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1. The term ___overloading____  refers to two or more methods in the same class that have the same name. (1/2 mark)

2. A private instance variable (1/2 mark)   ( A is the correct answer)
A.
can never be modified by a method outside the class

B.
can be modified by using the class name followed by a dot and then the name of the instance variable
C.
can be modified by a method outside the class, if it is a class type instance variable
D.
can be modified by using an object name followed by a dot and then the name of the instance variable

3. A(n) __wrapper class____ allows you to make a primitive data value into a class object.  (1/2 mark)
4. Describe the difference(s) between a constructor and a mutator.  (1 mark)
Constructor is used to give an object’s instance variable some values, when the object is created.  
A mutator is used to change the object’s instance variables, at some point after the creation of the object.

5. What does new do, when used in an object declaration? Be thorough in your answer.   Use a diagram to help explain what new does.  (1 mark)
new obtains memory from the operating system for the object’s instance variables, and it assigns the “address” of the object to variable used in the new statement.
For example   Species s = new Species( );    //  new assigns the address of the new object to s

6. What output is produced by the following code segment? Explain your answer. Assume that object1 and object2 have already been declared and created as valid objects of the same class. Also note that the member variable streetAddress is declared as a public String variable in the class.  (1 mark)
object2.streetAddress = “123 Main Street”;

object1 = object2;  // this makes object1 an alternate name for object 2
object1.streetAddress = “345 Some Other Street”;  // this will change //object2’s streetAddress since object1 and object2 are alternate names for //the same object
OUTPUT(object1.streetAddress + “    ” + object2.streetAddress);

the output will be:   345 Some Other Street        345 Some Other Street

because object1 and object2 both point to the same object.  

7. Explain why some methods/instance variables are public, while some are private. (1 mark)

instance variables are almost never public; they are private to protect the data stored in them.  The usual exception would be if the class defines a constant that it will allow application programs to use.

Many methods are public because methods are usually being called by application programs to perform some actions (tasks), and these methods couldn’t be called by application programs if they were private.  A method would be private if it is not be to called by an application program; instead it will be a “helper” method used by one of the public methods to help the public method perform its assigned task.
8. Write a method called largerGrowthRateThan that could be added to the Species class (as discussed in lectures).  This new method would return true if the calling object’s growth rate is larger than the growth rate of another object, otherwise it returns false.   In addition, write a statement that could be used to call this method in an application program.   (2 marks)
public boolean largerGrowthRateThan( Species otherSpecies)
{


return this.growthRate > otherSpecies.growthRate;

}

Call statement:    if (species1.largerGrowthRateThan(species2) )





OUTPUT( “grows faster “);



         else





OUTPUT( “doesn’t grow faster”);

9. Write a method called power( ) that will calculate xy and returns the calculated value to the application program, where x is a real number and y is an integer.   For security reasons, your method only allows values of y > 0, returning a result of zero for any other values of y.  The method power( ) will be in a class definition file called MyMathStuff.java, and can be called without creating any objects.  In addition to the code for the method, indicate the statement needed to call power( ).  (2 marks)
public static double power( double base, int exponent )

 {



if (exponent <= 0 )




return 0;



else



{




double answer = 1;




for( int i = 1; i <= exponent; i++ )





answer = answer * base;




return answer;



}


}

call statement:  double x = MyMathStuff.power(4.7, 10);

10. Create a ShoppingUSA class containing the name of a person who took a shopping trip to the USA and containing the amounts spent on 3 purchases made while in the USA (in US dollars).  The name and the amounts of the 3 purchases will be the only information stored in the ShoppingUSA object.  Although the class will have many constructors, mutators and accessors, include the code for one and only one mutator (your choice), 1 accessor (your choice), and 1 constructor (the version containing parameters).    (As you hopefully know this class should have other mutators, accessors and constructors, but in order to save you time write only one of each.  Unless otherwise stated, for the questions that follow, that use this class, you may assume that the other methods have also been defined.)  (2 marks)
public class ShoppingUSA

{


private String name;


private double purchase1, purchase2, purchase3;

public ShoppingUSA( String initialName, double initialPurchase1, double initialPurchase2, double initialPurchase3)


{



name = initialName;



purchase1 = initialPurchase1;



purchase2 = initialPurchase2;



purchase3 = initialPurchase3;

     }


public String getName( )

{



return Name;

      }


public void setName( String newName)


{



name = newName;

      }

}

11. For the class in the previous question #10, write the method that can be used to determine if two ShoppingUSA objects contain the same data. (1 mark)
public boolean equals( ShoppingUSA otherObject )
{


return  this.name,equalsIgnoreCase(otherObject.name)  &&



this.purchase1 == otherObject.purchase1  &&



this.purchase2 == otherObject.purchase2  &&



this.purchase3 == otherObject.purchase3;

}


12. Write an application program to test the class and methods created in questions #10 & #11. The application should create 2 ShoppingUSA objects, one using the default constructor and one using the parameterized constructor, and then use the mutator(s) to set the data for the object that has default values.   Call the method from question #11 to check if the 2 objects have the same data. (2 marks)

ShoppingUSA shopper1 = new ShoppingUSA( ), 

 shopper2 = new ShoppingUSA( “Jane Doe”, 101.34, 234,56, 57.00 );


shopper1.set(“John Smith”, 45.23, 88.99, 100.57);


if (shopper1.equals( shopper2) )



OUTPUT( “they are the same”);


else



OUTPUT( “They are not the same”);

13. Write a method that could be added to the ShoppingUSA class that could be called by the application program to determine the total amount of money spent on purchases during the trip and return this value to the application program.    Write the call statement in the application program.   (1.5 marks)
public double purchaseTotal( )
{


return purchase1 + purchase2 + purchase3;

}

call statement:  OUTPUT( “Total amount spent on the trip: “ + shopper1.purchaseTotal( ));
14. Write a method that could be added to the application program file that could be called in the main( ) method to determine the total amount of money spent on purchases during the trip, in Canadian dollars, and return this value to the main method.    The main method will supply this new method with the current exchange rate (for example today 1.33 Can$ = 1 USA$), and the total amount of purchases in USA dollars.   Write the call statement that would be used in the main method.  Note the main method accomplishes the task outlined above through the call statement only—no other statements related to this task are present in the main method.  (2 marks)
public static double convertToCanadianDollars( double exchangeRate, double totalSpent)

{


return exchangeRate * totalSpent;

}

call statement in main:    OUTPUT(“Total spent in Canadian dollars is: “ + 







convertToCanadianDollars(1.33, shopper2.purchaseTotal( ) ) );



1. For more space, use the back of the page and indicate this with an arrow.


2. For the code segments, you can replace user interaction statements (input / output) with INPUT and OUTPUT, for example:


inputValue = INPUT("Enter a value");


OUTPUT("Value is: " + inputValue);











