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Department of Computer Science

RMIT

CS101/CS108 :  Mock Exam

Time Allowed

3 Hours

Reading Time

15 minutes


Instructions 

Answer all questions

15 
multiple choice question (2 marks each)  
= 30 marks

7 Short code fragments
(5 marks each)  

= 35marks

1
Program writing

(35 marks)
 

=  35 marks

Mark the answers for Multiple Choice in a separate answer sheet (in the real exam).

Part I  (Multiple Choice) 30 marks 
   (2 marks each) 

For this section, answer should be written on the mark sheet provided using a pencil (preferably 2B)

1. Which of the following is the superclass of all other classes in Java ?

A) Integer

B) String

C) Number 

D) Object

2.
What will be the values assigned to the variables x as a result of the statement below ?

int x = 8 + 8 / 4 * 2;

A) 9

B) 2

C) 8

D)
12

3. What will be the final values assigned to x and y (respectively) after the statements:

int a = 5;

int b = 2;

int x = ++a * b--;

int y = --a * b++;

A)
12, 5

B) 10, 10

C) 6, 10

D) none of the above

4. What will be assigned to x as the result of the statement below ?

int m = 30;

int x = m> 80 ? 0 : m >50 ? 1 : 2;

A) 0

B) 1

C) 2

D) none of the above

5. Given that x and y are int variables and are already initialized, which one of the following is not a valid statement in Java ?

A) x = x + 1;

B) x = x * y;

C) x + y = y;

D) None of the above (all are valid)

6. What will be the output of the program segment below if the input mark is 35 ?

System.out.print("Enter marks : ");

int marks = console.readInt();

if ( marks < 50) 


System.out.print(" Fail");

if ( marks < 70) 


System.out.print(" Pass");

if ( marks < 80) 


System.out.print(" Good");

else  

System.out.print(" Excellent");

A) Fail

B) Fail Pass

C) Fail Pass Good

D) Pass Pass Good Excellent

7. What is the correct of the for loop below

int fact = 50;

for (int i=1; i<=4; i++) {

   System.out.print(100 + fact + " ");

   fact = -fact;

}

A) 150 50 150 50

B)
150 200 250 300

C)
150 -150 150 -150

D) 
none of the above

8. The while loop  below will be executed 

int m = 10; 

while ( m  > 15) {


   System.out.println(m);

   m = m+1;

   
}

A) 0 time

B) 4 times     
 

C) 5 times

D)
infinite number of times 

9. Which of the following statement is false ?

A) A try clause may have one or more statements

B)
A try clause may have more than one catch clause associated with it.

C)
Statements in the finally clause will be executed regardless of whether an exception is thrown and not caught, thrown and caught or not thrown at all.

D) None of the above

10.
What is the output of the program below ?

public class TestArrayPassing2{

   public static int[] copyArray(int[] x)  

   {


int y[] = new int[3];




for (int i=0; i<3; i++) {



x[i]++;



y[i] = x[i]*3;


}


return y;

   }

   public static void main (String[] args){


int a[] = {10,20,30};


a = copyArray(a);


System.out.print(a[0]+" "+a[1]+" "+a[2]+" ");

   }

}

A)
10 20 30

B)
11 21 31

B) 33 63 93

C)    None of the above

11. What is the output of the program below  ?

public class Test2DArray {

   public static void main (String[] args){

   
int[][] m = new int[3][3];

      for (int i=0; i<3; i++) 


    for (int j=0; j<3; j++)



  if ( (i+j)%2 == 0) 




m[i][j] = 0;



  else m[i][j] = 1;
 

     
for (int i=0; i<3; i++) {


   for (int j=0; j<3; j++)



  System.out.print("   "+m[i][j]);


   System.out.println();


}


   }

}

A)
0 0 0

1 1 1

0 0 0

B)
0 1 0

0 1 0

0 1 0

C)
1 0 0

0 1 0

0 0 1

D)
0 1 0

1 0 1

0 1 0

12. Which one of the following statement is true ?

A) An abstract class must have an abstract method

B) A final class must have a final method

C) Default class must have a default method

D)
None of the above

13. If  MoveableRect is a class that implements Moveable interaface then which of the following statement could be legal ? 

A) Moveable m = new MoveableRect(…);

B) Moveable m = new Moveable(…);

C) MoveableRect m = new Moveable(…)

D) None of the above are legal.

14. Which of the following statement is true about methods within a class ?

A) A private method may not call a public method

B) A public method may not call a private method

C) A private method may not call a private method

D) All methods can call all other methods

15. Which one of the following methods cannot exist together within  a class ?

I
void add(Part p){..  

II
void add(Account a){..

III 
Part get(String ID){.. 

IV
Account get(String ID){..

A) I and II

B) I and III

C) III and IV

D) II and IV

Part II  (Program segments) 



    35 marks 

Answer All Questions (5 marks each)

Write your answers in the space provided

16. Complete the for loop below to print the numbers  100  102  106 112 120 … 10 terms

(5marks)


for  (int i = ……..

17. Complete the code fragment below to print the message based on the height/weight table without using && and ||

                        Weight

Height
< 65 kg
 >= 65 kg

   < 1.6
Normal
Over-weight

   >= 1.6
Under-weight
Normal

System.out.println("Enter your weight in kg : ");

double weight = console.readDouble();

System.out.println("Enter your height in m: ");

double height = console.readDouble();

18. Use nested for loops to print the pattern of stars in the form of a tree.

     *

    ***

   *****

  *******

 *********

***********

(Note the first line has 5 preceding spaces, next line 4 and so on)

(5marks)

19. Assume that the Graphics class has the method below for drawing the outline of an oval shape:

drawOval(int x, int y, int width, int height) 


Complete the  method  drawWheel( ) for drawing a wheel made of two concentric circles given the coordinates of the top left corner (x,y),  the outer radius of the tyre (r) and the thickness (t) as shown in the diagram.




x = 200  y = 200  r = 60  t = 10

 (5marks)


public class WheelApplet extends Applet

{


   public void paint(Graphics g)

  
   {



// testing the drawTriangle() method



drawWheel(g,200,200,60,10);


   }


   public void drawWheel(……

   {


   }


}

20 Complete the missing part of the program below to count the adjacent elements, which are the same.  For example,  if the array is initialised to 10 20 20 20 30 40 40 12 12 10 20  Then the output should be :

            Adjacent elements that are same = 4   

         Note (20,20),(20,20),(40,40),(12,12) are the same.

(5marks)

public class TestArray {

  public static void main (String[] args) {

   
    int[] m = {40,80,50,80 … };


    int count;
// adjacent count


    // Write the code here


    System.out.println("Adjacent elements " +

"that are same " + count);


   
   }

      }

21. Complete the static method named getDouble() below to get a double value within the user specified range. This method should display the prompt and read a value. It should use an appropriate loop to request user to re-enter the value if it is not of the correct type, (int) or if the value does not lie between min and max. Error messages to be displayed should include "value Too Low", "value Too High" and "value Wrong Type".

(5marks)

Note

You may use the readDouble() method of ConsoleReader class to read a double value from keyboard but you are expected to handle the NumberFormatException thrown if  the value entered is not a double.

// Test calls 

double w = getDouble("Enter Weight (kg)",30.0,200.0);

double h = getInt("Enter Height (m)",1.40,3.0);

public static double getDouble(String prompt, 

double min, double max) 

        {

}

22.
An organization has three types of employees, salesmen, hourly-rate employees and fixed income earners.  For hourly rated employees salary is computed on hourly rate and the number of hours. If the number of hours exceed 150 (a month) they are paid a premium rate (1.5 times).  For salesmen monthly income is 10% of the sales for that month. Fixed income earners have a fixed component and a productivity bonus. 











( 5 marks )

(a)
Given that that you are required to keep all employee objects in an array of superclass (Employee) references and compute the salary in a polymorphic way suggest one abstract method for the superclass.  Provide a possible implementation for this method in all its subclasses (state your assumptions).

(b)
Given that these classes have constructors as shown below  write a simple loop to show how the salaries can be computed in a polymorphic way using the data given below.


Constructors


Salesman

Salesman(String name, String taxID, double sales)


HourlyRated
Worker(String name, String taxID, double rate, double hours)


FixedIncome
FixedIncome(String name, String taxID, double amt, 

double bonus)



Data (hard-code them)


Salesman

Bill Jones
d12345
120000.0


Hourly rated
Timothy
d23668
12.0
180




Salesman

Mark Cheng
f13456
60000.0


Fixed income
John Kennedy
f23456
3000.0
250.0

Part III   - Program writing - 35 marks

23. Simple program to manage different type of accounts


(a) In this part you are required to complete the class named WorkerSalary below, to model a , keeping track of name, ID, hourly-rate  and hours worked. This class should provide

(i)
Appropriate instance variables.





 








  

(ii)
Cnstructor taking appropriate arguments as arguments. 




   

(iii) Mutator withdraw(…) and deposit(…) both taking a double argument amount, to allow class users to withdraw and deposit the specified amount.  Another mutator transfer with appropriate arguments allowing user to transfer funds. It should make use of both withdraw and deposit

(v)
Provide appropriate accessors to allow access to all instance-variables. 

(vi) Provide a method named writeDetails() allowing the ID, name and balance to be written to file. (refer to section (c) )

(You are free to introduce other helper methods) 










(10 marks)

class Account {



….


(b) In this part you are required to extend the Account class of part (a) to create a new class named FixedInterestSAccount modelling a fixed interest savings-account (described below). Fixed interest savings-account holders are credited with interest at the end of the month. The monthly interest is added on the minimum balance kept since the last call to to addInterest(). Additional instance variables must be provided to keep track of the interset credited (in the previous call to addInterest() )  and the minimum-balance maintained (current month). One additional constraint that is imposed on all savings  account holders is that minimum-balance should never be lass than the constant MINIMUM_AMOUNT (currently set to 100 and is the same for all account holders). 

 (i)
Declare private instance variables for minimum-balance and interest earned (previous month) and provide appropriate accessors. 

(ii) Provide an appropriate  constructor which should also take as argument the fixed interest rate (varies between account holders)  


(iii)
Override the withdraw() and deposit() methods taking into account the minimum-balance constraint. 


 

(iv)
Provide a method addInterest() allowing class-users to add interest on the mimimum-balance maintained at the end of the month. 

(v)
Override the writeDaetails() method to call the superclass writeDeatils() and then to write the additional  data (instance variables) to the specified file. 

(see the sample file specified in section (c) )










(10 marks)

class FixedInterestSAccount extends Account {


…

(c) In this part you are required to complete the driver class below manipulating the classes Account and FixedInterestSAccount developed in parts (a) and (b), following the steps outlined below. 

(i) Create an array of 10 Account references and refer to them using an appropriate reference named accounts.



   

(ii)
Create the four account and (fixed interest) saving accounts specified below (hard-coding them) storing their references in the array created in (i) above. 




Type

ID

Name


Initial 

Monthly 








Amount
int. rate

_______________________________________________________________

account
a22333
Paul Nathan

200


savings
s45678

John Wesley

1700

0.40%

account
a22222
Andrew Jones
4800


savings
s45685

Mark
Smith

900

0.41%

For the remaining sections, perform the following operations on all the objects using separate for loops.

(iii)
Withdraw $500 from all the accounts. If funds are insufficient, print a message in the form "Could not withdraw $500 from account with ID a22333 - insufficient funds"




 
(iv)
Add interest to  all fixed interest saving accounts holders (only)


(v) Allow users to transfer money between any two accounts repeatedly (in a loop - until user choose to quit by pressing 'q'). The program should prompt the users to enter the account IDs of both the person transferring the money as well as the beneficiary as well as the amount.  If no such ID exist or the funds are insufficient, error messages must be displayed.  On successful completion, remaining balances should be displayed. 



(vi) Write all the final details for all accounts (which should include the  interest paid for fixed interest saving accounts) to a file named "details.dat" in the format below.    











(15 marks)

details.dat

public class  ManipulateAccounts {

    public static void main(String args[]) {

         // write your code here 






















(x,y)





r





Hello Paul Nathan,


Your current balance is $xxxx.xx





Hello John Wesley,


Your current balance is $xxxx.xx


Interest earned at the monthly rate of xx.xxxx  is $xxx.xx





…





You are required to write a program to manage different type of accounts by writing a class Account, it’s subclass FixedInterestSAccount and a driver program.





The main intention of this section is to allow you to demonstrate your understanding of the concepts, encapsulation, inheritance, polymorphism and file writing.  In view of this and the limited time available, you are not expected to:


perform input validation


throw or catch exceptions


read from files





In case where the specification is subject to interpretation, you may make any reasonable assumption but you are required to justify them in the form of comments. In case, you cannot remember the exact syntax you may use pseudo-code to complete that part.
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