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Q.1(a)   State the low pass sampling theorem. What causes the aliasing? [1+1] 3 2 
Q.1(b) Given the signal 𝑚(𝑡) = 10 𝑐𝑜𝑠2000𝜋𝑡 𝑐𝑜𝑠8000𝜋𝑡. Find the minimum sampling rate 

based on the band pass sampling theorem. 
[3] 1 2,3 

     
Q.2(a) Explain the need of commanding. Draw an input-output characteristics which 

provides compression.  
[1+1] 1 2 

Q.2(b) A binary channel with bit rate 𝑅௕ = 36000 bits per second is available for PCM 
voice transmission. Find appropriate values of the sampling rate, number of 
quantization level, and the binary digits n, assuming 𝑓ெ =3.2 kHz.     

[3] 1 3 

     
Q.3(a) What are the limitations of a Delta modulator? [2] 2 4 
Q.3(b) Draw the waveforms for the sequence 10110010 using polar return to zero, AMI 

and Manchester signaling.  
[1+1+1] 1 3 

     
Q.4(a) How is orthogonality of two signals defined? [2] 2 1 
Q.4(b) Draw the signal space diagram of signals  𝒙𝟏(𝒕), 𝒙𝟐(𝒕), 𝒙𝟑(𝒕) given by 

𝒙𝟏(𝒕) = 𝑨√𝑻𝒖𝟏(𝒕) 

𝒙𝟐(𝒕) =
𝟑

𝟐
𝑨√𝑻𝒖𝟏(𝒕) +

𝟏

𝟐
𝑨√𝑻𝒖𝟐(𝒕) 

𝒙𝟑(𝒕) =
𝟑

𝟐
𝑨√𝑻𝒖𝟏(𝒕) −

𝟏

𝟐
𝑨√𝑻𝒖𝟐(𝒕) 

[3] 3 3 

     
Q.5(a) Prove that the correlator and matched filters give identical reception 

performance. 
[2] 3 4 

Q.5(b) In a data transmission system, ‘0’ and ‘1’ are represented by the presence and 
absence of the waveform shown in the figure. Show a graphical representation of 
the response of the Matched filter. 
 
 
 
 
 
 
 
 
 

[3] 3 2 
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