KUMARAGURU

character is life

M.E DEGREE EXAMINATIONS: JUNE 2018
(Regulation 2015)
Second Semester
POWER ELECTRONICS AND DRIVES
P15PET203: Advanced Control Theory

COURSE OUTCOMES
CO1: Develop transfer function model for discrete tinystem, find the stability of the discrete time:
systems.

CO2: Exposed to analyze the system and find the staigesmodel of any given systems.
CO3: Analyze the stability of non — linear systems

Time ThreeHours Maximum Marks; 100

Answer all the Questions:-
PART A (10x 1 =10 Marks)

1.  Assertion (A) : If repeated roots on unit circlads to response grows without boun@€O1 [KJ]
Reason(R): System is unstabl& g(k) is infinite.

a) A and R are true but not related b) A andR are émd related
C) Ais true and R is false d) Risfalse and A isdal
2. Sequence the operations in discrete time syajgomant with controlled output CO1 [Kj]

B) Digital to analog operation with control elem&)jtAnalog to digital operation
with processing of signals D) sensor low frequesigyals.

a) B)A)C)D) b) C)A)D)B)

C) D)C)B)A) d) D)C)A)B)

3. State equation can be obtained from A) trarfsfection B) differential equation CO2 [Kj]
C) signal flow graph.
a) Both A and B are true b) Both B and A are true
C) Both A and C are true d) Allare true
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4.

Match the following CO2

State variable representation Purpose
A. Phase variable representation I. System madrike diagonal matrix
B. Physical variable representation ii. Not avdéaor Measurement and

control purpose
C. Canonical variable representation lii. Availafde Measurement and
control purpose
b) A B C

C) iii i [
d) iii i li
Assertion (A) : System state model can be cdadein to canonical form of stateCO2

model which is advantageous to the system.
Reason(R): System state equations are independeanonical form of state model.

a) AandR are true and related b) A and R are trdebam not related
c) Aistrue and R is false d) Aisfalse and R igtru
Arrange the given operation in the design destdserver. A) finding actual CO2

characteristic equation B) finding the observengaatrix C)Finding the desired
characteristic equation D) Finding complete obdaititg of the system.

a) D)A)C)B) b) D)A)B)C)

c) B)D)A)C) d) D)B)C)A)

Match the following COo3
Relay with dead zone(D) and Hysteresis(H) onditions

1.ldeal relay :A.D=H

2.Relay with hysteresis :B. H=0

3. Relay with dead zone : C.D=0,H=0

a) 1-B,2-C,3-A b) 1-A,2-C,3-B

c) 1-C,2-A,3-B d 1-B,2-A3-C

Describing function analysis used for finding COo3
a) Stability of non linear system b) Transfer fume of the system

c) Block diagram of the system d) Stability ofdar system
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N

For the system is to be stable , it's simpléasaquation have Co1
a) Zero Constant value and constant b) Negative Constant value and constant
solutions solutions.

c) Positive Constant value and constant d) Zero Constant value and zero constant

solutions. solutions.
For asymptotic stability  is required Co1
a) Negative definite b) Negative indefinite
c) Positive definite d) Positive indefinite

PART B (10 x 2 = 20 Marks)

What is the use of Anti-aliasing filter? Cco1
State sampling theorem. Cco1
Find the canonical form of system matrix far #ystem s fa4s+4. CO2
Find the system transfer function if the systeaation is CO2
y(k+2)+5y(k+1)+6y(K)=u(K) .

What are the disadvantages of physical vari@lie of state model? CO2
Write the Ackermann’s formulae. CO2
List the types of Non linearities. CO2

Draw the output and input waveform for sateratmonlinearity with sinusoidal input.CO3
State Lyapunov functions for linear systems. COo3

Write the advantages of Lyapunov’'s method comptredher stability analysis. Co1

PART C (6 x5=30Marks)

Test the stability using jury stability critam. Cco1
Z°+0.22'+7°+0.52-0.1=0

Obtain the state model of the system whose trafishetion is CO2
Y(S)/U(S)=10 / 8+4S+2S+1

A linear time invariant system is characteribgchomogenous state equation CO2
X1l _[1 01[*%1 . . L
[x'z] = [1 1] [xz] compute the solution of the equation assumingpirstate vector
_[1
Xo—[o].
0 0 1 CO2
Check the observability of the system with A~=2 -3 0 | and
0 2 =3

C=[1 0 0] using Kalman’s Test.
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25. Derive the describing function of dead zone.

26. Explain the operation of Modal Reference Adaptiygtesm with need of its each

component.

Answer any FOUR Questions
PART D (4 x 10=40 Marks)

27. Evaluate y(k) for the equation

r(k)=1;for k even
=0; for k odd

28. X
> X2
—»

f(t) K1 K2

— M, O M, 00—
SSSS S S S S S S S S SSSSSSSSSSSSSS

Construct the state model of the given system.

29.
Convert the following system matrix in to canonifaim.
30. Design a state regulator using Ackermann’s @daen for the given model
for given closed loop poles are placed at -4 4.
31. Derive describing function for the system with sation and dead zone.
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CO3  [Kj

CO3  [Kj

CO1 [K]

COoz  [Kq
COz2  [Kq

Coz [Kq

CO3  [Kg]
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