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The figures ln the margln lmdieate

Answer ang fiae questions"

1. (a) Draw the btrock {iagram of a digital
ccntrol systena and explain the
functions of clifferent components. B

{b} Explain Tustin's method for signal
discretization. L2

Cantd.



that H(s)=
(zs+t)(+s+1)

with

time of 0.15 sec. Determine

.z) (express in the standard form)

and find n(*) using bilinear
transformation techniqr-le. t2

time

sec,

7

1

(b) Explain pole-zero mapping method. 8

3. (a) Derive the position and velocity
algorithm for PID controller' Why is
velocity algorithm more preferred than
position algorithm ? 7

(b) Derive the difference equation of u(k)
us. e(k) for PID controller using forward
rectanguiar rule for integration term.
Find the change in outPut at third
sample for the following data :

Kp =2,5,T =O.4sec, reset

=2sec-r, deri.vative time = 6
€L=1,€2=2andea =3

Solve the difference equation

x(t + 2)- 3x(k+ 1)+ zx(x)= ,(k)
given that ,(k)= O for k < 0, u(O)= 1

and u(k)=O fork*O. 6
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4. ExPlaii-r, with . a

oPeration of __

schematic

{t) elirect

anC

digital eontrol

time, T= 1sec. 10

5. (a)

ftt) distributed controi system (DCS)'

1C+ 1"0=20

Derive the generalized equation of a

controlier for a digital control systern'

Using this equation, derive Dahiin

digital controiler aigorithm. 10

{b) The open ioop transfer function of a

process is given bY G(s)-1ft}
Design a Dahlin digital controiler for

the systern. Assume that the sampling

6. {q) Draw the block diagrarn of a

exPtain the function of each
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t*
the following trogic gate to pLC

ladder diagrarn fa- f : Inputs,
Y- Output) : s

Explain, with a diagram, the operation
of a PLC timer. s

There is a timed process that occurs
after a certain process count is reached.
After a count of 15 from a sensor, a
paint spray is to run for 25 sec. Write
a program that accornplishes the count
and the time operation. 5
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7. Write short notes on qng two of the
following : lAx2=2O
(a) SCADA

(b) Realization of full adder and 3 input
EXOR and EXNOR using pLC ladder
diagram

(c) Jury's stability test

s3 (rE 712) CCPR/G 1005


