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EE-504(C)-CBGS
B.Tech., V Semester
Examination, December 2020
Choice Based Grading System (CBGYS)
Digital Control System

Time: ThreeHours
Maximum Marks: 70
Note: i) Attempt any fivequestions.
fopegl ure Ul I gt DT
i) All questionscarry equal marks.
Tt meAl & THM 37D Bl
iii)In case of any doubt or dispute the English version
guestion should be treated asfinal.
forelt off TR & ¥icg Srea faarg ot fRufT H st s
& YT P 3AfCH AHT TR

1. @ Consder aunity feedback system having an open loop
transfer function,

G(s) = (1+0.29) (1+0.0259)/ s3 (1 +0.00S5) (I +0.00ls) .
Sketch the polar plot and determine Gain and Phase
margin.

T 3N o[ SRR e,

G(s) = (1+0.29) (1+0.0255)/ s3 (1 +0.00S) (I +0.0als).
aTet unity Tfcrfeha Tomeft oR fd=R x| polar plot & ¥

@R 3R Gain 3R Phase TR fafRa a|
b) Design suitable lead compensators for a system unity
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feedback and having open loop transfer function
G(s) =K/s(st+1) (s+5) to meet the specifications.

1) Velocity error constant sz 50

1) Phasemargin 220

R unity URIfRT & fofy ST offs Pru=ieR fSore
B AR FIFHT ATYT U GIAHY 6 FT
G(s) = K/s(st+l) (stb)

i) IR TR BiRce sz 50

i) St IR 220

2. @ Enumeratebasiceementsof adigital control systemand
show the block diagram representation of such asystem.
Also discuss briefly about functioning these elements.

Ul Tt & &clidh TG &l WfT=eeg el g dcdl &
Hrf- 13 o I o off e J =@t d|

b) Definez-transform and discussrelationship between the
L aplacetransform and z-transform.

Zz-9RacH BT YR I 3R FATART TR AR z-giRacH
& df9 Fegi R Fat o

3. @ Whatarethefundamental elementsused to construct the
state diagram of discrete time system?

feehic T9T TuITet &1 Tee SR & i & forw IgamT

fohq ST aTel 9t dea T 8 2

b) What areadvantagesof state variable method for analysis
of digital control system? Show that the state variable
model of adigital control system isgiven by
X(k+1)=c/ > (1) x(k)+8(2) x(k) c(k)=D x(k) + Eu(k)

fefRieat fAi=ror TuTTett & feciaur o forw e aRusar fafer
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& T BRI 2 ° o & f$freet =T gomeft @t e
aRvee Aiser
X(k+1)=c/ > (1) x(k)+8(2) x(k) c(k)=D x(k)+ Eu(k)

4. a) A discrete time system is described by the difference
equation
y(k+2)+5y(k+1)+6y(k)=u(k) y(0)=y(1)=0;
T=1 sec.
1) Determine astate model in canonical form
1) Find the state transition matrix
iii) Forinput u(k)=1;k =1 find the output y(k).
Ueh fSEhIc HHY YU FHTDHRUT
y(k+2)+5y(k+1)+6y(k)=u(k) y(0)=y(1)=0;
gRT aftfd 81 T=1As|
i) PR B § we Aied Bl (g a |
ii) ¥ gioiem #feasT sa ol
iii) 3mSeye y(k) s @, afs g9ge u(k)=1k=>1

b) Explainindetail about the behavior of nonlinear system

and classifications of Non-linearities.
IR-YuTelt & a8 vaw iR linearitiesd aiffamur o fodR
4 gamq|

5. @ Sketchthesignal x(t)=e™ for aninterval 0<=t <=5.
Sample the signal with a sample period t =0.5 sec and
sketch the discrete time signal.
e x(t)=€" WP IRIA b oIl 0 <=t <=5 Fhdl BN |
Rt 1 ufogel ax oRadh duer diRgs t =0.5 9Fs &,
feehic Trgn Rid &l 3TRG 91|

b) List the difference between the Jury stability test and
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7.

8.

a)

b)

b)

a)

b)
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stability analysis using bilinear transformation coupled
with Routh stability criterion.

SR FRURAT uRierr iR fRRAT fagelvwr & dfe 3R i
Routh stability criterion & 312 bilinear transformation

coupl ed &1 SYINT TRD GGG |

Discuss about the response of a linear time invariant
discrete time system to a sinusoidal inpui.

Th AgNISSa g14c ¥ T linear time invariant T5
yorTedt i ufdferar & IR & T=f |

Define Causal and Non-Casual signals. Explain with the
examples.

Causal g Non-Casua &' SEgRUT Afed IR B |

Determine the z-transform of

Z-CRIHH ST PN |

i) a?/(s+a)’

i) w2/ 4w

Explain the sample-and-hold circuit.

AU -Tg-glee HAfdhe & TR H |

Using Jury stability criterionfind therangeof K, for which
the characteristic equation is

Z°+ Kz* +1.5Kz~ (K +1) = 0 for dosad loop system.
Closed loop system @ fe1g Jury stability criterion @t Summr
IR K & 4T sa o, SRId forg faerwar et
7%+ Kz +1.5Kz—(K +1)=0 ZI

What are z-transform and itslimitations? Explaintheinitia
andfinal valuetheorems.

z-9Rac 3R I[hT HHN 7 81 RIS iR i gea
TR} <l ST P |

*kkkk*%x
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