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1. Useappr
2, ASSUI:I: :np; i::;::;:ﬂ:a::?ﬂs for solving Bode plot and Root locus problems.
Answer ALL Questions
(10 X 10 = 100 Marks)

3) Build a ‘l"““tml system that will automatically adjust a bike's radio volume as
fhe noise generated by the bike changes. The noise generated by the bike
increases with speed. As the noise increases, the system increases the
volume of the radio. Assume that the amount of noise can be represented
by a voltage generated by the speedometer cable, and a dc voltage controls
the radio's volume. If the dc voltage represents the desired volume
disturbed by the motorcycle noise, draw the functional block diagram of the
Jutomatic volume control system, showing the input transducer, the
volume control circuit, and the speed transducer as blocks. Also show the
following signals: the desired volume as an input, the actual volume as an
output, and voltages representing speed, desired volume, and actual

1.

volume.

b) A temperature control system operates by sensing the difference between
the thermostat setting and the actual temperature and then opening a fuel
valve an amount proportional to this difference. Draw a functional closed-
loop block diagram identifying the input and output transducers, the
controller, and the plant. Further, identify the input and output signals of
all subsystems described.

. o Xa(s)
2. Using Alembert’s principle, determine the transfer function FL{;:T for the

following mechanical translational system as shown in Fig. 1 and draw its force-
current analogous system.
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C(s) ;
e the vransfer function =) for the following system using the block

3.(2) peterm"
ction rechnique as shown in Fig. 2.
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Fig. 2
OR

3.(b) i ion 22 i
Determine the transfer function = B for the signal flow graph as shown in Fig.3

using Mason's gain formula.
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Fig. 3
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.the svs..tem type, expected percentage overshoot, settling time, for a unit step
input signal. (b) Determine the steady state error for the following input 5u(t),

5tu(t), and St2u(t).
5. The unit-step response of a linear control system is shown in Fig. 4. Find the
transfer function of a second-order prototype system model.
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Ga] Ske
teh the root locus far a system having an open-loap transfer function prven

by G{S}H{E] =

Taea) (3112507 Determine the following;
3) The breakaway and break-in polnts

B} The Intersection of the root locus with o axis

¢! The angle of departure/arrival.

OR
6.b)  Sketch the root locus for a system having an open-loop teaniler funclion giver
. i Kis?ddge20)
{ T e r——
by G (s)H (s) (sad][ae2)

a) The breakaway and break-in poins

. Determine the following

b} The intersection of the root lotus with jo b

¢} The angle of departure/armival

7 Sketch the Bade plot for the unity feedback system, whose open loop transfer

-t -
function is given by (SIHIS) = S0 =00 Detzrmine the fallowing:

3] Gain crossover frequency
(k) Phase crossover frequency
(o) G asm Wiargin and Phase Margin

41 Comment on the stability of the system
" & unity feedback contral system with an open loop transfer funciion,

50
= , roller wa that th margin ol th
Gis) m Deslgn a Pl cont a ¢ phase margin of the

system is 35% at @ frequency of 1.2 rad/sec

3,

Design

cuitable lzad compensation so that phase margin is = 40" and velocity error
constant &, = 20.

20
Far a gven open-loop transfer function G(s) = $(14+0255)[1+0.175)

10 Test the controllabflity and observability for the following state model

representation
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