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Eighth Semester B.E. Degree Examinatiorrr'aug./Sept. 2020
System Modeling & Simulation

10cs82USN

Time: 3 hrs. Max. Marks:100

Servicer,;r;''i Table b)- drstnbutron
Service Time (Minutbs) I 2 J 4i" 5 6

Probabilitv 0.05 0.10 0.20, 0.30 0.25 0. l0
Develop simllatioii table for l0 customEr&,iFind average waiting time, average service time,
and averag€ time. Customer spends in system. Consider random digits
for anivals as" g 1, 7 2, I 5, 94, 30, 92, 7 5, 23 and 30
forswicesas 84, 10, 74,53, 17,,,719;91,67,89 and38 sequentially. (10Marks)

Explain the terms : System, Model, System state, {*ip![$"vent notice, EJionJ list. (06 Marks)

Six dump trucks are used to haul coal from the entrance of a mine to the railroad. There are

two loaders and one weighing scale. Each truck i$ loaded by one of"the two loaders. After a

loading, the truck immediately moves to the scale to be weighed. The queue system at the

loaders and weigh scale are ordered on a -6ome-first-sery,ed,,basis. After being weighed a

truck begins a .Eavel time and thep afterWard returns,,'tb,;l,,the loader queue. Model and

construct the,sigrulation table. Egtfmate the average loader utilization and average scale

utilization. The.stopping time of sim{ilation is completiori of four weighing from the scale or
after l0,iterations? Assume foirt,,trucks are at the'taders and two are at the scale at time
t = 0. The activity times are, giV€n in Table Q2 (b)! (14 Marks)

rlrr,"ii; .':L,tii" , ,r Tablg 02 (b
Loadine time (minutes) ,10 5 5 10 l5 10 l0 l5
Weishins time (minutes) 8 l2 8 t6 t2 8

Travel time (minu 30 60 80 .40 50 70

(06 Marks)

(06 Marks)

another 1000 hours; given that it is operating after 2500 hours. (08 Marks)
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Note: Answer FIVE full questions, selecliag'at least TIA'O questio.ui'from each part.

. iihnr - a
I a. With a neat flow diagranr, explaih'th:g steps in simulation study. (10 Marks)

b. A small shop has one checkout,iorrnter. Customers arrive at this checkout counter at random
time from I to l0 minute$ dj2ad. Each possible value of inter arrival time has the same

probability of occurane€t-_equ'al to 0.10. Service titnp varies from I to 6 minutes with
distribution as shown in table Q I (b).

2a.
b.

lti,rl

3a.

b.

Explain the following discrete disttifbutions:
(D Binor,t{p[distribution (ii) NegativeBinomialdistribution.
Explain the ftillowing continueus distributions:
(r) Uniform distribution;.- (ii) Exponential distribution.

c. Suppose that the life of an industrial lamp, in thousand of hours, is exponentially distributed

with failure rate l. 
= 
I (or" failure every 3000 hours, on the average). Find (i) The
3

probability thaJi* lamp will last longer than its mean life. (ii) The probability that the

lamp will last$ilween 2000 and 3000 hours (iii) The probability that the lamp will last



4a.
b.

Explain the characteristics of queuing syste-m

Lisi the different queuing notation for parallel server

of the IWG/I queue' Explain very briefly'

Malfunctioning of macttines occurs according to a'Pohi'Potsion process, at the rate
of the IWG/I queue' Explain very briefly'
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PART T B
Explainlinearcongruentialmethffireforgeneratin8irffidomnumbers'How
rnu'*i.ut period 

"urr 
6" achieved? exe,Id (05 Marks)

The sequenc. or ,rr*u"rt o3;-m1 , o.)4,0'95 
.und,*,Q,....?.J "1: 

generated' Use-the

Kolmogorov-Smirnov *i *iru'[=$;o.os, to learn whether'Lhilryot]ttis' that the numbers

are uniiormly distributed o" J*al [0, 1] can be rejeCied? Take Doo' = 0'565 
(os ru"rr.o

Buses arrive at the busli@ iccording to a Poisso. # process with a mean of one bus per

i;;r*r. Generate.ai, om variat-e, 1..,1, whic'fr ftpt":"nJ..1hl-number of arriving buses

;;f1r; ; 1-ry]r. ,.ii"?'. ;. Random numbers are'0'.4375,0.4146,0.8353, , rrt?lrr#;.rr*
0.'1945,0.1530

I

Explain diff,6redrtx'$teps in the developme[ffif a useful model of input data' (06 Marks)

t isi any.fSr4.duggested estimators for djstributions often used in simulation' (04 Marks)

ifr" .#6ri'oii"1;"t"r arriving ai the northwest come{ of an intersection in a S-minute

;;;"t"d;;;t;.;; ;^00 AM ura i-oi AM wa; monitorEdihr five workdavs over 20 week

p.ii"J[t" fouowing iabfe aO'i6j shows the .e,:qtJ,:r gita andaP,ear to follow Poisson

iiroi6rtiorr. eppry ct i-fru".t-co.'a".t, of fi, ,"st ut o.os level of sig'lliflcance' Th.e critical

value 1lor., is I l.l. (lo Marks)

Explain the types of simrilation with resp€g,! to oytnul analysiq. Give examples. (10 Marks)

B*i,f"i" tn" #pU9,,#lon method for steady-,sffie simulation".--' (10 Marks)

Explain with ri neat diagranr, the rhodBibuilding verification.and validation' (10 Marks)

wiirr u n.u, diagram, eiplain tS,,11 ive process o'Qe*librating a model' (10 Marks)

10cs82

(05 Marks)

the steadY state Parameters
(10 Marks)

). = 1.5 per
a standard
(05 Marks)hour. nepair 6'y a single mechanic take an i'etagt time of 30 minutes' with

deviationof 20-minutes. Find the average brokeii''rnhchines over the long run'

5a.

b.

c.

6a.
b.
c.

7a.
b.

8a.
b.
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