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III B.Tech- I-Semester Supplementary Examination April/May 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 binary communication channel carries data as one of the two types of signals 

denoted by 0 and 1.Owing to noise a transmitted 0 is sometimes received as 1 and a transmitted 1 is sometimes received as a 0.For a given channel, assume a probability of 0.94 that a transmitted 0 is correctly received as a 0 and a probability of 0.91 that a transmitted 1 is received as a 1.Further assume a probability of 0.45 of transmitting a 0.If a signal is sent, Determine (i) probability that a 1 is received. (ii) Probability that a 0 was    received. (iii) Probability that a 1 was transmitted, given that a 1 was received. (iv) Probability that a 0 was transmitted, given that a 0 was received. (v) Probability of as error.        
2.a) 
If A and B are independent events, prove that the events Ā and B, Ā and B; and 

          
A and B are also independent.                                                                            06

b)
A1, A2 and A3 are three mutually exclusive and exhaustive sets of events associated with a random experiment E1.Events B1,B2and B3 are mutually exclusive and exhaustive sets of events associated with a random experiment E2. The joint Probabilities of occurrence of these events and some marginal probabilities are listed in the table given below:

                                   B1            B2                B3

                     A1        3/36          *                  5/36

                     A2        5/36          4/36             5/36

                     A3         *               6/36               *

                     P(Bj)     12/36       14/36               *
(i) Find the missing probabilities (*) in the table.

(ii) Find P(B3|A1)and P(A1|B3)

(iii)
Are events A1 and B1 statistically independent?   
3.a) 
For a function Y=(X- mx)/ σx, prove that mean is zero & variance is 1

   b) 
For the joint distribution of (X,Y) given by 


fxy(x,y)=1/4a2(1+xy(x2-y2), |x|<=a, |y|<=a, a>0



   =0, otherwise

Show that the Characteristic function of X+Y is equal to the product of  the characteristic function of  X & Y.
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OR
4.
X(t) is a zero mean stationary  Random process with an Auto correction function  


Rxx((). By integration X(t)  form a Random variable Y as 


Y  =   
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5.
White noise n(t) with  
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n

PSD

=

 is passed through a low pass RC network with a 3 db frequency fc.


a)
Find the auto correlation R(() of the o/p noise of the network.


b)
Sketch 
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6.a)
What are the causes of thermal noise?


   b)
What are the causes of shot noise?


7.
Which of the following noise parameters is the true representation of noise in electrical circuits?


(i)  Noise figure (ii) Noise temperature (iii) Noise bandwidth

Support your answer with the help of suitable examples.

8.a) 
A code is composed of dots and dashes. Assume that a dash is three times as long as the dot and has one-third the probability of occurrence. 

Find, i)  The information in a dot and that in a dash, and

   ii) The entropy in the dot – dash code.

   b) 
Suppose 100 voltage levels are employed to transmit 100 equally likely messages. Assume the system to be a Gaussian channel with λ = 3.5 and bandwidth B = 104 Hz. Find S/N.
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