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B.E DEGREE EXAMINATIONS: MAY 2015
(Regulation 2013)
Fourth Semester
U13MAT403: MODELING AND ANALYSISOF ENGINEERING SYSTEMS
(Common to AERO & AUTO)

Time: ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1 =10 Marks)
1. A system model is

a) A mathematical representation of its b) A simplified system retaining main
components components

c) A mathematical representation of d) An analytical tool to solve the system content
component behavior and their
interaction

An abstract representation of a physical sydtehavior is derived using.................

The mathematical model for describing the dymramehavior of a lumped parameter system is

given by
a) Set of algebraic equations b) A set of ordirtafferential equations
c) Partial differential equations d) A set of logjirelationships

4.  The order of a system with a mathematical mgoeln by third order differential equation

5. A system giving steady — state outpuinyresponse to an input &nd output yin response to

input X is said to be a linear system only if

a)  WWXi=YalXo b)  yiy2=XxiX2
C) X>Xiimplies yp>y; d) Provides output of (g;+ay>) for an input
(quX1+apX2)

6. The number of arbitrary constants that will appga the free response from a dynamic system

model in the form of first order differential eqigats is equal to.................
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

The phase angle for a sinusoidal transfer fanatrith derivative factor is

a) 0degree b) -45 degree

c) 90 degree d) -90 degree

Fourier transform is used to find the response of a dynamic system.

A linear system having a transfer function witftormation on the number and location of all its

poles and zeros is said to be a stable systemifonly

a) All the poles lie to the left of the b) The number of zeros is less than the number
imaginary axis of poles

c) Allthe poles and zeros lie on the real d) There are no poles on the imaginary axis
axis

The band with (in rad /sec) of a first ordesteyn with a time constant of 0.2 seconds is

PART B (10 x 2=20 Marks)
(Not morethan 40 words)

What is the electrical analogue for a firstasrdnass — damper system? Give the connecting
equation.
Will a first order system’s transient respohage an overshoot? Justify.
For what values of damping ratio, does a se@rddr system exhibit an oscillatory response?
Justify.
Draw a simple translational mechanical systeith wnass-spring-damper to represent the
dynamics of a moving car.
Differentiate between Fourier transform and lae@ transform in the analysis of dynamic
systems.
An electrical circuit with a sinusoidal voltageurce connected to it was found to have the
voltage measured across one circuit componentrasdpe but non — sinusoidal (as observed on
an oscilloscope). What is your inference aboutcihmiit components?
The Bode plots corresponding to most physigatesns have the magnitude going down with
increasing frequency, particularly at high frequeac Which characteristics of the physical
system is responsible for this?
What is a resonant frequency? How is it reldtethe time domain model of a second order
system?
Define transfer function.
For a linear system having transfer functios)Hfow do you relate the input x(t) and outpu} y(t

in the time domain?
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PART C (5x14=70Marks)
(Not mor e than 400 wor ds)

Q.No. 21 isCompulsory

21.
22. a) (i)
(i)

b) ()

(i)

23. a) (i)
(i)

b) ()

Determine the governing equations and tranffiection X(s)/F(S) for the

system shown below:

Define unit impulse function, unit stemction and unit ramp function. (7)
Bring out the interrelationships amongst them.
What is impulse response of a linear systéfobv is this useful in predicting(7)
the dynamic behavior of the system with arbitrayuts?
(OR)

What is a system characteristic equatiom®vHhe roots of this equation(7)
determine the system dynamic behavior?

Given the value of time constant in a fimder system, what inferences yo(¥)

can quickly make about the system dynamic behavior?

How do we express an arbitrary periofiinction x(t) with a fundamental(8)
period Ty in terms of exponential Fourier Series?
Derive the relationships used for evaluating theffo@ent values in the above
series.
What is Fourier spectrum and what informatabout a signal can be obtain b{p)
looking at this spectrum?

(OR)
What is the condition to be satisfied by)x( order that its Fourier Transforn(4)

exists?
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(i)  Show that the Fourier Transform &) of a real valued even function x(t) is als(.0)
real and even. In other words, that
Re{X (0)}=Re{X(- )} and In{X (®)}=0.

24. a) (i) A first order system with unity gain aadtime constant is subjected to (10)
external input in the form of an unit step signdbw do you evaluate the
system response following this input? Derive thiatienships involved and
sketch the response.

What will be the response if the input given te #ystem from t=0 is a ramp
signal. i.e. input x(t)=k.t, for t>07?

(i) How is this time constant expressed for esgna damper system, and an L-i&)

circuit?
(OR)
b) Obtain the response of a Il order under dangystem when the input is a unit
step input.
25. a) Sketch the Bode plot for the following sBer function and obtain the gain
. 20
margin and phase marg®(s) =
J P OB = v asaras)
(OR)
b) Derive the expressions for resonant peak,nagsofrequency and bandwidth

for a second order dynamic system.
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