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Dear Colleagues:

Last year more than three quarters of a million high school students
benefited from the opportunity of studying in AP courses and then
taking the challenging AP Exams. These students experienced the
power of learning as it comes alive in the classroom, as well as the
practical benefits of earning college credit and placement while
still in high school. Behind each of these students was a talented,
hardworking teacher. Teachers are the secret to the success of AP.
They are the heart and soul of the Program.

The College Board is committed to supporting the work of AP
teachers in as many ways as possible. AP workshops and Summer
Institutes held around the globe provide stimulating professional
development for 60,000 teachers each year. The College Board Fellows
stipends provide funds to support many teachers’ attendance at these
institutes, and in 2001, stipends were offered for the first time to teams
of Pre-AP™ teachers as well.

Perhaps most exciting, the College Board continues to expand an
interactive Web site designed specifically to support AP teachers. At
this Internet site, teachers have access to a growing array of classroom
resources, from textbook reviews to lesson plans, from opinion
polls to cutting-edge exam information. | invite all AP teachers,
particularly those who are new to the Program, to take advantage
of these resources.

This AP Course Description provides an outline of content and
description of course goals, while still allowing teachers the flexibility
to develop their own lesson plans and syllabi, and to bring their
individual creativity to the AP classroom. Additional resources,
including sample syllabi, can be found in the AP Teacher’s Guide that
is available for each AP subject.

As we look to the future, the College Board’s goal is to provide
access to AP courses in every high school. Reaching this goal will
require a lot of hard work. We encourage you to help us build bridges
to college and opportunity by finding ways to prepare students in your
school to benefit from participation in AP.

Sincerely,

ngmﬁa

Gaston Caperton
President
The College Board
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Welcome to the AP Program

The Advanced Placement Program is sponsored by the College Board, a
non-profit membership association. AP offers 35 college-level courses and
exams in 19 subject areas for highly motivated students in secondary
schools. Its reputation for excellence results from the close cooperation
among secondary schools, colleges, and the College Board. More than
2,900 universities and colleges worldwide grant credit, advanced place-
ment, or both to students who have performed satisfactorily on the exams,
and 1,400 institutions grant sophomore standing to students who meet their
requirements. Approximately 13,000 high schools throughout the world
participate in the AP Program; in May 2000, they administered more than
1.3 million AP Exams.

You will find information about the AP Program at the back of this
Course Description, and at www.collegeboard.com/ap. This Web site is
maintained for the AP Program by collegeboard.com, a destination Web
site for students and parents.

AP Courses

AP courses are available in the subject areas listed on the next page.
(Unless noted, an AP course is equivalent to a full-year college course.)
Each course is developed by a committee composed of college faculty and
AP teachers. Members of these Development Committees are appointed by
the College Board and serve for overlapping terms of up to four years.

AP Exams

For each AP course, an AP Exam is administered at participating schools
and multischool centers worldwide. Schools register to participate by
completing the AP Participation Form and agreeing to its conditions. For
more details, see A Guide to the Advanced Placement Program; informa-
tion about ordering and downloading this publication can be found at the
back of this booklet.

Except for Studio Art — which consists of a portfolio assessment —
all exams contain a free-response section (either essay or problem-solving)
and another section consisting of multiple-choice questions. The modern
language exams also contain a speaking component, and the Music Theory
exam includes a sight-singing task.
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AP Subject Areas AP Courses and Exams

Art Art History; Studio Art: Drawing
Portfolio; Studio Art: 2-D Portfolio;
Studio Art: 3-D Portfolio

Biology Biology

Calculus AB; BC

Chemistry Chemistry

Computer Science A*; AB

Economics Macroeconomics*; Microeconomics*
English Language and Composition; Literature

and Composition; International English
Language (APIEL™)

Environmental Science

Environmental Science*

French Language; Literature

German Language

Geography Human Geography*

Government and Politics | Comparative*; United States*

History European; United States; World

Latin Literature; Vergil

Music Music Theory

Physics B; C: Electricity and Magnetism*;
C: Mechanics*

Psychology Psychology*

Spanish Language; Literature

Statistics Statistics*

* This subject is the equivalent of a half-year college course.

Equity and Access

The College Board and the Advanced Placement Program encourage
teachers, AP Coordinators, and school administrators to make equity and
access guiding principles for their AP programs. The College Board is
committed to the principle that all students deserve an opportunity to par-
ticipate in rigorous and academically challenging courses and programs.
The Board encourages the elimination of barriers that restrict access to
AP courses for students from ethnic and racial groups that have been
traditionally underrepresented in the AP Program.

For more information about equity and access in principle and practice,
contact the National Office in New York.
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Introduction to AP Computer Science

Shaded text indicates important new changes in this subject.

The Advanced Placement Program offers two computer science courses:
Computer Science A and Computer Science AB. The content of Computer
Science A is a subset of the content of Computer Science AB. Computer
Science A emphasizes programming methodology with a concentration on
problem solving and algorithm development and is meant to be the equiva-
lent of a first-semester course in Computer Science. It also includes the
study of data structures and abstraction, but these topics are not covered
to the extent that they are covered in Computer Science AB. For a compari-
son of the topics covered, see the AP Computer Science topic outline on
pages 9-13. Computer Science A may be appropriate for schools offering
an AP Computer Science course for the first time, for schools whose
faculty members have not yet developed sufficient expertise to cover the
material in Computer Science AB, or for schools wishing to offer a choice
of courses.

Computer Science AB includes all the topics of Computer Science A,
as well as a more formal and in-depth study of algorithms, data structures,
and abstraction. For example, binary trees are studied in Computer Science
AB but not in Computer Science A. These additional topics are listed in the
right-hand column of the topic outline.

The nature of both AP courses is suggested by the words “computer
science” in the titles. Their presence indicates a disciplined approach to a
more broadly conceived subject than would a descriptor such as “computer
programming.” There are no computing prerequisites for either AP course.
Each is designed to serve as a first course in computer science for students
with no prior computing experience.

Because of the diversity of introductory computer science courses
currently offered by colleges and universities, the outline of topics
described here may not match any sequence of courses exactly. The
Association for Computing Machinery (ACM) and the Institute of Electrical
and Electronic Engineers (IEEE) Computer Society have published stan-
dards for the content of a college-level program in computer science that
include recommendations for topics to be covered in the first two years
of college. The AP Computer Science A course is compatible with those
topics that are covered in a typical CS1 course as described in the example
curricula in the ACM/IEEE guidelines. The additional topics of the AP
Computer Science AB course are consistent with a CS2 course in those
sample curricula. Some colleges and universities may organize their
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curricula in alternative ways so that the topics of the AP Computer Science
A and AB courses are spread over the first three or four college courses,
with other topics from computer science interspersed.

Either AP Computer Science course can be offered by any secondary
school that has faculty who possess the necessary expertise and have
access to appropriate computing facilities. It should be emphasized that
these courses represent college-level achievement for which most colleges
and universities can be expected to grant advanced placement and credit.
Placement and credit are granted by institutions in accordance with their
own policies, not by those of the College Board or the AP Program.

The Courses

The AP Computer Science courses are introductory courses in computer
science. Because the development of computer programs to solve prob-
lems is a skill fundamental to the study of computer science, a large part

of the course is built around the development of computer programs or
parts of programs that correctly solve a given problem. The course also
emphasizes the design issues that make programs understandable, adapt-
able, and, when appropriate, reusable. At the same time, the development
of useful computer programs and program modules is used as a context for
introducing other important concepts in computer science, including the
development and analysis of algorithms, the development and use of
fundamental data structures, and the study of standard algorithms and
typical applications. In addition, an understanding of the basic hardware
and software components of computer systems and the responsible use

of these systems are integral parts of the course. The topic outline on pages
9-13 summarizes the content of the AP Computer Science curriculum.

Goals

The goals of an AP course in computer science are comparable to those in
the introductory sequence of courses for computer science majors offered
in college and university computer science departments. It is not expected,
however, that all students in an AP Computer Science course will major in
computer science at the university level. An AP Computer Science course
is intended to serve both as an introductory course for computer science
majors and as a course for people who will major in other disciplines that
require significant involvement with computing.
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The following goals apply to both of the AP Computer Science courses
when interpreted within the context of the specific course.

1. Students should be able to design and implement computer-based
solutions to problems in several application areas.

2. Students should learn well-known algorithms and data structures.

3. Students should be able to develop and select appropriate algorithms
and data structures to solve problems.

4. Students should be able to code fluently in a well-structured fashion
using the programming language C++. Students are expected to be familiar
with and be able to use standard AP C++ classes.

5. Students should be able to read and understand a large program and a
description of the design and development process leading to such a
program. (Examples of such programs are the AP Computer Science

Case Studies.)

6. Students should be able to identify the major hardware and software
components of a computer system, their relationship to one another, and
the roles of these components within the system.

7. Students should be able to recognize the ethical and social implications
of computer use.

Computer Language

The content of the college-level introductory programming course has
evolved significantly over the years. Starting as a treatment merely of
language features, it eventually incorporated first the notions of procedures
and procedural abstraction, then the use of modules and data abstraction.
At many institutions, the current introductory programming course takes
an object-oriented approach to programming that is based on encapsulat-
ing procedures and data. The AP Computer Science courses have also been
evolving to incorporate this approach.

Current offerings of the AP Computer Science Examination require the
use of C++. Those sections of the exam that require the reading or writing
of actual programs will use C++. The exam will not cover all the features of
C++; it will be consistent with the AP C++ subset and the standard AP C++
classes. (See Appendix A.) Students will be tested on the AP C++ classes.
These classes can be found under Computer Science in the AP section of
the College Board Web site: www.collegeboard.com/ap/computer-science.
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The AP Computer Science Examinations will require knowledge of the
programming language Java beginning with the 2003-04 academic year and
the 2004 examinations. The exams will continue to cover the fundamentals
of computer science taught in first-year college courses. However, those
sections of the examination that require the reading or writing of actual
programs will use Java rather than C++. The examination will not cover all
the features of Java. The 2003 AP Computer Science Course Description
will include information on the parts of Java that will be used in the AP
Computer Science courses and which parts of the language will be tested.
This information will be available in the AP section of the College Board
Web site as soon as it is available.

Equipment

Students should have access to a computer system that represents relatively
recent technology. The system should be able to compile, in a matter of
seconds, programs of size comparable to the AP Computer Science Case
Study, and response time should be reasonably rapid. This will require large
hard disk drives either on individual machines or shared via a network.

Each student in the course should have a minimum of three hours per
week alone on a computer throughout the academic year; additional time is
desirable. This access can be made available at any time during the school
day or after school and need not be made available to all students in the
AP course simultaneously. It should be stressed that (1) this requirement
represents a bare minimum of access; and (2) this time is not instructional
time at a computer with the teacher or a tutor, but is time that the student
spends alone at a computer in addition to the instructional time. Schools
that do not allow their facilities to be used after school hours may wish to
reevaluate such a policy in light of the needs of their students who take an
AP Computer Science course.

Schools offering AP Computer Science will need to have C++ compiler
software and enough memory in their lab machines so that students will
be able to compile C++ programs efficiently. At a minimum, the hardware
configuration will need large hard drives and sufficient memory to support
current operating systems and compilers.

Beginning with the 2003-04 academic year, the AP Computer Science
Examinations will require the programming language Java. Schools will have
to acquire Java compiler software and, in some situations, upgrade the operat-
ing system. Schools with older hardware may have to increase the memory
and/or upgrade the processors in their lab machines based on the require-
ments of the Java compiler. If major purchases of hardware and software
involve multi-year planning, such planning should commence immediately.
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Prerequisites

The necessary prerequisites for entering either one of the AP Computer
Science courses include a familiarity with mathematical notation at the
level of a second course in algebra, experience in problem solving, and an
appreciation of the need to structure and develop a given topic in a logi-
cal manner. A student in either AP Computer Science course should be
comfortable with functions and the concepts often found in the uses of
functional notation, suchasf(x) = x + 2andf(x) = g(h(x)).

It is important that secondary school students and their advisers under-
stand that any significant computer science course builds upon a founda-
tion of mathematical reasoning that should be acquired before attempting
such a course.

Schools that offer Computer Science AB may have students who do
well on the topics covering programming methodology but do not deal as
well with the more advanced material on data structures and analysis of
algorithms. Such students might be advised to concentrate on the topics
listed for Computer Science A and to take the Computer Science A exami-
nation instead.

Some schools may offer only Computer Science A and encourage
students who move at a faster pace to study the topics covered by the
Computer Science AB outline. They can then take the AP Examination
in Computer Science AB rather than the examination in Computer
Science A. Other schools may offer both courses and restrict enrollment
in Computer Science AB to students who have some prior programming
experience. Some schools may offer each course for a full year, while
others cover each in one semester. This will vary according to the back-
ground of the students and the teacher.

The curricular organization necessary to prepare students to enter an AP
Computer Science course is compatible with that recommended to prepare
students for the AP courses in calculus. It should be emphasized, however,
that calculus is not a prerequisite for an AP Computer Science course. In
fact, no relationship need exist between AP offerings in calculus and
computer science. A computer science course is not a substitute for the
usual college-preparatory mathematics courses or a substitute for a course
in calculus.

One prerequisite for an AP Computer Science course, competence in
written communication, deserves special attention. Documentation plays a
central role in the programming methodology that forms the heart of an AP
Computer Science course. Students should have already acquired facility in
written communication before entering such a course.
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Teaching the Courses

The teacher should be prepared to present a college-level first course in
computer science. Each AP Computer Science course is more than a tradi-
tional programming course. The emphasis in these courses is on procedural
and data abstraction, object-based programming methodology, algorithms,
and data structures.

Because of the dynamic nature of the computer science field, AP
Computer Science teachers will continually need to update their skills.
Some resources that may assist teachers in professional development are:
AP Computer Science workshops and summer institutes, and Web sites such
as the College Board’'s www.collegeboard.com. For information on work-
shops, teachers should contact their College Board Regional Office or see
the AP section of the College Board Web site (www.collegeboard.com/ap).

One particular area of change is the evolution of programming languages
and programming paradigms. Teachers should endeavor to keep current
in this area by investigating different programming languages. Future AP
Examinations will be based on the language Java, and teachers are encour-
aged to start preparing for the change. The AP Java subset and auxiliary
materials will be accessible on the Web.
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Topic Outline

Following is an outline of the major topics covered by the AP Examinations
in Computer Science. The ordering here is intended to define the scope of
the course, but not necessarily the sequence. The topics in the right-hand
column will not be tested on the Computer Science A examination.

I. Program Design

The overall goal for designing a piece of software (a computer program)

is to correctly solve the given problem. At the same time, this goal should
encompass specifying and designing a program that is understandable, can
be adapted to changing circumstances, and has the potential to be reused
in whole or in part. The design process needs to be based on a thorough
understanding of the problem to be solved.

Computer Science A and AB Computer Science AB only

A. Problem definition

1. Specification of purpose and goals

2. ldentification of objects and
classes (abstract data types)

3. Identification of class
responsibilities (operations on
abstract data types)

B. Program design

1. Design of user/client interface

2. Choice of data structures
and algorithms

3. Function decomposition

4. ldentification of reusable
components from existing code
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II. Program Implementation

The overall goals of program implementation parallel those of program
design. Modules of the program that fill common needs should be built so
that they can be reused easily in other programs. Procedural and data
abstraction are important parts of program implementation.

10

Computer Science A and AB

. Implementation techniques

1. Methodology
a. Object-based development
b. Top-down development
2. Use of abstraction
a. Abstract data types
(including encapsulation
and information hiding)
b. Procedural abstraction

. Programming constructs

1. Declaration
a. Constant declarations
b. Variable declarations
c. Class declarations
d. Function declarations
e. Parameter declaration
i. Value
ii. Reference
iii. Constant reference
2. Input and output
a. Interactive
b. Files
3. Control
a. Sequential
b. Conditional
c. Repetition
i. Iteration
ii. Recursion
d. Functions (including
member functions)

. Generic data types and functions

1. AP classes

Computer Science AB only

2. Templates
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lll. Program Analysis

The analysis of programs includes analyzing and testing programs to
determine whether they correctly meet their specifications. It also includes
the analysis of programs or the algorithms they implement so as to
understand their time and space requirements when applied to different
data sets.

Computer Science A and AB Computer Science AB only

A. Testing
1. Testing classes and modules
in isolation
2. ldentifying boundary cases and
generating appropriate test data
3. Integration testing
B. Debugging
1. Categorizing errors: compile-time,
run-time, logic
2. ldentifying and correcting errors
3. Techniques: using a debugger,
adding extra output statements,
hand-tracing
C. Understanding and modifying
existing code
D. Handling errors — robust behavior
E. Reasoning about programs
1. Pre/post conditions
2. Assertions
3. Invariants
F. Analysis of algorithms
1. Informal comparisons of
running times
2. Exact calculation of statement
execution counts
3. Big-Oh notation
4. Worst case/average
case time and
space analysis
G. Numerical limits
Limitations of finite representations
(e.g., integer bounds, imprecision of
floating-point representations, and
round-off error)
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IV. Standard Data Structures

Data structures are the means by which the information used by a program
is represented within the program. Abstraction is an important theme in the
development and application of data structures.

Computer Science A and AB Computer Science AB only

A. Simple data types (e.g., int, char,

bool, double, strings)
B. Aggregate data types

1. Heterogeneous (structs)

2. Homogeneous (arrays)
C. Classes
Linked lists
Stacks
Queues
Trees
Heaps
Priority queues

—IOMMO

V. Standard Algorithms

Standard algorithms can serve as examples of good solutions to standard
problems. Programs implementing them can serve as models of good
program design. They provide examples for analysis of program efficiency.
Many are intertwined with standard data structures.

Computer Science A and AB Computer Science AB only

A. Operations on data structures
1. Traversals
2. Insertion
3. Deletion
B. Operations on dynamic
data structures
1. Traversals
2. Insertion
3. Deletion
4. Allocation/deallocation
of memory
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Computer Science A and AB Computer Science AB only

C. Searching
1. Sequential (linear)
2. Binary
3. Hashing
D. Sorting
1. Selection
2. Insertion
3. Mergesort merge algorithm
4. Quicksort partition algorithm
5. Heapsort

VI. Computer Systems

A working knowledge of the major hardware and software components of
computer systems is necessary for the study of computer science, as is the
importance of considering the ethical and social implications of computing
systems. These topics need not be covered in detail, but they should be
considered throughout the course.

Computer Science A and AB Computer Science AB only

A. Major hardware components

1. Primary and secondary memory

2. Processors

3. Peripherals
B. System software

1. Language translators

2. Separate compilation

3. Operating systems
C. Types of systems

1. Single-user systems

2. Networks
D. Responsible use of computer systems
System reliability
Privacy
Legal issues and intellectual property
Social and ethical ramifications of
computer use

=

~wn
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Case Studies

A case study is a document that includes the statement of a problem, one
or more programs that solve the problem, and a written description of one
expert’s path from problem statement to solution program(s). The write-up
describes the choices made for design and implementation and the justifi-
cation for the choices that were made.

Case studies provide a vehicle for presenting many of the topics of the
AP Computer Science courses. They provide examples of good style,
programming language constructs, fundamental data structures, algo-
rithms, and applications. Moreover, case studies provide an economical
way to deal with large programs. Large programs give the student practice
in the management of complexity and motivate the use of certain program-
ming practices (including thorough procedural decomposition, intermodule
communication through parameter passing, and selection of data struc-
tures tailored to the needs of the problem) in a much more obvious way
than do small programs.

Case studies are most valuable, however, in teaching programming
methodology. They allow the teacher to show concretely the design and
implementation decisions leading to the solution of a problem and thus to
focus more effectively on those aspects of the programming process. This
approach gives the student a model of the programming process as well as
a model program. The use of case studies also gives the student a context
for seeing the importance of good design when a program is to be modified.

The 2002 AP Computer Science Examinations will include questions
based on the case study described in the document “AP Marine Biology
Case Study.” Both the A and AB examinations will contain at least five
multiple-choice questions and one free-response question covering material
from the case study. Printed excerpts from the case study programs will
accompany the examinations.

Questions will deal with activities such as the following:

a. modifying the procedural and data organization of the case study
program to correspond to changes in the program specification;
extending the case study program by writing new code;

evaluating alternatives in procedural and data organization;
evaluating alternative incremental development strategies;
understanding how the components of the program fit together; and
developing test data.

~Po0CT
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For the AP Marine Biology Case Study appearing on the 2002 examinations,
sample questions appear in the teacher’s manual. The text and code for the
“AP Marine Biology Case Study” are available for downloading from the web
under Computer Science in the AP section of the College Board Web site.

The Examinations

The AP Examinations for Computer Science A and Computer Science AB
are each three hours long and seek to determine how well students have
mastered the concepts and techniques contained in the respective course
outlines. Before the examination date, students must decide which of
the two examinations they will take. In most cases students will prepare
during the year for one examination or the other. Some students enrolled
in the AB course, however, may not feel comfortable with some of its
more advanced topics. Such students might prefer to take the Computer
Science A examination.

Each examination consists of two sections: a multiple-choice section
(40 questions in 1 hour and 15 minutes), which tests proficiency in a wide
variety of topics, and a free-response section (4 questions in 1 hour and
45 minutes), which requires the student to demonstrate the ability to
solve problems involving more extended reasoning.

The multiple-choice and the free-response section of both the
AP Computer Science Examinations require students to demonstrate
their ability to design, write, analyze, and document programs and subpro-
grams. Minor points of syntax are not tested on the examinations. All
code given in the exams is consistent with the AP C++ subset and AP C++
classes. All student responses involving code must be written in C++.
Students are expected to be familiar with and able to use the standard AP
C++ classes. For both the multiple-choice and the free-response sections of
the examinations, a quick reference to both the case study and the AP C++
classes will be provided.

In the determination of the grade for each examination, the multiple-
choice section and the free-response section are given equal weight.
Because each examination is designed for full coverage of the subject
matter, it is not expected that many students will be able to correctly
answer all the questions in either the multiple-choice section or the free-
response section.
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Sample Questions for Computer Science A

Computer Science A: Sample Multiple-Choice Questions

Following is a representative set of questions. Questions marked with an
asterisk are also representative of AB examination questions. (See the
answer key for the Computer Science A multiple-choice questions on
page 31.) In this section of the examination, as a correction for haphazard
guessing, one-fourth of the number of questions answered incorrectly will
be subtracted from the number of questions answered correctly. The 2002
examination will include at least five multiple-choice questions based on
the “AP Marine Biology Case Study.” (See the teacher’s manual for the
“AP Marine Biology Case Study” for examples.)

Directions: Determine the answer to each of the following questions

or incomplete statements, using the available space 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.

Note: Assume that the standard libraries (e.g., i ostream h,

fstream h, math. h, etc.) and the AP C++ classes are included in any
programs that use the code segments provided in individual questions. A
Quick Reference to the AP C++ classes is provided as part of the exam.

1. Consider the following functions.

void Myst(int a, int & b)

voi d Test ()
{
int u= 2
int v = 3;
Myst (u, Vv);

cout << u << << v << endl;
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Sample Questions for Computer Science A

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

(A) 2 3
(B) 2 8
(C) 6 3
(D) 6 8
(E) 8 3

2. Assume that the following definitions have been made.

int num= 10;

int sum

Which of the following code segments correctly computes the sum
of the first 10 multiples of 5 (i.e., 5, 10, .. ., 50)?

(A) sum = 5;
while (num> 1)
{
sum += sum
num - ;
}
(B) sum = 5;
whil e (num > 0)
{
sum += sum
num - ;
}
(C) sum = 0;
while (num > 0)
{
num - ;

sum += 5 *
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(D) sum = 0;
whil e (num >= 0)
{
num - ;
sum += 5 * num
}
(E) sum = O;
whil e (num > 0)
{ sum += 5 * num
num - ;
}

17
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3.

18

Consider the following functions.

int F1(int |en)
{

int tot = O;
int k = 0;
while (k < len)
{
tot += k;
kK++;
}
return tot;

}

int F2(int |en)

{
int tot = O;
int k;
for (k =0; k < len;
{
tot += k;
}
return tot;
}

For which values of | en do F1(l en) and F2(l en) return the

same result?

I. Any value less than zero

Il. The value zero

1. Any value greater than zero

(A) lonly

(B) Ilonly

(C) Ilonly

(D) IlandIlonly
(BE) I, 1, and Il

k++)
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4. Consider the following function.

void Mystery(int n)
{
if (n>=2)
{
Mystery(n / 3);
}

cout << n << "

}

Which of the following is output as a result of the call Myst er y(27) ?

(A) 0 27

(B) 139 27
(C) 39 27
(D) 27 0

(E) 27 9 3
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5.

20

Consider the following function.

i nt

{

}

Fun(const apstring & str)
int n;
int k;
n = str.length();
for (k = 0; k <str.length();
if (str[k] == "x")
{
n--;
}
}
return n;

k++)

Assume that s is an initialized apst r i ng. Which of the following best
characterizes the value returned by the call Fun(s) ?

(A)
®

©
(%)
)

The number of occurrences of the character ' X' in the string
The number of occurrences of characters other than' x' in

the string
The position of the first occurrence of the character' x' in
the string
The position of the last occurrence of the character' x' in
the string

The position of the first occurrence of a character other than ' x'

in the string
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6. Consider the following functions.

apstring Laugh(const apstring & word, int num
{

int k;

apstring result ="";

for (k = 0; k < num Kk++)

{ result += word;
result +=" ";
}
return result;
}
void Test ()
{

apstring str("ha");
cout << Laugh(Laugh(str, 2), 3) << endl;
}

Which of the following is output as a result of the call Test () ?

(A) ha

(B) ha ha

(C©) ha ha ha

(D) ha ha ha ha ha ha

(E) Nothing will be output because a runtime error will occur.
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*7. Consider the following class declaration.

22

cl ass Theat er Ti cket

{
public:
Theat er Ti cket () ;
voi d Setlnfo(const apstring & date,
const apstring & | ocation,
int seat);
/1 other public nenber functions not shown
private:
/1 not shown
1

Consider modifying the Theat er Ti cket class so that it is possible to
initialize variables of type Theat er Ti cket with ticket information
when they are declared, as well as to set their values later using
member function Set | nf 0. For example, the following code should
define and initialize two Theat er Ti cket variables.

Theat er Ti cket t1;
tl. Setlnfo("My 5, 1999", "AA", 22);

Theat er Ti cket t2("April 29, 1999", "B", 10);

Which of the following best describes the additional member function
that should be provided?

(A) An overloaded version of Set | nf o with no arguments
(B) An overloaded version of Set | nf o with three arguments
(C) A default constructor

(D) A constructor with three arguments

(E) A constructor with five arguments
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Questions 8-9 refer to the following class declaration.

cl ass Sal esPer son
{
public:
Sal esPerson(); // constructor

voi d Set Sal es(i nt nonth, double sales);
/1 sets values for one nonth’'s sales figures

voi d PrintAnnual Sal es() const;
/1 prints values for the annual sales
/1 other public nenber functions not shown

private:
apvect or <doubl e> nySal es;
doubl e Conput eAnnual Sal es();
/1 Totals the sales for the last 12 nonths

b

8. The function Conmput eAnnual Sal es is NOT a public member
function because

(A) functions that return a double value cannot be public
member functions
(B) Conput eAnnual Sal es is not intended to be used by clients
of the class
(C) Conput eAnnual Sal es is intended to be used by clients of
the class
(D) public member functions are used for input and output only
(E) Conput eAnnual Sal es uses the private data member
ny Sal es, therefore, it must be a private member function

9. Consider the following definition.
Sal esPerson cl erk;
Of the following statements, which sets the fifth month’s sales for

salesperson cl er k to 3705. 87 ?

(A) Sal esPerson clerk(5, 3705.87);
(B) clerk = SetSal es(5, 3705.87);
(C) SetSal es(5, 3705.87);

(D) clerk. Set Sal es(3705.87, 5);

(E) clerk. Set Sal es(5, 3705.87);
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*10. A sequential search algorithm is used to determine whether a given
integer is stored in an array of 1,000 integers. In each of the following
cases, what is the maximum number of array items that might be

*11.

24

examined during a sequential search?

Case 1 — The elements are unordered.

Case 2 — The elements are sorted in ascending order.
Case 3 — The elements are sorted in descending order.

Casel Case 2 Case 3

(A) 1,000 1,000
(B) 1,000 11
(C) 1,000 11
(D) 1,000 500
(E) 500 500

1,000
11
1,000
500
500

The expression! ((x > y) && (y <= 3)) isequivalent to which

of the following?

(A) (x >y) & (y <= 3)
B) (x >y) || (y <=3)
©) (x <y) |l (y>=23)
(D) (x <=y) || (y >3)
(B) (x <=y) & (y > 3)
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*12. Consider designing a data structure to record information about post

office boxes using the following structure.

struct Boxlnfo

{
i nt BoxNum

int NunLetters; // nunber of letters currently
/1 in this box

}s

Information about post office boxes that currently contain at least

one letter will be stored in an array. Each element is of type
Box| nf 0. Two possible implementations are being considered.

Method A:  Store the array entries in arbitrary order.
Method B:  Store the array entries in sorted order by box number.

Consider the following operations.

Operation 1:  Increment the number of letters in a specified box
in the array.

Operation 2;  Add a new box to the list of boxes, with a given
number of letters.

Which of the following is true?

A
®
©
(%)
)
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Both Operation 1 and Operation 2 can be implemented more
efficiently using Method A than using Method B.

Both Operation 1 and Operation 2 can be implemented more
efficiently using Method B than using Method A.

Operation 1 can be implemented more efficiently using Method A,
Operation 2 can be implemented more efficiently using Method B.
Operation 1 can be implemented more efficiently using Method B;
Operation 2 can be implemented more efficiently using Method A.
Operations 1 and 2 can be implemented equally efficiently using
either method.

25
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13. The following incomplete function is intended to return the index of
the first occurrence of the minimum value in the array A.

int MnLoc(const apvector<int> & A)
/1 precondition: A length() =1
{

int k;

int mnlndex = 0;

for (k = 1; k < A length(); k++)
{
if ( <condition>)

{

<st at enent >

}
}

return m nl ndex;

}

Which of the following could be used to replace <condi ti on>and
<st at enment > so that function M nLoc works as intended?

<condi ti on> <st at enent >
(A) Al k] < minlndex m nl ndex = Al K];
(B) Al k] < Al m nlndex] m nl ndex = Al ni nl ndex];
(C) Al k] < Al mnlndex] m nl ndex = k;
(D) Al k] > minlndex m nl ndex = Al K];
(E) Al k] > Al mnlndex] m nl ndex = k;
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*Questions 14-15 rely on the following information.
Consider the following class declaration.

cl ass Person

{
public:
Person(); // constructor
i nt NunChildren() const;
/1 postcondition: returns this person’s nunber
/1 of children
const Person & KthChild(int k) const;
/1 postcondition: If this person has at |east k
/1 children, then returns this
/1 person’s kth child.
/1 If kis 1, returns the person
/1 first child.
/1 other nenber functions not shown
private:
/1 not shown
1

Also assume that the following definitions have been made.
Person P

int k;
bool oddNum
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*14. Which of the following code segments correctly sets oddNum
to true if person P has an odd number of children, and to

*15.

28

f al se otherwise?

(A)
)
©
(D)
)

oddNum = ((P. NuntChildren() %2) == 1);

if ((P.NuntChildren() %2) == 0)
oddNum = fal se;

el se

oddNum = true;

oddNum
for (k

fal se;
1,

k <= P.NunChildren(); k++)

oddNum = ! oddNum

| only

Il only

Il only

I and Il only
I, 1, and 1l

Assumet ot al isoftypei nt. Which of the following code
segments correctly sets t ot al to the number of P's grandchildren?

A
(®
©

(%)

)

t ot al

t ot al

total = 0;

P. NuntChi | dren() ;
P. NunChi | dr en( P. Nunthi I dren());

for (k = 1; k <= P.NunChildren(); k++)

{

total += P.KthChil d(k);

}
total = 0;

for (k = 1; k <= P.NunChildren(); k++)

{

total += P.KthChil d(k).NunChildren();

}
total = 0;

for (k = 1; k <= P.NunChildren(); k++)

{

total += P.NuntChildren().KthChild(k);

}
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16. Consider the following code segment.

apmatri x<i nt> M 10, 10, 1);
int k;

for (k = 0; k < 10; k++)
{
MK][k] = 0;

Which of the following best describes what happens when the loop
is executed?

(A) All entries of matrix Mare set to zero.
(B) One entry of matrix Mis set to zero.
(C) One column of matrix Mis set to zero.
(D) One row of matrix Mis set to zero.

(E) One diagonal of matrix Mis set to zero.
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*17. Consider the following definitions.

const int MAXI TEMS = <sone positive integer>;

i nt NunmLessThanVal ue(const apvector<int> & A
i nt val ue)
/1 precondition: Array A contains MAXITEMS itens.
{
int total = 0;
int index;

for (index = 0; index < MAXI TEMS; index++)
{
if (Alindex] < value)
{
t ot al ++;
}
}

return total;

}

What is the greatest possible value that can be returned by function
NunLessThanVal ue ?

A) O

B) 1

(C) MAXITEMS - 1
(D) MAXI TEMB
(E) MAXI TEMB * 2

*18. Consider the following incomplete function.

30

bool Uni que(const apvector<int> & A, int n)
/1 precondition: A contains n values, n > 1.

/1 Val ues are stored in positions
/1 Oton- 1in unsorted order.
/1 postcondition: returns true if there are no
/1 duplicate values in A
/1 ot herwi se, returns fal se.
{

int j, k;

<body of Uni que>
}
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Which of the following code segments can be used to replace
<body of Uni que> so that function Uni que satisfies its
postcondition?

I. for (j =0; j <n - 1; j++)

{
for (k = + 1; k < n; k++)
if (Alj] == ALK])
return fal se;
}

return true;

. for (j =1; j <n; j++)

{
for (k = 0; k <j; k++)
if (A[k] == Aj])
return fal se;
}

return true;

. for (j =0; j < n; j++)

{
for (k = 1; k < n; k++)
if (ALK] == A[jl)
return fal se;

}

return true;
(A) lonly
(B) Ilonly

(C) Ilandllonly
(D) landIllonly
(BE) I, 1,and Il

Answers to Computer Science A Multiple-Choice Questions

l1-8 4-8 7-D 10-Aa 13-c 16 -E
2-E 5-B 8-8B 11-po 14 —-€ 17-p
3-E 6-D 9-E 12-p 15-p 18-c
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Sample Free-Response Questions

Following is a representative set of questions. Questions marked with
an asterisk are also representative of AB examination questions.
Additional sample questions can be found in the AP section of the
College Board Web site. The 2002 examination will include one free-
response question based on the “AP Marine Biology Case Study.”
(See the teacher’s manual for the “AP Marine Biology Case Study”

for examples.)

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

Note: Assume that the standard libraries (e.g., i ostream h,
fstream h, mat h. h, etc.) and the AP C++ classes are included in any
program that uses a program segment you write. If other classes are to
be included, that information will be specified in individual questions.
Unless otherwise noted, assume that all functions are called only when
their preconditions are satisfied. A Quick Reference to the AP C++
classes is included as part of the exam.

1. (a) Write function ConrmaPosi ti on, as started below. If there is no
comma in nane, then CormaPosi t i on returns —1. Otherwise,
CommaPosi t i on returns the index, or position of the comma in
name. Assume that there is at most one comma in nane.

For example:

name ConmaPosi ti on( nane)

W Jef f
Sm th,
Jones -

Doe, Roxanne
, Susan

O WO R U PP
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Complete function ConmmaPosi ti on below.

i nt CommaPosition(const apstring & nane)
/1l precondition: nane contains at nost

/1 one conmma.

/1l postcondition: returns -1 if there is no
/1 conma in name or returns
/1 the position/index of the
/1 comm i n name.

(b) Write function Pri nt Fi r st Last, as started below.
Pri nt Fi rst Last should print the name(s) stored in param-
eter name as follows: If there is no comma in name then
nothing is printed; otherwise, Pri nt Fi r st Last should print
all characters after the comma, if any, followed by a space,
followed by all characters before the comma, if any, followed
by a new line.

For example:

name Output of the call Pri nt Fi r st Last (nane)
W Jef f Jeff W

Sm th, Smth

Jones

Doe, Roxanne Roxanne Doe

, Susan Susan

In writing Pri nt Fi r st Last , you may call function
CommaPosi t i on specified in part (a). Assume that
CommaPosi t i on works as specified, regardless of what
you wrote in part (a).

Complete function Pri nt Fi r st Last below.

void PrintFirstLast(const apstring & nane)
/1 precondition: nane contains at nobst one conma.
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* 2. (a) Write function SuntCr oss, as started below. SuntCr oss

34

returns the sum of the values in the row with index r ow and the
column with index col in the matrix M The value in position
M row] [ col ] isincluded in the sum only once. For example,
consider the following matrix M where M nunr ows() ==
and M nunctol s() ==

Matrix M
7 22 1 33
5 3 10 4
66 44 2 55

The call SunCross(M 1, 2) returns the value 25, which is
the sum of the values in the row with index 1 and the column
with index 2, including the value 10 only once.

Complete function SunCr oss below.
i nt SunCross(const apmatrix<int> & M
int row, int col)

/'l precondition: O < row < M nunrtows();
/1 0 < col < M nuncol s()
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(b) Write function RenoveCr 0ss, as started below. RenoveCr oss
removes the row with index r ow and the column with index col
from matrix M For example, consider the following matrix M
where M nunrows() == 5and M nuntol s() == 6. After
the call RenoveCross(M 2, 3), the original row with
index 2 and column with index 3 have been removed and
M nunmrows() == 4 and M nunctol s() ==

Matrix M Prior to call

11 22 33 5 44 55
22 33 44 6 55 66

4 5 6 7 8 9
33 44 55 8 66 77
44 55 66 9 77 88

Matrix MAfter the
Call RenbveCross(M 2, 3)

11 22 33 44 55

22 33 44 55 66

33 44 55 66 77

44 55 66 77 88

www.collegeboard.com/ap 35



Sample Questions for Computer Science A

* 3.

36

Recall that the apmat r i x member function r esi ze works
as follows:

Foranapmatrix M if row < M nunrows() andcol <
M nuntol s(), then after the call M r esi ze(row, col),

M nunmrows() == row, M nuntols() == col, and for
anyj, 0 <j <rowandk, 0 < k < col, Mj]l[k] has
the same value that it did before the call.

Complete function RenoveCr oss below.
voi d RempveCross(apmatrix<int> & M

int row, int col)
/1 precondition: 0 <= row < Mnunrows();

/1 0 <= col < Mnuntol s()
/1 postcondition: row with index row and

/1 colum with index col

/1 have been renoved from M
/1 and M has been resized

This question involves reasoning about two implementations
of a data structure called a priority list. A priority list is a col-
lection of items, each of which contains a data field and a
unique integer priority. The “maximal” item in a priority list is
the element whose integer priority has the greatest value. An
element’s data and integer priority are provided when inserting
that element into a priority list. Only the maximal element,

the item with the highest integer priority, is accessible in a
priority list.

www.collegeboard.com/ap



Sample Questions for Computer Science A

The declaration for class Pl i st is given below.

struct iteniType

{
apstring nyl nfo;
int nmyPri;
s
class Plist
{
public:
Plist(); // constructs and initializes an
/1l enpty priority |ist
bool |sEnpty() const;
/1l postcondition: returns true if the
/1 priority list is enpty;
/1 ot herwi se, returns fal se
void I nsert(const apstring & nane, int pri);
/'l postcondition: inserts itemw th data
/1 name and priority
voi d Fi ndMax(apstring & nane, int & pri) const;
/'l postcondition: sets name and pri to the
/1 data and priority of the
/1 maxi mal item
voi d Del et eMax();
/1 postcondition: deletes the maxinal
/1 el ement
/1 other public menber functions not shown
private:
apvector<itenmlype> nylLi st;
int myQuantity; //quantity of data in nyLi st
s
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Consider the following two methods for implementing
priority lists.

Method 1: A priority list is an unsorted array of items. The
| nsert operation inserts an item at the end of
the array.

Method 2: A priority list is an array of items sorted by priority
data member from smallest to largest (so that the
last item in the array is always the maximal item of
the priority list). The | nsert operation inserts an
item so that the array remains sorted by priority.

In this question you will write functions | nsert and Del et eMax
for one of the methods for implementing priority lists described
at the beginning of this question. You must use the same
method in writing both | nsert and Del et eMax. It may be
the case that it is easier to write code for one of the methods
than for the other. Think carefully before choosing a method.
Circle below the method you will use to implement both

I nsert and Del et eMax.

Method 1 Method 2

(a) Complete function | nsert below.

void Plist::lInsert(const apstring &nane, int pri)
/1l precondition: no itemin priority list has

/1 priority pri

/'l postcondition: A new item has been inserted
/1 whose data nenber nylnfo has
/1 val ue name and whose data

/1 menber nyPri has val ue pri

(b) Complete function Del et eMax below.

void Plist::Del eteMax()

/1l precondition: |sEnmpty() == fal se,

/1 (priority list is not enpty)
/1 postcondition: the maxi mal item has been

/1 del eted
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Suggested Solutions to Free-Response Questions

Note: There are many correct variations of these solutions.

Question 1
a) int CommaPosition(const apstring & nane)
{
int k;
for (k = 0; k < nanme.length(); k++)
if (name[Kk] ==",")
{
return k;
}
}
return -1;
}
b) void PrintFirstLast(const apstring & nane)
{
int k;
int conma = CommmPosition(nane);
if (comma !'= -1)
{
for (k = conma + 1; k < nanme.length(); k++)
{
cout << nane[K];
}
cout << ' ';
for (k = 0; k < comm; k++)
{
cout << nane[K];
}
cout << endl
}
}
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Alternate solution to Question 1
a) int CommaPosition(const apstring & nane)
{

int pos = nanme.find(',");

if (pos != npos)

{

return pos;
}
el se
{

return -1;
}

}

b) void PrintFirstLast(const apstring & nane)

{

int conma = CommaPosition(nane);

if (conma >= 0)
{
if (conma + 1 < nane.length())
{
cout << nane.substr(comm + 1,
nane. |l ength() -
}
cout << " ",
cout << nane.substr(0, comm) << endl;

conma

1);
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Question 2

a) int SunCross(const apmatrix<int> & M
int row, int col)
{
int sum= 0;
i nt index;

for (index = 0; index < Mnuncol s(); index++)

{

sum += M row] [i ndex];

}

for (index = 0; index < Mnunrows(); index++)

sum += Mindex][col];

}

return (sum- Mrow][col]);

}

b) void RenobveCross(apmatrix<int> & M int row,

{

for (r = 0; r < Mnunrows(); r++)

{

for (¢ = col; ¢ < Mnuntols() - 1; c++)

} Mrlfc] = Mr][c + 1];
}

for (¢ = 0; ¢ < Mnuncols(); c++)

for (r = row, r < Mnuntows() - 1; r++)

{

}
}

Mresize(Mnunmrows() - 1, Mnuntols() -

Mrlfc] = Mr + 1][c];
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Question 3
Method 1 (unsorted vector)

a) void Plist::Insert(const apstring & nane, int pri)
{ if (myQuantity == nyList.length())
{ nmyList.resize(2 * nyList.length() + 1);
};ryLi st[myQuantity].mylnfo = nane;
nmyLi st[ myQuantity].nmyPri = pri;

myQuantity++;
}
b) void Plist::DeleteMax()
{
int k, maxlndex = 0;
for (k =1; k < myQuantity; k++)
if (nyList[k].myPri > nyList[maxlndex]. myPri)
{
max| ndex = k;
}
}
myLi st [ maxl ndex] = nyList[nyQuantity - 1];
myQuantity--;
}
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Met hod 2 (sorted vector)

a) void Plist::Insert(const apstring & nane, int pri)

{

}

i nt pos;
int tenp = 0;

if (nmyQuantity == nyList.length())
{
nmyList.resize(2 * nyList.length() + 1);
}
pos = myQuantity;
myQuantity++;

/1l uses an insertion sort type algorithm
while ((pos !'=0) && (nyList[pos -1].nyPri >= pri))
{
myLi st[ pos] = myList[pos - 1];
pos--;
}
myLi st[ pos].nylnfo = nane;
nmyLi st[pos].nyPri = pri;

b) void Plist::DeleteMax()

{
}

myQuantity--;
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Computer Science AB: Sample Multiple-Choice Questions

Following is a representative set of questions. Questions marked with
an asterisk in the Computer Science A questions are also representative
of Computer Science AB questions. (See the answer key for Computer
Science AB multiple-choice questions on page 53.) In this section of the
examination, as a correction for haphazard guessing, one-fourth of the
number of questions answered incorrectly will be subtracted from the
number of questions answered correctly. The 2002 examination will
include at least five multiple-choice questions based on the “AP Marine
Biology Case Study.” (See the teacher’'s manual for the

“AP Marine Biology Case Study” for examples.)

Directions: Determine the answer to each of the following questions

or incomplete statements, using the available space 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.

Note: Assume that the standard libraries (e.g., i ostream h,
fstream h, mat h. h, etc.) and the AP C++ classes are included in any
programs that use the code segments provided in individual questions. A
Quick Reference to the AP C++ classes is provided as part of the exam.
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1. For which of the following binary trees does a preorder traversal
produce the sequence “T U N A” while a postorder traversal pro-

duces the sequence “N U A T"?

(A) T
7\
u
AN
N
©)
/
N
/
A
(E)
u
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(B) T
7\
N A
/
U
(D) T
/N
U N
/
A
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2.

46

The hash table below results from inserting the values 3, 5, 21, 12,
9,42, and 22 in that order. The hash table is an array indexed from
0 to 6 in which collisions are resolved by chaining. In the diagram
below, / indicates a null pointer.

0 - 42| 4—— | 21
1 - 22

2 -l 9

3 - 3

4

5 - 12| —— | 5
6

Which of the following could be the hashing function?

(A) value %7

(B) value / 7

(C) Vval ue

(D) (value - 1) | 7
(E) (value - 1) %7

Assume that linked lists are implemented using the
following declaration.

struct Li st Node

{

i nt data;

Li st Node * next;

Li st Node(int D, ListNode * N);
H
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Sample Questions for Computer Science AB

//struct constructor
Li st Node: : Li st Node(int D, ListNode * N)

data(D),
next ( N)

{} /] all fields initialized in initializer list

Consider function | nsert Dupl i cat e outlined below.

void I nsertDuplicate(ListNode * L)
/1 precondition: L is not NULL
/1 postcondition: The first node in list L has

/1 been duplicated and inserted
/1 after the first node.
{
<nore code>
}
For example,

Before calling | nsert Dupl i cat e(L)

L3 | — 7| — 9

After calling | nsert Dupl i cat e(L)

Which of the following code segments could be used to replace
<nore code>sothatl nsert Dupl i cat e works as intended?

(A) L = new ListNode(L->data, NULL);

(B) L = new ListNode(L->data, L);

(C) L = new ListNode(L->data, L->next);

(D) L->next = new ListNode(L->data, L);

(E) L->next = new ListNode(L->data, L->next);
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4.

48

Assume that S1 and S2 are of type apst ack<i nt > and contain the
following values.

Consider the following code segment.

apst ack<i nt> S3;
i nt val ue;

while (!Sl.isEnpty())
{
S1. pop(val ue);
S3. push(val ue) ;
if (!S2.isEmpty())
{
S2. pop(val ue);
S3. push(val ue) ;
}
}

Which of the following best represents S3 after the code
segment executes?

top
1
(A) 4 8 3 9 5 2 &
B 8 4 9 3 5 2 6
(C) 6 9 2 8 5 3 4
) 9 6 8 2 5 3 4
(E) 4 3 5 2 6 8 9
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Sample Questions for Computer Science AB

5. Consider the following characters to be entered into an empty
binary search tree.

‘A 'B 'C 'D 'E 'F 'G
Which of the following sequences represent(s) an order of insertion

that will result in a binary search tree where each node in the tree
has the same number of nodes in its left and right subtrees?

I.'D 'B' "F "A 'E 'C 'G
. ' D = "F 'G 'C 'B' "A
. ' D "F 'G 'E 'B' A 'C
(A) lonly
(B) Ilonly
(C) Il only
(D) Iand Il only
(E) I, 11, and Il
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Sample Questions for Computer Science AB

Questions 6-7 refer to the following information.

Assume that linked lists are implemented using the following declaration.

struct Li st Node
{
i nt data;
Li st Node * next;

b

Consider the following function.

void Strip(ListNode * p)
/1l precondition: p points to the first node of a

/1 nonenpty |ist

{
while (p !'= NULL)

while ((p->next !'= NULL) &&
(p->next->data >= p->data))

{

p- >next = p->next->next;
}
p = p->next;

}
}

50 www.collegeboard.com/ap



Sample Questions for Computer Science AB

6. Suppose that L represents the following list.

Lo|5| 4=|8| 4=|2| 4=|4| 3| —4=|1| =] 9

Which of the following does L represent after the call Stri p(L) ?

(A L-|s5| 42| 4+=|4| +=[3] 4—]|1

B) L-|5| 4=[4] I=[3| 4=|12

© L-|s| d=][2] 4=]1

(O) L-|8| —4=|4| 4+—=[3| 4—|1

€ L-[s] d=[4] d4=[1

7.  Which of the following best characterizes the worst-case runtime of
function St ri p when its parameter p points to a list with N nodes?

(A) 0(1)
(B) O(log N)
(C) O(N)
(D) O(Nlog N)
(E) O(N?)
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Sample Questions for Computer Science AB

Questions 8-9 refer to the following information.

Assume that binary trees are implemented using the
following declaration.

struct TreeNode

{

i nt data;
TreeNode * left;
TreeNode * right;
H

Consider the following function.

int Mystery(TreeNode * p)

{
if (p == NULL)
{
return O;
}
else if ((p->left == NULL) && (p->right == NULL))
{
return O;
}
else if ((p->left !'= NULL) && (p->right !'= NULL))
{
return (Mystery(p->left) + Mystery(p->right));
}
el se
{
return (Mystery(p->left) +1 + Mystery(p->right));
}
}
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8. Suppose p points to the root of a binary tree. Which of the following
best characterizes the value returned by the call Mystery(p) ?

(A) The number of nodes in the tree.
(B) The number of leaves in the tree.
(C) The number of nodes in the tree with exactly one child.
(D) The number of nodes in the tree with exactly two children.
(E) The number of nodes in the tree with either one or

two children.

9. Which of the following best characterizes the worst-case runtime of
function Myst er y when it is called with a pointer to the root of a
tree with N nodes?

(A) 0(1)
(B) O(log N)
(C) O(N)
(D) O(NlogN)
(E) O(N?)

Answers to Computer Science AB Multiple-Choice Questions

1-a 4—c 7-c
2-A 5-b 8-c
3-E 6-c 9-c
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Sample Questions for Computer Science AB

Sample Free-Response Question

Following is a representative question. Additional sample questions can
be found in the AP section of the College Board Web site. The 2002
examination will include one free-response question based on the “AP
Marine Biology Case Study.” (See the teacher’'s manual for the “AP
Marine Biology Case Study” for examples.)

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

Note: Assume that the standard libraries (e.g.,i ost r eam h, f st r eam h,
mat h. h, etc.) and the AP C++ classes are included in any program that
uses a program segment you write. If other classes are to be included,
that information will be specified in individual questions. Unless
otherwise noted, assume that all functions are called only when their
preconditions are satisfied. A Quick Reference to the AP C++ classes is
included as part of the exam.

1. Assume that binary trees of integers are implemented using the
following declaration.

struct TreeNode

{
int info;
TreeNode * left;
TreeNode * right;
"

(a) Write function | sChi | d, as started below. | sChi | d returns
t rue if the node pointed to by parameter second is a child
(either left or right) of the node pointed to by parameter
first,andreturns f al se otherwise.

Complete function | sChi | d below.
bool |sChild(TreeNode * first, TreeNode * second)
/I precondition: second != NULL

/I postcondition: returns true if second is a child
/1 of first; otherw se, returns fal se.
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Sample Questions for Computer Science AB

(b) Write function | sDescendant , as started below. | sDescendant
returnst r ue if there is a path from the node pointed to by
parameter f i r st to the node pointed to by parameter second,
where a path is a sequence of | eft orri ght children.

For example, consider the tree diagrammed below.

NodeC NodeA

M

NodeD NodeB

Function call Value returned
| sDescendant ( NodeC, NodeA) fal se

| sDescendant ( NodeA, NodeB) true

| sDescendant ( NodeB, NodeA) fal se

| sDescendant ( NodeC, NodeD) true

| sDescendant ( NodeA, NodeA) fal se

In writing | sDescendant , you may call function | sChi | d
specified in part (a). Assume that | sChi | d works as specified,
regardless of what you wrote in part (a).

Complete function | sDescendant below.
bool |sDescendant (TreeNode * first,

TreeNode * second)
/1 precondition: second != NULL
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(c) Write function ChangeTr ee, as started below. ChangeTr ee
removes from T all nodes that have exactly one child, replacing
the removed node with the child. (All removed nodes should be
returned to available storage.) If Aand B are nodes in T that do
NOT have exactly one child, and if | sDescendant (A, B) istrue
before the call ChangeTr ee(T), then | sDescendant (A, B)
must be true AFTER the call ChangeTree(T).

For example:

after the call ChangeTree(T)
T T
(2 (3) OO

In writing function ChangeTr ee, you may call function HasOneChi | d,
defined below.

bool HasOneChil d(TreeNode * t)
/1 postcondition: returns true if t has exactly

/1 one child;
/1 ot herwi se, returns fal se.
{

return ((t !'= NULL) &&
((t->left == NULL && t->right !'= NULL) ||
(t->left I'= NULL & t->right == NULL)));

}

Complete function ChangeTr ee below.

voi d ChangeTree(TreeNode * T)
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Suggested Solution to Free-Response Question

Note: There are many correct variations of this solution.

Question 1

a) bool 1sChild(TreeNode * first, TreeNode * second)

return ((first !'= NULL) &&
((first->left == second)| |
(first->right == second)));
}

b) bool |sDescendant (TreeNode * first, TreeNode * second)
if (first !'= NULL)

if (IsChild(first, second) ||
| sDescendant (first->left, second) ||
| sDescendant (first->right, second))

return true;

return fal se;

}
c) void ChangeTree(TreeNode * & T)

if (T !'= NULL)

{
ChangeTree(T->left);
ChangeTree(T->right);
if (HasOneChild(T))

TreeNode * tenmp = T;

/1 will be deleting this node
if (T->left !'= NULL)

/1 move to appropriate only child
{

T =T->left;
el se
T = T->right;

}
del ete tenp;
}

}
}
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References

A list of reference materials for C++ can be found in the Teacher’s Guide —
AP Computer Science. For further information on resources for use in
an AP Computer Science class, subscribe to the discussion group that is
available for computer science teachers.

AP Computer Science information about topics such as the Marine
Biology Case Study, the switch to Java and Java resource materials,
upcoming AP Computer Science workshops and materials from previous
AP Workshops, along with links to the Chief Reader’s Web page and
many other useful sites can be found under Computer Science in the
AP section of the College Board Web site at www.collegeboard.com/ap/
computer-science.

58 www.collegeboard.com/ap



Appendix A

The AP Computer Science Development Committee recognizes that no
single programming language satisfies all needs. However, C++ provides

a standard mechanism, available on almost all computing platforms, for
emphasizing and implementing modularity and abstraction, which are key
concepts in introductory computer science. Moreover, students completing
an AP course using C++ are likely to receive credit or placement at a wide
range of colleges.

Defining the AP Computer Science C++ Subset:
A Philosophy

Since C++ is a large and complex language, the AP Computer Science
course will not cover the entire language; a restricted subset of C++ has
been chosen for use in the AP Computer Science course and examination.
The criteria for defining the subset were as follows:

< |t should support the activities, techniques, and constructs listed in
the AP Computer Science topic outline (the official documentation
for an AP Computer Science course, see pages 9-13).

e |t should include classes and constructs that minimize or allow easy
detection of common novice errors.

< |t should be as small as possible, while still being extensive enough
for the development of programs of sufficient size and complexity for
the AP Computer Science course.

The subset provides several auxiliary classes, including vector and string
classes with facilities similar to those available in languages like Ada, Java,
and (extended) Pascal.

An important feature of the subset is its inclusion of classes and related
features that facilitate the design of programs based on modern concepts
of data abstraction, encapsulation, and information hiding. Object-oriented
programming in its full glory is not covered — in particular, features of C++
that allow classes to be related by inheritance are not part of the subset.
The subset does, however, support the use of what is often called an
“object-based” approach to programming, emphasizing data abstraction
and encapsulation.

C++ counterparts to Pascal features that allow avoidance or easier
detection of common programming errors are retained in the subset.
Examples are type-safe input and output and range-checked vector and
string classes.
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C++ is not C. The AP Computer Science subset includes stream input/
output, reference parameters, and definition of constants using the const
keyword, eliminating the need for their C counterparts. The vector and
string classes provided in the subset are significant improvements over C’s
pointer-based realizations of arrays and strings.

The subset omits a number of C++ features that are not necessary to
design and implement large programs as part of an AP Computer Science
course. Some features, such as inheritance, are not included because they
are not part of the AP Computer Science course. Other language features
either are redundant, are easily replaced, or do not provide sufficient
benefit to be included in the subset. What remains is sufficiently extensive
to permit large and complex programs to be developed using generally
accepted C++ idioms. Additional details of the AP Computer Science
subset of C++ are summarized in the following pages.

AP Computer Science: The C++ Subset

The subset of C++ used in AP Computer Science courses is documented
here. This document is only the C++ subset, it is neither a description nor
a curriculum for an AP Computer Science course. A detailed topic outline
of the AP Computer Science courses is provided in the main portion of this
course description on pages 9-13. A more detailed description and rationale
for the subset follows the subset.

The most current information about the AP C++ Subset and the
AP C++ classes is available in the AP section of the College Board Web site
at www.collegeboard.com/ap/computer-science.

In the three-column format used in the subset description below, any
feature or topic listed in the second (AB) column is specifically not part of
the A course. The third (comment) column explains and elaborates on the
topics listed in the first two columns.

Four levels of understanding are used in the topics outline: read, use,
modify, and implement. For example, the outline says that AP Computer
Science A students should be able to “read, use, and modify classes.” This
means that they should be able to read class declarations, use the classes in
client programs they write, and modify a class implementation by adding
a new member function or modifying an existing member function. AP
Computer Science A students are not expected to design and implement
classes from scratch. When the word “use” modifies a language feature, as
in “use const member functions,” students are expected to be able to
write programs that use the feature.
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A special section, “Topics not Covered”, includes features of C++ that
are not part of the AP Computer Science C++ subset and therefore will not
be tested on the AP Computer Science exam. This section is divided into
three subsections. The first subsection lists language features that teachers
may want to include in their courses, but that will not be tested on the AP
Computer Science exams. The second subsection lists language features
that we do not view as useful in the AP Computer Science courses. The
third subsection lists language features that we view as dangerous — these
features should be avoided.

Teachers and students are free to use language features in these “not
covered” sections, but the features will not be tested using questions that
are on the AP Computer Science examinations.

A and AB course AB course only Comment
Classes

Read, use, and Design and APCS A students

modify classes. implement classes. read class

declarations, write
client programs,
add/modify
member functions.

Read, use, and Constructors should
implement use initializer lists
constructors, as opposed to
including assignments to data
initializer lists. because sometimes

initializers are
required, so use them
for uniformity.

Differentiate between No public data are

public and private. used in classes.
Since inheritance is
not part of APCS,

there is no reason to
use protected
functions/data.
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A and AB course

AB course only Comment

Classes (continued)

Read class definitions

that include use of
*this.

Implement overloaded

functions; use

overloaded operators.

Use and implement
const member
functions.

Use AP string class.

Use templated
AP vector and
matrix classes.

Differentiate
interface and
implementation
of class (. h and

. cpp file).

62

Use, modify, and implement
class member functions
that include *t hi s.

Students will NOT

be tested on
recognizing that
functions differing in
return type only are
overloaded incorrectly.

Implement overloaded
operators, including
oper at or << (but friend
not used).

Recognize when to
make a member
function const .

The AP string class

is a limited, safe
subset of the standard
string class.

Use and reimplement
templated AP stack
and queue classes.

Design and implement
templated classes
and functions.

C++ permits the

ideas to be
treated separately.
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A and AB course

AB course only

Comment

Classes (continued)

Read, use, and
implement structs,
implementing
constructors and
initializer lists

in structs when
appropriate.

Implement linked
lists and trees
using structs.

A struct is a class
in which all data is
public. Constructors
facilitate dynamic
creation of structs.

Properties of Language

Understand short
circuit evaluation.

Use built-in types: i nt,
char, doubl e,

Read and use enum.
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bool .

Boolean expressions
suchas (a && b)
are evaluated left-to-
right; expression
evaluation stops when
the value of the entire
expression can be
determined. This
means that constructs
suchaswhile(k < n
&& a[ k]! = key)
can be used safely.

For compilers that do
not use 32 bit integers,
| ong int may be
used, otherwise no
modifiers short,

| ong, signed,
unsi gned.
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A and AB course AB course only

Comment

Properties of Language (continued)

Use operators

+, -, *, ], %
++, - -,

&&, ||, 1,

==,<, > = <=
>=, = +=, -=, *=
%, =

and insertion
extraction for
/10 <<, >>.

Use br eak.

Use function syntax
for typecasts, e.g.,
cout << doubl e(x)/3.

Use pointers:
operators *, ->,

new, del ete; NULL
preferred to O; use
==and ! =with
pointers.

64

Use ++ and - - only as
shorthand for +=1
and - =1; do NOT use
these operators in
expressions like
a[k++] = 0.

Used inswi t ch
statements, can

be used in loops. The
cont i nue statement
will not be tested.

For some types, e.g.,
| ong int, another
form of cast

is necessary:

(long int) x.
When compilers
support the
static_cast< >
operator it will

be used.

The address of
operator & is used

to test for aliasing in
oper at or =, but not
used elsewhere.
Pointer arithmetic,
pointers to functions,
and pointer
comparison using
<and > will NOT

be tested.
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A and AB course

AB course only

Comment

Properties of Language (continued)

Use[ ][ 1 inmatrix
class for indexing.

Use #i ncl ude and
#i f ndef idiomin
header files.

Use escape sequences,
\n, \t, \\, \')\"

Use value, reference,
and constant reference
parameters.

Recognize that
values returned by
operator[ ] for
string and vector
can be assigned to,
eg,s[0] ="a
is allowed.

Use the functions
fabs, pow andsqgrt
from <mat h. h>.

Use constants

I NT_MAX, INT_M N
from<limts. h>
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Read and use
reference return
types and
understand the
implications of
returning reference
to local variable.

Reinforce vector of
vectors and mimic
notation for
built-in arrays.

No other use of
preprocessor; const
variables used

instead of #defi ne.

No testing of
reference return
types for APCS A
students.
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A and AB course

AB course only

Comment

Stream Properties

Usecin, cout, <<,
>> endl .

Use i fstream
of stream

Use getline.

Use i stream &,
ost ream &as formal
parameters.

66

Assume input data is
“type-safe”, e.g., when
i nt expected i nt

is read.

cerr not tested, but
can be useful.

Students will use
open, but it will
not be tested since
parameters to
open may be
compiler specific.

getline() isafree
function in the AP
string class,
consistent with the
standard string class
function getli ne.

Students should
realize that

different types of
streams can be passed
as arguments when
formal parameter is

i stream &, but
inheritance hierarchy
of streams will not

be tested.
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A and AB course

AB course only

Comment

NOT part of APCS C++

Not tested, but
potentially useful

assert

default parameters

t ypedef

i omani p (but endl
used)

stream member
functions eof (),
good(), bad(),
fail (), ignore(),
etc.

string streams
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Implement copy
constructors,
destructors, and
operator=

Function overloading
can be used instead.

More useful in C than
in C++ when classes
are used.

Students and teachers
will find manipu-
lators useful in
formatting output,
buti ormani p will not
be tested.

Usewhile (cin >> x)
idiom, or test

return value of
getline forend

of input.

Input string streams
are useful for parsing
lines of data; output
string streams
facilitate conversion
to string values.
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A and AB course AB course only

Comment

NOT part of APCS C++ (continued)

Not tested, but
potentially useful

get (char &)

functions in

<mat h. h>, e.g,
sin, cos, tan,
floor, ceil

functions in
<ctype. h>, e.g.,

i sal pha, isdigit,
i sl ower, ispunct,
i sspace, isupper,
t ol ower, toupper

constants in
<fl oat. h>,
DBL_M N, DBL_MAX

command line
arguments, ar gc,
argv[ |

operators: conmm,
?., bitw se, sizeof

reference variables

68

Useful for reading
stream input one
character at a time.

Many programs
require these
functions, but
their use will
not be tested.

Facilitates system
independent testing
and conversion of
characters, but

not tested.

Can be useful, but
will not be tested.

Can be useful, but will
not be tested.

These operators are
not essential.

Reference parameters
and reference return
types are part of the
AP C++ subset, but
reference variables
are not.
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A and AB course

AB course only

Comment

NOT part of APCS C++ (continued)

Not tested, but
potentially useful

inline functions

friend classes and
functions

promotion

inheritance
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Concerns with
efficiency at the level
of use of inline
functions are not part
of the AP course. In
general, code will

not appear in class
declarations
(defaulting to inline).

Use public Display/
Print member
function instead

of overloaded

oper at or <<

when overloaded
oper at or << would
require use

of “friend”.

Implicit promotion or
conversion, especially
in parameter passing,
will not be tested.

While inheritance is
a central theme of
object-oriented
programming, this
topic and its
implementation in
C++ are not part of
the current AP

C++ subset.

69



A and AB course AB course only

Comment

NOT part of APCS C++ (continued)

Not tested, but
potentially useful

union

Not necessary in
programs studied
and implemented in
AP courses.

Troublesome and
warned against

built-in arrays

C-style (char *) strings

got o

new ]/delete[ ] and
mal | oc/free

70

No need for this given
use of templated
vector class. The
built-in array type
is fraught with
problems, e.g.,
range checking,
pointer similarity.
Recognition of
limitations makes
built-in arrays an
interesting topic
for study.

No need for this given
the apstring class.

Although there are
occasions when got o
can be useful,
indiscriminate use is
dangerous; got o is
NOT part of the AP
C++ subset.

No need for [ ]
(except with built-in
arrays) and use new/
del et e rather than
mal | oc/ free.
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A and AB course

AB courseonly

Comment

NOT part of APCS C++ (continued)

Troublesome and

warned against

stdio.h

&, the address of

operator

scanf/printf,
NEVER used.

Used only in test
for aliasing in
oper at or =,

etc.
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AP Program Essentials

The AP Reading

In June, the free-response sections of the exams, as well as the portfolios
in Studio Art, are scored by college and secondary school teachers at the
AP Reading. Thousands of these faculty consultants participate, under the
direction of a Chief Faculty Consultant in each field. The experience offers
both significant professional development and the opportunity to network
with like-minded educators; if you are an AP teacher or a member of a
college faculty and would like to serve as a faculty consultant, you can
apply online in the AP section of the College Board’s Web site. Alterna-
tively, send an e-mail message to apreader@ets.org, or call Performance
Scoring Services at 609 406-5383.

AP Grades

The faculty consultants’ judgments on the essay and problem-solving
questions are combined with the results of computer-scored multiple-
choice questions, and the total raw scores are converted to AP’s

5-point scale;
AP GRADE QUALIFICATION
5 Extremely Well Qualified
4 Well Qualified
3 Qualified
2 Possibly Qualified
1 No Recommendation

Grade Distributions

Many teachers want to compare their students’ grades with the national
percentiles. Grade distribution charts are available in the subject pages of
the AP Web site, as is information on how the cut-off points for each AP
grade are calculated.

AP and College Credit

Advanced placement and/or credit is awarded by the college or university,
not the College Board or the AP Program. The best source of specific and
up-to-date information about an individual institution’s policy is its catalog
or Web site.
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Why Colleges Give Credit for AP Grades

Colleges need to know that the AP grades they receive for their incoming
students represent a level of achievement equivalent to that of students
who take the same course in the colleges’ own classrooms. That equiva-
lency is assured through several Advanced Placement Program processes:

« College faculty serve on the committees that develop the course
descriptions and examinations in each AP subject.

« College faculty are responsible for standard setting and are involved
in the evaluation of student responses at the AP Reading.

« AP courses and exams are updated regularly, based on both the
results of curriculum surveys at up to 200 colleges and universities
and the interactions of committee members with professional organi-
zations in their discipline.

« College comparability studies are undertaken in which the perfor-
mance of college students on AP Exams is compared with that of AP
students to confirm that the AP grade scale of 1-5 is properly aligned
with current college standards.

In addition, the College Board has commissioned studies that use a
“bottom-line” approach to validating AP Exam grades by comparing the
achievement of AP versus non-AP students in higher-level college courses.
For example, in the 1998 Morgan and Ramist “21-College” study, AP
students who were exempted from introductory courses and who com-
pleted a higher-level course in college are compared, on the basis of their
college grades, with students who completed the prerequisite first course
in college, then took the second, higher-level course in the subject area.
Such studies answer the question of greatest concern to colleges — are
their AP students who are exempted from introductory courses as well
prepared to continue in a subject area as students who took their first
course in college? To see the results of several college validity studies, go
to the AP pages of the College Board’s Web site. (The aforementioned
Morgan and Ramist study can be downloaded from the site in its entirety.)

Guidelines on Granting Credit for AP Grades

If you are an admission administrator and need guidance on setting a policy
for your college, you will find the College and University Guide to the
Advanced Placement Program useful; see the back of this booklet for
ordering information. Alternatively, contact your local College Board
Regional Office, as noted on the inside back cover of this booklet.
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Finding Colleges That Accept AP Grades

In addition to contacting colleges directly for their AP policies, students
and teachers can use College Search, an online resource maintained by the
College Board through its Annual Survey of Colleges. College Search can
be accessed via the College Board’s Web site (www.collegeboard.com). It is
worth remembering, though, that policies are subject to change. Contact
the college directly to get the most up-to-date information.

AP Scholar Awards and
the AP International Diploma

The AP Program offers a number of awards to recognize high school
students who have demonstrated college-level achievement through AP
courses and exams. In addition, the AP International Diploma (APID)
certifies the achievement of successful AP candidates who plan to apply to
a university outside the United States.

For detailed information on AP Scholar Awards and the APID, including
qualification criteria, visit the AP Web site or contact the College Board’s
National Office. Students’ questions are also answered in the AP Bulletin
for Students and Parents; information about ordering and downloading the
Bulletin can be found at the back of this booklet.

AP Calendar

To get an idea of the various events associated with running an AP program
and administering the AP Exams, please refer to this year's edition of A
Guide to the Advanced Placement Program; information about ordering
and downloading the Guide can be found at the back of this booklet.

Test Security

The entire AP Exam must be kept secure until the scheduled administra-
tion date. Except during the actual exam administration, exam materials
must be placed in locked storage. Forty-eight hours after the exam has
been administered, the green and blue inserts from the free-response
section (Section Il) are available for teacher and student review.* However,
the multiple-choice section (Section I) must remain secure both
before and after the exam administration. No one other than

*The alternate (make-up) form of the free-response section is NOT released.
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candidates taking the exam can ever have access to or see the questions
contained in this section — this includes AP Coordinators and AP teachers.
The multiple-choice section must never be shared or copied in any manner.

Various combinations of selected multiple-choice questions are reused
from year to year to provide an essential method of establishing high exam
reliability, controlled levels of difficulty, and comparability with earlier
exams. These goals can only be attained when the multiple-choice ques-
tions remain secure. This is why teachers cannot view the questions and
students cannot share information about these questions with anyone
following the exam administration.

To ensure that all students have an equal chance to perform on the
exam, AP Exams must be administered in a uniform manner. It is
extremely important to follow the administration schedule and all
procedures outlined in detail in the most recent AP Coordinator’s
Manual. The manual also includes directions on how to deal with mis-
conduct and other security problems. Any breach of security should be
reported immediately through the test security hot line (call 800 353-8570,
e-mail tsreturns@ets.org, or fax 609 406-9709).

Teacher Support
Look for these enhanced Web resources at www.collegeboard.com/ap

« Information about AP Exam development, administration, scoring
and grading, fees, and scheduling.

* Program news, such as exam format changes, opinion polls (teacher
surveys, ad hoc polls), and profiles of successful teachers and
AP programs.

« A searchable catalog of teaching resources, including: course topic
outlines, sample syllabi and lesson plans, strategies and tips, topic
briefs, links, and textbook reviews.

= A searchable catalog of professional development opportunities
(e.g., workshops, summer institutes, conferences). New and experi-
enced AP teachers are invited to attend workshops and institutes to
learn the fundamentals of teaching an AP course, as well as the latest
expectations for each course and exam. Sessions ranging from one
day to three weeks in length are held year-round. Dates, locations,
topics, and fee information are also available through the College
Board’s Regional Offices.
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= Online forums for exchanging ideas with AP teachers.
= Sample multiple-choice and free-response questions.

To supplement these online resources, there are a number of AP publica-
tions, CD-ROMs, and videos that can assist AP teachers. Please see the
following pages for an overview and for ordering information.

Pre-AP™

Preparing Students for Challenging Courses;
Preparing Teachers for Student Success

Pre-AP has two objectives: (1) to promote access to AP for all students;
(2) to provide professional development through content-specific strategies
to build a rigorous curriculum. Teachers employ Pre-AP strategies and
materials to introduce skills, concepts, and assessment methods that
prepare students for success when they take AP and other challenging
academic courses. Schools use Pre-AP strategies to strengthen and align
the curriculum across grade levels, and to increase the academic challenge
for all students.

Pre-AP professional development is available to teachers through
Building Success workshops and through AP Vertical Teams™ conferences
and workshops.

< Building Success is a two-day workshop that assists English and
history teachers in designing curricula for grade 7 and above.
Teachers learn strategies to help students engage in active
questioning, analysis, and constructing arguments. Workshop
topics include assessment, interdisciplinary teaching and learning,
and vertical planning.

* AP Vertical Teams are trained via one-day workshops, two-day
conferences, and five-day summer institutes; they enable middle
school and high school teachers to prepare Pre-AP students for
academic success in AP courses and in college. Topics include
organizing effective teams, aligning curricula, and developing
content-specific teaching strategies.

e Setting the Cornerstones: Building the Foundation of AP
Vertical Teams is a two-day workshop designed to provide informa-
tion about the College Board and the AP Program, and to suggest
strategies for establishing coherence, commitment, collegiality, and
collaboration among the members of an AP Vertical Team.
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For more information about Building Success workshops and for
schedules of AP Vertical Teams workshops and conferences, contact your
College Board Regional Office. Alternatively, contact Mondy Raibon,
Pre-AP Initiatives, AP Program, The College Board, 45 Columbus Avenue,
New York, NY 10023-6992; 212 713-8156; mraibon@collegeboard.org.

AP Publications and Other Resources

A number of AP publications, CD-ROMs, and videos are available to help
students, parents, AP Coordinators, and high school and college faculty

learn more about the AP Program and its courses and exams. To identify
resources that may be of particular use to you, refer to the following key.

Students and Parent SP AP Coordinators A
and Administrators

Teachers T College Faculty C
Ordering Information

You have several options for ordering publications:

« Online. Visit the College Board store to see descriptions and pictures
of AP publications and to place your order.

« By mail. Send a completed order form with your payment or credit
card information to: Advanced Placement Program, Dept. E-06,
P.O. Box 6670, Princeton, NJ 08541-6670. If you need a copy of
the order form, you can download one from the AP Library
(www.collegeboard.com/ap/library).

e By fax. Credit card orders can be faxed to AP Order Services
at 609 771-7385.

« By phone. Call AP Order Services at 609 771-7243, Monday through
Friday 8:00 a.m. to 9:00 p.m., and Saturday 9:00 a.m. to 4:45 p.m. ET.
Have your American Express, MasterCard, or VISA information ready.
This phone number is for credit card orders only.

Payment must accompany all orders not on an institutional purchase order
or credit card, and checks should be made payable to the College Board.
The College Board pays fourth-class book rate postage (or its equivalent)
on all prepaid orders; you should allow two to three weeks for delivery.
Postage will be charged on all orders requiring billing and/or requesting a
faster method of shipment.
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Publications may be returned within 15 days of receipt if postage is
prepaid and publications are in resalable condition and still in print. Unless
otherwise specified, orders will be filled with the currently available
edition; prices are subject to change without notice.

Print

Items marked with a computer mouse icon can be downloaded for free
from the AP Library (www.collegeboard.com/ap/library).

(> AP Bulletin for Students and Parents: Free SP

This bulletin provides a general description of the AP Program, including
policies and procedures for preparing to take the exams, and registering for
the AP courses. It describes each AP Exam, lists the advantages of taking
the exams, describes the grade reporting and award options available to
students, and includes the upcoming exam schedule.

College and University Guide to the AP Program: $10 C A

This guide is intended to help college and university faculty and administra-
tors understand the benefits of having a coherent, equitable AP policy.
Topics included are validity of AP grades; developing and maintaining
scoring standards; ensuring equivalent achievement; state legislation
supporting AP; and quantitative profiles of AP students by each AP subject.

(> Course Descriptions: $12 SP,T,AC

Course Descriptions provide an outline of the AP course content, explain
the kinds of skills students are expected to demonstrate in the correspond-
ing introductory college-level course, and describe the AP Exam. They also
provide sample multiple-choice questions with an answer key, as well as
sample free-response questions. A complete set of Course Descriptions is
available for $100.

(> A Guide to the Advanced Placement Program: Free A

Written for both administrators and AP Coordinators, this guide is divided
into two sections. The first section provides general information about AP,
such as how to organize an AP program at your high school, the kind of
training and support that is available for AP teachers, and a look at the AP
Exams and grades. The second section contains more specific details about
testing procedures and policies and is intended for AP Coordinators.
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Interpreting and Using AP Grades: Free ACT

A booklet containing information on the development of scoring standards,
the AP Reading, grade-setting procedures, and suggestions on how to
interpret AP grades.

Pre-AP: Achieving Equity, Emphasizing Excellence: Free AT

An informational brochure describing the Pre-AP concept and outlining the
characteristics of a successful Pre-AP program.

Released Exams: $20
($30 for “double” subjects: Calculus, Computer Science,
Latin, Physics) T

About every four years, on a staggered schedule, the AP Program releases a
complete copy of each exam. In addition to providing the multiple-choice
questions and answers, the publication describes the process of scoring
the free-response questions and includes examples of students’ actual
responses, the scoring standards, and commentary that explains why
the responses received the scores they did.

Packets of 10: $30. For each subject with a released exam, you can
purchase a packet of 10 copies of that year’s exam for use in your class-
room (e.g., to simulate an AP Exam administration).

Secondary School Guide to the AP Program: $10 AT

This guide is a comprehensive consideration of the AP Program. It covers
topics such as: developing or expanding an AP program; gaining faculty,
administration, and community support; AP Grade Reports, their use and
interpretation; AP Scholar Awards; receiving college credit for AP; AP
teacher training resources; descriptions of successful AP programs in nine
schools around the country; and “Voices of Experience,” a collection of
ideas and tips from AP teachers and administrators.

Student Guides
(available for Calculus, English, and U.S. History): $12 SP

These are course and exam preparation manuals designed for high school
students who are thinking about or taking a specific AP course. Each guide
answers questions about the AP course and exam, suggests helpful study
resources and test-taking strategies, provides sample test questions with
answers, and discusses how the free-response questions are scored.
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Teacher’s Guides: $12 T

For those about to teach an AP course for the first time, or for experienced
AP teachers who would like to get some fresh ideas for the classroom, the
Teacher's Guide is an excellent resource. Each Teacher’s Guide contains
syllabi developed by high school teachers currently teaching the AP course
and college faculty who teach the equivalent course at colleges and univer-
sities. Along with detailed course outlines and innovative teaching tips,
you'll also find extensive lists of recommended teaching resources.

AP Vertical Team Guides T, A

An AP Vertical Team (APVT) is made up of teachers from different grade
levels who work together to develop and implement a sequential curricu-
lum in a given discipline. The team’s goal is to help students acquire the
skills necessary for success in AP. To help teachers and administrators who
are interested in establishing an APVT at their school, the College Board
has published three guides: AP Vertical Teams in Science, Social Studies,
Foreign Language, Studio Art, and Music Theory: An Introduction ($12);
A Guide for Advanced Placement English Vertical Teams ($10); and
Advanced Placement Program Mathematics Vertical Teams Toolkit ($35).
A discussion of the English Vertical Teams guide, and the APVT concept, is
also available on a 15-minute VHS videotape ($10).

Multimedia

EssayPrep® SP, T

EssayPrep is available through the AP subject pages of the College Board’s
Web site. Students can select an essay topic, type a response, and get an
evaluation from an experienced reader. The service is offered for the free-
response portions of the AP Biology, English Language and Composition,
English Literature and Composition, and U.S. History Exams. The fee is
$15 per response for each evaluation. SAT® Il: Writing Subject Test topics
are also offered for a fee of $10. Multiple evaluations can be purchased at a
10-20% discount.
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APCD®: $49 (home version),
$450 (multi-network site license) SP, T

These CD-ROMs are available for Calculus AB, English Language, English
Literature, European History, Spanish Language, and U.S. History. They
each include actual AP Exams, interactive tutorials, and other features
including exam descriptions, answers to frequently asked questions, study-
skill suggestions, and test-taking strategies. There is also a listing of
resources for further study and a planner to help students schedule and
organize their study time.

Videoconference Tapes: $15 SP,T,C

AP has conducted live, interactive videoconferences for various subjects,
enabling AP teachers and students to talk directly with the Development
Committees that design and develop the AP courses and exams. Tapes
of these events are available in VHS format and are approximately

90 minutes long.

AP: Pathway to Success
(video — available in English and Spanish): $15 SP,T,AC

This 25-minute video takes a look at the AP Program through the eyes of
people who know AP: students, parents, teachers, and college admission
staff. They answer such questions as: “Why do it?” “Who teaches AP
courses?” and “Is AP for you?” College students discuss the advantages
they gained through taking AP courses, such as academic self-confidence,
improved writing skills, and college credit. AP teachers explain what the
challenge of teaching AP courses means to them and their school, and
admission staff explain how they view students who have stretched
themselves by taking AP Exams. There is also a discussion of the impact
that an AP program has on an entire school and its community, and a look
at resources available to assist AP teachers, such as regional workshops,
teacher conferences, and summer institutes.

www.collegeboard.com/ap 81



College Board Regional Offices

National Office

45 Columbus Avenue, New York, NY 10023-6992
212 713-8066

E-mail: ap@collegeboard.org

Middle States

Serving Delaware, District of Columbia, Maryland, New Jersey, New York, Pennsylvania,
and Puerto Rico

3440 Market Street, Suite 410, Philadelphia, PA 19104-3338

215 387-7600

E-mail: msro@collegeboard.org

Midwestern

Serving lllinois, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri, Nebraska,
North Dakota, Ohio, South Dakota, West Virginia, and Wisconsin

1560 Sherman Avenue, Suite 1001, Evanston, IL 60201-4805

847 866-1700

E-mail: mro@collegeboard.org

New England

Serving Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, and Vermont

470 Totten Pond Road, Waltham, MA 02451-1982

781 890-9150

E-mail: nero@collegeboard.org

Southern

Serving Alabama, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina,
South Carolina, Tennessee, and Virginia

100 Crescent Centre Parkway, Suite 340, Tucker, GA 30084-7039

770 908-9737

E-mail: sro@collegeboard.org

Southwestern

Serving Arkansas, New Mexico, Oklahoma, and Texas

4330 South MoPac Expressway, Suite 200, Austin, TX 78735-6734
512 891-8400

E-mail: swro@collegeboard.org

Dallas/Fort Worth Metroplex AP Office

Box 19666, 600 South West Street, Room 108, Arlington, TX 76019
817 272-7200

E-mail: kwilson@collegeboard.org

Western

Serving Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,
Oregon, Utah, Washington, and Wyoming

2099 Gateway Place, Suite 480, San Jose, CA 95110-1017

408 452-1400

E-mail: wro@collegeboard.org

International

1233 20th Street, NW, Suite 600, Washington, DC 20036-2304
202 822-5900

E-mail: internatl@collegeboard.org

Canada

1708 Dolphin Avenue, Suite 406, Kelowna, BC, Canada V1Y 954
250 861-9050; 800 667-4548 in Canada only

E-mail: gewonus@collegeboard.org



2002 Exam Date: Thursday, May 9, afternoon session
2003 Exam Date: Wednesday, May 7, morning session

2000-01 Development Committee and
Chief Faculty Consultant

Mark Weiss, Florida International University, Miami, Chair

Robert (Scot) Drysdale, Dartmouth College, Hanover, New Hampshire

Don Kirkwood, North Salem High School, Oregon

Joe Kmoch, Washington High School, Milwaukee, Wisconsin

Kathleen Larson, Kingston High School, New York

Andrea Lawrence, Spelman College, Atlanta, Georgia

Susan Rodger, Duke University, Durham, North Carolina

Chief Faculty Consultant: Christopher Nevison, Colgate University, Hamilton, New York
ETS Consultants: Frances Hunt, Esther Tesar
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