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Graded Review Instructions – READ CAREFULLY
1. Read these instructions before your instructor begins the exam.  Do not turn to the next page until your instructor tells you to do so.
2. Ensure your computer is not connected to a network – disconnect the network cable and disable your wireless connection if you have one.
3. Start MATLAB and bring up in the editor the gr1.m program shell file provided to you by your instructor.
4. Type your name in the comment header of gr1.m.
5. You will have 90 minutes to solve a series of small problems listed on the following pages.  For each problem, write code that solves that problem and place it in the correspondingly named function of your gr1.m file. Do not alter any of the code in the main gr1 function (which calls the problem functions).  Make sure you test your code for each solution and save your m-file often.
6. The points allotted to each problem (10, 15, or 20) should correspond to the relative difficulty of the problem.  If you get stuck on one problem, proceed to the next one.  You may find it useful to comment out code which you are not able to get working properly.
7. You may test individual functions by running the gr1 function with the problem number as an argument.  For example, if you enter gr1(3) in the command window, this will run the function problem_3 which should contain your code solving problem 3.  If you type gr1 without any arguments, it will run all of the problem functions.
8. Your solutions will be graded based primarily on how they work and secondarily on clarity of coding (simpler solutions are better).  No points will be awarded for comments, although you may include comments in your code to explain to your instructor anything you wish.  
9. Unless stated otherwise, your code does not have to validate user input.  That is, your code may assume the user will respond to a prompt by entering an appropriate value.
10. You MAY use as references the following references on your computer during this GR:
a. the MATLAB help system
b. your Chapman textbook
c. your CS211 class notes
d. MATLAB code which you have written
e. MATLAB code provided to all students in CS211 by an instructor
11. You MAY NOT use as references the following references during this GR:
a. communications with anyone besides your instructor
b. MATLAB code written by another student
12. When your instructor calls "cease work", stop working on problems, immediately save your gr1.m file one last time, and exit MATLAB.  Your instructor then will have you connect to the network and submit your gr1.m file.  
13. Make sure your instructor confirms receipt of your gr1.m file before you leave the exam room.  You may be required to remain in the exam room until the end of the second period.
14. If you have any questions about this graded review, ask your instructor now.  
15. Good luck!
Problem 1 (10 points)
Write a function that displays your full name inside of box of characters formed by hyphens, vertical bars, and plus symbols.  For example, if your full name is John Q. Doe, your function should display the following in the command window.
+-------------+

| John Q. Doe |

+-------------+

Problem 2 (10 points)
Prompt for and get from the user a number of bits b.  Then display the following message:

b bits can represent v values.
where b is the number of bits entered by the user and v = 2b, the number of values b bits can represent.  You may assume the user enters a small positive integer for b.  No error checking is required.

Problem 3 (10 points)
Write a function that does the following.

1. Prompt for and get from the user three positive integers:

a. a number of rows

b. a number of columns

c. an element value.

2. Create a 2-D matrix with the entered number of rows and columns and with the element value at each element.

3. Display the 2-D matrix in the command window.

For example, if the user enters 3, 4, and 5, your function should create and display the following matrix (perhaps with more spaces between the number):

5 5 5 5

5 5 5 5

5 5 5 5

Your program may assume the user enters positive integers for each value.

Problem 4 (10 points)
Prompt for and get from the user two numbers, one for x and one for y.  Then display a message saying whether x > y, x = y, or x < y.  You may assume the user enters two numbers when prompted to do so.  Display a blank line after this message.

Problem 5  (20 points)
The body mass index (BMI) is a commonly used measure of body fat for adult men and women based on height and weight.  The equation for BMI is:

BMI = 
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height

weight

 where weight is in kilograms and height is in meters

The following table shows how BMI equates to body fat categories.

	BMI
	Category

	< 18.5
	underweight

	18.5 – 24.9
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	normal

	25 – 29.9
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	overweight

	>= 30
	obese


Using the following conversions:

1 inch = 0.0254 meters

1 pound = 0.4535 kilograms

Write a function that does the following:

1. Prompt for and get from the user their height in inches

2. Prompt for and get from the user their weight in pounds

3. Compute the user's BMI (using the appropriate unit conversions)

4. Display the user's BMI (with 2 decimal places) and their corresponding body fat category

For example, if the user entered their height as 70 inches (5'10") and their weight as 180 pounds, your function should report:

Your BMI is 25.82 which classifies you as overweight.

Your code may assume the user will enter appropriate numbers for height and weight.

Problem 6  (15 points)
A prime number is a whole number that is not evenly divisible by any other whole number besides 1 and itself.  By definition, 1 is not a prime number.  MATLAB's isprime function returns 1 (true) when its argument is a prime number and 0 (false) when its argument is not a prime number.

Write a function that gets from the user a number and then reports the sum of all prime numbers less than or equal to that number using the format shown in the following example.  For example, if the user enters the number 20, your program should report the following:

The sum of all prime numbers up to 20 is 77.

since 2+3+5+7+11+13+17+19 = 77

Your code must use a loop to earn full credit (no MATLAB tricks are needed).
Problem 7 (20 points)
Write a function that gets from the user a number of primes to sum n and then reports the sum of the first n prime numbers using the format shown in the following example.  For example, if the user enters the number 5, your program should report the following:

The sum of the first 5 prime numbers is 28.

Since 2+3+5+7+11 = 28.

Your code must use a loop to earn full credit (no MATLAB tricks are needed).
Problem 8  (15 points)
Write a function that does the following:

1. Tell the user what this function will do

2. Prompt for and get a real value for the coefficient a
3. Prompt for and get a real value for the coefficient b
4. Prompt for and get a real value for the coefficient c
5. Plot the function y = ax2 + bx + c on the interval x = -10 to x = +10
Your code may assume the user enters real numbers for a, b, and c.  The curve of your quadratic should appear smooth.  Your function does not need to label the plot.  Your code should not close the figure window created by the plot.
Problem 9  (20 points)
Add to function problem_9 code that does the following.

1. get from the user the radius of a cone in cm

2. get from the user the height of a cone in cm

3. call the function cone_volume to compute the cone's volume

4. display the volume of the cone returned by cone_volume in cm3
The volume of a cone is ⅓πr2h where r is the radius and h is the height. Immediately below the problem_9 function and above the problem_10 code, define the function cone_volume which computes and returns the volume of a cone given its radius and height.  Make sure you end your cone_volume function with an end statement.

Problem 10  (20 points)
Add to function problem_10 code that does the following:

1. get from the user 6 numbers, one at a time, placing them in a 6-element row vector
2. call a function avg_total (which you will create) to compute the average and sum of the numbers in the row vector
3. report the average (to 2 decimal places) and the total of the 6 numbers as computed by function avg_total
Immediate below the problem_10 function and above the end of gr1.m comment, define the function avg_total.  The avg_total function must take as its one input argument a row vector of any length and return as its two output arguments the average and total of the numbers in the row vector.  Make sure you end your avg_total function with an end statement.

For example, if the user enters: 1 2 3 4 5 6, your problem_10 function code should call your avg_total function with the row vector [1 2 3 4 5 6] and then using the two values returned by avg_total display:


The average is 3.50 and the sum is 21.

Your code may assume the user will enter six numbers, one at a time, when prompted to do so.  Hint: Use the mean and sum functions in avg_total.
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