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Question 1 (30 marks; 30 minutes)

a) Explain the differences between a class and an object? (13)

b) Explain call-by-value and call-by-reference parameter passing in Java. (12)
¢) Whatis modularization and abstraction? (5)

Explain using words, diagrams, and small code fragments in your answers.

Question 2 (20 marks; 20 minutes)

a) Write a Java class called AirCon 1o model an air-conditioner. The public methods
are shown in the class diagram below (but the private data is hidden). You must
implement the class.

An air-conditioner has a speed setting (which can be set to low, medium, or fast),
and a temperature setting (which can only vary between 18 and 30 degrees
Celsius). The toString() method returns 2 string consisting of all the data in an
object.

Y our should implement the Speed type (required by getSpeed() and setSpeed()) as
a Java enum. (14)
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b) Write a short testAircons class that shows how two AirCon objects can be
created and used. Draw diagrams explaining how the objects work. (6)

Question 3 (30 marks; 30 minutes)

The following main() function implements the top-level of a Hangman game.

// globals
private static final int MAX_TRIES = 8j
private static Stringl] words = {
nacorn", ngctor", nglbum", nglien", "hagel",
// ... lots more words, all in lowercase
}i

public static void main(stringll] args)

{
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arrayList<Character> guessedletters = new ArrayList<Character>();
Random rand = new random{) ;

Scanner in = new Scanner(System.in);

string word = words [ rand.nextlnt(words.length) 1;
poolean isGameOver = false;
int triesLeft = MAX_TRIES;

while (!isGameOver) {
printGuesses(guessedLetters);

System.out.println("You have " + triesLeft +
w tries left to find the word: ")
System.out.println " L

maskWord (word, guessedLetters) + "\n");

char letter = makeGuess(in, guessedLetters);
if (word.indexof(letter) == -1) {
System.out.println(” Sorry, " + letter +

v ig not in the word. ") ;
triesLeft--;

if (triesLeft == 0) {
System.out.println("HANGMAN! The word was: " + word) ;
isGameOver = LIue;

}
)

else {

System.out.println(" Good, " + letter + " is in the word") ;
if (word.equals( maskWord (word, guessedLetters) y) o

System.out.println("You got it! The word was: " + word) ;
isCGameOver = Lrue;

}
}

// end of main ()

Explain in words how the Hangman game works. Do not write out the entire
main() function in your answer. (5)

Implement maskWord() using the StringBuilder class. Document your code.

Hint: use ArrayL1st.contains() to test if a character is in 2 list. (5)

Explain the differences between the String and StringBuilder classes. 4
Implement printGuesses() using a for-each loop. Document your code. “4)
Explain the differences between a for-each loop and a standard for loop. 4)

Implement makeGuess(), making sure that the guessedLetters list stores its letters
in alphabetical order. Document your code. Hint: use String.charAt() to access a
character at a given position in a string. (3)

Question 4 (40 marks; 40 minutes)

2)

Write a Java program for a phone book, which stores an ArrayList of phone
information. Bach phone information object stores two pieces of data — the name
of the person with that phone and their phone number. (20)

Hint: you should implement twWo classes: one for the phone book (e.g- 2
phoneBook class), and one for phone information (e.g. a PhoneInfo class).
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b) Write a main() method, clearly showing how you can add and remove phone
information from a phone book. (10)

¢) Could the phone book be implemented using a different data structure other than
an ArrayList?

Explain your answer in words, with diagrams and small code fragments. (10)

- End of Examination ==



