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Question#1 (20 marks):   

(a) [6] Determine  the autocorrelation function for:      g(t)=exp(at)u(-t) 

(b) [6] A sinc pulse x(t) = 8 sinc(4t) is passed through an ideal low-pass filter of bandwidth B and magnitude 

spectrum 3)(  fH , BfB dd� , and zero otherwise. Calculate the output energy for 2 B . 

(c) [6] Consider a Low pass filter h(t) whose frequency response is given by       𝐻(𝑓) =  

Determine the 3 dB bandwidth of the filter h(t). 

        (d)  [2] Write down two reasons for the need of modulation in communication systems. 

 

Question#2(20 marks):   

Consider an AM signal with carrier  𝑐(𝑡) = 𝐴 cos  (2𝜋𝑓 𝑡) and the message signal  𝑚(𝑡) = 𝐴 cos  (2𝜋𝑓 𝑡). Then 

the AM signal is    𝑠(𝑡) = 𝐴 [1 + 𝑘 𝐴 cos(2𝜋𝑓 𝑡)] cos  (2𝜋𝑓 𝑡). Suppose the total transmitted power of this AM 

wave is 400 watts with the percentage modulation, µ=50%. For this AM wave determine: 

a) [4] The carrier amplitude, Ac 

b) [4] Power in the Carrier. 

c) [4] Power in Upper and Lower Side Bands. 

d) [4] Percentage of total power wasted in carrier i.e. wasted power. 

e) [4]  Percentage of total power in side bands, i.e. efficiency 

 

Question#3(20 marks):   

Consider the DSB-SC signal with carrier  𝑐(𝑡) = 10 cos(2𝜋2000𝑡) and the message signal 

𝑚(𝑡) = 10 cos(2𝜋500𝑡) + 20sin  (2𝜋1000𝑡). For these signals, 

a) [5] Write the time-domain equation for DSB-SC signals, and then write the time-domain equations for 

upper-sideband and lower-sideband. 

b) [5] Sketch the frequency spectrum of this DSB-SC signal, clearly labeling the frequency and amplitude axis. 

c) [10(4+4+2)] Now consider the demodulation of this DSB-SC signal using coherent demodulation as shown 

in the figure below. Assume the carrier used here is 𝑐(𝑡) = 20cos  (2𝜋2000𝑡). For this coherent 

demodulation determine 

a. Time-domain equation for V1(t) and also sketch V1(f). 

b. What should be the specification (amplitude and cut-off frequency) of LPF (low-pass filter) for 

exact recovery of message signal in terms of both amplitude and frequency (there should not be 

any amplitude scaling of message signal) ? 

c. With LPF specifications in previous part: Sketch Vo(f) and write down Vo(t). 
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