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1.
Explain the different types of Sampling.

2.a)
Explain the method of generation and detection of PAM signals with neat schematics.

   b)
Two signals 10 Cos (1000(t) and 10 Cos (50(t) are both sampled at 75 Hz. Find and compare the sampled frequencies in both cases.

3.a)
With the help of block diagram explain how clock waveform is derived from the received waveform?

b) Extended Binary-coded Decimal Interchange code (EBCDIC) has 256 characters which are binary coded. If a computer generates 200000 characters per second, determine,

(i) The number of bits required per character,

(ii) The data rate Rb required to transmit the computer output.

4. a)
Write down the modulation waveforms for transmitting binary information over baseband channels, for the following modulation schemes.


(i)  ASK
(ii) FSK

(iii)  PSK and

(iv)  Base band pulse


shaping followed by DSB modulation.


What are the advantages and disadvantages of digital modulation schemes?

b) Discuss base band transmission of M-ary data.

5.  a)
Give the comparison of digital modulation systems with respect5 to (i) bandwidth Requirements (ii) Power requirements (iii) Immunity to channel Impairments and (iv) Equipment complexity.

b) 
With a neat block diagram explain QPSK receiver scheme.  Give also the phasor diagram for QPSK.
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6.  a)
What are the uses of coding in communication systems?

b) The generator matrix for a (6,3) block code is given below:


G = 
1  0  0  0  1  1


0  1  0  1  0  1

0  0  1  1  1  0

Find the code words, weights of the code words and the minimum distance of the code.

7. a)
Show the steps in decoding the block codes.

b) Show a generic circuit to decode a block code.

8.a)
Derive the expression for quantization noise in PCM systems.

b) Show that the signal to quantization noise in PCM is given by

So/Nq = 22N = M2
Where N is the number of binary digits needed to assign individual binary code designations to the M quantization levels.
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1.
Explain the generation and demodulation of PDM signals with suitable Example and derive the PPM signal from PDM signal

2.  a)
Explain the principles of TDM.  List out their merits, demerits and applications.

     b)
A signal x(t) = 2 Cos 400 (t is ideally sampled at 500 Hz.  If the sampled signal is 

passed through as ideal LPF with cut off at 400 Hz, find the frequency components that will appear in the output.

3.  a)
What is the main draw back in Duo-binary signaling and how can you overcome  the above?

b) Duo-binary signaling utilizes controlled amounts of ISI.  Justify the statement.

4.  a)
Design a binary base band PAM system to transmit data at a bit rate of 3600 bits/sec, With a bit error probability less than 10-4 


The channel resources is given by



H, (f) =
10-2 

for | f | < 2400

0 else where

The noise power spectral density is Gn (f)=10-4 watt/Hz.

     b)
Explain the performance of optimum matched filter receiver.

5.  a)
Explain the design and analysis of M-ary signaling schemes. List the waveforms in quarternary schemes.

b) Derive an expression for transfer function of the optimum filter in a receiver for binary modulation schemes.

6.  a)
What is meant by Hamming distance (dmin)?  Show that D errors in a received codeword can be detected if D<=dmin-1.

b) Find all code vectors and the parity check matrix for a (6,3) block code whose generator matrix is 


G = 
1  0  0  0  1  1


0  1  0  1  0  1

0  0  1  1  1  0
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7.  a)
Explain about the parity check bit coding for error detection with a suitable   

example.

b) What are the different methods of correcting errors? Discuss about the different types of transmission errors in a communication system?

8.a)
Explain with a neat block diagram the operation of differential pulse code modulation.

b) What is the function of predictor in DPCM.
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1.  a)
Differentiate between natural and flat top sampling

b) How is Synchronization achieved in PAM System

2.  a)
Establish the channel bandwidth requirements for simultaneous transmission of N signals using PAM – TDM.

     b)
Obtain the Nyquist rate and Nyquist interval for the signal 10 Cos (2000(t) Cos (4000(t) based on – (i) low pass sampling theory, and (ii) band pass sampling theory.

3.  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?

4.  a)
Show that the impulse response of a matched filter is a time reversed and delayed version of the input signal.

b) Briefly explain properties of matched filter.

5.  a)
Binary  data is required to be transmitted over a microwave channel at the rate of 2 x 106 bits/sec.  Assuming the channel noise to be white Gausian with a psd of  (/2=10-14 Watts/Hz.  Find the power and bandwidth requirements of the 4-phase PSK scheme to maintain an error probability of 10-4.

b)
With the block diagram, explain the operation of a self synchronization method used for the recovery of coherent PSK signal.

     c)
Compare and discuss a binary scheme with M-ary signaling scheme.

6.  a)
Distinguish between hard decision and soft decision decoding?

b) Show the steps in forming the code words in block codes.
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7.  a)
A(7,4) block code is generated by using a generator matrix



G = 
1  0  0  0  1  1  1




0  1  0  0  1  1  0

0  0  1  0  1  0  1

0  0  0  1  0  1  1


Find the following:


(i)  Parity check matrix    (ii) Code vectors for a message block (1001) and (1110)


(iii) Show how a single error can be corrected.

b) Define minimum distance of a code word and weight of the code words.

8.a)
What are the problems encountered in Linear Delta Modulation.

Explain with a neat block diagram the operation of a "continuously variable slope delta modulator" (CVSD).
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1.
Describe the synchronization procedure for PAM, PWM and PPM signals.  Also discuss about the spectra of PWM and PDM signals.

2.  a)
Define the Sampling theorem and establish the same for band pass signals, using neat schematics.

b) What are the advantages and limitations of PAM systems.

3.  a)
Explain how residual effect of channel causes Inter-Symbol Interference?

b) Compare binary and M-ary signaling schemes in terms of power requirements, bandwidth and equipment complexity.

4.  a)
Derive the expression for the probability of error in terms of the signal parameters, noise power spectral density, and the receiver parameters H (f) and threshold settings.

Also mention the assumptions made in deriving the expressions for probability of error.

b)
n(t) is a zero mean Gaussian white noise with a psd of (/2.  n0(Tb) is related to n(t) by



n0(Tb) = ʃTb      n(t).s(t) dt

   0


where S(t) =0 for t outside the interval [0,Tb] and ʃTb  S2 (t) dt=Es.








       0

Show that E{n0(Tb)} =0 and E{[n0 (Tb)]2} = (Es
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5.  a)
Which are the three general methods used for synchronization in digital modulation Schemes? Explain.

b) Compare the power bandwidth requirements of binary and quaternary signaling Schemes for transmitting the output of an ergodic source emitting an independent sequence of symbols from an alphabet consisting of four equiprobable letters A, B, C and D.  The symbol rate is 5000 per second, and the signaling schemes are required to maintain Pe(10-4.  Assume ideal low pass channel with a power 

spectral density of (/2=10-12 Watt/Hz.
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6.  a)
With a suitable block diagram explain how the block codes encoding operation can be implemented?

b)
What are parity bits and Hamming code? What is the relationship between number of bits in the code word, uncoded code word and the parity bits?

7.  a)
Design an encoder for the (7,4) binary cyclic code generated by g(x) = 1+x+x3 and verify its operation using the message vector (0101).

     b)
What are the differences between block codes and the convolution codes? 

8.a)
Compare Delta Modulation and pulse code modulation in terms of Bandwidth and signal to noise ratio.

   b)
A signal m(+) is to be encoded using either DM or PCM. The signal to quantization noise ratio So/Nq ( 30dB. Find the ratio of the PCM to DM bandwidths required.

@@@@@

