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1. a) 
Explain the basic properties of convolution operator.



b) Derive Parseval’s theorem.



2. a) 
A random variable X has the Probability function given by:

x: -2     -1   0     1      2      3

   y:  0.1   k   0.2  2k   0.3    3k

Evaluate P (X<2) the mean of X and variance of X



   

b) Show that if a Gaussian Process is Stationary than it is strictly stationary.

3. a) 
Explain with the block diagram the phase shift method of sideband suppression.

    b) 
Derive an expression for the RMS value of output voltage of AM wave.

4. a) 
Explain the principle of direct method of FM generation with necessary diagrams.


b) Explain the balanced slope detector method for FM demodulation.

5. a)  
Give the block diagram of Adaptive delta Modulation and explain the procedure for ADM generation.







b) Discuss clearly the necessity for Linear predictor in DM and hence the improvements of it in case of ADM.

6. a) 
State and prove sampling theorem for Band pass signals.



    b) 
The signal ((t) = cose wot + cos 8 wot is sampled by natural sampling.



Determine the minimum sampling rate fs and required bandwidth for rube duration of 1/32fo and 1/320fo.
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7. a)  
Find the channel capacity of the noiseless discrete channel shown in figure below. Explain the relations used.






[image: image1.png]



b)
Establish Shannon-Hartley theorem, and explain the Bandwidth-SNR   trade-off relations for noisy channels.  How can Shannon’s limit be achieved?

8. a) 
Define and distinguish between the performances of  linear block codes and cyclic codes.  List out the different coding schemes under these categories. 

    b) 
A parity check code has the  Parity Check Matrix [ H ] , given by


1  0  1  1  0  0

                        [ H ]  = 
1  1  0  0  1  0





0  1  1  0  0  1

Determine the generator matrix and syndrome for a received word 1 1 0 1 1 0. Show that the product of Generator matrix and parity check matrix is null matrix.
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1. a) 
Discuss the energy and power signals and distinguish between them.


b)
Find the output power spectral densities of an ideal differentiator and an integrator.









2. a) 
State the Central limit theorem?

    



      

b) 
Find the probability density function of Y = 2x2-3   if the density function, f (x) of the random variable   x is by

               f(x)    =  1/6,    -3 x  3

                               0,      elsewhere






     

c) For a process having autocorrelation function R (V)= a e -bv   find the spectral density function
      





 

3. a) 
Derive an expression for the output power of AM transmitter in terms of depth of modulation.

b) Explain the method of generating AM wave with its block diagram.

4. a) 
Explain with a diagram the operation of limiter circuit for FM demodulation.

b) Explain analytically how do the AM and narrow-band FM differ from each other.  Show that the average power of FM is constant.



5. a) 
Define the terms: time division multiplexing and demultiflexing, synchronization and explain their importance in digital signalling.


b) What are the limitation of delta modulation and how they can be rectified in ADM.



6. a) 
With the help of block diagram of pulse time modulator and demodulator explain clearly the generation PTM and recovery of modulating signal.

    b) 
A low pass signal ((t) = cos 10 wo t + cos 11 wot + cos 12 wo t is sampled with an impulse train of frequency ws = 2(/Ts.

Find the maximum sampling period required to avoid Aliasing.  If the signal is passed through a low pass filter with Bw = 2fo, what is the out put?

(Contd…2)

Code No: NR 221201.


.. 2 ..



Set No: 2

7. a)  
Obtain the channel capacity of the binary symmetric channel shown in figure below. Take  P ( x1) = α,  and  P ( x2 ) = 1 – α. What happens, if p = 0 or 1 or ½    




[image: image2.png]



b)   
For a  lossless channel with  m  inputs of   x  ,   and    m  outputs  of  y ,   show that the conditional entropy   H (X/Y) = 0.

8. a) 
Consider a generator matrix G for a non systematic (6,3) code.











011101



G = 
111010




110001

Construct the code for this G and show that dmin, the Minimum distance between the code words is 3 consequently this code can correct at least one error.

    b) 
Design a (7,4) cyclic encoder with a generator polynomial 1+X+X3.
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1. a) 
What is meant by band limiting of waveforms? Give example.



b) Draw the circuit of low pass RC circuit. Give the transfer function.


c) Draw the circuit of high pass RC circuit. Give the transfer function.


2. a) 
Write the properties of the distribution function of a random variable.

b) A random variable X has a Variance  and a mean m.  The random Variable Y is related to X by Y = aX+b, Where a and b are constants, Find the mean and Variance of Y.



    c) 
Calculate the variance of the random variable having densities:

(i) The gaussian density fX1 (x) = (1/ e- (x-m) ^ 2 / 2, all x.

(ii) the Raleigh density fx2 (x) = x e – x ^ 2 / 2 ,  x 
3. a) 
Compare various methods of SSB.







    b) 
A 400-W carrier is modulated on a depth of 75%.  Calculate the total power in the modulated wave in (i) AM (ii) DSB-SC (iii) SSB-SC.

4. a) 
What are the advantages and disadvantages of FM over AM.



b) Explain the working of Fooster-seely discriminator for FM demodulation.  

5. a) 
Give the block diagram of DM and explain clearly the procedure for generation and demodulation of delta modulated signals.

b) What are the various types of errors occur in delta modulation?  Explain how they can be minimized.








6. a) 
Distinguish clearly between natural sampling, flat top sampling and give the schematic diagrams to generate them.





    b) 
A signal ((t) = cos 2( fo(t) + cos 4( fo(t) + cos 6( fot is sampled with a sampling frequency of 5 fo.  Give the expression for sampled signal fs(t) and obtain the output of an ideal low pass filter with cut off frequency 2fo.  What should be the sampling frequency, low pass filter cut off frequency to restore the signal completely?
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7. a) 
State and prove Shannon Hartley theorem with respect to channel capacity.

b) 
Find the entropy corresponding to the random variable whose density function shown below.










         
[image: image3.png]



     c) 
Derive the corresponding relation for the entropy of a continuously distributed random variable used above.


8. a) 
The generator matrix for a (7,4) code is 

1000111

     G   =   
0100110

       

0010101

     

0001011 

      
 i)   
Find the parity check matrix for the given code

 ii) 
At the receiver, the code word is 1001001 is received over the channel. 

If any errors are present, it is unlikely that more than one exists. With   this assumption is the received    code word in error? If so find the location and given correct word.








b) Write short on  BCH codes.
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1. a) 
Define the orthogonality between functions and discuss in detail.



b) Derive Fourier expression for representing an unknown signal x(t) in terms of orthogonal functions.  Obtain expressions for the coefficients.

2. a) 
If A and Bare independent show that the transpose of A and also B are also   independent        








    b) 
The N independent Gaussian random variable X1, ... , Xn are added 

        to form Z.  If the mean of Xi is 1 and its variance is 1, find fz (Z).   
       

c) 
Show that if the input to a linear system is Gaussian the output is also       Gaussian.

3. a) 
Explain the filter method of SSB generation and give its limitations.

b) When a broadcast AM transmitter is 50% modulated, its antenna when the modulation depth is increased to 0.9?






c) Explain the advantages of suppressed carrier modulation our Normal AM.

4. a) 
Explain the working of Foster-Seely discriminator for FM demodulation.   


b) Explain with the help of block diagram, the working of Armstrong method for FM generation.








5. a) 
Define the terms (i) Quantization Error and Inter symbol interference in Digital communication and discuss the reasons for their existence.



b) What is Delta modulation?  Compare Delta modulation with PCM and bring out its merits and demerits.








6. a) 
Define nyquist rate of sampling and derive the expression for it.


b) A bandpass signal has a center frequency fo and extends from (fo-5) KHz to (fo+5) KHz.  If the sampling rate 25 KHz, find the range of center frequency for which the sampling satisfies nyquist rate.
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7. a) 
Derive an expression for channel capacity of BSC.



    b)
The noise matrix of binary communication channel is given below.






Y1
Y2





X1

q
p



X2

0
1



Determine H(Y/X) and I(X;Y).

8. a) 
A random variable has the density function as shown in the figure. Find the corresponding entropy.



f(x)




h  -----------------------------






a

        b



x

    b) 
Evaluate the capacity of the channel whose matrix is given as
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0
0
1
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