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FACULTY OF INFORMATICS

B.E.  2/4  (IT)   II – Semester  (New) (Suppl.) Examination, December 2012

Subject : Probability and Random Process

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A.  Answer any FIVE questions from Part-B.

PART – A  (25 Marks)

1. When 12 coins are tossed 256 times, how many times may one except 8 heads and 
4 tails? (2)

2. A fair die is rolled 5 times find the probability that 1 show twice, 3 shows twice, 6 
shows once. (3)

3. Define cumulative distribution function and state its properties. (2)

4. Show that the area under the normal curve is one. (3)

5. Fine moment generating function of Gamma distribution. (2)

6. Define Weiner Kinchine theorem. (2)

7. Define cross-correlation function and state any two of its properties. (3)

8. Define Poisson process. (3)

9. Define Band-pass and Low-pass process. (2)

10.Show that 2n – (n+1) equations are needed to establish mutual independence of ‘n’ 
events. (3)

PART – B  (50 Marks)

11.a) State and prove multiplication theorem for ‘n’ events. (5)

b) We have four boxes.  Box-1 contains 200 components of which 5% are       
    defective.  Box-2   contains 500 components of which 40% are defective.
    Boxes 3 and 4 contain 1000 each with 10% defective.  We select at random 
    one of the boxes and we remove at random a single component.  What is the 
    probability that the selected components is defective? (5)
    
12.a) Train X and Y arrive at a station at random between 8:00 a.m. and 8:20 a.m. 
          Train X stops for four minutes and train y stops for five minutes. Assuming

     that the train arrive independently of each other, determine (7)
        i)     Train X arrives before Train Y
        ii)    Two trains meet at the station
        iii)    If they met at the station, what is the probability that X arrived before Y

     b) If the cdf of the RV is given by F(x) = 0, for x < 0;
                                                            = x2/16 for 0 ≤ x < 4 and 
                                                            = 1, for 4 ≤ x.    Find P(x > 1/x < 3). (3)
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13.a) A fair coin is tossed 1000 times.  Find the probability Pa that heads will show 
         500 time and the probability Pb that heads will show 510 times. (5)

     b) Over  a  period  of  12 hours, 180 calls  are  made  at  random.  What  is  the 
         probability  that  in  a  four-hour  interval  the  number  of  calls is between 50 
         and 70? (5)

14.a) Suppose that the amount of waiting time a customer spends at a restaurant 
    has an exponential distribution with a mean value of 5 minutes.  What is the

          probability that a customer will spend more than 10 minutes in the restaurant? (5)

     b) Find the density of Y = aX = b in terms of the density function of X.  Let X be a
    continuous RV with pdf (5)

                            ,
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x

xf   in 1 < x < 5

                                         = 0, elsewhere.  
     Find the probability density function of Y = 2X – 3

15.a) The joint pdf of (X, Y) is given by f(x, y) = e-(x+y) , 0 ≤ x, y < ∞.  Are X and Y 
          independent?  Why? (5)

     b) To input to a binary communication system, denoted by a RV X, takes on one    
          of  two  values  0 or 1 with  probabilities  ¾  and  ¼  respectively.  Because of 
          errors  caused  by noise  in  the  system, the output Y differs  from  the  input 
          occasionally.  The  behavior  of the communication system is modeled by the 
          conditional probabilities give as (5) 

                         P(Y = 1/X = 1) = ¾ and P(Y = 0/X = 0) = 7/8
                         Find  (i)  P(Y = 1):     (ii)  P(Y = 0) and    (iii)  P(X = 1/Y = 1)

16.a) Show that the random process X(t) = A cos( )0  t is a wide-sense stationary, 

    if A and 0  are constants and   is a uniformly distributed RV in (0, 2 ). (5)

     b) If {X(t)} is wide-sense stationery process with autocorrelation R( )= ||Ae , 
    determine the second-order moment of the RV {X(8) = X(5)}. (5)

17.a) It is given that  ||)(   eRx  for a certain stationery Gaussian random process 

    {X(t)}.  Find the joint pdf of the RVs X(t), X(t + 1), X(t + 2). (5)

     b)  Consider a white Gaussian noise of zero and power spectral density N0/2 

     applied to a low pass RC filter whose function is  



RCi
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21

1
)(  Find the   

           autocorrelation function of the output random process. (5)
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