TDC 362

Homework 3

Due No Later Than October 5th Classtime
Chapter 5 – Analog Transmission
1. An analog signal has a baud rate of 3000 baud and a bit rate of 33000 bps.  How many data elements are carried by each signal element?  How many signal elements do we need?

2. What is the required bandwidth for the following cases if we need to send 4000 bps?
a. ASK (d=1)
b. FSK with 2Df = 4kHz (d=1)
c. QPSK (d=0)
d. 16-QAM (d=0)
3. What is the number of bits per baud for the following techniques?

a. ASK with four different amplitudes

b. FSK with 8 different frequencies

c. PSK with four different phases

d. QAM with a constellation of 128 points

4. Draw the constellation diagram for the following:

a. ASK with peak amplitude values of 1 and 3

b. BPSK, with a peak amplitude value of 2

c. QPSK, with a peak amplitude value of 3

5. Draw the signal constellation for a modem that used the QAM defined by the following:

Bit Values

Amplitude of Signal

Phase Shift of Signal
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0

001
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90 degrees

011
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90 degrees

100



1



180 degrees

101



3



180 degrees

110



1



270 degrees

111



3



270 degrees

Chapter 6 – Multiplexing
6. Assume that a voice channel occupies a bandwidth of 4 kHz.  We need to combine five voice channels into a link starting at 50 kHz.  Show the configuration, using a frequency domain representation (similar to Figure 6.6).  Assume there is a guard band of 500 Hz between each channel.
7. We have six sources, each creating 500 characters per second. If the interleaved unit is a character and one synchronizing bit is added to each frame, find (a) the data rate of each source, (b) the duration of each character in each source, (c) the frame rate, (d) the duration of each frame, (e) the number of bits in each frame, and (f) the data rate of the link.
8. Draw a block diagram, similar to the one in the PowerPoint slides (slide #6.30 “TDM of Analog and Digital Sources”) on multiplexing that will accommodate four 300-bps synchronous digital inputs and one analog input with a bandwidth of 500 Hz.  Assume that the analog samples will be encoded into 4-bit PCM words.

