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B.E./B.TECH. Degree Examination, January 2021 
Fourth Semester  

MA16453-Probability and Queuing Theory 
(Regulation 2016) 

Time: Three hours                                                                                               Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Given the probability density function  xx

kxf ,1)( 2 , the value of  k  is 
(a)   2       (b)   3          (c)  1      (d)  4   

2. The marginal density functions of X  if      10,10,5522,  yxyxyxf  is  
(a)   1x     (b)  1)54( x       (c)  54 x     (d) None of these     

3. In a given FCFSMM //1//   queue  6.0 ,   the probability that the queue contains  5 or 
more customers is 
(a)   5)6.0(   (b)  6)5.0(     (c) 1     (d) 0.30 

4. A two stage tandem network is such that the average service time of node 1 is 1 hour and the 
average service time for node 2 is 2 hour and the arrival rate is 0.5 per hour, the bottleneck of 
the system is 
(a)  node 2    (b) node 1     (c)  None of these 

5. A random variable X has the probability density function f(x) given by   
 

  

otherwise
xexxf x

,0
0,)( .  Find the distribution function of x. 

6. 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 4 minute period. 

7. Arrivals at a telephone booth are considered to be Poisson with an average time of 12 minutes 
between one arrival and the next. The length of a phone call is assumed to be distributed 
exponentially with mean 4 minutes. Find the average number of persons waiting in the system. 

8. A one-man barber shop takes exactly 25 minutes to complete one hair-cut. If customers arrive 
at the barber shop in a Poisson fashion at an average rate of one every 40 minutes, how long 
on the average a customer spends in the shop? 

PART B - (4 X16 = 64 marks) 
09. (a) (i) A continuous random variable X has a probability density function 

( ) = , > 0 . Find k, mean and variance. ( 8 ) 
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  (ii) If X and Y are independent Poisson random variables, show that the 
conditional distribution of X, given the value of X + Y, is a binomial 
distribution. 

( 8 ) 

(OR) 
 (b) (i) The mileage which car owners get with a certain kind of radial tire is a 

random variable having an exponential distribution with mean 40,000 km. 
Find the probabilities that one of these tires will last (i) at least 20,000 km 
and (ii) at most 30,000 km. 

( 8 ) 

  (ii) State and prove the memory less property of an exponential distribution. ( 8 ) 
10. (a) (i) Given ( , ) = ( − ), 0 < < 2, − < <  and 0 elsewhere, 

evaluate c, ( ), ( ) and ( | ). ( 8 ) 
  (ii) If X and Y are independent random variables each following (0,2), find the 

probability density function of  Z = 2X + 3Y. ( 8 ) 
(OR) 

 (b) Obtain the equations of the regression lines from the following data. Hence find 
the coefficient of correlation between X and Y. Also estimate the value of 
(i) Y, when X = 38 and (ii) X, when = 18. 
X 22 26 29 30 31 31 34 35 
Y 20 20 21 29 27 24 27 31 

 

(16 ) 

 
11. (a) (i) A duplicating machine maintained for office use is operated by an office 

assistant who earns Rs.5 per hour. The time to complete each job varies 
according to an exponential distribution with mean 6 minutes. Assume a 
Poisson input with an average arrival rate of 5 jobs per hour. If an 8-hour day 
is used as a base, determine 

(i) the percentage idle time of the machine, 
(ii) the average time a job is in the system and 
(iii) the average earning per day of the assistant. 

( 8 ) 

  (ii) A petrol pump station has 4 pumps. The service times follow the exponential 
distribution with a mean of 6 minutes and cars arrive for service in a Poisson 
process at the rate of 30 cars per hour. 

(i) What is the probability that an arrival would have to wait in line? 
(ii) For what percentage of time would a pump be idle on an average? 

( 8 ) 
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(OR) 
 (b) A group of engineers has 2 terminals available to aid in their calculations. The 

average computing job requires 20 minutes of terminal time and each engineer 
requires some computation about once every half an hour. Assume that these are 
distributed according to an exponential distribution. If there are 6 engineers in the 
group, find  

(i) The expected number of engineers waiting to use one of the terminals 
and in the computing centre and 

(ii) The total time lost per day. 

(16 ) 

 
12. (a) (i) Three boys A, B and C are throwing a ball to each other. A always throws 

the ball to B and B always throws the ball to C, but C is just as likely to 
throws the ball to B as to A. Show that the process is Markovian. Find the 
transition matrix and classify the states. 

( 8 ) 

  (ii) Show that the random process ( ) = ( + ) is wide-sense 
stationary if A and   are constants and   is a uniformly distributed random 
variable in(0, 2 ). 

( 8 ) 

(OR) 
 (b) A patient who goes to a single doctor clinic for a general check-up has to go 

through 4 phases. The doctor takes on the average 4 minutes for each phase of the 
check-up and the time taken for each phase is exponentially distributed, If the 
arrivals of the patients at the clinic are approximately Poisson at the average rate 
of 3 per hour, what is the average time spent by a patient (i) in the examination 
(ii) waiting in the clinic? 

(16 ) 

 


