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Control System
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Nofe: i)  Answer any five questions.

fer=1 ot wesl @t gt Hifdmay

1) All questions carry equal marks.
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iii) Sketch neat diagram.
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iv) In case of any doubt or dispute the English version
question should be treated as final.
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L. a) For a given rotational system, obtain the electrical

analogous systems based on inverse and direct analogous
methods.
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“Usine Mason's gain formula. find the gain of the following

5}'511..:111 in figure below. |
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Derive transfer function of A.C. servomotor stating the
assumption made.
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Derive the relationship maximum overshoot and damping

ratio of a second order system. Draw the graph or
overshoot versus damping ratio.
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The Fig. shows PD controller used for the system.
Determine the value of Ty so that system will be critically
damped. Calculate its settling time.
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e 5. a) Explain the procedure of obtaining the value of '
- R . . P o < How e P OKF
) Derive the expressions for static error cocl {icients’ . ’ - or
e . specified damping ratio £ from the root locus.
these coefficients are useful in determining steady state P ping £
crror? State the limitations of static error cocfhicicnt
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method. T &1 AT !
i fe iw R @i wH w| A e RR b) A unity feedback control system has
- A gganf o wofE '
SR EE‘””“LW %4 ¢ 3 G(s) = 59 Drawn the Bode Plot. Determine
Tories Aty &Y el sarsa

s(s+ 2}('s+ EU]

GM. PM. @, and @,. Comment on the stability.
~ 4. a) VYoraunity feedback system,

& Yt hgas iz yonsft & >
80 .
L i FK G(s) = 418 wle dU Y| HiES
o _find range of values ot K., I ML
G(s) = s{1+0.45)(1+0.255) s(s+2)(s+20)
marginal value of K and frequency of sustained P.M. @, (U8 @, e av Rouft &)
oscillations.
‘{l\ﬁﬁ Eregda ot & o, 6. a) Fora feedback control system
G (s)H(s) = 40
G(s) = < K & A 6 <, K (s HC _{s+4}(32+23+2:]
)= {1+ 0.45)(1+0:255)
. ' Find gain margin and stability from MNyquist plot.
1
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l {: b} Sketch the complete root locus with approximate i
indication of breakaway points. Comment on the stability. G (syH(s) = ‘420
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What is Polar plot? Explain polar plots for Type 0, 1 and
2 systems.
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A unit step input is applied to a unity feedback control
system whose open loop transfer function is given by.
K

G(s) = —
() S(.S‘T+1)

Determine the values of K and T given that maximum
overshoot as 26 % and resonant frequency @, =8rad /5.
Calculate the resonance peak M _.
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Gi(s) =

-.5'_(5T+ 1)
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by Define a different steps of Lag-lead compensation
network.
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