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II B.Tech I Semester Examinations, MAY 2011
CONTROL SYSTEMS
Instrumentation And Control Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* %k K K K

1. (a) Explain the significance of generalized error series?
b) For a system G(s)H(s) = ——4—.. Find the value of K to limitghe steady
s2(s+2)(s+3)

state error to 10 when the input to the system is r(t)=1+10t+40/2 £2 [6+10]

2. The characteristic equation of the system is given by S* + 25"+ (K+WS + 3K =
0. Sketch the complete root locus? [16]
3. (a) What is compensation? What are the differgnt typesiol Gampensators?

(b) What is a lead compensator, obtain thegiransferunction of lead compensator
and draw pole-zero plot?

(c) Explain the different steps to 8¢ followed for"the design of lead compensator
using Bode plot? [3-+3+10]

4. (a) Consider the vectogfmatrix differential equation describe the dynamics of the

0, ot
system as [—6 _5}
Determing stat€ transition matrix 7
(b) WRat age the'properties of state transistion matrix? [10-+6]
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(a) Detemmine the transfer function 3 for the following block diagram (Figure

5
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Figure 5
(b) Explain the following terms. [10+6]
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i. Input or source node
ii. Path gain
iii. Sink node
iv. Feedback path
6. (a) Explain sensitivity?

(b) Determine the sensitivity of the closed loop system shown in figure 6 at
w = 1 rad/sec w.r.t

i. forward path transfer function
ii. feedback path transfer function. [6-+5+5]

R(s) + 25 | C(s)
s(s+2) |

.25 e

Figure 6

7. (a) What is “Nyquist,Contour”?
(b) A system'is given by

G(s) = % Sketch the Nyquist plot & hence determine the stability

of the system. [2+14]

8. (a) Derive the expressions for resonant peak & resonant frequency and hence
establish the correlation between time response & frequency response.

(b) Given ¢ = 0.7 & w,, = 10 r/s find resonant peak, resonant frequency & Band-
width. [10-+6]

) Kk Kk
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Answer any FIVE Questions
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Consider the vector matrix differential equation describe the dynamics of the

0 1
system as X =
system as {6 5}
Determine state transition matrix 7

What are the properties of state transistion matrix? [10-+6]

What is “Nyquist Contour”?

A system is given by

G(s) = W Sketch the Nyquistfiplot & hemge ‘determine the stability
of the system. [2+14]
Explain the significance of géndsali#éd ciror series?

For a system G(s)H (g) = ?(ﬁ(*ﬂ) Find the value of K to limit the steady
state error to 10 wilen the input to the system is r(t)=1+10t+40/2 ¢.[6+10]

4. The characteristi€ equation of'the system is given by S3 + 252 + (K+1)S + 3K =
0. Sketch the ompl€teoot locus? [16]

5. (a)

R

Determthe $he transfer function
5

223 for the following block diagram (Figure

(b)

Figure 5

Explain the following terms. [10+6]

i. Input or source node
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ii. Path gain
iii. Sink node
iv. Feedback path

6. (a) Explain sensitivity?
(b) Determine the sensitivity of the closed loop system shown in figure 6 at
w = 1 rad/sec w.r.t

i. forward path transfer function
ii. feedback path transfer function. [64+5+5]

25 C(s)
s(s+2)

R(s)

Q.25 &

Figure 6
7. (a) Derive the expressions for resonant peak & resonant frequency and hence
establish the correlation/between time response & frequency response.
(b) Given'( =0.7 & w,;= 10 r/s find resonant peak, resonant frequency & Band-
widgh, [10+6]
8. (a) What is compensation? What are the different types of compensators?

(b) What is a lead compensator, obtain the transfer function of lead compensator
and draw pole-zero plot?

(c¢) Explain the different steps to be followed for the design of lead compensator
using Bode plot? [3+3+10]

* kK okk
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All Questions carry equal marks
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1. (a) Consider the vector matrix differential equation describe the dynamics of the

0 1
systemasX—[_6 _5}

Determine state transition matrix ?

(b) What are the properties of state transistion matrix? [104-6]

2. (a) Derive the expressions for resonant peak & r cy and hence
establish the correlation between time resp reguency response.
(b) Given ¢ = 0.7 & w,, = 10 r/s find reso k nant frequency & Band-

n poax,
width. [10+6]
3. (a) Explain sensitivity?

ity ofithe @losed loop system shown in figure 3 at

(b) Determine the sensiti
w = 1 rad/sec w.r,

i. forwar transfer function
sfer function. [6+5-+5]

‘ R(s) + 25 l C(s)
s(s+2) I

Q.25 e

Figure 3

4. The characteristic equation of the system is given by S% + 25% + (K+1)S + 3K =
0. Sketch the complete root locus? [16]

5. (a) Explain the significance of generalized error series?

(b) For a system G(s)H (s) = SQ(SJFQ—K)(HS),. Find the value of K to limit the steady
state error to 10 when the input to the system is r(t)=1+10t+40/2 t*.[6+10]
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6. (a) Determine the transfer function % for the following block diagram (Figure
6

R

Figure 6
(b) Explain the following terms. [10+6]

i. Input or source node
ii. Path gain
iii. Sink node
iv. Feedback path
7. (a) What is ¢Nyquist,Contour”?
(b) A system is given by

G(s).= % Sketch the Nyquist plot & hence determine the stability

of the system. [2+14]

8. (a) What is compensation? What are the different types of compensators?

(b) What is a lead compensator, obtain the transfer function of lead compensator
and draw pole-zero plot?

(c¢) Explain the different steps to be followed for the design of lead compensator
using Bode plot? [3+3+10]

* ok ok ok ok
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Answer any FIVE Questions
All Questions carry equal marks
* %k K K K

1. The characteristic equation of the system is given by S + 252 + (K+1)S + 3K =
0. Sketch the complete root locus? [16]
2. (a) Explain sensitivity?
(b) Determine the sensitivity of the closed loop system shgwn ingiguge 2 at
w = 1 rad/sec w.r.t
i. forward path transfer function
ii. feedback path transfer function. [6+545]

R(s)

s(s+2)

Q.25 e

Figure 2

3. (a) What is compensation? What are the different types of compensators?

(b) What is a lead compensator, obtain the transfer function of lead compensator
and draw pole-zero plot?

(c¢) Explain the different steps to be followed for the design of lead compensator
using Bode plot? [3+3+10]

4. (a) Explain the significance of generalized error series?
(b) For a system G(s)H(s) = = Find the value of K to limit the steady

K
s2(s+2)(s+3) 7"
state error to 10 when the input to the system is r(t)=1+10t+40/2 ¢2.[6+10]

5. (a) Consider the vector matrix differential equation describe the dynamics of the
0 1
X =
system as { 6 —5 }
Determine state transition matrix ?

(b) What are the properties of state transistion matrix? [10+6]
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6. (a) Derive the expressions for resonant peak & resonant frequency and hence
establish the correlation between time response & frequency response.

(b) Given ¢ = 0.7 & w,, = 10 r/s find resonant peak, resonant frequency & Band-
width. [10+-6]
7. (a) What is “Nyquist Contour”?
(b) A system is given by

G(s) = % Sketch the Nyquist plot & hence determine the stability

of the system. [2+14]
8. (a) Determine the transfer function % for the following block diags&n®(Figure
3

R
e 61

Figure 8
(b) Explain the following terms. [10+4-6]

i. Input or source node
ii. Path gain
iii. Sink node
iv. Feedback path

* ok Kk ok ok
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