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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

matks and may have a, b cas sub qULSthHS
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l.a)  What is meant by compensation? [2]
b)  Define the Nyquist stability criterion. [3]
¢)  States the Lyapunov’s instability theorem. [2]
d)  What are the conditions for asymptotically stable at the origin? [3]
. ©) What is.meant by singular points? . . [2]: .=
D What is stable node. Draw the phase. pomalt ofa stable rlod__e‘7 3] % ¢
A g AWhat is.the behavior.ofnon linear system?- FN Pt (2] -
h) ~ What is meant by sub harmonic oscillations in non linear syslem"’ [3]
i) Define the Controllability. 2]
j)  Define the Concepts of state and state variables. [3]
PART - B .
: (5() Markc)ﬁ
2. ‘The open loop transfer function of unity feedback system is G(s) = ————— Dzaw e
s(s+1)(s+2)
the Nyquist plot test the stability. Also find gain margin and phase margin. [10]
OR
. Deswn a phase lag networl\ for a.. plam w1th the. .open Ioop Jis anstel funct1on ______
__.G( )~ —»—:ZE——— g t‘ h"a've a phase malg_,m of 3 ,0-._ Verlfy thc ----- p erfoxmance of the ey
g S(i +0. 2.3‘) .......... G E
compensated system with the specification. [10]
4.a)  Explain the sufficient conditions of stability of non-linear autonomous system
b) Observe Whether the following quadratlc form is positive definite

Q =x2A4-2x7 + X2

X == ?.xl +4x,
- . 3
X, =% —3%, — X,

Observe the stability of equilibrium state. [10]




b)

)Drzivctbrque.— sigh(e+0.5¢)
¢) Draw the block diagram of the system.
d) Construct a phase trajectory on (e,¢) plane with e(0)=3 and ¢(0) =1and comment upon

:I\GdCIIOH torque =6, ,
Drive torque = 2 31gn(e £0.5¢)

A position control system com srises of a de servomotor, potenticmeter, error detector a
1\—;1&'\/ amplifier and tachogencrztor coupled to the motor shafl. The difterential equation

aver mno tlns systcm 1s

the system stability. (1o
OR
A smlple Servo is descr;bed by the 1ollowmU equatlons o

0.50,

e=0, -0,
e(0)=2and ¢(0)=0
Construct the phase trajectory using the delta method. [10]
E‘{plam the describm(r iunctlon fo 5 [10].
, Dl@CUS;thC bamc conceﬁt ofdcscnbmo function methods
Derive the necessary expression for describing functions. [5+5]
Co A+l

A feedback system has the following closed loop transfer function

Construct three dltferml Stdtc models for thls system’

n’d dx.‘aw the block dlagxam

_."'!leICSCIltatlon for eacli-statc model. * ... EE S
OR
States and prove the properties of state transaction matrix
Determine the state model of the system for the following transfer function
Y(s) 2% +545

T g? +6s“+119+4
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Ug ss+2)(s+4)




