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1SMA73
Seventh Semester B.E. Degree Examinatlwn; Dec.2019/Jan.2020
Control Engineering
Time: 3 hrs. . Max. Marks: 80
g Note: Answer any FIVE full questions, chooSing ONE full question“frbtﬁ each module.
£ * Module-1
= 1 a. Whatis a Control System? Explam ‘what are the requlrements of a Control System.
= (08 Marks)
% b. Explain the response of propomonal plus — integral. (PID) control action to unit ramp
5 input. (08 Marks)
B OR
@ 2 a. What are Open and Closed Loop Control System? Give one example of each (Open and
’ Closed) Control System (08 Marks)
b. Define the terms
1) Actuating signal i) Feedback signal
ii) Take off point iv) _Reference input. (08 Marks)
“ Module-2

3 a. What is a Transfer Function? What are the prope

'lw"s;'of transfer functlon? Obtain transfer
function of the system shown in fig. Q3(a).

cFig.Q3(a)

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

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

. _— (08 Marks)
b. Obtain the transfer function :
ey C, S C,
R, R. % © R, PR
H T Ry=0 Ry R=0 R,=0 B R=0
Of the system' shown in fig. Q3(b) y
: 8
]
Fig.Q3(b)
(08 Marks)
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4 a. Give the analogy of Force — Voltage and Force - Current ! (08 Marks)

b. Obtain the transfer function of signal flow graph shown in ﬁg Q4(b), using Manson’s Gain
formula. (08 Marks)

Fig.Q4(b)

Module-3
5 a. The characteristic equation of a Closed loop system is S* + 20S* + (75 + K)S + 30K = 0.
Find the value of K which causes sustained oscillations. What is the frequency of sustained

oscillations? (08 Marks)
b. Represent a Electric lag network Obtain its transfer function. Comment on transfer function
of lag compensator. (08 Marks)
OR
6 a. Obtain the response and steady state error of First Order System subjected to unit ramp
31gna1 (08 Marks)
K(s +4)
b. Sketch the root locus of G(s) H( ) —(——2—)— Comment on the gain margin of the system.
s(s+
(08 Marks)
Module-4
7 a. Check the stability of the system whose NquISt plot is shown in Fig.Q7(a). (06 Marks)
p [y
GH-plane
'4““"\
e N t
Fig.Q7(a) N A il e
— X = y aze”
b. «“‘Determme the phase margm and gain margin of the system.
10 -

G(s) = —0 using Bode plot. (10 Marks)

s(s+ 1)(s +5)

% OR
8 a. Sketch the Polar plot of

o 1
0 T i)

Determine the imaginary axis cross over frequency and magnitude at imaginary cross over.
' (06 Marks)

b. Explain i) Gaincross cover ii) Phase cross over iii) Phase margin
iv) Gain margin.
Sketch the Bode plot for a stable and unstable system. Indicate phase margin and gain
margin, (10 Marks)
20f3
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Module-5
Determine the state observability of the following system.
-1 1 0 0
A=l0 -3 2 B=|0| C=[01].
0 0 -8 1 iy, G’

Obtain the state equations of the mechanical system shown in fig. Q9(b)

, ,Kwai““‘ -

[y

Fig.Q9(b) i
.
i
OR
Is the system represented by
x1 =x;+4 x2 =-X| — 2xz +4 controllable?

Obtain the state equations of the Electrical systern shown in fig. QlO(b):’“

Fig.Q10(b)

* ok ok %
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(06 Marks)

(10 Marks)

(06 Marks)
(10 Marks)



