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Note » Answer any“five guestions selecting 4t least one
o . e ¥
question fiim each section. ‘

N Section-—I

I
y

. (aF ACompare and contrast dpentloop and closed loop

control systems. 8

(by  Derive transéer Sunction (s} / E(s) For the
clectromiechanital system of Fig. 1 Assume
that 1h& coal’has back e.m.f. e,=k %, and
coid{ctigent i produces a force F = K. 1 on
mgﬁmhm.
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(2)
i k i i
2. (a) What 1s feedback 7 Explpap ddvantages and
disadvantages of negativedeedback, ]
(h) . Determine the closed loop transfer function-¢l

v

the following gvstem (Fig. 2.)

L

o!

Fip. 2

 Section=I1

Whatds Routh-Hurwilz criterion for determining

""‘:f:}

alabadity ¥ What are its limitations ? Determine stability
ef each of the systems having following characteristic
equabions :

(a) 2848+ 4554+ 10=0 v

(b) s*+3k& +k+2)s+4=10

fc) s*+s5 +25' 4357+ 75 +ds5+d4=0 x5
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b.

SR

{3)

Sketch the root locus Tor a negativedeedback control

system with the following specifigitions

: Kis+1) O
L e o o - 4 U - R
(%) 5’ {5+2]|'L!-;+,-f1f} ' M
Hence determing & Yor stable system. 20
Section=111

() StE and explain N¥gdisy efiterion of
atability. ( 5

(b} Define gain margin Spluse margin, gain cross-
over frequency, phaséscross over frequency and
relative !-.IL;ah'l:E_i.L;v_ 3

(c) Open laap tcapster function of a unity feed back
Sysigm 1%

1

i =0 ~g 3L
~ s (1+0.15) (1 +0.25)

Determine the quantities defined in port (b) for

this svstem using Nyguist plot. 11}

Plot the Bode diagram for the nnity feedback systems

with Following transfer functions ;

200 _
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(4]

10(s+2)
) . etk O\

Determine gain margin and plfase margin in each
case and comment apy Shaihility., 2{}
L AN\
Sectinn-1V

'-_/..' ‘
7.  Why compensdtien of control systemsymay be

needed ? WHa are the methods of cOmpensation ?
Discuss dmy two techniques aaddbrn®out clearly
the simations in which ong wetild be preferred over
the other technigue. _ | 20

8. (a) Explain the congeplyof “state’, ‘controllobility’
anid ‘nhﬁﬂrﬂ'g_bilh;i".' B
(bl Obtain the static models equivalent o following
SVELENTS
€(s)  10(s+4)
\OETng e ey

iy Y, 8 ¥ Yy = 2
‘]lr e — — r. = + — =
3 e di ¥ yuEy 12
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