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Problem 1. Calculate the RMS value of the following wave forms:
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Problem 2. Convert the following complex numbers to the polar form. Represent each
number in the complex plane.
a) 10-,20
b) 0.5—l2
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Problem 3. You work for Conserve Inc., a company that builds voltage conversion
devices. The devices convert a voltage of constant amplitude ¥,,. to an time varying
“alternating” voltage. The efficiency of the alternating voltage signal is a function of the
RMS value of the signal. In fact the efficiency is proportional to the RMS value.

Device A converts the constant voltage V... to a time varying voltage whose frequency

spectrum is shown on Figure 4(a). Device B converts V. to a signal whose frequency

spectrum is shown on Figure 4(b).

Your job is to determine, by looking at the spectral data, which device is more efficient
according to the above definition. Justify your answer by determining the form of the
time domain in each case.

1.4-

of armplitude
] —
oo

1 1 1

=]

o

g}
1

= 0.4-

o 200 400 &a0 200 1040

Freauency
Figure 4(a). Spectrum from Device A
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Figure 4(b). Spectrum from Device B
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Problem 4.

Two signals have been processed by a spectrum analyzer (a device that gives the
frequency content of a signal) with the results are indicated on the following plots. The
horizontal axis represents the frequency content expressed in terms of the mode number
k and the vertical axis shows the corresponding signal amplitude at that frequency.

Draw a qualitative graph of the corresponding signals in the time domain. Make sure that
you indicate the relevant signal parameters in each case.
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Problem 5.  Determine the Nyquist frequency and the Nyquist rate for the following
signals.

1. y(¢) =2sin(207t) + 4 cos(307¢)
2. y(t) =2sinc(20¢)

3. p(f) = % +sin(10021) cos(307¢)
y(x)
1
Vs s X

IS

y(tj = ¢ % sin(707¢)



