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Exercises 

1. Design the algorithm for a program that calculates the total of a retail sale. The program should ask the user for the following: the retail price of the item being purchased and the sales tax rate. Once the information has been entered the program should calculate and display the following: the sales tax for the purchase and the total sale. Draw the flowchart for this algorithm.

2. Design the algorithm for a program that calculates the current balance in a savings account. The program should obtain from the user the following information: the starting balance, the total amount of deposits made, the total amount of withdrawals made, and the monthly interest rate. After the program has calculated the current balance, it should be displayed on the screen. Assume one input for deposits and one input for withdrawals. Draw the flowchart for this algorithm.

3. Draw a flowchart to match the following:
- Give variable num1 a starting value of 5 
- Give variable num2 a starting value of 10
- Add 7 to num2
- Store the value num1 times num2 in variable num3
- Store the value num2 minus num1 in num2
- Output num1, num2 and num3

4. Trace the steps in your flowchart from question 3 and show the output produced by this program.

5. Obtain from the user an hourly pay rate and the number of hours worked for the week. Calculate their pay for the week (no overtime, and no taxes). Output the result.

6.  Simple Sequence Problems 1. Draw a structure chart for a program that will obtain from the user a length and width for a rectangle and the radius of a circle. Calculate and output the area and perimeter of the rectangle and the area and circumference of the circle. List the necessary variables, draw the flowchart (using the same names as your variable list), and perform a desk check using inputs of 7 and 10 for the rectangle and 4 for the circle.

7. Draw the structure chart for a program that will obtain from the user a current annual salary and a percent increase due on that salary. Assume that the new pay rate should have been in effect on January 1, and it is now July 1. Calculate, store, and output the new annual salary, the new monthly salary, and the retroactive pay due. Make a list of variables, draw the flowchart (using the same names as your variable list), and perform a desk check using a starting salary of $60,000 and a pay increase of 5%.

8. Draw a structure chart for a program that obtains from the user, an annual interest rate, the term of the loan (in years), and the amount borrowed. Your program should use the following formula:

                                      rate(1 + rate)term 

                payment = ------------------------------- X loan amount 
                                        (1 + rate)term - 1 

You will need to convert the interest rate to a monthly rate in decimal format, and the term into months. Make a list of necessary variables for this program. Draw the flowchart (using the same names in your variable list), and perform a desk check using test data of $120,000 for the loan amount, 30 years for the term, and an annual interest rate of 7%. 

9. Obtain the length and width of a rectangle from the user. Calculate and output the area. If the length and width are equal, output a message indicating that the figure is a square. Make a list of variables, draw the flowchart, and perform a desk check using the following: 4, 8, 5, 5

10. Obtain three test scores from a student. Calculate their average test score and output this value. If their average score is 75% or more output a message indicating that they may proceed to the next class. Make a list of variables, draw the flowchart, and perform a desk check using the following: 45, 55, 75, 80, 75, 88

11. Obtain a name and age from the user. If the user is 16 or older, output a message indicating they are old enough to drive. For people under 16, output a message indicating how many years they must wait before they can drive legally.

12. Obtain from the user an hourly pay rate and the number of hours worked for the week. Calculate and output their weekly pay according to the following: - Regular pay is the pay up to 40 hours. - Overtime pay is pay for the hours over 40. Overtime is paid at a rate of 1.5 times the hourly rate. - Gross pay is the sum of the regular pay and the overtime pay. Hint: This calculation is not conditional.



13. Obtain a temperature in degrees Fahrenheit from the user. If the temperature is 80 degrees or more, display a message that says "Go play golf" otherwise display a message stating "It's too cold to be outside." Make a variable list, flowchart, and perform a desk check using the following values: 95, 70

14. Obtain a temperature in degrees Fahrenheit from the user. If the temperature is 80 degrees or more display the message "Go play golf" otherwise, if the temperature is 70 - 79 degrees display the message "Put on a jacket", otherwise display the message "It is way too cold." Make a variable list, flowchart, and perform a desk check using the following values: 95, 72, 50

15. Obtain three numbers from the user. We will assume that the numbers are not the same. Find the largest of these three numbers and store that value in a variable. Output this variable with an appropriate message. Make a variable list, flowchart, and perform a desk check using the following values: 3, 1, 2, 1, 2, 3, 2, 3, 1

16. Draw a flowchart for a program that will compute the average of 10 exam scores entered by the user. List the variables needed for this program. Perform a desk check using the following values: 75, 25, 51, 49, 88, 12, 22, 23, 52, and 78.

17. Modify problem #1 to allow the user to input the total number of exam scores. List the necessary variables and draw the flowchart. Perform a desk check with the following values: 5, 23, 77, 75, and 50.

18. Draw a flowchart for a program that will obtain 10 exam scores from the user and determine whether the score is passing (a score of 60 or above) or failing. Your algorithm should count the number of passing and failing scores. Output the average of the scores, the number of failing scores, and the number of passing scores. List the necessary variables for this program. Perform a desk check with the following values: 75, 25, 51, 49, 88, 12, 22, 23, 52, and 78.

19. Draw a flowchart for a program that will compute and output the sales tax due with a tax rate of 7% and the total purchase price of 4 items. List the necessary variables for this program. Perform a desk check with the following values: 2.99, 3.99, 7.50, and 2.75.
20. You are to flowchart a program for Aunt Ellen's Egg Ranch. The user will enter the number of eggs gathered and the program will output the number of dozens as well as the number of excess eggs. Continue this process until a negative number is entered. Example: Enter the number of eggs gathered: 43 You have 3 dozen and 7 eggs. List the necessary variables for this program. Perform a desk check with the following input values: 24, 8, 15, and -999.

21. Draw the flowchart for a program that accepts an unknown number of ages from the keyboard until zero is entered. If the age is greater than or equal to 100 output "You have lived a century" otherwise if age is greater than or equal to 55 output "AARP here I come" otherwise output "You are still a spring chicken." List the necessary variables for this program. Perform a desk check with the following input values: 100, 21, 555, 0.

22. Draw the flowchart for a program that will obtain exam scores from the user as long as the score is greater than or equal to zero. Determine whether the score is passing (60 or above) or failing and output an appropriate message. List the necessary variables for this program. Perform a desk check with the following input values: 60, 45, 75, 0, and - 999.

23. Draw the flowchart for a program that will dispense money from an ATM machine. Continue to request a withdrawal amount from the user until they enter -999. If the amount entered is not evenly divisible by twenty, output the message "You must enter multiples of twenty only" otherwise calculate and output the number of twenty dollar bills you will be dispensing. List the necessary variables for this program. Perform a desk check with the following input values: 35, 60, 61, 360, and -999.


image1.jpeg
\ UNIVERSITY OF WALES
Trinity Saint David

\ LONDON




