USN

Fourth Semester B.E./B.Tech. Degree Exammatlon, June y 2025
Control Systems
Time: 3 hrs. | (\ ,?’/ Max. Marks: 100
Note: 1. Answer any FIVE full questions, choés*{zg’ONE Jull question from each module.
2. M : Marks , L: Bloon’s level , C: C@tse outcomes. /N/(/z
Module — 1 » M|[L]| C
Q.1 | a. | Define control system with examp&e ‘Compare closed loop e}nﬁ open loop | 06 | L1 | CO1
control systems. (\ 3/ / » ¥ L2
Y L3

b. | For the mechanical system {shgiwn in Fig. Ql(b) erteéthe mechanical | 08 | L1 | CO1
network, equilibrium eun/ ions and obtain the elect c\al network based on L2
F-V analogy. \?j ;> L3
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c. | The force-voltage analogy of a meehanical system sé‘han in Fig.Q /(c) 06 | L1 | CO1

Obtain its analogous mecha}‘uca network. ; L2
H— £ “’ /:~ ;\° L3
Rl c, B 4 Y
éz
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R
¢ Fig.QHc) £
: \) /QR //:ob/,
Q.2 |a. Explam/ the effect of feedbagléo?,control systemsé Y 06 | L1 | CO1
’ L2
¢ ] L L3
b. /lfmd the force-vo 26%, analogous eleétf tal network for the given |06 | L1 | CO1
/\mechamcal systen}/sbo nin Fig.Q2(b). , ° L2
4 4,0 n (1) 13
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* Fig.Q2(b)

c. | Derive the differential eqiiat/ jon governing the mechanical rotational system | 08 | L1 | CO1
shown in Fig.Q2(c). Braw the equivalent voltage and current analogy L2
circuits. _/;\/\,) , L3
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o 1 of4



4
§

BEC403

TN
Module — 2 AT
Q.3 Determine the transfer function C(S)/R(S) for the system shown in [ 10 | L1 | CO2
Fig.Q3(a), using block diagram reduction technique. / 3 L2
NN L3
—<< "
Flgeé@) S
y
Determine the overall transfer xL’Non using Mason’s galn‘fox:x’nula for the | 10 | L1 | CO2
signal flow graph shown in Fi Qs(b) Y L2
g S L3
Q4 Find the transfer function by, reducing the blgq}c&diagram showy)m 10 | L1 | CO3
Fig.Q4(a). £ B / ;\7 L2
N
3 Q L3
b Hs3
£+
g®) ~7
R
o
e
b4
f{n d the transfer funct16n)%)y usmg Masq;{@ galn formula for the signal | 10 | L1 | CO2
v % graph shown 1n,F1g<Q (b). é }‘} 12
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Module - 3
Q.5 For the system shown in Fig.Q5 (a), find the (i) System type | (11) Statlc error | 08 | L1 | CO3
constants Kp , Ky, K, (iii) the steady state error for an mput r(t) 3+2t. L2
2 1= ) L3
SIS+ D(8+2)
'Fig Q5(a) (¢ (”,, ’ /\/; y
Find the step response c(t) for the system‘descrlbed by “&7 los| L1 co3
Ce_ 4 é L2
R(s) s+4 R4 13
Also find time constant, rise tlQOdlsett]mg time. /5 )f”
%
Derive the equation stead}g\ate 'error of ‘simple closegxloop system 07 | L1 | CO3
A \ . 12
S
\ &) L3
P OR Y 4
Q.6 Given a unity feedb%k}’system with /’3 06 | L1 | CO3
2 (43; 5) \f L2
G(s)= L3
D)4 +s) n
(i) What 1s\the type of system? :
(i) Fiud 3tatic error coefficients. / s s £5 \\
(iii) Find steady error if the 1nput 18% 12(t) 40 + 2t + 5t2<’ ;
% £ o,
Write the general block f:ll/atéram of the followmg(' dekplam £»7 106 L1 | CO3
(i) PD type of controller!. > ; (i) PI type o[f c«mtf ler ) 4 L2
" 9 . 13
Derive the responsg.of an under damped éel:gn(l order syste/m/\for unit step | 08 | L1 | CO3
input. /{} ’ {\ e )’ L2
%/ 5t L3
& Module 4 Vo B
Q.7 Mention l(mltatlons of Routh’s orlte)non PN Z 04| L1| CO4
P }»‘.) 4 ; by \'\‘ / L2
€\ ¥ ¢ L3
Determme the range of K\for ‘Which the S/(em is stable such that a unity | 08 | L1 | CO4
; '~ K(s+13) L2
feedback system has( G(s) _— L3
\ Loy s(s+3)(s+ @
usmg RH cr1ter1on A\so find closed loop, poles more negative than— 1.
Check the §tal3111ty of the glven zcharacteristic equation using Routh’s | 08 | L1 | CO4
method L2
s°+ 257 + 8s* + 12¢° +/20§2+16s+16 0 L3
v OR
Q.8 Sketch the complete Rt locus of system having 08 | L1 | CO4
¢, K L2
G(s) Hs)5 =——-——
O HEZ L 8(s+5)(s+10) L3
Sketch the complete Root locus of system having 12 | L1 | CO4
A K L2
$)H(s) =
Q( ‘%XH( ) s(s+1)(s +2)(s +3) L3
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Q.9 | a. | Draw the Bode plot for the open loop transfer function o(f/a sy@tem is 10 | L1 | CO5
K(l +0.2s)(1+ 0.025s) PN, L2
G(s) = <f» L3
s>(1+0.001s)(1+ 0. 005s) &

Determine that the system is conditionally stab(1 ‘Fmd the range of K for
which the system is stable.

ale’ A
b. | The transfer function of a system is ( / 5 )/\,/ 10 E; CO5
K N
() Hs) = s@+m@+m),<’ ¢ L3
Sketch the Nyquist plot and hencé qa”lculatc the range of ya)ue;s of K for
stability. (\l& \&
) &
AC 3

Q.10 | a. | Obtain the state mod f ‘the network shown ﬂ}Flg Q10(a) assuming | 10 | L1 | CO5
QF and L = 1H. \y

L2

R1=R2=IQ,C1 CZ 3
&7 L3

b. | Obtain the state transitio ’Kn%atrlx for the state (qxogiéj whose A métfm 1s| 10 | L1 | CO5

given by (\ e ¢ L2
0 1 é/ ( Yo ¢ "‘) L3
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