Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 1 18EC43
Fourth Semester B E. Degree Examination, July/August 2022
COntroI Systems
Time: 3 hrs. - -‘n, Max. Marks: 100
Note: Answer any FIVE full questions, .qkéfﬁing ONE full question from each module.
“Module-1
1 a. What is Control System? Dlstmgmsh ‘between open loop and closed loop system. Give one
example for each. (08 Marks)
b. Write the differential equatlons governing the mechanical system shown in Fig.Q.1(b). Draw
the force-voltage and force-current electrical analogous circuits. (12 Marks)
2ty b )
¥ LTS
Zevo g-ﬂc.han
Fig.Q.1(b)
OR
2 a. Write the differential equations governing the mechanical rotational system shown in
Fig.Q.2(a). Obtain the transfer function of the system. - (10 Marks)
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. . FigQ2(a)
b. Write the dlffemntlal equations govemmg the mechanical rotational system shown in
Fig.Q.2(b). Draw the torque-voltagé’mlalogous circuit. (10 Marks)
Fig. Q 2(b)
Module-2
3

a. Determine the overall transfer ﬁmctlon RES; for the system shown in Fig.Q.3(a) using

block dlagram reduction techmque (10 Marks)

Fig.Q.3(a)
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b. Find the overall T.F by Mason’s gain formula for the sﬁgglven in the Fig.Q.3(b).
N (10 Marks)

“Fig.Q.3(b)

OR

a. Draw the SFG and obtain the FF transfer function for a system which is described by the set

of following algebraic equations

Y2=apy + anys

y3 = azy2 + as3y4

Ya = axy2 t azsy; + asayas B

ys = azsy2 T a4sy4 S (10 Marks)
b. Find out the transfer function shown in FigiQ; 4(b) using Mason’s gain formula. (10 Marks)

FigQd)

Module-3 .
a. Derive the expression of response of first 6?%[“%}15&111 for unit step input. (10 Marks)
b. With neat graph explain the time domam &peeiﬁcatlons of second order system. (10 Marks)

OR i
a. Obtain the response of unity- feed ‘back system whose open loop transfer function
= and when input 1s umt ste - . (10 Marks)
G@®)= S(S 5 .lp S
100,

b. A unity feed back systern w1th G(S)= T"”"’"“"_
S*S+D(S+2)

1)  What is the type of system?
ii)  Find static error coefficients.

iii)  Find steady state error 1fthe fhput is r(t) =25 + 5t + 1. (10 Marks)
Mgdule—4
a. Derive the expression for condition of stability of control system. (05 Marks)
b. Explain Routh-Hurwitz criterion for stability of the system and what are its limitations.
(05 Marks)

c. F ind the Jrange of K so that the system with characteristic equation as:
st +25s% + 155 + 20s + k = 0 is stable. Also find frequency of oscillation at marginal value
of K. , (10 Marks)
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OLTEF is given by

GSIH(S) = ——— £ . 0 Mark
Distinguish betwcen clﬁﬁ&fcal method and state space appmach (10 Marks)

OR"*

Invesi%w the closcd loop stabll%“ﬁfthe system using b@%mt stability criterion. (10 Marks)
Write a state model for dlfferentia «€quation .

3 2
d d y+24c:iy

(10 Marks)
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