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PART A

(Answer all questions; each question aqrries 3 morks) Marks

List the basic elements oftranslational mechanical systems and their force 3

equations.

Define Mason's gain formula. What is it used for? 3

What are dynamic eror coefficients? 3

Define absolute stability, conditional stability, marginal stability. 3

Compare lag compensator with lead compensator. 3

Define Gain margin and Phase Margin.

When is a system said to be observable? 3

Define state, state variable, state vector. 3

List the classification of singular points. 3

List any 3 characteristics of non-linear systems. 3

PART B

(Answer onefull questionfrom each modulergch question carries 14 marks)

Module -1

I I a) Draw the block diagrams and derive transfer functions of an open loop

control system and closed loop control system

b) Explain the following term related to robotics: Encoders
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Page 1 of 3



1100RAT307112401

using block diagram reduction method, find closed loop transfer function

of the system whose block diagram is as shown below:

Module -2

Derive the expression for position error constant, velocity error constant, 6

and acceleration error constant.

Find the steady state error for Type 0, Type I and Type 2 systems' 8

Determine the response of an underdamped second-order systern for a unit 14

step input.

t4
t2

13 a)

b)

l4

Module -3

l5 A unity feedback system has an open loop transfer function

K

t4

s(s+1XS+2)
Sketch the root locus.

FortheOLTFgivenbelow(i)Constructthebodeplot.(ii)obtainthegain

margin and Phase margin.

s(s+zXS+4)

Mo1$le -a

obtain the state model of the system whose transfer function is given by

Y(s) s2+7s+z_:
U(s) 53+9S2+265+24

l4
l6

t4
l7
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l8 a) Fid tr€ Trffi&r firmion of thc stste vmiable descripion of e rysprn t
givcn bythe mdix equadon,

*'= [? _o;l*.filu
Y=[1 lJX

b) t s H6ffir meff to find ft€ cmtrolhbility of the given sys&m. 6

'., :,, Module -Str

19 W-ith c:r&phs, e:qhin th€ diff€r* gpes of non-linearities. 14

20 Widr #.hclp of frgrans, illustnte tho ctassifisdion of singular poi#. l{
***
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