www.firstranker.com

Code No: R05220205 RO0O5 Set No. 2

11 B.Tech II Semester Examinations,December 2010
CONTROL SYSTEMS
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1. Design a phase lead compensator for unity feed back system whose open loop
transfer function ﬁ The system has to satisfy the following specifications.
(a) The phase margin of the system > 45°.
(b) Steady state error for a unit ramp input. < 1/1 5
(¢) The gaincrossover frequency of the system must be le§s t 7.5gad /sec. [16]
2. (a) Find the transfer function for the following migc ystem: Shown in

figure 3a \r\
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Figure 3a
Explain the limitations of closed loop system over open loop system. [10-+6]

Given G(s) = S(ﬁg;l) If r(t) = 6.8 Sin 4t find the output at steady state.

)
)

b) Write a brief note on log-magnitude vs phase plots.
)

In Bode plots if gain cross over frequency is greater than phase cross over
frequency then the system is UNSTABLE. Elaborate. [8+4+4]

4. (a) What are the necessary conditions to have all the roots of the characteristic
Equation in the left half of s-plane?

(b) What are the difficulties in RH stability crititerion? Explain, how you can
over come them? [4+12]

5. (a) Establish the relation relation between { and M, for a step response of a
second order system?
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(b) A system is given by differential equation % +4% +8y = 8z, where y=output

x= input. Determine all the time domain specifications and obtain output

response for unit step input ? [3+13]
6. (a) Determine the transfer function ggz; for the following block diagram (figure
6a)
Gs
Rt +
GT GQ
Hy

Figure 6a \
(b) Define various terms involved in signal flow gra [10+6]
7. (a) Explain how the type of a system determi e e of polar plot
(b) Write a note on Nyquist criterion for phase & non minimum phase
transfer functions. 848

8. (a) A control system is de e differential equation %’ (t) = u(t).
Where y (t) is obseryed ougput u(t) is the input.
t

i. Describe the §ys in the state variable form @ = Ax+ Bu, y = Cz+ Du.
ii. Calc stategransition matrix e of the system.
(b) Ali stefn 15 @escribed by the following transfer function G (5) = (SJFZS)Q%
W te transition signal flow graphs using canonical form of decom-
posifion. [10+6]
* kK K x
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1. (a) Determine the transfer function 28 for the following block diagram (figure
6a)
Gs
% +
+ G, » G, > 3
H, [

DD

(b) Define various terms involve al flow graphs. [10+-6]
2. Design a phase lead comp& unity feed back system whose open loop
K
e system

transfer function 50511 has to satisfy the following specifications.

of thg'system > 45°.
r a unit ramp input. < 1/1 5

( er frequency of the system must be less than 7.5 rad/sec. [16]
3. (a) Find$he transfer function for the following mechanical system: Shown in
figure 3a
'_y X Displacement
ZE S
7
7 - M f(t)
A g
2] Spring
-1
Mass
Damper
Figure 3a

(b) Explain the limitations of closed loop system over open loop system. [10+-6]
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4. (a) What are the necessary conditions to have all the roots of the characteristic
Equation in the left half of s-plane?

(b) What are the difficulties in RH stability crititerion? Explain, how you can
over come them? [4+12]

5. (a) Explain how the type of a system determines the shape of polar plot
(b) Write a note on Nyquist criterion for minimum phase & non minimum phase

transfer functions. [8+8]

6. (a) Given G(s) = s(ﬁgg}@ If r(t) = 6.8 Sin 4t find the output at steady state.

(b) Write a brief note on log-magnitude vs phase plots.

(¢) In Bode plots if gain cross over frequency is greater tham#ph over
frequency then the system is UNSTABLE. Elaborate. [8+4+4]

7. (a) A control system is described by the differe
Where y (t) is observed output and u(t) is the 1

i atiol %y (1) = u(t).

Ax+Bu, y = Cz+Du.
the system.

i. Describe the system in the state vagiable
ii. Calculate the state transitio

(b) A linear system is described yllowing transfer function G (S) = (SHS)Q%
Draw the state transiti ow graphs using canonical form of decom-

[10-+6]

position.
8. (a) Establish t ation relation between ¢ and M, for a step response of a
second m
(

)
r
b) A tex3 en by differential equation %+4%+8y = 8z, where y=output
x=pinput. Wetermine all the time domain specifications and obtain output
resp@use for unit step input ? [3+13]

KKk Kk k
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1. (a) Explain how the type of a system determines the shape of polar plot

(b) Write a note on Nyquist criterion for minimum phase & non minimum phase
transfer functions. 8+8]
2. (a) Find the transfer function for the following mechanicadsys hown in

[
S
figure 3a _ ’ P

'——» X Displacement
i M f(t
ij Q

e

AN

< Damper L

\ Figure 3a
(b) Explain the limitations of closed loop system over open loop system. [10+6]

3. (a) Determine the transfer function 28 for the following block diagram (figure
6a)
Gs
+
o Y S
Hy [
Figure 6a
(b) Define various terms involved in signal flow graphs. [10+-6]

4. (a) A control system is described by the differential equation ZF (t) = w(t).
Where y (t) is observed output and u(t) is the input.
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i. Describe the system in the state variable form & = Az+ Bu, y = Cx+ Du.
ii. Calculate the state transition matrix e* of the system.

(b) A linear system is described by the following transfer function G (S) = (SJFQS)Z’%
Draw the state transition signal flow graphs using canonical form of decom-
position. [10+6]

5. (a) What are the necessary conditions to have all the roots of the characteristic
Equation in the left half of s-plane?

(b) What are the difficulties in RH stability crititerion? Explain, how you can
over come them?

transfer function The system has to satisfy the followi

(a
(b
(c
7. (a) Establish the relation relatio » for a step response of a
second order system?
(b) A system is given by dl@l uation 4 dtQ —|—8y = 8x, where y=output
all t

time domain spe(:lﬁcatlons and obtain output

x= input. Deterngine
response for uamit ut ? [3+13]
8. (a) Given - o I = 6.8 Sin 4t find the output at steady state.

S(S+1)

The phase margin of the system > 45°.

Steady state error for a unit ramp input. 1 15

The gaincrossover frequency of the sy ss than 7.5 rad/sec. [16]

)
)
)
)

I‘

(b) e azbrief Mote on log—magnitude vs phase plots.
(c) In Bede plots if gain cross over frequency is greater than phase cross over
frequéncy then the system is UNSTABLE. Elaborate. [8-+4+4]
* * Kk Kk
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1. (a) What are the necessary conditions to have all the roots of the characteristic
Equation in the left half of s-plane?

(b) What are the difficulties in RH stability crititerion? Explain,
over come them?

2. (a) Explain how the type of a system determines the

shape
(b) Write a note on Nyquist criterion for minimum phase & n nimum phase

transfer functions. [8+8]
3. (a) Find the transfer function for the following, mé&hanical system: Shown in
figure 3a
N
'—» x Displacement

| | w t
Spring /l_
Mass

Damper

AANRANANNY,

Figure 3a
(b) Explain the limitations of closed loop system over open loop system. [10+6]

4. (a) Establish the relation relation between & and M, for a step response of a
second order system?

(b) A system is given by differential equation ‘%’—1—4%—1—834 = 8x, where y=output

x= input. Determine all the time domain specifications and obtain output

response for unit step input ? [3+13]

5. (a) Given G(s) = s(ﬁgg@ If r(t) = 6.8 Sin 4t find the output at steady state.

(b) Write a brief note on log-magnitude vs phase plots.

(c) In Bode plots if gain cross over frequency is greater than phase cross over
frequency then the system is UNSTABLE. Elaborate. [8+4+4]
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6. (a) Determine the transfer function ggz; for the following block diagram (figure
6a)
Gs
R + G, + G,
Hi
Figure 6a

(b) Define various terms involved in signal flow graphs.

7. Design a phase lead compensator for unity feed back systest who
transfer function £ —

55T The system has to satisfy the foll@w1 ecifieations.
(a) The phase margin of the system > 45°.
(b) Steady state error for a unit ramp input. <
(¢) The gaincrossover frequency of the sys be less than 7.5 rad/sec. [16]
8. (a) A control system is descripé '@‘ e \differential equation ‘573 (t) = u(t).
Where y (t) is observe puttand u(t) is the input.
i. Describe the m in the state variable form 2 = Ax+ Bu, y = Cx+ Du.
ii. Calculatgsthe e fhansition matrix e of the system.
(b) A linea @ deSeTibed by the following transfer function G (S) = S

D t&a
p X i

e transition signal flow graphs using canonical form of decom-
[10+6]

* ok Kk ok ok
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