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EE 235 — CONTROL SYSTEM
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(Semilog, Nichol’s, XY graph sheets should be provided)
Answer ALL questions.
PART A - (10 x 9 = 20 marks)

1. Define state and state variable of a system.

b2

What are the basic components of an automatic conirol system?
3. List out the time domain specifications.

4. What is the effect of PT controlley on the system performance?
5. Define corner frequency.

6.  What are M and N circles?

7. What is Routh’s stability criterion?

8. What is Nyquist’s stability criterion?

9.  Write down the general form of the transfer function of the lag-lead
compensator.

10.  List out the frequency domain specifications in compensator design.




PART B - (5 16 = 80 marks)

11, (o () Obtans the traasfer function of the mechamical aystem showo

Fig. below

( :f 7 pob L Coobput
N L y
TN ¢y : 1 § N § ity &W fed foven
TV v
fa
BFig. 1
(iy List out  fthe potentiometer specifications. Also  draw i
potentiometer characteristics. 3}
O

(b) Drvaw a signal flow graph and evaluate the closed loop transier funetion
of a system whose block diagram is given below m Fig. Z. (16}
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12. (a) A unity feedback (negative) system has open loop transfer function

K
G(s)=—
#(s) s(s+2)

(i) Calculate the value of gain K so that the closed loop system has a
steady state unit ramp error of 0.1. What are the corresponding
damping factor and percentage peak overshoot to unit step input.(8)

(i) The system is now modified to include a forward path zero at
S = 6. What is the new value of K for the same steady state error
as in part (i). Also calculate the damping factor and find the
percentage peak overshoot corresponding to this damping factor. (8)

Or
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A wnity feedback condvol system has au open loop bransfor fin

K ot 1 o ,
Ola) = Sleoteh the root locas,

538"

sketeh the Bode diagram for the following ieansicr funeiion s ddin
thie gan and phaso cross over frequensios §/(s) = S i
LRG0 O s
Oy

The open loop transfer function of a uniiy fecdback sysica s given by

h
» L L . N _— - . .
G8) = o e - == Sketeh the Polar plot and determine ihe guin

(14 8){1 + 2g)
margin and phase margin. {1
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s +88" +65" +ds+ K =0, By applying Bouth's eriterion, find

%

of K which will cause sustained oscillations and corvesponding vstillaiion

frequency. {10)
O

Draw the Nyquist plot for the system whose open loop tvansfer function

18 G(s)H(s) = = Dletermine the range of K for which the closed

s(s" +s+4)

loop system is stable. A (16)
(1)  Write the steps for lag compensator design. (8)

(i)  Derive the transfer function of electric lag lead network and show

the S-plane representation for the same. (&)
Or

Design a lead compensator for a type 2 system with an open loop transfer

function G(jw) = - K

S— to meet the following specifications
(@) (0.2 +1)

(1)  acceleration error constant K, =10

G0

(1) phase margin = 35 {16)
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