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NOTE: Question number 1 is compulsory. Attempt any four from the remaining questions. All questions carry equal marks. Draw labeled diagram where necessary.  Phone and other electronic gadgets are not allowed.
   
Q.1 
(a) Write (T) for True and (F) for False (2marks each)

a) The Unpredictable messages and noise are the examples of random process.

b) Sample space is the collection of all possible outcomes of random experiment.

c) Random process can also be called stochastic process.

d) A random process whose statistical characteristic changes with time is called Stationary random process.

(b) Define the following terms (2 marks each)

a) PSD

b) Statistical Averages

c) Correlation

Q.2 
Two independent random voltage processes X1(t) and X2(t) are applied to an RC network, as shown in 
figure below. Determine the PSD and the power Py of the output random 
process Y(t).Assume that the resistor are noiseless. Given that 
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Figure 1

Q.3 
A sinusoid generator output voltage is A cosωt.This output is sampled randomly is shown in 

Figure 2.The sampled output is RV x, which can take on any value in the range (-A, A).

Determine the mean value and mean square value.
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Figure 2
Q.4 
Briefly explains the analysis of optimum binary receiver. Also explain the band pass random process.

Q.5 
A random process m(t) is mixed with a white channel noise n(t) find “Weiner-hopf filter” 

 
 to maximize the SNR also find the resulting output noise power N0. Given that


 Sm(ω)= 2α/α2+ω2 and Sn(ω)=N/2
Q.6 
Briefly explain ASK, FSK, PSK and DPSK .Also list the range of AM and FM waves

Q.7 
(a) Mathematically prove that preemphasis –deemphasis has increased the signal to noise 

     Ratio (SNR) by a factor of 1.32.


(b) Two dice are thrown. The sum of points appearing on two dice is random variable x.


     Determine the value taken by x and the corresponding probabilities
.

Q.8 
Write short note on any two of the following

a) DSB-SC ,and SSB-SC 
b) Ergodic random process and central -limit theorem
c) coherent and non-coherent detection
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