KUMARAGURU

character is life

B.E DEGREE EXAMINATIONS: MAY 2017
(Regulation 2014)
Sixth Semester
ELECTRICAL AND ELECTRONICSENGINEERING
U14EET602: Control Systems

COURSE OUTCOMES

CO1: Express all types of physical systems intongshematical model.
CO2: Analyze the systems in time domain and frequelomain
CO3: Design compensators in frequency domain
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. Match with appropriate options using Force -tsgé Analogy CO1 [KZ]
List | List Il
A. Mass I. Capacitor
B. Damper ii. Voltage
C. Spring iii. Resistance
D. Force iv. Inductor
A B C D
a) i | iii \Y
b) ii v i |
C) ii v ii [
d) iv iii [ i
2. A signal which is available for short duratiditime is called Co1  [K2]
a) Step signal b) Ramp signal
c) Impulse signal d) Parabolic signal
3. State TRUE or FALSE CO1 [Ky]

A: Simultaneous equations can be solved by usigrpsiflow graph technique
B: Mason’s gain formula is used to determine therall gain of the system.
a) AisTrue but B is false b) Als false but Blisie

c) Both A and B are true d) Both A and B are true
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A synchro system is formed by interconnectiothefdevices called

a)

c)

synchro transmitter and synchro b)
receiver

synchro transmitter and synchro d)
potentiometer

synchro transmitter and synchro control
transformer
synchro transmitter and synchro control

detector

CO1 [Ky]

Assertion (A) : If the open loop transfer fuoctiof a system has unstable roots then it will CO2 [K4]

remain closed loop unstable.

Reason (R ) : The roots of the characteristic eguatf a closed loop system are given by
1+ G(s)H(s) =0

a)

C)

a)

c)

a)

c)

a)

C)

Both A and R are Individually true and)

R is the correct explanation of A

Both A and R are Individually true but

R is not the correct explanation of A

A is true but R is false d) Ais false butRnue
Root locus diagram can be used to determine Co2 [K2]
Absolute stability b) Relative stability
Conditional stability d) Marginal stability
Arrange the statements in sequential order mispect to root locus technique. CO2 [Ky]
1.Angles of asymptotes and centroid
2. Breakaway and break in points
3.Location of poles and zeros
4.Angle of departure and angle of arrival
5. Point of intersection of rootlocus with imaginaixis
6.Test point and root locus
1-2-3-4-5-6 b) 3-4-5-6-1-2
1-4-5-6-2-3 d) 3-1-2-4-5-6
The polar plot of a transfer function with' ‘as the parameter is known as Coz [K2]
Bode plot b) Root locus
Nyquist plot d) Signal flow graph
CO3 [K2]

Assertion (A) : Stability is major problem iroskd loop control systems.

Reason (R ) : Introduction of feedback affectsltioation of open loop systems.

a)

c)

Both A and R are Individually true and)
R is the correct explanation of A

A is true but R is false

d)

Both A and R are Individually true but
R is not the correct explanation of A

A is false butRrue
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10. Addition of zeros in a transfer function causes CO3 [K2]
a) Lead Compensation b) Lag Compensation

c) Lag-Lead Compensation d) Improves steady sézi@onse

PART B (10 x 2 =20 Marks)
(Answer not morethan 40 words)

11. What is feedback? What type of feedback is eygal in control system? CO1 [Kg]
12. Write the force balance equation of ideal dashp CO1 [Kg]
13. List out the time domain specifications. Coz [K1]
14. Write the transfer function of P, PI, PID Cafitr. COz [Ky]
15. What is steady state error? Co2 [Kj]
16. What are M and N circles? COZ  [K4]
17. Define Nyquist stability criterion. Co2  [Ky]
18. State the relation between stability and coeffit of characteristic polynomial. CO3  [Kj]
19. What is the use of adding compensator to adlan CO3  [K3]
20. Draw the circuit of Lag-Lead compensator andvedts transfer function. CO3  [K4]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 isCompulsory
21. Using Block diagram reduction technique, Fimel €losed loop TF. Co1l [K2]

H2
+ + +

_ Gl - G2 G3
B B +
Hi1

G4

A 4

\ 4

22. Describe the Two phase A.C servo Motor andvdets transfer function. CO1  [Kq
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23.

24.

25.

26.

27.

A unity feedback control system has an open p lotansfer function
G(s) =10/S(S+2).Find the rise time, percentage shamt, peak time and settling time

for a step input of 12 units.
Construct the routh array and determine thalgjaof the system whose characteristic
equation is 325+85+125+205+16°+16 = 0. Also determine the number of roots

lying on right half of s-plane and on imaginarysaxi

Sketch the Bode plot for the following trandi@nction and determine the system gain
K for the gain cross over frequency to be 5 rad/6€s) = KS / (1+0.2S) (1+0.02S)

The open loop transfer function of a unitydiesck system is given by
G(s) = K(S+9) / S(54S+11). Sketch the root locus of the system.

Explain the procedural design steps of Lag Garaator.

*kkkkkkkkkkk

CO2

CO2

COo2

COo3

CO3

[Ke]

(K]

(K3]

[K2]

(K2]
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