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Q1.
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For ideally sampling of x(t) , the Fourier transform of x(t) is given by :
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In this case x(t) can be reconstructed using LPF with a cutoff frequency fc such that
25< f, < 35KHz.
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In this case the signal x(t) can 't be reconstructed from x,(t) ( aliasing distortion ) .
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In this case x(t) can be reconstructed using BPF over f < | f | <925 KHz with 10< f; < 15
KHz . 1=
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Q2.

(a) Superheterodyne Receiver:
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Most modern radio and TV receivers (whether for AM or FM bands, other frequency ranges, or other
modulation methods) use the superheterodyne (“superhet” for short) technique. This enables important
signal processing operations, such as demodulation, to be done at a more convenient lower frequency,
rather than at the original high frequency of the incoming signal, as well as providing other advantages.
The signal is mixed with a local oscillator (LO) signal and shifted down to an intermediate frequency (IF)
before demodulation.

(b)

(i) The highest and lowest frequencies broadcast will correspond to the “outside edges” of the two AM
sidebands. These will be at :
1550 -5=1545kHz and
1550 + 5 = 1555 kHz.
(ii) The original carrier frequency will be shifted down to the IF frequency

of 455 kHz by the mixer. Hence the highest and lowest corresponding frequencies which must be
passed by the IF amplifier are:

455 - 5 =450 kHz and

455 + 5 = 460 kHz.
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Amplifier No. F (ratio) Gain (ratio)

1 3.981 10

2 6.309 15.848

3 12.589 10
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Q4.

(i) High-Level AM Transmitters:

In high-level transmission, the powers of the carrier and modulating signals are amplified before applying
them to the modulator stage .The required transmitting power is obtained from the last stage of the
transmitter, the class C power amplifier.

Transmitting
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power amplifier
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(if) Low-Level AM Transmitters:
The low-level AM transmitter is similar to a high-level transmitter, except that the powers of the carrier
and audio signals are not amplified. These two signals are directly applied to the modulated class C power

amplifier.

Modulation takes place at the stage , and the power of the modulated signal is amplified to the required
transmitting power level . The transmitting antenna then transmits the signal.
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Q5: TDM System:
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(a) Transmitter and receiver
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(b) Waveform of TDM signal



