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Knowledge Levels 
(KL) 

K1 - Remembering K3 – Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

Part A - MCQs - Choose the correct Answer - 10 x 1 = 10 Marks 

No. Questions CO KL 

1. Var (ax + b) = CO1 K1 

a) a var(X)               b) a2var(X) 
c) a var (ax + b)      d) a2var (ax + b) 

2. If  p.d.f   f(x) = k x (1-x), 0 1x   then the value of k is CO1 K2 

a) 6    b) 1/6  

c)1/3 c)5/3 

3. 1.   When r=0, then there is ________ correlation between X and Y. CO2 K1 
a)Positive  b) negative 

c) no (a)    d) good 

4. The regression equations are 3x + 2y = 26 and 6x + y = 31, the mean of X and Y is CO2 K2 

a)X̅ = 7, Y̅ = 4 b)X̅ = 7, Y̅ = 10 

c)X̅ = 4, Y̅ = 7 d)X̅ = 10, Y̅ = 7 

5. If  X1(t),X2(t) are two independent Poisson process , then conditional distribution{X(t)} 

given {X(t)+Y(t)} is 

CO3 K1 

a)Poisson distribution b)Binomial distribution 

c)Uniform distribution d)Exponential distribution 

6. If a Markov chain is finite and irreducible then all its states are  CO3 K1 

a)Persistent b)Non null persistent 
c )Null persistent d)Ergodic 

7. How are Ls and Lq related in an (M/M/1): (∞/FIFO) queueing model? CO4 K1 

a)𝐿𝑞 = 𝐿𝑠 −
𝜆

𝜇
 𝑏)𝐿𝑠 = 𝐿𝑞 −

𝜆

𝜇
 

c) 𝐿𝑞 = 𝐿𝑠 −
1

𝜇
 𝑑)𝐿𝑞 = 𝐿𝑠 −

1

𝜆
 

8. In a given (M/M/1): (∞/FIFO) queueing model .What is the probability that the queue 

contains 5 or more customers? 

CO4 K1 

a)𝜌6 b) )𝜌5 

c)𝜌 (b)  d)   𝜌4 

9. In an M/D/1, if 𝜆 = 5/min, 𝜇 = 6/𝑚𝑖𝑛, then 𝐿𝑠 CO5 K2 

a)0 b) )35/12 

c)1 (c)  d)  12/35  
10. No customer will come from outside the system and no customer will leave the system, 

then the network is called 
CO5 K1 

a)Open Network b)Closed Network 

c)Open Jackson Network (d)    d)Series Queue 

Part B - 10 x 2 = 20 Marks 
11. Define Uniform distribution CO1 K1 

12. X is a normal variate with mean 30 and SD 5. Find the probabilities that i)26≤X≤40 CO1 K3 

13. The two lines of regression are 8x – 10y + 66 = 0, 40x – 18y – 214 = 0. The variance of X 
is 9. Find the correlation co efficient between X and Y. 

CO2 
K3 

14. Suppose that the 2D RV’S (X ,Y ) has the joint of pdf 𝑓(𝑥, 𝑦) = 𝑥 + 𝑦, 0 ≤ 𝑥 ≤ 1, 0 ≤
𝑦 ≤ 1. Find marginal probability distribution of x.   

CO2 
K3 



15. Differentiate the SSS and WSS Process. CO3 K1 
16. Define Poisson Process CO3 K1 

17. What are the basic characteristics of a queueing system? CO4 K1 

18. State Little’s formula for an (M/M/1):(∞/FIFO) queueing model. CO4 K1 

19. Write classification of queueing networks CO5 K1 

20. Define open Jackson network. CO5 K1 

Part C – 5 x 14 =70 Marks 

No        Question 
Marks 

CO 
K

L 

21. (a) i) A continuous random variable X takes the values between X=2 to 

X=5 has a density  function )1()( xkxf  . Find P(X<4) and 

P(3<X<4) 

7 CO3 K3 

ii) The  probability function of an infinite discrete distribution is given 

by P[X=j]=
j2

1
,j=1,2,3,....∞. Find   

a. P [x is even ],   

b. P[ x is divisible by 3]    

c. P (X≥5) 

7 CO3 K3 

 OR    

(b) (i) Define Binomial distribution and derive its MGF, mean and variance 7 CO3 K3 

(ii) Buses arrive at  a specific stop at 15 minutes intervals starting at 
7am. That is they arrive at 7, 7.15, 7.30, 7.45 and so on. If  a 

passenger arrives at the stop at the time of uniformly distributed  

between 7 and 7.30 am. Find the probability that he waits 
a. less than 5minutes for a bus   

b. more then 10 minutes for a bus. 

7 CO3 K3 

 

22. (a) (i) From the following table for bivariate distribution of (X, Y) and find  

X/Y 1 2 3 4 5 6 

0 0 0 1/32 2/32 2/32 3/32 

1 1/16 1/16 1/8 1/8 1/8 1/8 

2 1/32 1/32 1/64 1/64 0 2/64 

a. P (Y  3)   

b. P (X   1, Y  3)  

c. P (Y   3 /X  1) 

d. P (X + Y   4) 

e. The marginal distribution of Y on marginal PMF of Y   

7 CO4 K3 
 

(ii) . If the  joint distribution function of  X and Y is given by                      
x yF(x, y) (1 e )(1 e )    ,

 for x>0,y>0 

a. Find the marginal density of  X  and Y     
b. Are X  and Y independent?    

7 CO4 K3 
 

 OR    

(b) (i) Calculate the correlation co efficient for the following heights (in 
inches) of fathers X and their sons. 

X 65 66 67 67 68 69 70 72 

Y 67 68 65 68 72 72 69 71 
 

7 CO4 K3 

 



(ii) The two lines of regression are 8x – 10y + 66 = 0, 40x – 18y – 214 = 
0. The variance of X is 9. Find  

a. The mean values of X and Y  

b. Correlation co efficient between X and Y. 

7 CO4 K3 
 

       

23. (a) (i) The process   tX whose probability distribution under certain 

conditions is given by   
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, Show 

that it is not stationary. 

7 CO3 K3 

  (ii) If 𝑋(𝑡) = 𝐴 𝑐𝑜𝑠(𝜔𝑡 + 𝜙)  where A and 𝜔 are constant and 𝜙 is 

rectangular distributed RV in(0,2𝜋).  Prove that {𝑋(𝑡)} isWSS 

process. 

7 CO3 K3 

   OR    
 (b) (i) The TPM of the Markov chain nx  which has 3 states 1,2,3 is  

















3.04.03.0

2.02.06.0

4.05.01.0

 and the initial distribution is 𝑃(0) =

(0.7  0.2  0.1) then find  

a. 
 2,3,3,2 0123  xxxxP

   

b.  32 xP  
 

   

  (ii) A house wife buys three types of cereals A, B, C. She never buys the 
same cereals in successive weeks. If she buys A, the next week she 

buys B.However if she buy B or C, next week she is three times as 

likely to buy A as the other. In the long run, how often she buys each 

of the three cereals? 

7 CO3 K3 

       

24. (a) Customers arrive at a one-man barber shop according to a Poisson process 

with a mean inter arrival time of 20 mins. Customers spend an average of 

15mins in the barber’s 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 customers in the barber shop and 

in the queue? 
c. How much time can a customer expect to spend in the barber’s 

shop? 

d. What is the average time customer spends in the queue?  
e. What is the probability that there will be 6 or more customers 

waiting for service? 

f. Estimate the fraction of the day that the server is idle? 

g. What is the probability that the waiting time in the system and in 
the queue exceeds 12 mins. 

14 CO4 K3 

   OR    

 (b) The local one person barber shop can accommodate a maximum of 5 

people at a time (4waiting and 1 getting service). Customers arrive 

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

hair at an average rate of 4 per hour (exponential service time).  

14 CO4 K3 



 

 

a. What percentage of time the barber is idle?  
b. What is the probability that a customer can get directly into the 

barber chair upon arrival?  

c. What fraction of the potential customers is turned away?  

d. What is the effective arrival rate?  
e. What is the expected number of customers waiting for a hair-

cut?  

f. How much time can a customer expect to spend in the barber 
shop? 

      

25. (a) Derive Polleczek- Khinchine formula or P- K formula. 14 CO5 K1 

   OR    

 (b) In a Textile shop there are two sections, one for Silk sarees and the other 

for Dhoties. There is only one salesman in each section. Customers from 

outside arrive at the Silk sarees section at a Poisson rate of10/hour and at 
the Dhoties section at the Poisson rate of 8/hour. The service rates of the 

Silk sarees section and the Dhoties section are 18 and 20 per hour 

respectively. A customer after service at Silk sarees section is equally 

likely to go to the Dhoties section or to leave the shop. However a 
customer upon completion of service at Dhoties section will go to the Silk 

sarees section with probability 1/3 and will leave the shop otherwise. Find 

the (i) joint steady state probability that there are 1 customer in the Silk 
sarees section and 2 in the Dhoties section (ii) the average number of 

customers in the shop (iii) the average waiting time of a customer in the 

shop. 

14 CO5 K3 


