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Section 1 - Short Questions
1. For each of the following Java expressions (A to F), provide the data type and the value assuming the following[14]

variable definitions:

String s = "";
int i = 7;
double speed = 54.2;
Random r = new Random();

Use the appropriate Java literal to express the value. (All the expressions below are intended to be legal Java
expressions, i.e. they compile). Note also that int nextInt(int x) is a method of the class Random that
returns a random integer value between 0 and x-1.

Java Expression Type Java Literal representing the Value

Example 1: 11.0 + 11.0 double 22.0

Example 2: 11 + 11 int 22

Example 3: "2" + "2" String “22”

Java Expression Type Java Literal representing the Value

A i + speed * 10.0 - i

B r.nextInt((int) speed / i) / i

C speed <= 54

D ((int) speed) <= 54

E s + i + speed

F speed + i + s

G ’J’ - ’F’
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2. What shape is printed to the screen using * characters by each of the following code fragments? Please write[12]
a, b, and c into the corresponding checkbox.

(a)
1 final int size = 10;
2
3 for (int i = 1; i <= size; i++) {
4 if (i == size) {
5 for (int j = 1; j <= size; j++) {
6 System.out.print(’*’);
7 }
8 }
9 System.out.println("**");

10 }

(b)
1 final int size = 9;
2 char c = ’*’;
3 int count = 0;
4
5 while (count < size) {
6 for (int i = 0; i < size; i++) {
7 System.out.print(c);
8 if (c == ’*’) {
9 c = ’ ’;

10 } else {
11 c = ’*’;
12 }
13 }
14 System.out.println();
15 count++;
16 }

(c)
1 final int size = 9;
2 boolean flip = false;
3 int j;
4 for (int i = size; i > 0; i--) {
5 System.out.print(’*’);
6 if (i == size/2) {
7 flip = !flip;
8 }
9 if (flip) {

10 j = (size / 2) - i + 1;
11 } else {
12 j = i - (size / 2) - 1;
13 }
14 while (j > 0) {
15 System.out.print(’ ’);
16 j--;
17 }
18 System.out.println(’*’);
19 }

2 A filled triangle 2 A square with horizontal stripes
2 A triangle outline 2 A square with vertical stripes
2 A O shape 2 A square with a checkerboard pattern
2 A T shape 2 A square outline
2 A I shape 2 A H shape
2 A K shape 2 A U shape
2 A X shape 2 A L shape
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3. The code shown below is supposed to calculate the percentage of money earned compared to a given total:[12]

1 public class Percentage {
2
3 public static double calculatePercentage(int quantity, int outOf) {
4 double result = quantity / outOf * 100;
5 return result;
6 }
7
8 public static void main(String[] args) {
9 int earned;

10 int total;
11 Scanner keyboard = new Scanner(System.in);
12
13 System.out.print("How many dollars did YOU earn?");
14 earned = keyboard.nextInt();
15 System.out.print("How maby dollars were earned in total?");
16 total = keyboard.nextInt();
17
18 int percentage = calculatePercentage(earned, total);
19 System.out.print("You earned " + percentage + " percent of the total amount.");
20 }
21
22 }

a) Unfortunately when compiling the code, the Java compiler outputs the following error message:

Percentage.java:11: cannot find symbol
symbol : class Scanner
location: class Percentage

Scanner keyboard = new Scanner(System.in);

Please write the exact code you would write to fix this error.

b) After fixing the first error, the program still does not compile. This time, the compiler outputs the following
error message:

Percentage.java:18: possible loss of precision
found : double
required: int

int percentage = calculatePercentage(earned, total);

Please write the exact code you would write to fix this error in the main method.

c) Finally, after fixing the second error as well, the code compiles and executes. However, to your surprise, it
does not output the correct result. For instance, when given the values 120 and 200, it does not output
60.0. Please write the exact code you would write in the method calculatePercentage to fix this
problem.
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4. Please read the following descriptions , and write the method headers for the methods that would implement the[14]
requested functionality. Note: you do not have to provide the actual implementations / body of the methods.
Only the method headers are required! Also, unless the description explicitly says so, the methods are not
supposed to print any output to the screen. Finally, all method should be static.

A A method that counts the number of vowels found in a String.

B A method that determines if two Strings contain the same set of letters.

C A method that displays an integer number in binary format on the screen.

D A method that calculates the nth prime number.

E A method that returns the sequence of characters found between position x and position y of a given String.

F A method that determines if a given number is a prime number.

G A method that determines for a String the number of occurrences of a given letter of the alphabet and displays
this information on the screen.

5. Boolean Expressions[8]

(a) Write a boolean expression that evaluates to true if and only if the value stored in exactly one of the two
int variables a and b is positive.

(b) Write a boolean expression that evaluates to true if and only if the character stored in variable c1 of
type char occurs earlier in the alphabet than the character stored in variable c2 of type char. You may
assume that each variable actually contain a lower case or upper case character.

(c) Logical implication a ⇒ b can be summarized by the truth table shown below. Write a boolean expression
that evaluates to true if and only if a ⇒ b. For example, the first row of the table means if a and b are
both false, then your expression should be true.

a b a ⇒ b
F F T
F T T
T F F
T T T

Total marks for Section 1: 60
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Section 2 - Programming Questions
6. Write a method displayMoney that converts an amount of money given as an int into coins using a greedy[16]

approach and displays the result on the screen. For example, calling your method as follows: displayMoney(1156)
should display the following output on the screen:

5 two-dollar coins,
1 dollar coins,
2 quarters,
0 dimes,
1 nickels,
1 cents.

Using a greedy approach means that your method should prefer high-value coins over low-value coins, i.e., the
only correct output for 500 cents is 2 two-dollar coins and 1 dollar coin, and not, for example, 1 two-dollar coin
and 3 dollar coins, or 2 two-dollar coins and 4 quarters.

Don’t forget to start by declaring the header of the operation. You do not have to declare a class and a main
method.
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7. My kids like to play this tongue-twister game where they take a sentence and replace all vowels with a specific[24]
vowel. For instance, the sentence ”I like to eat apples and bananas.” using the vowel ’i’ would look like this: ”I
liki ti iit ipplis ind bininis.”, or the sentence ”My son’s name is Elian Fox.” using the vowel ’a’ would look like
this: ”My san’s nama as Alaan Fax.”.

Write a complete Java program that consists of a class with two methods:

• a method tongueTwist that takes a String s and a character c as input and returns a String in which
all vowels in s have been replaced by c. Note: you are NOT allowed to use the replace method of the
String class to implement this method.

• the main method that prompts the user to enter a string and a character, calls the tongueTwist method,
and then displays the resulting sentence on the screen. You may assume that the user enters a lower case
vowel.
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Continue here if necessary:

Total marks for Section 2: 40

Total marks: 100
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USE THIS PAGE IF YOU NEED ADDITIONAL SPACE. CLEARLY INDICATE WHICH QUESTION(S) YOU
ARE ANSWERING HERE.
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SUMMARY OF JAVA STANDARD LIBRARY METHODS FOR SELECTED CLASSES

• String (package java.lang) Methods:

– public boolean equals(Object anObject): Compares this String to anObject.
– public boolean equalsIgnoreCase(String anotherString): Compares, ignoring case considera-

tions, this String to anotherString.
– public int compareTo(String anotherString): Compares this String to anotherString lex-

icographically; returns a negative value if this String occurs before anotherString, a positive value if this
String occurs after anotherString, and 0 if both Strings are equal.

– public int compareToIgnoreCase(String anotherString): Compares, ignoring case considera-
tions, this String to anotherString lexicographically; returns a negative value if this String occurs before
anotherString, a positive value if this String occurs after anotherString, and 0 if both Strings are
equal.

– public char[] toCharArray(): Converts this String to a new character array.
– public char charAt(int index): Returns the character at position index in this String.
– String replace(char oldChar, char newChar): Creates a new String in which all occurrences of

the character oldChar in the original String are replaced by the character newChar. If the character oldChar
does not occur in this String, the original String object is returned.

– int indexOf(char ch): Returns the index position of the first occurrence of the character ch within this
String. If the character does not occur in this String, the method returns -1.

• Scanner (package java.util) Methods:

– public Scanner(InputStream source): Constructs a new Scanner that produces values scanned from
the specified input stream.

– public Scanner(File source): Constructs a new Scanner that produces values scanned from the provided
file.

– public double nextDouble(): Scans the next token of the input as a double.
– public boolean nextBoolean(): Scans the next token of the input as a boolean.
– public int nextInt(): Scans the next token of the input as an int.
– public String nextLine(): Advances this Scanner past the current line and returns the input read.
– public int nextLong(): Scans the next token of the input as an long.

• PrintStream (package java.io) Methods:

– public void print(boolean b): Prints boolean value b.
– public void print(char c): Prints char value c.
– public void print(char[] s): Prints the array of char s.
– public void print(double d): Prints double value d.
– public void print(int i): Prints int value i.
– public void print(Object o): Prints Object o.
– public void print(String s): Prints String s.
– public void println(): Terminates the current line by writing the line separator string.
– public void println(boolean b): Prints boolean value b and then terminates the line.
– public void println(char c): Prints char value c and then terminates the line.
– public void println(char[] s): Prints array of char s and then terminates the line.
– public void println(double d): Prints double value d and then terminates the line.
– public void println(int i): Prints int value i and then terminates the line.
– public void println(Object o): Prints Object o and then terminates the line.
– public void println(String s): Prints String s and then terminates the line.

• Math (package java.lang) Methods:

– public static double pow(double a, double b): Returns the value of a raised to the power of b.
– public static double sqrt(double a): Returns the correctly rounded positive square root of double

value a.
– public static double abs(double a): Returns the absolute value of double value a.


