C?JollegeBoard

Advanced Placement
Program

AP® Computer Science A
2004 Sample Student Responses

The materialsincluded in these files are intended for noncommer cial use by
AP teachersfor course and exam preparation; permission for any other use
must be sought from the Advanced Placement Program®. Teachers may
reproduce them, in whole or in part, in limited quantities, for face-to-face teaching
purposes but may not mass distribute the materials,
electronically or otherwise. This permission does not apply to any
third-party copyrights contained herein. These materials and any copies
made of them may not be resold, and the copyright notices
must beretained asthey appear here.

The College Board is a not-for-profit membership association whose mission is to connect students to college success and opportunity.
Founded in 1900, the association is composed of more than 4,500 schools, colleges, universities, and other educational organizations. Each year, the
College Board serves over three million students and their parents, 23,000 high schools, and 3,500 colleges through major programs and servicesin

college admissions, guidance, assessment, financial aid, enrollment, and teaching and learning. Among its best-known programs are the SAT®, the
PSAT/NMSQT®, and the Advanced Placement Program® (AP®). The College Board is committed to the principles of
excellence and equity, and that commitment is embodied in all of its programs, services, activities, and concerns.

For further information, visit www.collegeboard.com

Copyright © 2004 College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, AP Central,
AP Vertical Teams, APCD, Pacesetter, Pre-AP, SAT, Student Search Service, and the acorn logo are registered trademarks of the
College Entrance Examination Board. PSAT/NMSQT is aregistered trademark of the
College Entrance Examination Board and National Merit Scholarship Corporation.

Educational Testing Service and ETS are registered trademarks of Educational Testing Service.

Other products and services may be trademarks of their respective owners.

For the College Board’ s online home for AP professionals, visit AP Central at apcentral.collegeboard.com.




Hi A
(a) Wnte the Robot method forwardMoveBlocked. Method forwardMoveBlocked returns
true if the rebot has a wall immediately in front of it, so that it cannot move forward. Otherwise,

forwardMoveBlocked returmns false.

Complete method forwardMoveBlocked below.

// postcondition: returns true if this Robot has a wall immediately in
// front c¢f it, so that it cannot move forward;

/7 otherwise, returns false
private boolean forwardMoveBlocked()

{

"J!: ( facnv‘3&9h+ L2 pos == }\a“.'eﬂq*i’h -”
return  +rue’

eisc 4 (!;”aangkuc’H gt Pos== 0)
return  frue,

2182

rerum false )

Loy

GO ON TO THE NEXT PAGE.
-18-

Copyright © 2004 by College Entrance Examination Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for AP students and parents).



As

(b) Write the Robot method move. Method move has the robot carry out one move as specified at the
beginning of the question. The specification for a move is repeated here for your convenience.

l.
2.

If there are any items on the current tile, then one item is removed.

If there are more items on the current tile, then the robot remains on the current tile facing the same
direction.

If there are no more items on the current tile

a)
b)

if the robot can move forward. it advances to the next tile in the direction that it is facing;
otherwise, if the robot cannot move forward. it reverses direction and does not change position.

In writing move. you may use any of the other methods in the Robot class. Assume these methods
work as specified. regardless of what you wrote in part (a). Solutions that reimplement the functionality
provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method move below.

// postcondition: one move has been made according to the

/7
//

specifications above and the state of this
Robot has been updated

private void move ()
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(c) Write the Robot method clearHall. Method clearHall clears the hallway, repeatedly having
this robot make a move until the hallway has no items, and returns the number of moves made.

In the example at the beginning of this problem, clearHall would take the robot through the moves
shown and return 9, leaving the robot in the state shown in the final diagram.

In writing clearHall. you may use any of the other methods in the Robot class. Assume these
methods work as specified, regardless of what you wrote in parts (a) and (b). Solutions that reimplement the
functionality provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method clearHall below.

// postcondition: no more items remain in the hallway;
/7 returns the number of moves made
public int clearHall({)

{
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ta} Wnite the Robot method forwardMoveBlocked. Method forwardMoveBlocked returns
true if the robot has a wall immediately in front of it. so that it cannot move forward. Otherwise,
forwardMoveBlocked retums false.

Complete method forwardMoveBlocked below.

// postcondition: returns true if this Robot has a wall immediately in
/7 front of it, so that it cannot move forward;

// otherwise, returns false

private boolean forwardMoveBlocked ()
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(b) Wnte the Robot method move. Method move has the robot carry out one move as specified at the
beginning of the question. The specification for a move is repeated here for your convenience.

l. If there are any items on the current tile, then one item is removed.

2. If there are more items on the current tile. then the robot remains on the current tile facing the same
direction.

3. If there are no more items on the current tile
a) if the robot can move forward. it advances to the next tile in the direction that it 1s facing;
b) otherwise, if the robot cannot move forward, it reverses direction and does not change position.

[n writing move, you may use any of the other methods in the Robot class. Assume these methods
work as specified. regardless of what you wrote in part (a). Solutions that reimplement the functionality
provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method move below.

// postcondition: one move has been made according to the

// specifications above and the state of this
// Robot has been updated

private void move()
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(c) Write the Robot method clearHall. Method clearHall clears the hallway, repeatedly having
this robot make a move untl the hallway has no items. and returns the number of moves made.

In the eaample at the beginning of this problem. clearHall would take the robot through the moves
shown and return 9, leaving the robot in the state shown in the final diagram.

In writing clearHall. you may use any of the other methods in the Robot class. Assume these
methods work as specified, regardless of what you wrote in parts (a) and (b). Solutions that reimplement the
functionality provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method clearHall below.

// postcondition: no more items remain in the hallway:
/7 returns the number of moves made
public int clearHall ()
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(a) Wnte the Robot method forwardMoveBlocked. Method forwardMoveBlocked retumns
true if the robot has a wall immediately in front of it. so that it cannot move forward. Otherwise.

forwardMoveBlocked returns false.

Complete method forwardMoveBlocked below.

'/ postcondition: rerturns true 1 f chis Robet has a wall immediately in

// front of it, so that it cannot move forward;
// otherwise, returns false
private boolean forwardMoveBlocked()
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(b) Write the Robot method move. Method move has the robot carry out one move as specified at the
beginning of the question. The specification for a move is repeated here for your convenience.

I. If there are any items on the current tle, then one item is removed.

2. If there are more items on the current tile. then the robot remains on the current tile facing the same
direction.

3. If there are no more items on the current ule
a) if the robot can move forward, it advances to the next tile in the direcuon that it is facing;
b) otherwise. if the robot cannot move forward. it reverses direction and does not change positon.

In writing move. you may use any of the other methods in the Robot class. Assume these methods
work as specified. regardless of what you wrote in part (a). Solutions that reimplement the functionality
provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method move below.

// postcondition: one move has been made according to the

/7 specifications above and thé state of this
/7 Robot has been updated

private void move()
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(c) Write the Robot method clearHall. Method clearHall clears the hallway, repeatedly having
this robot make a move until the hallway has no items, and returns the number of moves made.

In the example at the beginning of this problem, clearHall would take the robot through the moves
shown and return 9, leaving the robot in the state shown in the final diagram.

In wniting clearHall, you may use any of the other methods in the Robot class. Assume these
methods work as specified, regardless of what you wrote in parts (a) and (b). Solutions that reitmplement the
functoonality provided by these methods, rather than invoking these methods, will not receive full credit.

Complete method clearHall below.

// postcondition: no more items remain in the hallway;

// returns the number of moves made
public int clearHall ()
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