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2 a) What is FDM? With a neat block diagram, explain FDM.

Ans: An important signal processing operation in analog communications is multiplexing, whereby a
number of independent signals can be combined into a composite signal suitable for transmission over
a common channel. To transmit a number of these signals over the same channel (e.g. cable), the
signals must be kept apart so that they do not interfere with each other, and thus they can be
separated at the receiving end. This is accomplished by separating the signals either in frequency or
in time. The technique of separating the signals in frequency is referred to as frequency-division
multiplexing (FDM).
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FICURE 3.29 Block disgram of frequency-division multiplexing (FIDM} system.

The block diagram for FDM is shown above.
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2 b) Explain the operation of a mixer with a neat block diagram.

Ans:

Modulated wave s;(t) Product 511) | Band-pass Modulated wave s5(f)
with carrier frequency f, modulator filter with carrier frequency 5
Ajcos (2afit)

Figure 3.21  Block diagram of mixer.

The basic operation performed in single sideband modulation is in fact a form of frequency translation,
which is why single sideband modulation is sometimes referred to as frequency changing, mixing, or
heterodyning. Suppose that we have a modulated wave whose spectrum is centered on a carrier frequency and
the requirement is to translate it upward or downward in frequency, such that the carrier frequency is changed
from to a new value This requirement is accomplished by using a mixer. As depicted in Fig. 3.21, the mixer is
a functional block that consists of a product modulator followed by a band-pass filter.

Depending on whether the carrier frequency is to be translated upward or downward, we may now identify two
different situations:

(i) Up conversion. In this form of mixing, the translated carrier frequency, denoted by 2, is greater
than the incoming carrier frequency f1. The required local oscillator frequency is therefore defined by
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(ii) Down conversion. In this second form of mixing, the translated carrier frequency 2 is smaller than

the incoming carrier frequency f1 as shown by
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3) Explain the operation of coherent detection of DSBSC modulating wave along with costas loop circuit.

Ans:
Modulated ) Demodulated
wave s{f) ——— Product ir— Low-pass —— signal Ficure 3.12 Block
modulator filter R .
v lE) diagram of coherent
) detector, assuming that the
A;cos(2mft + db) local oscillator is out of

phase by ¢ with respect to

Local the sinusoidal carrer

oscillabor ; : .
oscillator in the transmitter.
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Frcure 3.13  Illustration of the spectrum of product modulator output ¢(f) in the

coherent detector of Fig. 3.12, which is produced in response to a DSB-5C modulated wave
as the detector input.

The first term in the eqn represents a new DSB-SC modulated signal with carrier frequency 2f, , whereas the
second term is proportional to the message signal m(t).
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Ficure 3.16 Costas receiver for the demodulation of a DSB-5C modulated wave.
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4) What is VSB modulation? Explain the characteristics of a VSB filter.
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5) Explain the operation of the switching modulator with circuit diagram, and waveform

Ans:

i) gl.md byit)
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5 b) Describe the operation of envelope detector with neat diagrams and waveforms. Bring out the
significance of RC time constant of the circuit in detection of message signal without distortion

Ans:
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6 a) Discuss briefly, the operation of the ring modulator with circuit diagram and relevant waveforms.
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6 b) A carrier signal c(t) = 10 cos(2w10° t) is modulated by a message signal m(t) = 2 cos(8m 103 t) to
generate a DSB SC signal. Sketch the spectrum and calculate the bandwidth, power and modulation

efficiency.

Ans:




1) A modulating signal given by m(t) = 2 sin(10007 t) amplitude modulates a carrier given
by ¢ (t) = 10 sin(2r 10° t) with a modulation index of 0.5. Find:
a) Frequencies present in the modulated signal
b) Amplitude of each side band.
c¢) Bandwidth required.
d) Total transmitted power before and after modulation

e) Sketch the spectrum
Ans:
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