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---

1. a)
A signal  m(t) = 2 Cos (100 πt)  Cos (500 πt)   is ideally sampled at  700 Hz, and is sent through an ideal LPF with cut off at 650 Hz.  Determine the frequency components in the filter output.  What changes will be there if the sampling is done at Nyquist rate?                                                                                     

b)
As applicable to pulse modulations systems, write short notes on Sampling theorem in frequency.









2. a)
Why is the cross talk present in PTM system?                                      


    b)
 Explain the generation and Demodulation of PDM signals with suitable diagrams?











3. a)
Derive the probability of error in base band PAM transmission?

    b)
Design a binary base band PAM system to transmit data at a rate of 9600 bps with a bit error probability Pe < 10-5.  The channel available is an ideal lowpass channel with a bandwidth of 9,600Hz.  The noise can be assumed to be white, Gaussian with a two-sided psd (/2 = 10-13 Watt/Hz. Sketch the shape of 
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 and find the Transmitter power requirements.

4.
Write short notes on the following:


a) Adaptive equalizer.   b) Scrambler  c) Characteristics of eye pattern.

5. 
A signal band limited to 1MHz is sampled at a rate of 50% higher than Nyquist rate and quantized into 256 levels using a µ-law quantizer with µ=255.  



a)Determine the signal to quantization noise ratio.

 
b)The SNR found in a) was unsatisfactory. It must be increased at least by 10dB.Would you be able to obtain the desired SNR without increasing the transmission bandwidth, if it was found that a sampling rate 20% above the Nquist rate is adequate. If so, explain how. What is the maximum SNR that can be realized in this way.

6.a) 
In what way is PCM different from other analog pulse modulations? What 
makes it a digital system?  









   b)
Why is it necessary to use a greater sampling rate for DM tan for PCM.     
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7.
Show that the optimum value of   ( F is 0.715/t and determine the probability of error for this value of  (  F of a coherent detection of FSK.   

8.  
Discuss about the following with suitable examples.




a) Hamming codes

b) Interlaced codes
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1. a)
Explain the different types of Sampling                                          

   b)
Obtain the Nyquist rate and Nyquist interval for the signal   

10 Cos (2000 πt)  Cos ( 4000 πt)  based on : (i) low pass sampling theory,  and 

 
(ii) band pass sampling theory.                                                                        

2. a)
How is PDM wave converted into PPM system?                                         


    b) 
Explain why a single channel PPM system requires the transmission of

        
Synchronization signal, where as a single channel PAM or PDM system

        
Does not?                                                                                              


3. a)
Suggest a method to transmit data at the rate of rb bits/sec. over channel with a bandwidth of rb/2 Hz and explain it.

    b)
A base band binary PAM system uses a signaling waveform 
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 to transmit binary data at a bit rate of rb bps.  The amplitude levels at the pulse generator out put are + 1V or – 1V, +1 if the input bit is 1 and  -1 if the input bit is 0.  Sketch the waveform of the pulse generator output when the input bit string is 1001101.

4. a)
Distinguish between the scrambler and unscrambler.

    b)
Write short notes on Automatic Equalizer.

5. a)
Explain µ-law and A-law for compression.   


    b) 
In what way is PCM different from other analog pulse modulations? What makes it a digital system?  








6.
Compare the performance of SSB, DSB, AM, WBFM and PCM communication systems with reference to Bandwidth, signal to noise ratio and power.


7. a)
What is m-ary FSK scheme  and derive the average probability of error for coherent m-ary FSK.     








    b)
Explain in detail the power spectra and bandwidth efficiency of m-ary FSK signals.

8.  
Write about the following techniques with suitable diagrams.



a) Cyclic codes

b)   Convolutional codes
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1. a)
What is meant by aliasing effect?                                                           


    b)
Explain what is meant by aperture effect and how it may be corrected.

2. a)
Describe the synchronization procedure for PAM, PWM and PPM signals.


    b)   
Discuss about the spectra of PWM and PDM signals.                           


3. a)
Prove that impulse response of the modified duo-binary filter consists of two sine functions that are time-shifted by 2 Tp seconds, and sketch its response.

    b)
A source emits one of three equiprobable symbols in an independent sequence at a symbol rate of 1000 bps.  Design a three level PAM system to transmit the output of this source over an ideal lowpass channel with additive Gaussian noise having a psd of (/2 = 10-14 Watt/Hz.  The symbol error probability has to be maintained at or below 10-6.   Specify the power, bandwidth requirements and   HT (f), HR (f) Pg(t).

4. a)
The binary sequence 011010 is transmitted through a channel having a cosine roll off characteristic with a roll-off factor of unity.  Assume the use of polar signaling, with symbols 1 and 0 represented by +1 and -1 volt respectively.

    b)
Construct to scale, the received wave and indicate the sampling times for regeneration.

    c)
Construct eye pattern for this received wave and show it is completely open.

    d)
Discuss the major problem in the preset equalizer.

5. a)
Explain why quantizating noise could affect small amplitude signals in a PCM system more than large signals. With the aid of sketches show how tapered quantizing level could be used to counteract this effect?  



    b) 
What are the applications of PCM. Give in detail any two applications.

6.
Derive the expression for signal to noise ratio of Delta Modulation System.
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7. a)
Compare and discuss a binary scheme with M-ary signaling scheme. 


    b)
Digital data is desired to be transmitted over a channel with N0=10-8 Watt/Hz.  The channel bandwidth is 2 MHz.  Consider the ASK, BPSK and FSK modulation schemes


i) What is the maximum data rate that can be supported by the channel?

ii) Find the received signal power in order to achieve Pe=10-6 at the same data     rate as in (i).

8.  
Briefly discuss about the following error control techniques.



a) Linear block codes

b) Parity check bits.
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1. a)
Establish the principles of flat top sampling with neat schematics.  Hence explain the phenomenon of aperture effect and equalization.                                

    b)
A TV Signal has a bandwidth of 4.5 MHz.  Determine the sampling rate and sampling intervals for – (i) minimum sampling (ii) 10 % under sampling and      (iii) 20 % over sampling.

2. a)
What are the different types of pulse modulation?                                    


    b) 
Prove that PWM requires a greater average power a PAM system?

3. a)
Explain about Correlative coding?

    b)
Suppose that the received pulse in a base band binary system has the shape shown in figure below.  Consider the input to A/D converter
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Assuming td = Tb/2 and ( = 2 Tb, find the value of ISI term when the input bit sequence is a long string of alternative zeroes and ones.




Pr (t) = 1-e-t/(

 e- t / ( ( 1- e –T b/2( )

[image: image4.png]



4. a)
Explain the necessity of Equalization in base band PAM systems.

    b)
Find the duo-binary encoded sequence for the data sequence 011010.  How it is detected?

5. 
For a PCM signal, determine L if the compression parameter µ=100 and the minimum SNR required is 45dB.Determine the output SNR with this value of L. Remember that L must be a power of 2,for binary PCM. Derive the formulae used.
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6.
Derive the expression for signal to Noise ratio of a PCM system.

7. a)
It is proposed to implement a matched filter in the form of a tapped-delay line filter with a  set of tap weights {Wk}, K=0, 1, ……K.  Give a signal S(t) of duration T seconds to which the filter is matched, find the value of Wk. 
    b)
Show that the input-to-output SNR gain of a matched filter depends on the product of the input signal duration and noise bandwidth.  

8. a)
Compare the convolutional codes and block codes.





    b) 
Find the syndrome vector for a (7,4) cyclic code if generating polynomial is 


g(x) = 1+x+x3, assuming the error pattern as (0000010).
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