[image: image1.png]\
&\ B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING

EC 46 — CONTROL SYSTEMS
5,

(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks

g Answer ALL questions.
5 .
PART A — (10 x 2 = 20 marks)
1. Define transfer f\xnc'}ti(}n.

2. State Masons gaih formula.

3.  For the unity feedback system having

__35(s+4)
Ge)= s(s +2)(s + 5)

System.

determine the type and order of
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11.

A unity feedback system has an open-loop transfer
function G(s)= (Tj((’s—+27) Determine the steady state
error for unit step input.
Write the equations of M and N circles,
What is the need for compensators in control system
decign?
Define relative stability.
State Nyquist stébility criterion.
Define contro]lab‘ility and observability.
Draw the block diagram of a sampled data control system
PART B — (5% 16 = 80 marks)
@ O Obtain the transfer function E,(s)/ E;(s) of th
elecirical ngtwork shown in Fig. 1. {t
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[image: image3.png]() Find the transfer unction C(s)/R(s) of the

system whose signal flow graph is shown in
Fig. 2. ®

"Fig. 2
/
-~ Or
) @) Write the differential equat;ons governing the

mechamcﬁ\l system shown in Fig. 3, and obtain
the transfer function X, 5)/F(s). 8)




[image: image4.png](i) Obtain the closed-loop transfer function of the
system whose block diagram is shown in Fig. 4.
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12. (@ @ Deter\mme\ time response specifications for .
unit step in\pgt fo a unity feedback syster
having G(s) = g ¢

N S|
<

s > K
@) A .system has G(s):m

“uwity feedhack. Find the steady-state evror fi
Ht)=3 and K=4. Also calculate K f

g5 =0.4. [

Or

® @ For the unity feedback system havi
Gls) find the following :
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(1) The factor by which the gain K should be
multiplied to increase the damping ratic
from 0.15 to 0.5.

(2) The factor by which the time constant
should be multiplied to reduce the
damping ratio from 0.8 to 0.4. @8

Show with the help of examples tha

introduction of derivative control in a feedbacl

syoten with proporicual con.rol, makes the

system less oscillatory. What is its effect or

steady-state acéuracy? (8
v

Draw the polar plot of G(s) - ﬁrz) (8
ti

A unity feedha€k system has
N

10

)= s D615 +1)

Plot: the Bode diagram and obtain the gain an
phase cross over frequencies. [¢

Ui

A unity feedback system has an open-loop transfe

function G(s):lz. Design a suitable compensatin
s

network such that a phase margin of 450 is achieve
without sacrificing system velocity error constan
Sketch the Bode plot of the uncompensated an
compensated systems. (1
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With suitable response curves, explain how the
roots of the characteristic equation decides
stability of the system. 8

The characteristic equation of a system is
given by 5%+ 2183 + 2157 +365+20=0
Determine the stability using Routh-Hurwit:

criterian. N 8
Oor
5
Sketch v the ‘\ root locus for
G K>
H ) s+ 3)(s + 5)( @

How will you fix dommgnt poles on root locu:
in such a way to meet the given time domai
specifications and how to determine the valu
of thecorresp\ondmg gain K? (¢

A feedback system has a closed-loop transfe

function ¥6) M Construct thre
i}s ss+1)(s+3)"

rent state models for this system. [€

The; state’ model of a system is given b

Bl 8
ol

Find the transfer function of the system. {
Or
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A linear time-invariant system is characterized
by the non-homogeneous state equation

15 A

The initial state i§ [40) -t and u is a unit
K x,(0), 0

soep functmx[y.'})vtu’mine the solution of the
system. (10)

State and explain sampling theorem. ©)





