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Determine transfer function*fofuilhe system shown by,FigeQ I (b).
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(06 Marks)

Fig. Q1(b)'=1-=i
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c. Define Servomeqlthmism. Explain AC servomotor and list its salient features.
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rFqil#and F - I analogous €leqtriial system for the mechanical system shown by

(08 Marks)

Fig. Ql(c)
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Module-2 -*,*tffi l

3 a. Obtain the overall transfer function for tt" vrt"- .hdffi*#fr Fig. Q3(a) using block diagram

reduction technique. ;.'".@.* (10 Marks)
gi"qr" fft\

b.

Rr)

Fie. Q3(a)

Use Mason's gain formula to
gaph shown in Fig. Q3(b).

R lr)

Fie. Q3(b)

b. For the block dtuffutq
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function for tl{h"sfste
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m given by signal flow
(10 Marks)
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4a.
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State tvtadrfu6\ain formula. ConstructSrelignal flow graph for the system expressed by the

followingset of equations. r.1p( 4Xz;+GrXr-Hr&-HzXr-&&. ".-
Xr = GrXl + GzXz- HlXl , :. .;\X3 = GiXr + GzXz - H:Xr .* .''|4h,l'*

ya = Gz& + GXl - Hr&" d 
," 

t*[.1*
Xs = G+& - HsXo- q6t" ''

)k = GslG. t=,q F ,&*,,. * (10 Marks)
',rd 'fu" "- ;i *' C(s\
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e Module-3

S a. Considering*t&$asponse of a secdnprder system to a unit step input, furd an expression of
rise time mffidk time. %*-- 

^ ^ ._ , ^\ 
(07 Marks)

b. An unity r.&Uu.t svsggllis G(s) = qffiff!,. Calculate its steady state error
W.

coefficients and error ffitn" applied input is r(t) = 46 + 2t + 5t2. (07 Marks)

c. The response of a rc.$o th..tanism is c(0 = 1 + 0.2e-60t- 1.2.-r0t , when subjected to a unit

step input. Obt*S,,.d expression for closed loop transfer function. Determine undamped

natural freque,a,ffid damping ratio. (06 Marks)
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State and explain Routh's stability criterion. _, 

* "#- (04 Marks)

A unity feedback control system has G(s) : ;+#;. Using Routh's stability criterion' S(s##)G'+7)
--..- --- ,*ta *:rtjit.^r-r^ ::\ Lr^^ :+^ ^r^-^,{ l^^- -^loo

7a.

b.

calculate the range of K for which the system isei) Stable ii) Has its closed loop poles

more negative than - 1. *q,....],*.1 .m (10 YTuomore ncgatlvg Lrlafl -r. * *,_, *
Comment on the stability of a system usi#&bittr's stability criterioffiose characteristic

equation is Sa + 2S3 + 4S2 + 65 + 8 = 0.'-ffi the number ofpoles ffi"right half of S plane'

r:. (06 Marks)q;
.r t=*s

grui,I[odurea ***:;
Sketchthe complete root f"rffi]MVstemhaving G(sEI(S ffi
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Comment on the stability $$ttre system. ^* ,: (12 Marks)

State and explain various frbquency domain speciftcations. (08 Marks)
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8 a. Open loop-tr.'A.n$fef function of a system ls gtVen OV m

::'&.. .l ib

breakaway point and an8leof depfY* 
,&"80000 -u 

-* , ;*
GiverrG(s) = + tbr a unity feedba& control system.vrrv'v\v/' S(s+2)(s+50)(s+200) ;4sS(s+ZXs+)U)(s+"1Nv) * i"ffp,'' +

plot and hence determine pltu*S margin and gain ffi,.&" ^"@:5- v,i,,* 1 #=*-*"""rstr qil
r""" \\"- -r^.--r^ q \' ''#*r 

D
g a. Explain the effect of Pp-tintroller on of 2nd or.pe$system.

4.

b. Sketch the nyquistpldt for the system gt
..:;i+S$g:::ii An ,;e.

tch the nyquistpl for the system g,ftUv ,, ff;**s 40 ,$.

G(0s(9,,ffi4 #+4Xs2+2s+2):h'* ^ a
'g

Find the valid

(08 Marks)

Draw the Bode

(12 Marks)

(10 Marks)

(10 Marks)

(04 Marks)
(08 Marks)
(08 Marks)
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10 a. Statc;'ffirexplain Nyquist"ffid@y criterion' * *,
b. I-ist tfietffect of lag coffiffitor and lead cqmflensa

c. Explain the steps to desigt lead com
sq
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