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B.Tech. IV Semester
Examination, June 2022
Grading System (GS)
Control System

Time : Three Hours
Maximum Marks : 70

Note: i) Answer any five questions.
fr=d] afa wet 1 g P
ii) All questions carry equal marks.
ot geHl &6 FAF 3 B

iii) In case of any doubt or dispute the English version
question should be treated as final.
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1. a) A unity feedback-system has an open loop transfer
function G(s)H(s) Design a phase lag compensator to
achieve the followings specifications. Velocity error
constants Kv = 5. Phase margin = 45°.
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b) Derive the steady state error for type one system with
unit step, ramp and parabolic inputs.
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2. a) Using Routh-Hurwitz criterion determine the relation

between K and T so that unity feedback control system
whose open loop transfer function given below is stable.

Fii) Determine the modified relation between K and T
if a!l the roots of characteristic equation as determined
in (i) are to lie to the left of the line S = -1 in S-plane.
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b) What are the important features of open loop control
system.
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3. a) Consider a type I unit feedback system with an OLTF

is specified that K, = 12 sec”! and O, = 40°. Design
lead compensator to meet the specifications.
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b) Obtain the steady state erroress of type-0 type-1 and
type-2 systems for standard inputs.
A& 399C & forg 21g9-0 <rgu-1 AR ere-2 Rven &
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4, a) Define the following terms:

i) Settling time and relative stability
ii) phase margin and gain margin.
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Distinguish between Open loop control system and closed
loop control system.
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Name any two compensation techniques employed 1n
the design of control systems.
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Derive the response of second order system with unit
step response.
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Derive the expression for steady state error of the
closed loop system in terms of generalized error
coefficients.
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Define and derive the breakaway point on the root
locus.
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Test the stability of the unity feedback system G when
K = 10 using Nyquist criterion and then find the range
of K for stability.
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Derive an expression for peak time tp of an underdamped
second order systems subjected to step 1nput.
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Write short notes on:

1) Need of compensator

ii) Asymptotes
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Derive the expression of transfer function of lead

compensator. What are the effects of phase lead
compensation?
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