TDC 362

Autumn 2011
Midterm Exam Study Guide with Answers
120 minutes maximum, calculator acceptable

You may bring one crib sheet of notes, 8.5 x 11 inches, single-sided

Chapters 1-7 Forouzan textbook and PowerPoint slides

Possible topic areas:

1. OSI and TCP/IP models (Chapters 1 and 2)

2. Data and signals (Chapter 3)
3. Digital transmission (Chapter 4)
4. Analog transmission (Chapter 5)

5. Multiplexing and spreading (Chapter 6)
6. Media (Chapter 7)
7. Compression (Huffman codes and run-length compression only)
Sample questions:

1. Which OSI layers are “missing” from TCP/IP?  Explain what that means.
The TCP/IP protocol suite does not have the presentation and session layers, but if the functions found in those layers are needed, then they can be performed at other layers within the TCP/IP suite.

2. Show the encapsulation of an email message from the moment it is created until it is transmitted over a wire.







email





TCP header
email



IP header
TCP header
email

Ethernet header
IP header
TCP header
email

3. Given a periodic composite signal composed of 3 individual frequencies: 500 Hz at 10v, 1000 Hz at 8V, and 4000 Hz at 12v, draw the frequency domain representation for this composite.




4. If a signal starts at 40 watts and experiences a 20 dB loss, what was its ending power level?

-20 db = 10 x log(p2/40)


-2  = log(p2/40)


10 ^ -2 = p2 / 40


p2 = 0.4 w

5. What frequency signal do you need if you want to transmit at 56,000 bps with a signal to noise ratio of 80 to 1?

56000 bps  =  freq x log2(1 + 80/1)


56000  =  freq x 6.34


freq  = 8832.8 Hz

6. What frequency signal do you need if you want to transmit at 56,000 bps with a signal to noise ratio of 80dB?

80 dB = 10 x log(SNR)


8  = log (SNR)


10^8  = SNR

Now plug this into Shannon


56000 bps  = freq x log2(1 + 10^8)


56000 = freq x 26.6

freq = 2105.3 Hz

7. We need to send 256 kbps over a noiseless channel with a bandwidth of 50 kHz.  How many signal levels do we need?

256,000 = 2 x 50000 x log2(L)


2.56  = log2(L)


2 ^ 2.56  = L


2 ^ 3  = L = 8

8. What are the advantages and disadvantages of the various digital encoding techniques (such as Manchester, Bipolar, B8ZS, NRZI, etc.)

Manchester, B8ZS, 4B/5B are self-clocking; others are not


Manchesters have baud 2 times the bit rate; others are 1 times the bit rate


4B/5B has a 20% overhead

9. What is the required bandwidth for ASK, FSK with 2Df=6kHz, QPSK, and 32-QAM if we need to send 8000 bps?

ASK:
band = (1 + d) x N x 1/r



band = (1 + 1) x 8000 x 1/1



band = 16,000 Hz


FSK:
band = (1 + d) x N x 1/r + 2D



band = (1 + 1) x 8000 x 1/1 + 6000



band = 22,000 Hz


QPSK:
band = (1 + d) x N x 1/r


band = (1 + 0) x 8000 x ½



band = 4000 Hz


32-QAM:
band = (1 + 0) x 8000 x 1/5




band = 1600 Hz

10. Draw three different constellation diagrams for 16-QAM.

11. Under what circumstances would you use UTP?  Coaxial cable?  Fiber optic cable?

UTP: low noise environments; < 100 meter runs


Coax: higher noise environment; high bandwidth data


Fiber: higher noise env; high bandwidth data; longer runs

12. What are the different types of fiber optic cable?

single mode; multimode step-index; multimode graded-index

13. DePaul wants to make a 1 Mbps connection from the CDM building to the DePaul Center.  What media options might work?

fixed cable probably won’t work due to ROW


wireless might work – microwave? free space optics?  Do you have LOS?


call the phone company and see what they can do for you

14. Which multiplexing technique(s) sends multiple signals at the same moment in time?

frequency division, code division, wavelength division

15. Why can’t the bad guys intercept a transmission using frequency hopping spread spectrum?

They need to be able to follow the “jumping” of frequencies

16. Perform run-length compression on the following string: 
0000000000000000000000010000011100000000000000010001


1111 1000
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0000
0000
1111 0000
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500 Hz





1000 Hz





4000 Hz








