
                                                                                                                                                                                       

 

 

 

VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 

(An Autonomous Institution, Affiliated to Anna University, Chennai) 

 (INFORMATION AND TECHNOLOGY)     

Semester Examinations –April/May 2018 (Model Question Paper) Regulations 2016 

Programme: B.TECH(IT) Semester : 4 
Max. 

Marks: 
100 Duration 3 Hrs 

Course Code & Title:  16MAT42  PROBABILITY AND QUEUEING THEORY  
 

Knowledge Level (KL) 

 Course Outcome (CO) 

K1 – Remembering K3- Applying K5- Evaluating 

K2- Understanding K4 – Analysing K6 - Creating 

 Part – A Answer ALL questions.   10 x 2 = 20 marks   

No Question KL 

1 If ��� � ��  �  �	
 , � � 1,2,3,4,5  then find ��� � 1 ��  � � 2� K3 

2. Ten coins are thrown simultaneously. Find the probability of getting atleast 7 heads K3 

3. 
If the joint pdf of (X,Y) is       ���, �� � �1/4,0 � �, � � 2,0, ������ !� " find ��� #  $ �  1� K3 

4. The two regression equations of the variable X and Y are X=19.13 -0.87Y and             

Y =11.64 - 0.50X. Find the correlation between X and Y. 
K3 

5. Define Random process and state its classifications K1 

6. Prove that the difference of two independent Poisson process is not a Poisson 

process. 
K3 

7. Define the terms (i)Balking (ii)Reneging  K1 

8. What is the probability that a customer has to wait more than 15 minutes to get his service 

completed in a (M/M/1):( ∞/FIFO) queue system, if λ=6 per hour and µ=10 per hour? 
K3 

9. Consider a tandem queue with 2 independent Markovian servers. The situation at 

server 1 is just as in an M/M/1 model. What will be the queue in server 2? Why? 
K2 

10. Write down the flow balance equations(traffic equations)for open Jackson network K1 

Part B       (5 x 16 = 80 marks) 

 Marks KL 

11 a) i A random variable X has the following probability function.   

 

 

 

       

 (i) Find  %� & '���� ( 6�  *� ��� ≥ 6�  +���0 ( � ( 5�            

(iii) Find the  distribution function 

( iv) Find the minimum value of k such that ��� � &� , 	-
(

 

X 0 1 2 3 4 5 6 7 

P(X) 0 k 2k 2k 3k k
2
 2 k

2
 7k

2
+k 

8 K3 

ii If X is a normal variate with mean 30 and standard deviation 5. Find 

(i) ��26 ( � ( 40� (ii)��� ≥ 45�  (iii) ��|� / 30| , 5� 

8 K3 

(OR) 

 b) i Find the r
th 

moment about the origin for the distribution with pdf ���� � &�-�0� , � , 0 . Hence find the first four moments about the 

origin 

8 K3 

ii A random variable X follows uniform distribution in (-3,3). Compute 

(i) ��� � 2� (ii) ��� ( 2� (iii) ��|�| , 2� (iv)��|� / 2| ( 2�             

(v) Find k such that ��� , &�  �  1/3. 
8 K3 
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12 a) i The joint probability mass function of (X,Y) is given by                            ���, �� � &�2� # 3��, � � 0,1,2 & � � 1,2,3.  Find all the marginal and 

conditional distributions. Also find � � )1,1( >≤ YXP  �  � )1|2( ≥≤ XYP                                        

8 K3 

ii Two independent random variables X and Y are defined by              

���� �  34%�, 0 � � � 1 0, ������ !� "  ���� �  �4'�, 0 � � � 1 0, ������ !� "  . Show that 

U=X+Y and V=X-Y are uncorrelated. 

  

(OR) 

 b) i If X and Y are two random variables having density function    ���, �� � �&�6 / � / ��, 0 ( � ( 2, 2 ( � ( 40,   ������ !� "   
Find (i) k,(ii) ��� ( 1 4 $ ( 3� �   ���� # $ ( 3�. 

16 K3 

ii Find the equations of regression lines from the following data and also 

estimate the value of Y when X=71 

X: 65 66 67 67 68 69 70 72 

Y: 67 68 65 68 72 72 69 71 
 

  

13 a) i The process ������whose probability distribution under certain 

conditions is given by  ������ � 5� � 6 �78�9:;
�	<78�9=; , 5 � 1,2, …

78	<78 , 5 � 0 "         
Show that it is not stationary. 

8 K3 

ii A man either drives a car or catches a train to go to an office each day. 

He never goes 2 days in a 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 fair die 

and drove to work if and only if a 6 appeared. Find the probability that 

he takes a train on the 3
rd

 day and the probability that he drives to work 

in the long run. 

8 K3 

(OR) 

 b) i If ���� � ? *�!�@� # A�   where A and @  are constant and A  is 

rectangular distributed random variable in�0,2B�.  Prove that ������ is 

a WSS process 

8 K3 

ii If customers arrive at a counter in accordance with Poisson process 

with a mean rate of 2 per minute, Find the probability that the interval 

between 2 consecutive arrival is  (i) more than 1 minute (ii) between 1 

minute and 2 minute (iii) 4 minute or less 

8 K3 

(OR) 

14 a) i Customers arrive at one man barber shop according to Poisson 

process with mean interval time of 20 minutes. Customer spends an 

average of 15 minutes in the barber chair. If an hour is used as a unit 

of time, 

a) What is the probability that a customer need not wait for a hair cut? 

b) What is the expected number of customer in the barber shop and in 

the queue? 

c) How much time can a customer expect to spend in the barber shop? 

d) What is the average time customer spends in the queue? 

8 K3 



                                                                                                                                                                                       

 

 

  ii A supermarket has two girls attending to sales at the counters. If 

the  service  time  for each  customer  is exponential  with mean 4 

min  and if the people  arrive  in Poisson  fashion  at the  rate of 10 

per hour . 

a) What is the probability that a customer has to wait for service? 

b) What is the expected percentage of idle time for each girl? 

c) If the  customer has to wait in the queue, what is  the expected    

    length of his waiting time? 

d) Average time spent by a customer in the super market and average   

    number of customer in the system 

8 K3 

(OR) 

 b) i A drive-in bank window has a mean service time of 2 minutes while 

the customers arrive at a rate of 20 per hour. Assuming that these 

represent rates with a Poisson distribution. Determine the following 

a) The proportion the teller will be idle. 

b) How long a customer will wait before reaching the line? 

c) What fraction of customers will have to wait in line? 

d) The probability that a customer has to wait. 

 

8 K3 

  
ii 

The local one man barber shop accommodates a maximum of 5 

people at a time (4 wait and 1 getting hair cut). Customers arrive 

according to a Poisson distribution with mean 5 per hour. The 

barber  cuts hair  at an average  rate of  4  per hour .Find   

a) What percentage of time is the barber idle?  

b) What fraction of the potential customer turned away?  

c) What is the expected number of customer waiting for hair-cut?  

d) How much time can customer expect to spend in the shop?  

 

8 K3 

15 a)  Derive Pollaczek-Khinchine formula 16 K3 

(OR) 

 b)  In a book shop there 2 sections, one for text book and other for note 

book. Customer from outside arrive at the text book section at a 

Poisson rate of 4 per hour and the note book section at the Poisson rate 

of 3 per hour. The service rate of the text book section and note book 

section are respectively 8, 10 per hour. A customer  upon completion 

of service  at text book section is equally likely  to go to note  book 

section  or leave the  book shop, whereas  a 

customer  upon  completion of service at note  book  section will  go to 

the text book section  with probability  1/3  and  will leave  the book 

shop otherwise. Find the joint steady-state  probability  that 

there  are  3 customers  in the text book  section  and 2 customers in the 

note  book section . Find also the average number of customers in the 

shop and the average waiting time of customer in the shop. Assume 

there is only one salesman in this counter. 

16 K3 
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