Roll No:-
Sem-VII Diploma Exam 2023 (Odd)
(Basic Electrical Engg.) (Theory)
[Time: 3 Hours] Automatic Control System (1620604 -P) [Max. Marks: 70]

- All questions are compulsory. (H‘l-ﬁ I°E] a{ﬁaﬁ% )}
- Marks are mentioned on the right side of each question. (3/& T+t 7% & T3 3R 3ifdhd fHA ]))

Group (A) (37 -9)
Q.1  Choose the most suitable answer from the following options. (1*20=20)

S fawey &1 g ford |) :-

I The Laplace transform of the first integral of f(t)with respect to time is ----------
(f(t) & TUH SERTST HT AT CTABIA TAT & AT9eT H - gl §)
(a) f(s) (b) f(s)+1 (c) f(s)/s (d) sf(s)

ii. Which of the following is the example of the open loop control system?
(318 @ it AT Gl IRTY AT GO T 3STIT ¢ )
(a)An automatic toaster (b)Human eye (c) Metadyne (d) None of these

(Ve TaaTford el ) GIGCIGED) (GREEGD (ETH T FIS LT )

iii.  The difference between the output and the input in the steady state is defined as the
(Fedr wee & 3m3eqe AR so9e & o ol 3eR----- FHgellel ¢ )
(@) Transfer function (b)Damping factor (c)Steady state error (d) All of the above
(STHHTH el ) (3TPaer Herex ) (e v ) ERRCTIE

iv. Which of the following techniques provide quick transient and stability response?
(rfaf@d # @ i @1 adelies da gifoliee Td TUrlied 3fRar Sere & § )

(@) Nyquist criterion (b) bode plot (c) root locus (d) None of the above
(AfFave 3T ) GRS (¥ did ) FRIFT H & FIg 75T )
V. Feedback increases system ----of a
(Freder & YuTTell &7 -——-d&dT & )
(a)Gain (3T ) (b)Sensitivity (F=arer fadr ) (c) Stability (Faif@ca )  (d) All of these (3TRIFad Tl )

vi.  The bode plot is applicable
( 18 Tole 3UgFT § - Ffow )

(a)Maximum phase network (c) All phase network
(3TRAH Fell Acah ) (@3 Felr Acash )

(b)Minimum phase network (d) None of the above

(FIATH el HAca® ) (RIFT & q F1$ 7¢I )

vii.  For root loci which of the following are the starting point

(& o & fov et & § &l @1 IRFHS Qe giar )

(@) Open loop zeros (b) Closed loop zeros (c) Open loop poles (d) Closed loop poles
(e 9 ) (¥ & T ) (e & e ) (s o el )
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viii.  When damping factor & = 1 the system is = 2fdm s & = 1 2t firged - GaT®)
(a)Under damped (b)Critically damped (c) Over damped (d)None of these
(37eT $Fc3 ) (Trfeapelr 37ca) (3R 3F%3) (318 ¥ @l LT )

iX.  The steady state error of a stable type —O using feedback system for a unit step function is
(Toh TR GohR T AT TU fthsash & BUX 3/aedr I Uehel TT BRI & fAT - gIaT &)

(@) O (Zero)(o T ) (b) 1/1 + k, (c) x (d)1/k,
X. Introduction of feedback reduces the effect of(rsss & 9T & ——-FT TT GC AT § )
(@) Noise signals (b) Disturbances (c) Error signals (d) (a) and (b) both
(MR & Fohe ) (3rcTgEdT ) (TE HeheT ) (37 AR ¥ gt )
Xi. A servo mechanism with unit step input can be categorized as ----------
(W TRaAfRASH s T gy & Y - otar geffere fRam ST wehaTT & )
(@)Type o system (b)Type 1 system (c) Type 2 system (d) None of these
(0 (=) SoTrelr 9K ) (1 JoTTell YRR ) (2 Yol YRR ) (GTH & PIS a1 )
Xii.  The feedback of the tachometer reduces the systems (CeHiex hsseh P HH FIAT ¢ )
(@)Time constant only (b) Gain only (c) Bothaandb (d) None of the above
(Fae AT FEH 1) (hael AT FT ) @1 AR 9 g&r ) GRFd H T IS LT )
xiii.  Damping in a control system is a function of
(T Shecial FaTed & 3fFger et &1 - Thelel BT & )
(a) Gain (3T ) (b) /gain (c) 1/\/gain (d) 1/ gain

xiv.  Root locus is the plot of the roots of the characteristic equation of a closed loop system against variation in
(T ohd Th doq URTY YUl o FTAATUT  FHIHIUT & TeT & Tolic giar g, forad e & faariRa

forar ST § )
(@)Gain K (b)Frequency (©S (d) None of these
(1T K) (3mafa ) (S) (518 & IS LT )

xv.  Slope of factor K in plotting bode magnitude curve is
(S AT Telle & IOTEw K & el - gl ¢ )

(@ 0° (b)90° (c)45° (d)20°
xvi.  If all the roots of the characteristic equation lie in the left half of 5 place the system will be
(Tfe ATRTETOT FHHIOT & T & 5 Toldl & S0 31 H g ar [AEed grm )
(a) Stable (b) Unstable (c) Critically stable (d) None of the above
(TURAT ) (e ) (Torfearel T2 ) ERIFT F T HS 7T )

xvii.  Which of the test signals are best utilized by the stability analysis

(FeRar Ao & FiF ¥ Jrg {adAdT &1 A6 39T g1 § )
(@)Impulse (b)Step (c) Ramp (d) Parabolic
(3maeT ) (¥eT ) () (Raafas )
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xviii. Laplace transfer of 1 is
(1 T e gleadid gl & )
(@)1 (b)0 (c)s (d)1/s

xix.  Transfer function can be obtained from
(TP PBoleT ---GRT YT fHIAT ST FheT & )

(a) Output —input ratio (b) Analogous table (c) signal flow graph (d) None of these
(3M3eYC ST & 3EqUId ) (TATE oo ) (Fester Fall % ) (EAH T P 8T )
XX. Inverse Laplace transform of 1/s is
(1/s &I AT ATColTH CTEPBEH BT & )
(a)1 (b)t (€0 (d) t?
Group (B) (YU -Eﬁ)
Q.2  Explain closed loop control system give its two advantages and two disadvantages 4
(S IRTY TAIAT YOSl T T &Y, $H & 0T U4 HIIOT §il)
OR (S1¥YdT)
Find the Laplace transform of f(t) = sinwt 4

(f(t) = sinwt ST FTCeTST CAHIA AT HY )

Q.3 State how many standard test signals are used in time response analysis 4

(FHT 3efshar faearst & fodel UTATTOIR SiTa Hehdl &1 39T foham STTem § avtel &Y )
OR (31dT)

Explain the effects of feedback in transient response 4

(&0t gfafhar aX fhsds & 9HTal &1 caredr &1 )

Q.4 Explain in brief the working of a.c tachometer 4
(TH THAR & FEf Fr G897 F &I T )
OR (Sf¥YdT)
Describe the error constants K,, and K, 4

@R fA¥d® K, o K Faka)

Q.5 Write down the necessary and sufficient condition for Hurwitz stability criterion 4
(@XdiesT  Tferer FBeRAT & 3aeTeh U9 qITed edf & ford )
OR (SfYdT)
State and explain the basic rules for construction of root locus plot 4

(& oliehol Telle & fAHATOT 8 T AFAT S IaC vd gHT gredr wi )

Q.6 Find the inverse Laplace transform of the following expression C(s) = . (K;l) 4
(Fr=faf@a oo & a0 dcard g awid Ad & C(s) = S(KS+1))
OR (31YdT)
Define polar Plot write the necessary steps to sketch the polar plot. 4

(GTeR Telle &l GRHATNT X [WeR Telle Teel §q 3Taeds ol # fo )
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Group (C) (gcr-?ﬁ)
Q.7 Find the Laplace transform of f(t) = sin 2 t sin 3t 6

(f (t) = sin 2 t sin 3t 1 AT ZE®N I B )
OR (31YdI)

; : S§2+425+3
Find the inverse Laplace transform of f(s) = =—————— 6
s°+6s“+125+8

S242s+3
s3+652+125+8

(f(s) = ol Scsh ATeTE S AT Y )

Q.8 Find the transfer function of a D.C servomotor in armature control mode 6
(AR AT A3 7 fose arT Fafedey &1 geaw el AT )
OR (S1YdT)
The characteristic equation of feedback control system is s® + 3Ks? + (K + 2)s +4 =0 6

determine the range of K for which the system is stable
(rese faa=or gurmelr &1 3iffemariOe Feiewor s3 + 3Ks?2 + (K +2)s +4 =0 § K &r d@&ar ad

Y foras forw g8 vomelr Tarl &)

9 ion i - K 6
Q Plot the root Locus of a system whose open loop transfer function is G(s) H(s) = TG
)
OR (S1YdT)
A feedback control system is described by the transfer function G(s) = 12 H(s)=K(s) The 6

52+4s+16
damping factor of the system is 0.8 Determine the overshoot of the system
(U fheds Tr=oT Jumel i Tat TeEwT BRI G(s) = ———— H(5)=K(s) & &RT fF e ¥

$2+4s+16

YUTTelr &l Sf&aT [umreh 0.8 § @l 3T oMol & 3G {[E I 0T )

Q.10 Sketch the Nquist plot for system with an open loop transfer function 6
_K(1+055)(s+1)
GH () = (1+10s)(s—1)

(Gl IRTY T Herlel
G(s)H(s) = KEOSICHD  gorey 3 Ryw ffFase e @ )
(1410s) (s—-1)
OR (3fYdT)
State and explain time response of a second order control system subjected to a step input function 6
(T T & RI=0T yomell & s IUE 50 she T 3M9d Bl & §9 & @1 17T §,

&I qUTT T SATEdT Y )

Q.11 Describe state space variables write down the advantages of state space techniques 6
(Fee TF TIeRHI 1 qUTT A TT TAF deheieh & 0T H g )
OR (31YdT)
Write short notes on any two of the following 6

a) synchros  b) Metadyne ¢) Tachometer
Ffafad F ¥ Bl & W Efted fRoaforr
3 Beper ) ACEBA F) SHHRET )
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