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EC-404 (GS)
B.Tech. IV Semester
Examination, November 2023
Grading System (GS)
Control System

Time : Three Hours
Maximum Marks : 70

Note: i)  Attempt any five questions.

&=t qTa neAl @) &1 Fifdrq

1) All questions carry equal marks.
4t w9 & T 3ip €

iii) In case of any doubt or dispute the English version
question should be treated as final.
faft off wepR o Hg aruar fRag $t fRufa § s s
& WA B 3ifaw g T

1. a) Define open loop and closed loop systems and describe
effect of feedback on external disturbances.
A Y 3R g g Ren o1 ofemfie o ik aed
Ted av wfafsar & uwE &1 avf &
b) Wnte mathematical model of electncal and mechanical
system shown in figure (1) and figure (u1).
fr (i) o = (i) § 2T ¢ fag iR gifys yoneh @

nforcdta miee foRau)
v
i Iy _tc ol %
K0 L R —|—° ] 1x,
Figure (i) / B (i) %fl (:]ﬂ Tx,
Figure (ii) / = (ii)
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2. a) Construct signal flow graph for block diagram shown in
figure (iii} and find out transfer function.

i (iii) N Ry 10 e 3 & forg Rerer vt s o
famifor o iR IR e @ Tt S|

Figure (iii)/fR= (iii)

b) Define terminologies used in control system and classify
different types of control systems with suitable examples.
frazor oeft § S i ST are TerEd! B afenfia
X AR Iugea Sl & 9 fafE mER A FrE
wonferdt &t affga a|

3. a) Foraunity feedback system having

35(s+4)
()= 525 +3)
Find error constants and error for ramp input with
magmnitude 5.

_ 35(s+4)
fo)-s[“z}(ﬂﬂ maﬁqaﬁmmﬁﬁ%ﬁl
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b) Discuss time response of following :
i) 1%t order system i} 2°d order system

fr=ferfiaa & wva ofafen w af &

i) WUH MR AIA i) R IS Womed
4. a) Describe following in detail

i) Concept of stability of linear systems

ii) Routh Hurwitz stability criteria
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b)

. a)

b)
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Preaffae a1 iR | v &)

i) ¥Reep yonferdl i R A saURYM

i) Y gldce fRuT 5Fes _
Calculate the angle of asymptotes and the centroid for
the system having.

Reen ¥ forg e~ a1k g & 0T & T IR
K(s+3)
s(s+2)(s+4)(s+5)

G(s)H(s)=

Discuss following in brief

i) Polar plots ii) Bode plots

iii) Correlation between time and frequency response
fr=fafea w &g § Taf Aifw

i) ydgwie ii) 9 @e

iif) W 3k angfiy wfafhan & da wau

Write Nyquist stability criterion and draw the Nyquist plot

for G(s)H(s)= . Also decide stability.

(s+2)

Hredree fRRAT TS o 3k G(S)H(s)=(slz)

R fadive wife 0 R 1 T

b)

Describe types of compensation techniques.

afergfed Al & BRI 1 qufT F|

Design compensators in time and frequency domain for
following cases.

i) Phaselag ii) Phase lead lag

RrerfeiRad Tl 3 forg ol amafiy S § adie
Rerg |

i) TR0 3T i) %t oftg ot
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7. a) Write notes on following:

b)

b)

i) Proportional and derivative controllers
i1) Integral controllers
111) Composite controllers

Fr=fafea w Rwafdri fafw:

i) it ok e Fass

i) ft Pass

iii) ¥ AaEs

Express the following transfer function in state space
phase variable form.

31 THATR G 3 e T St aReaer st F aaw @l
Y(s) _ 55 +25+6
U(s) s*+7s2+11s+8

Evaluate the controllability and observability of the system

with

ol &t Frdaviigar 3R SEciiaaT o1 JeuidT M Al
0 1 0 0

A=|0 0 1 |,B=({0landC=[2 3 1]
0 -3 4 1

Discuss following in detail :

i) Transfer function decomposition

ii) State Transition Matrix (STM)

iii) Kalman's Test

frferiaa w wfém waf Hifsm

i) TIHIERO §IRIE Jque

ii) Ve G Afgad (STM)

iii) @I BT TQET

R ERY
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