group of decimal numbers representing each letter.


	(B)As a group of binary numbers representing each letter.


	(C)As a single binary number representing the word as a whole.


	(D)As a group of characters that cannot be broken down any further.







	
49.What error has occurred if the phrase “Error” is displayed?

[image: A pseudocode snippet that compares two fractional values: x ← 2 / 3 — assigns the fraction 2/3 to variable x. y ← 2 / 3 — assigns the fraction 2/3 to variable y. IF x = y: DISPLAY "Correct" — displays “Correct” if the values are equal. ELSE: DISPLAY "Error" — displays “Error” otherwise. Note: Although both values are mathematically the same, depending on how the language handles floating-point precision, the comparison might return "Correct" or "Error". In most cases, this would display "Correct".]




	(A)Roundoff error


	(B)Overflow error


	(C)Logical error


	(D)2/3 will always equal 2/3







	
50.A programmer is planning to make a program that allows a company to organize its employees by name, ID number, and salary. Suppose the programmer is making a procedure called newEntry that takes in this data to create a new entry.

Which of the following would be a good header for the procedure?




	(A)newEntry(name, idNo, salary)



	(B)newEntry(n, i, s)



	(C)newEntry(id, n, s, n)



	(D)newEntry(name, idNo)








	
51.Why is it best to use an iterative and incremental process of program development?



	(A)It is easier to find errors because any error-causing code is usually in the last change.


	(B)It is faster because it requires less testing.


	(C)It always produces the desired output regardless of the point in the development cycle.


	(D)It requires less processor time at all stages of development.







	
52.How many times does the inner loop iterate in the following?

[image: A pseudocode snippet showing nested loops: Outer loop: REPEAT x TIMES Inner loop: REPEAT y TIMES Executes a placeholder <Program Statement> Description: The inner statement is executed a total of x * y times — for each of the x outer loop iterations, the inner loop runs y times.]




	(A)2xy



	(B)y × (x −1)


	(C)2x



	(D)x × y








	
53.The figure below uses a robot in a grid of squares. The robot is represented as a triangle, which is initially in the bottom-left square and facing right. Which of the following algorithms will place the robot into the gray square?

[image: A 5x5 grid. A right-pointing triangle (representing an agent or object) is located in the bottom-left cell (row 5, column 1). A gray square (possibly representing a goal or target) is located in the top-right cell (row 1, column 5). All other cells are empty. The setup likely represents a movement or navigation task where the triangle must reach the gray goal cell.]




	(A)ROTATE_LEFT()



	MOVE_FORWARD()


	MOVE_FORWARD()


	MOVE_FORWARD()


	MOVE_FORWARD()


	ROTATE_LEFT()


	MOVE_FORWARD()


	MOVE_FORWARD()


	MOVE_FORWARD()


	MOVE_FORWARD()


	(B)ROTATE_LEFT()



	REPEAT 4 TIMES


	{


	  MOVE_FORWARD()


	}


	ROTATE_LEFT()


	REPEAT 4 TIMES


	{


	  MOVE_FORWARD()


	}


	
(C)ROTATE_LEFT()



	REPEAT 4 TIMES


	{


	  MOVE_FORWARD()


	}


	ROTATE_LEFT()


	ROTATE_LEFT()


	REPEAT 4 TIMES


	{


	  MOVE_FORWARD()


	{


	(D)REPEAT 4 TIMES



	{


	  MOVE_FORWARD()


	}


	ROTATE_LEFT()


	REPEAT 4 TIMES


	{


	  MOVE_FORWARD()


	}







	
54.What percentage of the time will the following program display an even number? DISPLAY(RANDOM(1,10))



	(A)0%


	(B)10%


	(C)40%


	(D)50%







	
55.Which of the following codes performs the following?

Step 1: A user enters a number.


Step 2: If the number is between 0 and 10 inclusive, write the word Waffles.


Step 3: If the number is between 11 and 20 inclusive, write the word Novack.


Step 4: If it is any other number, write the word Benji.




	(A)num ← input()



	
IF(num > 0 and num < 10)



	DISPLAY(“Waffles”)


	
IF(num > 10 and num < 20)



	DISPLAY(“Novack”)


	ELSE


	DISPLAY(“Benji”)


	(B)num ← input()



	
IF(num ≥ 0 and num ≤ 10)



	DISPLAY(“Waffles”)


	
IF(num ≥ 11 and num ≤ 20)



	DISPLAY(“Novack”)


	ELSE


	DISPLAY(“Benji”)


	(C)num ← input()



	
IF(num ≥ 0 and num ≤ 10)



	DISPLAY(“Waffles”)


	
ELSE(num ≥ 11 and num ≤ 20)



	DISPLAY(“Novack”)


	DISPLAY(“Benji”)


	(D)num ← input()



	
IF(num ≥ 0 and num ≤ 10)



	DISPLAY(“Waffles”)


	
IF(num ≥ 11 and num ≤ 20)



	DISPLAY(“Novack”)


	
IF(num > 20)



	DISPLAY(“Benji”)







	
56.In general, which of the following are NOT advantages of using computer simulations?

Select two answers.




	(A)Simulations are more expensive to use and harder to make changes to.


	(B)The parameters of a simulation can be altered easily to test varying circumstances.


	(C)Simulations can run faster than real-time experiments and thus save time.


	(D)Information gathered by simulations is more accurate than that gathered by real-world experiments.







	
57.Which of the following describes a lossy transformation of digital data?



	I.Compressing an image file into a smaller resolution image so the image can easily be emailed


	II.Inverting the colors of an image by subtracting each RGB value from 255


	III.Converting an image by averaging its RGB values and assigning the new value to a shade of gray ranging from white to black


	(A)I only


	(B)II only


	(C)I and II only


	(D)I and III only







	
58.Which of the expressions are equivalent to the Boolean expression NOT(num < 13)?



	(A)num > 13 OR num = 13


	(B)num > 13


	(C)num < 13 AND num = 13


	(D)num > 13 AND num = 13







	
59.The following are steps data take as the data travel across the internet.



	I.Data are chopped into chunks called packets.


	II.Packets are reassembled into a coherent message.


	III.Packets are routed throughout the internet.


	IV.Packets go through internet service providers (ISPs) to access the internet.


	Which of the following is the correct path data take when the data travel from one device to another device through the internet?


	(A)IV → II → I → III


	(B)I → III → IV → II


	(C)I → IV → II → III


	(D)I → IV → III → II







	
60.An algorithm has n number of steps. Which of the following would NOT be considered a reasonable number of steps?



	(A)n



	(B)4n + 8n2



	(C)100n4



	(D)3n








	
61.A social media company maintains a database of information that contains the following information about their users.



	■Username


	■Average time per day spent on the application


	■Age of user


	■Gender of user


	■What area of the application the user spent the most time in


	Which of the following additional pieces of information would NOT be most useful in determining if current events determine the preferences of the users?


	(A)Most viewed pages


	(B)Date of use


	(C)Email address


	(D)Location of user







	
62.Which of the following are benefits to having information be easy to access?



	I.Information can be easily found by researchers, which can improve experimental and investigational findings.


	II.Information can be easily found by students, who can use it to improve their understanding of a topic.


	III.Information can be easily checked by third parties, which ensures that it is always correct and up-to-date.


	(A)I only


	(B)I and II


	(C)II only


	(D)I, II, and III







	
63.Most coding languages enable programmers to include a source file in the form of abstractions. For example, in C++, the command #include <iostream> grants the program access to basic input/output commands. Why would such a feature be useful in a language?



	(A)It enables programmers to increase the level of complexity of the program and just focus on the current program.


	(B)It ensures programmers can modify the language’s functions.


	(C)It enables features to be used in multiple programs, which reduces the complexity of the code by allowing for reuse.


	(D)It is a useful reminder to copy the entire source file at a later time.







	
64.Why would a heuristic analysis be useful in an antivirus program?



	(A)Heuristic solutions are used when an exact solutions is not needed. By not checking every file and instead just investigating the most likely infected programs, it will decrease the run time of antivirus programs.


	(B)A heuristic solution will fully guarantee that the entire computer will be virus free.


	(C)It is able to pick out viruses without selecting false positives and without requiring a full file scan at all.


	(D)It is more capable of separating dangerous viruses from simple adware.







	
65.“Boids” is a flocking algorithm that is used to determine the direction of objects in a moving population. It is built on three principles:



	I.Separation: steer to keep local flock mates at a certain distance


	II.Alignment: steer toward the average heading


	III.Cohesion: steer toward the center of the flock





Suppose that a programmer is creating a method called findBoidHeading that calculates the heading of an individual boid in the flock. findBoidHeading takes in a data structure of the other boids in the program.


The following commands are used on Boid objects. Assume that the name is representative of the function. Which might be useful in findBoidHeading?


Select two answers.




	(A)getVelocity


	(B)getDate


	(C)getShape


	(D)getHeading







	
66.A simulation for a coin flip should result in 50% heads and 50% tails. Select two answers that could replace the missing condition.

[image: A pseudocode snippet showing a counting operation with a missing condition: num ← 0 — initializes a counter variable num to 0. REPEAT 1000 TIMES: IF <MISSING CONDITION>: num ← num + 1 — increments num only if the missing condition is true. IF num = 500: DISPLAY "TRUE" — prints "TRUE" if num equals 500. ELSE: DISPLAY "FALSE" — prints "FALSE" otherwise. Note: The logic is incomplete because the condition inside the first IF is not defined, making the behavior of the loop unpredictable without knowing the missing condition.]


Select two answers.




	(A)RANDOM(1,5) < 2



	(B)RANDOM(1,10) < 6



	(C)RANDOM(1,2) = 2



	(D)RANDOM(6,10) < 6








	
67.A program for children is designed to display a math problem and let the user input what he or she believes to be the answer. What data transformations are undergone at the most basic level of the program?

Select two answers.




	(A)The keyboard number entry is converted from number to machine code.


	(B)The keyboard entry is converted from text to number to hexadecimal.


	(C)The problem is converted from decimal to text.


	(D)The solution is converted from machine code to decimal.







	
68.Why is it more effective to use abstractions in a program than to repeat code?

Select two answers.




	(A)Abstractions make it harder to edit because every extraction is saved on a distinct file.


	(B)Abstractions simplify editing by requiring only one edit to the abstraction rather than to every instance of the code.


	(C)Using abstractions takes up less space than repeating code, which makes the program easier to read.


	(D)Abstractions are guaranteed to work in every instance, and if they work once, they are used.







	
69.Which of the following is NOT a possible answer?

Select two answers.


DISPLAY (RANDOM(1, 4) + RANDOM(2, 5))




	(A)1


	(B)5


	(C)6


	(D)10







	
70.The algorithm below displays TRUE 60% of time.

[image: A pseudocode snippet involving a random number and a conditional statement with a missing condition: x ? RANDOM(5, 14) — assigns a random integer between 5 and 14 (inclusive) to the variable x. IF <MISSING CONDITION>: DISPLAY "TRUE" — prints "TRUE" if the condition is met. ELSE: DISPLAY "FALSE" — prints "FALSE" if the condition is not met. Note: The logic depends entirely on the missing condition, which likely relates to checking whether x falls within a specific subrange or meets a particular property (e.g., even number, greater than 10, etc.).]


What can replace <missing condition> so that the algorithm works as intended?


Select two answers.




	(A)x > 8


	(B)x <= 10


	(C)x > 10


	(D)x >= 10



















Answers Explained




	
1.(C)When answering program questions, a trace table is helpful in keeping track of variables.















	a


	c







	3


	3







	8


	 







	11


	 












	(A)Although the initial value of a is 3, it updates to 8 and then 11.


	(B)Variable c is initialized at 3 and is not updated in this problem.


	(C)Correct. Variables a and c follow the above trace table, and the DISPLAY method displays the value contained in a followed by a space and then the value contained in c followed by a space.


	(D)Although the values of a and c follow the trace table, the order of the DISPLAY method is a first and then c.







	
2.(B)Program documentation is always useful in all stages of programming before, during, and after. Documentation before programming helps with planning the algorithms. Documentation during the development of the program helps with organization and collaboration. Documentation after programming helps the coder update the program after completion.



	(A)Program documentation is useful while writing the program and is also useful before and after the program is written.


	(B)Correct.


	(C)Program documentation is useful after writing the program and is also useful before and during the program development.


	(D)Program documentation does not affect the run speed of programs.







	
3.(D)Step 1. Convert 10011101BIN to DEC.



























	128


	64


	32


	16


	8


	4


	2


	1







	1


	0


	0


	1


	1


	1


	0


	1












	128 + 16 + 8 + 4 + 1 = 157


	Step 2. Add the decimal numbers.


	157 + 4 = 161


	Step 3. Convert 161DEC to binary.

































	256


	128


	64


	32


	16


	8


	4


	2


	1







	

	1


	0


	1


	0


	0


	0


	0


	1












	161 − 128 = 33


	33 − 21 = 1


	1 − 1 = 0


	Answer: 10100001BIN








	
4.(D)Programs can be biased based on who builds them, how they are developed, and how they are ultimately used. Collaboration that includes diverse perspectives helps to avoid bias in the development of computing innovations. It is difficult to see bias, which is why collaboration is particularly effective.

Collaboration is a skill that includes communication, consensus building, conflict resolution, and negotiation. Without these skills, collaboration will not work. (A) and (B) are attempting to collaborate without the skills needed. (C) is incorrect because the code is already running.




	
5.(D)Phishing, viruses, and other attacks have both human and software components and can have potentially devastating effects.



	(A)This is likely a phishing attack. Hackers can use the entered password to gain access to personal accounts.


	(B)The format of a company’s email can be imitated. Hackers can use credit card information to purchase things and not pay for them.


	(C)The format for an IRS email can be imitated. The promise of an additional tax refund is used to motivate victims to reply with the correct information.


	(D)Correct. The credit card company is asking you to call a number already printed on your card.







	
6.(B)The number of devices that could use an IP address has grown so fast that a new protocol (IPv6) has been established, increasing the bits used to store an IP address from 32 bits to 128 bits.

Bits can hold 2(number of bits) values. For example, 3 bits can hold 23 values, 23 = 2 × 2 × 2 = 8 values.


Increasing 32 bits to 128 bits would increase the size of the possible values by 2128 − 232 = 296.


Calculating the value of 296 is beyond the scope of this class, but for the curious it is equal to 7.922816251426434e28.




	(A)2 × 96 = 192, which is considerably smaller than 296.


	(B)Correct.


	(C)962 = 9,216, which is considerably smaller than 296.


	(D)96 is considerably smaller than 296.







	
7.(C)Logic error is a mistake in the algorithm or program that causes it to behave incorrectly or unexpectedly. Choices (A) and (B) are incorrect because line 1 does not contain any errors. A syntax error is a mistake in the program where the rules of the programming language are not followed. Although line 4 does contain an error, the rules of the language are being followed. A runtime error is a mistake in the program that occurs during the execution of a program. Programming languages define their own runtime errors.

The language used on the AP exam starts indexes at 1, not 0. Since index 0 is unreachable, a runtime error has occurred.




	
8.(C)The variable a is initialized as Friend before it enters the For Each loop. Once in the loop, Cat, Meow, Cow, and Bark are concatenated to the end of a. After the loop, the variable a contains Friend Cat Meow Cow Bark. After the loop, the word Friend is concatenated the end of a. The new value of a is now Friend Cat Meow Cow Bark Friend. This new value is returned and displayed.

















	a


	Concatenation


	Return











	Friend


	 


	 







	Friend


	Cat


	 







	Friend Cat


	Meow


	 







	Friend Cat Meow


	Cow


	 







	Friend Cat Meow Cow


	Bark


	 







	Friend Cat Meow Cow Bark


	Friend


	 







	Friend Cat Meow Cow Bark Friend


	 


	Friend Cat Meow Cow Bark Friend













	
9.(D)Six bits can store 26 numbers: 26 = 2 × 2 × 2 × 2 × 2 × 2 = 64. This means that 6 bits can store 64 numbers, from 0 to 63.

An overflow error is an error that occurs when trying to store too large of a number. The largest number stored using 6 bits is 63, option (II). Since option (I), 54, is less than the cutoff number, option (I) will NOT cause an overflow error.




	(A)64 and 89 = overflow error


	(B)89 = overflow error


	(C)64 = overflow error


	(D)Correct







	
10.(D)Curbside delivery was not an option in the original system but is now included in the new system. To implement curbside delivery, providing the make and model of the car is now required.


	
11.(A)The IP address of the customer is not needed to predict customer preferences to suggest additional items that the customer might order. Previous food orders can be used to suggest items. A list of popular items might interest customers to try a new item. The time required to prepare an order is used to calculate when the order will be ready for pickup.


	
12.(D)If a hacker gains access to the ordering system, the customers’ personally identifiable information (PII) data can be used for illegal activities. Once the data system is breached, it is difficult to regain customers’ trust and some businesses will never recover. All other choices listed are advantages in storing PII data.


	
13.(C)The storing of data increases customer satisfaction when using the site. By suggesting items, it should increase orders. Having customers place their orders online should decrease incorrect orders.


	
14.(C)Whenever the internet is used for an innovation, the digital divide should always be considered. This new system the restaurant is implementing requires customers to have internet access. The unintended consequences of this innovation are that people who do not have internet access cannot use the new system.


	
15.(A)Phishing is the fraudulent attempt to obtain sensitive information such as user names, passwords, and credit card details by disguising oneself as a trustworthy entity in an electronic communication. This attack has cost consumers billions of dollars.


	
16.(D)For an AND to be true, both sides of the equation needs to be true. For an OR to be true, just one side of the equation needs to be true. The word NOT reverses the value. So NOT TRUE = FALSE and NOT FALSE = TRUE.
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17.(C)

[image: A logic flowchart diagram shows two input ovals at the top. The left oval contains the value "TRUE", and the right oval is labeled "A". Both arrows from the ovals lead to a rectangle labeled "OR". An arrow from the "OR" box points to a bottom rectangle that contains the value "TRUE".]


TRUE OR anything = TRUE. This OR statement will be short-circuited to TRUE without checking the value of A.


[image: A logic flowchart diagram with two input values, both labeled "TRUE", feeding into a rectangular decision box labeled "AND". An arrow from the "AND" box leads to a final output box labeled "TRUE", showing that the logical AND of two true values results in true.]


A TRUE AND TRUE will result in a TRUE.


[image: ]


TRUE OR anything = TRUE. This OR statement will be short-circuited, so the value of B is never checked, resulting in a TRUE.




	
18.(A), (C)If the target is not in the list, the count will remain equal to zero, which is the correct value. If the target is in the list but not at the end of the list, the count will be incremented to 1. However, the next iteration of the list will reset the count back to zero. If the target is at the last position of the list, there is no next iteration to reset the value back to zero. To change this program to work in all test cases, remove the ELSE statement.

[image: A block-based pseudocode procedure that takes a list and a target value as inputs. It initializes a variable called count to zero. Then, it iterates through each element in the list using a loop labeled "FOR EACH n IN list". Inside the loop, it checks if the current element n is equal to the target. If so, it increments the count by one. After the loop completes, the value of count is displayed. The procedure counts and displays the number of times the target value appears in the list.]




	
19.(C)Before a binary search can be used, the lists must be combined and sorted. (A) is incorrect because the lists are sorted. However, when combining the lists, the result list would not be sorted. (B) is incorrect because the result list is not sorted. A linear search can be used for an unsorted list.


	
20.(A), (C)For the robot to move forward, the “If” statement must execute as true 1% of the time. (A) is correct because 1 number out of 100 is 1%. (B) is incorrect because from 0 to 100 is 101 numbers and 1 number out of 101 numbers is not 1%. (C) is correct because <2 equals 1 number and 1 number out of 100 numbers is 1%. (D) is incorrect because ≤2 is 2 numbers and 2 numbers out of 100 numbers is 2%.


	
21.(C)

























	64
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	0


	0


	1










(1 × 1) + (8 × 1) + (64 × 1) = 1 + 8 + 64 = 73




	(A)37 in base 10 = 100101 in binary


	(B)45 in base 10 = 101101 in binary


	(C)Correct


	(D)86 in base 10 = 1010110 in binary







	
22.(B)A binary search needs to be performed with a sorted list. A binary search starts from the middle and reduces the number of elements to check by 1/2 every pass.

In the first list, the binary search would start at the 13th letter:


[image: An arrow pointing upward ]


The letter w is being searched; therefore, the first half of the list is left off. The new list has 13 objects.


Dividing 13 in half yields 6.5 (13/2 = 6.5), which is rounded to 7.


[image: An arrow pointing upward]


Again, because the letter w is being searched, the first half of the list is eliminated. The new list has six objects.


Dividing 6 in half yields 3 (6/2 = 3).


[image: An arrow pointing upward]


A binary search in a sorted list, therefore, requires three passes to find the letter w.




	(A)Two passes of the binary search would result in the letter t.


	(B)Correct.


	(C)If a linear search was being done, 23 would be correct. A linear search starts from the left end of the data structure and checks every letter in order from left to right.


	(D)Every pass in a binary search reduces the number of searchable items by half. The worst-case scenario would be 5 in this data structure.







	
23.(D)In a linear search, the data structure does not have to be sorted. A linear search starts at the first letter and checks each consecutive letter from left to right.

[a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z]


Using this data structure, it would take 24 passes to find the correct letter.




	(A)The third pass using a linear search would result in the letter c.


	(B)The fourth pass using a linear search would result in the letter d.


	(C)The 23rd pass using a linear search would result in the letter w.


	(D)Correct.







	
24.(B)

num = 7


is num = 6 false


is num MOD 2 = 0 false


num = 8


num = 8


is num = 6 false


is num mod 2 = 0 true


DISPLAY num = 8


End




	
25.(B)



	(A)The order in which statements are given is sequencing.


	(B)Correct. A Boolean statement can be used for selection (“If” statements).


	(C)Loops and repetition are iteration.


	(D)Most computer languages can perform sequencing, selection, and iteration.







	
26.(A)



	(A)Correct. A linear search can be performed on an unsorted list.


	(B)Although a binary search is generally faster than a linear search, a binary search can be performed only on a sorted list.


	(C)Bubble sort is a sort, not a search.


	(D)Insertion sort is a sort, not a search.







	
27.(D)The result of running the program segment is Flu Cold Healthy. All “If” statements are true, so all answers will be displayed. Since Healthy is outside the “If” statement, it will always be displayed.

Fatigue_present is set to true.


Has_cough is set to true.


Healthy will always display.


[image: ]




	(A)While fatigue_present AND has_cough is true, displaying “Flu” does not end the program.


	(B)While “Cold” is displayed, “Flu” and “Healthy” also display.


	(C)While “Flu” and “Healthy” are displayed, “Healthy” is not in an “If” statement, so it will be displayed for all values of fatigue_present AND has_cough.


	(D)Correct.







	
28.(D)When using lossy compression, some data will be lost and can never be restored. The advantage with lossy compression is that the file size is smaller and can be emailed and stored more easily. The data that are lost result in files with less resolution.

Lossless compression loses no data. The file size is larger than using lossy compression, but the data can be restored to the original resolution.


Reading data requires less data storage than updating data.




	
29.(C)
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	1 thru 19













	
30.(A)The internet is designed to be fault tolerant. If one node is disconnected, the data traveling will pick a different path. This fault-tolerant nature requires multiple paths.

The shortest path from C to D would involve one additional device.




	(A)Correct. There are three paths from computer C to computer E: C–E–D, C–A–D, and C–B–D.


	(B)There is no shortest path from computer C to E that has two additional devices.


	(C)There is no shortest path from computer C to E that has three additional devices.


	(D)There is no shortest path from computer C to E that has four additional devices.







	
31.(C)



















	count


	LENGTH(nums)


	DISPLAY


	Output











	0


	5


	nums[5 − 0]


	13







	1


	5


	nums[5 − 1]


	10







	2


	5


	nums[5 − 2]


	7







	3


	5


	nums[5 − 3]


	4







	4


	5


	nums[5 − 4]


	1










Output: 13 10 7 4 1




	
32.(C)A list can directly access elements by index. In this test, indexes start at 1. Trying to access index 0 will result in an index out of bounds error. In this example, list[1] will access 11, list[2] is 3, list[3] is 5, and list[4] is 6.


	
33.(A)



















	item


	min


	Is item < min? (true/false)


	min











	1


	0


	F


	0







	35


	0


	F


	0







	6


	0


	F


	0







	76


	0


	F


	0







	−4


	0


	T


	−4







	−98


	−4


	T


	−98










The correct answer is −98.




	
34.(D)



















	item


	max


	Is item > min? (true/false)


	max











	−1


	0


	F


	0







	−35


	0


	F


	0







	−6


	0


	F


	0







	−76


	0


	F


	0







	−4


	0


	F


	0







	−98


	0


	F


	0










The correct answer is 0. Although this program runs and returns a value, that value is logically incorrect. This is a case where initializing the value of max will lead to a runtime error. To prevent this error, always initialize max to the first element of the list. This also applies to finding the minimum number in a list.




	
35.(C)

















	item


	max


	Is item > min? (true/false)











	−1


	−1


	F







	−35


	−1


	F







	−6


	−1


	F







	−76


	−1


	F







	−4


	−1


	F







	−98


	−1


	F










The correct answer is −1.


When trying to find the max of min in a data structure, always set the initial value equal to the first element in the list. This will work for all test cases.




	
36.(C)Choice (C) will only add the value of item to total if the item mod 2 = 0. Only even numbers mod 2 will equal 0.

Choice (A) does not select the even numbers only when finding the total.


Choice (B) will only add 1 to the total if the item is odd and 0 if the number is even.


Choice (D) will only add the value of item to total if the item mod 2 = 1. Only odd numbers mod 2 will equal 1.




	
37.(B)

 


[image: A block-based pseudocode structure labeled "REPEAT UNTIL CAN MOVE forward equals false." Inside the loop is a command block labeled "MOVE FORWARD." This means the command will repeatedly move forward until it is no longer possible to move forward. A five-by-five grid of empty squares. A black triangle, representing a robot or cursor, is located in the fourth row from the top and fourth column from the left. The triangle is pointing to the right, indicating its current direction of movement. A block-based pseudocode command that says "REPEAT 6 TIMES." Inside the loop block is the command "ROTATE RIGHT," meaning the instruction to rotate right will be executed six times. A five-by-five grid of empty squares. A black triangle, representing a robot or cursor, is located in the fourth row from the top and fifth column from the left. The triangle is pointing to the left, indicating its current direction of movement. A block-based pseudocode structure where a variable x is assigned a random value between 0 and 3. Below it, a loop labeled "REPEAT x TIMES" contains the command "MOVE FORWARD," meaning the object will move forward a random number of times between 0 and 3. A five-by-five grid of empty squares. A black triangle, representing a robot or cursor, is located in the fourth row from the top and fourth column from the left. The triangle is pointing to the left, indicating its current direction of movement.]




	
38.(B)The correct answer is 43.





















	list1
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	1


	35


	6







	index


	1


	2


	3


	4










[image: A sequence of calculations where numbers are progressively added to a total. It starts at zero, and then incrementally adds 1, 1, 35, and 6, resulting in the final total of 43. It shows each step clearly. 0 plus 1 equals 1; 1 plus 1 equals 2; 2 plus 35 equals 37; 37 plus 6 equals 43.]






	
39.(C)















	
Text:


MOVE_FORWARD ()


Block:


MOVE_FORWARD



	The robot moves one square forward in the direction it is facing.










[image: A five-by-five grid with a black triangle located in the bottom-left corner, facing right. Most of the upper-left portion of the grid is filled with black squares, representing obstacles. A vertical path of white squares leads up the rightmost column. The top-right square is shaded gray, indicating the goal or target destination. The triangle appears to be navigating a clear path toward the goal.]




	(A)MoveForward(4) puts the robot off the grid in the first move.


	(B)MoveForward(4) puts the robot off the grid in the first move.


	(C)Correct.

MoveForward(3)


TurnRight(3)(270 degrees clockwise)


MoveForward(3)


TurnRight(1)(90 degrees clockwise)


MoveForward(1)


TurnRight(3)(270 degrees clockwise)


MoveForward(1)




	(D)MoveForward(3)

TurnRight(3)(270 degrees clockwise)


MoveForward(3)


TurnRight(1)(270 degrees clockwise)


MoveForward(1)


puts the robot off of the grid.









	
40.(C)Using the metadata only, the number of photos taken at Walt Disney can be determined (I). The amount of photos taken at a certain time can also be determined (III). What cannot be determined is who took the pictures (II).



	(I) is true. By using the location data, you can determine how many pictures were taken at Disney World; however, (III) is also true. By using the metadata for date and time, you can determine when the most photos were taken. Therefore, (C) is the best, and correct, answer.


	(II) cannot be determined using the metadata.







	
41.(A)This is an example of a centralized network. If the middle node is taken down, the entire system is down. In this case if a single line is down, A will be cut off from the network. A centralized network is neither fault tolerant nor redundant.


	
42.(A)[ ] No numbers will be appended to list2.
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	35
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	index
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	6


	7










To reach the APPEND list2, the Boolean condition item MOD 2 = 0 must be true and item MOD 2 = 1 must also be true. If item MOD 2 = 0, the number is even. If item MOD 2 = 1, the number is odd. A number cannot be both odd and even at the same time. Since the conditional statement blocks all numbers, no numbers will be appended to list2.




	
43.(D)A sequential computing solution takes as long as the sum of all its steps.

[image: A flowchart showing a sequence of data processing steps. The first box labeled "Processor" points to a shaded box containing the number 8. An arrow leads to a smaller box containing the number 2, followed by another shaded box with the number 6. The final arrow points to a box labeled "Processed Data," indicating the completion of the data processing sequence.]


In this example, the total processing time is 8 + 2 + 6 = 16 seconds.




	
44.(A), (B)The internet can provide access to interest groups such as butterfly enthusiasts. By recruiting butterfly enthusiasts, the researchers can cover more territory and count larger samples.


	
45.(A)The designers of the internet made the internet decentralized, fault tolerant, and redundant. There is no common node in a decentralized network that would disable the entire network. However, this question is for a centralized network. If all nodes of the internet connected at a common point, any 1 node can completely disable the internet.

[image: A diagram of a star network topology. A central black node is connected by straight lines to seven surrounding white nodes arranged evenly in a circular pattern. Each white node is directly connected only to the central node, illustrating a hub-and-spoke structure.]


Centralized internet




	
46.(C)Parallel computing consists of a parallel portion and a sequential portion. A parallel computing solution takes as long as its sequential tasks plus the longest of its parallel tasks.

[image: A data flow diagram showing two processors working in parallel over time. The top processor outputs to a box labeled 3, followed by a box labeled 2. These converge into a single path that continues through two consecutive boxes labeled 4 and 4, ending at a box labeled "Processed Data." Meanwhile, the bottom processor outputs to a single box labeled 5, which also feeds into the same sequence of the two 4-second boxes leading to the processed data. The diagram includes a horizontal time axis labeled "Time (sec)" to indicate progression.]


In this example, the total processing time is 5 + 4 + 4 = 13 seconds.




	
47.(C)Convert 10001111.



























	128


	64


	32


	16


	8


	4
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	1
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	0


	0
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	1


	1


	1










128 + 8 + 4 + 2 + 1 = 143


143 is PP0_INITIALIZATION_FAILED.




	
48.(B)Words (strings) are stored the same way any type of data is stored on a computer, using binary numbers. Generally, a letter is stored as an 8-bit combination of binary numbers. For example, the letter A in some computers is stored as 01000001.



	(A)Decimal numbers are not used in a computer’s memory. Only the binary numbers 0 and 1 are used by memory.



	(B)Correct. Strings are made up of letters. Letters are represented by eight binary numbers.



	(C)A single binary number can store only two values.



	(D)Computers can store only binary numbers. Everything stored on a computer, including videos, numbers, audio, and pictures, is stored as binary numbers.








	
49.(A)2/3 on one computer could equal 0.66666666666667. However, 2/3 on another computer could equal 0.667. There is no common protocol among computers for the number of decimal places for a real number. In an overflow error, 2/3 on one computer will not equal 2/3 on a second computer.


	
50.(A)The method/procedure parameters need to match what is given. The procedure needs to take in a name (String), ID number(int), and salary(int).



	(A)Name, idNo, and salary are good names in the correct order.



	(B)This procedure is missing the second number salary. Although not producing an error, the variable names n and I could be more descriptive.



	(C)Although the names are not descriptive, there is also an extra parameter.



	(D)This procedure is missing a parameter.








	
51.(A)When programming, it is better to test your code in small chunks as you write it. If your code is correct and you then add a section that generates an error, the search for the new error would be in the code you just added. If you do not check for errors as you code but wait, a significant amount of errors could pile up. Determining where each error originated would be difficult.



	(A)Correct. The error is likely in the newest section coded.


	(B)It probably requires more testing but saves time in the long run.


	(C)Nothing always produces desired output on Earth.


	(D)It is independent of processor time.







	
52.(D)If the inner loop executes three times but that inner loop must repeat two times, the program statement would execute 3 × 2 times.

If the inner loop executes four times but that inner loop must repeat five times, the program statement would execute 4 × 5 times.




	
53.(D)



	(A)ROTATE_LEFT( ) rotates the robot counterclockwise. The second ROTATE_LEFT( ) would send the robot off the grid.


	(B)ROTATE_LEFT( ) rotates the robot counterclockwise. The second ROTATE_LEFT( ) would send the robot off the grid.


	(C)This code will rotate the robot counterclockwise 90 degrees. Then the robot will move forward four spaces to the top of the grid. The robot will then rotate 180 degrees and travel back to the starting location.


	(D)Correct. REPEAT 4 TIMES would result in the robot moving four spaces to the right along the bottom of the grid. ROTATE_LEFT( ) would rotate the robot counterclockwise facing upward. The final REPEAT 4 TIMES would move the robot forward four spaces to the goal.







	
54.(D)DISPLAY(RANDOM(1,10)) will display the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 with equal probability. The numbers 2, 4, 6, 8, and 10 are even numbers; 5 out of 10 numbers is 50%.


	
55.(D)



	(A)is incorrect because the “If” statement does not include 0 and 10 inclusive. A 0 or 10 will not display the word Waffles. It is the same case for displaying the word Novack. The number 20 would not display Novack.


	(B)is incorrect. The program reads a number from the user by using the input abstraction and then displays the names of my dogs for the correct range of numbers between 0 to 20. However, if the number is in the range from 0 to 10, it would run the ELSE statement and display the word Benji.

If the number is 15, the output would be Novack, which is correct.


If the number is 25, the output would be Benji, which is correct.


If the number is 2, the output would be Waffles Benji, which is not correct.




	(C)is incorrect because the program line DISPLAY(“Benji”) is not in an “If” statement. So Benji would always display regardless of the input.


	(D)is correct. It will display the correct name for all inputs.







	
56.(A), (D)Simulating situations (A) can potentially save money. For example, car manufacturers don’t have to crash test as many cars as they would before simulations. (D) is a correct nonexample because simulations can never have all the real-world variables as the actual world. Answers (B) and (C) are both valid reasons for using a simulation. However, this question is asking for what is NOT an advantage.


	
57.(D)Options (I) and (III) are correct. When compressing data using lossy compression, some data can be lost and cannot be restored. By averaging pixels, the original pixel values are lost. Since data is lost this is an example of lossy compression. (II) is incorrect. By adding the new number by 255 the original number can be found. No data is lost, so this is an example of lossless compression.


	
58.(A)NOT(num < 13) is everything that num <13 is not, which is num = 13 or greater than 13.

[image: A horizontal number line ranging from zero to twenty with small vertical tick marks at each integer. Numbers fourteen through twenty are enclosed in an oval, indicating that this specific portion of the number line is highlighted or emphasized.]




	(A)Correct. (num < 13) is true when num is less than 13 exclusive. NOT(num < 13) is the opposite of (num < 13). Therefore, NOT(num < 13) is true when num is greater than or equal to 13 inclusive.


	(B)num > 13 does not include the number 13.


	(C)num < 13 is not included in the num > 13 or num = 13 subset.


	(D)A number cannot be both greater than 13 and equal to 13 at the same time.







	
59.(D)



	(A)Before data travel through the internet, the data must first be broken down into packets.


	(B)Computers are not usually connected directly to the internet. Instead, they are connected to the internet by an internet service provider (ISP).


	(C)Packets are reassembled after traveling to the designated computer.


	(D)Correct. First your data are chopped up into small packets. The packets then enter the internet through your internet service provider (ISP). Those packets are then routed throughout the internet. Finally, the packets are reassembled into a coherent message.







	
60.(D)Polynomial growth is acceptable. Exponential growth and factorial growth are not acceptable.


	
61.(C)The email address of a user is static and cannot be linked to current events. However, a change in behavior of the user can be linked through the date of use to determine if current events cause a change in behavior.


	
62.(B)Options (I) and (II) describe uses for information, and making that information easier to access improves both of these effects. (III) is incorrect because information is not always checked, and when checks are made, they do not necessarily lead to changes in the articles.


	
63.(C)Abstractions should reduce the level of complexity of a program.

A programmer can override existing code to extend or change abstractions.


Although abstractions should be designed to be used in multiple programs, they do not guarantee fewer lines of code are used. The user of the program will care about run time and memory space; the lines of code should not be a factor.


Abstractions are built to be in the background and hidden. Although the source code can potentially be seen, abstractions are designed to be in the background.




	
64.(A)A heuristic solution is a “rule of thumb.” For example, if you are checking to see if a supermarket sells bananas, a heuristic solution would be to check if the supermarket has a produce section. An exact solution would be to check every item in the supermarket for bananas. Since (A) does not check every file on the computer, it is a heuristic solution. Heuristic solutions are designed to save time or memory. Taking bits out of files would not make the solution heuristic.


	
65.(A), (D)A good abstraction name is designed to reduce the level of complexity of the program by hinting the function of the abstraction by the name. The heading of the Boid is relevant to the velocity and heading, so either should be useful. The date and shape are unrelated to the heading of the Boid. (B) and (C) are incorrect because getDate and getShape would not be useful in finding the Boid heading.


	
66.(B), (C)These choices will result in the “If” statement resulting in true 50% of the time. (A) is true 20% of the time, while (D) is true 0% of the time.


	
67.(A), (D)Anything used by a computer needs to be converted into machine code. The solution to the problem will be a number. For the computer to understand the value of the number, it would first have to be converted into machine code. When the number needs to go back to the user, it must first be converted back from machine code to decimal. (B) is not correct because hexadecimal is not the lowest level of abstraction that computers use. (C) is not correct because text-to-decimal conversion is not done.


	
68.(B), (C)Abstractions reduce the level of complexity of a program. They allow for the programmer to write the abstraction one time but use the code many times. They also encapsulate where errors appear. For example, if a coder writes an abstraction for finding the maximum number in a data structure and the maximum number is not correct, the error probably is in the maximum abstraction.



	(A)is incorrect because abstractions make it easier to edit.


	(D)is incorrect because nothing is guaranteed to work.







	
69.(A), (D)Choices (A) and (D) are not possible. The range of numbers at the low end is 1 + 2 = 3. The range of numbers at the high end is 4 + 5 = 9. Anything outside the range of 3 to 9 is not possible.


	
70.(A), (B)There are 10 numbers between 5 and 14. For the program to return TRUE 60% of the time, six numbers must be included.



	(A)9, 10, 11, 12, 13, 14


	(B)5, 6, 7, 8, 9, 10


	(C)11, 12, 13, 14


	(D)10, 11, 12, 13, 14
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Chapter 1


Create Performance Task




“It always takes longer than you expect, even when you take into account Hofstadter’s Law.”


— Hofstadter’s Law







Chapter Goals




	➜General requirements



	➜Program requirements



	➜Programming language requirements


	➜Preprogramming checklist



	➜How to get input from the user



	➜Iteration



	➜How to fill up a list



	➜Level of complexity of a program
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