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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries 10
marks and may have a, b, ¢ as sub qucstlons
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compensated system with the speciﬁcatxon. [10]
Explain the sufficient conditions of stability of non- -linear autonomous system
Observe whether the following quadratic form is positive definite

Q_:x, A2 X2 + x5 A 4x%,-8X, x3~—2x, Xy, :

X == 2Al +4x,
. _ 3
%y =%, —3%; —X;

Observe the stability of equilibrium state. [10]

What is meant by compensation? [2]

Define the Nyquist stability criterion. [3]

States the Lyapunov’s instability theorem. [2]

What are the conditions for asymptotically stable at the origin? [3]

What is. meant by smgulal pomts" e {2]4

What is meant by sub harmomc osc1llatlons in non lmeax system“’ [3]

Define the Controllability. 2]

Define the Concepts of state and state variables. [3]
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’The open loop transfer functxon 01 umty fpedbacl\ system is G(s) S Draw
s(s + 1)(5 +2)
the Nyquist plot test the stability. Also find gain margin and phase margin. [10]
OR
Deswn ,,,,, a phase lag nctwork for a.. plam w1th the .open Ioop transfel ﬁmctlon
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6. A positien control system com prises of a de servomotor, potenticmeter, error detector a
1\;1&'\/ amplifier and tachogenciztor coupled to the motor shafl. The difterential equation

ver mno tlns systcm 1s

.v-’"b) Drive torque -3 91@7-(0--4 0.5¢);e=0;.=0

¢) Draw the block diagram of the system.

d) Construct a phase trajectory on (e,¢) plane with e(0)=3 and é(0) =1and comment upon

the system stability. (1
OR

A simple servo is descr;bed by the 1ollowmU equations ...

_I\eactlon torque 76 :O 50 N e Y e A T
Drive lorque =7 31gn(e 0. 1) N
e=0,-0,
e(0)=2and ¢(0)=0
Construct the phase trajectory using the delta method. [10]
3 [0}
’ 9a) Dmcuss thc bamc concept ofdcscnbmo fuﬁctxon methods
b)  Derive the necessary cxpression for describing functions. [5+5]
Co _ 4s+D

Construct three dntferunl Stdtc models for thlS syste

[IUJ“

_."'!leICSCIltatlon for eacli-statc model. * ... ST
OR
11.a) States and prove the properties of state transaction matrix
b) Determine the state model of the system for the following transfer function
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