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Fourth Semester B.E. Degree Examination, January/February 2006
Commeoen fo EC, TE, EE, IT, ML and BM

Control Systems

Tirme: 3 hrs.) (Moo barks = 100
Mote: Answer any FIVE full quesiions.

1. (o List the merits and demaertts of open loop and closed loop confrol systems. Give at
laost one exarnpla for each. 05 Marks)

b For the mechanical systern shown In Fg. 1.
[ Drow the mechanical network

i Write the differential equations goveming s dynarmis behoviour

#) Wiite the Force - Current (F-} and Force - Voltoge (FV) analogous elactic
naharorks

w  Ligt all the analegous qur:m'riﬁas' {43+ {3+4)+2=14 Marks)
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2. (@) Define ‘Transfer function’ of a systam
For o single loop unity feed back svstermn the unit step responss is given I:n.-

e{t) =1-3¢~ 3 4 28
Evciluate
D Closad loap transfer function

iy  Openloop fransfer functon (24242 = & Marks)
) For the electric circult shown In Fig. 2 find 12) using Mason's rule,
1]
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Fi=. 2 (6 Marks)

(¢} Oitain a block diegram representation and evaoluate the tronsfar functon of an
anmoture controlled D-C mador, {8 Marks)
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3. (@ With usual notations, derive on exprassion for fhe unit steprasponse of an under-
comped second order system.  Therefrom, derive expressions for peok fime and
percenfage peak over shoot, {6+4+2=12 Mauis)

(v} Hep resporse of o certaln contral system is shown in Fig. 3. Assurming single loop
unity feed back, determine its cpen loop and closed loop fransfer functione,
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4. (o) For the block diagram shown In fig, 4,
1 What Type’ of system does {;;'1.;-:—1' reprasant 7
ey LA}
B Fing 78]

iy Find the position, velocily and accelercticn eror constants
by i r(i) = 1ihe (2}, evoluate Cee
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Rl (242434 2=9 Maks)
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0 FAnd ihe value of K so hat the sfeady state emar for the input »(1) = tu(t) Is
less than or egqual to 007,

il For the value of K found in part ), verify whother the closed loop systerr is
_ stable of not, using R-H critedan. {4+7 Marks)

ey The openicop transfer function of a unily feed back system s () =

3. {ay Using angle critericn , prove that the comolax part of the root kool for the loop
fransiar furnchon

i i
Gla) M{s) = iy

is clreudor, What is the centre 7 What 5 s rodius 2 (& Marks)

&) Foliowing of the 10 steps. draw the roct loeus diagram for the loep fransfer function.
Gls) H{s)= —p it
(#) h’ll &[S HBaL1T]

Frorn the diogram evaluate the value of K for g system domping ratio of 0.5,
{14 KMarks)
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State ond explain *Nyquist stadity criteron” (& Marks)

sueten the complete Myguist diagram and find the range of K for closed loop
stabdity for the loop transfer function

e K

Define the terms “Galn Margin' and ‘phase mangin’. Explain how thase can ba
deternined from polar plofs. (6 Merks)

With usucl notations, dedve expressions for resonant peak and resonant fraquency

of a unity feed back second order sysiem.
(3ed=T Wk

Find the apen loop transfer funclion of a unity feed back sacond order confrol

systern for which resonant peak = 1.7 units and resonant frequency = 11.2vad 3Er:
& Marke)

Coempute analytically the goin margin and phase margln if
GH(s) = — 20— (3+4=7 Marks)
& &5 125+100)

The open loop transfer function of  unity fead back system &
LY K
Gls) = sivazs) on.0es)
Draw the bode asymptofic magnitude plot and phase plot. From the graph
iy Find gain limit

I} Determine the value of K for a gain margin of 10dB. Whot is the comesponding
phase margén,

iy Determine the value of K for o phase margin of 40%,. What s the comesponding
galn morgin 7 (33424 343= 14 Marks)

Find the transfer function which has the csympiofic bode magniude plot shorwing
Fig. &
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