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CONTROL SYSTEMS
(Common w ECE EIE)

Note: i) Question paper consists of Part A, Part B.
i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
ST A ~~and may have a;b as sub questions. - ST A ST

(25 Marks)

Write the differences between open loop and closed loop control systems. [2]
Write the rule for moving the summing point ahead and before of a block. [3]
Measurement conducted on a servomechanism shows the error response to be
: ;"e(t) =6
N “frequency.and damping ratio of the system. " 0
d) Summarize the limitations of Routh-Hurwitz crlterlon [3]
e) If a system open loop transfer function has the factor G(s)=1+0.5s. Then, what is the
slope contribution by this factor on bode plot before and after the corner frequency.

[2]
f) Explaln how to ﬁnd stab111ty of closed loop system us1ng Nyqulst stablhty crlterlon’?
...... . = B 3]
"'-.Wha 5"the need of. PID Lontroller" o o4 . . [2] -
erte the s1gn1tlcance of compensatlon 1n dynafnlcal systems and hst outex1st1ng
compensating techniques in the literature. [3]
1) Whether the state model of a system is unique or not? Justify youranswer.
[2]
1 What are the propertles of state transition matrix? [3]
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2.a)  For the circuit shown in Figure 1
1) Apply KVL and write the equation for input voltage ei(t)
i1) Write the equation for output voltage eo(t)

Fi gure A
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#sin(6t+37%) where the inputiis sudden un1t dlsplacement Determme the natural"“-;._

iii) Determine the transfer functlon eo(s)/ el(s) for the electrlcal network shown in the_




b)  Find the closed loop transfer function of the system whose block diagram is given in
Figure 2. [5+5]

H I

F;gure 2

“OR

3.a)  For the mechanical system shown in Figure 3. Write the differential equations governing
the system.

Figure 3

b)  Using block diagram reduction techniques, find the closed loop transfer function of the
system whose block diagram is given in Figure 4. [5+5]

Flgure 4

i:._The closed 100p transfer funetlon of a seeond order system lS given by.____\l..' —
C(s)_ 25
R(s) 52+6s5+25

a) Determine rise time, peak time, peak overshoot and settling time and

b) Find the output response when the system is subjected to unit step mput.

{'IA un' _y_.feedback system lS charactenzed by an open loop transfer funetion......"?-.-..

K S 4 , X B
G(s) = S(5+10)

Determine the gain K so that the system will have damping ratio of 0.5 and for this value

of K find settling time, peak overshoot and time to peak overshoot for a unit step input.
b) Using Routh-Hurwitz criterion, assess the stability of the system represented by the
A «characteristic equation, s4+253+1(ls‘+85+3 0. Also; connnent on the lmatlon of the roots, S
A N . 5.__0f the characterlshc equatmn on S-plane - 5"'5]; ) 5




10.

11.a)

b)

.a) Gainrerossover frequency (Wge)-.
:b) Phase crossover, frequency (Wpc):

i_'_-_a) Dfraw the Nyqulst plnt :
b) Determine the cldséd loop system stablhty from the Nqust plot

{-Con51dr.,r the open loop transfer functlori wrth unit. ﬁ.adback system,

£ Gam margm not greatcr than 10 db.

.-The dynarnlcs of a physwal system 1s descrlbed by the '-dlfferentlal equatlon

.¢) Find the ordef of the output matrix and output Vector
d)-Find the order of the transmission matrix‘and alse-

X(t) —[

::--Invcstigate whether, Ihe glven systt,rn 1s completely >tarc controllable 'and observable

Sketch the Bode plot for the following loop transfer function is given by

G(SHH(S) = — =&
(1+0.25)(1+0.025)

Determine the

¢y Gdin Mmargini (GM)

d) Phase Margin (PM). [2+3+2+3]
OR

The open loop transfer function of a system with unity feedback is given by

H 50
(5) (S) R

[S+51

Design a lead compensator for the system with an open-loop transfer function
CHS) = s

52(0.15+1)
phase margm (I)pm 30

for the specifications of acceleration error constant, K,=10 and

K A 3 SRR
S($+3)(0.45+1)
Design the lead-lag compensator so that:
a) Velocity error constant Ky is 5 sec’!
b) Phase margin not greater than 30°

G(s)H(s) =

[10}.

a) Find the order of the state variable vector and state vector
b)Find the order of the system matrix and input matrix

e) Determine the state equation and output equation of the system. [2+2+2+2+2]
OR
A dynamical system is represented through the state model as indicated below.

X1
u(t) ~and Y(t) =[1 0 1] [ ]

111

Develop the state transition matrix of the glven linear time-invariant system whose state

equation is represented by [5+5]
0 017[* 0
-2 1 ]|* u(t)
0. X3 0 ...............
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