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II B.Tech II-Semester Supplementary Examinations, May 2004

PROBABILITY AND RANDOM VARIABLES

 (Common to Electronics and Communication Engineering, Electronics and Telematics)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks
---

1. a) 
Distinguish between mutually exclusive events and independent events.            
 b) 
A letter is known to have come either from LONDON or CLIFTON. On the postmark only the two consecutive letters ‘ON’ are legible. What is the Chance that it came   from London? Give step-by-step answer.            


c) 
Show that the chances of throwing six with 4,3or 2 dice respectively are as 1:6:18.           
2. a) 
Derive an expression for, the error function of the standard normal Random variable                                                                                 

b) 
Lifetime of IC chips manufactured by a semiconductor manufacturer is        approximately   normally distributed with mean = 5x 10 6 hours and standard deviation Of 5x 10 5 hours. A mainframe manufacturer requires that at least 95% of a batch should have a   lifetime greater than 4x10 6   hours. Will the deal be made?       
3. a)
Prove that | Rxy (ĭ)|<= sqrt[Rxx (0) Ryy (0)].
    b)
Find the mean and characteristic function of Binomial distribution.

4. 
Let the Random process be given as = Z(t) = x(t) cos [(0 t + ( ] where x(t) in stationary Random process with E[x(t)]=0 and E[x 2(t)] =  
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            (a)  If ( = 0 find E[Z(t)] and E[Z2]  if  Z(t) stationary.

(b)  If ( is a random variable independent of x(t) and uniformly distributed over the  interval (-(,() show that E[Z(t)] = 0 and E[Z2(t)] =  
[image: image2.wmf]s

X2/2.

5. a)
Find the PSD of a random process 
[image: image3.wmf])
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where x(t) and y(t) are zero mean, individual random process.

   b)
A wss random process x(t) is applied to the input of an LTI system whose impulse response is 5t.e-2t. The mean of x(t) is 3. Find the output of the system.

6. a)
Explain how partition noise is present in electron devices.




    b)
Explain the usefulness of knowing the noise power spectral density of a network.

7. a)
An antenna is connected to a  receiver having an equivalent noise temperature Te=1000k.  The available gain of the receiver gq (f) 108 and the noise band width is BN=10MHz.  If the available noise output noise power is 10(w, find the antenna temperature.

    b)
Calculate the noise bandwidth of a RC low pass filter having 3db bandwidth fc. 
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OR
8. a) 
Distinguish between discrete memory less source and discrete memory source.

    b) 
Explain the importance of coding for efficient transmission.

    c) 
A certain data source has 16 equiprobable symbols, each 1ms long. The symbols are produced in blocks of 15, separated by 5 ms space. Find the source information rate.
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