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Q1. [16 +  8 = 24 marks]  Concepts  
a) [16 marks, 4 each] For each of the following blocks of code, write the corresponding output. 

	Code
	Output

	int a = 3;

int b = a++;

int c = a++ + ++a;

System.out.println(a + " + " +  b  + " + " + c);

int d = 13;

a = d / 2 * 2 + d % 5 * 2;

d /= 3;

System.out.println(a + " - " + d);


	

	String x = "*This*course*", y = "*ICS*";

int n = 10, m =2;

String z = x.substring(1,5) + x.charAt(n+m);

System.out.println(m+n+"-"+z+z.substring(2)+y+n+m);
	

	int i = 27;

while (i-- > 1)

{ 
i = i / 2;

System.out.println(i);

}

	

	int [] a = {10, 15, 20}; 

int [][] b = {{1,2,3}, {4,5,6}, {7,8,9}};

a[1] = a[2];

b[1] = b[2];

for(int k = 0; k < b.length; k++)

{    System.out.println(a[k] + " > " + b[k][1]);

     ++a[2-k]; 

     b[k][k] = 99;

}


	


b) [8 marks, 4 each] Consider the following segment of a class definition. Do the tasks given below:

1. public class Circle {

2.   private double radius; // in cm
3.   Private String color;  

A. Write a default constructor that creates a black circle of radius 1 cm.

4. public ______________________________________________________

5.   {  ________________________________________________________
6.      ________________________________________________________
7.   }

B. Write a copy constructor for the class Circle.

8. public ______________________________________________________
9.   {  ________________________________________________________
10.      ________________________________________________________
11.   }
12. ...
Q2: [12 + 6 + 9 = 27 marks] Methods
1.  [12 marks, 3 each] Write down the headers of the following methods (do not provide the body of the methods)
a) A method that takes two integers and returns their ratio.
b) A method that returns the square root of an integer.
c) A method that resets the entries of an array of integers to zeros.
d) A method that takes a 2D matrix of integers and returns a single dimensional array containing the averages of the rows.
	a)
	

	b)
	

	c)
	

	d)
	


2. [6 marks, 3 each] In class Circle, where radius and center are two members, write the headers of the following methods (do not provide the body of the methods)

a) A method, findArea, that returns the area of the circle.

b) A method, areOverlaping, that takes two Circles and determines whether they are overlapping or disjoint.

	a)
	

	b)
	


3.  Consider the class RationalNumber that implements a rational number, like ¾

public class RationalNumber

{

   private int numerator;

   private int denominator;

   public RationalNumber(int numerator, int denominator)

   {

      this.numerator = numerator;

      this.denominator = denominator;

   }

}

Do the following tasks:

a) [4 marks] Write a method, isZero, that tells whether the value of the RationalNumber equates to zero or not.

b) [5 marks] A RationalNumber is valid if the denominator is not zero. Write a method, toString, that returns the value as a string if the RationalNumber is valid, and returns the string “Not Defined” otherwise.

 Q3. [24 marks, 8 each] Loops and Arrays
a) Use a while loop to find the largest integer x such as x3 < 15000. (Provide only the loop)
b) Write a method  public void printTriangleNumbers(int n)  such that:

The call: printTriangleNumbers(5)  prints the following on the screen:

1 2 3 4 5 

1 2 3 4 

1 2 3

1 2

1

The call: printTriangleNumbers(6) prints the following on the screen:

1 2 3 4 5 6

1 2 3 4 5 

1 2 3 4

1 2 3

1 2

1

The call: printTriangleNumbers(3) prints the following on the screen:

1 2 3

1 2

1

c) Write a method  public static int[] rotate(int[] a) that returns an array that contains all the elements of array a but rotated one position to the right. The first element of the returned array will be the last element of the input array. For example, rotating the array: int[] a = {1, 4, 9, 16, 9} returns the array: {9, 1, 4, 9, 16}.
Graphically: 

int [] a :

	1
	4
	9
	16
	9



 

returned array:

	9
	1
	4
	9
	16


Q4. [25 marks] Classes
Design and implement (write code for) a class called Rectangle3D with the following private instance variables: width, height and depth. 

The Rectangle3D class has the following constructors:

· A constructor that initializes the three instance variables.

· A parameterless (like default) constructor that initializes the three instance variables to their default values.

Also, include the following methods in your Rectangle3D class:
· A method, setDim, that take three values and sets the dimensions accordingly. 

· A method computePerimeter that calculates and returns the perimeter of the underlying 2D rectangle using width and height dimensions.

· A method computeArea that calculates and returns the area of the underlying 2D rectangle using width and height dimensions.

· A method computeVolume that calculates and returns the volume of the 3D rectangle using width, height and depth dimensions.

· A method rectangleType that returns back the type of the underlying 2D rectangle:

· “Square”.

· “Non-Square Rectangle”.

· A toString method that returns the content of the instance variables and the type of the underlying 2D rectangle.

· A makeCube method that converts the calling object into a cube based on its smallest dimension.

Provide a test class where you create two instances of the Rectangle3D class with the following content:

1- 15.5  15.5   15.5

2- 12.5  14.2    16

Write code in the test class where you show the use of all the methods of the Rectangle3D class.

Note: 

1- The rectangle perimeter is: 2 * (width + height)

2- The rectangle area is: (width * height)

3- The cube volume is: (width * height * depth)
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