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l. Due qedit yill be give[ to leatness and adequate dimensioDs.
2. Assume suitable data wherever necessary.
3. Illushatc your aDs.'!er uccessary rvilh the help ofneat sketches.

SECTION . A

Explain Basic Building Blocks ofPLC in details.

OR

If j(t) + ay(t) = r(t);y(0) = y'derive difference equation models for numerical solution
using
i) backward rectangular rule for integration.
ii) forward rectargular mle for integration.

Explain Ziegler - Nichols tuning method bascd on process rcaction cu e.

()lt

Find Y[z]/Rlzl

v(t)

5. a) Show that follolving discrete tinle control system is unstable

vo

Notes

b) Explsin tsode plot for lead and lag compensator.

OR

Predict nature oltransient rcsponsc ofdiscrcte time system having chara,

zz -1.92+o.g3o':, =o
lvhere sampling interval is T = 0.02sec ,
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u(k)(k)
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digital filter
I

s(s+l )E
E

Gho(s) s(s+l) (s+2)
s

6.
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for u(k) = u(k - l).r- 0.5 e (k)

\\'bere: fs = 5llz
e(k)& u(k) are lilter i/ p&o/ p resp.
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x l.-- rl. trlI lx+l lu
L I -2) Lrl

SECTION - B

a) oblain SFG fofln
b) From (a) form x(s)=(i(s)x(o)+H(s)U(s)
c., I s- lnvers- Laplacc lrarrslhr'rr t,'r

T n n_l-i) r(0) - 
L 
xi x: : lcro up re:.pon5e ro rnitial condition.

ii) Zcro state response 1(1 unit st..p inpul.
OR

- d2[rt t)Ior --ir=u(t)dr'
i) de./elop state equation with u as input and e and 6 as state variable of XI & X3 resp.

ii) find state eq lir terms of x(t)
tr ol

x.= Pi =l li
Lr rl

E(s) Ir(s)
YG)

Sample the process model uith zero orler ltold & obtain st rte variable model ofclosed
loop syst, for 'I = 0.1scc salrF,ling inten'al.

oR
x(k+1) =Fx(k)+sr(k)
y(k) = tlx(k)

Io 1l tol I I IF=l_,,. trlc=,1('=l rl
L/tt /)) L'l t : l

l. Firrd eigen values of Ir

2. Find crzr = f!1 & oolcs luncrion.
R (2.)

Expldin state lbcdback $ith integral cortrol with neat sketch.
OR

Find obien'er gain matrix for
i-=A\+by
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.l II
xz =6

Assume
y .= cx(t)

c =. [r. o]

l

9 r4.ls l0
s( l0s+l)
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