17ECA43

(06 Marks}
Write the differential equations bF’performance for the mecﬁamcal system shown in
Fig.Q1(b). Draw its F — Vanalogous circuit.

50, will be treated as malprac

(08 Marks)

¢. For the,:f&xgnal ﬂow graph shown m Flg Ql(c), deternnne the transfer function -E% using
: s

gonal cross lines on the remaining blank pages.

nd /or equations written eg, 42+8

(06 Marks)

Sl

2 a Illustraj;c gow to perform themﬁ)llowmg n c:f)nneetxon with block diagram reduction
techmqué“v“ £%s7
i) Shifting — take — off pm erasummmﬁg p@mt
ii) Shifting — take — off point ‘before a summmg point

mm) Removing mmor feedﬁ‘ack loop. £ o (06 Marks)
'-shown in Flg Q2(’6“i”j determine the transfer function C(s)/R(s) using

b

<)

2. Any revealing of identification, appeal to evaluator a

Fig. QZ(b) (08 Marks)

C. Obtain the transfer functlon

flmportant Note : 1. On completing your answers, compulsorily draw dia

(06 Marks)




17EC43
Module-z

1) Rise time (t;)

ii) Peak time (tp)

ii1) Peak overshoot (M;)

iv) Settling time (t;).

A system is given by differential equation :

2
e , 4dc?l’t(t)+8y(t) 8x(1),

dt?
where y(t) is the output and x(t) is the lnput Determine all time domam specifications for

unit step input assuming 2% crltenon (08 Marks)

(04 Marks)

e +) Detemlme the type of the system,

For a unity feedback system with. G(s) =
£¥y" s (s+3)(s+10)

2

; 3 ; o/ t
error co-efficient and steady state error for input r(t) =1+3t+ 5 (08 Marks)
Derive an expressxon for c(t) of an underdamped second order system for a unit step input.
%5% & (08 Marks)
K(s+a)

The unity negatwe feedback system w1th G( )—W is to be designed to meet the
S+

followmg Spwlﬁcatlons Steady state error for a unit step input = 0.1, damping ratio = 0.5,

natural frequency = /10 rad/sec. Find K, o and B. (08 Marks)
Explain PID controller with the help of a block diagram...- g (04 Marks)
,_ Module-3 ‘

State and explain Routh’s'stability criterion for determining the stability of the system.

. . ‘ (04 Marks)
Determine the number of roots that are : : : s
i) In the right half of s-plane CMR‘T L‘BRAR);
ii) On the imaginary axis A = BANGALORE 560 03

iii) In the left half of s-plane.

For the system with the characteristic equation : g +'"-"4ss+ 3s* — 165 — 64s — 48 =0,
(08 Marks)

The sysfém shown in Fig. QSEC) oscillates with a: ﬁf:quency of 2 rad/sec. Find the value of
‘Kmarzand ‘P’. No po]es are mRHS P
A TRkEHD

E‘-":».\;?s’-g- 2.5 4|

c()

* Fig.Q5(c) (08 Marks)

OR
Explain the following rules with respect to root locus technique :
i) Angle of asymptotes
il) Point of intersection with imaginary axis
1ii) Angle of departure. (06 Marks)
The open loop trans_fer function of a control system is given by
GEH(s) = =
s(s + 2)(5 +6s+25)

Draw the complete root locus of the system. (14 Marks)
20f3




Module-4

17EC43

7 a. Find the gain margin and phase margin for the negative feegkback control system with an

open loop transfer function :
200
G(s)H(s) =

s(s? +12s+100) -
b. Construct the Bode plot for a unity feedback control systern with
10(s+10 A
G(S) ( ) = .__,....w_(.—)
S(s +- 2)(s +35)

Module-5 \
9 a. Draw the block dmgram of a typical systemsmth digital controller and explain.
b. Obtain the state m@ﬁel of an electrical system shown in Fig.Q9(b).

} FI&%)

10

o e

:%:,.__.V__,fﬁé3y(t) 9d%y(t)- -zﬁdY(t)
ar dt2 f#%":““ dt

+24y(1) = @u(t)

B g % %k %k % %
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(08 Marks)

(12 Marks)

(06 Marks)

(14 Marks)

(06 Marks)

—

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)



