Roll No: -
Sem-VI1 Diploma Exam 2024 (Even)
[Time: 3 Hours] (Basic Electrical Engg.) (Theory) [Full. Marks: 70]
Automatic Control System (1620604)
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Q.1 Answer all questions as directed. (2x10=20) | Marks | CO | BL
(Frorgam asft wait 3 3w )
a) Statement is true /false 2 - -

In force-voltage analogy, velocity is analogous to current and damper is
analogous to

Resistance.
(True/false)
Y TR/ TAT &
S-S WG H, ST G/ ok ATEY & I SR Flelrer o ey 2|
(wi/mera)
b) Example of open loop control system is...... 2 - -
(Ward Leonard control/ Metadyne/ Stroboscope /Field controlled D.C. motor )
Ao T T Yomet T weh aTe 2
(arE foramre frimvr/ werersn/ wenm/ Ao R <. Aie)
c) The polar plot of a transfer function passes through the critical point (-1,0). Gain 2 - -
margin is.....

(Zero/-1dB /1dB / Infinity)
ZHETH e o UieR weife sh1 Heeaqut foig (-1,0) & g1t TTorar &1 3 "R ... g

(= / -1 Sieft / 1 e / i)

d) Statement is true /false 2 - -
The breakaway point calculated mathematically must always lie on the root
locus.

(True/False)
Y T/ °
Tiforelter & & O fofa T sieherdl foig g e foig v feud e =nfey

(et )

e) Laplace transform of d(t) is.... 2 - -
d(t) =T ATCATE T ... B
(1/0/0/2)

f) Statement is true /false 2 - -
The Nyquist plot is a graphical representation of the frequency response of a
system, which includes plotting the gain and phase as a function of frequency.
(True/False)
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Q.2

Q.3

FU FEN/TTed ©

ATEfoRe wite Ueh fen i ST TiafsRa s Tk Withehet SfafTaea 8, fSas Taf o teh Heve & &9 8
T 31T T Sl W1 ST I 2

(E&Y/Tea)

Consider the characteristic polynomial s+2s%+3s+4=0. The second row of the
Routh array is :

faferee sgue s3+25%+3s+4=0 =1 wry | Ty W A et 2

(3,6/ 2,5/2,4/2,3)

Match the following terms related to the time response of a second-order system
with their correct definitions or characteristics:

1. Natural Frequency (wn) A. The frequency of oscillation of an
underdamped system.

2. Damping Ratio (mq) B. The frequency at which the system
oscillates when there is no damping

T AT O 1w s § et fFefaiad weat st STt wet afearedt a foiaredt & are
femd:

1. wmeRfa eTmafd (wn) T, TF HSESFE dIeH T Aafl

2. 3ravies g (od) &ft, g T fom w fiwen staved 7 9 W 3o T 2

Statement is true /false

The system in originally critically damped if the gain is doubled the system will
be over damped.

(True/False)

T HEI/TAd §
Toreen g &9 @ i T § Sreg o7 Al <A ST N ST € A foeen e e 8 S|

(@&t frera)

For a type 1 system, the steady-state error for a step input is
Zrga 1 fen & fore, wea $qe ot Reer-staeen e H|
(0/1/infinite/0.5)

Group (B) (g =)
Answer all five questions. (&t daf= w=i 3 3w ) 4x5=20
Find the laplace transform of f(t) = Cosat.
f(t)=Cosat T Teeid T Jid Hifs)

OR (sreram)
. . _ S+4
Find the inverse laplace transform of f(s) = SO
_ S+4 .
f(s) = Se-DETn 7o I TR J1d SHiT)

State the difference between open loop and closed loop control system.
gl T 3R &7 T R Jonedt & e st sar)
OR (ateram)
List the advantages and disadvantages of feedback systems.
Frestsh fieen & BRI 3R ToHa i gt oY)
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Q.4

Q.5

Q.6

Q.7

Q8

Compare the ac and dc servomotor.

THT 3 et FaHIet i e il

OR (sream)
Write short notes on ac tachometer.
Tt e W wfam e fordl

Define analogous system. Write the electrical analogous quantities for the
mechanical quantities using force-voltage analogy.
ITET TOTTCAT T TRATT il SA-deesT AIGYT HT ST ek Aitaeh ABTAT o forg forgga s1qe Ammg
fore|

OR (31eram)
A mechanical system consists of a mass m, a damping coefficient b, and a spring
with stiffness k. The system is subjected to an external force F(t). The
differential equation governing the motion of the mass is given by:
mx”(t)+bx (t)+kx(t)=F(t)
Derive the transfer function %
TE A1 Yot § U S M, U SraHed ok b, iR wSran(stiffness) k arem e fi g 2
foreew we el w1t F(t) % 1 81 soam i wifq st fifd s arer fotees aefieror 39 werr femm

™ ®:

of the system.

mx’(t)+bx’ (t)+kx(t)=F(t) R %1 giawt towm ;‘(—5) T

Compare transfer function method and state space approach in control systems.
forefaror somferit 7 giawt hawm faftr si we v gigenmn i garm
OR (sreram)
Define state, state variable, state space.
We, We o, Ve T T TR s
Group (C) (v - #)

Answer all five questions. (asft uter wgit & 3w & |) 6x5=30
Derive the time domain specifications of second order system with unit step
input.

I =0T Y o AT THL HH T T g S Tt e e

OR (ateram)
A unity feedback system has a forward path transfer function G(s) = . (S’iz) . Find

the value of damping ratio, undamped natural frequency of the system, percentage
over shoot, Peak time and settling time.
8

T et Fressh Tomet § Biae arer giawt HRe G(S) = v

) TawE SFAT T A, foren

The characteristic equation of a feedback control system is s 3 + 3Ks? +(K+2)s
+4=0. Determine the range of K for which the system is stable.
Ergaes et yorredt 1 fafire gt s 3 + 3Ks? +(K+2)s +4=0 81 K & g Raffa st fresn
fore foem feer 21

OR (sreram)
Discuss the correlation between time response and frequency response.
T wfisrar 3T st wfdfsrar o e ey & aui Y
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Q.9

Q.10

Q.11

Explain the necessary rules to construct root locus.
w2 Al S o] AT R T AT il
OR (sream)
Consider a unity feedback control system with the open-loop transfer function
given by:

- K
G(s)—s rGD Plot the root locus of the system.

S-S L R o 1Y UF I hlgersh T yomeft firee G (5)=————— 1 & ciiFE

s(s+2)(s+4)
TATE

Describe the procedure for developing the polar plot.
R TiTe TG ht FfshaT T JuiT i
OR (31eram)
Sketch the Bode plot for the open loop transfer function is given by

G(s) = &

s(1+0.35)(1+0.15)

8
s(140.35)(1+0.1s)

fow Tq A" T giee wawe G(S) = % e die wite ©ier

A unity feedback control system has an open loop transfer function given by G(s)
10

H(s) = T Draw Nyquist diagram and determine the stability.
o A rede Frm e 3 G(s) H(s) = ﬁﬁmwwaﬁwwg‘rﬁww%
rgfereree 3T ST 3 Rerar ferif

OR (areram)
Define phase margin, gain margin, phase cross over frequency and gain cross
over frequency.
&S WIS, T A, BT shigetiet ST 3t 719 shieetian Traf st afearfid s
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