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N.Bo 1) Question No. 1 is compulsory.
2) Attempt any three questions Irom the remaining questions.
3) Figures to the right indicate full marks,
4) Assume suitable data if necessary,

1. Answer the following (ANY FOUR)
a. Explain the bilinear transformation maps the lefi half of the s plane i
7 plane.
b, Define position, veloctty and acceleration error constants lor a digital
¢. bxplain the effect of sampling on stubihty and steady state pgriorm
control H}’ET.L’I"I'I. .

ce of dizial

d. State and explain Kalman's principle of duality.
e. Dxplain Arvabhatta’s identity.
2. a) Obuatin the pulse transicr function for the following sy hl:.'[@ 1)
: | 0 1 0y,
XK+ 1) = 0 0 [l 14}
—-0.12 -0.0 ‘

yik) = |

b) A discrete tme regulator system [{]
( 0 0
x(k+1) 0 O | xlk) + 10| ulk)
® -2 -1 1
Design a state !'a.*callmukm which will place the ¢losed loop poles at—0.5 + j0.5
3.y A diserete tme systeRmiISy: state equation given by- 14
[0 ] i
k1) = l.l'fh'l
@ R TR
use Caley 1 theorem to obtain state transition matnx. Verity the result with 7
transforg ¢ h
b) Re  feilowing systemis in contollable, observable and diagonal 10

fortas along with 15 block diagram realization,
PR Y

A ¢ | — et ‘
1~ 2" % 00127 + 0.127 3

_— " 1.65(Z + 0.1)
Wk = 7 4 ':].71:.':2 + 0.11/+0.005
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4. a) What do vou understand by dead beat respunse of an observer? Design a state observer
to obtain dead beat response for the svstem given below:-

e T
6 =], H.Hz'?. c=N 0l

Use transformation matrix method and verify your result using Ackerman| Formttfa.

by Derive the expression for transier tunetion of first order hold

ith m:aa input/output
characteristics.

3 The Bock diagram of the system is shown below, using. qagec of siginal flow graph
determine CrZpRi /).
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b b Clieck the stahility ot the s
i) z% = 1.3682% + 0.4z* @00
) z* — 1.82° + 1.052 5

b iy s stability test

=0 5

H. a) Write short note on gamp! 1y controller with T.=8, Determine discrete time Pil)

gontrolter i we hive @ ing continuous time PID seuings: K=2, =25 s. 5= 400

11 &

by Study the effe gmbilizing the following system with controller that has a zero at
Y

el

G{z) =% ghoan i ligure below

| U | | ¥

| z+uij | =2 —*
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Correction:
2. a) Obatin the pulse transfer function for the following system. s & 10
0 : § EI 0
x(k+1)=| 0 0 1|x(k)+ [ ]u(k)
-0.12 —0.01 1 =
yk)=[1 0 0]
b) A discrete time regulator system has a plant- _ . 10
0 1 0l 01
x(k+1)=|0 0 x(l)+ [0fu(k)
-4 =2 -1 i1
-
2. a) Obatin the pulse transfer function for the following éystern. 10
09 1 0O 0
x(k+1]—-- 0 J 0 1{x(k) + [0] u(k)
-0.12 =01 1 1
yk)=[1 0 0]
b) A discrete time regl:.r:iﬁtn‘.i"system has a plant- 10
0 1 0 0
x(k+1]=[l:} 0 1 |x(k)+|0|ulk)
-4 -2 -1 1
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