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Computer Science A ( AP

Section I: Multiple-Choice Question-Part 1

1. Assume that the boolean variables a and b have been declared and initialized. Consider the
following expression.

(a&& (bl |'a))==(a&&b)

Which of the following best describes the conditions under which the expression will evaluate
to true?

A. Only when a is true

B. Only when b is true

C. Only when both a and b are true

D. The expression will never evaluate to true

E. The expression will always evaluate to true

2. Consider the following code segment.
int a=5;

int b=2;

double c =3.0;
System.out.println (5+a/b*c-1);
What is printed when the code segment is executed?
A.0.666666666666667

B.9.0

C. 10.0

D.11.5

E.14.0
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3. Consider the process method. Assume that each of its two parameters is a string of
length two or more.
public void process (String wl, String w2)
{
String strl=wl. substring (0, 2) ;
String str2 = w2. substring (w2. length () -1) ;
String result =str2 +strl;
System. out. println (result. indexof (str2) ) ;
}
Which of the following best describes the value printed when process is called?
A. The value 0 is always printed.
B. The value 1 is always printed.
C. The value result. length () - 1 is printed.
D. A substring containing the last character of w2 is printed.

E. A substring containing the last two characters of w2 is printed.

4. Which of the following statements assigns a random integer between 25 and 60, inclusive,
torn?

A.int rn = (int) (Math. random () *25) +36;

B.int rn = (int) (Math, random () *25) +60;

C. int rn= (int) (Math. random () *26) +60;

D.int rn= (int) (Math. random () *36) +25;

E.int rn = (int) (Math. random () *60) +25;
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5. Consider the following method.
public int pick (boolean test, int x, int y)
{

1f (test)

{

return x;

else

return y;

}

What value is returned by the following method call?
pick(false, pick(true, 0, 1), pick(true, 6,7))
A.0

B.1

C.3

D.6

E. 7

6. Assume that the boolean variables a, b, ¢, and d have been declared and initialized.
Consider the following expression.

P (as&b ) [ (c | 1d) )

Which of the following is equivalent to the expression?

A ( a&sb ) && (!c&&d )

B.(a [lb) && (!c&&d)

C. (a && b) || (cl| !d)
D. ('a || 'b) && (!c &&d)
E.!(a && b) && (c || !d)
AP Computer Science A From Here, Go Anywhere
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7. Consider the following method.
public int getTheResult (int n)
{
int product = 1;
for (int number = 1; number < n; number++)
{
if (number %2==0)
product *= number;
}

return product;

}
What value is returned as a result of the call getTheResult (8)?

A. 48
B. 105
C.384
D. 5040
E. 40320

From Here, Go Anywhere
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8. At a certain high school students receive letter grades based on the following scale.

Integer Score Letter Grade
93 or above A
From 84 to 92 inclusive B
From 75 to 83 inclusive C
Below 75 F

Which of the following code segments will assign the correct string to grade for a given

integer score?

if (score >=93)
grade ="A";

1f (score >= 84 && score <=92)
grade = "B";

if (score >=75 && score <=83)
grade = "C";

if (score<75)

grade ="F";

IL.

if (score >=93)
grade = "A";

if (84 <=score <=92)
grade ="B";

if (75 <= score <=83)
grade ="C";

if (score<75)

grade ="F";

III.

if (score >=93)
grade ="A";

else 1f (score >=84)
grade ="B";

else 1f (score >=75)
grade ="C";

else

grade = "F";

A. Il only

AP Computer Science A
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B. III only
C.Iand II only
D. I and III only
E. L II, and III

9. Consider the following code segment.
for (int k=0; k<20; k =k +2)
{
if (k%3==1)
{
System.out.print (k +" ");

}

What is printed as a result of executing the code segment?
A. 4 16

B.4 10 16

C.0 6 12 18

D.1 4 7 10 13 16 19

E.02 4 6 8 10 12 14 16 18
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10. Consider the following output.
1 1 1 1 1

2 2 2 2
3 3 3
4 4
5

Which of the following code segments will produce this output?
A.
for (int j=1; J<=5; Jj++)
{
for (int k=1; k<=5; k++)
{
System. out. print (j+" ) ;
}
System. out. println ();
}
B.
for (int j = 1; j <=5;7++)
{
for (int k =1 ;k <=7j; k++)
{
System. out. print (j+" 7);
}
System. out. println () ;
}
C.
for (int j= 1; j<=5; J++)
{
for (int k=5; k>=1; k--)
{
System. out. print (j+" ") ;
}
System. out. println () ;

AP Computer Science A From Here, Go Anywhere
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D.
for (int j= 1; j<=5; J++)
{
for (int k =5;k >=7j; k--)
{
System. out. print (j+” ") ;
}
System. out. println () ;
}
E.
for (int j= 1; j<=5;7++)
{
for (int k = j; k <=5; k++)
{
System. out. print (k+"™ ")
}
System. out. println () ;

4
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Section II: Free-Response Question-Part 1

1.

This question involves reasoning about a simulation of a frog hopping in a straight line.

The frog attempts to hop to a goal within a specified number of hops. The simulation is

encapsulated in the following Frogsimulation class. You will write two of the methods

in this class.

public class FrogSimulation

{

/** Distance, in inches, from the starting position

* to the goal. */

private int goalDistance;

/** Maximum number of hops allowed to reach the goal. */

private int maxHops;

/** Constructs a FrogSimulation where dist is the
* distance, in inches, from the starting
* position to the goal, and numHops is the maximum
* number of hops allowed to reach the goal.
* Precondition: dist > 0; numHops > 0
*/
public Frogsimulation (int dist, int numHops)
{
goalDistance =dist;
maxHops = numHops;
}
/** Returns an integer representing the distance, in inches,
* to be moved when the frog hops.
*/
private int hopDistance ()

{/* implementation not shown */}

/** Simulates a frog attempting to reach the goal as
described
* in part (a)

* Returns true if the frog successfully reached or passed the

AP Computer Science A From Here, Go Anywhere
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* goal during the simulation;
* false otherwise

*/

public boolean simulate ()

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

/** Runs num simulations and returns the proportion of
* simulations in which the frog

* successfully reached or passed the goal.

* Precondition: num> 0

*/

public double runsimulations (int num)

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

a. Write the simulate method, which simulates the frog attempting to hop in a straight line
to a goal from the frog's starting position of 0 within a maximum number of hops. The
method returns true if the frog successfully reached the goal within the maximum number
of hops; otherwise, the method returns false.
The FrogSimulation class provides a method called hopDistance that returns an
integer representing the distance (positive or negative) to be moved when the frog hops. A
positive distance represents a move toward the goal. A negative distance represents a move
away from the goal. The returned distance may vary from call to call. Each time the frog hops,
its position is adjusted by the value returned by a call to the hopDistance method.
The frog hops until one of the following conditions becomes true:

* The frog has reached or passed the goal.

* The frog has reached a negative position.

* The frog has taken the maximum number of hops without reaching the goal.
The following example shows a declaration of a FrogSimulation object for which the
goal distance is 24 inches and the maximum number of hops is 5. The table shows some
possible outcomes of calling the simulate method.

FrogSimulation sim = new FrogSimulation (24, 5) ;

AP Computer Science A From Here, Go Anywhere
10 @ 2021 TestDaily



Computer Science A ( AP

Values returned by Final position of frog | Return value of
hopDistance () sim. simulate

0

Example 1 5,7, -2, 8, 6 24 true
Example 2 6, 7, 6, 6 25 truel
Example 3 6, -6, 31 31 true
Example 4 4, 2, -8 -2 false
Example 5 5,6 4, 2, 4, 3 18 false

Complete method simulate below. You must use hopDistance appropriately to receive
full credit.

/** simulates a frog attempting to reach the goal as described
* in part a.

* Returns true if the frog successfully reached or passed the
* goal during the simulation;

* false otherwise.

public boolean simulate ()

b. Write the runSimulations method, which performs a given number of simulations
and returns the proportion of simulations in which the frog successfully reached or passed the
goal. For example, if the parameter passed to runsimulations is 400, and 100 of the 400
simulate method calls returned true, then the runSimulations method should return O .
25. Complete method runsimulations below. Assume that simulate works as specified,
regardless of what you wrote in part a. You must use simulate appropriately to receive full
credit.

/** Runs num simulations and returns the proportion of
simulations

* in which the frog

* successfully reached or passed the goal.

* Precondition: num > 0

*/

public double runSimulations (int num)

AP Computer Science A From Here, Go Anywhere
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2. This question involves the implementation of a fitness tracking system that is represented

by the stepTracker class. A stepTracker object is created with a parameter that

defines the minimum number of steps that must be taken for a day to be considered active.

The stepTracker class provides a constructor and the following methods.

* addbailysteps, which accumulates information about steps, in readings taken once per

day

* activeDays, which returns the number of active days

* averagesteps, which returns the average number of steps per day, calculated by

dividing the total number of steps taken by the number of days tracked

The following table contains a sample code execution sequence and the corresponding results.

Statements and Expressions

Value Returned

(blank if no value)

Comment

StepTracker tr =new

StepTracker (10000) ;

Days with at least 10,000 steps
are considered active.Assume

that the parameter is positive.

tr.activeDays () ; 0 No data have been recorded yet.
When no step data have been
tr.averagesteps () ; 0.0 recorded, the averagesteps
method returns 0. 0.
This is too few steps for the day
tr.addDailysteps (9000) ;
to be considered active.
This is too few steps for the day
tr.addDailysteps (5000) ;
to be considered active.
tr.activeDays () ; 0 No day had at least 10,000 steps.
The average number of steps per
tr.averagesteps () ; 7000.0
day is (14000/2).
tr.addDailySteps This represents an active day.
(13000) ;
Of the three days for which step
tr.activeDays () ; 1 data were entered, one day had
at least 10,000 steps.
The average number of steps per
tr.averagesSteps () ; 9000.0

day is (27000/3).

tr.addDailysteps (23000) ;

This represents an active day.

tr.addDailysteps (1111);

This is too few steps for the day

AP Computer Science A
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to be considered active.

Of the five days for which step
tr.activeDays () ; 2 data were entered,two days had

at least 10,000 steps.

The average number of steps per
day is (51111/5).

tr.averagesteps () ; 10222.2

Write the complete stepTracker class, including the constructor and any required instance

variables and methods. Your implementation must meet all specifications and conform to the

example.

AP Computer Science A From Here, Go Anywhere
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AP Computer Science A

Scoring Materials for Digital Exam Practice

Please note: the digital exam practice resource was developed for
students to complete technology checks, experience the digital platform,
and practice answering exam questions, including each type of multiple-
choice and free-response question they will encounter on exam day. Be
aware that on exam day students will complete four free-response
questions while this practice includes only two.

This digital exam practice is not a full-length exam, and it does not
represent the complete scope of content and skills that students will see
on the actual AP exam. This digital exam practice includes only content
that would typically be taught in the first half of the school year,
following the unit sequence in the AP Computer Science A Course and
Exam Description. For more information on the 2021 Exam
format, please visit: apcentral.collegeboard.org/pdf/ap-2021-
exam-formats.pdf

AP Exams are scored differently than traditional high school or college
exams. When an AP Exam is administered, psychometric analysis
determines the score ranges corresponding with each AP Exam score (5,
4,3, 2, and 1) based on a composite score scale that combines and
weights the different exam parts. Earning 40-50% of the available points
canresultin a score of 3 or better on many AP Exams. However, because
the number of points corresponding with each AP Exam score can vary
on different exams, students and teachers should not use the results of
the digital exam practice to predict performance on the 2021 AP Exam.

© 2021 College Board. Visit the College Board on the web: collegeboard.org
AP Central is the official online home for the AP Program: apcentral.collegeboard.org
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Multiple-Choice =~ Answer

Question
______________ 1o E.
______________ 2 G
______________ B A
______________ 4 _..D_
______________ S D
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______________ 9 B
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AP Computer Science A Digital Exam Practice Scoring Guidelines

Applying the Scoring Criteria

Apply the question scoring criteria first, which always takes precedence. Penalty points can only be

deducted in a part of the question that has earned credit via the question rubric. No part of a question (a, b, ¢)
may have a negative point total. A given penalty can be assessed only once for a question, even if it occurs
multiple times or in multiple parts of that question. A maximum of 3 penalty points may be assessed per
question.

1-Point Penalty

v) Array/collection access confusion ([] get)

w) Extraneous code that causes side-effect (e.g., printing to output, incorrect precondition check)
X) Local variables used but none declared

y) Destruction of persistent data (e.g., changing value referenced by parameter)

z) Void method or constructor that returns a value

No Penalty

e Extraneous code with no side-effect (e.g., valid precondition check, no-op)

e Spelling/case discrepancies where there is no ambiguity*

e Local variable not declared provided other variables are declared in some part

e private or public qualifier on alocal variable

e Missing public qualifier on class or constructor header

e Keyword used as an identifier

e Common mathematical symbols used for operators (x ® + <> <> #)

e [] vs. () vs. <>

e = instead of == and vice versa

e length/size confusionforarray, String, List, or ArrayList; with or without ( )
e Extraneous [] when referencing entire array

e [i,]] insteadof [i][]]

e Extraneous size in array declaration, e.g., int[size] nums = new int[size];
e Missing ; where structure clearly conveys intent

e Missing { } whereindentation clearly conveys intent

e Missing ( ) on parameter-less method or constructor invocations

e Missing ( ) around if or while conditions

*Spelling and case discrepancies for identifiers fall under the “No Penalty” category only if the correction can
be unambiguously inferred from context, for example, “ArayList” instead of “ArrayList”. As a counterexample,
note that if the code declares "int G=99, g=0;", thenuses "while (G < 10)" instead of
"while (g < 10)", the context does not allow for the reader to assume the use of the lower case
variable.

© 2021 College Board
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AP Computer Science A Digital Exam Practice Scoring Guidelines

Question 1: Methods and Control Structures

Canonical solution

(a) public boolean simulate ()
{

int position = 0;

for (int count = 0; count < maxHops; count++)
{
position += hopDistance () ;
if (position >= goalDistance)
{
return true;
}
else 1if (position < 0)
{
return false;
}
}
return false;
}
(b) public double runSimulations (int num)
int countSuccess = 0;
for (int count = 0; count < num; count++)

{
if (simulate())
{
countSuccess+t+;
}
}

return (double)countSuccess / num;

L

9 points

5 points

4 points

© 2021 College Board
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(a)

simulate

Scoring Criteria

Decision Rules

Calls hopDistance and usesreturned Responses can still earn the point even if 1 point
distance to adjust (or represent) the they use hopDistance () as a position,
frog’s position like hopDistance () < 0

Responses will not earn the point if they

only use hopDistance () asa count,

like hopDistance () < maxHops
Initializes and accumulates the frog’s Responses will not earn the point if they do 1 point
position at most maxHops times (must not use a loop
be in context of a loop)
Determines if a distance representing Responses can still earn the point even if 1 point
multiple hops is at least they use some number of hops *
goalDistance hopDistance () as the frog's final

position
Determines if a distance representing 1 point
multiple hops is less than starting
position
Returns true if goal ever reached, Responses can still earn the point if they 1 point
false if goal never reached or position have checks for all three conditions and
ever less than starting position correct return logic based on those checks,

even if a check did not earn a point

Responses will not earn the point if they

e do not check all three conditions

e onlycheckfor goalDistance after

the loop
e only check for starting position after the
loop
Total for part (a) 5 points

© 2021 College Board
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(b)

runSimulations

Scoring Criteria

Decision Rules

6 Calls simulate the specified number of Responses can still earn the point even 1 point
times (no bounds errors) if they do not use the result of calling
simulate
Responses will not earn the point if
they do not use a loop
7 Initializes and accumulates a count of true Responses will not earn the point if 1 point
results they
e initialize the count inside a loop
e do not use a loop
8 Calculates proportion of successful Responses can still earn the point if 1 point
simulations using double arithmetic they perform the correct calculation on
an accumulated value, even if there
was an error in the accumulation
Responses will not earn the point if
they do not divide by the parameter
9 Returns calculated value Responses will not earn the point if 1 point
they
e calculate values using non-
numeric types
e return a count of simulations
Total for part (b) 4 points
Question-specific penalties
None
Total for question1 9 points

19
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Applying the Scoring Criteria

Apply the question scoring criteria first, which always takes precedence. Penalty points can only be

deducted in a part of the question that has earned credit via the question rubric. No part of a question (a, b, ¢)
may have a negative point total. A given penalty can be assessed only once for a question, even if it occurs
multiple times or in multiple parts of that question. A maximum of 3 penalty points may be assessed per
question.

1-Point Penalty

v) Array/collection access confusion ([] get)

w) Extraneous code that causes side-effect (e.g., printing to output, incorrect precondition check)
X) Local variables used but none declared

y) Destruction of persistent data (e.g., changing value referenced by parameter)

z) Void method or constructor that returns a value

No Penalty

e Extraneous code with no side-effect (e.g., valid precondition check, no-op)

e Spelling/case discrepancies where there is no ambiguity*

e Local variable not declared provided other variables are declared in some part

e private or public qualifier on alocal variable

e Missing public qualifier on class or constructor header

e Keyword used as an identifier

e Common mathematical symbols used for operators (x ® + <> <> #)

e [] vs. () vs. <>

e = instead of == and vice versa

e length/size confusionforarray, String, List, or ArrayList; with or without ( )
e Extraneous [] when referencing entire array

e [i,]] insteadof [i][]]

e Extraneous size in array declaration, e.g., int[size] nums = new int[size];
e Missing ; where structure clearly conveys intent

e Missing { } whereindentation clearly conveys intent

e Missing ( ) on parameter-less method or constructor invocations

e Missing ( ) around if or while conditions

*Spelling and case discrepancies for identifiers fall under the “No Penalty” category only if the correction can
be unambiguously inferred from context, for example, “ArayList” instead of “ArrayList”. As a counterexample,
note that if the code declares "int G=99, g=0;", thenuses "while (G < 10)" instead of
"while (g < 10)", the context does not allow for the reader to assume the use of the lower case
variable.

© 2021 College Board
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AP Computer Science A Digital Exam Practice Scoring Guidelines

Question 2: Class Design

Canonical solution

public class StepTracker

{

private int minSteps;
private int totalSteps;
private int numDays;
private int numActiveDays;

public StepTracker (int threshold)
{
minSteps = threshold;
totalSteps = 0;
numDays = 0;
numActiveDays = 0;

}

public void addDailySteps (int steps)
{

totalSteps += steps;

numDays++;

if (steps >= minSteps)

{

numActiveDays++;

}

}

public int activeDays ()

{

return numActiveDays;

}

public double averageSteps|()
{

if (numDays == 0)

{

return 0.0;

}

else

{

return (double) totalSteps / numDays;

}

21
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9 points
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Scoring Criteria

AP Computer Science A Digital Exam Practice Scoring Guidelines

Decision Rules

Declares all appropriate private
instance variables

Responses will not earn the point if they

e omit keyword private
e declare variables outside the class

1 point

Declares constructor:
public StepTracker (int
)

Responses can still earn the point even if
they omit keyword public

Responses will not earn the point if they
declare the constructor private

1 point

Uses parameter and appropriate values
to initialize instance variables

Responses can still earn the point even if

they initialize primitive instance variables to

default values when declared

Responses will not earn the point if they

e do not use the parameter to initialize
some instance variable

e do not declare instance variables

e initialize local variables instead of
instance variables

e assign variables to parameters

1 point

Declares header:
public void addDailySteps
(int )

Responses can still earn the point even if
they omit keyword public

Responses will not earn the point if they
declare the method private

1 point

Identifies active days and increments
countin addDailySteps method

Responses can still earn the point even if
they put valid comparison erroneously in
some other method

Responses will not earn the point if they

e do not use the parameter as part of the
comparison

e do not increment a count of active days

e do not increment an instance variable

e compare parameter to some numeric
constant

1 point

Updates other instance variables
appropriately in addDailySteps
method

Responses will not earn the point if they

e update another instance variable only on

active days

e update another instance variable
inappropriately

e do not update appropriate instance
variable

e update alocal variable

1 point

© 2021 College Board

22



AP Computer Science A Digital Exam Practice Scoring Guidelines

7

Declares and implements public int
activeDays ()

Responses can still earn the point if they
return appropriate count of active days even
if the instance variables were updated
improperly in addDailySteps or
activeDays

Responses will not earn the point if they

e declare method private

e return value that is not the number of
active days

e do not return a value

1 point

Declares header:
public double averageSteps ()

Responses can still earn the point even if
they omit keyword public

Responses will not earn the point if they
declare the method private

1 point

Returns calculated double average
number of steps

Responses can still earn the point even if

they

e maintain instance variables improperly
but calculate appropriate average

e do not handle the special case where no
days are tracked

Responses will not earn the point if they

e use integer division

e calculate something other than steps
divided by days

e do not return a value

1 point

Question-specific penalties

None

Total for question 2

9 points

© 2021 College Board
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Section I: Multiple-Choice Question-Part 1

1. &

M

" E
R E

BRiR/REREE o 7 b WERBBEYRNK. BERENMTRER:
(ag& (b |!a))==(a&&b)

TFUBRNETIE AR T BefbEU_ ERARANES "True”BIFMH?

EA:

Boolean Expressions BUitE (Unit3)

SRR

WNEREHE Distributive Law, BPAJAIREREE. Distributive Law HIABRE:

A&& (B||C) = A&&B || A&&C,

Att, B EKZESEMETLMAEN: (assb || ass!a), ass!a KA false (A
HafllaWbE— N false) Fibl(assb || ass!a) AJEA (assb || false),

ZRE B HBE, ERS assb BX., FILAVRRKESAEMRILMEES: assb,

FRAMBE assb, MMKIZESE, HUKTA true,

WRAENR Distributive Law, NNHFIZFFE a § b BB, HILRERRE

B, T,
a b b a && (b a && b (a && (b || 'a)) ==
[l 'a [l 'a) (a&&b)
T T T T T T
T F F F F T
F F T F F T
F T T F F T

RERBEIE, EREFRET, RN GREH&REM—5) &9 True, 55 E IXLHH

AR 7always evaluate to true”, #YE EINIEM,
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2. &

M
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ISR RIS T IERYF TEN(E.

E

int #l double AIITEEME. 5K (Unit 1)

fRREER

AEFEE print IBYPRHEER, FEXENRENA: 5+a/brc-1. RIEMT
KIS, NSHRIRIFRIE. bR, BHEN. BiE. BNEHE a/vxc BIE.

HRIE Java BOTTERERIS, SFRIVFFS, MMWEESR, RRITE., $a/brc R, REEITE
a/b, B aflbER int FEBYE, a=5, b=2, t a/b KEN 2. FEHLERKE a/b,
RB int £BYE, 5c X, ALUREIREBI,

BTRETITE 2. E c 2 double KEUE, BUAMERT 6.0. FEIREB/IL,
RS, [RIVEMRE 5+6.0-1, ERITTERIRAIINEE. AL 6.0 79 double KBYE,
HERBEEN double HBYE, FitH, &ERAF 10.0,

STEANTELRINT:
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+ + + Q
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.o>«-\0‘
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— o % a

|

—

=11.0 - 1
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3. &

M
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e

BEE@THM process 75%. HH, MNMSEIYNKEN 2 REALR string 38
B, B MEIERIFIENA 7% AR TEME?

EA:

string BU/33% (indexOf K& substring) (Unit?2)

SRR, -

FEEET string IAER, IRIC 7 73AR0ER, B5% Quick Reference
RIE,

BRi& w1="123456", w2="abcdef”,

F—ATAABIREN T w1 BYSE 0 AZA0SB 1 i, FE strl B, FRld stri="127,
BITINRE T w2 NRE—AFFF, FHEE str2 B, Filbl str2="1",
FE=ITREBIE str2 D strl BF, FE result B FE, str2 0], RARE strl.
FrLA result="f12",

BEIYTRIGRIA indexof FHEFTENT str2 7E result FHE—RHIA index, =
ITICREERY str2 B result BRIFIRAIUER (result=str2+strl), #flstr2
FERHEIAY index —ER 0, B, FE7f1270h, e S—REMIIIBER 0, HORE
E—ER 0.

AAFBEFR, result M str2 flstrl fORPIAL, B indexof FIISHE str2,

AENREERALESH w1, w2, F—ITHBRTBTELX.
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4. &

)N}

D
R E
THUBBANEIRT LUE—1 25 = 60 (B3 25 §1 60) ZiER— BN EHIREL rn &

=?

E:

Random Number (Math Class) (Unit 2)

FRRRFREK :

Math.random () FIREIE, B—MNKFETF 0.0 B/VF 1.0 Y double HKAUE,

Eit, A, B, CAIETTEEARR, BRIZ Math. random ()iRE]T 0.0, EKIX=N%
IRYE/IMESBIRZ 36, 60. 60, HWARTEA.

EFR, Math.random() BAJILAN 00, ERTLE 1.0, XKiz/MF 1.0, B,

a*Math.random () —x&/NF a. Bk, BJ18 (int) Math.random () *a HERAER a-
1,

A, EEIBAER. Ri% Math. random ()IREITERAE, W E EIELEA rn WE
79 84 (AT Math.Random()*60 = 59.999.., MFIEEIRSA int 52 59, FTlL
rn=59+25=84), AHRA=,

D IR REIZM IR EAR, B Math. random () IREITEHAME, N DI
# rn RE7 60 (AT Math.Random () *36 = 35.999..., BHIEEHEN int [FE 35,

FFLA rn=35+25=60); {Ri& Math.random ()iRET 0.0, AREMEN 0+25=25,

Eitt, D EIAERHIEEISITEEEZ A,
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f 18A)/Method 5% (Unit 3/Unit 5)
R E

BSEBTPR pick 75ik. SATIIRERZGER, REENAZD?

pick(false, pick(true, 0, 1), pick(true, 6,7))

FRRAUEES :

BISTEE pick 73 ARYSCHNSRR, 1RHE pick 7ARIREREHL, 515 F—15# test

A true, IRE x; FZNESE test N false, IRA v,

BFh, pick(false, pick(true, 0, 1), pick(true, 6,7))HIRIMNE pick,

BE—NSE test ENT false, BB _NSH < ENT pick(true, 0, 1), 18§

FE=ASE vy ENT pick(true, 6,7),

EXBEE—NSEUE test A false, HNIREIE=1SEE, BHE pick (true,
7) BIRENE.,

EA pick (true, 6,7)HBE—NSEE test H true, HMILDREIXEHE_NSEL

BEx, BIA6, XUFMEBRNMNETHREEY., AEPFLEITHE pick(true,0,1),
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De Morgan Law (Unit3)
R
Ri% a. b. c. d AN BHEBEMTBHEIRREENE. BE TP RBEN 5ik

TR —A R EE3A0?

[RXPRIBIT RIS, fFEfEA De Morgan LawBY%&f4. De Morgan Law BIAE
&= ! (A]|B) = !A && !B,

ERZERVERRIIE:
(L (assb ) | (¢ ] 'd) )

= (''"(assb )) && !'(c || 'd ) (BFADe Morgan Law)

= (a&sb ) && !(c || !'d) (1¢=)

= (as&&b ) && ('c && !!'d) (JZHF pe Morgan Law)
= (ass&b ) && (!c && d) (16fE)

5 A BI—H,
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EFREFIRT (Unit 4)

R

1BIFIE getTheResult J5iEAHAIREAR getTheResult (8) BUIRENE.

FRRR R :

KEFSEHWE, n, 8. BUBERITEE(EN: int number = 1; number < 8;
number++, E, BAEE number BTN THILNEUE: 1. 2. 3. 4. 5. 6.
7, HEA 7R,

FE, number AR 8, EAMBIILLERMN number<s, FEE 8.

BETRXT 7 R EIREH T

- Y number=1Hff, number % 2 AR~EZEF 0, AT if RES.

o°

- Y number=2 ¥, number 2%7F 0, product = 1*2 = 2,

- Hnumber=3fF, number $ 2 RFETF 0, FHIT i AR,

o°

- Y number=4 ¥, number

o©

2%F 0, product = 2*4 = 8,

o°

- Hnumber=5H0f, number 2 ARETF 0, FHYT i RCEE.

- Y number=6 Y, number 2%7F 0, product = 8*6 = 48,

o

- HBnumber=7 0, number 2 ARETF 0, AT it RS,

o

?EW%EE, product 5'91579 48,
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if flBoolean Expression (Unit3)

e

FARDEEARMTEIT : 93 & 93+/94; 84~929B; 75~834C, 75 (F8) &
TR, =BRAES, BB—NaILUKIEFERS, SRR E%iR?

R R -

I RIFFRRIRE. 8 i P, EAET L TR N 84~92 Z[E), i f FE A score>=84
&& score<=92, IWALBILAEHNG B DECLE grade, EFHN, BAAMEFIRE
FHIR.

11 2R, FMEBIE 84 <=score <=92, XEIEXEIR, WIABIF score>=84
§& score<=92,

111 ZIEFRY, {RIR score A 80, MRIFHANBE _Pelse if H1, WEN C, IEH,

ANEfEEE, BRI,
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for ¥ (Unit4)

R

AT CRBRYFTEN(E.

FRRAUEES :

AERBIAETER: int k=0; k<20; k =k +2, HE=, kKHEHE k=k+2, X
9+2, B, « WMSEEA: 0. 2. 4, 6, 8, 10, 12, 14, 16, 18,
RIEARS, Hke3h 1T, MEEH k.

- 0%3 790,

- 2%3 792,

- 4%37 1, B4,

- 6%3 790,

- 8%3 A2,

- 10%3 J9 1, HiH 10,

- 12%3 /30,

- 14%3 72,

- 16%3 /91, HiH 16,

- 18%3 790,

#9410 16,
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for ¥ (Unit4)

R

AT BRERACAS R LAFTED AN _EAS%IH ?

FRRR R :

FORFIMTRERARBAYEL.

A EINEEIR 50k, RERBIR 5 IR, —HTENT 2508, A AR, EiR.

B IEIAEINEEIAE—RAEIR, RERIR 1R (k=1; k<=1; k++), FTLASB—7A9 1~
RSFTE—. MBAFHH 1 E 54, TR, HR.

C EIINEEIR 508, WEMIR 5 IR, —HITENT 258, ARER, HiR.

D IEINIERS, jROMBIRESM j=1. 2. 3. 4. 5. j=1 B, k BYEARIIIT 518, FrASH
H5AN 1, =28, kK BEFREHIT 48, FbASH 4 2, DUESSE, A, $11T/5
SERMERHSET—E.

EEIGER, $IEDRS, XEMHAYER k, MIFj, LTINS —T2R 12345, &
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Section II: Free-Response Questions-Part 1

1.
a) BE:

public boolean simulate ()

{
int position = 0;
for (int count = 0; count < maxHops; count++)

{
position += hopDistance() ;
if (position >= goalDistance)

{

return true;

}

else if (position < 0)

{

return false;
}
}

return false;

}
R E

JRE simulate J3i%, LAFIT Frog BERTHREHMEOREA, K2 goal BIE. IR
ALA, BORME true; KZ, IRA false, hopDistance 5 ESIREIERBKIRRT Frog
BIHAIEEL. IREWEIEEUIEAIR goal, TAENIRE goal, BRI hopbistance /5
B, BB Frog HIMAINIE.

BUATREMENER, Frog BMELEBEER:

- Frog iXZEki@# goal;

- Frog AR T REUUE;

- Frog BEHERTRZAVREL, BIKRENL goal,

RBERMIF, USSR TRIREE.
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FRRRRE R :
ARRANAFHER, FEAEF, simulate F57EMZIRA)H hopDistance J3ik, 1&Hl—
R Frog B5SEBKERTTE. BEIRIA position TE, BRFIER Frog HeIUEN

IREL
e,

1BARAT for 18R, HNERHEAIIREZIXRERZ naxtops, FILARTLABRH for 3R
= S[SESS

BT, E—ITR XA hopDistance J5i%, H&EH Frog IR, XHEAILISE
% Frog RISIRBEER.

ETRET if/else if BE, DHIFIET Frog EEIAEISHET goal, LUK Frog 2
BEATORENE. REER, WES—IFMY, RE true; WEFAFMY, RE
false,

BER, RIEET, BLLERDMFES, FE— N AIENIHR, NAZEMFIEBER, AT
LLif/else if NEBEEREMRAN. XiF, SESRERBEFMGIRE, B3z

BUELEEIR, FHELLTTER. RTFIMFAMEETEAI,, BRUTTIESLRT FIRT.

R return RMBAIERTE, FARTRENEE.

WRBEARZERIT return, WEBER 5T maxHops BEERENAERIFHE
position>=goalDistance, WHTHEE, Frog HFREAE goal, RIERE, NEYR[E
false, HMUBIAGERGM return false, 2, BREABE T ATHH=5FIME

.
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)N}

b) &
public double runSimulations (int num)

{

int countSuccess = 0;

for (int count = 0; count < num; count++)

{
if (simulate ())

{

countSuccess++;
}
}

return (double)countSuccess / num;

}

R E
BJRE runSimulations Fi%k, ZXRPUTIEEXRM Frog BEERIEIL, FIRFERIERIH
Frog @BEXT goal, FHREIRINER, WMRSH 400, BIAIT 400 )KIEHL; WNR

Hrh 100 JRIEHNAET goal, NIALRME] 0. 25,

zl-(@ﬂﬁﬁ*ﬁﬂ%:ugﬁl g;kﬁﬁﬁ a I‘ﬁ]ﬁgﬂgﬁffo E?ﬁlﬁﬁ countSuccess WX‘E, 16%
BIREL. TR, RARIRREER (BIASE numR), BUEEE for 1835, FHEIR
num R, BXREARF, MER simulate A%, & simulate IREUEN true, NNILE

countSuceess T EBE—X,

BIAERE, NEYTFEFR, AAEKIRRBIGINALLER, M2 countSuccess &
LA num, BRILLR, 2, MPMETEEE int, FFILANYESE countSuccess 1855
¥ double 2B, SAEHERR, IHAMARILABAE countSuccess / (double) num,

AP ARBESHE (double) (countSuccess/num), HUIREWEKZA 0.0,
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B, HEFE 1T countsuccess TEFAN double BEATH, XELEERE

¥ countSuccess BHEIFEIRS double T,
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n

o3

#

public class StepTracker {

AP Computer Science A

private int
private int
private int

private int

minSteps;

totalSteps;

numbDays;

numActiveDays;

public StepTracker (int threshold) {

minSteps = threshold;
totalSteps = 0;
numDays = 0;
numActiveDays = 0;

public void addDailySteps (int steps) {

totalSteps += steps;

numDays++

’

if (steps >= minSteps) {
numActiveDays++;

public int activeDays () {

return numActiveDays;

public double averageSteps () {

if (numbDays == 0) {
return 0.0;

} else {

return (double) totalSteps / numDays;

42
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e

ARERBE(ISHTTER stepTracker 2K, ZRENTEG—ISH, LIENEE
BIIANRIERAIER/NEEL.

REFEE—MEELZE, URITETEE:

1. addDailySteps /7%, ATEREIHSHELHEE.

2. activeDays J5i%, FAFIRELFEHKKEL,

3. averagesteps, REBIHIYHEE; FRASTEBRUKEL

RI&HATTERRRG.

R R -

PELE, ERIRF: RRTE. WiGsSNEMTE.

RRTE: £F#, AAELEECREBIHNSE, ESDLHAREE active,
RIEFEFXR, RMNFECREXRY. BREHLUTEFIILH., B, ATHRE
activeDays AR, BBEBIRVICH active REWIGIE. Eitb, HFE 4 ML

TE. RRTENBRAENEE—H, BEFEFGHnRWE, FERREE,

pall
pall

tiGes: RIEES, FEREH—MEIER, FEEZ—ISH8 (A ninsteps).

tt, FEERZ—ISHIILIE:E, FHEHEMREZEIRIRE 0.

Hh75ik:

1. addDailySteps Jik

RETSE, DOEREEZ 1S58, BEIIA totalsteps, FHUEXRENI—. FehkixX
RELEEE, FEFMNMZBNSHEDSHRE active tvfE, HXY numactiveDays &

B TENIRME. WAMERTEER 1 ¢ FAHTHMT, XERREE.
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2. activeDays J5i%

KIELR— Accessor, RFIREIZZENT, ZZEN int XBY, HUREWEN
int,

3. averageSteps )&

AEFELHFISHANTE, HPFEIRE] double HXRIMITELER, TEATELNE
B¥#%#E totalSteps M numbays #8BR. AT EATHIEARLE, L@
if/else #5143, 3 numDays==0 BUERBE—FRENE 0.0, RBEE numbays ! =0
B, ARILARE—ERRE. T8, XBEEEE totalSteps S@HIFRIEN double, ZHE
THEAEERYEE.

A EPRARTER, TRHFI chis. B, LIS, (BUREIEENSHEHMER

TERER (BRIK threshold BYEY minsteps), MWFEEHMA this. ILAXS
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