Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 4“;~V'\1'5MT34
'lhlrd Semester B.E. Degree Examination, Dec.2017/Jan. 2018
~ Control Systems (
Time: 3 hrs. { \ Max Marks: 80
Note: Answer an} rI VE full questions, choosing one full quevtt(m jmm each module.
¢ Module-1 /
1 Define a control syatem List merits and demerits of ope X,\!oop and closed loop control

system. v (05 Marks)
Draw the mechamca‘ network Write the differential equanons of performance and also
draw F-V analogous electr ua: Cll‘CLlIt of the system shown in'Fig.Q1(b).
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[llustrate how to perform the followmg in cormectlon with block diagram reduction
techniques:

i) Shifting a summing point ahead o“ olocl/ and behind a block.

ii) Shifting a take off point after a sur“'mmg pomt and before a summing point.

iii) Removing minor feedback loop N (05 Marks)

OR o e
List the requirements of a good control system. s (04 Marks)
For the mechanical system shown in Fig.Q2(b). Draw the *nechamcal network. Write the
differential equatlons 01 performance and also draw forec-to current analogous electric
circuit. k : \
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Fig.Q2(b) | (06 Marks)

al

{s
Find %E«% ofthe system shown in Fig.Q2(c) using block diagram reductlon mcfhod
~R(s ey

Fig.Q2(c) (06 Marks)
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Module-2 g Y
X L0 s .
The signal flow graph shown in Fig.Q3(a) determine the transfer function ?{—((_)) using
S o S
Mason’s formula.
C—C")\I
=
~ 11!7 Q3(a) (06 Marks)
What are the standard test 51gnals used in time domam analy51s and give their Laplace
transforms? Y (04 Marks)
For the shown in Fig. Q3(L) uﬁd the followings: ‘ ‘
i) System type ~
ii) Static error constants, Kp, Ky and K.
iii) Steady state error for an input r\t) = Su(t).
R¢és) 5 % _;T_C ")
- Fig.Q3(c) (06 Marks)

OR
For the signal flow graph shown m Flg Q4(a), uetermme the transfer function using Mason’s
gain formula. N

Fig. Q4a) . (08 Marks)

Derive an equat'n“i for unit step response of a second order system for under-damped case.
s ¢ (08 Marks)

Module-3
Usmg Routh criteria determine the stability of the following :

) ¢ +3s +4s* + 657 +55* +3s+2=0

i) s° 4 25° +8s" +125° +2057 +165+16 = 0 /(68 Marks)
% ;ketch the complete root locus of system having G(s)H(s) = 2 . Comment
) s(s+D(s+2)(s+3) '
on stability. (08 Marks)
OR
State and explain Routh Hurwitz criterion of stability. (04 Marks)
S® +4s° +3s* —16s* —64s—48 =0 . Find the number of roots of this equation with positive
real part, zero real part and negative real part. (04 Marks)
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The open loop transfer function of a control system is given by G(s) = LS
e s(s+2)’s +6s+25)
Sketch the complete root locus as K is varied from 0 to infinity. “why (08 Marks)
\ Module-4 )
List the advantages of frequency domain approach. o (04 Marks)
Define the terms “gain margin” and “phase margin”. Explain how these can be determined
from Bode p‘m ’ N (04 Marks)
Investigate the ciablllty of a negative feedback control system Vvhose open loop transfer
100

function is given by (J(S)H(s) = using quum stability criterion.

(s+D(s+2)(s+3)

(08 Marks)
) OR eV
For a particular unity feedbaek':system G(s)=— \,24%2(“5) . Sketch the Bode plot.
TN s(sf—%l)(s +5s+121)
Find Wy, Wy, GM and PM. ©. "l (08 Marks)
Draw a polar plot for a negatwe feedback control system having an open loop transfer
100 L) RO
function G(S)H(S)=————=7 0 04 Mark
ORE) = o100 /270 (i arries?
Explain Nyquist stability criterion. ‘ (04 Marks)
«Lv\io‘duie-sg )
Define the following terms: v D
i) state i) state variable . iii) state vector (04 Marks)
Obtain the state model of the given: electrlcal netwo*"k clwown in Fig.Q9(b).
R L &
Vit ‘2;_2__1__&
) Flg \9(b) (04 Marks)
1 =2
Obtain the solutlon of the homogeneous state equation X = AX where A= L 4} and
051 >
X[0]= LN < (08 Marks)
Construct the state model using phase variables if the system is described by.f»‘he{}differential
equ?tiori ‘ N
dy® , ,d y(t)+7dy(t)+2y(t) su(t)
- de’ dt’ iy
" and draw the state diagram. : 06 ’\ al“S)
List the properties of state transition matrix. (04 Marks)

0 -1

Find the state transition matrix for A :{ 5 &
+ —

} using Laplace transform method.

(06 Marks)

k ok ok ok ok
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