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III B.Tech I-Semester Supplementary Examinations, November 2004

PROBABILITY AND RANDOM VARIABLES

(Bio-Medical Engineering)

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) 
Define Conditional Probability mass function.                                                

    b) 
If two random variables have the joint probability density

               f(x1,x2)  =  
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  for 0<x1<1,0<x2<1

                             =   0
elsewhere.

Find (i) the marginal density of x2 and (ii) conditional density of the first given that the second takes on   the value x2.                                                                                                              

c) 
A pair of dice is tossed. Define a random variable X to be the difference of the    face values   turned up. Determine the probability mass function of X.              

3. a)
Prove that | Rxy (()|<= sqrt[Rxx (0) Ryy (0)].

    b)
Find the mean and characteristic function of Binomial distribution.

4. a)
A random process has sample functions of the form x(t) = A, where A is a zero-
mean Gaussian random variable having a variance of 4. Is this process stationary 
in the wide sense? Or the process is ergodic? Why?

   b)
Find the auto-correlation function of random process whose PSD is 
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5. 
Find the input auto-correlation function, output autocorrelation and o/p spectral density of RC low pass filter, where the filter is subjected to a white noise of spectral density N 0/2.

6. a)
Explain how the available noise power in an electronic circuit can be estimated.      

b)
What are the different noise sources that may be present in the electron ic devices?

7. a)
Discuss the significance of noise equivalent temperature of an electronic system. 

 b)
Evaluate the equivalent noise temperature of a two port device with a matched source and a matched load.
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8. a) 
The voice frequency-modulating signal of a PCM system is quantized in 16 levels with the following probabilities,


P1 = P2 = P3 = P4 = 0.1



P5 = P6 = P7 = P8 = 0.05


P9 = P10 = P11 = P12 = 0.075


P13 = P14 = P15 = P16 = 0.025

Find the information rate taking the band limiting frequency of the modulating signal at 3 KHz.

b) For the communication system where channel characteristic is given below,
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   Verify that I (x, y) = I (y, x).
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