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10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Name the two types of electrical analogies for mechanical
system.

What are the non-touching loops in a signal flow graph?
‘What is the time constant of a control system?

‘What is meant by steady state error?

What are the two Bode plots?

Write the expression for resonance frequency in terms of
time-domain specifications.

What is the magnitude criterion in root locus plot?
Define: Nyquist criterion

Draw the lag compensator network and write its transfer
function.

Write short notes on performance criteria.




[image: image2.png]PART—B (5x16=80 marks)

11. (a) For the mechanical system shown in fig.1, find (16)
X(s)
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fig.1
Or

(b) (i) Determine the overall gain of the system (10)
whose signal flow graph as shown in fig.2.
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fig.2

(i) With suitable diagram, explain the working (6)
of DC servo motor.

12. (a) The forward path transfer function of a certain (16)
unity negative feedback control system is G(s).
The system is subjected to unit step input. From
the transient response curves, it is observed that
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14.
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(a)

(b)

(@)

the system peak overshoot is 20%, and the time

. o
at which it oceurs is 7 sec. Determine the closed

loop transfer function of the system.
Or
For a closed loop system whose

10

GHE)= oo A )
® (s +1)(s +2)(5 + 3) find the dynamic

error constants and hence determine the steady

state error when the system is subjected to the
- 2

input re)y=4+60+20"

For the following transfer function, sketch the

Bode magnitude plot and determine gain

, 4001 +5)

crossover frequency. (3(s) = ————s———

Gs+D(s" +25+4)
Or

Congider the following transfer

. K
functxonG(’.yv) = A+sT)- Show that the polar plot

of G(jw) in the G(s) plane is a circle of centre

k
[E’Oj and diameter K as w varies from -x to +=

A certain unity negative feedback control system
has the following forward path transfer
K(s+5¥s+T7)

(-4 s—6) By applying
Nyquist stability criterion, determine the value
of K so that the system is stable.

3

function G(s) =

(16)

(16)

(16)

(16)
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Or
Sketch the root locus of the control system whose
forward path transfer function i8
. K
G(s) = ———rer
s(s* +6s5+25)°
The open loop transfer function is given

K
by G(s) = s_(s 8- Design a suitable

compensator to meet the following specifications:
(i) Velocity error constant Kv > 100sec’
(i) Phase margin > 50 degrees.

Or

The forward path transfer function of a certain
unity feedback control system is given

K
by G(s) =~—— ———— .
y G(s) W34 ) +10)- The system is to
satisfy the following design specifications:

1) % overshoot £16% for unit step input

" . . 2
(i) Steady state error for unit ramp input < r

radians. Design a suitable lag network
using root locus technique.

(16)

(16)

(16)
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