PAGE  
1

ECOMMS


 
Final Exam

             
   May 5, 2008
Spring 2008 






                    
1:00-3:00 PM
Student’s Name: 









DIRECTIONS: This exam consists of three parts – Part A, Part B and Part C. Answer all questions in all three parts. This exam is OPEN TEXTBOOK/NOTES, CLOSED COMPUTER/WEB. Calculators are permitted. Remember to specify UNITS for all answers. Use proper NOTATION. Show ALL WORK. List ALL ASSUMPTIONS.
Part A (4 questions @ 10 points each = 40 points)

1. Let the probability of occurrence of a message be p. 

(a) Plot the amount of information gained by the occurrence of this message as p varies from 0 to 1. Specifically indicate the values along the x- and y-axes for p = 0; p = 0.5 and p = 1.0.
(b) Plot the contribution of the average information generated by the message to the total source entropy for varying values of p. Again, indicate the values along the x- and y-axes for p = 0; p = 0.5 and p = 1.0.

(c) What observations can you make from the two plots that you have generated?
2. The number of bits required to store text is much less than that required for storing its spoken equivalent. Explain the reason for this.
3. What are the design considerations used in choosing the time-constant of an envelope detector so that it can successfully demodulate standard-AM signals?

4. Describe a procedure for calculating the range of modulation indices of an ICL8038 Precision Waveform Generator/Voltage Controlled Oscillator that is used as a frequency-modulator.

Part B

5. A dual-mode cell phone is designed to operate either in the 900-MHz band or in the 1.9-GHz band. The cell phone uses a superheterodyne receiver with a 500-MHz IF for both modes.

(a) Calculate the LO frequency and the image frequency for high-side injection when the phone receives an 880-MHz signal.
(b) Calculate the LO frequency and the image frequency for low-side injection when the phone receives a 1.960-MHz signal.
(c) Discuss the advantages of using a 500-MHz IF for this dual-mode cell phone.

(20 points)
Part C

6. Community Telephone Service

You are required to design a digital telephone service for a rural subdivision with about 400-subscribers. You are provided with 50 twisted-wire-pair lines in order to accommodate a maximum system length of 50-miles. The encoded VF signals are of telephone quality – i.e. the maximum audio frequency is limited to 4-kHz. The system you design must support full-duplex communications – i.e., both parties can talk and listen simultaneously to the other person. You are also required to conform to the North American digital TDM standards.

(a) In beginning your design process, what level system in the TDM hierarchy would you choose? Why?

(b) How many subscribers can be supported if all the 50 twisted-wire-pair lines are placed into service?

(c) How many subscribers can be supported if 2 of the 50 twisted-wire-pair lines are reserved for spares?

(d) What is your system data rate at full capacity?

 (40 points)





















































































































