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INSTRUCTIONS:
(i) This paper contains two Sections: A (40 marks) & B (60 marks). 
(ii) Attempt ALL questions in Section A, and ONLY THREE questions in Section B.
(iii)    All questions in Section B carry equal marks.
(iv)    Credit will be given for use of relevant examples and illustrations.
(v)    Begin each number in Section B on a new page of the answer sheet.
(vi)    DO NOT write on this question paper.

SECTION A [40 MARKS]
Attempt ALL the Questions in this Section.	

1. You are explaining key Java concepts to a junior intern. Clarify the difference between:
i) The final keyword (when used with a variable) and the finally block. (2 marks)
ii) Provide a short code snippet for each to illustrate their use. 		(2 marks)
								
2. While testing a financial calculation module, a program crashes when a user enters zero for a 'division amount'. What is the specific name of the exception thrown in Java when a number is divided by zero? 				(4 marks)

3. Explain what you understand by the following terms with reference to Java and with examples for each, demonstrate how each would be implemented:

i) Inheritance 									(1 mark)
ii) Encapsulation 								(1 mark)
iii) Method Overloading 							(2 mark)

4. Your task is to store a list of student names for a class. What is the fundamental difference between using an Array and an ArrayList for this task?	(4 marks)

5. Define multi-threading with reference to Java programming. 		(4 marks)
6. With reference to threads in Java programming, what is the difference between the start() method and the run() method?					(4 marks)
7. Using appropriate syntax, define a class Student with a string instance variable course and demonstrate object creation for this class. 			(4 marks)

8. Explain the usage of the "return" statement in Java programs and discuss its impact on the control flow within methods. 					(4 marks)

9. Under what circumstance would you choose an Array? Under what circumstance would an ArrayList be more suitable? 					(4 marks)
10. Clarify the difference between: The public and private access modifiers. Explain why you would choose one over the other when designing a class. 	(4 marks)


SECTION B [60 MARKS]
Attempt ONLY THREE Questions in this Section.

Question 1
a) What is the main difference between the String class and the StringBuffer class? 											(4 marks)
b) Using illustrations, show two ways of creating String objects. 		(4 marks)
c) With illustration, explain two constructors that the StringBuffer class supports. 												(4 marks)
d) Consider the following code snippet:
public class EqualsExample {
  public static void main(String args[]) {
    String s1 = "SAVE";
    String s2 = "save";
    String s3 = new String("save");
    System.out.println(s1.equals(s3));
    System.out.println(s2.equals(s3));
  }
}
What is the output of the first and second print statements?			(4 marks)

e) What do the String methods isEmpty() and concat() do? 			(4 marks)										
Question 2
a) Compare and contrast the while loop and the do-while loop in Java with examples. 									(4 marks)
b) The following program is meant to output the numbers 1 to 20 to the screen:
1. public class printNums {
2.   public static void main(String[] args) {
3.     for (int i = 1; i <= 20; ++i); {
4.       system.out.print(i " ");
5.     }
6.   }
7. }

The program has some errors and will not compile successfully. By giving the line number where each error is found, point out all the errors in the program and state how you would rectify each error so that the program can compile and run successfully.			             						(6 marks)
c) Given the following Java statements:
int num_1 = 5, num_2 = 12;
num_2 = num_1; // Statement 1

Sum value_1 = new Sum(), value_2 = new Sum();
value_2 = value_1; // Statement 2

Explain the difference between Statement 1 and Statement 2.		(4 marks)

d) Given the following conditional statements:

int a, x = 5;
if (a == 1)
  x = x + 5;
else if (a == 2)
  x += 10;
else if (a == 3)
  x += 16;
else if (a == 4)
  x += 30;
else
  x += 116;

Rewrite the above statements using a `switch` statement.			(6 marks)

Question 3
a) Given the following code snippet:
int x = 5;
x *= 3 + 7;
System.out.println(x);

What is the output of this code?						(4 marks)


b) Write a simple program using arrays which captures ten numbers with decimal points, computes and prints the sum and average of the numbers. 	(6 marks)
c) Write a program using Java that prompts the user for three integers and then computes and prints to the screen the following:
i) The Sum 									(2 marks)
ii) The Difference   								(2 marks)
iii) The Product 									(2 marks)
iv) The Maximum (The largest of the 3 numbers) 				(2 marks)
v) The Average 									(2 marks)




Question 4
a) Elaborate on the purpose of the this keyword in Java, including its use in constructors and methods. Provide relevant examples. 			(2 marks)
b) Define the following terms in the context of Java programming:
i) Static Method 								(4 marks)
ii) Method overloading 							(4 marks)
c) Write a Java program that reads the content of a file and displays it on the console. Assume the file object to be read is already created and named file_object. Your program should handle file-related exceptions appropriately. 	          							          (10 marks)									
Question 5
a) It is said that strings in Java are immutable. Explain what this statement means. 											(4 marks)
b) Explain what the following conditional statements mean:		      (3 marks @)
i) if ((A < 10) && (B > 10))
              system.out.println("The value of C is " + C);
ii) if (A == B)
              system.out.println("The value of D is " + C);

c) Develop a grading system for an institution which can be used to carry out the grading of students' marks following the table below: 		       (10 marks)

	Marks
	Grade
	Comment

	80 - 100
	A
	5.0

	70 - 79
	B
	4.0

	60 - 69
	C
	3.0

	50 - 59
	D
	2.0

	0 - 49
	F
	0.0
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