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B.E. / B.TECH. DEGREE EXAMINATIONS, December 2020 

Fourth Semester 
MA16454 – PROBABILITY AND RANDOM PROCESSES 

(Regulation 2016) Time: Three Hours                                                                                               Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 Marks) 
1. MMX If X is a discrete random variable having the probability mass function, then P(X 0) is 

X -1 0 1 
P(X) 1/6 1/3 1/2 

A) 5/6     B)   7/5      C)   2/7     D)    1/6  
2.  If a random variable X has the pdf f(x) is given by 



 

0,0
0,)( xif

xifCxexf x , then C is  
                         A) 5         B) 3           C) 2               D)1 
3. XX   If X is a normal variate with mean 1 and variance 4, Y is another normal variate independent of 

X with mean 2 and variance 3, then the variance of X+2Y is 
                 A) 12        B) 14           C) 16           D) 18 

4. If the regression lines between two random variables X and Y is given by 3X+Y=10 and 
 3X + 4Y=12, then the correlation between X and Y is 

A) -1/2    B)  -1/3      C) -1/4     D)    -1/5 
5. S        Three boys A,B,C are throwing a ball to each other. A always throw the ball to B and B always 

throws the ball to C but C is just as likely to throw the ball to B as to A. Find the transition 
probability matrix. 

6. Define wide sense stationary process. 
7. TTT   The auto correlation function is given by   426.6

3625
2

2


 

XXR . Find the mean and variance of 
{X(t)}. 

8. SSSS Find the power spectral density of a stationary random process for which the auto correlation 
function is     eRXX 2 . 

   
PART-B(4x16=64Marks) 

9. (a) (i)(     (i) A random variable X has the following probability distribution. 
X 0 1 2 3 4 5 6 7 
P(x) 0 K 2k 2k 3k K2 2k2 7k2+k  

 

(8) 
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Find 
 (i) k  
(ii) P[1.5< x < 4.5 / x > 2]  
(iii) the smallest value of λ for which   2

1 xP . 
  (ii)(((  (ii) A continuous random variable has a probability density function 

  .20),2(  xxxkxf Find k, mean and variance. 
(8) 

  (OR)  
 (b) (i)(((   (i) If X is a binomially distributed random variable with E(X)=2 and 

Var(X)=4/3, find P(x=5). 
(8) 

  (ii)((   (ii) The number of monthly breakdown of a computer is a random variable 
having a poisson distribution with mean equal to 1.8. Find the probability 
that this computer will function for a month (i)without a breakdown (ii)with 
only one breakdown (iii)with atleast one breakdown. 

(8) 

10. (a) (i) Given the joint p.d.f of (X,Y) as   
  otherwise

yxyxyxf ,0
10,10,2,  

Find the marginal and conditional pdfs of X and Y  
(8) 

  (ii) Let X and Y be two random variables having the joint probability function 
   yxkyxf 2,  where x and y can assume only the integers 0,1and 2. 

Find the marginal and conditional distributions. Also find mean and variance 
of X. 

(8) 

   (OR)  
 (b) 

 
 

 Find the correlation coefficient and obtain the regression lines from the data 
given below. 
X 62 64 65 69 70 71 72 74 
Y 126 125 139 145 165 152 180 208 

         (16) 
  

11. (a) (i)((   (i) Show that the random process )cos()(  ttX  is wide sense stationary if 
  is uniformly distributed random variable on (0,2 ).  

(8) 

  (ii) The transition probability matrix of a Markov chain {Xn}, n=1,2,3.....having 

three states 1, 2 and 3 is 









3.04.03.0
2.02.06.0
4.05.01.0

and initial distribution is 

   1.02.07.00 P . 
Find    2,3,3,23 01232  XXXXPandXP . 

(8) 
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   (OR)  
 (b) (i) A man either drives a car or catches a train to go to office each day. He 

never goes 2 days in row by train, but if he drives one day, then the next day 
he is just as likely to drive again as he is to travel by train. Now suppose that 
on the first day of the week, the man tossed a die and drove to work if and 
only if a 6 appeared. Find (i) the probability that he takes a train on the third 
day (ii) the probability that he drives to work in the long run. 

(8) 

  (ii) A radioactive source emits particles at a rate of 5 per minute in accordance 
with poisson process. Each particle emitted has a probability 0.6 of being 
recorded. Find the probability that 10 particles are recorded in a 4 minute 
period.  

(8) 

12. (a) (i) Find the autocorrelation function of the periodic time function 
 X(t)=Asin t . 

(8) 

  (ii) Two random processes {X(t)} and {Y(t)} are given by 
)sin()(,)cos()(   tAtYtAtX where A and ω are constant and 

  is a uniform random variable over 0 to 2π. Find the cross-correlation 
function. 

(8) 

   (OR)  
 (b) (i) Find the auto correlation function of the process {X(t)} for which the power 

spectral density is given by 
 

 1,0
1,1)(

2


XXS  

(8) 

  (ii) Find the power spectral density of the random process, if its auto correlation 
function is given by  cos)(  eR XX . 

(8) 

 


