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2. Consider the following code segment.

for: {inkt = = 35 =B r==)
{

int c;

for (o= 1) e < ) C4+)

{

Svstem,out.printi{"-");
}
for (e =1 ; ¢ == 3; C++)
{

System.out.print("*");
iy

System.out.println();
}

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

(A) --*
=
ok

{'BJ g
ahk

{'C} & &K
a——

{D} ok k
L B .
[ S

(B =¥
x= %k
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3. Consider the following two classes,

public class A
{

public void showl)

{
System.out.print("a"):
}

public class B extends A

{

publiec void show(}
{
System.out.print("B");
}
1

What is printed as a result of executing the following code segment?
A ob] = new B{);
obj.show();

(A) &

(B) B

(C) aB

(D) BA

{E} The code results in a runtime error,

Unauthorized copying or reuse of
any part of this page is illegal,
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4. Consider the following instance variable and method.

private int|]

arr;

/** Precondition: arr.length>0
*  @return the largest value in array arr

*/

public int findMax()

{

int maxVal =

for (int wval
{

O;

¥ arr)

if (wval > maxval)

{

maxVal =
1
]

val:;

return maxvVal:

}

Method findMax is intended to return the largest value in the array arr. Which of the following best
describes the conditions under which the method £indMax will not work as intended?

(A) The largest value in
(B) The largest value in
(C) The largest value in
(D) The largest value in
(E) The largest value in

Unauthorized copying or reuse of
any part of this page is illegal,
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arr

arr

arr

arr

oceurs only once and s in arr[0],

occurs only once and is in arrfarr.length - 1].

is negative.
18 ZET0,

occurs more than once,
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5, Assume that x and v are boolean variables and have been properly initialized.
ix || ¥v) && x

Which of the following always evaluates to the same value as the expression above?
(A) x

(B) v

(C) x && ¥
Dyx || v
(E) x 1=y

6. Consider the following method, which is intended to return true if at least one of the three strings s1. sZ2,
or =3 contains the substring "art", (Otherwise, the method should return false.

public static boolean centainsadrt(String sl, String s2, String s3)

{
String all = s1 + g2 + 83;
return (all.index0f({"art") != -1};

}

Which of the following method calls demonstrates that the method does not work as intended?

(A) containsArt("rattrap", "similar", "today")
{B) containsArt{"start®, "article", "Bart")
(C) containsArt (“harm", "chortle", "crowbar")

(D) containshrt ({"matriculate”, "carakt®", "arbitrary")

(E) containshrt("darkroom®, "cartoon”, "articulate")

Unauthorized copying or reuse of
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7. Consider the following code segment.

for {(int outer = 1; outer <= 6; outer++)
{
for (int inner = cuter; inner <= 6; inner++]
{
if (inner % 2 == 0)
{
System.out.prinkt{inner + " "};
}
]
System.out.printlni()
1

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

(A) 2 4 6
i 6
3

B) 2 4 6
2 4 6
2 4 6

(€ 2 4 6
2 4 6
4 6
i 6
6
6

D 2 4 6
2 4 6
2 4 6
2 4 6
2 4 6
2 4 6

(E)

L N I
I

Unauthorized copying or reuse of
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8. Consider the following method.

public static int[] operation{int[][] matrix, int r, int e}

{ int[] result = new int[matrix.length]:
for {(int J = 0 ; j < matrix.length ; Jj++)
{ result[J] = matrix[r][j] * matrix[j][c];
_} ieturn result;

The lollowing code segment appears in another method in the same class,

int[1[] mat = {{3; 2, 1, 4},

{1y 850 3, 4%,

&y 2 Ly 2%,

{E; 1y Ly AYFs
int[] arr = operaticn{mat, 1, 2);

Which of the following represents the contents of arr as a result of executing the code segment?
(A) (&, 4, 2, 4}

M) (1, 6, 3, 4}
() {4. 3, 6, 1}
Dy (4., 4, 2, 2}
(B), {2, 2, 4, 43}

Unauthorized copying or reuse of

Sy part of ke pagn ¥ Hivgm. GO ON TO THE NEXT PAGE.
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9. A pair of number cubes is used in a game of chance. Each number cube has six sides, numbered from | 1o 6,

inclusive, and there is an equal probability for each of the numbers to appear on the top side (indicating the
cube's valug) when the number cube is rolled. The following incomplete statement appears in a program that
computes the sum ol the values produced by rolling two number cubes.

int sum = /* missing code */ ;
Which of the following replacements for /* missing ende */ would best simulaie the value produced as a
result of rolling two number cubes?
(A) 2 * {int) (Math.random() * &)
(By 2 * (int) (Math.randomi() * 7)
(C) {(int) (Math.random() * 6} + (int) (Math.random() * &)
(D) (int) (Math.random(} * 13)
(E) 2 + (int) (Math.random() * &) + {int) {(Math.random(} * 6)

Unauthorized copying or reuse of
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10, Consider the following interface and class declarations,

public interface Student
{ /* mmplementation not shown */ )

public class Athlete
{ /* implementation not shown */  }

public class TennisPlayer extends Athlete implements Student
{ /* implementation not shown */ ]

Assume that each class has a zero-parameter constructor. Which of the following is NOT a valid declaration?
(A) Student a = new TennisPlayer();

(B) TennisPlayer b = new TennisPlayer();

(C) Athlete ¢ = new TennisPlayer|();

(D) Student d = new Athlete();

(E) Athlete a new Athlete():

Unauthorized copying or reuse of

Sy part of ke pagn ¥ Hivgm. GO ON TO THE NEXT PAGE.
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1. Consider the following method.

public static boolean mystery(8tring str)

{
String temp = "";

for {int k = str.length(); k > 0; k--)
{

temp = temp + str.substring(k - 1, k):

}

return temp.eguals(str);
1
Which of the following calls to mystery will return true ?
(A) mystery("no")
(B) mystery("on")
(C) mystery("nnoo")
(D) mystery("nono")

(E) mystery("noon")

Unauthorized copying or reuse of

eny part of this poge 's ittegal. GO ON TO THE NEXT PAGE.
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12, Assume that = and v are boolean variables and have been properly initialized,

(x && ¥} && !{x || v)

Which of the following best describes the result of evaluating the expression above?

(A) true always

(B) false always

(C) true onlywhen x is true and vy is true

(D) true only when x and v have the same value

(E) true only when x and v have dilferent values

Unauthorized copying or reuse of
any part of this page is illegal,
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13, Consider the following instance variable and method.
private int[] numbers;

public void mystery{int =)

: for (int k = 1; k < numbers.length; k = k + x)
{ numbers[k] = numbers[k - 1] + x;

: }

Assume that numbers has been imitialized with the following values.
{17, 34, 21, 42, 15, &3, 48, 25; 38}

Which of the following represents the order of the values in numbers as a resull of the call mystery (3)
(AY {1%7. 20, 21, 42, 45, 69, 4B, 51, 3%}
(B) {17 20, 23, 26, 29%; 32, 35, 38, 41}
(C) 17, 3%, 21, 42, 18, 69, 4B, 28, 39}
(Dy {20, 23, 21, 42, 45, &9, 51, 54, 39)
(B) {26, 34, 21, 4%, ‘18, 69, 51; 25, 39)

Unauthorized copying or reuse of
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14, Consider the following method, biggest, which is intended to return the greatest of three integers, It does
not always work as intended.

public statie int biggest(int a,

{

]

i A
{

> b) && |la > <))

return a;

}
else if

{

{{b > a) & (b > c})

return b;

else
{

return c;

}

int b, int e)

Which ol the lollowing best describes the error in the method?

(A)
(B)
(©
(D)
(E)

biggest
biggest
biggest
biggest

biggest

always returns the value ol a.
may not work correctly when
may not work correctly when
may nol work correctly when

may nol work correctly when

Unauthorized copying or reuse of
any part of this page is illegal,

N

has the greatest value.
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and ¢ have equal values.
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15. Consider the following method.

public static void showMe{int arg)

{
if {arg =< 10)
{

showMe (arg + 1);

)

else

{
System.out.print(arg +
]

]

What will be printed as a result of the call showMa (0} 7

(A) 10

(B) 11
C)012345678273
(D)9 876 543210
()0 123456789 10

Unauthorized copying or reuse of
any part of this page is illegal,
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16. Consider the following method.

/** Precondition: values has at least one row */
public static int calculate(int[][] wvalues)

{

int found = wvalues[0][0];
int result = 0;
for (int[] row

{

for (int v =

{
1f (rowl[v]
£

found =

result =

!
}

}
return result;

1

0: ¥ < row.length; y++)

Which of the following hest describes what is returned by the caleulate method?

{A) The largest value in the two-dimensional array

(B) The smallest value in the two-dimensional array

(C) The row index of an element with the largest value in the two-dimensional array

(D) The row index of an element with the smallest value in the two-dimensional array

(E) The column index of an element with the largest value in the two-dimensional array

Unauthorized copying or reuse of
any part of this page is illegal,
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17. Consider the following method.

//* Precondition: num > 0 */
public static int doWhat{int num)
{

int var = 0;

for {(int loop = 1; loop <= num; lcop = loop + 2)
{

var += loop:

!

raturn var;
1
Which of the following best describes the value returned from a call o dowWhat ?
(A) num
(B) The sum of all integers between 1 and num, inclusive
(C) The sum ol all even integers between 1 and num, inclusive
(I2) The sum of all odd integers between 1 and num, inclusive

(E) No value is returned because ol an infinite loop.

18. What is printed as a result of executing the following statement?
System.ocut.println{d404 ¢ 10 * 10 + 1);

(A) 4
(B) 5
(C) 41
(D) 401
(E) 405

Unauthorized copying or reuse of

Sy part of ke pagn ¥ Hivgm. GO ON TO THE NEXT PAGE.
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19, Consider the following code segment.

int x = 1;
while ( /* condition */ )
{
if I:x % 2 — 4 C]].
{
System.out.print(x + " "};

}
x = x + Z;

1

The [ollowing conditions have been proposed o replace /* conditton */  in the code segment.

L =< 0
I x <=1
Im. = < 10

For which of the conditions will nothing be printed?
(A) Lonly

(B) I only

(C) land IT only

(D} 1 and 111 only

(E) L IL and 111

Unauthorized copying or reuse of

eny part of this poge 's ittegal. GO ON TO THE NEXT PAGE.
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20. Consider the following method.

/** Precondition: arr.length > 0 */
public static int mystery(int[] arr)

{
int index = Q;
int count = 0;
int m = =1;:
for (int outer = 0; outer < arr.length; outer++)
{
count = 0;
for (int inner = outer + 1; inner < arr.length; inner++)
i
if larr[outer] == arr(inner])
{
Hiz) count++;
e }
5# }
a2 .
é; if (count = m)

{

Commercial use may lead to legal actions. /™7

index = outer:
m = count;

}

return index;

best deseribes the value returned by the call mystery (nums) 7
{A) The maximum value that occurs in nums

{B) An index of the maximum value that occurs in nums

(C) The number of times that the maximum value occurs in nums
(I A value that occurs most ofien in nums

(E) Anindex of a value that occurs most often in nums

Unauthorized copying or reuse of
any part of this page is illegal.
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21. Consider the following recursive methaod.

public static void whatsItDo(String str)

{
int len = str.length():
if {(len = 1)
{

String temp = str.substring(0, len - 1);

System.out.println{temp);
whatsTItDo {temp) ;
]
1

What is printed as a result of the call whatsItDo ("WATCH")

(A} H
(B) waTC

(C) ATCH
ATC
AT

(D) WATC
WAT
WA
W

(E) WATCH
WATC
WAT
WA

Unauthorized copying or reuse of
any part of this page is illegal,
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22. Consider the following definition.

int[]1[] numbers = ({1, 2, 3},
{4, 5, &}};

Which of the following code segments produces the oulpul 123456 7

{A) for (int[] row : numbers)

{

for (int n : row)

{

}
}

System.ocut.print{n);

{(B) for (int[] row : numbers)
{
for (int n : row)

{

}
}

System.out.print (row(n]);

(C) for (int re = 0; rc < numbers.length; ro++)
{
Syegtem.out.print (numbers[rec]);

]

(D) for (int r = 0; r < numbers[0].length; r++)
{
for (int c = 0; c < numbers.length; c++)}

{

System.out.print (numbers([r] [c]);
}
1

(E) for (int ¢ = 0; ¢ < numbers[0].length; c++)
{
for (int r = 0; r < numbers.length; r++)

{

}
]

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

Unauthorized copying or reuse of

Sy part of ke pagn ¥ Hivgm. GO ON TO THE NEXT PAGE.
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23. Consider the following code segment from an insertion sort program.

for (int j = 1; J =< arr.length; j++)

{

]

Assumg that arrav arr has been defined and initialized with the values {5,

int insertItem = arrlj]:
int k = § - 1;

while (k »>= 0 && insertItem < arr[k])
{

arr[k + 1) = arr(k]:
=i
]

arrlk + 1] = insertlItem;

/% endof for loop */

the values in array arr afier two passes of the for loop (i.e, when § =
i* endof Eor loop */) 7

(A)
(B)
(<
(D)
(E)

{2 3 &y 55 1}
{z, 2, 1, &, 5]
£3, 44 55 25 1}
{3 By 2y 35 1)
{5, 3, 4, 2, 1}

Unauthorized copying or reuse of

any part of this page is illegal.
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24, Consider the following class,

public class SomeMethods

{
public void cone{int First)
{ /* implementation not shown */ ]
public veoid eone(int first, int second)
{ /* implementation not shown */ }
public veid one({int first, String second)
{ /* implementation not shown */ }
1

Which of the following methods can be added to the SomeMethods class without causing a
compile-time error?

I. public woid onelint wvalue)
{ /* implementation not shown */ ]

II. public veoid one(String first, int second)
{ /* implementation not shown */ ]

I. public woid oneiint first, int second, int third)
{ /* implementation not shown */ ]}

(A) Tonly

(B) Iand IT only
(C) 1and III only
(D) 1 and HI only
(E) L 1L and I11

Unauthorized copying or reuse of
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25. Consider the following code segment.
int count = 0;

For (int x = 0; x < 43 x++)

{
for {int y = x; y < 47 y++}
{

count++;
}

1

System.cut.printin{count):
What is printed as a resull of executing the code segment?
(A) 4
(B) 8§
(C) 10
(D) 16
(E) 20

Unauthorized copying or reuse of

eny part of this poge 's ittegal. GO ON TO THE NEXT PAGE.
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26. Consider the following two methods, which appear within a single class,

public static void changeIt(int[] arr, int wal, String word)
{

arr = new int[5];

val = 0;

word = word.substring(0, 5);

for {int k = 0; k < arr.length; k++)
{
arr[kl = 0;
1
1

public static wvoid start()
{
int{] nume = {1, 2, 3, 4, 5}1;
int wvalue = 6;
String name = "blackboard";
changelt (nums, wvalue, name};

for (int k = 0; k < nums.length; k++)
{
System.out.print (nums(k] + " "};

1

System.out.print (valus + " ");
System.out.print (name) ;

}

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

(A) 0 0 000 0 black
(B 00 000 6 blackbeard
{C)1 23 45 6 black
(D)1 2 3 4 5 0 black
(E) 1 2 3 4 5 & blackboard

Unauthorized copying or reuse of

any part of this page is illegal, GO ON TO THE NEXT PAGE.
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Questions 27-28 refer to the following information,

Consider the following =zort method. This method correctly sorts the elements of array data into
increasing order,

public static wvoid sort(int[] data)
{ for (int §j = 0; j < data.length - 1; Jj++)
{ int m = j;
for (int k = § + 1; k =< data.length; k++)
{ if (datalk] < datalm]) /* Compare values */

int temp = datalm]: {* Assign to temp */
data [m] datal[j];
datalj] temp;

£* End of outer loop */
1

27. Assume that sort iscalled withthe array {6, 3, 2, 5, 4, 1}. What will the value of data be
after three passes of the outer loop (i.e., when § = 2 atthe point indicated by /* End of outer loop */) 7

(A) {1, 2, 3, 4, 5, &)

B) {1, 2. 3, 5, 4, 8)
)t 2 3y 65 5y 4
M {1, 3; 2; 4, 5, 6)
E) {1, 3, 2, 5 4, &}

28. Assume that sort iscalled with the array (1, 2, 3, 4, 5, &}. How many times will the expression
indicated by /% Compare values * ¢/ and the statement indicated by /* Assign to temp */ execute?

(A) 15 0
(B) 15 5
(C) 15 i}
(D) 21 5
(E) 21 fi

Unauthorized copying or reuse of

any part of this page is illagal. GO ON TO THE NEXT PAGE.
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29, Consider the following recursive method.

/** Precondition: num = 0 */
public static int what({int num)
{
if (num < 10)
{
return 1;

1
else

{
return 1 + what(num / 10} ;

}
]

Assume that int wval has been declared and initalized with a value that satisfies the precondition of the
method. Which of the following best deseribes the value returned by the call what (val) 7

(A} The number of digits in the decimal representation of wal is returned.

(B) The sum of the digits in the decimal representation of val is returned.

(C) Nothing is returned. A run-time error occurs because ol inlinite recursion.

(D) The value | is returned,

(E) The value wal/10 1sreturned.

Unauthorized copying or reuse of

eny part of this poge 's ittegal. GO ON TO THE NEXT PAGE.
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30. The price per box of ink pens advertised in an office supply catalog is based on the number of boxes ordered.

The following table shows the pricing.

Number of Boxes

Price per Box

1 up to but not including 5

$5.00

5 up to but not including 10

$3.00

1} or more

$1.50

The following incomplete method is intended to return the total cost of an order based on the value of the

parameter numBoxes.

=% Precondition: numBoxes > 0 */

public static double getCost{int numBoxes)

{
double totalCost = 0.0;

S missing code *f

return totalCost;

1

Unauthorized copying or reuse of
any part of this page is illegal,
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Which of the following code segments can be used to replace /% missing code */ so that method getCost
will work as intended?

I. if (numBoxes >= 10}

{
totalCost = numBoxes * 1.50;
}'
if (numBoxes >= §5)
{

totalCost = numBoxes * 3.00;
}
if (numBoxes > 0)
{

}

totalCost = numBoxes * 5.00;

II. if (numBoxes >= 10)
[ totalCost = numBoxes * 1.50;
élse if (numBoxes >= 5}
: totalCost = numBoxes * 3.00;
ilse
{

totalCost numBoxes * 5.00;

}

M. if (numBoxes > 0)

{
totalCost = numBoxes * 5,00;
}
else if (numBoxes >= 5§)
{

totalCost = numBoxes * 3.00;
}

else if (numBoxes »>= 10)

{
totalCost = numBoxes * 1.50;

}

(A) Tonly
(B) Honly
(C) I only
(D) Land 11
(E) Hand 11

Unauthorized copying or reuse of
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31. Consider the following code segment.

String[][] board = new String([5][5]:

for (int row = 0; row < 5; rowt++)
{
for {(int ¢ol = 0; eol = 57 col++)
{
board[row] [cel] = "OQ";
}
1
for {(int wval = 0; wval < 5; val++)
{
if (wval & 2 == 1)
{
int row = wal:
int col = 03
while ({(col < 5 && row >= 0]
{
board|[row] [cel] = "X";
col+s;
row-—;
}
1
1

Unauthorized copying or reuse of
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Which of the following represents board after this code segment is executed?

Lo ]

Lo’

[ |

=

X|0|X]|0O|X

C|X|C|X |0

CIX|O(X]|O

oc|X|0|X |0
X|0|X|O0|X

X|0|X]|0O|X

0

(A)

21 X|0|X|0|X

3

4 | X|O0|X|O|X

0

(B)

20| X|0O|X|0O

3

4 |C|X|0|X]|0O

oClIX|O|X |0

c|X|o|X |0

]

c|X|0o|Oo|O
c|lo|X|0|0C
X|0|C|X]|C

ClX|C|0]|X

()

c|X|Oo(X]|0O
X|O0|X|O]|0O

ClX|0|0]|0
X|0|06 |00

|
o[xJoJololx

(C)

P AR

2|10|l0|X|O |0

=bs

S A

4 |1 X|O0 |00 |X
1

‘suonoe [eFa] 01 pra] AW 28N [BIAIAWILIO))

4]

(D)

4 |1c|lo|X|O|0O

0

(E)

4ololeclo]o

GO ON TO THE NEXT PAGE.
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32, Consider the following class declaration.

public class StudentInfe
{
private String major;
private int age;

publie String getMajor|()
{ return major; 1}

public int getAgel()
{ return age; }

// There may be instance variables, constructors, and methods that are not shown.

1

The lollowing instance variable and method appear in another class.

private List<StudentInfo> students;

/** Breturn the average age of students with the given major;
¥ -1.0 if no such students exist
ol
public double averageAgelnMajor (Sbring theMajor)
{
double sum = 0.0;
int count = 0;
for (StudentInfo k : students)
{
A% missing code */
i}

if (count > O0)
{
return sum / count;
]
else
{
return -1.0;

}

Commercial use may lead to legal actions. % il Ffl i
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Which of the following could be used to replace /* missing code */ sothat averageAgeInMajor will

compile without error?

{A) 1if (theMajor.eguals(k.major))
{
sum += k.age;
count++:

}

(B) 1f (theMajor.egualslk.getMajor()))
{
sum += k.getAgel():
count++;

}

(C) if (theMajor.equals(k.major))
{
sum += k.gebAge();
count++;

)

(D) if (theMajor.equals(students[k].getMajor()))
{
sum += students[k].getlge|():
COUNT ++;

}

(E) if (theMajor.egquals (getMajorik)))
{
sum += gethge(k);
count++;

)

33

Which of the following statements regarding interfaces 1s FALSE?
(A} All methods in an interface are public,

(B) An interface cannot be instantiated.

(C) An interface can declare an instance variable.

(D} A non-abstract class can implement an interface.

(E) An abstract class can implement an interface.

Unauthorized copying or reuse of
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34, Consider the problem of finding the maximum value in an array of integers. The following code segments are
proposed solutions to the problem. Assume that the variable arr has been defined as an array of int wvalues

ol i

I

SLIE Aok

Commercial use may lead to legal actions. f

and has been initialized with one or more values.

[. int max = Integer.MIN_VALUE;
for {(int wvalue : arr)

{
if (max < value)
f
max = value;
}
1

[I. int max = 0;

boclean first = true;
for (int wvalue : arr)
{

if (first)
{ max = wvalue;

first = false;
\l_lse if (max < walue)
; max

}

value;

INl. int max = arr([0];
for {int k = 1; k < arr. length;

{
if (max < arrlk])
{
max = arrl[k];
1
}

k++)

Which of the code segments will always correctly assign the maximum element of the array to the

variable max ?
(A} 1only

(B) 1M only

(C) I only

(D) 1 and I only
(E) L IL and 111

Unauthorized copying or reuse of
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35. Consider the following instance variable and method. Method wordsWithCommas s intended to return a
string containing all the words in 1istOfWords separated by commas and enclosed in braces,
For example, il 1listOfWords contains ["one", “two", "three'], the string returned by the call
wordsWithCommas () shouldbe "{one, two, thres}".

private List<String> listOfWerds;

public String wordsWithCommas{)
{

String result = "{";
int sizeDfList = /* expression */ ;

for {int k = 0; k < sizeOfList; k++)
{
result = result + listOfWords.get (k)

if /% condition */ )
{

result = result + *, ';

)

1
result = result + "}";
return result;

]

Which of the following can be used o replace [/ * expression */ and /% condition */ sothal
wordsWithCommas will work as intended?

[* _expression */ [ condition */
(A) listOfWords.size{) - 1 k=10
(B) listOfWords.gize() k' I=0
(C) listOfWords.sizel) - 1 k != sizeOfList - 1
(D) 1listOfWords.sizel() k != gizeofrList - 1
(E) result.lengthl) k=20

Unauthorized copying or reuse of
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Questions 36-37 refer to the following information,

Consider the following binarySearch method, The method correctly performs a binary search.

J** Precondition: data s sorled in increasing order. */

public static int binarySearch(int[]

{
int start = 0;
int end = data.length - 1;
while (start <= end)
{
int mid = [(start + end) / 2:
if (target < datal[mid])
{
end = mid - 1;
}
else if (target > data[mid])
{
start = mid + 1;
3
else
(
return mid;
]
3
return -1;
1

Unauthorized copying or reuse of
any part of this page is illegal
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36. Consider the following code segment.

j.nt[] values = {1, 2, 3, 4, 5, 8, 8, B};
int target = 8;
What value is returned by the call binarySearch(values, target) 7
(A) -1
(B) 3
(Cy 5
(D) 6
(E) 8

37, Suppuse the binarySearch method is called with an array containing 2,000 elements sorted in increasing
order, What 15 the maximum number of times that the statement indicated by /% Calowlare midpoint */
could execute?

(A) 2,000
(B) 1,000
© 20
(D) 11
(E) 1

Unauthorized copying or reuse of
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39, Consider the following method.

J** Precondition: 0 < numVals <= nums.length */

public static int mystery(int[] nums,

{
int k = 0;
if (v == nums[numVals
{
kK =:1=x
1
if (nurVals == 1)
{
return k;
1
alse
{
return k + mystery(nums,
)]
}

Ny

numvals -

int v,

1):

int numVals)

Which of the following best describes what the call mystery (numbers, val, numbers.length)
does? You may assume that variables numbers and wal have been declared and initialized.

{A) Retrns | if the last element in numbers isequal to val; otherwise, returns ()

(B) Returns the index of the last element in numbers that is equal to val

(C) Returns the number of elements in numbers that are equal to val

(D) Retwrns the number of elements in numbers that are not equal to val

(E) Returns the maximum number of adjacent elements that are not equal 1o val

Unauthorized copying or reuse of
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40. Consider the following code segment.
Ligst<String> students = new ArrayList<String={};
students.add("Alex");

students.add({"Bob") ;
students.add("Carl");

for {(int k = 0; k < students.sizel); k++)
{

Svstem.out.print (students.set(k, "Alex") + " "};
1

System.out.println();

for (String str : students)

1
System.out.print{str + * ");

1
What is printed as a result of executing the code segment?

(A Alex Alex Alex
Alex Alex Aalex

(B) Alex Alex Alex
Alex Bob Carl

(C) Alex Bob Carl
Alex Alex Alex

(D) Alex Bob Carl
Alex Bob Carl

(E) Mothing is printed because the first print statement will cause a runtime exception to be thrown.

Unauthorized copying or reuse of
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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 Il UNTIL YOU ARE TOLD TO DO SO.

MAKE SURE YOU HAVE DONE THE FOLLOWING.

PLACED YOUR AP NUMBER LABEL ON YOUR ANSWER SHEET

[ ]

WRITTEN AND GRIDDED YOUR AP NUMBER CORRECTLY ON YOUR
ANSWER SHEET

¢ TAKEN THE AP EXAM LABEL FROM THE FRONT OF THIS BOOKLET
AND PLACED IT ON YOUR ANSWER SHEET
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COMPUTER SCIENCE A
SECTION 11
Time—1 hour and 45 minutes
Number of questions—4
Percent of total score—50

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

Notes:

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

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

e Inwriting solutions for cach question, you may use any of the accessible methods that are listed in classes
defined in that gquestion. Wniting significant amounts of code that can be replaced by a call 1o one of these
methods will not receive full credit.
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. This question involves reasoning about one-dimensional and two-dimensional arrays of integers. You will write
three static methods. all of which are in a single enclosing class. named Diversefrray (not shown) The
first method returns the sum of the values of a one-dimensional array; the sccond method returns an array that
represents the sums of the rows of a two-dimensional array; and the third method analyzes row sums.

{a) Wntea static method arraySum that calculates and returns the sum of the entries in a specified

one-dimensional array. The following example shows an array arrl and the value returned by a call to
arraysum.

Value returned hy

arrl arrayvsum(arrl)
0 I 2 3 e
1 3 2 7 3 16

WRITE YOUR SOLUTION ON THE NEXT PAGE.
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Complete method arraySum below.

/*=* Returns the sum of the entries in the one-dimensional array arr.
xy
public =static int arraySumi{int[] arr)

Part (b) begins on page 6.
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(b} Write a static method rowSums that calculates the sums of cach of the rows in a given two-
dimensional array and returns these sums in a one-dimensional array, The method has one parameter, a two-
dimensional array arr2D of int values. The array is in row-major order: arr2D[r] [c] 1sthe entry
atrow r and column o, The method returns a one-dimensional array with one entry [or each row off
arrzD such that each eniry is the sum of the corresponding row in arr2D. As a reminder, cach row of a
two-dimensional array is a one-dimensional array.

For example, il mat1 is the array represented by the following table, the call rowSums (matl) returns
the array {16, 32, 28, 20}.

matl
0 | 2 3 4
0 1 3 2 7 3
1 10 10 4 6 2
2 5 k! 5 9 6
3 7 ] 4 2 1

Methods written in this question

public static int arraySum({int[] arr)
public static int[] rowSums(int[]1[] arzr2D)
public static boolean isDiverse(int[][] arrZD)

WRITE YOUR SOLUTION ON THE NEXT PAGE.
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Assume that arraySum works as specified, regardless of what you wrote in part {a). You must use
arraySum approprately to receive full credit.

Complete method rowSums  below.

/** Returns a one-dimensional array in which the entry at index % 1s the sum of
*  the entries of row kol the two-dimensional array arr2D.
L

public static int[] rowSums(int[][] arrzD)

Part (c) begins on page 8.
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Assume that arraySum and rowSums work as specified, regardless of what you wrote in parts (a) and
(b). You must use rowSums appropriately to receive full credit.

Complete method isDiverss below,

J*% Retwrns true ifall rowsin arrZD have different row sums;
* false otherwise,

i
public static boolean isDiverse(int[][] arriD)

Unauthorized copying or reuse of
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3. A two-dimensional array of integers in which most elements are zero is called a sparse array, Because most
elements have a value of zero, memory can be saved by storing only the non-zero values along with their row
and column indexes. The following complete SparseArrayEntry class is used to represent non-zero
clements in a sparse array. A SparseArrayEntry object cannot be modified after it has been constructed.

public class SparseArrayEntry

i
/** The row index and column index for this entry in the sparse array */
private int row;
private int col;

/** The value of this entry in the sparse array  */
private int walue;

A** Constructs a SparseArrayEntry object that represents a sparse array element
*  with row index r and column index ©, containing value w.
g
public SparselrrayEntry(int r, int e, int wv)
{
TOW = -F}
col = e;
wvalue = v;

1

/** Returns the row index of this sparse array element, */
public int getRow()
{ return row; }

J** Retums the column index of this sparse array clement, */
publie int getCel()
{ return col; }

/** Returns the value of this sparse array element. */
publie int getValue()
{ return value; ]

Unauthorized copying or reuse of
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Complete method getValueAt below,

/** Returns the value of the element at row index row and column index col in the sparse array.
*  Precondition: 0 £ row < gebNumRows()

* 0 & col < getNumCols ()

*

public int getValueAt({int row, int col)

Part (b) begins on page 16.
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public

Class information repeated from the beginning of the question

class SparseArravEntry

public
public
public
public

public

SparseArrayEntry(int r, int ¢, int v)
int getRowl)

int getColl)

int getValue()

class SparseArrav

public
public
public
public

private int numRows
private int numCols
private List<SparseArrayvEntry> entries

int getNMumRows()

int getNumCols()

int getValueAt(int row, int col)
void removeColumn{int col)

Unauthorized copying or reuse of
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Complete method removelolumn below,

£** Removes the column col from the sparse array,
*  Precondition: 0 £ col < getNumCols()
i

public void removeColumn({int col}

Unauthorized copying or reuse of
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4. This question involves the design of an interface, writing a class that implements the interface, and wriling
a4 method that uses the interface.

{a) A nmumber group represents a group of integers defined in some way. It could be empty, or it could contain
one or more integers,

Write an interface named NumberGroup that represents a group of integers. The interface should have
asingle contains method that determines if a given integer is in the group. For example, if groupl

is of lype NumberGroup, and il contains only the two numbers -5 and 2, then
groupl.contains(-5) would return true, and groupl.contains(2) would return false.

Wrile the complete NumberGroup interface. It must have exactly one method.

Part (b) begins on page 21,

Unauthorized copying or reuse of
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(h) A range represents 4 number group that contains all (and only) the integers between a minimum value and

a maximum value, inclusive.

Wrile the Range class, which is a NumberGroup. The Range class represents the group of int
values that range from a given minimum value up through a given maximuom value, inclusive. For example,
the declaration

NumberGroup rangel = new Range(-3, 2);

represents the group of integer values -3, -2, -1, 0, 1, 2.

Write the complete Range class. Include all necessary instance variables and methods as well as a
constructor that takes two int parameters. The first parameter represents the minimum value, and the
second parameter represents the maximum value of the range. You may assume that the minimum is less
than or equal 1o the maximum.

Part (¢) begins on page 22.
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{¢) The MultipleGroups class (not shown) represents a collection of NumberGroup objects and is
a NumberGroup. The MultipleGroups class stores the number groups in the instance variable
groupList (shown below), which is initialized in the constructor.

private List<NumberGroup> groupList;

Write the MultipleGroups method contains. The method takes an integer and returns true
il and only il the integer 1s conlained in one or more of the number groups in groupList.

For example, suppose multiplel has been declared as an instance of MultipleGroups and
consists of the three ranges created by the calls new Range (5, 8). new Range (10, 12),
and new Range({l, 6&). The following table shows the results of several calls o contains,

Call Result
multiplel.contains(2) true
multiplel.contains(9) false
multiplel.contains(6) true

Unauthorized copying or reuse of
any part of this page is illegal.
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Complete method contains below.

/** Returns true if at least one of the number groups in this multiple group contains num;
* false otherwise.

>

publie boolean contains{int num)
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STOP
END OF EXAM

THE FOLLOWING INSTRUCTIONS APPLY TO THE COVERS OF THE
SECTION Il BOOKLET.

® MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION
INFORMATION AS REQUESTED ON THE FRONT AND BACK
COVERS OF THE SECTION Il BOOKLET.

e CHECK TO SEE THAT YOUR AP NUMBER LABEL APPEARS IN
THE BOX ON THE COVER.

* MAKE SURE YOU HAVE USED THE SAME SET OF AP
NUMBER LABELS ON ALL AP EXAMS YOU HAVE TAKEN
THIS YEAR.
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AP®” COMPUTER SCIENCE A
2015 CANONICAL SOLUTIONS

Question 1: Diverse Array
Part (a):

public static int arraySum({int[] arr) |
int sum=0;
for (int elem : arr)|
sum += elem;
}

return sum;

Part (b):

public static int[] rowSums{int[]{] arrzD){
int [] sums=new intlarrZD.length];
int rowNum=0;
for{int[] row : arrZD) |
sums [ rowNum] =arraysum|row) ;
rowhum++;
}
return sums;

Part (c):

public static boolean isDiversel(int[][] arr2D) |
int [] sums=rowSums{arrz2D);
for {(int i=0; 1 < sums.length; i++) |
for (int j=i+1; 37 < sums.length: j++){
if (sums[i]==sums[j])
return false;

}

return true;

These canonical solutions sarve an sxpository role, depleting general approaches to solution. Each reflects only ong instance from the
infinite set of valid solutions: The solutions are presented in a coding atyle chosen to enhance readability and facilitate understanding,
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Question 2: Guessing Game

IClass: HiddenWord 9 points ]

Intent: Define implementation of class to represent hidden word in guessing game

+1 Uses comrect class, constructor, and method headers
+1 Declares appropriate private instance variable
+1 Initializes instance variable within constructor using parameter
+6 Implement getHint
+1 Accesses all letters in both guess and hidden word in loop

(no bounds errors in sither)
+4 Process letters within loop

+1 Extracts and compares comresponding single letters from guess and
hidden word

+1 Test= whether guess letter occurs in same position in both guess and
hidden word

+1 Tasts whether guess letter occurs in hidden word but not in same pC-EitiGI‘!
as in guess
+1 Adds correct character exactly once to the hint string based on the
test resull
+1 Declares, initializes, and returns constructed hint string

|Question-Specific Penalties

-1 (t) Uses get to access letters from strings
-2 (u) Consistently uses incorrect name instead of instance variable name for hidden word
£ 2015 The College Board.
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Question 2: Guessing Game

public class HiddenWord

{
private String word;
publiec HiddenWord (String hWord)
word = hWord;
}
public String getHint (String guess) |
String hint = "";
for {(int 1 = 0; i < guess.length{); i++){
if (guess,substring(i,i+l).eguals(word.substring(i,i+1))){
hint += guess.substring(i,i+1);
} else if (word.indexCf (guess.substring(i,i+l))!= =1}4
hint += "+";
} else |
hint += n*ur.
;
}
return hint;
t

These canonical solutions sarve an expository role, depleting general approaches to solution. Each reflects only ong instance from the
infinite set of valid solutions, The solutions are presenied in a coding style chosen to enhance resdability and facilitate understanding,
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Question 3: Sparse Array
Part (a):

public int getValueAt{int row, int cocl)|
for (SparsehArrayEntry e : entries)|
if (e.getRow() == row && e.getCol() == col){
return e.getValue();
}
}

return 0;

Part (b):

public wvoid removeColumn (int col}{
int i=0;
while (i < entries.size())|
SparsehArrayEntry e = entries.getii);
Lf (e.getCol () == col}{
entries.remcove (i} ;
b else if (e.getColl} > col)d
entries.set{i, new SparselrrayEntry{e.getRow(),
e.getCol()-1,
e.getValue(}});

[
+
+

}
|

numCols—-;

These canonical solutions sarve an sxpository role, deplcting general approaches to solution. Each reflects only ong instances from the
infinite set of valid solutions: The solutions are presented in a coding atyle chosen to enhance readability and facilitate understanding,
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Question 4: Number Group
Part (a):
public interface NumberGroup
{
boolean containsiint num);
}
Part (b):
puplic class Range implements NumberGroup
{
private int min;
private int max;
public Range{int min, int max)
{
this.min=min;
this.max=max;
}
public boolean contains{int num) {
refurn num >= min && num <= max;
}
1
Part (c):

public boolean contains(int num) {
for (NumberGroup group : grouplist) |
if (group.contains (num} ) {
return true;

}

return false;

These canonical solutions sarve an expository role, deplcting general approaches to solution. Each reflects only ong instances from the
infinite set of valid solutions: The solutions are presented in a coding atyle chosen to enhance readability and facilitate understanding,
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Section I: Multiple Choice

» 1.0000 =
Number Correct Weighted Section | Score
[out of 40) (Do not tound)

Section II: Free Response

Cuestion1  —— = 1.1111 =
lout of 9) (Do not round)
Question2 = 1.1111 =
(out of 9) (Do not round)
Ouestiom3d __ x 1111l =_
[out of 9) (Do not round)
Questiocnd _  x 1.1111 =
lout of 9) (Do not round)
Sum =
Waeighted
Section [
Score
(Do not round)
Composite Score
.i. b — -
Weighted Weighted Composite Scare
Section [ Score Saection II Score {Round to nearest

whaole number)

AP Score Conversion Chart
Computer Science A

Composite
Score Range | AP Score

62-80
44-61
31-43
25-30

0-24
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