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Note ; Attempt any seven questions. All Questions carry

equal marks. Use of scientific calculator is allowed,

Explain in detail the configuration of basic digital

- control scheme. Also write down the advantages

of digital control over conventional contro], 10

Derive the expression for first-order hold and
discuss itg frequency domain characteristics.
Explain the working of first-order hold devices

" with neat sketch. ' 10

Obtain the inverse Z-transform of

X(z) = Z—(Z_Lz)
(z-1)2

using direct division and partial fraction method. 70
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4. Consider the discrete time system
yk + 2) + 025 y(k + 1) - 0125 y(k) =3 u(k + 1) - uk)
with input u®) = (-1 1k and initial conditions
y-1) =5 and y(-2) = 6. Determine the output
. y(k) for k 2 0. 7 _ 10

5. Consider the discrete time system with unity
feedback whose open-loop pulse transfer functlon
is given as

K(0-3679z + 0-2642)

- ——_——— .
Gl2) =~ " 53679) 2 - 1)

Determine the range K for Jury's Stability test. 10

6. Describe the .conversion of transfer function to
canonical state variable model in second
companion form. Also obtain second companion
form of the system 10

473 — 1222 + 132 -1

X(z) =
2= T a1 @-2)?

7. Obtain all three canonical state variable models

and realization for the transfer function 10
G{Z)_:;tz) 22° + 22 zg2.
) Z3 + Z2 -z - Z
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For the given block diagram
66 = 1% ang Ry = 1.
s 8
Determme the optimal values of parameters K,
and K,, such that

J= f le®(t) + 025 u2(t)] dt is minimized, 10
0
U(s)
Ris)—\E®) + K o -Y(s)_>
sKy

Write short notes on any two of the
following : 2x5=10

(a) Jurys Stability Criterig
(b)  Problems in Optimal Digital Contro]

()  Transient Response and Frequency
Response

s
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