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Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
ii) Assume suitably missing data if any.

UNIT -1
1 a. Explain the elements of feedback control systerh wiheat block diagram. 8

b. Find %for the system shown in Fig. Q1(b), whetgt) is input voltage while(t) is the
output displacement.
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2 a. With a neat sketch, explain liquid level controssm. 10
b. Derive the differential equation for a DC motorlwibad (armature controlled). 10
UNIT - 11
3 a. Explain any four block diagram reduction rules. 8
b. Evaluate% and%, for a system whose block diagram representatishasvn in Fig. Q3(b)
where R is the input to summing point No.1.
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4 a. Draw the signal flow graph of a system describedhayfollowing set of equations, wheRe
is the input variable angs is the output variable. Determine the overall $fan function 8
using Mason’s gain formula.
X1 = R=Xs, X2 = X1—H1X4, X5 = Gpxo—HoXs, Xa = GoXg, X5 = GaXatGaxo.
b. Draw the SFG (Signal Flow Graph) for the block dag shown in Fig. Q4(b) and obtain,
%using Mason’s gain formula. 12
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UNIT - I11
5 a. Obtain the unit step response expression of a dewater underdamped system and show its 8
response curve.
b. A Mercury in glass thermometer has an overall femfunctiong;. If the thermometer
requires 1 minute to indicate a 95% of its finalueafor a unit step excitation determine the
value ofA. 6
c. Obtain the unit Impulse response and the unitgsponse of a unity feedback system whose 6
open loop transfer function is given §(S) =23+
6 a. Obtain static error coefficient for a unit feedbagistem whose open loop transfer function is
G(S) = geres; . Also find steady state error to an inpt) =1+ 4 +t. 8
b. The transfer function of a system is given i :%:1)8. DetermineC(t), whereR(t) is the
unit step input. 4
c. The characteristic equation of a feedback conystesn isS+20KS*+55+10S+15 = 0. Find
the range oK for which system is stable. 8
UNIT -1V
7 a. Draw the rough nature of Polar plots for the folilogvtransfer functions :
GO =mm (NGO =mmenm ()G =sgmwme
b. A unity feedback control system HaéS) = g=iys7 - Draw Nyquist plot and comment on
closed loop stability. 14
8 a. Explain Nyquist stability criterion. 4
b. Sketch the Bode plot and determine the gain creses-and phase cross-over frequencies for
the system whos&(S) :m)- 16
UNIT -V
9. Sketch the root locus plot for a control systentespnted b$(S)H(S) = s57s759- 20
10 a. Obtain the state equation and output equationtafiomal system shown in Fig. Q10(a).
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b. Write short notes on : 8
(i) Controllability (ii) Observability.
C. A system is defined by the equatiiirﬁa1 y+ a, y+ a,y =bu, wherey is the output and is the A

input of the system. Obtain state equation andudwgguation of the system.
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