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PART A

(Answer all questions; each question caties 3 marhs) Marks

I 1,'.' Obtain the electrical equivalency showing circuit'and expression corresponding (3)
: 
'ii'

.,, to the giryn mechanical expression f = m * a. w.b$ie, / is the force, m is the

mass arid a is the acceleration

2 Compare the features of open loop and closed loop control systems. Give (3)

example.

3 A unity feedback control system having the following forward path transfer (3)

',,,' function is fed by unit step function.

t4.4
G(s) = s(s + 12)

Det ne.its 1) natural frequency and 2) damping ratio

Determine the transfer function and hence Otder of a system described by the (3)

following:

,.1i,1,1 i) it has two zeros at s = -2 and. s -- l,
'.ii) type number is 2 ';

t,:,, , ,,.rlliii) it contains poles at s = -1 and s =1tZj
For the given characteristic equation, cqrnment on the system stability and'find (3)

the number of roots in right half of s-plane.

F(s) = ss+ sa+ 10s3 r72s2* i52s *240 = 0

Explain the effect of addition of zeros in,a system to its root locus and system (3)

stability.

Define the terms phase margin and gain margin. Give the value of gain margin (3)

in dB for marginally stable system?

Starting with the principle of argument, Explain Nyquist stability criterion. (3)

Define state transition matrix. Mention any four properties of it. (3)

6
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Define the terms controllability and observability of a system.

PART B
(Answer onefull question.frcm each module, each question canies 11 marhs)

(3)

Module -l
I I a),',; Obtain the differential equations goveffi the mechanical system shown below (7)

al4 ararv t[e,6r ce-voltoge electrical ffi-o-go.rt circuit
.t; {fiffitm' Effii*i€4r.; 

'- '

Find the transfer function of the given

metbod.

system using block diagram reduction (7)

12 a)

b)

(7)

i'a)

:i:::: :1tliai
ii)i

r
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b) Obtain overall transfer function for the given system using Mason's gain formula (7>

*ffi
,i:,'
:1ii;''i"Il4ieffi:,:i,;rL.. 

., .:,,

.:,4tAtY.i#J.; ;i': : X ;,1'r.!,:!.. "
:: ) " '""'fil" .""' 

..

.iii $iii ,,,:iii; ;l1ii ,-:.

.' .:7,i: 
';t.iSiJ :tll

-4:i;''\:"",:;iii,
,rti.ir' i:irilj'
: lr. 'i.:;,

ili r,;.i

13 "4# unityi.&"gdback system has the folbqi{^r€ o*n.J
''dha f are constants. Determine the facidi by o,ff

tansfer function, where K (8)

K should be multiplied so

that damping ratio is increased from 0.3 to 0.9.

G(s) = '=\' ='=' s(1 + sI)
bll"The open loop tansfer function of a uqilf feedback system is given as follows (6)

14 a}, .'41€'gtitfrfl&# system is described At tn",,t$tl8ffi€p4rlfer tunctions. The damping (8)

factor of # system is 0.8. Determindlhe value of W,maximum overshoot, peak
:.i, .,a?:i,j, ';ifil.l,. .|{#.' 

:time ad&settling time of the system. 
-rili,, 

.ile'

G(s) = *#*and H(s) = Ks.

blii'Obtain the steady state enor for a unit;f,6lihp input of the unity feedback systems (6)

c(s)
"iliilfiF.]fi1*ii r, il ;rili: :, i,,:.:, ,: :.

::11\ :1.i i,l"'

R(s) sz fi.a{8ttff:ffivffi$z
:t:): )tiiN

't '::it:' 
'l:i?'

r

6n2
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Module -3

15 a) With block schematic diagram, Explain PI and PD controllers. Mention the (5)

advantages of PID controllers.

a;444i lt

(e)b) . Sketch root locus for the given open lo69 transfer function'sil.' :' 'jii,'FIi

.1,,g:;;;;-j111;:ffii,1ffi 
C(s)H(s) = #

rl'
rindfie ,f,.ftue of K for marginal stFbility;t ,,i.' .:. . :

16 a) e *ilty f#aUack system with forwardifransfer tuniiion is given here. Using R.H (5)

dift'eria;''d"slermine values of K for sy;Iem stability. Also find the frequency of
i 
^ 

;:t,"

sustained oscillation in rad/sec.
f,A

G(s) = s(1 + 0.6s)(1+ 0.4s)

b) Sketch the root locus for the given open loop transfer function and find the value (9)

of K and co for marginal stability where K>0.

6(slH(s) = s(s*3)(s+5)
Modnb -4 ::;

17 a};.A0p[EN;grist stability criterion and fiud gaini4qgin of the system with open (4)
'.4

torytransfgr tunction given by 'i.

' c(s)H(s) =

;X::1.

#.ii.!o'

a;;r
i:iIl
)tt$:,
ia|Il
:ri;a
::al

10 ;::';.

c(s)H(s) = (s+1)(s+2)(s+3)
;'fi #,Ue morimum values of.K for,*hi.h d;,s1i.stem is just stable.

r :.:;, ',i'ii 
\,iii;

b) A unity fe-4dback control system vifillgiven G(s), Dfaw the Bode plot. Find the (10)

.:iain 
^d#gi" 

and phase margin. Also chick for the'fubility. (tJse semi-log sheet)

6(s) =
40

s(s*2)(s+5)
l8 a) Explain the design procedure of phase lag compensator using Bode plot method. (5)

b)', iDraw Nyquist plot and hence determine the stability of closed loop system whose (9)

, openloorp tr-ansfer function is

s+2
'aa.: :: :,(s + 1)(s -,i)': :

AlsC,co4pent on the open loop stability.
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. Modulc -5

19 a) Obtain the state rmdel for tbe olectrical nefirol* Sown.

state oquation Erd initial

below. Detcrmiretbe stateequation.

by tbe following state (8)

L olx

of a linear time-invriant sysem (7)

system. {7)

[1 o]x

{o

fi;l = ti
the{bnfr,ollsbitity and

x = L_z -ttl 
t

#wqM
ffiwtrreffi ffiffi
# ffiffi

ffi
%#

ffi#:l,t
ffi ffi ;,riffiffii;j
ffi !& iil:lffiffif,tffiws
#e,ryg*ffi -r€#r

W 'rt
ffi5ts i#&s'ffi. .?:i'%#

"qq$i ff

f


