
Roll No: --------------------------- 

 

     UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

       

                                    End Semester Examination, December 2017   

Program: B.Tech Production and Industrial                               Semester – VII    

Subject (Course): Modeling and Simulation                 Max. Marks : 100 

Course Code : IPEG 441       Duration : 3 Hrs 

No. of page/s: 

 

Section-A 

Attempt all Questions        5X4 = 20 

1) Define the term balking, jockeying and reneging. 

2) Define discrete event simulation. Explain the various time advance mechanisms. 

3) Differentiate between continuous and discrete random variable. Give the suitable 

example for each of them. 

4) A random variable X has an exponential distribution with probability density is given by 

 

𝑓(𝑥) =  {2𝑒−2𝑥     𝑥 > 0
0         𝑥 ≤ 0   

 

Compute the probability that x is not less than 3. Find mean and standard deviation. 

5) Differentiate between random numbers and pseudo random numbers. Generate 10 

random numbers by using mid square method. Use the initial seed as 8765 

 

Section-B 

Attempt all parts                                                                                                              (4X10 = 40) 

 

6) In a repairing shop maximum no of customers that can be accommodate in the queue is 

10. Customers are arriving at an average rate of 8 customers per hour. Average service 

rate is 9customer per hour. Assume ideal conditions. Find the 

i) Probability of zero customer in the system 

ii) Probability of 1 customer in the system. 

iii) Probability of no que 

iv) Probability of forced balking 

v)  Length of system 

 



7) Derive the expression for production order quantity by using production consumption 

model. 

8) Define binomial distribution. Find out expression for mean and standard deviation of 

binomial distribution. A coin is tossed 6 times what is the probability of getting two 

heads also find the probability of getting at least two heads. 

9) Differentiate between beta and Weibull distribution. Write down the expressions for pdf 

and cdf for both. The time to failure for a component to have a Weibull distribution with 

v = 0, bita = 1/3 and alfa= 200 hrs. What will be mean time to failure also find probability 

that the unit fails before 2000 hrs. 

OR 

Discuss about geometric distribution. Find the expression of mean and variance of 

geometric distribution. 

 

Section-C 

Attempt all parts          (2X20= 40) 

 

10) Differentiate between multiplicative and Mixed Linear congruential generators. For the 

following LCG, generate random numbers Zi For enough values of I greater than 1 to 

cover entire cycle. 

a) 𝑧𝑖 = (11𝑧𝑖−1)(𝑚𝑜𝑑 16), 𝑧0 = 1 

b) 𝑧𝑖 = (11𝑧𝑖−1)(𝑚𝑜𝑑 16), 𝑧0 = 2 

c) 𝑧𝑖 = (2𝑧𝑖−1)(𝑚𝑜𝑑 13), 𝑧0 = 1 

d) 𝑧𝑖 = (3𝑧𝑖−1)(𝑚𝑜𝑑 13), 𝑧0 = 1 

OR 

Enlist various methods of testing the uniformity and independence of random numbers. 

Explain each of them in detail. Generate the random numbers by using following LCG 

 𝑧𝑖 = (9𝑧𝑖−1 + 3)(𝑚𝑜𝑑 16), 𝑧0 = 8 

Test the uniformity of first five random numbers by using Kologmrov Smirnove test. Use 

the confidence level of 0.05 for the test. (Standard KS table is attached with the paper) 

 

 

11) Explain about the components of discrete event simulation. Give the details of 

organization of discrete event simulation program.  

 

 

 

Standard K S table is given in next page.  

 

 

 



 




