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+--- PLS. READ INSTRUCTIONS CAREFULLY--. 

Answer all five questions. Answers should be brief, to the point and legible. Sketches wherever 
appear should be neat and properly labeled. Justification, steps, assumptions must be 
unambiguously mentioned. All parts of a question must be answered at one place. 

QI. (a) Write and explain the significance ofParseval's Theorem. 

(b) Explain the significance of unit circle in z-plane. 

(c) Explain aliasing in time domain. How is it different from aliasing in frequency domain? 

(d) Explain what makes Weiner-Hopffilter optimal. 

(e) Firid if the system y(t) = sin(6.28t)x(t) is linear and time invariant. 

5x4 

Q2. (a) A sinusoidal signal A cos(mt +¢)is fed as input to a (i) square law and a (ii) cubic law device. 
Compare the frequency components of output of these two devices. 

(b) Compare Continuous Time Fourier Transform and Discrete Time Fourier Transform. 

(c) State and prove the time scaling property of Discrete Time Fourier Transform. 

(d) Consider a three point moving average filter y[n] = {x[n] + x[n-I] + x[n-2]}13 
Find (i) its Discrete Time Fourier Transform (ii) plot its magnitude and phase response and 
(iii) calculate its 3-dB cut-offfrequency. 

Q3. (a) Compare z-transform and Discrete Time Fourier Transform. 

(b) State and prove the final-value theorem in z-Transform. 

4+4+4+(2+4+ 2) 

(c) Find possible sequences of {x[n]} if X(z) = (1 - z-1r1 - (1 - 2z- 1r1 + (1 - 3z-1r1 

(d) The outputy[n] of a discrete-time LSI system is found to be 2(1/3t u[n] 
when the input x[n] = u[n]. 

Find (i) the impulse response h[n] of the system and 
(ii) the outputy[n] when inputx[n] is (112tu[n]. 
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Q4. (a) If input to a system, defined by h[n] = [ 1, 2, 4] is x[ n] = [ 1, I, 0, -2] then find output of the 
system. Isthis system stable? 

·(b) Solve the difference equation 

y'( n + 2] _i y ( n + 1] + _!_ y ( n] = ( 1 I 4 f , for n ~ 0 where y [ 0] = 10 and y [ l] = 4 
2 2 

(c) How circular convolution is related to OFT? How linear convolution can be obtained from 
circular convolution? 

.{d) Compute OFT -coefficientsX[k] for x[n] = {1, 0, -2, 1]. Hence, compute inverse OFT of X[k]. 
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Q5. (a) Compare strict sense stationary process and wide sense stationary process. 

(b) For a linear system with impulse response h(t), consider the input x(t) as wide sense 
stationary process with mean px and autocorrelation Rx(r). Find mean and autocorrelation of 
the output y(t). 

{c) Give mathematical definition of 'orthogonality'. 'Show how addition of noise affect the 
distinguishability of signal. From this, comment how design of a -system is affected due to 
addition of noise or what are the associated trade-offs. 

{d) For the communication channel shown in following figure, it is given that P(rolmo) = 0.8, 
P(rdmo) == 0.2, P(r01m 1) = 0.3, and P(rdm 1) = 0.7. Find the probability of error for an optimal 
receiver designed for above system if(i) P(mo) = 0.5 and {ii) P(mo) = 0.7. 
State the rule adopted for the decision at the receiver end. 

l71o P(ro I mo) 
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