JK LAKSHMIPAT UNIVERSITY, JAIPUR

INSTITUTE OF ENGINEERING AND TECHNOLOGY
End Term Examination (Regular/Backlog), Nov.-Dec. 2016
B. Tech in Electrical Engineering, Semester V

Roll No.......

COURSE CODE: EE503 MODELING AND SIMULATION  Time: 3 hours  Max. Marks: 100

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.

3. Writing appropriate units, nomenclature, and dramng neat sketches/schematics/ flow chart wherever, required

are an integral part of the answer,

Q.1A Objective type multiple choice questions (10 questions @ 1 mark)

i, Laplace transform of differentiation of f(t)is

10

F(s)
(@) —— (b) ski(s) - £0) (c) sE(s) (cl) s?F(s)
ii.  Theimportant step required for simulation approach in solving a problem is to
{a) Test & validate the mode] (b) Design the experiment
(¢) Conduct the experiment {d) All of the above
i, A mathematical model is linear if the differential equation describing it has

- coefficient which are
(a) zero (b) constat
(¢} function only the independent variable  (d)bandc
iv. A system is repr esented by ¥t + 10y( ) + 5y = Zx( )+ dx the transfer of the
system will be

25+4 S+4

(@) 52+1103+5 (b) S4+105+5

e © 52+10s+5. (.d) S2+105+5 . .

v. A simulation model uses the mathematical expressions and locrlcal rela‘aonshlps

of the
(a) real system. (b} computer model.
(c} performance measures _ (d) estimated inferences.

vi.  The state transition matrix “®(t)” is
(@) [si] - (&) [[s1] - [A]I"
)L 1[[811 [Aﬂ o @) L - AT

vii. Inorderto Verify a simulation model

(a) compare results from several simulation languages.
{b) be sure that the procedures for calculations are logically correct.
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Vviii.

{c) confirm that the model accurately represents the real system.
(d) run the model long enough to overcome initial start-up results.

Which is considered to be a numerical computation technique used in con]unctlon

~ with dynamic mathematical models?

{a) Analysis {b) system and simulation

'~ (¢) dynamic computation ~ (d) none of the above

1X.

Q2

i

-l

v,

Q3A

Q3B .

Q4A

Q4B

The important step requlred for srnulatlon approach in solving a problem is to
(a) Test & validate the model {b) Design the experiment

(b) Conduct the experiment . (d) All of the above
05 1 _11

IfA= [ 0 —-2] , B_‘[Z] and C [A,then

" (a) system is observable (b) system is observable

" {c) system is undefined (d) none

Short answer type questions (4 questions @ 2.5 marks)

Explain when simulation is apprbpriafe tool and when it is not appropriate.

Explain the proper’ues of state transition matrix.
Derive ekpfession for similarity transformation prove transformed system can be

represented by the vector matrix equation.

Explain the concel:-a“t ofsamphng piocéSS. :

10

What is mechanistic model? Explamdlstmgulsh role of differential .equa’cion in

developing mechanistic model.

Why simulation software is use for electrical system analysis? Write the
advantage and disadvantages of simulation software.

Whatis a model of a sYstem? Explain diffefenftype' of models,

Determine the transfer function by transform the circuit to Laplace transform
r.(s)i
Vis)

H(s) =

*U,;.('E) = ) v (ﬁ)

05

05
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When: All initia_lncondition set to be zero.

Q.5A  Write the important pfopei‘ties of eigenvalues of a matrix. Find the eigeﬁ values 05 i
and eigen vectors of given A matrix

12 5 |

A=2 4 2 j

351 ‘ i

(2.5B  Whatis Simulation? Write the a&ﬁéﬁtéges-aﬁd disadifaﬁtages of simulation. 05

Q.6A  For unit step input to R in series with LC paraliel circuit write the state variable 05

formulation and draw its simulation diagram.

:- Q.6B * In series RL circuit the inpﬁt is glven bst= 10t. Determine the respoﬁs"e ofthe 05
circuit i.e., i(t) when R= 20 ohm and L=10 H.

OR S | |

Q6B Obtain the 7 transform of the cosine function. 05 |
x{(ty= e “sinwt, 0 <t
0 t< 0 |
| Q7A . Why the z-transform is prefefréd? 'EXplain the properties of z-transform. 05
Q7B Write the bteps for model validation using cross validation concept with 05
: ~ sultable example. 7 ‘
Q.7B  Find the observability of the systern. | 05

M1 ro 1 01ral 1ol
[x'z}:[o 6 1 [x2}+{OJu(t)'
) =1 —2 —3lbes) 1

yO=11 0 0x{)

GA Ksparem s descfoed by the eliog e, T 1o
| . ~1 1 0 1
s=[7" Lko+l | o
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_matrix of the system represented by the vector matrix A.

Qb

Q9B

s
Y(t):li Ol
1 1

Find the transfer function of the system and draw signal flow graph.

-1 0 0
A=10 -2 1
0 0 =2

Y(s) _ s7+18s5%+50s+50
x(s)  (s+3)(s+4)(S+5)

OR
Determine the transfer function vo(t) fort>0 by transform the circuit to Laplace
transform when:

(1) All initial condifion set to be zero.
(i)  All initial condition not set to be zero.,

¢ =0
10 10
o A s .
-

(=0
av (+ 1 H = L :
b T2 /Uo(r)

1w

10

10

10
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