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Information for Candidates
    1. This examination paper contains 6 questions, totaling 43 marks.
    2. The marks for parts of questions are shown in round brackets.
Advice to Candidates
   1. You should attempt all questions.

   2. You should write your answers clearly.

I. Basic concepts
Objective: The aim of the question in this part is to evaluate your knowledge and skills concerning with the basic concepts of object oriented.
Question1  (8 marks, 1 mark each)
State whether each of the following is true or false. If false, explain why.

1) this reference of an object is a reference to that object itself.
………………………………………………………………………………………………………………………..
2) A static member of a class can be referenced when no object of that type is used.
………………………………………………………………………………………………………………………..
3) Properties must define get and set accessors.

………………………………………………………………………………………………………………………..

4) Any member of a class can be referenced through an instance (object) of the class.

………………………………………………………………………………………………………………………..
5) A Car class has an “is a” relationship with its SteeringWheel and Brakes.

………………………………………………………………………………………………………………………..
6) Method ToString of class System.Object is declared as override when being used in another class.
………………………………………………………………………………………………………………………..
7) Members of a class declared private are accessible only to methods of the class in which those members are defined.

………………………………………………………………………………………………………………………..

8) A property get accessor is used to assign values to private instance variables of a class.

………………………………………………………………………………………………………………………..

Question2   (4 marks, 1 mark each)
Consider the following two classes which are parts of a Program, then answer the questions below:
public class ClassA

{

    public void methodOne(int i)

    {

    }

    public void methodTwo(int i)

    {

    }

    public void methodTwo(long i)

    {

    }

    public sealed void methodThree(int i)

    {

    }

    public abstract void methodFour(int i);

}

public class ClassB : ClassA

{

    public ClassB()

    {

    }

    public void methodTwo(int i)

    {

    }

    public void methodThree(int i)

    {

    }

    public override void methodFour(int i)

    {

    }

}
A) Which method(s) override another method(s) in the base class?
………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………..
B) Can ClassA be instantiated?
………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………..

C) What OO concept is used in the second definition of methodTwo in ClassA?
………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

D) What compilation error will you get for the definition of methodThree in ClassA, Class B?
………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..
II. Familiar Problem Solving
Objective: The aim of the question in this part is to evaluate your ability to solve problems in object oriented programming, focusing on constructors, assessors, and other methods. 
Question3 (4 marks)
Assume we have the following classes
class Base 

{

      public  int x;

      public  Base(int x) { this.x = x; }

      public  int f() {return x + g();}

      public  virtual int g() {return 100;}

}

class Derive : Base

{

    public  Derive(int x): base(x) {}

    public  override int g() {return 60;}

}

And we have the following statements:
Base b1 = new Base(4);

Base b2 = new Derive(5);

What is the output of the following statements?

 
Console.WriteLine("{0}", b1.f());


Console.WriteLine("{0}", b2.f());


Console.WriteLine("{0}", b1.g());


Console.WriteLine("{0}", b2.g());
………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

Question4   (20 marks)
Assune you have the following class diagram.
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A) Create Date class with (5 marks)

· Three-argument constructor that Initializes year, month and day fields.

· ToString method that returns a string representation for date object.
………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..
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………………………………………………………………………………………………………………………..
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………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..
B) Create Student class with (7 marks)

· Four-argument constructor that initializes id, name, birthdate and average fields. 
· Average property so that average must be > 0.

· ToString method that returns a string representation for student object.
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………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

C) Create GraduateStudent class with (6 marks)

· Six-argument constructor that initializes id, name, birthdate, average, project name, and supervisor fields. (Reuse super class constructor with argument of constructor).
· ProjectName property.

· ToString method that returns a string representation for graduate student object.
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………………………………………………………………………………………………………………………..

D) Use the classes to add a required code in the main method to print the following: (2 marks)
Id 200810200

Name Mohammed

Birthdate 1990/10/8
Average 78.9
………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………..

Question5   (4 marks)
Assume you add the following attributes and methods to student class in question 3
private double myQuizScore;
private int quizNum = 0;
public void addQuiz(int score)
{   

    myQuizScore += score;

    quizNum ++;

}

public double getAverage()
{  

    Average= myQuizScore / quizNum;

    return Average
}

Rewrite the above methods by handling exceptions, to cover the following:
1- Validation of the input to avoid using an invalid type.

2- Validation of mathematical operations to avoid possible exceptions.
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………………………………………………………………………………………………………………………..

III. Unfamiliar Problem Solving
Objective: The aim of the question in  this part  is to evaluate that student can  solve familiar problems with ease and can make progress toward the solution of unfamiliar problems, and can set out reasoning and explanation in clear and coherent manner.
Question6   (3 marks)
Suppose we want to write an application for a faculty and you should consider students and employees. But in the faculty, someone could be a student and an employee at the same time. Here you need a multi-inheritance but there is no multi-inheritance in C#.

Write C# code to implement objects that have the two roles student and employee; assuming that a student can enroll in a course and an employee can get a salary. (Consider enroll and getsalay are abstract methods).
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………………………………………………………………………………………………………………………..
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