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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. 
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Q I. (a) Show that I x 2 [n] =I x/[n] +I x}[n] 

n::;:-oo n=-oo 

where suffix e and o stand for even and odd function respectively. 

(b) Evaluate the continuous time convolution sum 

y(t) = (u(t + 3)- u(t- 1)) *' u(-t + 4) 

(c) Given, a system represented by unit sample response h1(n) is a Low Pass Filter. Show if 
another system with unit sample response h2(n) = (-1 t h1(n) represents a Low Pass Filter/ 
High Pass Filter/Band Pass Filter/Band Stop Filter. 

(d) What is a Wide Sense Stationary process? What is its significance? 

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

5x4 

Q2. (a) Describe the properties of a distortion-less system in terms of its transfer function and 
impulse response. Explain how that makes the system distortion-less. 

(b) Derive and sketch frequency response of an integrator through Bode plot. 

(c) Find the transfer function and sketch the frequency response ofthe following system. Which 
type of filter can it be associated to? What will be its half-power bandwidth? 

x[n] LijJl ' [jbJ • y[n] 

D o.9 D + .... 
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(d) Find unit sample response of a 90 degree phase shifter described by frequency response 

H(eim) = -j for O<w<n and H(e'w) = j for -n<w<O 
4+4+(4+1+2)+5 

Q3. (a) Describe the significance ofpole location ins plane in description of a system. 

(b) Write the differential equation that describes the following system. Find and sketch the 
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output using Laplace transform if input to the system is u(t) and the system \Vas initially relaxed. 

x(r) y(r) 

(c) State Nyquist's sampling theorem. Show how interpolation can be used to reconstruct a signal 
from its samples by deriving mathematical expression for interpolation. State practical issues 
associated with this sampling and reconstruction. 

(d) Find and sketch the continuous time fourier transform of the signal. x(l) = sine (t I 2) * o
10

(t) 

where *stands for linear convolution. What would be the minimum frequency that can sample 
this signal following Nyquist theorem? · 

3+( 1 + 3+ 1) + (2+4+ 1)+(4+ I) 

Q4. (a) Compare z-transform and Discrete Time Fourier Transform. 

(b) Describe and prove time-shifting properties ofz transform. 

(c) Find the z transform ofx[n] = (213t u[n + 2] 

(d) Using the z transform, find total solution if input is x[n] =sin (27rnll6)u[n] and y[O] =I 
for a system defined by 

2y[n + I]-y[n] = x[n] for n > 0 

2+(2+ 3)+5+8 

QS. (a) How circular convolution is related to OFT? How linear convolution can be obtained from 
circular convolution? 

(b) Compute OFT coefficientsX(k] for x[n] = [1, 0, -1, 1]. Hence, compute inverse OFT of X[k]. 

(c) Consider a system that describes a communication channel as shown in the figure. It is,given 
that P(rolmo) = 0.9, P(rdmo) = 0.1, P(rolmi) = 0.4, and P(rdm1) = 0.6. Find the probability 
of error for an optimal receiver designed for above system. State the rule adopted for the decision 
at the receiver end. 

P(ro I tno) 

(d) If noise affecting the channel for the system defined in 5( c) is gaussian in nature, show 
using histogram "plot and probability density function how conditional probability can be 
calculated for above and decision threshold can be obtained for optimum receiver. 

(e) What is the optimality criterion used for derivation of Weiner-Hopf filter? What is the 
physical significance of the transfer fuijction ofthis filter? 

(2+ I )+(3+ 3)+5+(2+ I )+(2+ 1) 
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