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Final Exam

This is a take-home final exam, due beginning of class on 09-DEC-02 IN CLASS (no e-mail, no mailbox).  the test is open book, open consultation, but you must comprehend the work you hand in.

There are three parts to this exam:

Part 1) Written part:  Consists of filling in answers in the designated places on these contiguous sheets, and handing all in on Dec-09 (no e-mail submissions).

Part 2) Programming part:  Consists of a homework-like program, described below.  You submit the usual diskette with Java project and the specified hard copy.  

Part 3) Project Presentation part: On December 9, our two graduate students will present their special graduate projects.  You will be required to attend and participate in a question and answer session.  

Grading of the final exam will be based upon your submissions and an interview with the professor to assess your comprehension of your submissions.
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Part 1) Written part:
Sound Waves

Assume the speed of sound in air at sea level is 1,000 feet per second for the questions below.

Q: In air at sea level, what is the length (feet) of a wave whose frequency is 1,000 Hz 

(1 kHz)? 

Answer: ________________________________________________

Q: Suppose air at atmospheric pressure is mixed with a denser gas so that its density is now double that of air.  What is the speed of sound in this mixture of gases?

Answer: _________________________________________________

Q: What is the frequency (Hz) of a sound wave whose length is 1.2 inches?

Answer: _________________________________________________

Q: What is the period of the wave in the question above (seconds)?

Answer: _________________________________________________

Q: A pure tone of 440Hz (sine wave) is fed to a microphone whose output line has a fixed DC bias to it imposed by a battery.  The resulting signal ranges between -.5V and +1.5V.  

What is the value of the DC bias from the battery (in volts)?

Answer: _________________________________________________

What is the amplitude of the sine wave (in volts)?

Answer: _________________________________________________

What is the period of the signal(in seconds)?

Answer: _________________________________________________

Q: A sine wave of 100 Hz is delayed by 2 milliseconds (.002 seconds).  I.e., it starts at a value of zero at time .002 seconds.


Express this wave as a function of time, t, as a sine wave with phase lag.

Answer: _________________________________________________

Now express the wave as the sum of sine and cosine, each with no phase shift.

(Express fixed coefficients as sines and cosines of phase, not evaluated numbers).

Show your work.

Answer: _________________________________________________

Sinusoids and Complex Numbers
Q: Using algebra and trigonometric identities, show that multiplying any complex numbers a + b j and c + d j adds their angles and multiplies their lengths (Do NOT use Euler’s formula).

Answer: 

_________________________________________________

Q: What is the quotient of (1 + j )/ (-3 + 2j) ? Compute by hand below, no programs.

Answer: 

_________________________________________________

Q: A microphone signal is being sampled at 16,000 Hz and recorded.  Some crank blows a whistle at 17,000 Hz into the microphone.  When the recording is played back, what will that 17,000 Hz signal sound like to the listener (answer in Hz, show your work).  I.e., to what frequency does the whistle get aliased?

Answer:

 _________________________________________________

Digital Signal Processing
Q: A signal of period 5 seconds is sampled 2 times in the period, (N = 2) yielding sample values of 1V and 2V respectively at t = 0 and t = 2.5 sec.

What is the Nyquist frequency of this digitized signal?

Answer: _________________________________________________

Compute a DFT  using Steiglitz equation 2.6 , p 152, by hand, showing your 

work below.  What are the coefficients of this fourier transform?

Answer: 

_________________________________________________

Q: A signal x(t) of length 1 second is sampled at 2Hz (i.e, N=2) , and a DFT is performed using Steiglitz equation 2.6 , p 152, yielding the coefficients X0 = 1 +  0j ,    X1 = -1 + 0 j

What is the equation of the signal with respect to time of the reconstructed signal based on these two coefficients?

Answer: _________________________________________________

In the space below sketch the reconstructed of the signal based on the two coefficients for all values of t between t = 0 and t = 2 (i.e., not just the sample points).
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Part 2) Programming part:
I will be giving you a data file consisting of an encrypted message of characters.  I have encrypted it by adding the integer 3 to the integer value of each character.  Your mission, should you decide to accept it (and get graded!) is to read and decode the message.  You do not know how long it is, but you do know it is characters, and you know the encryption rule.

Write a Java JFrame application program called “MyFileInput.java” which opens a file, wraps it in a FileInputStream, and wraps that in a DataInputStream.  From the DataInputStream read all the characters into an array, then subtract the integer 3 from every element of the array, and print out the characters in sequence on a single line at the system console (System.out.print).

There is only one method you may use from the Futil class of diffCad: Futil.getReadFileName( ). Do not use other built -n methods of that class. Use the methods from stream classes in java.io.* .

Hint 1 - For guidance, observe the structure of the program MyFileOutputJFrame.

Hint 2 - Build your program up a few lines at a time, with System.out.println statements to check intermediate results as you develop the code.

-> Hand in the entire project including the source code and .mcp file on a diskette.

-> Hand in hard copy of your code.   

-> Hand in hard copy of the screen shot of your decoded message.

PUT THE WORD “FINAL” AND YOUR NAME ON ALL SHEETS!

If you absolutely can’t solve the problem, I will be doing it in class after the project presentations.  You will receive partial credit for working out the solution with me at this session.

Part 3) Project Presentation part:

Listen to the graduate student presentations after the homework is handed in.   At the end of each presentation you will be requested to ask questions of the speakers.

After presentations, the speakers will be dismissed.   I will then individually interview you to spot check your comprehension of Parts 1 and 2 of your exam.

