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1. An FM modulator has output
X(t) = 20cos[e,t + 27k, [ m(£)dé]

where fp = 10 Hz/volt and m(t) is shown below. (a) Sketch the phase deviation in radians. (5%) (b)
Sketch the frequency deviation in Hz. (5%) (c) Determine the peak frequency deviation in Hz.
(10%)
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2. A delta modulator has the message signal

m(t) = 2sin[2 7 (20)t] + 5sin[2 7 (10)t]
Determine the minimum sampling frequency required to avoid slope overload, assuming that the
impulse weight (or step size) g'is 0.1. (20%)

3. A sinusoidal signal of frequency 10 Hz is to be sampled periodically. (a) Find the maximum
allowable time interval between samples. (5%) (b) Samples are taken at a rate of 30 samples/sec.
Construct a plot of the sampled signal spectrum in order to illustrate that this is an acceptable
sampling rate to allow recovery of the original sinusoid. (5%) (c) The samples are spaced 1/15
seconds apart. Construct a plot of the sampled signal spectrum that shows what the recovered signal
will be if the samples are passed through a lowpass filter such that only the lowest frequency
spectral lines are passed. (10%)

4. Assume we have an information source with output alphabet probabilities: {0.16, 0.06, 0.10, 0.14,
0.18, 0.24, 0.12}. We want to use 0, 1, and 2 (rather than the traditional 0 and 1) to design a ternary
Huffman code. (a) Give the resulting codes for the seven alphabets. You need to show the coding
process in a tree diagram. (10%) (b) What is the average coding length L for an alphabet? (5%) (c)
Compute the entropy H of the source and compare it with the value of L. (5%)

5. Explain the following terminologies: (a) eye diagram (5%); (b) group delay (5%); (c) direct
sequence spread spectrum (5%); (d) rate-distortion function (5%).



