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System Modelling and Simutation

'P:" ':':: ** lrorh 
module,Note: Answer any FIVE full questions,gfrolising ONE full question f,:ottf.'q,

Module-1
I a. Define simulation. With a neatffi:;diagram, explain different.steps involved in simulation

steady. i:, T'W*,"t- '.,r'! (10 Marks)
b. A grocery shop has only one-g[e'Lkout counter, custom€r dfrives at this checkout counter at

random from 1 to 5 mintrtE*,=abart with equal probabi.liq*:: he service time varies from I to 6
minutes with probabil!ry;9..36, 0.25, 0.05, 0.10,0.t"0...8IId 0.20. Develop simulation table for
10 customers and {"r}$ lhe'fotlowing:
(i) Average waitiitg..time ofthe customer
(ii) Average service time
(iii) AverageJiri6between arrivals
(iv) Thepfup$ility of server being idle.,
Random nunbers for arrival : 84, l0; 7 4, 53, I 7, 7 g, 03, 87, 27

Rand,gi$lufnbers for service timei23155,65,81, 54, 03,.:,8,1.::;27,73,70 (10 Marks)
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Briefly explafn any four concepts used in discrete event simulation (04 Marks)

afterward$,return to the loader qff*,r,.g. Assume that fhe"ff3t truck directly go to the scale. The
activitieJiof loading weighing an{travel time are giveu in the table:

completion of two ighing from the scale. Depict simulation table
and scale utilizati'bn.

b. Geneiating system snapsh'U@clock = t and clocfthJ,'ixplain event soheduling algorithm.

c. Six dump trucks *" ,J$'Hhaul coal fro*'l;'i# ce of a mine+.tq druit -ua. t#'#:fi]
loaded by one of the ffio loaders. After loading, a truck immeiti4tely moves to the scale, to
be weighted as possible. Bffi*fte loader and s'eale have first-come-first-serve
weighing time for trucks. Travel tin6*from loader to scalp is considered negligible. After
being weighed,*truck begins travdl:.tlme (during whigh time truck unloads) and then

4r:, {S}' -.,.:.r,r.F

Explain the$aiacteristics ofquedin!; system. List di
:S4sdqle-z
ri; system. List different queuing notations.

Explain uni florm and exponenti a[ dis tributions.

OR
Explain binomial and Pciissbn distribution.

betweefu2.,,,,Lq. 3 years?

c. Defirte'd,isorete and continuous random variable.

,,-r ,, 
"11..',,.

The lifetime of a deviee used to inspect cracks in aircraft wings given by X, a continuous

random variable;psr*.tlming all values in the range x > 0. The pdf of device lifetime in year is

given by f(x) What is the probability that life time of the device

ravel time:
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Module-3 ,,'''.

a. Write 3 ways of achieving maximal period. Wilh"glvofi seed 45, constant multiplier 21,

increment 49 and modulus 40 generate sequence of'$-.rahdom numbers' (10 Marks)

b. Write the steps followed in Kolmogorov-Srnin$:y,*ifequency test. The sequence of random

numbers 0.44,0.81,0.14,0.05,0.93 has begggege{ated. Use Kolmogoro$''$mirnov test with

a : 0.05 to determine if the hypothesis.4A*t,1he numbers are uniformffistributed on the

interval [0, 1] can be rejected. Take p" ='Q,ffi65. -""'--,:' (10l\{arks)

{#re.:-OR .4u,,'',&6 a. What is Acceptance-Rejection pt*ffiQue? Generate 3 Poisffihariates with mean a: 0.2.

The randomnumbers are 0.4$59p&146,0.8353 ,0.9952,0.8004, 0.7945 and 0.1530.

* W ,:,,. 'i (08 Marks)
b. What are the properties qfrqruom numbers? Briefly Qigeuss. (06 Marks)

c. What are pseudo-randeffiwuinbers? What are problffirthat occur while generating pseudo-

random ntrmbers? .\r (06 Marks)

Module-4',tfi.- $J -.-;}F
7 a. Briefly explaqr di rent steps in the deve$,pilrdnt of useful model of input data. (10 Marks)

b. The numbt$n.of vehicles arriving at the,north-west corner of intersection in a 5 minutes

period,b3gvsdii 7.00 am to 7.05 am.was monitored for 5 weekdays over a 20 week period.
The qffi&ltfuiB data are as follows:;*ry..:"' J _.Arrivals: 0 I 2 3 4;_5 6 7 8 9 t0'11
Freouencv: 12 10 19 17 L0 T 7 5 5 l^..,s!nll t r!,"..
Frequency: 12 10 19 17 L0t 7 5 5 3 ,.);1 ,,,-l;t.*
Apply Chi-Square eookRmof-fit test to these ddia to test the- hl,Sbthesis that the

distributionisPoissonwr$\ir6u" =3.64,cr=.,Q.0J *iriA 1lo,,r:11.1. (l0Marks)
)i:r:11::ir:;::: ./x!lr ,,:,,,

OR.
8 a. Explain how the fdbthod ofhist"**Hyffi$used to identifu+the shape oru aistrib,ffilr.u,

;..*#$ " d%,,. 
-t' 

.i,bb. Explain the type3'of simulation witl$fespect to output analysis. (10 Marks)

"t "". ,3, "0ii " tE;rirn$ffi :"i.Ir SflMOdUIe-S fur,:,.,= 
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.

9 a. nxpfd#ffy two output ur*;lyg-ii$t tt"uay ttut. simtilltion. (10 Marks)

b. Explainthe iterative proms&oTcalibrating lmp+"Iwith neat diagrams. (10 Marks)

ORil*-.r,,'',a' {r Vr\'rt

10 6=1" xplain with neat*iliqgrlim, a model b_pil{ing verification and validation. (10 Marks)

b. Discuss threestegd'tpproach formqlAffi by Nylor and Finger. (10 Marks)
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