Sample Questions II

CSCI 161 (Java)

if Statements

1.
Write a static method named findMedian that accepts three integers as parameters and that returns the middle value of the three.  For example, findMedian(7, 3, 9) returns 7 and findMedian(29, -14, 11) returns 11.

Test your code with the following class:

public class Median {

    public static void main(String[] args) {

        System.out.println(findMedian(7, 3, 9));        // 7

        System.out.println(findMedian(29, -14, 11));    // 11

        System.out.println(findMedian(752, 64, 121));   // 121
    }

    // your code goes here

}

2.
Write a static method named tax that accepts a salary as a parameter and that returns the amount of federal tax you would owe if you make that salary.  The tax is computed based on your tax bracket as found from the first two columns below.  Once you know which row of the table to use, start with the "flat amount" and add the "plus %" of the amount over the amount listed in the final column.  For example, if your income is $50,000, then you use the third row of the table and compute the tax as $4,000 plus 25% of the amount over $29,050, which comes to $9,237.50.  The total tax on $27,500 is $3,767.50.  For $6,000, the tax is $600.  For $120,000, the tax is $28,227.
	over
	but not over
	flat amount
	plus %
	of excess over

	$0
	$7,150
	$0
	10%
	$0

	$7,150
	$29,050
	$715
	15%
	$7,150

	$29,050
	$70,350
	$4,000
	25%
	$29,050

	$70,350
	unlimited
	$14,325
	

28%
	$70,350


You may assume that your method is passed a value greater than or equal to 0.  Finish the following code file:

public class TestTax {

    public static void main(String[] args) {

        System.out.println("The tax on $50000 is " + tax(50000));    // 9237.5

        System.out.println("The tax on $27500 is " + tax(27500));    // 3767.5

        System.out.println("The tax on $6000 is " + tax(6000));      // 600.0

        System.out.println("The tax on $120000 is " + tax(120000));  // 28227.0

    }

    // your code goes here

}
3.
Write a program that prompts the user for two students' overall scores and that computes their letter grades based on those scores.  Assume that scores are in the range of 0 to 100 and that grades are based on the following scale:

Score               Grade

-------------------------

< 60                  0.0

60-62                 0.7

63                    0.8

64                    0.9

65                    1.0

...

93                    3.8

94                    3.9

>= 95                 4.0

You should also report whether or not the students passed the course (i.e., whether or not the user got a grade above 0.0) and whether the student may advance to the next course (i.e., whether or not the user got a grade of 2.0 or higher).  If the student's grade percent has a decimal, round it to the nearest whole number.

Here is a sample log of execution of the program (user input underlined):

This program converts two scores into grades.

Student 1:

What score did you get? 83.7


You received a grade of 2.9
You passed the course

You may advance to the next course

Student 2:

What score did you get? 59.1
You received a grade of 0.0

You failed the course

You must take the course again


Use static methods to capture the structure and redundancy of the program.  Your program should have at least two static methods other than main.
Factoring if/else Code

4.
The code in the following Java program is redundant, basically doing the same thing twice.  Write a static method named getBills that eliminates this redundancy.  Rewrite method main to use your new method.

import java.util.*;

public class Bills {

    public static void main(String[] args) {

        Scanner console = new Scanner(System.in);        

        System.out.print("How much will John be spending? ");

        double amount = console.nextDouble();

        System.out.println();

        int numBills1 = (int) (amount / 20.0);

        if (numBills1 * 20.0 < amount) {

            numBills1++;

        }

        System.out.print("How much will Jane be spending? ");

        amount = console.nextDouble();

        System.out.println();

        int numBills2 = (int) (amount / 20.0);

        if (numBills2 * 20.0 < amount) {

            numBills2++;

        }

        System.out.println("John needs " + numBills1 + " bills");

        System.out.println("Jane needs " + numBills2 + " bills");

    }

}

While Loop Mystery
1.
Consider the following method.  For each call below, indicate what output is produced.

	public static void mystery1(int x) {

    int y = 1;

    int z = 0;

    while (2 * y <= x) {

        y *= 2;

        z++;

    }

    System.out.println(y + " " + z);

}
	Method Call             Output Produced

mystery1(1);            _______________

mystery1(6);            _______________

mystery1(19);           _______________

mystery1(39);           _______________

mystery1(74);           _______________


2.
Consider the following method.  For each call below, indicate what output is produced.

	public static void mystery2(int x) {

    int y = 0;

    while (x % 2 == 0) {

        y++;

        x /= 2;

    }

    System.out.println(x + " " + y);

}
	Method Call             Output Produced

mystery2(19);           _______________

mystery2(42);           _______________

mystery2(48);           _______________

mystery2(40);           _______________

mystery2(64);           _______________


3.
Consider the following method.  For each call below, indicate what value is returned.

	public static int mystery3(int x, int y) {

    while (x != 0 && y != 0) {

        if (x < y) {

            y -= x;

        } else {

            x -= y;

        }

    }

    return x + y;

}
	Method Call             Value Returned

mystery3(3, 3);         _______________

mystery3(5, 3);         _______________

mystery3(2, 6);         _______________

mystery3(12, 18);       _______________

mystery3(30, 75);       _______________


While Loop Programming
4.
Write a static method named showTwos that shows the factors of 2 in a given integer.  For example, the following calls produce the following output:

Call
Output

showTwos(7);
7 = 7

showTwos(18);
18 = 2 * 9

showTwos(68);
68 = 2 * 2 * 17

showTwos(120);
120 = 2 * 2 * 2 * 15

The idea is to express the number as a product of factors of 2 and an odd number.  The number 120, for example, has 3 factors of 2 multiplied by the odd number 15.  For odd numbers (as in the first example of 7), there are no factors of 2, so you just show the number itself.  Assume that your method is passed a number greater than 0.
Test your code with the following code file: 

public class TestShowTwos {

    public static void main(String[] args) {

        showTwos(7);    // 7 = 7

        showTwos(18);   // 18 = 2 * 9

        showTwos(68);   // 68 = 2 * 2 * 17

        showTwos(120);  // 120 = 2 * 2 * 2 * 15

    }

    // your code goes here

}
Boolean Logic
5.
Write a method named findSeason that takes two integers as parameters representing a month and day, and that returns a String indicating the season for that month and day.  Assume that months are specified as an integer between 1 and 12 (1 for January, 2 for February, and so on) and that the day of the month is a number between 1 and 31.


For this problem, winter occurs between 12/16 and 3/15.  Spring is between 3/16 and 6/15.  Summer is between 6/16 and 9/15.  Fall is between 9/16 and 12/15.

Random Numbers
7.
Write a method randomWalk that performs a random one-dimensional walk, reporting each position reached and the maximum position reached during the walk.  The random walk should begin at position 0.  On each step, you should either increase or decrease the position by 1 (with equal probability).  The walk stops when 3 or -3 is hit.  The output should look like this: 

position = 0

position = 1

position = 0

position = -1

position = -2

position = -1

position = -2

position = -3

max position = 1

8.
Write code that prints a random number of lines between 2 and 10 lines inclusive, where each line contains a random number of 'x' characters between 5 and 20 inclusive. For example: 

xxxxxxx

xxxxxxxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxx

xxxxxxxxxxx

xxxxxxxxxxxxxxxx

9.
Write an interactive program that prompts for a desired sum, then repeatedly rolls two six-sided dice until their sum is the desired sum.  Here is the expected dialogue with the user:

Desired dice sum: 9
4 and 3 = 7

3 and 5 = 8

5 and 6 = 11

5 and 6 = 11

1 and 5 = 6

6 and 3 = 9

Finish the following code file:

import java.util.*;

public class TestDiceRoll {

    public static void main(String[] args) {

        Scanner console = new Scanner(System.in);

        System.out.print("Desired dice sum: ");

        int sum = console.nextInt();

        // your code here

    }

}
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