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COE 211 – Computer Programming
Welcome to

Midterm Examination#1
Tuesday December 19, 2006

Instructor: Wissam F. Fawaz

Name: _______________________
Student ID: ________________

Instructions: 
1. This exam is Closed Book. Please do not forget to write your name and ID on the first page.
2. You have exactly 60 minutes to complete the six required problems and the one extra credit problem (worth 8 points).
3. Read each problem carefully. If something appears ambiguous, please write your assumptions.
4. Do not get bogged-down on any one problem, you will have to work fast to complete this exam.
5. Put your answers in the space provided only. No other spaces will be graded or even looked at. 
Good Luck!!
Problem 1: Quick questions (10 minutes) [15 points]
1) Match each word on the left with the best definition on the right [6]
Object _C_                     A. A description of a set of similar objects 
Class_A_                        B. A simple, built in entity, including char, int, float
Compiler_D_                 C. An instance of a class

Java_E_                          D. A program that translates high level programs  

                                            into machine language
Variable_F_                   E. A high level object oriented programming 

                                             language 
Primitive type_B_          F. A named storage location for information


2) Which package would you import if you needed to use the Scanner class in your Java program? [1]

java.util
3) What is one way to tell the difference between a class type and a primitive type just by looking at the name of the type? [2]
Class types start with capital letters and primitive types start with lower case letters
4) Write a Boolean expression that is true only when the variable x is between 0 and 10. Please note that your expression should be true when x equals 0, and false when x equals 10. [2]

(x >=0) && (x < 10)
5) True or false: the = operator can be used in a Boolean expression to test whether or not two values are equal. [1]  false
6) True or false: the String class part of the java.lang package can be used without an explicit import declaration. [1] True
7) True or false: a Java program can have two different variables with the names aVariable and avariable. [1] True
8) True or false: every variable in Java must be declared and then given a value before it is used. [1] True
Problem 2: Evaluating Java expressions (5 minutes) [15 points]

Evaluate each of the following Java expressions, entering their values in the boxes provided. You may use the area outside the boxes for calculation. 

Example:  3 == 2 


(a)  3 + 2*2 + 1.5 [1]



(b)  5/4 [1]

(c)  5.0/4.0 [1]

(d)  1234567 % 100 [1]

(e)  “Hi” + “There” [1]

(f)  (2>3) && (5<6)  [1]




(g)  !(true) || !(false) && true [1]

(h) Math.abs(-4.2) [1]



(i) Math.pow(2, 3) [1]

(j) Math.ceil(Math.PI) [2]
(k) String title = “Java”;
title.length( ); [2]

title.charAt(2); [2]
Problem 3: Code analysis (15 minutes) [20 points]

What output will be produced by the following code segments? Display the outputs in the boxes provided. 
(1)  int count = 0;  [3]
      while (count <5) {
           System.out.println(count);

           count++;

      }

      System.out.println(“count after loop= ”+count); 





(2)  for (int n = 1; n > 4; n++)   [4]
      System.out.println(“value of n = ”
+n);

(3)  for (int outer = 0; outer <= 3; outer++)  [3]
    for (int inner = 0; inner < outer; inner++)


         System.out.println(inner);


(4)  int sum=0, x=10;  [4]
do {

     sum+=x;
      x/=2;
      } while (x >= 1);
System.out.println(“Sum = ”+sum);
(5)  int y = 10;  [3]
while (! (y < 8)) {
      System.out.println(“y = ”+y);

      y--;

}


(6)  int a, b, value = 10;  [3]
a = ++value;

b = value++;
          System.out.println(“a = ”
+a + “ b = ”+b);
          System.out.println(“value = ” + value);
Problem 4: Random class/Filling in code (15 minutes) [25 points]
1. Indicate the range of the possible result of each expression [10]
Assume the following declaration: Random rand = new Random( );
a. rand.nextInt( ) % 50

[-49; 49]
b. Math.random( )

[0; 1[
c. Math.abs(rand.nextInt( )) % 45 + 10


[10; 54]


d. (int) (Math.random( ) * 20)

               [0; 19]

e. rand.nextInt(10) + 1
[1; 10]
2. Write an expression using the Random object declared below that generates a random number in the specified range (inclusive) [5]
Random gen = new Random( );

a. 1 to 10

                gen.nextInt(10) + 1
b. 25 to 50

                gen.nextInt(26) + 25
3. Write an expression using the random method of the Math class that generates a random number in the specified range (inclusive) [5]
a. -5 to 10

               (int) (Math.random( ) * 16) - 5
b. 25 to 500

               (int) (Math.random( ) * 476) + 25
4. The period of a pendulum T (in seconds) is given by the equation
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, where L is the pendulum’s length (in meters) and g is the gravitational acceleration (in meters per second squared). Add one more line of code to the following code that would compute and store the period T. [5] 
final double g = 9.80665;

          double L = 1.0, T;

Problem 5: Writing Java code segments (5 minutes) [10 points]

Produce each of the Java one-line statements or code segments requested below. That is, write one-line statements or code segments that will perform the specified actions. 
Example A: write a one-line statement declaring a variable representing “is this exam hard?” and setting it initially to false.

Answer: boolean isExamHard = false;
Example B: write a code segment incrementing the integer variable total if total is zero and decrementing total otherwise.
Answer: if (total ==0)

                 total++;

            else

                total--;

a) Write a one-line statement that will increase the value of the integer variable count by 3 [1]. 


count = count + 3
b) Write a one-line statement declaring a variable representing a first name and setting it equal to your first name [1]. 
String firstName = “Wissam”
c) Write an if-else code segment assigning the integer variable count to the integer variable num1 if “count is a multiple of 10” and assigning count to the integer variable num2 otherwise [2].
if (count % 10 == 0)
num1 = count;
else num2 = count; 
d) Write a code segment that assigns the smallest of two integer values num1 and num2 to the integer variable smallest. [3] 

if (num2 < num1)
      smallest = num2;
else smallest = num1;
e) Write a code segment that swaps the values of two integer variables num1 and num2. [3]

int swap;


swap = num2;


num2 = num1;

            num1 = num2;

Problem 6: Coding (10 minutes) [15 points]
1. Write a program that takes as input two integers to be stored in the variables x and y, and that outputs whether the value of x is higher, the value of y is higher or they are equal. [10]
Example Result

Enter the value of x: 3

Enter the value of y: 4

y is greater than x

import java.util.Scanner;
public class Comparison {
    public static void main (String [] args) {
         int x, y;

        Scanner scan = new Scanner (System.in);
        System.out.println(“Enter the value of x: ”);

       x = scan.nextInt();
       System.out.println(“Enter the value of y: ”);

       y =scan. nextInt();

      if (x > y) System.out.println(x + “ is greater than ” + y);
     else if (y > x) System.out.println(y + “ is greater than ” + x);

    else System.out.println(x + “ is equal to ” + y);

   }

}
2. Write a program that calculates the factorial of a given entry value. [5]
Note: Factorial value of n is n*(n-1)*(n-2)*(n-3)* … *1

Example Result:

Enter a Number: 5

5! = 120

import java.util.Scanner;

public class Factorial {

     public static void main(String[] args) {

         int x, fact = 1;


        Scanner scan = new Scanner (System.in);

       System.out.println("Enter an integer: ");

      x = scan.nextInt();

      for (int i =2; i <= x; i++) 

          fact *= i;



     System.out.println("the factorial of x is : " + fact);


}}
Extra credit problem: [8 points]
The current leap year system was established in 1582. To compensate for the inaccuracies of the previous calendar, it was decided to add a day to every fourth year. However, this was a bit too large as a correction. To make up for the difference, it was decided that every year divisible by 100 would not be a leap year. This also turned out to be too big of a correction. Therefore, every year that is divisible by 400 is a leap year nonetheless. 
In summary: 
A year (greater than 1582) is leap if it is divisible by 4 and not by 100, unless divisible by 400. 

For instance: 

· The year 1616 is leap since it is divisible by 4 but not by 100. 

· The year 1600 is leap since it is divisible by 4. Although 1600 is divisible by 100, it is still a leap year since 1600 is also divisible by 400. 
Your job:

Write a Java program that based on a user input year returns true if the year corresponds to a leap year and false otherwise. Please note that it is assumed that the user will enter a year greater than 1582, so you don’t need to perform the associated test. 
import java.util.Scanner;

public class leap {

   public static void main (String [] args) {

        int year;
        Scanner scan = new Scanner(System.in);

       System.out.println(“Enter a leap year greater than 1582:”);
       year = scan.nextInt();
      if ( (year % 4 == 0)  && (year % 100 !=0) || (year % 400 == 0) )
            System.out.println(“true, the year you have entered is leap”);

    else

           System.out.println(“false, the year you have entered is not leap”);

}


}
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count after loop= 5





Add the sole line of code computing and storing T hereafter:


T = 2 * Math.PI*Math.sqrt(L/g) ;
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