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Problem 1: 25 Points

Consider the normal AM signal s(t) = A, [1 + p cos(2r150t)] cos2m(1500)¢.
When p = 0.42, s(t) has a total average power of 47.3 W.

Find the power efficiency n

Find the bandwidth of s(t)

Calculate the average power in the carrier
Calculate the average power in the upper sideband.
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Problem 2: 25 Points

The message signal m(t) = 3 cos(2z60¢) + 6 cos(21r120t) along with the carrier
signal c(t) = 4 cos(2n1200t) are aj jodulator ti the double
sideband suppressed carrier Sigr 1e demodulator is as sh n the figure

below. It consists of a multi
generated signal is c'(t) =2
pass filter is 100 Hz. !

s(t)

¢'(t) = 2 cos(2m12

Find the bandwidth €
Find the time-domain
Find the total avi
Find the signal 2
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Problem 3: 25 Points

Consider the double sideband suppressed carrier signal

s(t) = 2 cos(2mw140t) cos(2m1750¢) )
An upper single sideband signal g(t) is to be generated from s(t) using the filtering
method

a. Find g(t), assuming an ideal bandpass filter is used.

b. Find the best choice for the center frequency of the bandpass filter used to
produce g(t)

c. Draw the block diagram of the receiver used to recover m(t) from g(t) without
distortion identifying the details and properties of each block.

d. What will be the output of the diagram of part ¢?

Problem 4: 25 Points

The audio signal m(t) = Apcos(27(100)¢) frequency modulates the carrier ¢(t) =
cos2m(1000)¢. The resulting FM signal is

s(t) = cos[2m(1000)¢ + Bsin2m(100)¢].
When A4,, = 1.8, s(t) shows a peak frequency deviation of 320 Hz.

Find the FM modulation index

Use Casron’s rule to estimate the bandwidth of s(t)

Find kf , the sensitivity of the FM modulator in Hz/V

If A,, changes to 3.2 V, find the new frequency modulation index.
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Good Luck
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