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Attempl five questions in all, including Q. No. | (Part

. . -A) which is compulsory and
selecting atleast two questions each Jrom Part-B & C. Assume and specify any
missing data.
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Part- A

a) E}fplain the tff"m53 state, state variables and pulse transfer function.
b) Give block diagram of Digital Control system.

¢) Compare the characteristics of P,I and D controllers.
d) Give the significance of sampling theorem.
e) Explain why the compensators are required?

5x2 =(10)

Part- B

The state equations of LTI system are as given below: )

<« N P :
- x 0
g A u(t);t >0
Q) Compute state transition matrix. - .
(1_1) Compute x;(1) under zero initial conditions and a unit step input.

EXpltiih the terms: controllability and observability. Explain necessary and (5)
sufficient conditions for the system to be controllable and observab.le.

- 5
Derive expression for steady state error for Proportional- Integral Controller )

and gi ve their advantages and limitations. | ( )
i 1 eri ative con 5

W th Proportlonal plus \ . O tro

A Ullity Feedback contr ol system 1 d ‘ o

. . T lculate the value .
115 sho“(;n :11 Flfi rlé f::n o input calculate values of €ss, Mp and ts with and
amped. Also

without control action.

R(s)



IV (a)

®

(b)

VI (a)

(b)

VII(a)

(b)
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2)
: i ing root locus technique, .
Explain the procedure for compensation design using r que 4
A control system is represented by open loop transfer function (7
K
G(s)= -
(s) 61 2) . .
The damping ratio has to be made 0.5 and velocity error constant restricted
to 18. Design a lead compensator.
Part- C
Determine the causal signal x(n) having the z-transform (%)
1-2z"1
@ =az z71)(1 + 0.5z7%)?

Explain how the stability region of s- plane is mapped to z—plane to study the (5)
stability of digital control system.

()

The characteristic equation of a sampled data system
z* —0.9z3 + 0.142% + 0.216z + 0.032 = 0
Investigatc the stability of the system by Jury's test.

Determine the causal sequence X(n) using convolution for -
1

X(z) = I
=z y14 1 2
2 4

Give the hardware features of Temperature contro] System. Explam the
difficulties in implementation of digital control scheme,

Explain the benefits of PLC. Explain its two applications in the industrv
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