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Q.P.Code: 013987 :

(3 HOURS) TOTAL MARKS : 80 ?

Note: 1. Attempt any four Questions
2. Figures to the right indicate full marks i

3. Assumptions made should be clearly stated. 5:

Q.1) A.  Reduce the given block diagram to its simple form and hence obtain the transfer (10)

function K !
E(s)

B.  Obtain the transfer function Xo(s)/Xi(s) of the mechanical system shown in the (10)
following figure.

Fa ,»'"
Q2) A pind % for the signal flow graph shown in the following figure. (10)
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B.  Write a note on Lyapunov Stability and modeling via Lyap 3

Q.3) A, Inthe liquid-level system of follnwmg figure, assume tha
m’/sec through the outflow valve is related to the head H m

Q= KvVvH -0mvH

Assume also that when the inflow rate Qi is 0.015 m¥/sec the he
For t <0 the system is at steady state (Q;= 0.015 m¥/sec). At t=0 th
is closed and so there is no inflow for t > 0. Find the time nec
tank to half the original head. The capacitance C of the tank i

o— ==y

.
(B

Capacitance

B.  Obtain the transfer function of the SVSl@j‘nﬂ%ﬁneﬂ by

& | N9 0« 0
i | = s < Jrl— il B 4
t;_;ﬁ L \Q =g {_1 ¥
== *~ Xy 3
® ¥ ﬂ (1 0 0} » i
Q4) A Aunity feﬁbg@ﬁ%ﬁmﬂsyﬂtem has, (10)
RN .

s(s4+2)(s 4+ 20)

ft;:g;ﬂw ﬁie Bode Plot. Determine gain margin, phase margin, gain cross over
. = fmﬁwnc},f and phase cross over frequency.

& -’ e*&pen loop transfer function of a unity feedback system is given by (10)
N ] 100
. T G fit
- U () s%(s + 4)(s? + 55 + 25)

Find static error coefficients and the steady state error of the system when it is
subjected to an input of r(t) = 2 + 4t + 2¢2,
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Q5 A A second order control system having damping ratio 0.4 and natural frequency 5
cad/s, is subjected to a step input, Determine:
(a) closed loop transfer function
(b) rise time
( ¢) peak time
(d) settling time
(e ) maximum overshoot

B. Considerthe unity feedback system,

K
6(8) = Tvareed)

Qketch the rough nature of the root locus showing all details on it Comment on
the stability of the system.
06) A A unity feedback system has an open loop transfer function

Ke™
G(H (8) = 7 + 55 + 9)

Determine, by using the Hurwitz-Routh stability criteria, the range of K for which
the closed loop system will be stable.

B.  Show that for the differential cquatioft systeim
ba i) Yy Ay gy = e = boi + bane = bt

state and outpul equations can be given, respectively. by

dut-l { i 0 \!' ,ti_ Bl“\
5; X \ - { L | - B

and

where state variables are defined by

X =T Bott
e i: ~ By - Byt = & Pu

Xy = ¥ — ot - H.41 - sl P A {314
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