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- Fourth Semester B.E. Degree Ex\_éﬁiﬁi‘ﬁation, June/July 2018
. Control Systems
~ Time: 3 hrs. (7\\(\‘\\\ :

. ": \\qu\\‘
Note: Answer ah&,}WE full questions, choosing
qw&lﬂ/question from each module.

ISEC43

Max. Marks: 80

,l .8. l N
o 1 a. Write the diff 1 ¢ ; é\ -
E : ¢ the differential equations f i in Fi !
E F-Vanalogy. <'{x‘<::9‘§ I | evetom shown i Eig QUIEEEER
E g\\\ﬁg) (06 Marks)
; @ ot
L _8 rj-\\‘\\;? F(t)
RO [
el 2
i Fig.Q1(a) RN

if rentiate. between open loop control system and closed-loop control system. (06 Ma;i?;y)'
or the rotational system shown in Fig.Q1(c). Draw torque-voltage analogous circuit, " -
= _ (04:Marks)

dind Tot) K
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1. On completing your answers, compulsorily draw diagonal.crossTines on the:

A B
S Fig.Q1(c) "
OR A
2 a. Reduce the following block diagram of the system}gﬂdv&ii"bn Fig.Q2(a) into a single

equivalent block diagram by block diagram reduction rixl'le‘,s., (06 Marks)

Fig.Q2(a)

b. Find —E(TS)Sfor the followi[}g"?ﬁig;h\i‘i] flow graph. [Refer Fig.Q2(b)] (06 Marks)
s o

&)

2. Any revealing of identification, appeal to evaluator and /or eq

Important Note

Fig.Q2(b)
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llowing circuit write the signal flow gr;ph [Refcr Fig.Q
Ri \

2(c)]

L v(‘)ut')

J

.Ei.g":biztc')

A T Module-2

: koK
3 4. For the system shown. in Flg Q3(a) Find the : i) system type ii) static error constants Kp, Kv

Marks)
and k, and iii) the\s&é‘ﬁ%}{,state error for an input r(t) = 3 + 2t. e

s r o)
—JE— { Ststn(sta £
S+3
o, i
e , Fig.Q3(a)
4 @. Find th Ce __4
o ind the step-response, C(t) for the system described by —— Re) S+d’ . Also ﬁnd the time
: s +
constant, rise time and settlmg time. i i (05 Marks)
Derive the equation for steady state error of simple closed loop system. . i}:‘f : (05 Marks)
OR SO
A second order system is represented by the transfer function. »\\ 74
0. . 1 RS
I(s) I1S?2+f5+K AN
A step mput of 10 Nm is applied to the system and the (e?tvregults are :
i) maximum overshoot = 6% ,\,, W
ii) time at peak overshoot = 1sec {’\\\ &
iii) the steady state value of the output is 0. 5 (ngmn
Determine the values of J, fand K. : (06 Marks)

A system has 30% overshoot and sgt{ gfﬂme of 5 seconds for on unit step input.

Determine: i) The transfer function ii) p\ga »glme tp iii) output response (assume egs as 2%).
5 O (06 Marks)
Write the general block dlagrams qf the followmg
i) PD type of controller WK
ii) PI type of controller. .

W
o/

& Module-3
Determine the ranggs\& K’ such that the characteristic equation :

s? +3(K + ])S%vt- (712 +5)S + (4K + 7) = 0 has roots more negative than S =—1. (06 Marks)
Check the; stabmty of the given characteristic equation using Routh’s method.

(04 Marks)

S° + 255 = SS4 128 + 208" + 168 + 16 = 0. (06 Marks)
Me:n‘txep few limitations of Routh’s criterion. (04 Marks)
LY
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OR
Sketch the complete root locus of system having, G(s)tis)=— K Bty
~-v‘.:"\‘:' \ S(S —*l)(s "‘2)(8.& 3) RN ! «\IkS)
b. Consider the system with G(S)H(s) = —= K

SEEDE-4) " Whether S = -2 point is on root

ing angle condition,
locus or not using ang tion (04 Marks)

~ Module-4
7 a. Theopen loop transfer functir,)n.;_ofa system is G(s) = -mmK——
o s(1+s)(1+0.1s)
of K such that i) gail_y.uyargjin = 10 dB ii) phase margin = 24°. Use Bode plot. (10 Marks)
b. Derive the expresl;\iqu‘-;f(or' resonant peak ‘M;’ and corresponding resonant frequency ‘W’ for
a second-—order upg_i“gfd’amped system in frequency response analysis.

. Determine the values

(06 Marks)
8 a Sketcﬁ:REh@Ng&msé plotlfor a system with the open-loop transfer function :
R +0.5s)(1+s
GHE) = )(1+s)
G (+10s)6-D) A
etdrm: : ; A
. ,fA\ setermine the range of values of ‘k’ for which the system is stable. (08 Marks)~
:‘;?E}‘g\.w"‘te the polar plot for the following open-loop transfer function : N,
..‘:‘."‘ "\\'r/‘-’ l ’ Y
= G(SH(s) = T “U(04 Marks)
C. Explain Nyquist stability criteria. (04 Marks)
Module-5 o
« 9 a. Explain spectrum analysis of sampling process. W {06 Marks)
b. Explain how zero—order hold is used for signal reconstruction. (¢ (04 Marks)
0 -1 Ay
. Find the state-transition matrix for A :{ 5 3} ; A\ (06 Marks)
+2 - o
OR @
10 a. Obtain an appropriate state model for a system‘rep’r‘es_ented by an electric circuit as shown in
Fig.Q10(a). A
R s
F e M
s wee | e ¢ c gty
= v T ' I .

WS Fig.Q10(a) (06 Marks)

b. A linear time invariant system’is characterized by the homogeneous state equation

o el

X2 T
Compute thg{ solution of homogeneous equation, assume the initial state vector.
lx’j’f'-j ‘.‘ i
Xo =Fl'\ b N4 (06 Marks)
AP0 |
C. State the properties of state transition matrix. (04 Marks)
S * ok %k K ok
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