




What are the first and last numbers output by the code segment?



Each variable was assigned true if the answer was correct and false if the answer was incorrect.

Which of the following code segments will properly update the variable grade based on a student's



Assume that an array of integer values has been declared as follows and has been initialized.



What is printed as a result of executing the code segment?

5. When designing a class hierarchy, which of the following should be true of a superclass?



6. What is the minimum number of times that Hello will be printed?

7. What is the maximum number of times that Hello will be printed?





What is printed as a result of executing this code segment?







The following table shows several examples of input values and the results that should be produced by calling





(E) Many digits are printed due to infinite recursion.







The following code segment appears in another class.

What is printed as a result of executing the code segment?



17. The following incomplete method is intended to sort its array parameter arr in increasing order.



i. Assume that x and y are boolean variables and have been properly initialized.

The result of evaluating the expression above is best described as

(C) true only when x is true and y is true
(D) true only when x and y have the same value
(E) true only when x and y have different values



19. Assume that the following variable declarations have been made.



. Consider the following instance variables and method that appear in a class representing student information.



What will be printed as a result of executing the code segment?



Which of the replacements will produce the desired behavior?



Which of the lines of code above will cause a compile time error?



(A) Moves forward two locations and remains facing current direction

(C) Moves forward one location and remains facing current direction







What is printed as a result of executing the code segment?





Which of the following best describes the conditions under which the value of result will be true after



31. Assume that a and b are variables of type int. The expression



What is printed as a result of executing the code segment?





occurrence of the value val beyond the position start in array arr.

For example, consider the following code segment.



Which of the code segments above will produce the following output?



36. Consider the following two methods that appear within a single class.

What is printed as a result of the call start () ?



seq. add (new Double (Math. random ())) ;

emp. add (new Double (Math. random ())) ;



Which of the following best describes why the phrase "Mathematical error! " would be printed?

(A) Precedence rules make the if condition true.
(B) Associativity rules make the if condition true.
(C) Roundoff error makes the if condition true.

What is printed as a result of executing the following statement?



What is printed as a result of executing the following statement?







Accessible Methods from the Java Library That May Be Included on the Exam



info.gridworld.grid.Location class (implements Comparable)

constructs a location with given row and column coordinates

returns the adjacent location in the direction that is closest to direction

returns the closest compass direction from this location toward target

returns true if other isa Location with the same row and column as this location; false otherwise

returns a hash code for this location

returns a string with the row and column of this location, in the format (row, col)



removes the object at location loc from this grid and returns the object that was removed (or null if the

returns the object at location loc (or null if the location is unoccupied)

returns an array list of all occupied locations in this grid



constructs a blue actor that is facing north

returns the location of this actor, or null if this actor is not contained in a grid

reverses the direction of this actor. Override this method in subclasses of Actor to define types of actors with

returns a string with the location, direction, and color of this actor



info.gridworld.actor.Rock class (extends Actor)

info.gridworld.actor.Flower class (extends Actor)





















Assume classes listed in the Quick Reference found in the Appendix are included in any



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

























Postcondition: the orientations of the other tiles on the board are not changed



existing tiles if the side(s) of the new tile match the adjacent side(s) of the tile(s) currently on the game

that the new tile will occupy on the game board after it has been inserted. If there are multiple possible
positions for the tile, the method will return any one of them. If the given tile does not fit anywhere on the

For example, the following diagram shows a game board and two potential tiles to be placed. The call





The method returns true if the tile is inserted successfully and false only if the tile cannot be placed

If there are no tiles on the game board, the tile is placed at position.

Postcondition: the order of the other tiles on the board relative to each other is not changed
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.

Java/GridWorld edition; original case-study references retained.



Listed below are the correct answers to the multiple-choice



may want to analyze the results to find overall strengths and

3. To compare the student's number of correct answers fol

who answered correctly is shown, so students can analyze
their performance on individual items. This information

1. In each section, students should insert a check mark for

2. Add together the total number of correct answers for several different categories, as questions can cross over







The most prevalent errors noticed during scoring included:

to exams from the preceding several years. It consists of

assessment of fundamental computer science skills and

were scored according to rigorous standards and proce-

All questions required students to read and analyze
problem descriptions and to design and generate programs such questions, represents only a subset of the testable

curriculum that may be assessed in the future. For example,
students to design and implement a complete Java class

Java methods for which signatures were provided.

construction and traversal, the application of basic
algorithms, and method invocation for a specified object.

abstraction, and algorithms for accumulation and finding a

programming, algorithm development and list processing.

The answers presented on the following pages are actual

to have their work reproduced at the time they took the
exam. These responses were read and scored by the Table
Leaders and Readers assigned to each particular question



Apply the question-specific rubric first. The question-specific rubric always takes precedence.

Refer to the general error categorization below only for cases not already covered by the question-specific rubric.

Points can only be deducted if the error occurs in a part which has earned credit via the question-specific rubric.

Any error included below is penalized only once in a question, even if it occurs on different parts of that question.

two or more times, then it must be penalized as shown. If a specific minor error occurs exactly once when the same
concept is correct two or more times, then it is not penalized (regarded as an oversight).



his question focused on the array data structure, its construction and traversal, the application of basic algorithms, and

hat identifies and returns the starting index of the longest sequence of two or more consecutively repeated values in an
rray. This involved traversing a supplied array of integer values to locate such sequences.

Most of the student errors on this question involved incorrect array construction and access, flawed loop-based

he maximum-length run rather than the required index. Identifying the maximum-length run appeared to be the most
ifficult task, and solutions often failed when the maximum-length run included the end of the array.

This question appears to have been of average difficulty and was comparable in difficulty to similar questions on



always determines length of at least one run of consecutive elements

identifies maximum length run based on all runs







onsecutive elements of values. The variables temp and longest are one less than the actual run lengths,
ut they are consistent, so it does not cause a problem.

The check for the maximum-length run is in the else clause, so the maximum run isn't identified until i











end of each run. So the "length of one run" point was not earned. There is no attempt to determine the maximum



lents demonstrated their understanding of the case study and its interacting classes by extending the Critter class

ioned to abide by the postconditions of all methods.

critter processes its actors. The requirements for this method were to stockpile the actors in some way, removing them

ove each of the actors from the grid, although some students stored the actors in a second array list and then removed

hoosing the next location and then returning it to the act method. The act method then passes that information

usion over the responsibilities of the various case-study methods. Other common errors included declaration of local
ables instead of instance variables, incomplete overriding of methods, and calculations that were off by one when





n all appropriate cases. There is also a correct decrement to the stockpile.









is question focused on array traversal, abstraction, and algorithms for accumulation and finding a minimum.

dents to return the start time that would allow the battery to be charged at minimal cost. This was best accomplished by

determine which achieve the minimum charging cost, and returning that start time.

nmon errors included improperly initialized variables, incorrect approaches to finding the minimum, and returning the
nimum charging cost rather than the start hour of that minimum charging cost.



returns start time for minimum charging cost















his question focused on object-oriented programming, algorithm development, and list processing. It required
ignificant problem analysis and algorithm design. Students were expected to analyze the problem, design algorithms,

n designing their solutions, students were required to consider the full set of potential cases and to work within the

roblem into computational constituents, use algorithmic thinking, rely on abstraction, and demonstrate facility with an

elative discomfort with more complex problem descriptions and greater emphasis on problem analysis, or it may be













from the canonical solution. The student determines if the left and right sides of the tile are equal and then proceeds to

making the proper comparisons of the tile in its current orientation. Checks are made to see if the tile can be placed at
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