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CONTROL SYSTEM-II

Paper: IE 604

F'nLl Marks : 7OO

Time : Three hours

The fi.gur* in th,e margin indicate
Jull marks Jor the questions.

Symbols have their usrrnl slglalficanco.

Ansu:er dng fiue questiora.

l. a) Draw and explaln the Bode plot for a
phase lead network. s

b) Design a suitable lead compensaflon

network for 6(s)= = ,K ,, to fulflll
s' (s + 5)

the followlng speclficaflond : Veloclt5r

error constant, K, =15sec-1, phase
margin (PM) > 35".
Assume the margin of safety = 35'.
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2. a) Define the describing function.
4

Determine ttre describing func on for
a practical relay in the control system.

l2
What will be value of the describing
funcUon for an ideal reiay ? 4

3. o) Explafn the phase plane technique.
10

How time cal be determined from the
phase plane trajectory? 10

State and prove (il Initial Value Theorem
(IVI) and Final Value Theorem (FVT)

for Z-transformation. 10

b) Flnd the final value of J(k) using FVT
for a given function

r(r)=

b)

b)

o)4.

Using inverse Z-transformation,
tlz2 -72x (k) when x(z)= ,z'-L.32+4

k=O, 1,2,3,...

5

find

for

5
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5. a)

b)

c)

Define state variable, state vector and
state space. 6

What are the advantages of state space
technique ? 4

A system is described by the differential
equation

*.u*.n!+roy = 8u(r)dt" dt" dt
where g (t) is the output and u(t) is the
input to the system. Obtain the state
space representation of the system.

10

6. a) What is transfer matrix and state
tralsil ion matrix ? l0

b) Compute state transition matrix when

o=l-r tl^-Lo zl to

7. a) A control system is described by the
following matrices

[o ] ol l-ol
a=lo o r l, a=lolu',a.=[rzol

[o -z -s] L,l
Determine the transfer function of the
system. 10
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A single lnput single output (SISO)

system is represented as

and y(t)=[t o z]x(t).
Test the controllability and observability
of this SISO system. ro

Write short notes on ang trro of the
fotlowing'. 2x1O=20

o) Phase lead-Iag networks

b) Stability analysis with describing
function

c) Stability analysis from the phase plane
trajectory

d) Asymptotic stability and limit cycle

e) Kalmal's test for controllability and
obsewability.
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