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			Part I

			Using This Book to Improve Your AP Score

			
				
						
						Preview: Your Knowledge, Your Expectations

					

						
						Your Guide to Using This Book

					

						
						How to Begin

					

				

			

		

	
		
			PREVIEW: YOUR KNOWLEDGE, YOUR EXPECTATIONS

			Your route to a high score on the AP Computer Science A Exam depends a lot on how you plan to use this book. Start thinking about your plan by responding to the following questions.

			
					
					Rate your level of confidence in your knowledge of the content tested by the AP Computer Science A Exam:

					
							
							Very confident—I know it all.

						

							
							I’m pretty confident, but there are topics with which I could use help.

						

							
							Not confident—I need quite a bit of support.

						

							
							I’m not sure.

						

					

			

					
					If you have a goal score in mind, choose it for the AP Computer Science A Exam:

					5  4  3  2  1  I’m not sure yet.

					

					
					What do you expect to learn from this book? Choose all that apply to you.

					
							
							A general overview of the test and what to expect

						

							
							Strategies for how to approach the test

						

							
							The content tested by this exam

						

							
							I’m not sure yet.

						

					

			

			

			YOUR GUIDE TO USING THIS BOOK

			This book is organized to provide as much—or as little—support as you need, so you can use this book in whatever way will be most helpful to improving your score on the AP Computer Science A Exam.

			
					
					The remainder of Part I will provide guidance on how to use this book and help you determine your strengths and weaknesses.

				

					
					Part II of this book contains your first practice test, a Diagnostic Answer Key, detailed answers and explanations for each question, and a scoring guide. We recommend that you take this test before going any further in order to realistically determine:

					
							
							your starting point right now

						

							
							which question types you’re ready for and which you might need to practice

						

							
							which content topics you are familiar with and which you should review carefully

						

					

					Once you have nailed down your strengths and weaknesses with regard to this exam, you can focus your test preparation, build a study plan, and be efficient with your time. Our Diagnostic Answer Key will assist you with this process.

					

					
					Part III of this book will:

					
							
							provide information about the structure, scoring, and content of the AP Computer Science A Exam

						

							
							help you to make a study plan

						

							
							point you toward additional resources

						

					


					
					Part IV of this book will explore various strategies, including:

					
							
							how to attack multiple-choice questions

						

							
							how to effectively answer free-response questions

						

							
							how to manage your time to maximize the number of points available to you

						

					


					
					Part V of this book covers the content you need to know for the AP Computer Science A Exam.

				

					
					Part VI of this book contains two additional practice tests, along with their answers, explanations, and scoring guides. If you skipped Practice Test 1, we recommend that you do all three (waiting at least a day or two between them) so that you can compare your progress. Additionally, taking the practice tests will help to identify any external issues: if you consistently get a certain type of question wrong, you probably need to review it. If you got it wrong only once, you may have run out of time or been distracted by something. In either case, examining your test results will allow you to focus on the factors that caused the discrepancy in scores and to be as prepared as possible on test day.

				

					
					Online Resources contain two additional practice tests. Follow the study guide found there based on the amount of time you have to study for the exam.

				

			

			You may choose to use some parts of this book over others, or you may work through the entire book. Your approach will depend on your needs and how much time you have. Now, let’s look at how to make this determination.

			HOW TO BEGIN

			
					
					Take Practice Test 1

					Before you can decide how to use this book, you need to take a practice test. Doing so will give you insight into your strengths and weaknesses, and the test will also help you make an effective study plan. If you’re feeling test-phobic, remind yourself that a practice test is a tool for diagnosing yourself—it’s not how well you do that matters but how you use information gleaned from your performance to guide your preparation.

					So, before you read further, take Practice Test 1 starting on this page of this book. Be sure to finish it in one sitting, following the instructions that appear before the test.

					
						Scoring Worksheets

						We’ve included a scoring worksheet for each of the Practice Tests. Remember that these worksheets are meant to serve as a rough guideline only. AP Exam scores are weighted according to a statistical process that varies slightly every year based on how students perform on the exam. But you can use the worksheets to approximate your score!

					
			

					
					Check Your Answers

					Using the Diagnostic Answer Key on this page, follow our three-step process to identify your strengths and weaknesses with regard to the tested topics. This will help you determine which content review chapters to prioritize when studying this book. Don’t worry about the explanations for now, and don’t worry about missed questions. We’ll get to that soon.

					
						
							
								[image: ONLINE VIDEO TUTORIALS]
							

						

						Bonus Tips and Tricks…

						Check us out on YouTube for test-taking tips and tricks to help you ace your next exam at youtube.​com/​ThePrincetonReview

					
			

					
					Reflect on the Test

					After you take your first test, respond to the following questions:

					
							
							How much time did you spend on the multiple-choice questions?

						

							
							How much time did you spend on each free-response question?

						

							
							How many multiple-choice questions did you answer correctly and how many did you miss?

						

							
							Do you feel you had the knowledge to address the subject matter of the free-response questions?

						

					


					
					Read Part III of this Book and Complete the Self-Evaluation

					Part III will provide information on how the test is structured and scored. It will also set out areas of content that are tested.

					As you read Part III, re-evaluate your answers to the questions above. At the end of Part III, you will revisit and refine those questions. You will then be able to make a study plan, based on your needs and available time, that will allow you to use this book most effectively.

					

					
					Engage with Parts IV and V as Needed

					Notice the word engage. You’ll get more out of this book if you use it intentionally than if you read it passively, hoping for an improved score through osmosis.

					The strategy chapters will help you think about your approach to the question types on this exam. Part IV will open with a reminder to think about how you approach questions now and then close with a reflection section asking you to think about how or whether you will change your approach in the future.

					The content chapters in Part V are designed to provide a review of the content tested on the AP Computer Science A Exam, including the level of detail you need to know and how the content is tested. In addition, the content chapters are broken up to exactly match the 10-unit structure of the AP Computer Science A course, as outlined by the College Board. You will have the opportunity to assess your proficiency in the content of each chapter through test-appropriate questions and a reflection section.

					

					
					Take Another Test and Assess Your Performance

					Once you feel you have developed the strategies you need and gained the knowledge you lacked, you should take Practice Test 2, which starts on this page of this book. You should do so in one sitting, following the instructions at the beginning of the test.

					When you are finished, check your answers to the multiple-choice sections. See whether a teacher will read your free-response answers, provide feedback, and go over them with you.

					Once you have taken the test, reflect on the areas on which you still need work, and revisit the chapters in this book that address those deficiencies. Part VI includes Practice Tests 2 and 3, and two more practice tests can be found in your online Student Tools. Finally, don’t forget to consult your class materials (e.g., textbook, handouts) as well.
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						Need Some Guidance?

						If you’re looking for a way to get the most out of your studying, check out our free study guide for this exam, which you can access via your online student tools. See the “Get More (Free) Content” page for details on accessing this great resource and more.

					
			

					
					Keep Working

					As discussed in Part III, there are other resources available to you, including a wealth of information on the official AP Students website. Here, you can continue to explore areas to improve upon and engage with right up until the day of the test. If you’ve followed our recommended approach, you’ll have a total of five practice tests left at this point (three in the book, two online), and you should use a mix of Web resources and book review to solidify your understanding of any questions or subjects that you keep getting wrong.

					

			

		

	
		
			Part II

			Practice Test 1

			
				
						
						Practice Test 1

					

						
						Practice Test 1: Diagnostic Answer Key and Explanations

					

						
						How to Score Practice Test 1

					

				

			

		

	
		
			Practice Test 1

			Click here to download a PDF of Practice Test 1

		

		Section I

		The Exam

		AP® Computer Science A Exam

		SECTION I: Multiple-Choice Questions

		
			At a Glance

			
				Total Time

				1 hour 30 minutes

				Number of Questions

				42

				Percent of Total Score

				55%

				Writing Instrument

				Pencil required

			

		

		DISCLAIMER: The official AP Computer Science A will be administered digitally. Instructions for the digital exam may differ from this practice test.

		Instructions

		Section I of this examination contains 42 multiple-choice questions. Fill in only the ovals for numbers 1 through 42 on your answer sheet.

		Indicate all of your answers to the multiple-choice questions on the answer sheet. Give only one answer to each question.

		Use your time effectively, working as quickly as you can without losing accuracy. Do not spend too much time on any one question. Go on to other questions and come back to the ones you have not answered if you have time. It is not expected that everyone will know the answers to all the multiple-choice questions.

		Your total score on the multiple-choice section is based only on the number of questions answered correctly. Points are not deducted for incorrect answers or unanswered questions.

		Java Quick Reference

		
			
					
					Class Constructors and Methods

				
					
					Explanation

				
			

			
					
					String Class

				
			

			
					
					String(String str)

				
					
					Constructs a new String object that represents the same sequence of characters as str

				
			

			
					
					int length()

				
					
					Returns the number of characters in a String object

				
			

			
					
					String substring(int from, int to)

				
					
					Returns the substring beginning at index from and ending at index to – 1

				
			

			
					
					String substring(int from)

				
					
					Returns substring(from, length())

				
			

			
					
					int indexOf(String str)

				
					
					Returns the index of the first occurrence of str; returns –1 if not found

				
			

			
					
					boolean equals(String other)

				
					
					Returns true if this is equal to other; returns false otherwise

				
			

			
					
					int compareTo(String other)

				
					
					Returns a value <0 if this is less than other; returns zero if this is equal to other; returns a value >0 if this is greater than other

				
			

			
					
					String[] split(String del)

				
					
					Returns a String array where each element is a substring of this String, which has been split around matches of the given expression del

				
			

			
					
					Integer Class

				
			

			
					
					Integer.MIN_VALUE

				
					
					The minimum value represented by an int or Integer

				
			

			
					
					Integer.MAX_VALUE

				
					
					The maximum value represented by an int or Integer

				
			

			
					
					static int parseInt(String s)

				
					
					Return String argument as an int

				
			

			
					
					Double Class

				
			

			
					
					static double parseDouble(String s)

				
					
					Return String argument as a double

				
			

			
					
					Math Class

				
			

			
					
					static int abs(int x)

				
					
					Returns the absolute value of an int value

				
			

			
					
					static double abs(double x)

				
					
					Returns the absolute value of a double value

				
			

			
					
					static double pow(double base, double exponent)

				
					
					Returns the value of the first parameter raised to the power of the second parameter

				
			

			
					
					static double sqrt(double x)

				
					
					Returns the positive square root of a double value

				
			

			
					
					static double random()

				
					
					Returns a double value greater than or equal to 0.0 and less than 1.0

				
			

			
					
					ArrayList Class

				
			

			
					
					int size()

				
					
					Returns the number of elements in the list

				
			

			
					
					boolean add(E obj)

				
					
					Appends obj to end of list; returns true

				
			

			
					
					void add(int index, E obj)

				
					
					Inserts obj at position index (0 <= index <= size), moving elements at position index and higher to the right (adds 1 to their indices) and adds 1 to size

				
			

			
					
					E get(int index)

				
					
					Returns the element at position index in the list

				
			

			
					
					E set(int index, E obj)

				
					
					Replaces the element at position index with obj; returns the element formerly at position index

				
			

			
					
					E remove(int index)

				
					
					Removes element from position index, moving elements at position index + 1 and higher to the left (subtracts 1 from their indices) and subtracts 1 from size; returns the element formerly at position index

				
			

			
					
					File Class

				
			

			
					
					File(String pathname)

				
					
					The File constructor that accepts a String pathname

				
			

			
					
					Scanner Class

				
			

			
					
					Scanner(File f)

				
					
					The Scanner constructor that accepts a File for reading

				
			

			
					
					int nextInt()

				
					
					Returns the next int read from the file or input source if available. If the next int does not exist or is out of range, it will result in an Input­Mismatch­Exception.

				
			

			
					
					double nextDouble()

				
					
					Returns the next double read from the file or input source. If the next double does not exist, it will result in an Input­Mismatch­Exception.

				
			

			
					
					boolean nextBoolean()

				
					
					Returns the next boolean read from the file or input source. If the next boolean does not exist, it will result in an Input­Mismatch­Exception.

				
			

			
					
					String nextLine()

				
					
					Returns the next line of text as a String read from the file or input source; can return the empty string if called immediately after another Scanner method that is reading from the file or input source

				
			

			
					
					String next()

				
					
					Returns the next String read from the file or input source

				
			

			
					
					boolean hasNext()

				
					
					Returns true if there is a next item to read in the file or input source; false otherwise

				
			

			
					
					void close()

				
					
					Closes this scanner

				
			

			
					
					Object Class

				
			

			
					
					boolean equals(Object other)

				
			

			
					
					String toString()

				
			

		

		COMPUTER SCIENCE A

		SECTION I

		Time—1 hour and 30 minutes

		Number of Questions—42

		Percent of total exam grade—55%

		Directions: Determine the answer to each of the following questions or incomplete statements using the available paper for any necessary scratchwork. Then decide which is the best of the choices given and fill in the corresponding oval on the answer sheet. No credit will be given for anything written in the examination booklet. Do not spend too much time on any one problem.

		Notes:

		
				
				Assume that the classes listed in the Quick Reference have been imported where appropriate.

			

				
				Assume that declarations of variables and methods appear within the context of an enclosing class.

			

				
				Assume that method calls that are not prefixed with an object or class name and are not shown within a complete class definition appear within the context of an enclosing class.

			

				
				Java Quick Reference information can be used throughout the exam.

			

		

		
			
				1[image: ] Mark for Review

				Evaluate the following expression: 4 + 6 % 12 / 4

				
						
						
								
								1

							

						

			

						
						
								
								2

							

						

			

						
						
								
								4.5

							

						

			

						
						
								
								5

							

						

			

				

				Go to Question 1 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				2[image: ] Mark for Review

				Which of the following expressions does NOT evaluate to 0.2?

				
						
						
								
								2.0 / 10

							

						

			

						
						
								
								(double) 2 / 10

							

						

			

						
						
								
								(double)(2 / 10)

							

						

			

						
						
								
								Math.sqrt(4) / Math.sqrt(100)

							

						

			

				

				Go to Question 2 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				3[image: ] Mark for Review

				Choose the code used to print the following:

				
					"Friends"

				

				
						
						
								
								System.out.print(""Friends"");

							

						

			

						
						
								
								System.out.print("//"Friends//"");

							

						

			

						
						
								
								System.out.print("/"Friends/"");

							

						

			

						
						
								
								System.out.print("\"Friends\"");

							

						

			

				

				Go to Question 3 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				4[image: ] Mark for Review

				Determine the output of the following code.

				
					String animal1 = "elephant";

					String animal2 = "lion";

					swap(animal1, animal2);

					animal1.toUpperCase();

					animal2.toLowerCase();

					System.out.println(animal1 + " ​ ​ " + animal2);

					public static void swap(String a1, String a2) {

					String hold = a1;

					a1 = a2;

					a2 = hold;

					}

				

				
						
						
								
								elephant ​ ​ lion

							

						

			

						
						
								
								ELEPHANT ​ ​ lion

							

						

			

						
						
								
								lion ​ ​ elephant

							

						

			

						
						
								
								LION ​ ​ elephant

							

						

			

				

				Go to Question 4 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

		

		Questions 5–6 refer to the Constellation class below.

		
			public class Constellation

			private String name;

			private String month;

			private int northernLatitude;

			private int southernLatitude;

			Constellation(String n, String m)

			{

			name = n;

			month = m;

			northernLatitude = 0;

			southernLatitude = 0;

			}

			Constellation(String n, String m, int nLat, int sLat)

			{

			name = n;

			month = m;

			northernLatitude = nLat;

			southernLatitude = sLat;

			}

			public void chgMonth(String m)

			{

			String month = m;

			}

		

		
			
				5[image: ] Mark for Review

				Using the Constellation class, which of the following will cause a compiler error?

				
						
						
								
								Constellation c1 = new Constellation("Hercules", "July");

							

						

			

						
						
								
								Constellation c2 = new Constellation("Pisces", "Nov", 90, 65);

							

						

			

						
						
								
								Constellation c3 = new Constellation("Aquarius", "Oct", 65.0, 90.0);

							

						

			

						
						
								
								Constellation c4 = new Constellation("Leo", "4", 0, 0);

							

						

			

				

				Go to Question 5 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				A programmer has attempted to add three mutator methods to the Constellation class.

				
					
							
							public void chgLatitude(String direction, int latitude)

							{

							if (direction.​toUpperCase().​equals("N"))

							northernLatitude = latitude;

							else if (direction.​toUpperCase().​equals("S"))

							southernLatitude = latitude;

							}

							

							
							public void chgLatitude(int nLatitude, int sLatitude)

							{

							northernLatitude = nLatitude;

							southernLatitude = sLatitude;

							}

							

							
							public void chgLatitude(double nLatitude, double sLatitude)

							{

							northernLatitude = (int) nLatitude;

							southernLatitude = (int) sLatitude;

							}

							

					

				

				Which of the three will compile without a compiler error?

				
						
						
								
								I only

							

						

			

						
						
								
								II only

							

						

			

						
						
								
								I and II only

							

						

			

						
						
								
								I, II, and III

							

						

			

				

				Go to Question 6 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				Determine the values of x and y after the following code runs.

				
					int x = 10;

					int y = 5;

					if (x == 10)

					{

					if (y <= 5)

					y++;

					else if (y < 4)

					x = 3;

					else

					y += 6;

					}

					if (y > 5)

					{

					if (x != 10)

					{

					x = 0;

					y = 0;

					}

					else

					x = -5;

					}

				

				
						
						
								
								x = 0, y = 0

							

						

			

						
						
								
								x = –5, y = 6

							

						

			

						
						
								
								x = 10, y = 5

							

						

			

						
						
								
								None of the above

							

						

			

				

				Go to Question 7 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				A programmer intended to write code to print three words in ascending lexicographical order. Follow the code and determine the printed output.

				
					1 String word1 = "frog";

					2 String word2 = "dog";

					3 String word3 = "cat";

					4

					5 if (word1.compareTo(word2) < 0)

					6 if (word2.compareTo(word3) < 0)

					7 System.out.println(word1 + " " + word2 + " " + word3);

					8 else

					9 System.out.println(word1 + " " + word3 + " " + word2);

					10 else

					11 if (word1.compareTo(word2) > 0)

					12 if (word2.compareTo(word3) < 0)

					13 System.out.println(word1 + " " + word2 + " " + word3);

					14 else

					15 System.out.println(word1 + " " + word3 + " " + word2);

					16 else

					17 if (word2.equals(word3))

					18 System.out.println( "all the words are the same");

					19 else

					20 System.out.println( "word1 and word2 are duplicates");

				

				
						
						
								
								frog ​ cat ​ ​ dog

							

						

			

						
						
								
								dog ​ ​ frog ​ cat

							

						

			

						
						
								
								frog ​ dog ​ ​ cat

							

						

			

						
						
								
								dog ​ ​ cat ​ ​ frog

							

						

			

				

				Go to Question 8 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				9[image: ] Mark for Review

				A data set contains information about the population of each country in the world for the years 2022 and 2023. Each entry contains

				
						
						The name of the country

					

						
						The name of its continent

					

						
						The 2022 population

					

						
						The 2023 population

					

				

				Which of the following cannot be determined from the data set, either directly or by performing calculations using the data?

				
						
						
								
								The country with the largest population

							

						

			

						
						
								
								The total population of the world

							

						

			

						
						
								
								The population density for each country

							

						

			

						
						
								
								The change in each country’s population from 2022 and 2023

							

						

			

				

				Go to Question 9 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				10[image: ] Mark for Review

				Consider the following code:

				
					1 String dog1 = new String("Poodle");

					2 String dog2 = new String("Beagle");

					3 dog1 = dog2;

					4 String dog3 = new String("Beagle");

					5

					6 if (dog1 == dog2)

					7 System.out.println("dog1 and dog2 are one and the same dog");

					8 else

					9 System.out.println("dog1 and dog2 are not the same dog");

					10

					11 if (dog1 == dog3)

					12 System.out.println("dog1 and dog3 are one and the same dog");

					13 else

					14 System.out.println("dog1 and dog3 are not the same dog");

					15

					16 if (dog1.equals(dog3))

					17 System.out.println("dog1 and dog3 are the same breed");

					18 else

					19 System.out.println("dog1 and dog3 are not the same breed");

				

				Which of the following represents the output that will be produced by the code?

				
						
						
								
							
									dog1 and dog2 are one and the same dog

									dog1 and dog3 are one and the same dog

									dog1 and dog3 are the same breed

								

								

						

			

						
						
								
							
									dog1 and dog2 are one and the same dog

									dog1 and dog3 are not the same dog

									dog1 and dog3 are the same breed

								

								

						

			

						
						
								
							
									dog1 and dog2 are one and the same dog

									dog1 and dog3 are not the same dog

									dog1 and dog3 are not the same breed

								

								

						

			

						
						
								
							
									dog1 and dog2 are not the same dog

									dog1 and dog3 are not the same dog

									dog1 and dog3 are the same breed

								

								

						

			

				

				Go to Question 10 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				11[image: ] Mark for Review

				Choose the correct option to complete lines 3 and 4 such that str2 will contain the letters of str1 in reverse order.

				
					1 String str1 = "banana";

					2 String str2 = "";

					3 // missing code

					4 // missing code

					5 {

					6 str2 += str1.substring(i, i + 1);

					7 i--;

					8 }

				

				
						
						
								
							
									int i = 0;

									while (i < str1.length)

								

								

						

			

						
						
								
							
									int i = str1.length();

									while (i >= 0)

								

								

						

			

						
						
								
							
									int i = str1.length() - 1;

									while (i >= 0)

								

								

						

			

						
						
								
							
									int i = str1.length() - 1;

									while (i > 0)

								

								

						

			

				

				Go to Question 11 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				12[image: ] Mark for Review

				Consider the following code excerpt:

				
					9 int n = // some integer greater than zero

					10 int count = 0;

					11 int p = 0;

					12 int q = 0;

					13 for (p = 1; p < n; p++)

					14 for (q = 1; q <= n; q++)

					15 count ++;

				

				What will be the final value of count?

				
						
						
								
								nn

							

						

			

						
						
								
								n2 – 1

							

						

			

						
						
								
								(n – 1)2

							

						

			

						
						
								
								n(n – 1)

							

						

			

				

				Go to Question 12 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				13[image: ] Mark for Review

				Given the following code excerpt, determine the output.

				
					1 int x = 0;

					2 for (int j = 1; j < 4; j++)

					3 {

					4 if (x != 0 && j / x > 0)

					5 System.out.print(j / x + " ");

					6 else

					7 System.out.print(j * x + " ");

					8 }

				

				
						
						
								
								0 0 0

							

						

			

						
						
								
								1 2 3

							

						

			

						
						
								
								1 0 2 0 3 0

							

						

			

						
						
								
								ArithmeticException: Divide by Zero

							

						

			

				

				Go to Question 13 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				14[image: ] Mark for Review

				Consider the following code:

				
					1 String space = " ";

					2 String symbol = "*";

					3 int num = 5;

					4 for (int i = 1; i <= num; i++)

					5 {

					6 System.out.print(symbol);

					7 }

					8 System.out.print("\n");

					9 for (int i = 1; i <= num; i++)

					10 {

					11 for (int j = num - i; j > 0; j--)

					12 {

					13 System.out.print(space);

					14 }

					15 System.out.println(symbol);

					16 }

					17 for (int i = 1; i <= num; i++)

					18 {

					19 System.out.print(symbol);

					20 }

				

				Which of the following represents the output?

				
						
						
								
							
									*****

									****

									***

									**

									*

									*****

								

								

						

			

						
						
								
							
									*****

									​ ****

									​ ​ ***

									​ ​ ​ **

									​ ​ ​ ​ *

									*****

								

								

						

			

						
						
								
							
									*****

									​ ​ ​ ​ *

									​ ​ ​ *

									​ ​ *

									​ *

									*****

								

								

						

			

						
						
								
							
									*****

									*

									​ *

									​ ​ *

									​ ​ ​ *

									*****

								

								

						

			

				

				Go to Question 14 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				15[image: ] Mark for Review

				What will be printed as a result of the following code excerpt?

				
					int sum = 0;

					for (int i = 1; i < 2; i++)

					for (int j = 1; j <= 3; j++)

					for (int k = 1; k < 4; k++)

					sum += (i * j * k);

					System.out.println(sum);

				

				
						
						
								
								18

							

						

			

						
						
								
								36

							

						

			

						
						
								
								45

							

						

			

						
						
								
								60

							

						

			

				

				Go to Question 15 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				16[image: ] Mark for Review

				Consider the following code:

				
					1 int j = 0;

					2 String s = "map";

					3 while ( j < s.length())

					4 {

					5 int k = s.length();

					6 while ( k > j )

					7 {

					8 System.out.println(s.substring(j, k));

					9 k--;

					10 }

					11 j++;

					12 }

				

				Which of the following represents the output?

				
						
						
								
							
									map

									ma

									m

									ap

									a

								

								

						

			

						
						
								
							
									map

									ma

									m

									ap

									a

									p

								

								

						

			

						
						
								
							
									map

									ap

									p

									ap

									p

									p

								

								

						

			

						
						
								
							
									m

									ma

									map

									a

									ap

									p

								

								

						

			

				

				Go to Question 16 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				17[image: ] Mark for Review

				A factorial is shown by an exclamation point(!) following a number. The factorial of 5, or 5!, is calculated by (5)(4)(3)(2)(1) = 120.

				Assuming n is an integer greater than 1, choose the method that will return n!.

				
					
							
						
								public static int f(int n) {

								int factorial = 1;

								for (int i = n; i > 0 ; i-- ) {

								factorial *= n;

								}

								return factorial;

								}

							

							

					

				

				
					
							
						
								public static int f(int n) {

								int factorial = 1;

								int j = 1;

								while (j <= n) {

								factorial *= j;

								j++;

								}

								return factorial;

								}

							

							

					

				

				
					
							
						
								public static int f(int n) {

								if (n == 1)

								return n;

								return n * f(n - 1);

								}

							

							

					

				

				
						
						
								
								I only

							

						

			

						
						
								
								II only

							

						

			

						
						
								
								II and III only

							

						

			

						
						
								
								I, II, and III

							

						

			

				

				Go to Question 17 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

		

		Questions 18–20 refer to the code excerpt for the Tile class below:

		
			1 public class Tile

			2 {

			3 private int styleNumber;

			4 private String color;

			5 private double width;

			6 private double height;

			7 private String material;

			8 private double price;

			9 Tile(int style, String col)

			10 {

			11 styleNumber = style;

			12 color = col;

			13 }

			14 Tile(int style, String col, double w, double h, String mat, double price)

			15 {

			16 styleNumber = style;

			17 color = col;

			18 width = w;

			19 height = h;

			20 material = mat;

			21 price = price;

			22 }

			23 Tile(int style, String col, String mat, double price)

			24 {

			25 styleNumber = style;

			26 color = col;

			27 material = mat;

			28 price = price;

			29 }

			30 public void chgMaterial(String mat)

			31 {

			32 String material = mat;

			33 }

			34 public String toString()

			35 {

			36 return (styleNumber + " " + color + " " + width + " " + height + " " +

			37 material + " " + price);

			38 }

			39 }

		

		
			
				18[image: ] Mark for Review

				What is the output after the following client code is executed?

				
					Tile t1 = new Tile(785, "grey", "ceramic", 6.95);

					t1.chgMaterial("marble");

					System.out.print(t1.toString());

				

				
						
						
								
								785 grey 0.0 0.0 marble 0.0

							

						

			

						
						
								
								785 grey 0.0 0.0 ceramic 0.0

							

						

			

						
						
								
								785 grey 0.0 0.0 ceramic 6.95

							

						

			

						
						
								
								785 grey 0.0 0.0 marble 6.95

							

						

			

				

				Go to Question 18 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				19[image: ] Mark for Review

				What is the output after the following client code is executed?

				
					Tile t2 = new Tile(101, "blue");

					System.out.print(t2);

				

				
						
						
								
								Tile@5ccd43c2

							

						

			

						
						
								
								101 blue 0.0 0.0 null 0.0

							

						

			

						
						
								
								Type mismatch error

							

						

			

						
						
								
								Null­Pointer­Exception

							

						

			

				

				Go to Question 19 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				20[image: ] Mark for Review

				The Tile class is going to be used for an application built for a small independent tile store. The owner wants the programmer to add a field for the number of unopened boxes of tile he has for each style of tile he has in stock and a method to change the value. What would be the proper declaration for this field?

				
						
						
								
								public static int inventory;

							

						

			

						
						
								
								private static double inventory;

							

						

			

						
						
								
								final int inventory;

							

						

			

						
						
								
								private int inventory;

							

						

			

				

				Go to Question 20 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				21[image: ] Mark for Review

				Given the following code excerpt:

				
					int[] nums = {11, 22, 33, 44, 55, 66};

					for (int i = 0; i < nums.length; i++)

					nums[nums[i] / 11] = nums[i];

				

				Determine the final contents of nums.

				
						
						
								
								1, 2, 3, 4, 5, 6

							

						

			

						
						
								
								11, 11, 33, 33, 55, 55

							

						

			

						
						
								
								11, 11, 22, 33, 44, 55

							

						

			

						
						
								
								11, 22, 22, 33, 33, 55

							

						

			

				

				Go to Question 21 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				22[image: ] Mark for Review

				A program needs to read a file of five letter words and save each word in an ArrayList:

				
					File f = new File(“fiveLetterWords.txt”);

					Scanner scan = new Scanner(f);

					ArrayList<String> words = new

					ArrayList<String>();

					/* missing code */

				

				Which of the following should replace /* missing code */ so that the program works as intended?

				
						
						
								
							
									while (scan.hasNext())

									{

									words.add(scan.next());

									scan.close();

									}

								

								

						

			

						
						
								
							
									while (scan.hasNext())

									words.add(scan.next());

									scan.close();

								

								

						

			

						
						
								
							
									while (f.hasNext())

									words.add(f.next());

									scan.close();

								

								

						

			

						
						
								
							
									while (scan.next())

									words.add(scan.next());

									scan.close();

								

								

						

			

				

				Go to Question 22 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				23[image: ] Mark for Review

				Given the following code excerpt:

				
					int[] arr3 = {1, 2, 3, 4, 5, 6};

					for (int element : arr3)

					{

					element *= 2;

					System.out.print(element + " ​ ");

					}

					System.out.println(" ");

					for (int element : arr3)

					System.out.print(element + " ​ ");

				

				Determine the statement below that reflects the resulting output.

				
						
						
								
							
									1 ​ 2 ​ 3 ​ 4 ​ 5 ​ 6

									1 ​ 2 ​ 3 ​ 4 ​ 5 ​ 6

								

								

						

			

						
						
								
							
									2 ​ 4 ​ 6 ​ 8 ​ 10 ​ 12

									1 ​ 2 ​ 3 ​ 4 ​ 5 ​ ​ 6

								

								

						

			

						
						
								
							
									2 ​ 4 ​ 6 ​ 8 ​ 10 ​ 12

									2 ​ 4 ​ 6 ​ 8 ​ 10 ​ 12

								

								

						

			

						
						
								
								A compiler error will occur.

							

						

			

				

				Go to Question 23 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				24[image: ] Mark for Review

				Given an array numbers containing a variety of integers and the following code excerpt:

				
					int holdSmallest = Integer.MAX_VALUE;

					int holdLargest = 0;

					int a = 0;

					int b = 0;

					for (int i = 0; i < numbers.length; i++)

					{

					if (numbers[i] <= holdSmallest)

					{

					holdSmallest = numbers[i];

					a = i;

					}

					if (numbers[i] >= holdLargest)

					{

					holdLargest = numbers[i];

					b = i;

					}

					}

					System.out.println(a + " " + b);

				

				Determine the statement below that reflects the most successful outcome.

				
						
						
								
								The code will print the smallest and largest values in the numbers array.

							

						

			

						
						
								
								The code will print the locations of the smallest and largest values in the numbers array.

							

						

			

						
						
								
								The code will print the locations of the smallest value in the numbers array and the largest non-negative value in the numbers array.

							

						

			

						
						
								
								The code will print the locations of the smallest non-negative value in the numbers array and the largest value in the numbers array.

							

						

			

				

				Go to Question 24 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				25[image: ] Mark for Review

				Choose the missing code below that will accurately find the average of the values in the sales array.

				
					int i = 0;

					int sum = 0;

					for (int element : sales)

					//Missing code

				

				
						
						
								
							
									{

									sum += element;

									}

									double avg = (double) sum / sales.length;

								

								

						

			

						
						
								
							
									{

									sum += sales[i];

									}

									double avg = (double) sum / sales.length;

								

								

						

			

						
						
								
							
									{

									sum += sales;

									}

									double avg = (double) sum / sales.length;

								

								

						

			

						
						
								
							
									{

									sum += sales[element];

									}

									double avg = (double) sum / sales.length;

								

								

						

			

				

				Go to Question 25 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				26[image: ] Mark for Review

				A programmer has written two different methods for a client program to swap the elements of one array with those of another array.

				
					public static void swap1(int[] a1, int[] a2)

					{

					for (int i = 0; i < a1.length; i++)

					{

					int arrhold = a1[i];

					a1[i] = a2[i];

					a2[i] = arrhold;

					}

					}

					public static void swap2(int[] a1, int[] a2)

					{

					int [] arrhold = a1;

					a1 = a2;

					a2 = arrhold;

					}

				

				Which of the following statements best reflects the outcomes of the two methods?

				
						
						
								
								Both methods will swap the contents of the two arrays correctly in all cases.

							

						

			

						
						
								
								swap1 will swap the contents of the two arrays correctly only if both arrays have the same number of elements, whereas swap2 will work correctly for all cases.

							

						

			

						
						
								
								swap1 will swap the contents of the two arrays correctly only if both arrays have the same number of elements, whereas swap2 will never work correctly.

							

						

			

						
						
								
								swap1 will swap the contents of the two arrays correctly only if both arrays have the same number of elements or a2 has more elements, whereas swap2 will work correctly for all cases.

							

						

			

				

				Go to Question 26 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				27[image: ] Mark for Review

				Which code has declared and properly populated the given ArrayList?

				
					
							
						
								ArrayList <String> alist1 = new ArrayList<String>();

								alist1.add("4.5");

							

							

					

				

				
					
							
						
								ArrayList <Integer> alist2 = new ArrayList<Integer>();

								alist1.add((int) 4.5);

							

							

					

				

				
					
							
						
								ArrayList <Double> alist3;

								alist3 = new ArrayList<Double>();

								alist3.add(4.5);

							

							

					

				

				
						
						
								
								I only

							

						

			

						
						
								
								I and II

							

						

			

						
						
								
								II and III

							

						

			

						
						
								
								I, II, and III

							

						

			

				

				Go to Question 27 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				28[image: ] Mark for Review

				Given the following code excerpt:

				
					ArrayList <Integer> alist1 = new ArrayList<Integer>();

					int [] a1 = {2, 4, 6, 7, 8, 10, 11};

					for (int a : a1) {

					alist1.add(a);

					}

					for (int i = 0; i < alist1.size(); i++) {

					if (alist1.get(i) % 2 == 0){

					alist1.remove(i);

					}

					}

					System.out.println(alist1);

				

				Determine the output.

				
						
						
								
								[4, 7, 10, 11]

							

						

			

						
						
								
								[2, 7, 10, 11]

							

						

			

						
						
								
								[7, 11]

							

						

			

						
						
								
								An Index­Out­Of­Bounds­Exception will occur.

							

						

			

				

				Go to Question 28 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

		

		Questions 29–30 refer to the following code excerpt.

		
			1 ArrayList <Integer> alist5 = new ArrayList<Integer>();

			2 int [] a1 = {21, 6, 2, 8, 1};

			3 for (int a : a1)

			4 {

			5 alist5.add(a);

			6 }

			7 for (int k = 0; k < alist5.size() - 1; k++)

			8 {

			9 for (int i = 0; i < alist5.size() - 2; i++)

			10 {

			11 if (alist5.get(i) > alist5.get(i + 1))

			12 {

			13 int hold = alist5.remove(i);

			14 alist5.add(i + 1, hold);

			15 }

			16 }

			17 }

			18 System.out.println(alist5);

		

		
			
				29[image: ] Mark for Review

				How many times will line 11 be executed?

				
						
						
								
								12 times

							

						

			

						
						
								
								15 times

							

						

			

						
						
								
								16 times

							

						

			

						
						
								
								20 times

							

						

			

				

				Go to Question 29 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				30[image: ] Mark for Review

				What will be the final output after the code executes?

				
						
						
								
								[21, 8, 6, 2, 1]

							

						

			

						
						
								
								[6, 2, 8, 21, 1]

							

						

			

						
						
								
								[2, 6, 8, 21, 1]

							

						

			

						
						
								
								[1, 2, 6, 8, 21]

							

						

			

				

				Go to Question 30 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				31[image: ] Mark for Review

				Given arr2d—a rectangular, but not necessarily square, two-dimensional array of integers—consider the following code intended to print the array:

				
					1 int [][] arr2d = {{1, 2, 3, 4}, {5, 6, 7, 8}};

					2 String s = "";

					3 for (int a = 0; a < arr2d[0].length; a++)

					4 {

					5 for (int b = 0; b < arr2d.length; b++)

					6 {

					7 s += arr2d [b][a] + " ";

					8 }

					9 s += "\n";

					10 }

					11 System.out.print(s);

				

				Determine the resulting output.

				
						
						
								
							
									1 ​ 2 ​ 3 ​ 4

									5 ​ 6 ​ 7 ​ 8

								

								

						

			

						
						
								
							
									1 ​ 5 ​ 2 ​ 6

									3 ​ 7 ​ 4 ​ 8

								

								

						

			

						
						
								
							
									1 ​ 2

									3 ​ 4

									5 ​ 6

									7 ​ 8

								

								

						

			

						
						
								
							
									1 ​ 5

									2 ​ 6

									3 ​ 7

									4 ​ 8

								

								

						

			

				

				Go to Question 31 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				32[image: ] Mark for Review

				Given nums—a rectangular, two-dimensional array of integers—choose the code to print the entire array.

				
					
							
						
								for (int r = 0; r < nums.length; r++ )

								{

								for (int c = 0; c < nums[0].length; c++)

								{

								System.out.print(nums[r][c]);

								}

								System.out.print("\n");

								}

							

							

					

				

				
					
							
						
								for (int [] row : nums)

								{

								for (int col : row)

								{

								System.out.print(col + " ");

								}

								System.out.println("");

								}

							

							

					

				

				
					
							
						
								for (int r = 0; r < nums[0].length; r++)

								{

								for (int c = 0; c < nums.length; c++ )

								{

								System.out.print(nums[r][c] + " ");

								}

								System.out.print("\n");

								}

							

							

					

				

				
						
						
								
								I and II only

							

						

			

						
						
								
								I and III only

							

						

			

						
						
								
								II and III only

							

						

			

						
						
								
								I, II, and III

							

						

			

				

				Go to Question 32 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

		

		Questions 33–37 refer to the Instrument class below.

		
			import java.util.ArrayList;

			public class Instrument {

			private String name;

			private String classification;

			private double weight;

			Instrument(String n, String c, double w)

			{

			name = n;

			classification = c;

			weight = w;

			}

			public String getName()

			{

			return name;

			}

			public double getWeight()

			{

			return weight;

			}

			public String compareTo(Instrument other)

			{

			/* missing code */

			}

			public static ArrayList<Instrument> getSubset(ArrayList<Instrument> bandInstruments, String c)

			{

			ArrayList <Instrument> subset = new ArrayList<Instrument>();

			for (Instrument b: bandInstruments)

			if (b.classification.equals(c)) {

			subset.add(b);

			}

			return subset;

			}

			}

		

		
			
				33[image: ] Mark for Review

				Which of the following will not compile correctly within a client program?

				
						
						
								
								Instrument inst1 = new Instrument("electronic keyboard", "keyboard", 25);

							

						

			

						
						
								
								Instrument inst1 = new Instrument("guitar", "string", 15.0);

							

						

			

						
						
								
								Instrument inst1 = new Instrument("trumpet", "brass", 5.0);

							

						

			

						
						
								
								Instrument inst1 = new Instrument(3.0, "flute", "woodwind");

							

						

			

				

				Go to Question 33 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				34[image: ] Mark for Review

				The compareTo() method in the Instrument class is intended to allow a client program to compare two Instrument objects such that a String will be returned describing which instrument weighs more or if both instruments weigh the same. Use the Java instructions residing in a client program in the table below to observe the behavior of the method.

				
					
							
							Statements and Expressions

						
							
							Value Returned

						
							
							Comment

						
					

					
							
							Instrument instr1 = new Instrument ("tuba", "brass", 30);

						
							
							
							Creates an instr1 object

							name: tuba

							classification: brass

							weight: 30

						
					

					
							
							Instrument instr2 = new Instrument ("bugle", "brass", 2);

						
							
							
							Creates an instr2 object

							name: bugle

							classification: brass

							weight: 2

						
					

					
							
							Instrument instr3 = new Instrument ("clarinet", "woodwind", 2);

						
							
							
							Creates an instr3 object

							name: clarinet

							classification: woodwind

							weight: 2

						
					

					
							
							Instrument instr4 = new Instrument ("drum", "percussion", 10);

						
							
							
							Creates an instr4 object

							name: drum

							classification: percussion

							weight: 10

						
					

					
							
							instr1.compareTo(instr2);

						
							
							The tuba weighs more than the bugle

						
							
					

					
							
							instr2.compareTo(instr3);

						
							
							The bugle and clarinet weigh the same amount

						
							
					

					
							
							instr2.compareTo(instr4);

						
							
							The drum weighs more than the bugle

						
							
					

				

				Choose the /* missing code */ to correctly implement this method.

				
					
							
						
								if (Instrument.weight > other.weight)

								return "The " + this.name + " weighs more than the " + other.name;

								else if (other.weight > Instrument.weight)

								return "The " + other.name + " weighs more than the " + this.name;

								else

								return "The " + this.name + " and "+ other.name + " weigh the same amount";

							

							

					

				

				
					
							
						
								if (this.weight > other.weight)

								return "The " + this.name + " weighs more than the " + other.name;

								else if (other.weight > this.weight)

								return "The " + other.name + " weighs more than the " + this.name;

								else

								return "The " + this.name + " and "+ other.name + " weigh the same amount";

							

							

					

				

				
					
							
						
								if (this.getWeight() > other.getWeight() )

								return "The " + this.name + " weighs more than the " + other.name;

								else if (other.getWeight() > this.getWeight() )

								return "The " + other.name + " weighs more than the " + this.name;

								else

								return "The " + this.name + " and "+ other.name + " weigh the same amount";

							

							

					

				

				
						
						
								
								I only

							

						

			

						
						
								
								III only

							

						

			

						
						
								
								I and II only

							

						

			

						
						
								
								II and III only

							

						

			

				

				Go to Question 34 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				35[image: ] Mark for Review

				A client program intends to build an array list named brassSection, composed only of brass instruments by calling the static getSubset method. Choose the correct code excerpt to create brassSection.

				
						
						
								
								ArrayList <Instrument> brassSection = new ArrayList<Instrument>();
brassSection = Instrument.getSubset(band1, "brass");

			

						

			

						
						
								
								ArrayList <Instrument> brassSection = Instrument.getSubset(band1, "brass");

							

						

			

						
						
								
								Both A and B

							

						

			

						
						
								
								Neither option is appropriate because a static method cannot be called from a client program.

							

						

			

				

				Go to Question 35 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				36[image: ] Mark for Review

				A client program needs to compare the contents of two Instrument objects to determine if both objects contain the exact same values in all fields (name, classification, and weight). What is the appropriate way to accomplish this task?

				
						
						
								
								In the client program, use the getName() and getWeight() methods from the Instrument class to determine if the contents are the same.

							

						

			

						
						
								
								In the client program, use the .equals() method from the Object class to determine if the contents are the same.

							

						

			

						
						
								
								In the Instrument class, a method should be written to individually compare each of the instance fields to determine if the contents of the of the objects are the same.

							

						

			

						
						
								
								In the Instrument class, use the .equals() method from the Object class to determine if the contents are the same.

							

						

			

				

				Go to Question 36 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				37[image: ] Mark for Review

				A client program needs to determine the average weight of all the instruments stored in an arrayList named band. Which of the following correctly calculates the average weight?

				
						
						
								
							
									int sum = 0;

									double average = 0;

									for (Instrument b: band) {

									sum += b.getWeight();

									}

									average = sum / band.size();

								

								

						

			

						
						
								
							
									int sum = 0;

									double count = 0;

									double average = 0;

									for (int i = 0; i < band.size(); i++) {

									sum += band.getWeight();

									count++;

									}

									average = sum / count;

								

								

						

			

						
						
								
							
									int sum = 0;

									double count = 0;

									double average = 0;

									for (int i = 0; i < band.size(); i++) {

									sum += band[i].getWeight();

									count++;

									}

									average = sum / count;

								

								

						

			

						
						
								
							
									int sum = 0;

									double count = 0;

									double average = 0;

									for (int i = 0; i < band.length; i++) {

									sum += band.get(i).getWeight();

									count++;

									}

									average = sum / count;

								

								

						

			

				

				Go to Question 37 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				The following pow method was written to return b raised to the xth power where x > 0, but it does not work properly. Choose the changes that should be made to the method below so that it works properly.

				
					1 public double pow(double b, int x)

					2 {

					3 if (x == 0)

					4 return 1;

					5 else

					6 return b + pow(b, x - 1);

					7 }

				

				
						
						
								
								Change lines 3 and 4 to:

								3 if (x == 1)

								4 ​ ​ ​ return 1;

								

						

			

						
						
								
								Change lines 3 and 4 to:

								3 if (x == 1)

								4 ​ ​ ​ return b;

								

						

			

						
						
								
								Change line 6 to:

								6 ​ ​ ​ return b * pow(b, x - 1);

								

						

			

						
						
								
								Both (B) and (C)

							

						

			

				

				Go to Question 38 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				39[image: ] Mark for Review

				What is the output given the following code excerpt?

				
					public static int f(int n)

					{

					if (n == 0)

					return 0;

					else

					return f(n / 10) + n % 10;

					}

					System.out.println(f(8765));

				

				
						
						
								
								5678

							

						

			

						
						
								
								8765

							

						

			

						
						
								
								58

							

						

			

						
						
								
								26

							

						

			

				

				Go to Question 39 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				Choose the best solution to complete the missing code such that the code will implement a binary search to find the variable number in arr.

				
					// precondition: elements in arr are sorted in ascending order

					int number = <some number in arr>;

					System.out.println(search(arr, 0, arr.length - 1, number));

					public int search(int[] a, int first, int last, int sought) {

					int mid = (first + last) / 2;

					if (<missing code>) {

					last = mid - 1;

					return search(a, first, last, sought);

					}

					else if (<missing code>)) {

					first = mid + 1;

					return search(a, first, last, sought);

					}

					return mid;

					}

				

				
						
						
								
								a[mid] > sought ​ ​ ​ ​ ​ ​ a[mid] < sought

							

						

			

						
						
								
								a[mid] + 1 > sought ​ ​ a[mid] < sought

							

						

			

						
						
								
								a[mid] > sought ​ ​ ​ ​ ​ ​ a[mid] - 1 < sought

							

						

			

						
						
								
								a[mid] + 1 > sought ​ ​ a[mid] - 1 < sought

							

						

			

				

				Go to Question 40 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions
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				Summarize the conditions that will yield a true outcome given !(!(x < 0 ) || ( y >= 0) ).

				
						
						
								
								x < 0 ​ ​ && y < 0

							

						

			

						
						
								
								x >=0 ​ ​ && y < 0

							

						

			

						
						
								
								x < 0 ​ ​ || y < 0

							

						

			

						
						
								
								x >=0 ​ ​ || y < 0

							

						

			

				

				Go to Question 41 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

			
				42[image: ] Mark for Review

				Determine the output of the following code:

				
					int x = 30;

					int y = 20;

					if (y > 0)

					{

					if (x > 30)

					{

					y = x * 2;

					if ( y < 50)

					x = x * 2;

					}

					else

					y = -x;

					}

					else

					y = x + 10;

					System.out.print(x + " " + y);

				

				
						
						
								
								60 60

							

						

			

						
						
								
								30 60

							

						

			

						
						
								
								30 -30

							

						

			

						
						
								
								-20 20

							

						

			

				

				Go to Question 42 in Practice Test 1: Diagnostic Answer Key and Explanations, Section I: Multiple-Choice Questions

			

		

		END OF SECTION I

		IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS SECTION.

		DO NOT GO ON TO SECTION II UNTIL YOU ARE TOLD TO DO SO.

		Section II

		COMPUTER SCIENCE A

		SECTION II

		Time—1 hour and 30 minutes

		Number of Questions—4

		Percent of Total Grade—45%

		Directions: SHOW ALL YOUR WORK. REMEMBER THAT PROGRAM SEGMENTS ARE TO BE WRITTEN IN JAVA™.

		Notes:

		
				
				All program segments must be written in Java. Show all your work. Credit for partial solutions will be given.

			

				
				Java Quick Reference Information can be used throughout the exam.

			

				
				Assume that the classes listed in the Java Quick Reference have been imported where appropriate.

			

				
				Unless otherwise noted in the question, assume that parameters in method calls are not null and that methods are called only when their preconditions are satisfied.

			

				
				In writing solutions for each question, you may use any of the accessible methods that are listed in classes defined in that question. Writing significant amounts of code that can be replaced by a call to one of these methods will not receive full credit.

			

		

		FREE-RESPONSE QUESTIONS

		
			
				1[image: ] Mark for Review

				This question involves the implementation of a simulation of rolling two dice. A client program will specify the number of rolls of the sample size and the number of faces on each of the two dice. A method will return the percentage of times the roll results in a double. Double in this case means when two dice match or have the same value (not a data type).

				You will write two of the methods in this class.

				
					public class DiceSimulation {

					/** Sample size of simulation ​ ​ ​ ​ ​ ​ ​ ​ ​ */

					private int numSampleSize;

					/** Number of faces on each die ​ ​ ​ ​ ​ ​ */

					private int numFaces;

					/** Constructs a DiceSimulation where sampleSize is the number of rolls to be simulated and

					​ * ​ faces is the number of faces on each die (some dice have more or fewer than 6 faces)

					​ */

					public DiceSimulation(int numSamples, int faces) {

					numSampleSize = numSamples;

					numFaces = faces;

					}

					/** Returns an integer from 1 to the number of faces to simulate a die roll */

					public int roll() {

					/* to be implemented in part (a) */

					}

					/** Simulates rolling two dice with the number of faces given, for the number of sample size

					​ * ​ rolls. Returns the percentage of matches that were rolled

					​ * ​ as an integer (eg. 0.50 would be 50).

					​ */

					public int runSimulation() {

					/* to be implemented in part (b) */

					}

					}

				

				The following table contains sample code and the expected results.

				
					
							
							Statements and Expressions

						
							
							Value Returned / Comment

						
					

					
							
							DiceSimulation s1 = new

							DiceSimulation(10, 6)

						
							
							(no value returned) A DiceSimulation s1 is declared and instantiated.

						
					

					
							
							s1.runSimulation()

						
							
							10 rolls are simulated; only the percentage of matches is displayed. See further explanation below.

						
					

				

				
					The 10 rolls might look like this (nothing is printed at this time)

					
						
							
									
									Die1: ​ 3

								
									
									Die2: ​ 4

								
							

							
									
									Die1: ​ 1

								
									
									Die2: ​ 5

								
							

							
									
									Die1: ​ 2

								
									
									Die2: ​ 2

								
							

							
									
									Die1: ​ 3

								
									
									Die2: ​ 4

								
							

							
									
									Die1: ​ 6

								
									
									Die2: ​ 6

								
							

							
									
									Die1: ​ 3

								
									
									Die2: ​ 4

								
							

							
									
									Die1: ​ 3

								
									
									Die2: ​ 3

								
							

							
									
									Die1: ​ 6

								
									
									Die2: ​ 4

								
							

							
									
									Die1: ​ 3

								
									
									Die2: ​ 1

								
							

							
									
									Die1: ​ 5

								
									
									Die2: ​ 5

								
							

						

					

					The percentage the method would return is 40.

				

				
						
						Write the roll method to simulate the roll of one die.

						
							/** Returns an integer from 1 to number of faces to simulate a die roll */

							public int roll()

						

						

				

				
					Begin your response at the top of a new page in the separate Free Response booklet and fill in the appropriate circle at the top of each page to indicate the question number. If there are multiple parts to this question, write the part letter with your response.

					
						Class information for this question

						
							public class DiceSimulation

							private int numSampleSize;

							private int numFaces;

							public DiceSimulation (int numSamples, int faces)

							public int roll()

							public int runSimulation()

						

					

				

				
						
						Write the runSimulation method.

						
							/** Simulates rolling two dice with the number of faces given, for the number of sample size

							​ * ​ rolls. Returns the percentage of matches that were rolled

							​ * ​ as an integer (eg. 0.50 would be 50).

							​ */

							public int runSimulation() {

							/* to be implemented in part (b) */

						

						

				

				
					Begin your response at the top of a new page in the separate Free Response booklet and fill in the appropriate circle at the top of each page to indicate the question number. If there are multiple parts to this question, write the part letter with your response.

					
						Class information for this question

						
							public class DiceSimulation

							private int numSampleSize;

							private int numFaces;

							public DiceSimulation (int numSamples, int faces)

							public int roll()

							public int runSimulation()

						

					

				

				Go to Question 1 in Practice Test 1: Diagnostic Answer Key and Explanations, Section II: Free-Response Questions
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				This question involves the implementation of a calorie counter system that is represented by the CalorieCount class. A CalorieCount object is created with one parameter and five instance variables.

				
						
						Daily calories limit—the recommended number of calories per day

					

						
						Daily calories intake—the number of calories a person has eaten in a day

					

						
						Grams of protein per day

					

						
						Grams of carbohydrate per day

					

						
						Grams of fat per day

					

				

				The CalorieCount class provides a constructor and the following methods:

				
						
						addMeal—takes in calories, grams of protein, grams of carbs, and grams of fat from a meal and updates corresponding instance fields

					

						
						onTrack—returns true if the calorie intake does not exceed the daily calories limit, otherwise returns false

					

				

				The following table contains sample code and the expected results.

				
					
							
							Statements and Expressions

						
							
							Value Returned (blank if no value)

						
							
							Comment

						
					

					
							
							CalorieCount sunday = new CalorieCount(1500);

						
							
							
							Creates an instance with a 1500-calorie limit

						
					

					
							
							sunday.addMeal(716, 38, 38, 45);

						
							
							
							Adds 716 calories, 38 grams of protein, 38 grams of carbs, 45 grams of fat to the appropriate instance fields

						
					

					
							
							sunday.addMeal(230, 16, 8, 16);

						
							
							
							Adds 230 calories, 16 grams of protein, 8 grams of carbs, 16 grams of fat to the appropriate instance fields

						
					

					
							
							sunday.addMeal(568, 38, 50, 24);

						
							
							
							Adds 568 calories, 38 grams of protein, 50 grams of carbs, 24 grams of fat to the appropriate instance fields

						
					

					
							
							onTrack()

						
							
							false

						
							
							Returns true if calorie intake does not exceed calorie limit

						
					

				

				Write the entire CalorieCount class. Your implementation must meet all specifications and conform to all examples.

				
					Begin your response at the top of a new page in the separate Free Response booklet and fill in the appropriate circle at the top of each page to indicate the question number. If there are multiple parts to this question, write the part letter with your response.

				

				Go to Question 2 in Practice Test 1: Diagnostic Answer Key and Explanations, Section II: Free-Response Questions

			

			
				3[image: ] Mark for Review

				This question involves the implementation of a travel planner system that is represented by the TravelPlan and Tour classes. A client will create Tour objects that will represent tours or activities of interest. Each Tour object is made up of an activity date, start time, end time, and name of the activity. The client will also create a TravelPlan object comprised of a destination and an ArrayList of Tours.

				A partial declaration of the Tour class is shown below.

				
					public class Tour {

					private int actDate;

					private int startTime; // times are represented in military format

					private int endTime; ​ ​ // 1430 for 2:30 pm

					private String activity;

					/* Constructs a Tour

					​ * ​ ​ All instance fields are initialized from parameters

					​ */

					Tour(int actDate, int startTime, int endTime, String activity)

					{

					/* ​ implementation not shown */

					}

					public int getActDate() { ​ ​ ​ ​ ​ return actDate; }

					public int getStartTime() { return startTime; }

					public int getEndTime() { ​ ​ ​ ​ ​ return endTime; }

					public String getActivity() { return activity; }

				

				A partial declaration of the TravelPlan class is shown below.

				
					import java.util.ArrayList;

					public class TravelPlan {

					private String destination;

					private ArrayList <Tour> plans;

					/* ​ Constructs a TravelPlan

					​ * ​ ​ All instance fields are initialized from parameters

					​ */

					TravelPlan(String destination)

					{

					/* ​ to be implemented in part (a) ​ */

					}

					/* ​ Returns true if the timeframe overlaps with another Tour in plans;

					​ * ​ otherwise false

					​ */

					public boolean checkForConflicts(Tour t)

					{

					/* ​ implementation not shown ​ */

					}

					/* ​ Calls checkForConflicts, if checkForConflicts returns false

					​ * ​ ​ (the timeframe does not overlap), adds the tour to plans, returns true

					​ * ​ ​ otherwise returns false

					​ * ​ ​ Must call checkForConflicts for full credit

					​ */

					public boolean addTour(Tour t)

					{

					/* ​ to be implemented in part (b) ​ */

					}

				

				The following table contains sample code and the expected results.

				
					
							
							Statements and Expressions

						
							
							Value Returned (blank if no value)

						
							
							Comment

						
					

					
							
							TravelPlan p1 = new

							TravelPlan("Capetown");

						
							
							
							Creates an instance with a destination "CapeTown" and an empty ArrayList of type Tour

						
					

					
							
							Tour t1 = new Tour(1312020, 800, 1230, "Bungee jumping");

						
							
							
							Creates a Tour instance with date, start time, end time, and activity

						
					

					
							
							Tour t2 = new Tour(1312020, 900, 1430, "Body surfing");

						
							
							
							Creates a Tour instance with date, start time, end time, and activity

						
					

					
							
							p1.add(t1)

						
							
							true

						
							
							Checks for conflicts in plans; since there are none, adds the Tour object, returns true

						
					

					
							
							p1.add(t2)

						
							
							false

						
							
							Checks for conflicts in plans; since there is a conflict, returns false

						
					

					
							
							Tour t3 = new Tour(2012020, 900, 1200, "Shark cage diving");

						
							
							
							Creates a Tour instance with date, start time, end time, and activity

						
					

					
							
							p1.add(t3)

						
							
							true

						
							
							Checks for conflicts in plans; since there are none, adds the Tour
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