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b. For the mechanical systemg shffin in Fig.Ql(b). Wriffie differential equations describing

its behavior. Write the, q.iffigous electrical equatipffied on force-voltage analogy, and

force*current analogy,ffi draw the correspondiffietworks. Also draw the mechanical
.qs " .y,G) S

network *a 
"Ugrili$tk"transfer 

tunction ' *@
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*r' YtU",., ;-* 5,tG)

*,,&%J t ^Lr- "r*vfo x, r'-r vr (t)

Define control system. ,tr,t@P,h* conhol ,r..*ffi* example. (08 Marks)
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2 a. Obtain the
function sho

(12 Marks)
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^b,4$Y* and derive its transfer

s

,.r" * o--rSJlL .rrrr ;"E- +

W;* *#$ +.^t'ry , t,.

"'';i qb ' agida21u) (ro Marks)

b. Discuss abouf$ $ Synchros i[ffihains. (l0Marks)

.&. w v\'4 Tu" #I'"fl a Module-2
a. Give the list of block diaerdn r6duction rules. (08 Marks)

$

(12 Marks)
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8a.

b.

9a.
b.

oR q."*
A unit-step response test conducted on a sefulYorder system yielded peak overshoot

M, : 0.12, and peak time tr: 0.2s. Obtain"threff&rresponding frequeffiresponse indices

(tt"W.,W6)forthesystem. .,ii}* 
"ffi 

(08Marks)

Sketch the bode plot for the following trffi function and determinbffi'system gain K for
the gain cross over frequency ws: l&!&d/d: @

c(s)H(s)=ffi # 
(r2Marks)
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Module-S -'qh
Define principle of urffirlt. Dir"rffiGl ab@$rquist stability criterion. (10 Markg

Design a lead co.mpqr$ffi for a unity feedback spte[r with an open-loop transfer function :

c.(s)= u rtp **-

For the spp$ifibptions of Ku = 10s-r and <p* a35' . (10 Marks)
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fti" o*-J Ul( {%.* d"

10 a. Draw the Nyquist plot andoass*s the stability of t$6psed loop systqgfui'hose open loop
froncf.r firr"..ri.r, i"l \ &- lf fl"&transfer function is : -"+ \ t 

fr*"c(s)H(s)=#f,.,ry .,3\..' \,p (loMarks)(s+l)(s-l}- f\\ _fu
-\ 

" o't,-T A5*b. consider 
" 
rrffiack system -@fop transfer tuffim 

'

G(s)= , =l-s,,, S-' \ u
s(q+O:5)(s+1) d,* -- ^<q}Desisr .4 BD controller so {*qfthB phase margidg@ffie system is 30' at a frequency of

1.2 r-aglsic. &W ."", d 
./ (10 Marks)

,q"\) ,\
{ }"u- "tqe.d"

. u'o 
.i,- &V ***iru6\

.''" ., 
- r\,r , "".o,ru

., 'l i \fi1i. @,' ' 'e# \
,oe ",* ^qP

/qe [d @'' T* {
i "ios

@
ry

.{

rfi*t*{&r

i*pt"
3 of3

r-qtrllir'

*l

sQ,+ ff5)(s + 1)


