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V SEMESTER B. TECH (INDUSTRIAL & PRODUCTION ENGG.) END SEMESTER 

ONLINE EXAMINATIONS, JANUARY-FEBRUARY 2021 

SUBJECT: SIMULATION MODELING & ANALYSIS [MME 3157] 

REVISED CREDIT SYSTEM 

Time: 3 Hours                                         MAX. MARKS: 50 

 
 
 
 
 

1A. A supermarket has one checkout counter. Customers arrive at the checkout counter at 

random from 1 to 10 minutes apart. Each possible value of inter-arrival time has the 

same probability of occurrence equal to 1/10. Service time vary from 1 to 5 minutes 

with probabilities shown below: 

Service time 1 2 3 4 5 

Probability 0.18 0.28 0.25 0.18 0.11 

Develop the simulation table for 10 customers. Find: 

i. What is the expected time between arrivals for 10 customers? 

ii. What is the expected service time for 10 customers? 

iii. What is the average time customer spending in the system? 

Random numbers for inter-arrival time of customers: 

35, 09, 55, 72, 43, 51, 97, 29, 08, 11 

Random numbers for service time: 

62, 11, 97, 38, 67, 52, 84, 63, 91, 18 

(05) 

1B. Sketch and explain the process of model building in a simulation experiment. (03) 

1C. Company manufacturing mobile phones establishes a fact that there is a relationship 

between sale of mobile phones and population of the city. The market research 

carried out reveals the following information in table. Fit a regression equation and 

estimate the demand for mobile phones for 2021 if the likely population is 40 

million. 

Year 2016 2017 2018 2019 2020 

Population (in millions) 15 22 27 36 33 

No. of mobiles sold.  

(in thousands) 

65 80 96 130 100 

 

(02) 

2A. A computer repair person is “beeped” each time there is a call for service. The 

number of beeps per hour is known to occur in accordance with a discrete 

distribution with a mean of 𝛼 = 6 per hour. Compute: 

i) The probability of no beeps in the next one hour? 

ii)The probability of 5 beeps in the next hour? 

iii) The probability of four or more beeps in a 1-hour period. 

 

(05) 

Reg. No.           

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitably assumed. 
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2B. Considering the recruitment process as a discrete event system, list various 

components of the this system. 

(03) 

2C. What is the significance of face validity in the development of a simulation model. (02) 

3A. Simulation results for the five alternative scheduling procedures of a flexible 

manufacturing system are given below. Perform ANOVA test and check, if there is 

any difference in production rates. 

Procedure Mean Production 

rate 

Standard 

Deviation 

Frequency 

1 28.06 3.93 15 

2 29.64 4.34 15 

3 25.99 2.58 15 

4 34.83 4.38 15 

5 27.56 3,56 15 
 

(05) 

3B. A large collection of tires has 20% defective tires. Suppose one chooses tires from 

this collection until he/she obtains six non-defective tires. Determine  

a) the probability that 10th tire selected from the collection represents the sixth non-

defective tire. 

b)  the probability that 15th tire selected from the collection represents the sixth non-

defective tire. 

(03) 

3C. A burger franchise planning a new outlet in Manipal. They estimate that minimum 

weekly sales are Rs.10000 and maximum is Rs. 60000. They also estimate that the 

most likely outcome is around Rs.30000. Determine the probability of the new outlet 

having weekly sales of less than Rs.20000. 

(02) 

4A. A college professor of electrical engineering is leaving home for the summer, but 

would like to have a light burning at all times to discourage burglars. The professor 

rigs up a device that will hold four light bulbs. The device will switch the current to 

the second bulb if the first bulb fails. and if second also fails, then current will be 

switched to third bulb and so on. The box in which the light bulbs are packaged says, 

“Average life is 1335 hours, exponentially distributed.”  

Find: 

a) If the professor has gone for 75 days (1800 hours). What is the probability 

that a light will be burning when the professor returns? 

b) If the professor has gone for 105 days (2520 hours). What is the probability 

that a light will be burning when the professor returns? 

c) Calculate the mode for above cases a), b)  

 

(05) 

4B. Generate a sequence of 06 random numbers using linear congruential method with 

Seed=53, constant multiplier =21, increment=31 and modulus=100. 

 

(03) 

4C. How to select input models for the simulation of a discrete event system in the 

absence of data? Explain. 

(02) 
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5A. The number of vehicles arriving at the northwest corner of an intersection in a 5-

minute period between 5:30 P.M. and 5:35 P.M. was monitored for five workdays 

over a 20-week period. Table 1 shows the resulting data. The first entry in the table 

indicates that there were 8 five-minute periods during which five vehicles arrived, 10 

periods during which nine vehicle arrived, and so on.  The distribution appeared to 

follow a Poisson distribution with mean of 5. Use chi-square test to verify the 

hypothesis. Take a level of significance of 0.05.                       

Table 1 

Arrivals per Period  0  1 2 3 4 5 

Frequency  13  7  18  19  11  8  

Arrivals per Period  6 7 8 9 10 11 

Frequency  3  9  5  4  1 2 

 

(05) 

5B. How to eliminate initial bias in simulation experiments. Explain. (03) 

5C. The pilot simulation experiment of a production system is run for 30 days and the 

production rate has been observed to be 5000 units a day with a standard deviation of 

500units. What should be the length of simulation run, so that the output rate 

obtained is within ±10 of the mean at 

i. 98% confidence level 

ii. 99% confidence level 

(02) 

 

 

 

 

 

 

 

 

 

 

 

 

 



STATISTICAL TABLES 

 

 

 

 

 

 

 

 

Table 1: Standard Normal Distribution Table 



 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Chi-Square Distribution Table 



 

 

  

 

 

 

 

 

Table 3: Kolmogorov-Smirnov Test Table 



 

 
 

Table 4: F-Distribution Table (5% Significance Level) 



 

 

Table 4- (Continued): F-Distribution Table (5% Significance Level) 



 

Table 5: T-Distribution Table  


