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Define simulation. Explain the various steps in simulation study with diagram. l2+5]

Explain Static Mathematical model and dynamic mathematical model with example. t8]

Define feedback system. Design and explain the analog computer model of the liver with
necessary block diagram and equations. 12+61

Defrne and explain Queuing system. Explain Kendall Notation using D/Mr'liFIFO/8/50. [5+3]

Explain h{arkor,-Chain process with its features. Given that chance of a Hyundai Creta
cax user to buy Hyundai Creta car at next purchase is 70% and that his next purchase will
be Tata Nexon EV car is 30%. The chance of Tata Nexon EV car user to buy Tata Nexon
EV car at next purchase is 80% and that his next purchase rnill be Hyundai Creta car is
20%. What is the probability to buy Tata Nexon EV car atler three purchase of a cun"ent
Hlundai Creta car user? Also make necessary transition diagram of above problem. l5+3]

State the various test for random nurnbers and explain brieily any one of uniformity test
method" [4+5]

7. A sequence of i000 four-digit numbers has been generated and an analysis indicates:
Based on Poker test, test these nurnbers are independent for s : 0.05. (Use 9.49 as

Tabular Value)
Combinations (i) Obsen,ed

Frequenoy {Oi)
irourDi{-ferent

Disits
540

One Pair 320
Two Palr I t.)

Three like Disits 50
Four like D 20

b.

i.

2.

a

,1.?'

5.

8. Explain Naylor and Finger's approach used in validation.

9. Explain the replication of runs with example.

10. What do you mean by simulation software ? Explain at least three GPSS diagram with
one example.

I 1. What is the different level of abstraction for the simulation of computer svstems?
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1. Differentiate between Simulation and Modeling. Draw ihe flow'chaft representing phases
in simulation study'and explain the model building phase. [2+6]

2. Differentiate between static mathematical model and dynanric mathematical model with
necessary mathernatical ecpration and a practical example oleach model. i6l
Define analog method. Explain u,ith the exampie of Autonlobile suspension problem.
Discuss the advantages olanaiog computer over digital corlputer t2*5-r3]
Explain the characteristics of queuing s)'stem. What is the meaning of lv{/Dl6i lO/FIFO in
queuing system? A barber lr,ith a one-man shop takes exactly 30 rninutes to complete one
haircut. If customers arrive accorciing to a Poisson process at a rate of one ever\r
40 minutes, holr,' long on the arrerage rnust a customer wait 1'or service? l4+2+41

Explairr Markov chain rvith example. Given that a chance of Tesla car user to buy a Tesla
car in next purchase is 6Aoh and that his next purchase will be a BMW is 40% and chance
of BMW car user to bliy BMW car at the next purchase is 85% and chance that his next
purchase rvill be Tesla car is 15olo.

a) fu{ake transition diagram of above problem and construct a transition ilatrix.
b) What is the probability to br-r1 a ts\1W car after three purchase of a eurrent Tesla car

user? [3+5]
Write an algorithm of Kohnogoror'-Smirnov test. Perform Kolmogorov-smimov test tbr
the floilou'ing random nr-rmbers rvith level of significance of u : 0.05. Random numbers
are: 0.45, 0,16. 0.29. 0.98. 0.45, 0.13, 0.63, 0.75, 0.11, 0.38. (The critical value for
cr:0.05 is 0.410 for sample size N .= 10) 18]

Use mixed congruential method to generate a sequence of six random numbers with
Xr:27, a:17, m =" 100 and c : 43^ Iixplain Poker test steps fbr three digit nurnbers. [3*5]
Explain Naylor and finger validatjon approach.

Explain the method fbr elimination of initial bias with example.

Explain Simulation in GPSS rnith example.

Explain CPU simulation with example.

Attempt All questions.
The Jigures in the margin indicate l?ull Mgrk;
Assume s'uitable data if necessary.
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Explain with various steps of siniulation study. List advantages of simulation study" [6 12]

Explain dynamic physical rnociel with practicai example. t6l
Why differential equations are impottant in simulation and mcideling? What is analog
computer? Explain the analog method for automobile suspension problem with necessary
equations and figure. 12+216]

4. Discuss the elements of queuing s,vstems and its appiications. Define the meaning of
DlMlllLIFOl21lSa. l8-r2l
Given that a chance of a Honda user to buy a l{onda in next purchase is 60% and that his
nextpurchase will be Yamaha or Bajaj is 30% and 10016 respecti\,e1i,. Also if a chance of
a Yamaha user to bu5, 3 Yamaha in next purchase is 709'o and that his next purchase will
be Bajaj or Honda is 100/o and2A% respectir,ell'and a chance of a Bajaj user ro buy Bajai
in next purchase is 659lo and that his next ptirchase r.vil1 be Honda or Yarnaha is 2OoA and,
15% respectively.

a) Design the Markov Mociei lor the given Scenario. [3]
b) What is the probahility'to buy Honda after two purchases for a current Yamaha user? t3]
Wlat do you mean by uniformit,v test? Explain the process of uniforrnity test of random
numbers by K-S method. using yolrr own example. i2+8]
A sequence of 1000 tbur digit numbers w,here generated as foliow,s: i8]

Combination Observed FrequencY
All different disits 540
One pair 324
Two pair 7A

Three of a kind 50

A11 same dieits 20

Use poker test to check independence. (Use tabulated value as 9.488 for confidence of
95Yo andN:4).

8. Comparisou between verification and Validation r.vith example.

9. What are the various methocls used to analyze simulation output? Explain any one o1'

them.

i0. Explain at least 4 GPSS biock diagram syrnbols.

I 1. What are the different ievels of abstraction for simulation in computer system?

words as far as practicable.
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I' What are the advantages of simulation? Explain briefly the steps in simulation study. List
the areas of application of simulation. 

lz+4+zl
2. Explain static Mathematical Model with a practical example.

3. why do we need digital-anarog simulator? Explain the analog model' suspension problem with equation and diagram.

4. Discuss about characteristics and applications of queuing system. What do you mean byD/I/rgFIFOl2sfiAA} in queuing notation? 
[5+3]

t8l
at automobile

14+41

5.

6.

Explain markov chain process, its features and applications with example. tgl
A sequence of 1000 four-digit numbers has been generated and an analysis indicates thelbllowing combinations and frequencies:

Combination (i) 0bserved Eleqnency (Oi)
4 different digits 540

3 like dieits 50
{ like digits 20

I pair 320
2 pairs 70

Use Poker's test to determine if these random numbers are independent at cr : 0.05.
Given critical value of yz atrr = 0.05 and degree of freedom : 4 is 9.49.

7 ' write the algorithm of Kolmogorov-Smimov test. Use the Kolmogorov-Smimov test for
the following random numbers with levgl of significance of o = 0.05 is 0.432 for sample
size N = 9. Random numbers are: 0.37, 0.55, 0.71, 0.g7,0.6s,0.2g, 0.s4, o.ls, a.zl [4+6]8. Explain iterative process of calibrating a model. why is it done? tsl

9- Explain replications ofruns in simulation output analysis. t5l
10' what is GPSS? Explain four general blocks used in GPSS with an example. t6l
11. Explain different levels of abstraction for the simulation of computer system. t6]

rl. **
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1. Define systern, model and simulation. Exptain when is simulation considered an
appropriate tool and when not? t4+41

2. Differentiate between Dynamic physical and mathematical model with reference to
simulation of automobile wheel suspension. tSl

3. Define analog computers. Explain analog methods using the model of a liver with
necessary diagram. p+7)

4. What are the elements of a Queuing System? What are the characteristics of Queuing
System? What is the meaning of MfEm/2/9/70lSIR0 in a queuing system. [3+3+4]

5. What are the three key featwes of Markov Chain? Given that a chance of a MoMo lover
to order MoMo in next purchase is 7Ao/o and that his next purchase will be Burgar is 30%
and chance ofa Burgar lover to order a Burgar at the next purchase is 80% and chance
that his next purchase will be MoMo isZA%.

a) What is the probability to buy a Burgar after three purchase of a current MoMo lover?
b) If 55% of people order MoMo today and 45o/o people order Burgar, what percentage

of poeple will use MoMo after 3 puchase? [2+3+3]
6. The generated mndom numbers are 0.206, 0.389, 0.915, a.zg?, 0.443, a.767,0.109,

0.177, A.999,0.0156. Use Kolmogorov-Smimov test to check whether the numbers are
uniformly distributed or not at a confidence level of g5%. (Note the critical value of D for
o=0.05 and N=10 is 0.410) t6I

7, A sequence of 10,000 four-digit numbers has been generated and an irnalysis indicates the
following combinations and frequencies: Use Poker's test to determine if these rantlom
numbers are cr,:0.05 and of freedom :4 is7.?8.

Combination Distribution (i) Observed Frequency (Oi)
4 different digits 5000
3 like dieits 700
4 like dieits 500
l Pair 3000
2 Pairs 800

8. Differentiate between verification and validation of a model with suitable example.

9. Differentiate between estimation method and Replication of runs.

l0.Imagine a machine tool in a manufacturing shop is turning out parts at the rate of one in
every 5 minutes. As they are finished the parts go to an inspector and in the inspector
takes 4*3 minutes to examine each one and rejects about l0% of parts. Develop the GPSS
block diagram for above scenario using necessary GPSS blocks. t5I

11. Explain different levels of abstaction for the simulation of computer system. t6l
***
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ll'.xplain the steps ol Sirrrulatiun srud1" l8l

Explail Static mathsmiitical model and cl1'namic mathematical model u'ith cxample. t6.l

\\ har is arralog lrethod'? Ilxplain u,ith the exaniple ol'Arttomobile suspensiiln problem. [2+8]

Whut are t|e choracteristics of Queliug s)'Stcm? What do.You mcan hy- Kcndall ttotation

in qucuing sS.stcur? whar is rhe nreuring .',i l.t,'Tr;*it 5i l000lLIFo? 14+3+31

Giyen rlnt a chance of a Hord car user tr) buy a forcl car in next putchase is 70% and thlt
his uext pun,hase rvitl trc a Scorpio car is 307o ancl chance of a Scorpio car user to buy a

Scorpig car at the nexl purchase is 80% and chance that his next purchase rvill bc ford car

is ?0%. What is thr: prolabitity,to huy'a Scorpio car after three purchase of a current Ford

car user? lf ?0% gsqr uses Foiil car todrS'. ri,hat percentage of user wiil use Scorpio after

3 purcliaseso [6]

\\ihy do \\,e use gap test'l A secluence of 1000 iour-digit numbers has been generated and

an arnall.sis inriicatis the lbllowing con:binatious and frequencies: Use Poker's lest 1ct

detcrmine if these randoln nutnbers are independent, 6l : 0.05 and n * 4 such that

orq.1i..r): 9.49. -:=---_-r [2+8]
Conrbinaiion Distribution (i) Observed Frequency

4 different disits 540

3 like di!$ts 50

4 like disits 20

? Pairs 7A

1 Pair 320

i. \Vhat irre clil'ftrent random numbcr genertrtion methods. Explain with examples.

L iixplail r,r,ith example the itertrtive process of calibrating of model'

g. Florv can yog Ltsc estirnation methods in analysis o{'sin:ulation output? Iixplain rriith

example.

10. Briefly explain about simulation in Java.

I 1. hxpltrin CPi.i sirnulation rvith example.
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