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1. (20 points) Short answer and multiple choice

1.1 [5 points] Consider a message signal with a peak voltage of 1V and a bandwidth of
25kHz. Rank the following modulation schemes in terms of required bandwidth (least
bandwidth = 1, most bandwidth = 4)

2 psBsc

_|_Single Sideband AM
4 PM with k= 5000
3 FM with k= 500

1.2 [5 points] The Fourier Transform of a periodic signal

(a) is a series of impulses

(b) is discrete in frequency

(c) is the multiplication of an impulse train with the Fourier Transform of one
period

(d) None of the above

e) All of the a

1.3 [5 points] Vestigial Sideband modulation has a bandwidth which is

(a) greater than DSBSC

All of the bov
(e) None of the above

1.4 [5 points] Single Sideband Modulation

/Eg)}dune&.baudﬂidth by eliminating the unmodulated carrier from LC-
) reduces bandwidth by also transmitting a phase-shifted version of the message
(in order to eliminate the lower or upper sideband.

(¢) reduces bandwidth by eliminating the need for a quadrature channel.
(d) None of the above
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2. (30 points) Amplitude Modulation

Consider a message signal

(a) [8 points] Sketch the time domain signal of a large carrier AM modulated signal if &,
=0.25 and f. = 500Hz. Clearly label all axes.
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(b) [7 points] Sketch the frequency domain of the transmit signal described in part (a).
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(c) [8 points] Sketch the time domain of a DSB-SC signal when f; = 500Hz. Clearly

label all axes and points.
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(d) [7 points] Sketch the frequency domain of z}:\‘S.SB signal when f. = 500Hz.
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3. (30 points) Frequency Modulation

Consider a message signal with power spectral density

Sm(f)

v

A

-B kHz

and probability density function f, (x) = ke ™ where k= ( L which is plotted
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(2) [10 points] Plot the Power spectral density,of an FM signal if f. = IMHz and k¢ =

200, and B = 504 ,
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(b) [10 points] Plot the Power spectral density of an FM signal if f, = IMHz and k¢ =

54000 and B = 1.
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(c) [5 points] How does the bandwidth of the signal plotted in part (a) compare to @
Carson’s Rule?
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(d) [S points] How does the bandwidth of the signal plotted in part (b) compare to

Carson’s Rule?
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4. (20 points) Consider the following message signal
m(t)

| | >
5 | 1% 15 t
S v sec
. A s

lot the time domain

A

(a) [10 points]

signal for a phase modulated signal when fc = 1Hz and k, = m/10 ™= N
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(b) [10 points] MWMW&QIM the time domain

signal for a frequency modulated signal when f, = 5Hz and k¢ = 1Hz/V
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