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2. A noiseless 4-kHz channel is general 16 bits per sampled every 1 msec. What is the maximum data rate?
  2Hlog2216
 =2*4000*16

 =128000 bps

3. Television channels are 6 MHz wide. How many bits/sec can be sent if four-level digital signals are used? Assume a noiseless channel.
  2Hlog24

 =2*60000000*2

 =24000000 bps

4. If a binary signal is sent over a 3-kHz channel whose signal-to-noise ratio is 20dB, what is the maximum achievable data rate?
  20 = 10log10S/N

   2 = log10S/N

 S/N = 100

  3000*1og2(1+100)

 =19974.63 bps

5. What signal-to-noise is needed to put a T1 carrier on a 50-kHz line?
  The maximum data rate to T1 carrier is 1.544Mbps, so we have:

50000*log2(1+S/N) = 1544000


log2(1+S/N) = 30.88


1+S/N = 1976087933


S/N = 1976087932

So the signal-to-noise is 10*lg1976087932 = 93db

22. A modem constellation diagram similar to Fig.2-25 has data points at the following coordinates: (1, 1), (1, -1), (-1, 1) and (-1, -1). How many bps can a modem with these parameters achieve at 1200 baud?

The modem constellation diagram has four data points, it has four combination each baud can transmit 2 bits. So in 1200 baud it can achieve 2*1200= 2400bps

23. A modem constellation diagram similar to Fig.2-25 has data points at (0,1) and (0,2). Does the modem use phase modulation or amplitude modulation? 

The modem use amplitude modulation.

30. What is the percent overhead on a T1 carrier; that is what percent of the 1.544 Mbps are not delivered to the end user? 

In figure 2-33 the T1 carrier have 24 Channel, each channel has 8 bits, 7 bits are data and 1 is for control, so the control bit is not delivered to the end user and the T1 carrier bit 1 is a framing code also is not use for end user. 

So T1 carrier total has 25 bits are not delivered to the end user, then the percent overhead on a T1 carrier are not delivered to the end user equal: (25*8000/1544000)*100% = 12.95%

31. Compare the maximum data rate of a noiseless 4-kHz channel using 
(a) Analog encoding with 2 bits per sample. 
(b) The T1 PCM system. 

(a)

2Hlog222

= 2* 4000 * 2

=16000 bps

(b)

 2Hlog22193
= 2 * 4000 * 193

=1544000 bps

33. What is the difference, if any, between the demodulator part of a modem and the coder part of a codec? (After all, both convert analog signals to digital ones) 

Both generate a digital signal, but the demodulator accepts a modulated sine wave only while the coder accepts an arbitrary analog signal.

34. A signal is transmitted digitally over a 4-kHz noiseless channel with one sample every 125msec. How many bits per second are actually sent for each of these encoding methods? 
(a) CCITT 2.048 Mbps standard. 

a) 

30B + 1D choice
30 * 64kbps + 1 * 16kbps = 1.936Mbps

(b) DPCM with a 4-bit relative signal value. 

b) 4 bits/125 msec = 30Mbps

(c) Delta modulation. 

c) A single bit is transmitted telling whether a sample is above or below the previous one.
1 bit/125 msec = 10Mbps
