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Answer ALL questions
(The figures in the right hand margin indicate marks)

PART - A (2 x5 =10 Marks)
Q.1. Answer ALL questions co#  Blooms
a. State the condition required for a transfer function to exist. col K1
b. Define non-touching loops. co2 K2
c. Define velocity error constant. co3 K1
d. What information can be obtained from the first column of the Routh array? co4 Ki
e. What are gain margin and phase margin? co4 K1
PART -B (10 x 5 =50 Marks)
Answer ALL the guestions Marks — CO#  Blooms

Level

2.a. Find out the

. | Gas)
transfer function of
following block Rs) cs)
: : Ga(s) Ga(s) Ga(s) —>
diagram using >

Y

. 5 Cco1 K3
Block diagram
reduction o) [
technique.
Hz(s) <
b. Find the transfer function of the
following system using Mason’s
Gain Formula
5 co1 K3
(OR)
c. Derive the expression for Force-Current analogy. 5 CO1 K2
Find out the transfer function of following block diagram using Block diagram
reduction technique.
> Gils)
R(s) C(s)
g Gi(e) ?—. Gale) — 5 CO2 K3
Ha(s) e

' 3
L

Hi(s)
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3.a.

4.

Assuming r(t) = 0.1 tand it is desired that R(s) 74

r

ess < 0.005, find the range of K for error to TN s+ Cle)

be within specified limit for the given system:

. S
s(s+2)(s2+2s+5)
Q) For a unit step input, it is desired ey, < 0.2, Find K.

A unity feedback system has G(s) =

2
(i)  Determine ey if the input r(t) = 2 + 4t + %

(OR)
Derive the expression for the unit step response of a second order underdamped
system.
For the given system obtain the closed R(s) 50
loop transfer function, damping ratio, TN (s + 1)(s + 4) cis)

natural frequency and the expression
for the output response if subjected to
unit step input.

Investigate the stability using RH-criteria for following characteristic equation:

s54+2s*+3s3+6s2+25+1=0
The closed loop trans function of a system is given by

&) _ K Determine the value of K for which the system is
R(s)  s(s?+s+1)(s+2)+K

stable.

(OR)

For unity feedback system, G(s) = Sketch the root locus.

__ K
s(s+2)(s+8)’
__K
s(1+25)(149s)’

value of K and frequency of sustained oscillation.

For unity feedback system, G(s) = % Draw the bode plot.

From Q.5(a) Determine the GM, PM, gain and phase crossover frequencies.
(OR)
. _ 20
For the transfer function G(s)H(s) = SGTEI0)

From Q.5(c) Determine the GM, PM, gain and phase crossover frequencies.

Explain the working principle of a PID controller

K
s(1+0.45)(1+0.25s)’
marginal value of K and frequency of sustained oscillation.

(OR)
For the transfer function, G(s)H(s) =

For unity feedback system, G(s) =

Draw the Polar plot

For unity feedback system, G(s) =

Find the range of K,

60
s(s+2)(s+10)’
From Q.6(c) Determine the GM, PM, gain and phase crossover frequencies.

--- End of Paper ---

Draw the Nyquist Plot.
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Find the range of K, marginal
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