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Communication Systems (Taught by Mohammad Hadi)
Quiz 1 (Held on Mon., Oct. 2, 2020)

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

Question 1
Find the Hilbert transform of the bandpass signal with the spectrum shown in Fig. 1.
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Figure 1: Spectrum of a bandpass signal.

X(f) = A
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f − f0
B
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f + f0
B

)
]
e−j2πτf

Xa(f) = 2u(f)X(f) = 2AΛ(
f − f0
B

)e−j2πτf

xa(t) = 2ABsinc2(B(t− τ))ej2πf0(t−τ)

x̂(t) = ={xa(t)} = 2ABsinc2(B(t− τ)) sin(2πf0(t− τ))

Question 2
Find the time-domain lowpass equivalent of the bandpass signal with the spectrum shown in
Fig. 1.

xl(t) = xa(t)e
−j2πtf0 = 2ABsinc2(B(t−τ))ej2πf0(t−τ)e−j2πtf0 = 2ABsinc2(B(t−τ))e−j2πτf0
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