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Note: 1. Answer any FIVE full questions, choosing ONE Jull question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes
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: M| L | C
Q.1 | a. | Distinguish between open loop An %ﬁosed loop control sﬁﬂs&em with| 6 | L1 | CO1
examples. 4 N
P 0,
b. | Describe the requirement of an 1dé”hl control system. , ¢ 6 |L2|CO1
N A
c. | Explain the concept oﬁieedback control system’ @j;th basic structures. |8 | L2 | CO1
List its effect on control system
u OR xw‘mfwm
Q.2 | a. | Draw the equm@alent mechamcal system of the given system. Hence write | 10 | L2 | CO1
the sets of eﬁ"mhbrlum conditions for 1t and obtain analogous circuits usmg
F-V analog%
b. Derlve tHe'transfer functlon%bf an armature controlled DC motor. 10| L3 | CO1
& X ¥ *"’"WWJW%
*W Module ”2“‘“
Q.3 10 | L3 | CO2
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Fig Q3(a)
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Determine the overall gain C(S) / R(S), for the signal ﬂow 10 | L3 | CO2
Fig Q3(b).
NS) &
2
Q4 Obtain an expression, &@for the time response of the first order system | 10 | L3 | CO2
subjected to unit ste mput —
Measureme% conducted on a servo mechanism show that the system | 10 | L3 | CO2
response to_ b@ c(t) =1+02¢e%" -k 2e*1Ot when subjected to step input.
Obtain the expressmn for closed: kmp transfer functlonwlgetermme the
undanipéd'natural frequency and i@fnﬁmg ratio. 4
Module—3 =
QS5 The characterlstxcs equaﬁ@i of a feedbackﬁ “control systetﬁ% is| 10| L3 | CO3
s* + 20ks® + 5s? + 10s +15 = 0. Find the range eof k for whlch system 1is
stable ; o
Sketch the root 10 | L3 | CO3
open loop transfc X
G(s) H(s) =—5—7——.
©) ()Wﬁ(s 246s+10) o
; ,.(?' Q—d ;;s" ' Aé;&
Q-6 t Ske%i:h the Bode plot zfof‘m ﬁzs) H(s) = Ca® Also obtain Gain 2| 13 | C0e
G v s(1+8) (1+0.2)
Margin, Phase Margm ‘and Cross Over. Frequenmes
sy, & 4‘&,}% by
—m-?%
8 Muﬁ”ule 4
Q.7 For a standard second order system derive the expressmn for the following: | 10 | L3 | CO3
i) Resonantpeak
i)  Resonant ﬁequen%%w
Plot the polar plot for the open loop transfer function of a unity feedback | 10 | L3 | CO3

and determine theaphﬁse margin and gain margin.

G(s) = 10 £ “W
s(s+1) (s e 2)
JZA‘”‘%
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OR 4
Q.8 Construct Nyquist plot for a feedback control systems%;h open loop | 20 | L3 | CO3
transfer function is given by G(s) = Tls—s Commé% *@n the stability of
open loop and closed loop system.
Module —
Q.9 | a. |Briefly explain with block diagram ortional Plus Integral «Rlus | 10 | L2 | CO1
Derivative (PID) and state its characteris f this controller. N
b. | Explain the lead and lag compensator jn control system. 10| L2 | CO1
Q.10 | a. 10 | L2 | CO1
b. 10 | L3 | CO1
%3
Determine the controllabllw?%d observability of%g.
Test.
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