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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1 Explain flat top sampling with necessary waveforms and equations. Discuss 

aperture effect. 

[10] CO1 L2 

2(a) A bandpass signal 𝑥(𝑡) has the spectrum shown in Figure 1. The signal 𝑥(𝑡) is 

sampled at 25 Hz. Draw the spectrum of the resulting signal. Indicate how the 

original signal can be reconstructed from the sampled signal. 

 

 
Figure 1. 

 

[05] CO1 L2 

2(b) Four message signals bandlimited to 3 kHz, 1 kHz, 1 kHz and 1 kHz are to be 

transmitted over a channel in TDM fashion. Set up a scheme for realizing this 

requirement. What should be the speed of the commutator? What is the 

minimum channel bandwidth required? 

[05] CO1 L3 

3(a) A PCM system uses a uniform quantizer followed by an n-bit encoder. 

Assuming sinusoidal input, show that SQNR =  1.76 + 6.02𝑛 dB.  

[05] CO1 L3 

3(b) A compact disc recording system samples each of two stereo signals with a 16 

bit analog to digital converter at 44.1 kHz. Determine the output SQNR for a 

full scale sinusoid. If the CD can record 1 hour music, determine the number of 

bits recorded on the CD. 

[05] CO1 L3 

4 Discuss the need for non-uniform quantizer for speech signals. Explain 𝜇 −law 

and A-law.  

[10] CO1 L1 

5 With neat block diagrams and necessary equations, explain DPCM transmitter 

and receiver system.  

[10] CO1 L2 

6 Discuss slope overload distortion and granular noise with respect to delta 

modulation. Derive an expression for maximum output SQNR of a delta 

modulator assuming sinusoidal input.  

[10] CO1 L3 

7 Assuming equiprobable 0s and 1s, derive an expression for the power spectral 

density of NRZ unipolar signal.   

[10] CO2 L2 

8 Derive Nyquist criterion for distortionless transmission of binary symbols. 

Arrive at the ideal solution to ISI. 

[10] CO2 L2 
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