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Note: (1) Q1 is compulsory
(2) Attempt any three from the remaining

(3) Assume suitable data wherever necessary.

a. Explain the mapping between s-plane and z-pIane Ml
b.  Explain how Mason’s Gain Formula is applied i in dlgltal control systems
¢. Define State Transition Matrix. Explain its propemes 3 &
d.  Explain Controllabilty and Observabﬂlty with thelr standa:rd forms
e o4 ‘
f.

What are different forms of control structu:es‘? o tat
Explain sampler as an 1mpulse modulator RN s

Q2.a Derive the transfer functlon for ZOH

- Q2.b Obtain companion | an,d compamon II forms for the foilowmg system B 10

2zz+z+5 )

G(Z)

Determme the dlscrete tlme transfer funct:on G(z) gwen that G(s) = :8
' h is. m cascade wnth Zero Order Hold devme Sampling period given is

Evaluate the P‘ulse Transfer Funcnon for the following system using Sampled 10
l,ow Graph techmque 5;_ O ST A

T es(t)( fc(t‘}
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Q4.a. Derive the expressions for steady state error constants for step, rarnp and 10‘
parabolic inputs for a digital control system G - :

Q4.b. APID controller is described by the following relation betwecn mput and ; 5 101 S
output e(?) and u(t) respectively. B it

u®)=kp e(t)+ije(t)dt+TD de(t) F SR el e Y e
Using the trapezoidal rule for integration and backward dlfference
approximation for the derivative, obtain dlﬁ'erence equatlon model of the

PID algorithm. Also obtain the transfer(ft_u;cnpp‘frgm u( ) to _e( f).3

Q5.a. Determine the stability of folibwi_n’g.fﬁhciidhﬁsﬁig*:fury\’é“ciiiteﬁdﬂ S P RSN

F(Z) = 23 —_z2 <0 192 +028
Q5.b. Design a state feedback controller to place thc closcd loop polcs at locatmns 10
0.5,0.6 and 0. 7 for the followmg system ERAE ,

ox(k+1) = [.0’“.; 0 Ix(k) +{ u(k)
T W o B '-—'3: S B

Q6.a. Explam Aryabhatta S Identlty Algonthm in detaxl 10

Q6.b. Venfy whcther fcedback control system glven in figure, in which controller 10
. is demgned wnh unstahle pole— zero canceIlatlon is internally stable?
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