15EC43

emester B.E. Degree Examm@tlon, June/July 2023

L

Control Systems

:’f N Max. Marks: 80

g ‘Xp’f,&,
= “Module-1
T 1 a Explain Open Loop and Closed ]"Lo““bp Control System, with, an example (05 Marks)
2 b. Draw Electrical Analogous sys m using Force — Voltage and Force — Current Analogy for
g Mechanical system, shown in Fig. (06 Marks)
:
.';n
b
Il
¢.
(05 Marks)
2 a V w,vsystem from Forc;e Voltage Electrical “‘etwork shown in Fig. Q2(a). Also

(08 Marks)

) ratio for the signal flow graph shown in Fig. Q2(b).
' (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-2

What are different Input test signals? Write Laplace transferfn of these signals. . (05 Marks)

A unity feedback system has
GE)=— 20(1+s)

: s?(2+s)(4+s)

when the applied 1nput is r(t) =40 + 2t + 5t°. ¢

Obtain the expression for peak time (Tp) and Maximum overshoot (Mp

. Calculate its steady sta

(05 Marks)
(06 Marks)

econd order system for umt step input. (08 Marks)

2
A system is given by the diﬁ'ere ntial equation Ed———z—+4§y +8y=8x, where ‘y’ is the

output and ‘x’ is the input{D érmine peak time, delay tlme and maximum overshoot for

unit step input. , ¥ . (04 Marks)
Define PD , PI and PID ¢co trollers w; (04 Marks)
) Module-3
Explain Routh’s b111ty Criterion. y (06 Marks)
Sketch the root locus for the system repre [‘ ‘entéd by the open loop transfer function
w, M& F
A s(s +8s+17) , CMRIT LIB‘%ARY
(10 Marks)
§ \ §
Deterrmne the range of K uch that the characterlstlc equation o
s +3(k+1)s* + (7k +*S)s +(dk+7)= 0 hﬁ“ﬁ roots more —v than s=-1. (08 Marks)

—~ . Also show that

(08 Marks)

K(1+0.25)(1+ iozés) -~
$*(1+0. 0015)(1 ¥0.005) o~ %
. ,Show that the } 4s conditionally st%ble Find the range of ‘K’ for which the system is

G(s ')*

+ stable. (10 Marks)
Explain how.to determine gain crc)ssover frequency, phase crossover frequency, gain margin
and phase, ma' yin using polar pk:)ts (06 Marks)

5 ’ OR
Estimate the transfer ﬁm&mn from the Bode plot shown in Fig. Q8(a). (06 Marks)
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b. The Open loop transfer function of a unity fe dback system is given by

G(s)= ——ﬂ using the Nyquist criteria, find the value of ‘K’ for which the closed
s(s® +2s+2) N

loop system is just stable.

(10 Marks)

(05 Marks)

| 2 ARY
{RIT LIBRA
%&N(;ALDRE 560037

b. Mentlon the propertles 0 fState Transmon matrix. : (05 Marks)
& f sampling process in dlgltal control system. (06 Marks)

e—3t ) 1
= 3t‘3‘} while x(0) = L} the
(10 Marks)

(06 Marks)

30f3




