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~INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 

Date: I Time: 2 hours Full Marks: 30 -~ Dept: JE&M 

No. of students: 58 Mid~Semester Examination, Spring 2012 

Sub. No.: IM 31006 Sub. Name: Simulation 

Instructions: I' 1. Statistical tables may be used if required 
2. Answer all questions 

What are the steps in a simulation modeling and analysis? Briefly discuss each step. 
Which types of problems are suitable for simulation? Give two examples 
Which types of problems are not suitable for simulation? Give two examples 

Briefly discuss the following terms: 
Probability distribution function 
Which are the two broad classes of distributions? Give two examples for each type 
Expected value and variance of a distribution 
Draw a Normal distribution and explain its features 

The distribution of times between arrival of jobs in a continuously operating job shop are as 
follows: 

Time between arrivals (Hours) Probability 
0 0.25 
1 0.35 
2 0.30 
3 0.10 

-"""'"' 

2 
2 

2 

Processing ti~;s ior job~-are norm;lly 'dlsiributt?ci witli!nean. 'sb minutes a.na~vafian&-9 ininufes~-~4-.. 
Construct a simulation table, and perform a simulation for 10 customers. Assume that when the 
simulation begins, there is one job being processed (scheduled to be completed in next 25 
minutes) and there is one job with a 50 minute processing time in the queue. 

N I h fi ote: Use only t e ollowm random numbers fi or this problem. 
Random No for 

arrival times 0.94 0.61 0.84 0.14 0.38 0.35 0.44 0.40 0.58 0.47 
Random No for 

Service times 0.20 0.62 0.29 0.39 0.60 0.59 0.72 0.58 0.17 0.93 

What was the average time in the queue for the 10 new jobs? I y, 
What was the average processing time of the 10 new jobs? 1 y, 
What was the maximum time in the system for the 10 new jobs? 1 y, 
What was the capacity utilization of the machine? 1 y, 

Discuss uniformity and independence of random numbers 2 
Consider the random numbers given below 

0.45 0.73 0.30 0.00 0.74 0.94 0.19 0.44 

0.07 0.03 0.62 0.60 0.02 0.97 0.39 0.29 

0.15 0.25 0.34 0.73 0.90 0.85 0.41 0.53 

0.09 0.79 0.22 0.59 0.28 0.23 0:79 0.57 

0.31 0.20 0.99 0.02 0.46 0.10 0.75 0.17 
Based on runs up and runs down, determine whether the hypothesis of independence can be rejected, with 
significance level= 0.05 
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With a significance level= 0.05, determine uniformity of these numbers 4 
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Brazed Inserts 

Orig .. nal cost of the tool= Rs 1250 
Grinding time = 3 min 
Tool changing time= I min 

The tool can be grounded only five times before it is discarded. 

ThJ"owaway Inserts 

Tool cost= Rs 750 
I 

Tobl changin~ time=· 0.5 min 

Determine the following (assuming a single pass): 
f 
(a) Optimum tool life and optimum cutting speed to minimize the cost per piece, 
(b) Production rate for the minif11um-cost criterion, 

(c) Optimum tool life and optimum cutting speed to maximize the production 
rate, and 

(d) ProductiotJ rate for the maximum production rate criterion. (5 + 5 + 3 + 2) 

Q.3 (a) Why do you use NC technology in manufacturing? Stat.e any six 
characteristks of a, typical CNC system (2 + 3) 

(b) Briefly state the configuration of a typical ~~.c sx~~~~:....t:.c ~""= ._,JJt--... ,_~~ ,~ 
..... \~ ~~"""""~~ .... ~ " :!..,~ ...... lli'iii.i:'"""·l'<::::+-.......... \:............. .... ~~~~,~~ ~ '"'-·"'"~~ ... "~...... ~ 

(c) Machine control motions and interpolations. (~ + 3) 

QA (a) Briefly explain the four-plane concept and its usefulness in manufacturing 
performance control. (2 + 2) 

(b) Identify the elementS and interactions of a typical CIM framework. How 
would you incorporate flexibility in this framework? (3 + 2) 

j 

(c) Present closed loop .in manufacturing with a flow chart only. For shop floor 
I 

or operations control, this is a must. Why? (4 + 2) 




