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CONTROL SYSTEMS

(Comnron to EEE & ECE)
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PAI{T-A
(Ansrver all thc Questions 5 x 2 : 10 Marks)

1 a Drau, the signal flow graph rvilh a suitable exanrple.
b List the standarcl tcst signals.
c What is the concept of slabilitl,?
d Compare frequency dornain and time domains in linear control systems
c Dellne the concept o1'controllability and availability.
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(Answer all Fivc Linits 5 x l0 - 50 Marks)

2 I"or the mechanical system shorvn in figure. Draw the F-orce-Voltage and Force-Cnrrent L5 10M
electrical analogt'rus circr-rits and veri{y by mesh and ltode equations.
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Compare open loop and closed loop control systerns based on difl'ercnt aspects.
Distinguish between Block diagram ltedr"rction Technique and Sigr-ral Flow Graph.

For a unity feedback control system the open loop translbr lunction G(s) :'9!'^*'l
,r'(,S + 1)

Find
i. The position, velocity and acceleration error constants.

ii. T'hc steady state error when the input is R(S) where Rts;: 1- 2-. 
+J.IJ5

OR
Define steady state error. Derivc the stalic error compoltents for Type 0, Type 1 & Typc
2 systern-s.

Explain the procedure for constructing root locus with suitable example.
Detennine the range of K fbr which the system represented by the characleristic

equation 52 + KS +2K -l = 0 is st;rble
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OR
'7 l i sing IloLrlh clilcrion analvsc thc slabilitv ol-thc s1'stctr lvhose characleristics

eqttatiolt isS4 *tS3 * 18,S2 + l65+5 = 0.

b A lcccihircl' corrtrol s\ slcn) hirs thc lirilorr irrg chitrrclct'istic crlttaliott L5

.s4 , Lsi r I2sl r(A t6).s I A ,.,,(t. l)ctci'utinc lhc loot-lrici lir lhc sYstcnr ancl sltou,

that thc systcnr is conditionallv stablc.
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Obtain the transfer lunction of Lag Compensator, draw pole-zero plot and write the
procedure for design of Lag Compensator using Bode plot.
List the various properties of Nyquist Plots.

OR
Draw the Nyquist plot for the system whose open loop transl'er function is,

G(s) = Deterrnine the rang e of k for which closed loop systern is
,s(2 rsxr0r,s)

stable.

b Write the expression for resonant peak and resonant frequency

lur{rr-vl
10 Obtain the state space representation of the electrical system shown in figure:

IQL

Take Xr- t,' 12=l/rt; X3=l/r2, ll =Ll und ),=l/c..
oR.

Dclcmrinc the Solution for Ilomogeneous and Non homogeneous State equations
State the properties o1'State Transition Matrix.
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