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Computer Science 026a Final Exam

Fall 2007

Sample Questions with Solutions

Part 1: Sample Multiple Choice Questions

You may assume that there are no syntax errors intended in any of the code provided  in the questions of Part 1, unless the question specifically refers to compilation.

Use the following code segment for the next 3 questions:
   boolean ok = true;

int n1 = 100;

int n2 = 0;

1. The value of the expression   !(n1 >100)   is

(a) true

(b) false

2. The value of  the expression   (ok || (n1 < 0))  is

(a) true

(b) false

3. The value of  the expression   ((n2 < n1) && !ok) is

(a) true

(b) false


Use the following code segment for the next 3 questions:

     int a = 12;

    int b = 0;

    int c = 100;

    boolean t = true;

4. (2 marks) Which of the following relational operators could replace the question mark in the Boolean expression (a > 0)&&(b ? 0) so that it evaluates to true?

(a) ==

(b) !=

(c) <

(d) >

(e) none of the above

5. (2 marks) Which of the following logical operators could replace the question mark in the Boolean expression (a > c)  ? (b < c) so that it evaluates to true?

(a) &&

(b) ||

(c) none of the above

6. (2 marks) Which of the following logical operators could replace the question mark in the Boolean expression (t ? !(a > b)) && t so that it evaluates to true?

(a) &&

(b) ||

(c) none of the above

7. What is the return type of the String method equals?

(a) int

(b) boolean

(c) String

(d) void

(e) none of the above

8. What will be printed when the following code segment is executed?

String s1 = "Snoopy";
String s2 = s1;
if (s1 == s2)
    System.out.print("Same");
else
    System.out.print("Different");


(a) Same

(b) Different

9. What will be printed when the following code segment is executed?

String s1 = "Snoopy";
String s2 = new String("Snoopy" );
if (s1 == s2)
    System.out.print("Same");
else
    System.out.print("Different");

(a) Same

(b) Different

10. What will be printed when the following code segment is executed?

String s1 = "Snoopy";
String s2 = new String("Snoopy" );
if (s1.equals(s2))
    System.out.print("Same");
else
    System.out.print("Different");

(a) Same

(b) Different

11. What will be printed when the following code segment is executed?

String s = "2010 Olympics";
System.out.println(s.length());
(a) 15

(b) 14

(c) 13

(d) 12

(e) none of the above

12. What will be printed when the following code segment is executed?

String s = "2010 Olympics";
System.out.println(s.charAt(1));

(a) 2

(b) "
(c) 0

(d) 1

(e) none of the above

Consider the following code segment for the next 3 questions:
       if (x > y)
   if (x > (2*y))
     System.out.println("1");
   else
     System.out.println("2");
   else
     System.out.println("3");

13. What will be output by the above code segment if the variables x and y have been previously initialized as
int x = 15;
int y = 5;

(a) 1

(b) 2

(c) 3

(d) nothing will be printed

14. What will be output by the above code segment if the variables x and y have been previously initialized as

int x = 2;
int y = 5;

(a) 1

(b) 2

(c) 3

(d) nothing will be printed

15. What will be output by the above code segment if the variables x and y have been previously initialized as

int x = 8;
int y = 5;

(a) 1

(b) 2

(c) 3

(d) nothing will be printed 

16. (2 marks) What will be output when the following code segment is executed?
for (int k = 3; k < 7; k = k + 2)
    System.out.print(k);

(a) 3456

(b) 357

(c) 35

(d) 3

(e) none of the above

17. (2 marks) What will be output when the following code segment is executed?
for (int k = 7; k < 3; k = k – 2)
    System.out.print(k);


(a) 6543

(b) 753

(c) 75

(d) 7

(e) none of the above

18. (2 marks) Consider the following code segment:
int input = 0;
while (input >=0)
{ 
   input = SimpleInput.getIntNumber("Enter a negative integer: ");
}
   
Which of the following statements best describes this loop?

(a) The body of this loop will never be executed.

(b) The body of this loop will always be executed exactly once.

(c) The body of this loop will be executed at least once.

(d) This loop will never terminate.

(e) None of the above statements describe this loop

19. Consider the following code segment:
       Picture p = new Picture(100, 100);
   Pixel[] pixelArray;
   pixelArray[0].setRed(200);
This code segment will

(a) not compile

(b) compile but will result with a null pointer exception at runtime

(c) compile and run correctly

(d) compile but will result with an array out of bounds exception at runtime

(e) none of the above

20. Consider the following code segment:
        Picture p = new Picture(100,100);
     Pixel[] pixelArray = p.getPixels();
     int index = 0;
     pixelArray[index].setRed(200);
This code segment will

(a) not compile

(b) compile but will result with a null pointer exception at runtime

(c) compile and run correctly

(d) compile but will result with an array out of bounds exception at runtime

(e) none of the above


21. (2 marks) Consider the following method defined in some class:
public boolean what( int [] arr) {
    for (int i= 0; i < arr.length; i ++)
        {
           if (arr[i] == 0) 
              return true;
        }
    return false;
}
What does this method do?

(a) it initializes each element of the array arr to 0

(b) it returns true if each element of arr is 0

(c) it returns true if at least one element of arr is 0

(d) it always returns false

(e) none of the above

Consider the following class definition for the next 11 questions.  Some of the code has been omitted. Some lines have been labeled for reference in the questions that follow. 

/*1*/ import java.awt.*;

/*2*/  public class Abcd extends Efgh {

/*3*/
   private int num;

/*4*/    private String word;

         public Abcd (int aNum){

/*5*/
      this.num = aNum;

   }

/*6*/
   public Abcd (int aNum, String aWord){


      this.num = aNum;


      this.word = aWord;


   }


   public int ijkl(){


      /* code omitted here */


   }


   public void mnop(int size){

/*7*/       int x,y;

      /* code omitted here */


   }

 }
22. The import statement at the line labeled /*1*/ allows class Abcd to use

(a) all  classes in the Java API

(b) all classes in the textbook’s bookclasses folder

(c) all classes in the package java.awt
(d) more than one of the above

(e) none of the above answers


23. The identifier Efgh in the line labeled /*2*/ is the name of a

(a) class

(b) object

(c) object method

(d) constructor

(e) none of the above


24. The identifiers num and word in the lines labeled /*3*/ and /*4*/  are

(a) actual parameters

(b) parameter variables

(c) attributes

(d) both (a) and (c)

(e) both (b) and (c)

25. The identifier num in this.num in the line labeled /*5*/ is

(a) an actual parameter

(b) a parameter variable

(c) an attribute

(d) both (a) and (c)

(e) both (b) and (c)

26. The keyword this in the line labeled /*5*/ refers to

(a) the current object

(b) the current method

(c) the current class

(d) the current actual parameter

(e) the current parameter variable

27. The identifier Abcd in the line labeled /*6*/ is the name of a

(a) class

(b) object

(c) object method

(d) constructor

(e) none of the above

28. The identifiers aNum and aWord in the line labeled /*6* / are

(a) actual parameters

(b) formal parameters

(c) attributes

(d) both (a) and (c)

(e) both (b) and (c)

29. The variables x and y declared in line /*7*/ are

(a) actual parameters

(b) parameter variables

(c) local variables

(d) attributes

(e) none of the above

30. The number of constructors in the class Abcd is

(a) 0

(b) 1

(c) 2

(d) 3

(e) none of the above

31. An example of a method that can be invoked on an object of the class Abcd is

(a) ijkl

(b) mnop

(c) both of the above

(d) none of the above answers 

32. When the missing code for the methods in the class has been filled in, the body of which methods will need to contain a return statement in order to compile?

(a) ijkl

(b) mnop

(c) both of the above

(d) none of the above answers 

Part 2: Write your answers in the spaces provided in each question.

1. [3 marks] In the following program, the user is prompted to enter a number between 0 and 100 inclusive. If the number entered is not in the correct range, the program should again ask the user to enter the number.  Fill in the condition for the while loop so that it terminates when the value entered is in the correct range.

 

public class EnterCorrectInput

{

  
public static void main(String[] args)

  
{

    
  int n = -1;

 

    
  while ( n < 0 || n > 100)
    
  {

n = SimpleInput.getIntNumber("Enter number between 0 and 100: ");

    
  }

    
  System.out.println("The value entered is " + n);

  
}

}

2. [7 marks] Write a Java code segment that draws n lines of asterisks. The first line should have n asterisks, the second line should have n-1 asterisks, etc. The last line should have 1 asterisk. For example, if n has the value 3, your code segment should print
***
**
*
You may assume that the variable n has been declared and initialized.  

for (int i = n; i >= 1; i --)
{
       for (int j = 1; j <= i; j++)


           System.out.print(“*”);


      System.out.println();

}

(there are other possible solutions)   

3.  [14 marks] Incomplete code for a method copyRightRotation, to be included in the Picture class, is provided below. In this method, we are trying to produce and return a version of the image that the method has been invoked on, that is rotated 90 degrees in the clockwise direction.  If copyRightRotation works correctly, the rotated version of the image at the left is the one at the right.  Complete the code for copyRightRotation by filling in the blanks correctly.  
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 Public Picture copyRightRotation()
  {

 Picture newImage =
           new Picture(this.getHeight(), this.getWidth());
  

 Pixel oldPixel, newPixel;

 int newX, newY;

 // loop through the columns

 for (int oldX = 0; oldX < this.getWidth(); oldX++)

 {   

   // loop through the rows

      for (int oldY = 0; oldY < this.getHeight(); oldY++)

      {

        // set the target pixel color to the source pixel color


        oldPixel = this.getPixel(oldX, oldY);


        newY = oldX;
     newX = this.getHeight() – 1 – oldY;


        newPixel = newImage.getPixel(newX, newY); 


        newPixel.setColor(oldPixel.getColor());

      }

  }

    return newImage;

}
4. [4 marks] The following code for the method clearBlues, to be included in the Picture class, is intended to clear the blue from a pixel if the blue value is currently greater than 100. You may assume that it compiles correctly. However, it may contain logic errors.  
  public void clearBlues()

  {

     Pixel[] pixelArray = this.getPixels();

     Pixel pixelObj;

     int value;

     // loop through all the pixels

     for(int index=0; index <= pixelArray.length; index++)

     {

       // get the current pixel

       pixelObj = pixelArray[index];

 

       // get the blue value

       value = pixelObj.getBlue();

 

       if (value > 100)
           pixelObj.setBlue(0);      

     }

        }

(a) Consider the list of possible exceptions at the bottom of the page. Assume that the above method is invoked on a Picture object that is not initialized to null. Which of the exceptions below would be generated?
ArrayIndexOutOfBoundsException

(b) Now assume that the above method is invoked on a Picture object that is initialized to null.  Which of the exceptions below would be generated?


NullPointerException

  ArithmeticException
ArrayIndexOutOfBoundsException
ClassNotFoundException

CommentTooLongException

DataFormatException

FontFormatException

IOException

NegativeArraySizeException

NegativeZeroException
NullPointerException
StringIndexOutOfBoundsException
TimeoutException

UglyNameException

UndefinedVariableException

5. [ 6 marks] Write a  for loop that, for a given string s, prints it backwards. You may  assume that the string is already assigned to variable s. For example, if you were given String s = "abcdefghijk"; then your for loop would print kjihgfedcba
for (int i = s.length() – 1; i >= 0; i -- )


System.out.print(s.charAt(i));

6.  [ 9 marks] Write a  Java  code segment that prints the number of occurrences of a character in a string s. For example, for the string  “curriculum” and the character ‘u’, the number of occurrences of the character in the string that would be printed is 3. You may assume that the string s and the character c have been declared by String s; char c; and that they have already been initialized to appropriate values.


int count = 0;

for (int i = 0; i < s.length(); i ++ )

{

   if (s.charAt(i) == c)



count ++;

}

  System.out.println(count);

7. The following is the start of a definition for a class Book that models a book:

public class Book {

   private String title;

   private String author;

   private String callNumber;  

   public Book()

   {

this.title = "";

this.author = "";

this.callNumber = "";

   }

   public String getTitle()

{ return this.title; } 

 
   public String getAuthor()

{ return this.author; }

   public String getCallNumber()

{ return this.callNumber;} 

   public void setTitle(String bTitle)

 { this.title = bTitle;} 

   public void setAuthor(String bAuthor)

 { this.author = bAuthor;}             

   public void setCallNumber(String bCN)

 { this.callNumber = bCN;}                          

}

(a) [4 marks] The following is the body of another constructor for the Book class.  Fill in the constructor method’s header in the appropriate place below:

//another constructor for Book

//**Fill in the method header that would go here

public Book (String t, String a)

{ 

    this.title = t;

    this.author = a;

    this.callNumber = "";

}

(b)  [11 marks] The class BookCollection maintains information about a set of books. Following is the start of a class definition for BookCollection. Assume that a science book is one whose call number begins with the letter ‘Q’.   You are to complete the method countScienceBooks that counts and returns the number of science books in the library. Note: It is possible that the array bookList may have some null entries.

  public class BookCollection {

     private final int MAXBOOKS = 30000;

private Book[] bookList = new Book[MAXBOOKS];   

public BookCollection() {

// code not included …

}

public int countScienceBooks ()

{ // add your code here

int count = 0;

for (int k = 0; k < MAXBOOKS; k++)

{

 if (booklist[k] != null &&
       booklist[k].getCallNumber().startsWith(“Q”))


count ++;

}

return count;

     }

  There are other possible solutions

8. [ 13 marks] Complete the method  countSame for inclusion in the Picture class, that counts and returns the number of pixels in a picture whose red, green and blue values are equal to each other.     

  public int countSame()

  {

Pixel [] pixelArray = this.getPixels();

Pixel pixelObj = null;

int count = 0;

for (int index = 0; index < pixelArray.length; index ++)

{


pixelObj = pixelArray[index];


if (pixelObj.getRed() == pixelObj.getGreen() &&


       


pixelObj.getGreen() == pixelObj.getBlue())


    count ++;

}

return count;

}

9. [ 7 marks] Complete the method  drawHorizontalLine for inclusion in the Picture class, that inserts a black horizontal line at the yth row of the picture that it is invoked on. 

  public void drawHorizontalLine(int y)

  {

for (int x = 0; x < this.getWidth(); x ++)

{


Pixel pixelObj = this.getPixel(x,y);


pixelObj.setColor(Color.BLACK);

}
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