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A.ttempt any Five questions.
All questions carry equal marks.
Missing data, if any can be suitably assumed.

Ql) (a)

Enumerate basic elements of a digital control system and show the
block diagram representation of such a system. Also discuss briefly
about functioning these elements.
(b) Discuss principle of signal conversion. Find the maximum conversion
time to digitize a I-kHz sinusoidal signal vet) = V m sin rot to a IO-bit
resolution.

Q2) (a)
(b)

Discuss principle of discretization. How is ideal sampler different from
its actual sampler-counterpart.
In case of an ideal sampler show that the expression of the sampling
output 1* (t) is given by I*(t)

t

= 1/=0f

01T) DC! - nT).

where o(t) represents the train of unit impulses. Also obtain the value
of I*(t) if the input to sampler is 1 (t)

= e-at u(t).

Q3) (a)

Define stability of a digital control system and discuss how is Jurystability criterion applied for stability investigation for such systems.
(b) Check stability of the digital control system shown by its block diagram.
in Fig l.
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Q4) (a)

Define z-transform and discuss relationship between the Laplace
transform and z-transform.
(b) Evaluate z-transform of the following functions:
.
f;(t) = sin cut
f~(t)

= e-at
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Q5) (a) Give a block diagram representation of a digital position control system
and discuss its functioning.
(b) Discuss working of a stepping motor and its control action.
Q6) (a)

What are digital compensators and what are the methods for their
realisation-discuss.
(b) The controlled process of a discrete-data control system is described
b

y

TF G (z) G (z)
hQ

P

=

k(z +0.5)
(z-I)(z-0.5)

sampling period is 0.10 second. Determine k and design a cascade

phase log"digital controlJe~ with TF D(z)

= k,( : = ~, )

.

where D( 1) = 1, so that the following specifications are satisfied:
i)
ramp error constant kv = 100,
ii) dominant roots of characteristic equation are 0.70 :tj 0.245.
Also obtain actual roots of the characteristic equation with the designed
controller.
Q7) (a)

What are advantages of state variable method for analysis of digital
control system? Show that the state variable model of a digital control
system is given by
x(k + 1) = c/>
(1) x(k) + 8(1) x(k)
c(k) = D x(k) + E u(k)
where symbols used signify usual meanings.
(b) Define controllability and observability. Consider a digital control
system described by input-output relation in form of follow.ing
difference

equation c(k + 2) + 2c(k + 1) + c(k)

if the above system is completely controllable.
Q8) Write short notes on :
(a) ~ultivariable digital control systems.
(b) On solution of state equation.
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