50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10ES43

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Control Systems

Time: 3 hrs. = .. Max. Marks:100
Note: Answer any FIVE full questions, selecting atleast TWO questiéns Jfrom each part.

PART - A
1 a. Define Control System. Give: the difference between open 1oop and closed loop control
system, with an example. (06 Marks)
b. For the mechanical system shown in fig.Q1(b),
1) Write the nodal circuit © 1i) Write the performance equation

1i1) Write force voltage and force current analogous circuits. (09 Marks)
L L L L Lal L L
i
— ——

Fig.Q1l(b) *%KQ_ \—?Y—\—B_\ i 4915

, r Ma \wj’ *3le

L (3]
c. For the mechanical system shown in fig.Ql1(c),
1) Write the nodal circuit 11) Write the performance equat10ns (05 Marks)

Fig. Ql(c) %”_4]—_@%}'@2[4”7\}‘
TSI T

2 a. Find the transfer function C(s)/R(s) using block diagram reduction technique for the figure
shown in fig. Q2(a). ~ (10 Marks)

Fig.Q2(a) ,

b. For the sigrtl‘alpﬂow graph, shown in fig.Q2(b), find the transfer function using Mason’s gain

formula. (10 Marks)
i
3
AN
d Py
= AN - 4
'\Gl 4 4 \ds fr P
S i
Fig Q2(b) Y\ /
-v—{~a’""
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For the unity feedback system having open — loop transfer function

_ K(s+2) : o )

G(s) = ,find i) Type of the system ii) Error co-cfficient

<) S(s® +7s* +12s) ) Typ b,

iii) Steady state error when the input of the system is R 2. (10 Marks)
' 2

. A feedback control system shown has a damping factor of 0.8. Determine constant K and all
the time domain specifications for the system shown in fig.Q3(b). e (10 Marks)

Fig.Q3(b)

What are the necessary condltlons for a system to be stable according to Routh — Hurwitz
criteria? (04 Marks)
. The open loop transfer function of a unity feedback control system is given by
G(s) = “ |
(s+ 2)(s +4)(s* +6s+25)
i) Find the range of K for which the system is stable.
1) Find K for which system oscillates and what is- the corresponding frequency of

oscillation. (10 Marks)
Determme the stablhty of control system with charactenstlc equation.
§3+ s+ 2% + 25 +3s+5 0. . (06 Marks)
PART - B
The open — 100p transfer functlon ofa feedback control system is given by (12 Marks)
K ,
G(s) H(s) =

S(s+1D(s+2)

Construct the root locus of the control system and ﬁnd the range of K for which the closed
loop system is stable. s

. Sketch the root locus of the control system with open loop transfer function

G(s) H(s) = —2——K——-— Determine the stability of closed loop system. (08 Marks)
4 s +10s+100 ~
A unity feedback control system has | (10 Marks)
G(s) = __.EO—“-— Draw the Bode plot and determine Gain margin , Phase margin , Wy
S(s + 2)(s +20)
and W,.. Comment on stability.
. Determine the transfer function from the magnitude plot shown in fig. Q6(b). (10 Marks)
m‘lmé‘:m gy - -L;ﬂf&fb[ dec.
20 A ‘
~Lods ,/ dec
odE - :6 ; :(s «3)0 S -
« i :
: |
Fig.Q6(b) : |
— hodsfde, \ . —to ‘“‘*‘[&c
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Construct the Nyquist plot for the control system w1th (14 Marks)

G(s) H(s) = I;((S )) From the plot, determme the stability of closed loop system.
. State Nyquist stability criteria and explam the procedure to find the stablhty of the system
using Nyquist criteria. J (06 Marks)
. State the advantages of state space approach ‘ “ (04 Marks)
. Obtain the state model of the given electrical network in standard form shown in fig. Q8(b).
Given att=t, , i(t) = q(t,) and Vo(t) Vo(to). « (06 Marks)

WMW "‘JWKM R .
Fig.Q8(b) ’ "f*? « QT VATS

()

P e

State and prove the properties of state transition matrix. (10 Marks)

Fekdedk
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