\ )4 18EC43

/rth Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Control System

Max Marks: 100
Note: Answer any FIVE full questtons, choosmg ONE full question from each module.

- Module—l
1 a. Forthe mechanical system shown in Fig.Q1(a)
(i) Draw the mechanical network
(1) Write the differential equatlons goveming its dynamic behaviour
(iii) Write the Force-Voltage [F-V] analogous electnc network

50, will be treated as malpractice.

////////T/

“Fig:Q1(a) N 4 (08 Marks)
b. Define Open loop and closed loop system and list the dlfference between open loop system
and closed loop system. , - o (05 Marks)

c. Define analogous systems. Show that two systems shown in Fig. Ql(c) are analogous
systems by comparing the1r transfer function.

bavt e

L)

Fig.Q1(c), y (07 Marks)
OR '

Ol )) of the system shown in Fig.Q2(a).

2 a. Obtain the transfer functlon

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

TDYTLL T
_ Fig.Q2(a) (05 Marks)
b. For the given electrical network in the Fig.Q2(b), obtain its analogous mechanical system.
S/ R G
Ly

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

Fig.Q2(b) (07 Marks)
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c. Draw F-I analogous circuit for the mechanical system;'showﬁ in Fig.Q2(c) with necessary

equations. R
B2 Ko

A, FigQ2(c) . (08 Marks)
Module-2
3 a. For the block dlagram shown in Fig.Q3(a), deterrmne the transfer function E((S)) using block
s

diagram reductlon techmque
cy)

Fig. Q3(a)

Fig: Q3(b) (08 Marks)
C. Deﬁne the following tenns in connection with signal flow graph:
~ (iyNode  (ii) ChainNode (iii) Self loop (iv) Non-touching loop (04 Marks)
OR
4 a. For the block dlagram shown in F1g Q4(a), obtain the transfer function using Mason’s gain

formula.

Fig.Q4(a) (10 Marks)
2 of4



18EC43

b. Using Maxon’s gain formula find the transfer function- for the given signal flow graph
shown in the Fig.Q4(b). :

FigQ4®) . ° (10 Marks)
X Module-3 {3

a. Derive expression, for peak response time Tp and maximum overshoot Mp of an
under-damped second order system subjected.to step input. (06 Marks)

b. A system is given by differential equation % + 4((11}: + 8y =8x where “y” is output and ‘x’
is input. Determine all time domain specifications for unit step input. (08 Marks)

c. For a unity feedback control sfstem with G(s)=2§i—+f)l. Find all the static error

i ; S; S+

3 £9%

coefficients and steady state error when the input transform is R(s) = =“+—=4 —.(06 Marks)
; . $

s 3¢

OR " =,

a. Draw the typical time ‘domain in response’ of an’underdamped second order system to a unit
step input and define various time domain performance parameter indicating the same on the
diagram. (10 Marks)

b. Find the open loop transfer functlon of an equivalent, prototype single loop unity feedback
system havmg second order whose step repose is an, shown in Fig.Q6(b).

SO N, ° )

n

R(s) 8% + 2yw, s+ w>

Fig.Q6(b) (10 Marks)

Module-4
a. Using RH criterion ‘find the range of values of K for stability, marginal value of ‘K’ and
frequency of sustalned oscillation for the unity feedback system.

G(s)= K : (06 Marks)
s(1+0.4s)(1+0.25s)

30f4
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Sketch the root locus plot of system having

GEH(s) = =
s(s+1)(s+2)(s+3) »
() Find range of ‘K’ for stability of system A
(ii) Find ‘K’ for marginal stability. Ry, * Ay (08 Marks)
A unity feedback control system has G(s)= 7 80 . Draw the Bode plot. Determine
s(s +2)(s +20) .

GM, PM, W and Wp.. Comment on stability. (06 Marks)
Draw root locus for the given opén loop transfer function, »

GEH() = N P v (10 Marks)

s(s +4)(s"+4s +20) :
The open loop transfe’r"function ofa system is G(s) = E . Determine the
s(1+0.2s)(1+0.05s)
value of ‘K’ such that (i) gain margin = 10, db (ii) phase margin = 40° using Bode plot.
(10 Marks)
4 Module—

Using Nyqulst stability criterion, determine the stab1l1ty of a negative feedback control
system given by G(s)H(s) = 00 , , (10 Marks)

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

Obtain the state model of the glven electrical system shown in Fig. Q9(b)
L

AR LS 3

vikk) Ly s
) DY e
Fig QI(b)

OR =

State the properties of state transition matrix. - (04 Marks)

Obtain state model for the given electrical circuit as shown in Fig.Q10(b).
/}:——A/WL__,J\AA__'_. A

qLT TF—YLH

Fig.Q10(b) (10 Marks)
For the open 1oop transfer function given below G(s)H(s) = S S . Sketch polar plot
s(s+1)(s+2)
and find: (i) Phase cross over frequency (ii) Gain cross over frequency (iii) Gain margin
(06 Marks)
% %k %k %k %k
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