
Part 1
The questions in this part of the assignment are based upon the binary number system.   This part of the assignment must be submitted on paper.  Make sure that you include your name, student id number, lab section number, and date in the following format at the top of your paper:


1. Convert each of the following binary numbers into their decimal equivalent:

a. 11101101

b. 100001

c. 1111101

d. 1111000011

2. Convert each of the following decimal numbers into their binary equivalent:

a. 110

b. 25

c. 257

d. 138

3. Answer the following questions about logarithms:

a. Compute log2 256

b. Compute log3 243

c. Solve for x in this equation:  logx 512 = 3

d. Solve for x in this equation:  log5 x = 4

e. Given a decimal number x, describe an algorithm that makes use of the log function to determine the number of digits in x’s binary representation.

Part 2
In this part of the assignment, you will write an algorithm to solve the following problem and you will implement the algorithm in the C programming language.


Example execution:


Enter initial height in feet:  270

After 1 second, the object has fallen 16 feet.


After 2 seconds, the object has fallen 64 feet. 

After 3 seconds, the object has fallen 144 feet.


After 4 seconds, the object has fallen 256 feet.


After 5 seconds, the object is on the ground.


After 6 seconds, the object is on the ground.

Design Process
1. Variables:  Make a list of the variables and constants you expect to use.  List their type as well as what data value they are supposed to store.

2. In English, briefly sketch the computations that need to be made, as well as the order they must be performed in your program.

3. Decide on certain subtasks that you want to complete and test before you tackle the whole problem.  The divide an conquer approach, for example, reading in the input.

4. Make a list of the different test cases you want to run your program on, as well as the expected output of these test cases.  Explain how each of these examples tests different aspects of your program.  Explain why you feel that your set of test data is complete.

Coding and Debugging
Using your design, start coding your program in C.  Document the changes you have to male while debugging.  Why did you have to make these changes?  When you are finally done developing your program, you must test the entire application.  Run all the test cases you outlined in your testing design.  If necessary continue debugging.  What problems did you run into at the point?  Why?  Are there other test cases that you now feel should be included that you did not list beforehand?  Why do you feel that you need to add them?  Did your program work correctly on them as well?

What to Submit
In recitation lab next week you must submit the following:

· A hard-copy of your source code, which should be fully commented.   An example of how your comments and documentation should be done will be put on the course web page.

· A write-up of the design and testing process outlined above, answering all the questions that were posed in the above sections.

· Your answers to the problems in Part 1 of this assignment.

· An electronic copy of your source code (put it on a 3.5” floppy disk).  Be sure to put your name, student id number, course number and lab section on the floppy disk.

Put all the items listed above in a large envelope (so that nothing needs to be folded) and put your name, student id, course number, and lab section clearly on the front of the envelope.



















































































































Write an algorithm that calculates the distance an object has fallen after each second for a total of 10 seconds.  First you will ask the user for the initial height of the object and then you will print a message indicating how far the object has fallen after each time interval.  If the object hits the ground before the time interval is up, you will print the message “the object is on the ground” instead.





For calculating the distance the object has fallen at each time interval use the following expression:  distance = ½G * (time)2  where G = 32 ft/sec2.
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