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III/IV B.Tech (Regular/Supplementary) DEGREE EXAMINATION
November, 2019 Electrical and Electronics Engineering

Fifth Semester Control Systems
Time: Three Hours Maximum: 60 Marks

Answer Question No.1 compulsorily. (1X12 =12 Marks)
Answer ONE question from each unit. (4X12=48 Marks)
1. Answer all questions (1X12=12 Marks)
a) Name three applications for feedback control system.
C(s) _ 1 .
R(s) s'+2s5+5

b) P
Write the order , type whose transfer function is

c
) Find i—‘- for the signal flow graph shown below.
1
Wy
K G2 43
— ) L4 x > V4
X S x3 X q—

d) Distinguish between type and order of a system
i urrent analogy for the elements of rotational

€) Write analogous electrical elements in torque-c
mechanical systems.

f) Whatis the effect of addition pole on transient response of the system?

g) Comment on system stability whose characteristic equation is (s+1)(s-2)(s+3)=0?7

h) Define the terms *“conditional stability” and “relative stability™?

i) What is the breakaway points of the root locus plot for a given open

GH )= s(slfr 2)

j) State Nyquist stability criterion?.
k) Define state of a system.

) What is meant by observability of a system?
UNIT I

FMPA = In S v dunn

loop transfer function

2. a) Vo(s) i o6M
Find the transfer function Vies) for the circuit shown below?
i(s
R, C;

- ‘ i—
V; R CZ T Vo -

n i), of the following block diagram.
R(s)

6M

b)
Determine the overall transfer functio

{1
| L L

H.

-t Gz 63 64.

ty
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3. a) Find the transfer function of armature controlled D.C. Servomotor % ¢
: - A .
Find the gain % for the system with the following signal flow graph using mason’s gain
formula
5
R q 1y 423 ¥ %3 44’ W1 Y
7 rd 7 7 /7
N
H1 HL Hy
' . UNIT 11
4. a) What are the rise time, peak time, percentage peak overshoot and settling time (2%
tolerance) for a system with the transfer function X(5) _ A G

. U(s) s?+45+8
b) Explain the effect of addition poles and zeros on transient and steady state behavior of the
system? 6M
(OR)

Find the steady state error for unity feedback control system G(s) = 1

GrI0ea20) ©
input signal (10+10t+102)u(t). 6M
b) Find the output signal for an unit step input with closed loop transfer function of the control
systemis Y(s) _ _ 2(s-1) | 6M
U(s) (s+1)8+2)

ran

UNIT I1I
6. a) Determine the stability of the system represented by the following characteristic equation

using RH criterion. S°+48*+35°+552+25+5=0. And find the number of roots of the

characteristic equation in the RHS plane : 6M
b) Draw the polar plot for G(s)H(s)= & with unity feedback and determine the
s(s+1)(s+2)
range of ‘k* for stability 6M
(OR)
7. a) Sketch the Bode plot for unity feedback control system whose open loop transfer function
G(s) = 10 and hence find Gain margin & Phase margin 6M
s(1+0.1s)(1+ 0.055)
b) What are the difficulties in RH criterion and explain the remedial methods? 6M
UNIT 1V
8. + ,
The unity feedback control system is M , sketch the root locus plot. Determine the
S(S°+485+11)
12M
‘k’ for which the system is stable.
(OR) o542
9. a) . . Y 20(s + .
Consider the system shown by the transfer function UG 7 e9s #1513 and obtain o
the state model in Phase variable canonical form and diagonal form
; S 0 .
Obtain the controllability of the given state equation X = [-—I _ 2:|X ) +[] ]u(t ) with u(t)
as unit step function and assume zero initial conditions? 6M

e LSO e
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