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Fourth Semester B.E. Degree Examination, Dec 08 / Jan 09
Control Systems
3 hrs. : Max, Marks:100

MNote : L. Answer any FIVE full questions.
2. Graph papers and semilog graph papers will be

supplicd.
Drefine transfer function of & control system. {04 Marks)
; : e 0
For the mechanical system shown in fig. 1(b), find the transfer function #[:} {10 Marks)
IS
Fig. 14k}
Draw - v and f— i anzlogous circuits for fig. 1(b). {4 Marks)
State Masen's pain formula. ' {4 Marks)
For the circuit shown in fip.2(b) & and ¢, are inpul and oulpul voltages, iy and iy are loop
currents. ¢ is node voltage. Draw a signal flow graph incorporating these variables.
(10 YLarks)h
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Fig.2(h)
Obtain transfer function Bg ) for the circuil shown in fig. 2(b). {04 Marks)

Ejis)

Derive expressions for peak response time Ly and maximum overshoot M, of an under
domped sccond order control ayatem subjected to unit step inpul. O PSS
Maximum overshoot M, and peak time t, of an underdamped second arder conmol system
subjected to unit step 11"||'.IIJ.l are respectively 0163 and 0.383 sces. Find the transfor
function of the contral system. (07 Marks)

"

The transfer function of a unity feedback control system 13 Gfs}:L. Find the
s(s+24+K3)

values of K| and Kj so that damping ratio £ = 0.6 and the steady state error for ramp input
ig (L2 radian. - {7 Marks)
What is the effect of feedback on i) the overall gain i) stability and iii) external
disturbance. ({8 Marks)

. A second order control system i3 subjected to a unit step input. Sketch the outpur response

curves when damping ratio is 1) less than 1, ii) equal to T and iii) greater than 1.
(04 Marks)

Draw the block diagram of an armature controlled d.c. motor. Obtain transfer function

A . . x . ot
Eii}_} o Whevs B0s) is volpul shall displavemeud of wols i sdians aod Ex(s) is inpud
als
armature voltage in velis, (0 Marles)
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a, With zero initial eonditions, the system 15 eaid to be hounded — input bounded — output
(DIBO) stakble, or sirnply stable, if i output cft) 15 bounded 1o & boundied input 1t} Prove
the statement. (mis Marks)

b, Forward path transfer  function of a wnty feedback  control  Sysiem is

. K ; iy = ,
§y=—————— T " = i [ ! -
Gis) e 10/ 20 Determine the range of ¥ for stability by applying Routh
Hyrwitz criterion. Determing fhe value of K that will cause susizined constart — amplitude
oscillations in the syseml. Determing the frequency of oscillation. {17 Marks)
. The block dizgram of @ motor contrel system with tachometer feedback i5 shown in
fig.5(c). Find the range of the lachumeter constant K, g0 that the system iz agymprotically

stable. (157 MATRS)
'r[Q_tQ.‘_‘ﬁ o —3 e aff)
| Ser Emplaes] |
l__ L—— ————dri:}r————ﬂ
3 1'-“'1,:;..5@]
a. Define the following : i) Relative Stability i) Ahzolute Stability i) narginal
Grability 1) Conditional Stakility of a system. (0f Marks)
h. The open loop T.F of a unity feed hack control system is Glg)=— 0 Construct
a5+ 2Hs+ 4)
the root bocus and iherefrom, find the value of K tor 4 damping ratio of 0.5, {12 Marks)
a. the open lueup ransfer function of 2 upity feed back control  system s given by
- K
Q)
s(1-+ 0.5+ 0.25)
i} Sketch the Bode magnitude and phase plois for k = 10. Find phasc margin and gain
tnATgin.
iy Determine the vaiwe of k, 50 that phase margin af the syster Is A", {14 Marks)
b, Find the transfer function of the systern whose Bode magnitude plot is given in fig.Tib).
) {06 Marks)
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2 Find the resonant peak. resonant frequency and bandwidih when closed loop transfier

funetion is E{E}-n— 5—— (08 Marks)
Ris) s*+25+3 s
b, Discuss the stability of 2 jeedback control system with loop transfer Eun-:lind

: 250 - ) Bt
GigYH8Y = — 7 b T i i : !
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