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COMPUTER SCIENCE A 
SECTION II 

Time—1 hour and 45 minutes 
Number of questions—4 

Percent of total grade—50 
 

Directions:  SHOW ALL YOUR WORK. REMEMBER THAT PROGRAM SEGMENTS ARE TO BE 
WRITTEN IN Java. 
 
Notes:   
• Assume that the classes listed in the Quick Reference found in the Appendix have been imported where 

appropriate. 
• Unless otherwise noted in the question, assume that parameters in method calls are not null and that methods 

are called only when their preconditions are satisfied. 
• In writing solutions for each question, you may use any of the accessible methods that are listed in classes 

defined in that question. Writing significant amounts of code that can be replaced by a call to one of these 
methods may not receive full credit. 
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 2. A set of classes is used to represent various items that are available for purchase. Items are either taxable or 
nontaxable. The purchase price of a taxable item is computed from its list price and its tax rate. The purchase 
price of a nontaxable item is simply its list price. Part of the class hierarchy is shown in the diagram below.   
 

 

  The definitions of the Item interface and the TaxableItem class are shown below. 
 

public interface Item 
{ 
  double purchasePrice(); 
} 
 
 
public abstract class TaxableItem implements Item 
{ 
  private double taxRate; 
 
 
  public abstract double getListPrice(); 
 
 
  public TaxableItem(double rate) 
  {  taxRate = rate;  } 
 
 
  // returns the price of the item including the tax 
  public double purchasePrice()  
  {  /* to be implemented in part (a) */  } 
 
} 
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(a) Write the TaxableItem method purchasePrice. The purchase price of a TaxableItem is its 
list price plus the tax on the item. The tax is computed by multiplying the list price by the tax rate. For 
example, if the tax rate is 0.10 (representing 10%), the purchase price of an item with a list price of $6.50 
would be $7.15. 

 Complete method purchasePrice below. 

 
  // returns the price of the item including the tax 
  public double purchasePrice()  

 
 

(b) Create the Vehicle class, which extends the TaxableItem class. A vehicle has two parts to its list 
price: a dealer cost and dealer markup. The list price of a vehicle is the sum of the dealer cost and the dealer 
markup. 

 For example, if a vehicle has a dealer cost of $20,000.00, a dealer markup of $2,500.00, and a tax rate of 
0.10, then the list price of the vehicle would be $22,500.00 and the purchase price (including tax) would be 
$24,750.00. If the dealer markup were changed to $1,000.00, then the list price of the vehicle would be 
$21,000.00 and the purchase price would be $23,100.00. 

 Your class should have a constructor that takes dealer cost, the dealer markup, and the tax rate as 
parameters. Provide any private instance variables needed and implement all necessary methods. Also 
provide a public method changeMarkup, which changes the dealer markup to the value of its parameter. 

 


