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When writing programs, use good layout, and short comments;
marks will not be deducted for minor syntax errors.

o The marks for each part of a question are given in brackets (...).
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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)

¢) Explain the differences between the String and StringBuilder classes. (5)

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

Question 2 (35 marks; 35 minutes)

a) Write a Java student class which stores a student's name, student number, and
year of study. There should be methods for accessing the name, number, and year,
and a method for changing the year value. There should also be a tostring()
method which returns the student details as a single string. All the data in the
class should be private. (10)

b) Write a short Teststudent class that shows how a student object can be created
and used. (5)

¢) Write a subclass of student called Postgradstudent. It should include data on
the student's thesis and department, and methods for getting and setting those
values. There should also be a tostring () method. All the data in the class
should be private. (7)

d) Write a short TestPostgradstudent class that shows how a Postgradstudent
object can be created and used. (3)

e) Explain two programming techniques which allow code in PostgradStudent to
directly access and change the data inherited from student. Explain which of
these techniques is better. (10)

Question 3 (40 marks; 40 minutes)

a) Write a BankAccount class which stores a bank account number and the current
balance. There should be methods to deposit and withdraw money, to get the
current balance, and account number. (15)

b) Write a Bank class that stores a collection of bank accounts. (15)

c) What are loose coupling and cohesion? Explain how these concepts apply to the
BankAccount and Bank classes if their data is public, or private. (10)

Q.4 on Next page.
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Question 4 (15 marks; 15 minutes)

a) Write a main() program that uses Java's Random class to create an ArrayList of
randomly generated integers, which have values somewhere between -5 and 5.

The number of integers to be generated is supplied by the user inputting the
number when prompted by the program. Hint: use Java's Scanner class. (5)

b) Does part (a) have to use an ArrayList, or could an array be utilized? Explain your
answer in words. (10)

--- End of Examination ---



