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b. FSK with 2Af = 4 KHz

¢. QPSK

d. 16-QAM

A cable company uses one of the cable TV channels (with a bandwidth of

:blrll-;z) to provide digital communication for each resident. What is the avail-
€ data rate for each resident if the company uses a 64-QAM technique?

Find the bandwidth for the following situations if we need to modulate a
5-KHz voice.
a. AM b. FM (B = 5) c. PM(B=1)

Eg](dj the total number of channels in the corresponding band allocated by

a. AM b. FM

What is the number of bits per baud for the following techniques?

a. ASK with four different amplitudes

b. FSK with eight different frequencies

¢. PSK with four different phases

d. QAM with a constellation of 128 points

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

¢. QPSK, with a peak amplitude value of 3

d. 8-QAM with two different peak amplitude values, 1 and 3, and four differ-
ent phases

Calculate the baud rate for the given bit rate and type of modulation.

a. 3000 bps, FSK

b. 2000 bps, ASK

¢. 4000 bps, QPSK

d. 36,000 bps, 64-QAM "

Calculate the bit rate for the given baud rate and type of modulation.

a. 1000 baud, FSK

b. 1000 baud, ASK

~¢. 1000 baud, BPSK

1000 baud, 16-QAM
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A corporation has a medium with a 1-MHz bandwidth (lowpass). The corpo-
ration needs to create 10 separate independent channels each capable of send-
ing at least 10 Mbps. The company has decided to use QAM techpology. What
is the minimum number of bits per baud for each channel? What is the number
of points in the constellation diagram for each channel? Let di=0: . .
How many bits per baud can we send in each of the following cases if the sig-
nal constellation has one of the following number of points?

a. 4 b. 8 D d. 1024

Draw the constellation diagram for the following cases. Find the peak ampli-
tude value for each case and define the type of modulation (ASK, FSK, PSK,
or QAM). The numbers in parentheses define the values of I and Q respec-

tively.

a. Two points at (2, 0) and (3, 0)

b. Two points at (3, 0) and (-3, 0)

¢. Four points at (2, 2), (-2, 2), (-2, -2), and (2, -2)

d. Two points at (0, 2) and (0, —2)

The telephone line has 4 KHz bandwidth. What is the maximum number of
bits we can send using each of the following techniques? Let d = 0.

a. ASK b. QPSK c. 16-QAM d. 64-QAM




