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INTERNAL ASSESSMENT TEST – II 

Sub: DIGITAL COMMUNICATIONS Code: BEC503 

Date: 29/ 11 / 2025 Duration: 90 mins Max Marks:  50 Sem: V Branch: ECE 

Answer any 5 full questions 

 Marks CO RBT 

1 a.  Discuss pre-envelope and complex envelope of bandpass signals with relevant 

    equations. Plot the spectra of a bandpass signal, its pre-envelope and complex envelope. 

 

b. Find the pre-envelope and complex envelope of x(t) = Ac [1 + Ka m(t)] cos (2πfct) 

      where m(t) is a lowpass signal band limited to W Hz and f c>>W  

[5+5] CO1 L3 

2 a. Define Hilbert transform. State and prove the properties of Hilbert transform. Plot 

the magnitude response and phase response of the ideal Hilbert transformer.                      

b. Determine the Hilbert transform of the signal 

                                                       x(t) = 2     0≤t≤T                0 otherwise                                                                       

[5+5] CO1 L3 

3 
Consider a (2,1,2) Convolutional encoder with g1=101 and g2=011 . Decode the code 

sequence {11,01,01,10,00,01,11} using Viterbi algorithm. 

[10] CO2 L2 
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INTERNAL ASSESSMENT TEST – II 

Sub: DIGITAL COMMUNICATIONS Code: BEC503 

Date: 1/ 11 / 2025 Duration: 90 mins Max Marks:  50 Sem: V Branch: ECE 

Answer any 5 full questions 

 Marks CO RBT 

1 a) Discuss pre-envelope and complex envelope of bandpass signals with relevant 

    equations. Plot the spectra of a bandpass signal, its pre-envelope and complex envelope. 

b) Find the pre-envelope and complex envelope of x(t) = Ac [1 + Ka m(t)] cos (2πfct) 

      where m(t) is a lowpass signal band limited to W Hz and f c>>W 

[5+5] CO1 L3 

2 a. Define Hilbert transform. State and prove the properties of Hilbert transform. Plot 

the magnitude response and phase response of the ideal Hilbert transformer.                               

b. Determine the Hilbert transform of the signal 

                                                    x(t) = 2     0≤t≤T                0 otherwise                                                                     

[5+5] CO1 L3 

3 
Consider a (2,1,2) Convolutional encoder with g1=101 and g2=011 . Decode the code 

sequence {11,01,01,10,00,01,11} using Viterbi algorithm. 

[10] CO2 L2 
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4       Derive the expression for error probability of binary QPSK. [10] CO2 L1 

5 a) Explain M-ary QAM. Draw the constellation diagram for M=4. 

b) In a PSK system the transmitted binary data is 106 bps.PSD of zero mean AWGN is  

10−10 W/Hz. The amplitude of the received signal is 1µV.Find the probability of error 

using coherent detection. 

  [6+4] CO2 L3 

6 3. Obtain a set of orthonormal basis functions for the following set of signals.  

4.  

Express the signals as a linear combination of basis functions. Draw the signal space 

diagram (Constellation Diagram). 

[10] CO1 L3 

7 
Consider the (3,1,2) convolutional encoder with generator sequences g(1)=(1 1 0), g(2)= (1 0 

1) and g(3)=(1 1 1). a)Draw the encoder block diagram. b) Find the code word corresponding 

to the information sequence (1 0 1 0 1) using time domain and transform domain approaches. 

[10] CO5 L3 

4       Derive the expression for error probability of binary QPSK. [10] CO2 L1 

5 a) Explain M-ary QAM. Draw the constellation diagram for M=4 

b) In a PSK system the transmitted binary data is 106 bps.PSD of zero mean AWGN is  

10−10 W/Hz. The amplitude of the received signal is 1µV.Find the probability of error 

using coherent detection. 

  [6+4] 

 
CO2 L3 

6 5. Obtain a set of orthonormal basis functions for the following set of signals.  

6.  

Express the signals as a linear combination of basis functions. Draw the signal space 

diagram (Constellation Diagram). 

[10] CO1 L3 

7 
Consider the (3,1,2) convolutional encoder with generator sequences g(1)=(1 1 0),g(2)=(1 0 

1) and g(3)=(1 1 1). a)Draw the encoder block diagram.  b) Find the code word corresponding 

to the information sequence (1 0 1 0 1) using time domain and transform domain approaches. 

[10] CO5 L3 
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