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EE-504(C)-CBGS
B.Tech., V Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Digital Control System

Time : Three Hours

Maximum Marks : 70

Note: i) Attempt any five questions.

{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&

iii) In case of any doubt or dispute the English version
question should be treated as final.

{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Consider a unity feedback system having an open loop
transfer function,

( )  ( 0.2 ) ( 0.025 ) / 3 ( 0.0 ) ( 0.0 )G s l s l s s l oSs l ols= + + + + .
Sketch the polar plot and determine Gain and Phase
margin.
EH$ AmonZ byn Q´>m§g’$a ‹’§$³eZ,

( )  ( 0.2 ) ( 0.025 ) / 3 ( 0.0 ) ( 0.0 )G s l s l s s l oSs l ols= + + + + .

dmbo unity à{V{H«$¶m àUmbr na {dMma H$a|& polar plot H$mo ñHo$M
H$a| Am¡a Gain Am¡a Phase ‘m{O©Z {ZYm©[aV H$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 (s+1) (s+5)   to meet the specifications.
i) Velocity error constant sz 50
ii) Phase margin 220
{gñQ>‘ unity à{V{H«$¶m Ho$ {bE Cn¶wº$ brS> H$ånoÝgoQ>a {S>‹OmBZ
H$a |  Am ¡a {OgH$m Am onZ b yn Q ´ > m §g’$a ’ § $³eZ

G(s) = K/s (s+1) (s+5)

i) dobmo{gQ>r Eaa H$m§ñQ>|Q>  sz 50

ii) ’o$O ‘m{O©Z 220

2. a) Enumerate basic elements of a digital control system and
show the block diagram representation of such a system.
Also discuss briefly about functioning these elements.
EH$ {S>{OQ>b {Z¶§ÌU àUmbr Ho$ ~w{Z¶mXr VËdm| H$s JUZm H$a| Am¡a
Eogr àUmbr Ho$ ãbm°H$ AmaoI H$m à{V{Z{YËd H$a|& BZ VËdm| Ho$
H$m¶©-{d{Y Ho$ ~mao ‘| ^r g§jon ‘| MMm© H$a|&

b) Define z-transform and discuss relationship between the
Laplace transform and z-transform.
z-n[adV©Z H$mo n[a^m{fV H$a| Am¡a bmßbmg n[adV©Z Am¡a z-n[adV©Z
Ho$ ~rM g§~§Ym| na MMm© H$a|&

3. a) What are the fundamental elements used to construct the
state diagram of discrete time system?
{S>ñH«$sQ> g‘¶ àUmbr H$m ñQ>oQ> S>m¶J«m‘ Ho$ {Z‘m©U Ho$ {bE Cn¶moJ
{H$E OmZo dmbo ‘yb VËd ³¶m h¢?

b) What are advantages of state variable method for analysis
of digital control system? Show that the state variable
model of a digital control system is given by

( 1) / (1) ( ) 8(1) ( ) ( ) ( ) ( )x k c x k x k c k D x k E u k+ = > + = +
{S>{OQ>b {Z¶§ÌU àUmbr Ho$ {díbofU Ho$ {bE ñQ>oQ> do[aE~b {d{Y

Contd...
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Ho$ ³¶m ’$m¶Xo h¢? {XImE± {H$ {S>{OQ>b {Z¶§ÌU àUmbr H$m ñQ>oQ>
do[aE~b ‘m°S>b

( 1) / (1) ( ) 8(1) ( ) ( ) ( ) ( )x k c x k x k c k D x k E u k+ = > + = +

4. a) A discrete time system is described by the difference
equation

( ) ( ) ( ) ( ) ( ) ( )2 5 1 6 0 1 0;y k y k y k u k y y+ + + + = = =
T=1 sec.
i) Determine a state model in canonical form
ii) Find the state transition matrix

iii) For input ( ) 1; 1u k k= ≥  find the output ( )y k .

EH$ {S>ñH«$sQ> g‘¶ àUmbr g‘rH$aU

( ) ( ) ( ) ( ) ( ) ( )2 5 1 6 0 1 0;y k y k y k u k y y+ + + + = = =

Ûmam d{U©V h¡& T=1 goH§$S>&
i) H¡$Zmo{ZH$b ’$m°‘© ‘| ñQ>oQ> ‘m°S>b H$m {ZYm©aU H$a|&
ii) ñQ>oQ Q´>m§OreZ ‘¡{Q´>³g kmV H$ao&

iii) AmCQ>nwQ> ( )y k  kmV H$ao, ¶{X BZnwQ>> ( ) 1; 1u k k= ≥
b) Explain in detail about the behavior of nonlinear system

and classifications of Non-linearities.
J¡a-àUmbr Ho$ ì¶dhma Ed‘ J¡a linearities Ho$ dJuH$aU H$mo {dñVma
‘| ~VmE&

5. a) Sketch the signal ( ) tx t e−=  for an interval 0 5t<= <= .

Sample the signal with a sample period t =0.5 sec and
sketch the discrete time signal.

g§Ho$V ( ) tx t e−=  EH$ A§Vamb Ho$ {bE 0 5t<= <=  ñHo$M H$a|&

{g¾b H$mo à{VXe© H$ao {OgH$s g¢nb nr[a¶S> t =0.5 goH§$S> h¡,
{S>ñH«$sQ> Q>mB‘ {g¾b H$m AmaoI ~Zm¶o&

b) List the difference between the Jury stability test and
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stability analysis using bilinear transformation coupled
with Routh stability criterion.
Oyar pñWaVm narjU Am¡a pñWaVm {díbofU Ho$ ~rM A§Va H$mo
Routh stability criterion Ho$ gmW bilinear transformation
coupled H$m Cn¶moJ H$aHo$ gyMr~Õ H$a|&

6. a) Discuss about the response of a linear time invariant
discrete time system to a sinusoidal input.
EH$ gmBZgm°BS>b BZnwQ> Ho$ {bE linear time invariant g‘¶
àUmbr H$s à{V{H«$¶m Ho$ ~mao ‘| MMm© H$a|&

b) Define Causal and Non-Casual signals. Explain with the
examples.
Causal Ed§ Non-Casual H$s  CXhmaU g{hV ì¶m»¶m H$a|&

7. a) Determine the z-transform of
z-Q´>m§g’$m°‘© kmV H$a|&

i) ( )22a / s a+
ii) 2 2 2/w s w+

b) Explain the sample-and-hold circuit.
g¢nb-E§S>-hmoëS> g{H©$Q> Ho$ ~mao ‘| ~VmE§&

8. a) Using Jury stability criterion find the range of  K, for which
the characteristic equation is

( )3 2 1.5 1 0Z Kz Kz K+ + − + =  for closed loop system.

Closed loop system Ho$ {bE Jury stability criterion H$m Cn¶moJ
H$aHo$ K H$s gr‘m kmV H$a|, {OgHo$ {bE {deofVm g‘rH$aU

( )3 2 1.5 1 0Z Kz Kz K+ + − + =  h¡&
b) What are z-transform and its limitations? Explain the initial

and final value theorems.
z-n[adV©Z Am¡a CgH$s gr‘mE± ³¶m h¢& àma§{^H$ Am¡a A§{V‘ ‘yë¶
à‘o¶m| H$s ì¶m»¶m H$a|&
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