KUMARAGURU

character is life

B.E DEGREE EXAMINATIONS: MAY 2018
(Regulation 2015)
Fourth Semester
ELECTRONICSAND INSTRUMENTATION ENGINEERING
U15EIT402 : Control Systems
COURSE OUTCOMES
CO1: Identify the mathematical model and find the trandtinction of any system using various technigtes
such as block diagram reduction, signal flow grafih
CO2: Analyze the control system performance in time doama
CO3: Obtains the open loop and closed—loop frequen@oreses.
CO4: Find the stability of a given control system usfrefjuency domain techniques.
CO5: Analyze whether the system is stable or not usemgpus methods like Routh Hurwitz criterion, Ront
Locus, Bode plot, Nyquist plot.
CO6: Design compensators for control systems.
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. Depending on damping ratio, match the secondrargstem classifications.

List | List 11
A. Undamped system LE>1
B. Under damped system i.£=0 Coz [Ky
C. Critically damped system iii. 0<g<1
D. Over damped system iv.=1
A B C D
a) i | iii \Y
b) iii v ii [
C) ii iii v [
d) iii i ii iV
2. By which of the following the control actiondetermined when a man walks along a pathTO1  [Kj]
a) Brain b) Hands
c) Legs d) Eyes

3. For open loop control system, which of the foilog statement is/are correct?
1. Less expensive
2. Recalibration is not required for maintaining tlequired quality of the input COl [Kyj
3. Construction is simple and maintenance easy
4. Error are caused by disturbances
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a) 124 b) 1,34

c 1,23 d 234

4. The is given by number of poles op lsansfer function at the origin. CO2 [Ki]
a) Order of the system b)l'ype number of the system
c) Static error d) Dynamic error

5. Assertion (A): The phase angle plot in Bode diagis not affected by the variation in the
gain of the system.

CO4 [K
Reason (R): The variation in the gain of the systa® no effect on the phase margin of the (Kl

system.
a) Both A and R are Individually true andd) Both A and R are Individually true but
R is the correct explanation of A R is not the correct explanation of A
c) Alistrue but R is false d) Ais false butRrue
6. Bode plot, polar plot and Nichols plot are draan . CO3  [Kq]
a) System with dead time b) Closed loop system
c) System with delay time d) Open loop system

7. Procedure to be followed in Routh hurwitz erdge when there is a row of all zeros:
1. The sign changes in the first column will decideetiter the system is stable or
unstable

. - . CO5 [K:
2. Determine the auxiliary polynomial L]

3. Differentiate the auxiliary polynomial with respeots.
4. The row of zeros is replaced.
a) 2-3-4-1 b) 1-3-2-4
c) 3-4-2-1 d 4-1-3-2

8. If a step function is applied to the input cfystem and the output remains below a certainCOS

level for all the time, the system is . I
a) Stable b) Always unstable
c) Unstable d) Not necessarily stable

9. Assertion (A): The addition of a pole to opengdransfer function of a system will reduce
the steady-state error. COB [K4]
Reason (R): The addition of a zero to open loopsfiex function of a system will improve
the transient response.
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A

c) Alistrue but R is false d) Ais false butRrue

10. is employed for stable /unstableegysfor improvement in transient—stateCOG (K]
performance only.
a) Lead compensation b) Lag compensation
c) Lag-Lead compensation d) Lead-Lag compensation

PART B (10 x 2 =20 Marks)
(Answer not morethan 40 words)
11. State principle of superposition theorem. CO1 [K{]
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12. Define time variant and Time invariant systems. CO1l [Kq]
13. For the following transfer function, find thgoe and order of the system.

) G(S)H(S) = K / ¥s+1)(s+2) i) G(s)H(s) = 164(H+25+1)) coz Ikd
14. Derivative controller is not used alone in cohsystems. Justify. CO2 [K4]
15. List the frequency domain methods to find tladisity of the system. CO3 [Kj]
16. Calculate the corner frequencies for the terfsinction G(s) = 20 / s(1+3s)(1+4s) CO3 [K/]
17. How the roots of characteristic equation al&ted to stability? CO4 [Ky
18. Mention the relation between stability and Goegnt of characteristic polynomial. CO5 [Kj]
19. Define compensating networks. List its types. CO6 [K4]

20. Intrepret the observations that are made fteBiode’s plot of the lag compensated systemC0O6  [Kg]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 isCompulsory
21. Construct bode plot for the system whose opep transfer function is given below
and evaluate
(i) gain cross over frequency
(i) phase crossover frequency CO3  [Ky

G(s) = 10

s(1+0.45)(1+0.15)

22. Develop the transfer function using Mason’srifarmula for the system whose signal
flow graph is shown in figure.
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23.

24.

25.

26.

27.

€°°.1.26*™ when subject to a unit

i) The response of a servomechanism is, c{t}6:2
step input. Obtain an expression for closed logmdfer function. Determine the(7)
undamped natural frequency and damping ratio.

if) The open loop transfer function of an automatectric iron box is,

10 2
(;(sj = _:_Ef;t__j
s*(s+ 1)
: iy : . (7)
Find, a) The position, velocity and acceleratiomeconstants
. 3 2 1
b) The steady state error when the iip&(s) = = — — — 3
s s 3s

The open loop transfer function of a unity fesck system is given by

1
G(s) = s(1+s)(1+2s)

Sketch the polar plot and determine the gain maagthphase margin.

Examine the stability of the systems whoseatttaristic equation are

) 95-208+108-5%-9s-10=0

i) L+25+85+125+205+165+16=0
using Routh Hurwitz criterion. Comment on the lomatof roots of the characteristic
equation.

Sketch the root locus of the system whose tpgmtransfer function is

K
G(s) = s(s+2)(s+4)

Describe the procedure of lag compensator usig plot with an example.
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