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Semester B.E. Degree Exam ation, Feb./Mar. 2022

Control Systffms
S·~ Q1: x. Marks: 80

15EC43

1

,choosing ONEfull question/rom each module.

Module-l ~
a. Distinguish between Open loop an Closed loop system with suitable examples. (04 Marks)
b. for mechanical system shown in Fig. Ql(b) and write FV

(06 Marks)

Fig. Ql(b)

,) f,-+ >-..1

~=5J
~l.)

(c , determine the Transfer function C(s), using
R(s)

(06 Marks)

c. For the sigJIalllow graph, shown in Fig. Q,
~(j~-.r

~~~~-?---T-~<UI '",

'"

Masonss Gain formula.
~'

2

Fig. Ql(c)

a.

R(s)

~
~

Fig. Q2(b)
, ~ I-------J

~ (06 Marks)
c. Illustrate how 0 p norm the following connection with block diagram Reduction technique.

i) Shifting a Takeoff point after a block ii) Shifting a Summing point after a block., ~~~
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Module-2

a. A negative feedback system is characterized by

G(s) H(s) = 10 . If the system is subjected 0
s(s+2) ••

domain specifications: i) Delay time ii ·Rise time iii)
iv) Peak overshoot.

b. For a system G(s) H(s) = 2 K <1 Find the value ofK t imit steady state error to 10
s (s+2)ts .

when input to system is 1 + lOt ~Q £2. (j
~ OR

a. Comment on the following<$tatement : An increase in amping ratio increases the rise time., ~~~

b. For a unity feedback ontrol system with G(s,= '64 .Write the output response to a
, s(s+9.6)

unit step inp . De ermine i) The resports; at t= 0.1 sec.
ii) Maxi, urn a1ue of the response and time at which it occurs. (08 Marks)

c. Explai roportional + Integral + D' ere~tial controller and their effect on Stability.
r ) ~ (04 Marks)

'-'Module-3
a. Explain briefly the Routh - Hurwitz criterion and u "determine the oots i) in RHS

ii) LHS iii) On jw ~i()fS plane for the 1 ' mial. (j
pes) = s6+ S5 + 5s4 + s3 2s - 2s - 8. •• (08 Marks)

b. The Open Loop Transf r flinction of a Single loop, unity feedb k control system is given
byG(s)= K(s~)i',) . ~ r:

s(s+(Ksy.7) ...• "'"
i) Find the val e ,fK for which t e"010 ed loop system is table.
ii) Find the value ofK for which the ~ osed loop poles"ate more negative then -1. (08 Marks)

~ OR (j
a. FolIo ing all the steps, draw. th oot locus diagram for the Transfer function

G(s)4J(s) = K '. rom the diagram e:valuate the value ofK for a system damping
S(S2 + 8s + 17 r :

r: raio of 0.5. "'" (14 Marks)
b~List the advantages ('), (02 Marks),

~~~

~.;'j
, e loop system

ustep input of IV. Find the following time
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(08 Marks)

(08 Marks)

4

5

6

(j06e
Fig. Q7(a)"

'".,
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odule-4
as the Asymptotic Bade magnitude plot shown in

(08 Marks)
7 a.
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b. A -Ve Feedback control system is characterized by. Open Loop Transfer function

G(s) H(s) = 10 investigate the close oop stability of the system using Nyquist
(s+I)(s+2) ~.. ~

stability criterion. ~ ..".. (,; .....,,- (08 Marks)

~'R ,
a. The Open Loop Transfer function;p£unity feedback system is ~

G(s) = K . D the Asymptotic Bode plot and hence find the value ofK
s(1 + 0.02s )(1 + 0.05s) ,

for which gain margin is dB, what is correspondin hase margin.
b. State and explain ''NyquiS §.tability Criterion". (j

Module-5 ,
a. Explain Signal ecep ttuction scheme using.&~ _FIe and hold circuit.
b. Obtain state mo~el or system representedgfy Qifferential equation.

d3 d .. d "'"-txf'.3J + 6-.I+7y(t) = 2u(t). ,
dt t dt

c. Obtai 'F. sfer function of system liav.ing state model. ~

X(t) = [- 5
-1[ X(t) + [2 U(t). ~.

3 -1 5 ~~~C.
yet) = [1 2] X(t). (j .~ P.i\· ,NGJ\l~y.>1

OR~· ,
10 a. D.iscuss the advaqtage! and lim~tations ?f~.~ Vari~ble.apPlaa~li:

b. Fmd the State space, epresentation of 9 rcun shown m FIg. QI0{b).V R; L
~

V~ • ~ l.~-:!l~~}
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(12 Marks)
(04 Marks)

(04 Marks)

(06 Marks)

c. Fin

'"
[0 -1[tate transition ma " for A = + 2 ~

~ ;

~ '"~ ,

'" *****

3 on

(03 Marks)
(06 Marks)

(07 Marks)


