Code No: 155AR

R18

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B Tech III Year I Semester-Examinations, JulyfAugust 2023
. b of CONTROL SYSTEMS _Je .

Note: 1) Question paper consists of Part A, Part B.
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ii) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions

What do you mean by characteristic equation?
Why negative feedback is preferred in control systems?
“What do,you mean by tife response of a‘control system ?/
‘Give the procedure for construction of rootlocus. -

List the advantages of frequency response analysis.
What do you mean by transient accuracy?
Explain:the terms-insensitivity and robustness of control systems o,
. What doyou méan by Controllability? /- : ; P
'Explarn the followirg terms with respect to state Varrable approach
1) State variables ii) State- space and iii) State vector

PART - B

“Jeyel control system
OR

3.a)  Explain the steps involved in Signal flow graph representation of control systems.

b)  For the following system, determine the sensitivity of the closed loop transfer function
[5+5]

with respect to G, H and K. Assume angular frequency as 3 rad/sec.
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s{5+ z}

The damping ratio “and the undamped natural frequency of a second order system are
0.4 and 6 rad/sec respectively. Calculate the resonant peak and resonant frequency.

(50 Marks)

;"Explam ‘with a neat dlagram Obtcun the mathernauc modelhng of an automatrc tdl’lk"":._




7.a)
b)

___Dcnvc expression ﬁ:lr the steady etate errors of type-l and type -2 systems ex01ted by a,
“unit parabohc input. :

...... ...... GU} =

Derive expressions for rise time, peak time and peak overshoot of a second order
system excited by a step unit. [10]
OR

How ‘can you deterfnine the relatlve stablhty of a system by usmg the Routh stab111ty*:
criterion? [5+5]

Obtain magnitude and phase angle bode plots for the system. [10]
EG(D 15 +1)

State and explain Nyquist Criterion.
Consider a unity feedback system with

K
G) = 085+ 1%0.055+ 1)
I__Fmd the., gam margm and, phase marg,,m for K= 1 . A S A [5+5}.
.'Explam the followmg frequency domam spemﬁcanons o R
a) Resonant Peak b) Resonant frequency and  ¢) Bandwidth [10]
OR

What is a lag compensator? Explain the design procedure of a lag compensator.  [10]

B I S e
"?'.._Fmd the e igen Values of the matrtx A —_,.- 9 -2 1]
0o 17T v
State the properties of state transition matrix. [5+5]
OR

Obtain the state variable formulation of a field- controlled DC Motor




