Total No. of Questions: 4] SEAT No. :

P8482 [Total No. of Pages: 2
Oct-22/BE/ihsem-68

B.E. (Electrical)
ADVANECEDRDCONTROL SYSTEM
(2019Ratter n)y(Semester - VII) (403142)

Time : 1 Hour] [Max. Marks : 30
I nstructions to the candidates :

1) Anpswe’any ene question from each pair of questions: Q,£& Q.2 and Q.3 &
Q.4

2) Figuresto the right side indicate full marks.

Q1) a) Cbraw Electrical network & Perive /Eransfer function of lag
compensation network. [9]

b) For a certain system,

5
G(s)=
Q s(1+0.1s)(1+,0.35)
Design a suitable ldg gomp@énsator, phase margin = 50°. [10]
OR
02) a) Design lead compensation for the system having open loop transter
function. [10]
25 o
G(S)H(s) = & PM around 42
$(0.5s +1)(0.016s +1)

b) Explain steps to be taken to design lead netwaqrkby bade/plot approach.

[S]

03) a) Explain any one peculiar behavior of’hanlinear-system : [9]
1)  Jump resonance
11) Limit cycle
111) Sub-harmonic oscillation

PT.O.



b) In unity feedback system an ideal r@y with output equal to + 1 unit is
connected in cascade with ‘/\/ [10]
S
20 >

G(s)= ss+1)(s+3) Det%%ine amplitude and frequency of limit

cycle if it Exist&?esc}g)ing function method.

o o
04) a) Explain no‘_\&(}/ability analysis and its stability conditions. [7]
b) Explai mm@ type of Nonlinearities with diagrams. [8]
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Total No. of Questions: 4] SEAT No. -

P5214 [Total No. of Pages: 2
[6188}:167
B.E. (Electrical Efigineering) (Insem)
ADVANCED CONTROL SYSTEM
(2019 Patter n){Semester - VII) (403142)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the éandidates:

1) SolveQ(16y Q.26.8Q.30r Q.4.

2) Figurestothefight indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assurrie suitable additional data, if necessary.

5) Use of non-programmable calculator is allowed.

Q1) a ~.Draw the circuit diagram and hence.derive,the transfer function for a
phase lag network, and state its iportance. [7]

b) The open loop Transfer fungtion’'of aunity feedback control system is
given by G(s) = K / S(1 £ 0:25). Design a suitable lead compensator
such that the given systemh has-stdtic velocity error constant 10 and

Phase margine 50°. [8]

OR
Q2) & Draw the circuit diagram-and hence derive the transfer function fof-a
phase lead network and also state its importance. 7]
b) Designalag compensator network for G(s) =K / S(S+ 2), withivel ocity
error constant >=-10 and Phase margin greater tharr607. [8]
Q3) @ Explainthefollowing with respect to non-lingar.system, [7]

Support the answers with figures.
i) LimitCycle

i)  Sub harmonic oscillations.

PT.O.



b) Inaunity feedback control system @ivideal relay is connected in series
with linear element having transfer function G(s) =6/ S(S + 2) (S + 3).
The output of therelay is+ 2 units. Check for the existence of limit cycle
andif it exists determine thearfiplitude and frequency. [8]

OR

Q4) @ Derivethe mathernati calexpression for the describing function of anideal
relay. Supp0rt the ansiver with afigure. [7]

b) Explaip@ajy four,common non linearitieswith their characteristics.  [8]
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Total No. of Questions: 4]

PC208

SEAT No.:

[6361]68 [Total No. of Pages: 2
B.E. (Electrical) (Insem)
ADVANCED CONTROL SYSTEM
(2019 Patiern) (Semester - VII) (403142)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the candidates:

1) Answer Q.10MQ.2, @.30r Q.4.

2) FigurestatheTtighiindicates full marks.

3) Draw néat/tagrams wherever necessary.

4) Assuniestitable\data, if necessary.

Q1) @ Definéalag compensator. Explain lag compensater with the electrical
circlit'and derive transfer function. Draw Pole Zero plot. [9]

b) The open loop transfer function~of an uncompensated system is

k
G(S)=m . Design a suiitable tead compensator such that the

systemwill have k, = 10 add Phase-Margin > 35 degrees. Draw a bode

plot of the uncompensated Systemyand write the overall transfer function
of the compensated system(No need to draw a bode plot of the
compensated syster). [10]

OR

Q2) @ Explainthe approachtd'the control system design using acomperisator.
[5]

b) A unity feedback system has an open loop transfer function, G(s)=

k
s(s+1)°
10 and Phase margin at least 45 degrees.’ Draw:-a bode plot of the
uncompensated system and write the Overall transfer function of the

compensated system. (No need to draw.a boeie-plot of the compensated
system). [10]

Design alag compensator such thatthe systermn will have k,=

PT.O.



Q3) 8

b)

Q4) &)

b)

[6361]-68

List out the common nonlinearities @id explain any two. [8]

Explainlimit cycles. Define stablelimit cyclesand unstable limit cycles.

[7]

OR

Define stability; asymptotic stability, asymptotic stability at large, and in
stability inthesense of Lyapunov with graphical interpretation. [8]

The ppen’looptransfer function of acertain unity feedback control system

isgiven by, 'G(s) = 2 .Anideal relay having output + 1is

(s+1(0.1s+1)
used toimprovethe system performance. Determineamplitude, frequency
and time period of limit cycle, if it exists. [7]
ORISR e
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P568 [6004]-504 [Total No. of Pages

B.E. (Electrical)
ADVANCED CONTROL SYSTEM
(2019 Pattern) (Semester - VII) (403142)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Attempt QAL 0r-Q.2, Q3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.

2) Figuresfto/tihe rightindicate full marks.

Yi(s) S+1
Ql) a) U (S) = Z 113S+04 Given system represent in [10]

1) ~OControllable canonical form.
i)  Observable canonical form.

0
b) Fora given system A = { 3

ﬂ, X(0),Z [1 0]".

Obtain STM & find itsselution, [8]
OR
Q2) a) Explain and derive the Cayley Hamilton theorem of STM. (8]
b) Derive the transfer function from the state variable model and Eyaluate
- Y(s) . .
the transfer funcfion m from the state variable fiiedel ofa discrete
S
time system with usual notation. [10]
1.8 1 1
X= X+ u
0 25 0.5

Y=[1 0]x

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)
b)
c)

0.1 0.1 0 [
Given X=[0.3 -0.1 -0.2 (x+l |u &Y:[l 0 1]X,
0 0 -03 0

Determine controllability &©bservability of the system. [8]

Derive and explain Ackermann’s formula for Pole placement design. [9]
OR

What is principle ofiduality? Explain the effect of pole-zero cancellation

on controliability & Observability. [8]

0 15 0
ForagivensystemA: 10 , B= 1 ,C:[O 2].

Determinejobserving gain matrix Ke such that S , S &2 + j3 are eigen
values-of‘observer gain matrix. [9]

Explain in detail basic building blocks of disctéte time control system.
[8]
Explain the sampling & reconstru¢tian process, State the sampling theorem
and Give its importance. [9]
OKR
Show how mapping of left-half of-S-plane is done into the Z plane with
stable and unstable Reglon’ [8]
Determine stability/0f Systent’ using Jury’s Test whose characteristic
polynomial is 2Z' + 82’ + 427" + 52+ 1 = 0. [9]

Define adaptive control! Explain the need of adaptive control. WHiat is

adaption mechanism? [6]
Explain Gain scheduling adaptive control strategy with proper block
diagram. [6]
Draw block diagram of Model Reference Adaptive Contrel scheme and
explain it. [6]
OR
Describe a self-tuning regulator with suitable block=diagram. [6]
List out the properties of sliding mode cottfol. [6]
Explain the terms, variable structure control, stiding mode control, sliding
phase, reaching phase and chattering with suitable diagram. [6]

+4 4+
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[6263}>105
B.E.(Electrical Engineering)
ADVANCEED £ONTROL SYSTEM
(2019 Patter n)(Semester - VII) (403142)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to theCandidates:

1) Solve'®1 or@2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figurestoteh right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume'suitable data if necessary.

5) Useéof non-programmable calculator is allowed.

Q1) a) State and prove the properties of state transition matrix (STM). [4]

b) V*Define state, state vector, state equafion and output Equation. Draw state
diagram. [6]

c) Fora given system [8]

OR
Q2) a) Write down the steps tobe followed for computing state transition mairix
using Caley Hamiltofitheorem. [4]
b) Evaluate the transfer function Y(s)/U(s) from the state'variable-model of
a system with usuial notation. [6]

x:£—42 —j]ﬁ@ju, y=(1 1)x

c) Obtain diagonal canonical state model of state Space representation of
the system. Also draw state model diagrany. [8]
C(s) S+5
R(S) S +6S +11s+6

PT.O



Q3) a)

b)

Q4) a)
b)

Q5) a)
b)
Q6) a)
b)

Q7) a)
b)

c)

Q8) a)

b)

What is principle of Duality? Explaijeffect of pole-zero cancellation on

Controllability and Observability. [7]
Given [10]
0O 1 0 0

x={0 O 1 [%+] 0 |u
0 -2 -3 1

y=(1 3 2)x
Determirme-Controttability& Observability of the system.
OR
Deriverand explain Ackermann’s formula for pole placement design. [ 7]
Fof a'given system [10]

5 ol

Determine the observer gain matrix K_suchthat the observer poles are
placed at S, S, = -8, -8.

Explain mapping between s-plane;and z-plane with proper diagrams. [§]
Determine stability of systentyusing) Jury’s test whose characteristic

polynomial is P(z) = Z* +2#2%> +1\44Z + 0.32 = 0. [10]
OR
Explain the sampling and feconstruction process. Also state the sampling
theorem and give it importance. [8]
Explain in detail the basic building blocks of discrete time control System
with appropriate diagrany. [10
What is adaptive control? [3]
List the salient preperties of sliding mode control. [6]

What is reaching’/taw? Why is it required? Derive expressions of control
for constant rate reaching law, constant plus propettional rate reaching

law and power rate reaching law. [8]
OR

Explain the terms sliding phase and rea¢hiig phase in the context of

sliding mode control. [3]

Explain the gain scheduling adaptive scheme with a block diagram. [6]
Draw block diagram of Model Reference Adaptive Control scheme and
explain it. [8]

©O©
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PA-924 [Total No. of Pages: 3
[59277>356
B.E. (Electrical)
ADVANCED €CONTROL SYSTEM
(2019 Patter n){Semester - VII) (403142)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the'sandidates:

1)
2)
3)
4)
5)

Q1) a)
b)

Q2) a)

b)

Solve Q1Lor Q2,-Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuies to.the right indicate full marks.
Neat’diagrams must be drawn wherever necessary.

Use ofaigorithmic tables slide rule, and electronic.pocket calculator is
allowed.

Asslime suitable data if necessary.

Derive the formula to get transférfunction from the state model. [6]
Determine state transition matrix for the system give below by using

0 11[x
5

Write a set of state €qudtions, for the circuit given below. [6]

X

[6]

Lapalce transformation technique

R L L

\{‘_J‘_J»W ][] | -

+ £
t) Ve = § R, ol

e e e

OR
Obtain the state model of the following differential equation
(phase variable representation) 4y + 3§ £ ¥ -+ 2 V= 5u [6]

What is state transition matrix? List‘the properties of sate transition
matrix. [6]

Define state, state variable, state vector, state equation and output
equation. Draw state diagram. [6]

P.T.O.



03) a)

b)

04) a)

b)

05) a)

Check the observability of the state fipdel given below usingKalman’s
Test [6]

0o 1 0 0
X=[0 0 I |x+/0[u
-9 —114586] V1

Y=[-10 “10 35)x

Explain the effect of pole zero cancellation. [6]
Explair fultorder observer with proper block diagram, [6]
OR

Whatis controllability? How to investigate cofifrollability of a system
using Gilbert’s test for [6]

1)  Distinct eigenvalues and
11) Repeated eigenvalues

Determine state feedbagk.gain matrix for the system given below to
place the closed looppotes ats, = —1.8 + j2.4 and s, = -1.8 — j2.4 by

matrix transformatign téchnique. [6]
' 0 1(|x]| |@
= U
X, | 120.6 0]|X,|o41

Explain the pringiple of duality. [6]

State and explain Shannon’s Sampling theorem.How to select the
sampling period? [6]

Explain mapping between s-plane and z-plane. [6]

Determine the stability of sampled data.cOntrol system using Jury’s
stability analysis having following polydomial z*> + 2.1 z* + 1.44z +
0.32 = 0. [9]

[5927]-356 2



06) a)

b)

Q7) a)

b)

08) a)

b)

OR

Explain the concept of Zero Order’Hold and First Order Hold operations.
Derive the transfer function of ZOH. [6]

Draw block diagram of the"digital control system. State function of
each block. [6]

Determine the~§tability by using Bilinear transformation for sampled
data contrel ‘system having polynomial [9]

72— 47 252 Z2=0

Define adaptive control. Explain the need of adaptiye control. What is
adaption mechanism? [6]

K\the system is given by x = Ax+.Bu and stiding surface is given by
§°= Sx, prove that the closed logp\systemiobtained by applying the

equivalent control is X= (In — B(SB)71 S)Ax [6]
State and explain the linéar quadratic regulator problem. [9]
QR

Draw block diagram of &odel Reference Adaptive Control scheme
and explain it. [o]

What is reaching law.2’Why is it required? Write expressions of ¢onstant
rate reaching law, ‘Constant plus proportional rate_ieaching-taw and
power rate reaching law. [6]

What is optimal control? Write down the st€ps in dinear quadratic
regulator problem. [9]

u|mim
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P-7861 [Total No. of Pages: 3

[6181}-126A
B.E, (Electrical)
ADVANCED 'CONTROL SYSTEM

(2019 Pattiern) (Semester-VIl) (403142)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the carigicates’
1) Solve @1 0r Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neatdiagramsmust be drawn wherever necessary.
3) Figuresito thexight indicate full marks.
4) Uge of algorithm tables slide rule and electronic pocket calculator is allowed.
5) Assume Suitable data, if necessary.

Q1) a) Determine State Transition matrix using Caley Hamilton method having[6]

a5 o)

b) Define1) State i1) State Variahlesiii) State Space representation. [6]

c) Consider the state model wifth"A’as [6]
0 2 0
4 0 1
—48 -34 -9

Obtain Eigen values, Eigén vectors and Model matrix for matrix A.
OR
Q2) a) Determine transfer futiction Y(s)/U(s) for the state model given below][6]

MR TN

Y =1 q{‘}

%

With D=0.
b) Check controllability and Observability of the:system given below. [6]

A:Tf_;}B:R}C:U _1].D =[]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Obtain the state space representation £or the transfer function given below
Y(s) 2
U(s) s'+25°+3s+4" [6]

Explain the effeet of Pol€)zero cancellation on the controllability and

observability ¢f the system. [6]
Determine the state feedback gain matrix k to place the closed loop poles
at s =242 /3 , using transformation matrix method. [6]
' 0 1 0
519" B4 0),
X, 0 =21 X 4
Explain‘full order Observer with proper block diagram. [6]
OR
Cdnstruct the State model using phase variablef if the system is described
bythe differential equation. [6]
V+6y+11y+10y=3u
The system is described by x"=AX, ¥.='Cx, where [6]
0O 1 0 0
A= 0 0 1 |B¥0
-1 -5 -6 |

It is desired to place thé poles at s =—1+£j2, s=10. Determine state feedback
gain matrix 'k' usingiAc¢kerman's formula.

Explain concept of ¢ffect of pole zero cancellation. [6]

State and explain Shannon’s Sampling theorem. Adso_@iscuss aliasing

effect. [6]
Explain mapping between s-plane and z-plangt [6]
Determine the stability of sampled data controi'systeém using Jury’s stability
analysis having following polynomial [9]
22+ 82 + 1222+ 52+ 1=0

OR

[6181]-126A 2



Q6) a)

b)

Q7) a)

b)

Q8) a)
b)

Explain in detail ZOH and FOH operation. Derive the transfer function of
ZOH. [6]
Explain basic block diagram afithe digital control system. [6]

Determine the stability by nsing Bilinear transformation for sampled data
control system having polynomial z*— 0.2z> —0.25z+0.05 = 0. [9]

What isfeaehing law? Why is it required? Write expressions of constant
rate reaching law, constant plus proportional rate reaching law and power

ratefeaching law. [6]

State’and €xplain the linear quadratic regulator problery. [6]

Descfibe a self-tuning regulator with suitable blocksdiagram. [9]
OR

Derive the expression of equivalest-Control ih sliding mode control. [6]
Describe a self-tuning regulater with siittable block-diagram. [6]

List out the properties of sliding mode control. [9]

000
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