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     Date:21-Nov-16
B. TECH. II-Year I-Semester Examinations, Nov/Dec 2016 (Regular)

PROBABILITY THEORY AND STOCHASTIC PROCESS (ECE)
Time:
3 Hours







      Max. Marks: 75

 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:25
Answer all QUESTIONS

1. State and prove  bayes theorem. 






(3M)

2. Find the mean of uniform distribution function and give its applications.   
(3M)

3. Explain the sum of any two random variables.      



(3M)                                                      
4. State and prove  any  two properties of cross correlation function 

(3M)     
5. An  ergodic random process x(t) has an autocorrelation function 

(3M)
Rxx(τ)=18+[2/(6+ τ2)][1+4cos(12τ)]. What is the average power of x(t)? 
(2M)
6. The auto correlation of x(t) is is Rxx(τ)=5 β(τ). Find the auto correlation function and mean square value of the output y(t). 




(2M)
7.  Explain the differences between Probability Density Function, Probability Distribution   Function and Probability Mass Function. 



(2M)

8. State Central limit theorem. 






(2M)

9. Determine the following functions had valid power density spectrum or not. (2M)
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10. Explain wide-sense stationarity.






(2M)

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. (a)  A binary symmetric channel is used for communication between a transmitter and 
receiver. A transmitter transmits two possible inputs 0 and 1 bits. The probability 
of transmitting a 0 bit is 0.4 and the probability of transmitting a 1 bit is 0.6.                  
At the receiver end 
    
The probability of transmitting a 0 bit and receiving a 0 bit is 0.2  

    
The probability of transmitting a 0 bit and receiving a 1bit is 0.8  

    
The probability of transmitting a 1 bit and receiving a 0 bit is 0.4  

    
The probability of transmitting a 1 bit and receiving a 1 bit is 0.6 
       
Find the probabilities of the possible bits at the receiver end.                         (6M)

(b) A box contains 4 white, 2 red and 2 black balls. If 3 balls are drawn in succession 
what is the probability of getting all three balls of different colours?  
 (4M)
2. (a)  The probability density of a random variable is given by fx(x)=K(1-x2) 0<x<1.

Find the value of K and  Probability distribution function Fx(x)

(b) Find the mean, variance, moment generating function and characteristic function    

     of the random variable X which has the uniform distribution. 



3. (a) The joint probability density function of f(x, y) is given by  f(x, y)=K e-(2x+y)  0≤x≤y, 
0≤y≤∞   









(6M)
             
(i) 
Find the value of K



(ii) 
Find the marginal density of x and y.

                (iii)      Verify that whether x and y are independent

(b) Explain Conditional Distribution and Density functions for two random variables         
 x and y. 









(4M).
4.  (a)
Explain properties of autocorrelation function.

     (b) Explain different types of Random Process. 


5.  (a) The auto correlation function of a stationary random process x(t) is given by function Rxx(τ)=36+16/(1+8τ2). Find the mean, mean square and variance of the process. 






(6M)

(b) Explain Ergodicity of auto correlation function 




(4M)
6.  (a) A random noise x(t) having power spectrum SXX(ω) = 3/(49+ω2) is applied to a  
network  for which h(t) = t2 exp(−7t)u(t). The network response is denoted by y(t)

        (i) What is the average power is x(t)

        (ii) Find the power spectrum of y(t)






(6M)   
     (b). Explain Narrow band random processes?                                         

(4M)
7. (a) Derive Total Probability theorem 






(4M)

    (b) Explain Moment generating function of random variables and probability density 
function of the sum of two random variables




(6M)
8. (a) The auto correlation of x(t) is Rxx(τ)= e-2 |τ| is applied to a system of function  


H(ω)=1/(2+jω). Find the PSD of its output    

    (b) Explain shot noise and thermal noise.
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