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1.a)
 Show that the Fourier transform of
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  b)     Find the impulse response of an ideal high pass filter with the transfer function
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2.a)
Certain random variable has cumulative distribution function as 

                              F (x)   =         0    , x < 0

                      kx2, 0 x 

                                 100k,   x>10

Find k, evaluate p (x and p (5 < x  and plot pdf.

      

b) If X1, X2, . . .,  Xn  are Poisson variants with parameter  = 2, use the central     

Limit theorem to estimate P (120 Sn 160) where Sn = X1+ X2+ . . . +Xn and n=75


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) 
Compare AM and FM and bring out the advantages of FM over AM.


   b) 
When the modulating frequency in an FM system is 400 Hz and the modulating voltage is 2.4 V, the modulation index is 60, calculate the maximum deviation.  What is the modulation index when the modulation frequency is reduced to 250 Hz and modulation voltage is simultaneously raised to 3.2 volts?

5.a) 
Discuss the terms slope over load error and Granular noise in DM and explain clearly how they can be reduced.







  b) 
A signal m(t) = m sinwot is to be encoded using Delta modulator.  If the step size s and sampling frequency f(s ( 3 fo.

6.a) 
Define various types of pulse modulations and distinguish between them. 

   b) 
Explain clearly the differences of sampled signal and PAM and hence discuss the bandwidth criterion for PAM.







c)
Explain how signal can be recovered from PAM modulated signal.  Give necessary conditions.
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7.a) 
Determine the capacity of a band limited Gaussian channel. Using this explain in detail, the trade off between bandwidth and signal to noise ratio. 



   b) 
Find the capacity of the channel described by the following noise matrix. 





Y1
Y2
Y3
Y4





X1

3/8
3/8
1/8
1/8



X2

1/8
1/8
3/8
3/8

8.a) 
List out the different types of algebraic codes, bringing out their characteristic features.







              

b) 
Describe the characteristics of block codes.  Define and explain the significance of the terms: Rate of Code and Hamming Distance.
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1.a)
 Discuss the correspondence between signals and vectors and hence obtain Fourier series representation of signals over a finite time duration.



  b)
 Obtain the Fourier transform of given function.






2.a)
 Find the autocorrelation of a non- periodic waveform of finite energy.


b)
 Prove the following properties of auto correlation function, Rxx(() for complex signal x(t)
(i) Rxx (o) ( (Rxx​ (()(
(ii) R*xx​ (() = Rxx (-()


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 working of ratio detector for FM demodulation.




b) 
The equation of an angle-modulated voltage is (= 10 sin (108t + 3sin104t).  What form of angle modulation is this?  Calculate the carrier and modulating frequencies, the modulation index and deviation, the power dissipated in a 100-ohm resistor.


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) 
Explain the concept of Flat top sampling and obtain expression for the spectral density function Fs(w).  Hence discuss clearly the effect of ‘z’ pube width on the Bandwidth.



   b) 
Explain clearly the procedure for signal recovery through holding.
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7.a) 
Estimate the communication rate of a binary symmetric system in which the two symbols A and B were transmit at a rate of 1000 symbols / sec, if the system noise cause 1 % of the symbols to be received incorrectly. 



b) 
The terminal of a computer is used to enter alpha – numeric data is connected to the computer through a voice grade telephone having a usable bandwidth of 3 KHz and an output S/N of 10 dB.Determine, 

i)        The capacity of the channel,

ii) The maximum rate at which data can be transmitted from the terminal to the computer without error.

Assume that the terminal has 128 characters and that the data sent from terminal consist of independent sequences of characters with equal probability.


8.a)  
Write short notes on “Binary Symmetric Channels”.


    

b) 
What are the essential features of error control coding schemes? Give a comparison of error correcting and error detecting codes.


+ + + + +



Code No: RR-311202

III B.Tech I–Semester Regular Examinations, November-2004

COMMUNICATION THEORY

(Information Technology)

Time: 3 hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks






       ---

1.
Prove the following properties of the Fourier series

a) If the periodic function gp(t)  is  even, that is, gp(-t) = gp(t) then the 

Fourier co-efficient Cn is purely real and an even function of n


b) If gp(t)  is  odd, that is , gp(-t) = - gp(t) then the Fourier co-efficient Cn 

 is purely imaginary and un odd function of n





c) If gp(t)  has half wave symmetry, that is gp(t + 12  To) = - gp(t) , where   

To is the period of  gp(t), then the Fourier series of such a signal consists


      of only odd-order terms.


2.a)
 Define probability of an event.    







b)
 A random variable X has mean m = 12 and a variance  and having Gaussian. Probability distribution, Find P (6<x<18).




 c)
Find the density function f (x) corresponding to the characteristic function  

                                    t) = 1- tt
         


            0,           t  >  1.

3.a) 
Explain the operation of square law modulator.





b) 
The message signal is given by m(t) = 20cos 2(t – volts and the carrier wave is c(t) = 50 cos 100( volts.  Find the power developed across a load of 100-ohms due to the AM wave with 75% modulation.


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) 
Explain the concept of quantization of sampled signal and hence discuss the merits and demerits of it.








b) 
Give the block diagram for PCM generation and reception and discuss the features of each block.


6.a) 
What is sampling?  Explain the need for sampling and hence discuss various types of sampling.









b) 
Explain clearly the process of sampling for low pass signals and derive conditions for optimum reconstruction of signal.
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7.a) 
The voice frequency-modulating signal of a PCM system is quantized in 16 levels with the following probabilities,


P1 = P2 = P3 = P4 = 0.1



P5 = P6 = P7 = P8 = 0.05


P9 = P10 = P11 = P12 = 0.075


P13 = P14 = P15 = P16 = 0.025

Find the information rate taking the band limiting frequency of the modulating signal at 3 KHz.









b) 
Derive the capacity for binary symmetric channel.


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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1.
Draw the transfer characteristics of an idealized low pass filter and an idealized band pass filter with pass band from f1 to f2.    Explain why these filters cannot be realized physically.



2.a)
 Find the power spectral density and auto correlation function of 

           X(t)=cos10 ( t + cos 20 ( t.  Sketch the power spectral density function.


   b)
 The Fourier transform of a signal is defined by  (sinc(f)( .Show that the auto                   correlation of this  signal is triangular in form. 

3.a) 
Explain the working of balanced modulator with the help of circuit diagram. 

   b) 
An AM produces 10kw when the modulation percentage is 75.  How much of this is carrier power?  What would be the percentage power saving if the carrier and one of the sidebands were suppressed.

4.a) 
Explain with the help of diagram the working of ratio detector.  Also explain how the limiter circuit not required in this method.





  b) 
Compare FM and PM techniques.  Draw the phasor diagram and frequency spectrum of Frequency modulated wave.


5.a) 
Explain the terms sampler, quatizer, encoder with reference to PCM and hence obtain the relation between the quantization noise and quatization step size. 

  b) 
What are the limitations of PCM and how they can be rectified using Adaptive quantization?



6.a)
Explain the principle of pulse time modulation and obtain relation between the magnitude of low pass signal and the pulse repetition time T and pulse width ( of pube carries. 










b) 
Give the block diagram to generate pube position modulation and explain its working.



7.a)
An analog signal is band limited to 4 kHz, and is sampled at Nyquist rate.  If the samples are quantized into 4 independent levels,  with probabilities of  1/8,  3/8,  3/8,  1/8   respectively,  find the entropy and information rate.


What happens if the quantized levels occur with equally likely probabilities ?  

  b)  
For an AWGN Channel with  8 kHz bandwidth and  noise power spectral density of  η = 2   pW/Hz,  calculate the capacity of the channel, if the signal power at the receiver is to be  100 µW.
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8.
A convolutional encoder has a single shift register with two stages (i.e. constraint length K = 3), three modulo 2 adders and an output multiplexer. The generator sequences of the encoder are as follows:


g(1) = (1,0,1)


g(2) = (1,1,0)


g(3) = (1,1,1)

Draw the block diagram of the encoder and find the tree diagram and the encoder output produced by the message sequence 10111….



+ + + + +

Set No.


1





Set No.


2





Set No.


3





Set No.


4





f(t)





10





-T/2





0





T/2





t








_1135036353.unknown

_1135036352.unknown

