Junior Knights Programming Assignments Week #3
Part A: D & D dice (dandd.c)

In Dungeons and Dragons, people roll different types of dice with different numbers of sides. Not all dice have 6 sides. For this part of the assignment, imagine rolling the following dice:
1 twenty-sided die, labeled 1 – 20

2 regular six-sided dice, labeled 1 – 6

1 four-sided die, with the labels 10, 20, 30 and 40

1 ten-sided die, with labels 2, 4, 6, 8, 10, 12, 14, 16, 18 and 20.

Write a program that simulates rolling each of these dice, prints out the value of each die roll and their sum.

Remember to write and test your program incrementally!!! Write a few lines, then compile, then run. Fix any issues you see before moving on, then repeat.
Sample Program Runs
Sample Run #1

The 20-sided die rolled a 17.
The first regular die rolled a 3.

The second regular die rolled a 4.

The four-sided die rolled a 20.

The ten-sided die rolled a 16.

Your total score is 60.
Sample Run #2

The 20-sided die rolled a 4.

The first regular die rolled a 6.

The second regular die rolled a 6.

The four-sided die rolled a 40.

The ten-sided die rolled a 12.

Your total score is 68.
Part B: Sphere Surface Area and Volume (sphere.c)
The formula for a volume of a sphere is  [image: image1.png]


and the formula for the surface area of a sphere is [image: image2.png]SA = 4mr?



.

Write a program that prompts the user to enter the radius of a sphere and then prints out the surface area and volume of that sphere, to two decimal places.

Use the constant M_PI defined in the math library. To use it, just include math.h and then when you want the value of PI, just put M_PI. If this doesn’t work on your system (it should), then type the following constant in right before main:

const double M_PI = 3.141593;

Sample Program Runs
Sample Run #1

What is the radius of your sphere?
5.2

The surface area is 339.79.

The volume is 588.98.
Sample Run #2

What is the radius of your sphere?

100

The surface area is 125663.71.

The volume is 4188790.20.
Part C: Wind Chill Formula (windchill.c)
Though the concept of Wind Chill is a relatively simple one, the formula for it is quite difficult. If T is the temperature in Fahrenheit and V is the speed of the wind in miles per hour, then the formula is as follows:

                           [image: image3.png]WindChill = 35.74 + 0.6215T — 35.75V®!® + 0.4275TV %1




Write a program that prompts the user for the temperature in Fahrenheit and the wind speed in miles per hour and prints out the wind chill index for those conditions, rounded to two decimal places. Read in both values (temperature and wind speed) as doubles.
Sample Program Runs
Sample Run #1

What is the temperature in Fahrenheit?

30

What is the wind speed in mph?
25
The wind chill index is 16.02 degrees F.

Sample Run #2

What is the temperature in Fahrenheit?

44.75

What is the wind speed in mph?
40.88
The wind chill index is 33.46 degrees F.

Part D: Spread of Test Scores from the Mean (tests.c)

The arithmetic mean of a set of test scores is their average, which is just the sum of the scores divided by the number of scores. For this program, you will read in four test scores from the user. Then you will calculate the mean of those four test scores. Finally, you will print out how far away from the mean, each student was. For example, if the four test scores are 75, 100, 80, and 90, the mean is (75 + 100 + 80 + 90)/4 = 345/4 = 86.25. The difference from the mean for the fours scores are 11.25, 13.75, 6.25 and 3.75, respectively. Print out all values rounded to two decimal places.
Sample Program Run

Enter the four test scores.

75 100 80 90

The mean of the scores is 86.25.

Score one differs from the mean by 11.25.

Score two differs from the mean by 13.75.

Score three differs from the mean by 6.25.

Score four differs from the mean by 3.75.
What to turn in
Turn in the following .c files: dand.c, sphere.c, windchill.c and tests.c
