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EC-404 (GS)
B.Tech. I'V Semester
Examination, June 2022
Grading System (GS)
Control System
Time : Three Hours
Maximum Marks : 70
Note: i) Answer any five questions.
fa=1 ot weAl &l g Hiforg)
ii) Allquestions carry equal marks.
Tft weAl & A 37 Bl
iii) In case of any doubt or dispute the English version
question should be treated as final.
fireft oft epR b g SreraT farg it Fufar A sih A
& we B SifeH 7ET SR '

1. a) Explain the classification of control systems. 7
forarror wonferdi & affeor &1 wweUl

b) Define transfer function and determine the transfer

function of RLC series circuit if the voltage across

the capacitor is a output variable and input is voltage

source v(s). 7

ST hae & aRRT X sk RLC R |fdhe &
T heeH @ FuiRa X IRk Hifer IR s @
aT¥eye aRgEe g 3R FqT alees A v(s) B

2. a) Discuss basis for framing the rules of block diagram
reduction technique? What are drawbacks of the block
diagram reduction technique? 7

sclicp SIgUM REae de-ii & MaH 9 & IR W gt
aﬁraﬁmsmmqﬁsaeﬁaarrﬂﬁﬁaiﬁmw%?
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b) Find the transfer function for the block diagram shown as

below. 7
A R 1 s smva & g gt dae P
G!
R
(5_)._ o] + G C(s)
H 2
(7]

3. a) Explainabout various test signals used in control systems?
4

PRIz et o I 21 Al At wdter SET AR A

HHATRT
b) The closed loop transfer function of a unity feedback
conirol system is given by
C(s)/R(s) = 20/(s*+16s+25)
Determine: 10
i) Damping ratio
ii) Natural undammed resonance frequency
i11) Percentage peak overshoot
iv) Expression for error response

frers gt Rz <nen @

C(s)/R(s) = 20/(s*+16s+25)

fraffa @

i) Ef g

i) ST faeT e SIS AR
iii) wityere die 3fawee

iv) TR wffa & forg arftrenfa
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4. a)

b)

b)

[3]

What are the necessary conditions to have all the roots of
characteristics equation in the left half of s-plane? 5

s-plane 3 a1¥ ey W § Prerenn wiewo & w3t 9
8 & forg anavae e 71 27
For the unity feedback system the open loop T.E. 9

G(s)= K
s[l+ﬂ.6s}(l+ﬂ.4s}
Determine

a) Range ofvaluesof K
b) Marginal K
¢} Frequency of sustained oscillations

Ifet dsie Rreed & o 3 @9 T.E.

K
Gls)= s{1+0.65)(1+0.4s)

futRa e

) K & edi it Him

9) dHKK

W) PR el it sy

Write short notes on various frequency domain
specifications. 7

faft shiedeft SR fafdel o= wiftm e ford
Derive expression for resonant peak and resonant

frequency and hence establish correlation between time
and frequency response. 7

Y di 3k YR Bhadth & forg afve e o
ailk gt W ok emafy wiefs & e Wy wenfia
|
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6. The open loop transfer function of a system 1s 14
K
G(s)=
(5) s(1+5)(1+0.15)
Determine the value of K such that

1) Gain Margin= 10dB
1i) Phase Margin =50 degree

Rreen @1 3o T g e G(s) =

K &1 A1 39 "R fFrulfa & [
i) @ aiiH=10dB
i) TR0 HIfE = 50 feaft

7. a) Whatis lag-lead compensator? Under what conditions it
is employed? _ 7
hT-efte TR 7 & 7 7E R aRfRufRl F FriRd 87

b) Derive the relationship between "o’ and ‘®_’ for a lead
compensator. 7

TS IR b forg ‘o ok *p_° & ait Heiwl e o

8. a) Obtain the solution of state equation and list the pmp-ertics
of state transition matrix.

mﬁmwmmﬁﬁm@héﬂaﬁﬁﬁﬁﬂéi
o 2t g RN

b) Test the given system for Observability using Kalman's

s(l+.5'}{1+ﬂ.ls)

test. 6
Kalman's test &1 ST &R g0 3@ea & forg & m3
Tt 1 GeTT |
0 1 0 0
A= 0 0 1| B=|0
-6 =11 -6 1
sk o o o ok
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