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Communication Systems (Taught by Mohammad Hadi)
Quiz 4 (Held on Sun., May 22, 2021)

Student Name: ........................
Student Number: ....................

Question 1
Consider the block diagram of Fig. 1, where

1. m(t) is a lowpass message with the bandwidthW .

2. The output of theUSSBmodulator isu(t) = AcUSSB

[
m(t) cos(2πfcUSSB t)−m̂(t) sin(2πfcUSSB t)

]
.

3. The FMmodulator has the indexβf and its output is v(t) = AcFM cos(2πfcFM t+2πkf
∫ t
−∞ u(τ)dτ).

4. The USSD demodulator is an ideal coherent receiver.

5. The FM demodulator is an ideal FM receiver.

6. The required filters in the modulators and demodulators are ideal.

7. nW (t) is an AWGN noise with the power spectral density N0
2 .
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Figure 1: Cascade of USSB and FM modulations.

(a) Calculate the occupied bandwidth on the channel.

(b) Calculate the power transmitted to the channel.

(c) Assuming high SNR conditions, find the SNR of ũ(t).

(d) Assuming high SNR conditions, find the SNR of m̃(t).
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