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 Telecommunications System Engineering Course 

Datacom Homework #1  
Chapter 3:

1.  Would Morse code work well in a “digitized” format in a computer system?  Why or why not?

2. What is ASCII, and what is it used for?

3. What is EBCDIC and what is it used for?

4.  What is the relationship between frequency, period, and angular frequency?

5.  What is meant when two sine waves have a “phase difference”?  Show the difference graphically. 

6.  Explain spectrum, absolute bandwidth, and effective bandwidth.  

7.  Explain how a square wave is formed.  Show this mathematically, and graphically.

8.  Explain the relationship between data rate and bandwidth. .  

9.  What is a harmonic?  What happens if we suppress the highest harmonics?

10.  Explain delay distortion.   
11.  Explain the difference between thermal or ambient noise, intermodulation noise, and impulse noise.     
12.  Given an amplifier with an effective noise temperature of 10,000( K and a 10 MHz bandwidth, what thermal noise level may be expected at the output?  
13.  What is the thermal noise level of a channel with a bandwidth of 1 MHz carrying 1000 Watts of power operating at 45( C?  
14.  (a)  Explain Nyquist’s Channel Capacity Theorem.

       (b)  Explain Shannon’s Channel Capacity Theorem.

       (c)  Both Nyquist and Shannon theorems place an upper limit on the bit-rate of a channel based on two different approaches.  How are the two theorems different?   

.
15.  What is the channel capacity of a 6 MHz broadband digital cable channel with a SNR of 9 dB? 
16.  Given a channel with an intended capacity of 20 Mbps, the bandwidth of the channel is 3 MHz.  What SNR is required to achieve this capacity?  
17. Question 4.5, Stallings, Data and Computer Communications, 6th Edition

Show that doubling the transmission frequency or the distance between the transmitting and receiving antenna attenuates the received power by 6 dB.

18.  Question 4.6, Stallings, Data and Computer Communications, 6th Edition

The depth in the ocean that EM waves can be detected increases as does the wavelength.  The military uses this fact to communicate with submarines at a frequency of about 30 Hz.  How long would a ½ wavelength antenna be at this frequency?

19.  Question 4.7 a b, Stallings, Data and Computer Communications, 6th Edition

(a)  What is the length of an antenna ½ wavelength long for sending radio at 300 Hz?

(b) What carrier frequency is required for a ½ wave antenna to be 1 meter long?

20.  Question 4.8, Stallings, Data and Computer Communications, 6th Edition

What frequency does a ½ wavelength antenna that is 0.0025 meters long receive?  
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-------------------------------------------------------------------------

| ti = ith line from top;  bi = ith line from bottom; Fi = Figure i      |

| X -> Y = replace X with Y; Ti = Table i                                |

-------------------------------------------------------------------------

-------------------------------------------------------------------------

                                January list

-------------------------------------------------------------------------

 61 Prob 2.4b, 3rd line: German and Chinese -> German and Japanese

252 b14: TE-to-NT -> NT-to-TE

-------------------------------------------------------------------------

                                December list

-------------------------------------------------------------------------

  6 b4: replace last sentence with: The receiver must be able to determine

    when a signal begins to arrive and when it ends. It must also know the

    duration of each signal element.

 46 T2.3, line 3: Table 15.2 -> Table 2.2

 77 F3.7c: summation only over odd k

 91 F3.12a: -0 -> -5

 94 F3.13: Second last bit in row "Data received" should be 0

101 b2: dt -> df

102 Pulse train: A -> (2 * A * Tau)/T    eliminate absolute value signs

103 Sawtooth pulse: Delete tau in denominator before multiply sign

125 t1: 4.7 -> 3.7

135 b7: data symbols --> signal elements

141 F5.6, HDB3: odd number of 1s since last substitution

152 F5.14a: Remove circle with "+" in upper left hand corner

160 t2: insert 2 after cos

    t6: insert n before fm

    t8: (-1)n -> (-1)^n

    b14: delete everything before the equation that starts phi(t) =

177 t27: no priority -> no parity

204 Division under (5): (2^n)M -> T

222 F7.13d: FCS is always 16 bits

228 add at end: a voice-grade line. A typical data rate is 56 kbps.

    Consider a 1000-bit frame. The link distance can range from a few tens

    of meters to thousands of kilometers. If we pick as a short distance

    d = 1000 m, then a = (56,000 bps * 1000 m)/(2 * 10^8 m/s * 1000 bits)

    = 2.8 * 10^-4, and utilization is effectively 1.0.

229 t14: ++ -> +

232 Selective Reject for W GE (2a + 1): 1 -> (1 - P)

233 Insert at top: f(i) = 1 + (i - 1)K =(1 - K) + Ki. Then(footnote 5):

236 t5: can used -> can be used

265 t9: frequency-division modulation -> frequency-division multiplexing

279 F9.2: rightmost "subscriber loop" should be "connecting trunk"

284 t2: 49 -> 48

318 b19: Many have -> Many of

319 b14: identify -> identity

325 F10.10a.c: Next mode -> Next node

336 F10.18:Last three labels should be HTC, LOC, HOC

340 Prob 10.13: Repeat problem 10.12

343 b19: M -> T

379 b1: form the pool -> from the pool

    F11.18c: last EA bit = 1

489 F14.8a: FS is 12 bits

508 Prob 14.3: 1000 frame/sec -> 10^4 frame/sec

546 t9: most also -> must also

572 t9: two pair -> pair

613 b15: through 1601 -> through 1600

625 F17.9, Transition from closing: FIN, ACK -> ACK of FIN

730 t7: servers -> gateways

    t12: proxy -> gateway

764 RESUME and RELEASE rows: continuation for col. 4 appears in col. 1

778 cnet is not available on Win32 at present
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