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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

1 a) Explain the process of natural sampling with relevant diagrams 

and equations. 

CO1  10 

 b) A signal g(t) = 10cos(200t) cos(2000t) is sampled at the rate 

of 2500 samples/second. 

i. Sketch the spectrum of the sampled signal 

ii. Specify the cutoff ideal reconstruction filter so as to 

recover g(t) from g(t). 

Specify the Nyquist rate for the signal g(t) 

CO2 PO1 06 

 c) A signal m1(t) is band limited to 7.2 kHz, and three other signals 

m2(t), m3(t) and m4(t) are band limited to 2.4 kHz each. These 

signals are to be transmitted by means of TDM. 

i. Set up a scheme for realizing this multiplexing 

requirement, with each signal sampled at its Nyquist 

rate. 

ii. What must be the speed of the commutator in 

samples/second? 

iii. Determine the minimum bandwidth of the channel 

CO2 PO1 04 

  OR 
   

2 a) What is the necessity of non-uniform quantization? Explain the 

two companding methods used in practice. 

CO1  10 

 b) Consider a lowpass signal with a bandwidth of 3.4 kHz. A linear 

modulation system with step size  = 0.1 volts, is used to process 

this signal at a sampling rate of 5 times the Nyquist rate. 

i. Evaluate the maximum amplitude of a test sinusoidal 

signal of frequency 1 kHz, which can be processed by 

the system without slope overload distortion. 

ii. For the specifications given in (i), find the output 

SNR under prefiltered and postfiltered conditions. 

 

 

CO2 PO1 06 
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 c) A voice signal g(t) = 6sin2t volts is sent using a 4-bit binary 

PCM system. The quantizer is midrise type, with a step size  = 

1 volt. Sketch the PCM wave for one complete cycle of the input, 

assuming a sampling rate of 4 samples/second with samples 

taken at t = 1/8, 3/8, 5/8, . . Seconds. 

CO3 PO2 04 

  UNIT - II 
   

3 a) Derive a mathematical scheme to describe ISI and also derive a 

condition for Nyquist criterion for distortion less base band 

binary transmission. 

CO2 PO1 10 

 b) The following data is applied to a duo-binary coder 

 0 1 1 0 1 1 0 0 1 

i. Sketch the block diagram and write the equations of 

the duo-binary coder and derive the output for the 

above data 

ii. Consider a pre – coder with initial value of 0 and 

solve i. 

CO3 PO2 06 

 c) Analyze the importance of an Eye diagram in a digital 

communication scheme with relevant diagrams. 

CO1  04 

  UNIT - III 
   

4 a) State and prove the properties of the matched filter. CO2 PO1 10 

 b) Prove the Gram Schmidt Orthogonalization procedure. CO2 PO1 10 

  OR 
   

5 a) With relevant terminologies, derive the Probability of Error for 

the coherent detection of ASK. 

CO3 PO2 10 

 b) Calculate the probability of error for BPSK considering the data 

as follows: AWGN with power spectral density of 4 X 10-20 

Watts/Hz, bit duration of 0.5μs, amplitude of received signal is 

1.5μV. 

CO3 PO2 06 

 c) With relevant block diagram, explain the working of a Non-

Coherent FSK receiver. 

CO1  04 

  UNIT - IV 
   

6 a) Explain with relevant block diagrams and equations the working 

of QPSK transmitter and receiver. Also sketch its signal space 

diagram. 

CO1  10 

 b) Explain with relevant block diagrams and equations the working 

of MSK transmitter and receiver. 

CO1  10 

   
   



 

 

UNIT -V 

7 a) Explain and verify the properties of maximum length sequence 

for sequence generated from 3 stage shift register with linear 

feedback and with initial state 100. 

CO3 PO2 10 

 b) Explain with appropriate block diagrams, equations and 

waveforms the generation and detection of Direct Sequence 

Spread Spectrum techniques. 

CO1  10 
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