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B.Tech. 7th Semester Exam., 2014

LINEAR CONTROL THEORY

Time : 3 hours Full Marks : 70
Instructions :

(i) All questions carry equal marks.

(i) There are NINE questions in this paper.

(iti} Attempt FIVE questions in all.

{iv) Question No. 1 is compulsory.
1. Fill in the blanks (any seven) :

(@) The Laplace transform of e 2! sin2tis ——,

(6) Unit impulse response of a system in
Laplace transform gives —.

fc) For dynamic equation *

diy ey L
2—=+4=Z48y=8" .
de? a7 8
the damping coefficient 15-: —_
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{d) The characteristic equation of a feedback
control system is

25 +5% +35? +55+10=0

then number of roots in the right half of
s-plane is ——,

{e) For the transfer function

Gls)Hig) = —1¥S
s{s+0.53)
the corner frequency will be —— and —

(f The gal..of a system is 10 at some frequency
in terms of DB it is equal to —.

() The loop transfer function of a feedback

control system is given by g
T+ k -
Gis) His) = =
S(s+2){s“+25+2)

then number of asymptotes of its root locus
Wiu be —

(h) For an overdamped system, damping factor °

s —.

i For Nyquist plot we use — loop transfer
function. ST

i By using —— _compepsator transient
response of system will improve.
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2 /7 For a unity feedback system
/ y the frequency of sustained oscillation -
36 : 4 '
G(sj=_%?a . (i) s +25$3+1532+2Q3+k=ﬂ
sls+ i) ¥ +ks® 452 saimo
determine the characteristic equation and hence fiii) s° +3xs? +k+2s+4 =0

calculate (a) damping ratie, (b} peak time,

fiv) s* +ks® +5¢2 _
{c) settling time, (d) peak overshoot and SS” +10s+10k =0

(e) number of cycle completed before output &. Draw the root locus of the aysfm; whose open
settle for unit step input. _ ) loop transfer function is
'L '
= “For a unity feedback system 'hh'ﬁng’ = o Gls) His) = k.
-—f -—f -_-:f sls+3)(s? +3 .
L G{s} _ ‘;’{‘54. 1) ad - [ ) (. s+11 25)
= s2 (s +3)(s+10) Z = 7. fa) Define the following terms :
= : = = () Resonant frequ
= . = = LAY en
D determine typs of system, error coefficient and = = » P ey
g the steady-state error for input 3 c (i) Resonant peak
= 2 =t = (iij} Cut-off frequency
[ R o] . .
- riti=1+3t+—— = = fiv) Bandwidth
S 2 S S
= = = {v) Cut-off rate

(b} Find the transfer function of the Bode plot
shown in the figure below :
(b} Given that M, =2 and w, =5. Determine the - ) . :
steady-state error for a unit ramp for a unity 30 dB f-----==- g
feedback system with a closed loop transfer N I S
MCﬁqn of second-order system. TR Ly

4. (a) What are M-circles and N-circles? Explain in
brief.

g -—

[ —

7 foeilbm of the characteristic equation of BT
eedback control system given, determine the o5 08% '
range of k for stability. Déetermine ﬂlm of k ; : .t Fregquency (rad/s]"

so that the system is marginally stable and findg
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8. Plot the Nyquist diagram for the system having
the open-Toop transfer function

2(s+0-1)(s+0-6)(s? +s5+1)

G(s) H{s) =
&) His) s° (s=0-2)(s+1)

and hence determine the stability of closed loop
system.
9. Write short notes on the following :

. "E{Q Relative stability using Routh criteria

(b) All pass and minimum phase system

ﬁ%‘, Lag compensator

;:(d,l. Linearization of system

LY

% ¥ A

http://www.akubihar.com
Whatsapp @ 9300930012
Your old paper & get 10/-
W A9 e 3R 10 v ard,
Paytm or Google Pay ¥

AK15—900/178

http://www.akubthar.com

Code : 031712 -

wod reyIgnye M, dny



