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Consider a message signal m(¢) with spectrum shown in Figure 1(a), with W =
1 kHz. This message is DSB-SC modulated using a carrier of the form Ac
cos(2f0), producing the signal s(0). The modulated signal is next applied to o
coherent detector with carrier Ay cos(2f). Determine the spectrum of the
detectr oty vhen the canier i is 125 kiz. Assume that the LPF in the
demodulator is ideal with the lowest carrier frequency for which
there is no aliasing (no averlap in Ih: frequency spectrum) in the modulated
signal s(1).

v

W oo W I
Figure 1(a): Spectrum of the message signal

The message signal m(r) whose spectrum is sncwn in Figure 1(b) is passed

through the system shown in the same figure. The bandpass filter has a
‘bandwidth of 2V centered at /y and the lowpass filter has a bandwidth of . Plot
the speetra of the signals x(1), »(¢), y2(1), (1) and ys(1). Find the bandwidths of
these signals.

ure 1(b)
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Describe the mechanism of envelope detection for AM modulation and detail
how changes in the time constant of the capacitor affect the performance of the
envelope detector.

2 C d ideband (SSB) modulation with i
(DSB) modulation in terms of bandwidth utilization and power efficiency.

<

Examine the consequences on an AM scenario if a user relocates from the
transmitter, along with methods to alleviate these cffects.

A signal x() of fnie energy is applied 0 a square-law device whose output (1
is given by J(0) = x(1). T (1) is limited interval 7
<f <W. Show that the spectrum of (1) i limited to 20V < < 2.

Consider the quadrature carrier multiplex system shown in Figure 3(a). The
multiplexed signal (1) is applied to a communication channel of frequency
cesponse ), Th chanel o s then applied to the recciver |||pnll Here /c
W, W]. Find

) the eltion between . and
i) Ihe condition on H(f), and

he frequency response of the LPF that is necessary for recovery of the
messxge signals mi(1) and () at ihe rcciver ouput. Assume a rel-
valued channel impulse response

emzegin)

——

Figure 3(a): Quadrature carrier multiplexing system

b)  Define the criteria that must be met for the characteristics of the VSB filter.

©) Describe the working principle of a Costas receiver and its importance in phase
‘synchronization.
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