CONTROL SYSTEM 




OBJECTIVE TYPE QUESTIONS
1. The temperature control system in the human body is an example of a closed-loop control system.

a) True 

b) False

2. In a temperature control system, what represents the output of the system?

a) The required temperature.

b) The actual temperature achieved.
c) The heat produced by the system.  d) The heating element.

3. What is the voltage gain of the following arrangement? 


a) (1+AB)/B



b) B/ (1+AB)
c) (1+AB)/A



d) A/ (1+AB)

4. Under what conditions does the gain of a feedback system approximate to 1/B?
a) The loop gain AB >> 1.

b) The feedback path gain B >> 1.
c) The forward path gain A >> 1.
d) The loop gain AB << 1.
5. What is the gain of the following passive attenuator? 
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a) 0.1




b) 0.11

c) 9




d) 10

6. What is the effect of negative feedback on the gain of an amplifier?

a) It reduces the gain by a factor of (1 + AB).
b) It reduces the gain by a factor of 1/B.
c) It increases the gain by a factor of 1/B.
d) It increases the gain by a factor of (1 + AB).
7. What is the effect of negative feedback on the bandwidth of an amplifier?

a) It reduces the bandwidth, often by a factor of (1 + AB).
b) It reduces the bandwidth, often by a factor of 1/B.
c) It increases the bandwidth, often by a factor of (1 + AB).
d) It increases the bandwidth, often by a factor of 1/B.
8) What are the effects of negative feedback on the input and output resistance of an amplifier?

a) It increases input resistance and decreases output resistance.
b) It can either increase or decrease the input and output resistance depending on how it is applied.
c) It decreases input resistance and increases output resistance.
d) It increases both input and output resistance.
9) Negative feedback reduces the noise corrupting a signal by a factor of (1 + AB).
a) True 




b) False

10. The diagram below shows a closed-loop control system. What element is represented by the circle labeled X? 
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a) The error signal. 

b) The goal. 

c)) The user


d) The forward path

11) The open loop transfer function of a unity feed back control system is given as 
G(s) =as + 1s 2 The value of ‘a' to give a phase margin of 45° is equal to
a) 0.141     b) 0.441
c) 0.841     d) 1.141

12)The solution of the first order differential equation x(t) = -3x(t), x (0) = x 0 is 
a) x (t) = x 0 e -3t    b) x (t) = x 0 e -3
c) x (t) = x 0 e -1/3   d) x (t) = x 0 e -1
13)The unit impulse response of a second order under-damped system starting from rest is given by c(t) = 12.5 e -6t sin 8 t,  (t  0) The steady-state value of the unit step response of the system is equal to   
a) 0    b) 0.25
c) 0.5    d) 1.0
14)The Nyquist plot of loop transfer function G(s) H(s) of a closed loop control system passes through the point (-1, j0) in the G(s) H(s) plane. The phase margin of the system is
a) 0°    c) 45°
c) 90°    d) 180°

15) 41. Transient response is basically because of 

a) Coupling b) Forces c) Friction d) Stored energy

16)A servomechanism is a feed back control system requires to control 

a)position b)a derivative of position c)Either a or b d)None of these

17)Transfer function of a system is used to calculate 

a)steady state gain b)time constant c) order of a  system d)Output for a given  input

18)Which of the following  is a closed loop system ?

a)Electric switch b)Car starter c)DC generator d)Auto-Pilot for an aircraft

19)Which of the following is open loop system?

a) Ward Leonard control system 

b) Amplidyne 

c) Armature controlled of DC motor 

d)Field controlled of DC motor

20)The difference of the reference input and the actual output signal   is called 

a) error signal b) controlling signal c)actuating signal d)Transfer function

21) In a type1 system, the steady acceleration error is 

a) zero b)Unity c) infinity d)none

22) In a second order system if the damping factor is less than unity the system will be

a) Under damped b) Over damped c)Critically damped d)Freely Oscillating

23) By increasing the gain k of the system, the steady state error of the system 

a) decreases b)Increases c)remains unchanged d)may increase or decrease

24) Closed loop poles are 

a) Zeroes of G(s) H(s)

b) poles of G(s) H(s)

c) zeroes of  1+ G(s)H(s)
d)Poles of   1+ G(s)H(s)

25)Consider a unity feedback system 
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The peak magnitude and the bandwith of the closed-loop frequency response are:
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26)Early applications of feedback control include which of the following?

a) Watts flyball governor



b) ebbel’s temperature regulator
c) water clock of Ktesibios


d) all of the above
27) A model of a machine-tool system with unity feedback is 
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and the controller is a proportional-integral (PI) controller given by

K2
Ge(s) = Ky + =2




Selecting K2 = 1, determine a suitable value of K1 for a percent overshoot of approximately 20%.

a)K1 = 1.5

b)K1 = 5.0
c)K1 = 0.5

d)K1 = 2.5

28) Consider a model of a chemical process with unity feedback 
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a)
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c)
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29)Consider a feedback system in which a phase-lead compensator 
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The feedback system is a negative unity feedback control system. Compute the gain and phase margin.
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a)
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c) 

Closed-loop system is unstable.
d)

30)Consider an adaptive suspension vehicle modeled as a unity feedback system 
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‘Which of the following represents a suitable compensator that achieves

a steady-state error less than 10% for a ramp input and a damping ratio of
the closed-loop system dominant roots of ¢ & 0.707.





a) Closed-loop system cannot track a ramp input for any Gc(s).
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c)
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31) The viable lag-compensation for a unity negative feedback system with plant transfer function 
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32) Consider a space vehicle model depicted in the block diagram. 
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b)
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c)

d)
 None of the above

33) Using a Nichols chart, determine the gain and phase and margin of the system 
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34) The positioning system of a printer can be modeled as 
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where the input R (s ) represents the desired position and Y (s ) is the output position. If the input is a unit step input, the final value of the output is:
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c)

d) 
None of the above

35) Consider a system with the closed-loop transfer function 
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with input R (s) and output Y (s). When all initial conditions are zero and the input is an impulse, then the output y (t) is
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36) Consider a system represented by the block diagram: 
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The closed-loop transfer function T(s)=Y(s)/ R(s) is
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b)
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c)

d) 
   None of the above


37) Consider the block diagram below for Problems 38 to 40.
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38) The closed-loop transfer function T(s) = Y(s)/R(s) is:
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39) The closed-loop unit step response is:
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40) The final value of y(t) is:
[image: image67.png]lim,— 0 (=10




a)

[image: image68.png]Yo = limy o (2



b)

[image: image69.png]Tim; e ¥(2





c)

[image: image70.png]¥ss = limyo0 ¥(1)=1.25



d)

41) Consider the differential equation 
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is a unit step. The poles of this system are:
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b)
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c)

d)    None of the above
42) A car of mass m =1000kg is attached to a truck using a spring of stiffness K = 20000 N/m and a damper of constant b = 200 Ns/m. The truck moves at a constant acceleration of a = 0.7 m/s2. 
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The transfer function between the speed of the truck and the speed of the car is :
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c)

d)        None of the above
43) Consider the closed-loop system: 
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Compute the closed-loop transfer function and the closed-loop zeros
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44) Consider the feedback system: 
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Assuming R(s) = 0, the closed-loop transfer function from the disturbance D(s) to the output Y(s) is:
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d)

45)Important modern applications of control systems include which of the following?
a) Fuel-efficient and safe automobiles
b) Autonomous robots
c) Automated manufacturing

           d) All of the above
46)Complete the following sentence. Control of an industrial process by automatic rather than manual means is often called ________.
a) a design gap.


b) automation.
c) a specification.


d) negative feedback
47)Complete the following sentence: _________ are intrinsic in the progression from an initial concept to the final product.

a) Flyball governors


b)Closed-loop feedback systems
b)Open-loop control systems

d)Design gaps
48)Complete the following sentence: Control engineers are concerned with understanding and controlling segments of their environments, often called ________.
a) risk.




b) systems.
c) design synthesis.


d) trade-offs.
49)Early pioneers in the development of systems and control theory include:
a) H. W. Bode



b) H. Nyquist
c) H. S. Black



d) All of the above
50)Complete the following sentence: An open-loop control system utilizes an actuating device to control a process _______.
a) in engineering synthesis.

b) in engineering design.
c) using feedback.


d)without using feedback.
51)A system with more than one input variable or more than one output variable is known by what name?
a) Robust control system

b) Closed-loop feedback system
c) Open-loop feedback system

d) Multivariable control system
52)Control engineering is applicable to which fields of engineering?
a) Chemical and environmental

b) Mechanical and aerospace
c) Electrical and biomedical

d) All of the above
53)Closed-loop control systems should have which of the following properties:

a) Desirable responses to commands
   b) Low sensitivity to changes in the plant parameters
c) Good regulation against disturbances
d) All of the above
54) The slope of the asymptotic plot at very low(ω <<!) and (ω >>10) frequencies are, respectively:
a) At low frequency: slope = -20 dB/dec and at high frequency: slope = -20 dB/dec

b) At low frequency: slope = 20 dB/dec and at high frequency: slope = 20 dB/dec

c) At low frequency: slope = 0 dB/dec and at high frequency: slope = -40 dB/dec

d) At low frequency: slope = 0 dB/dec and at high frequency: slope = 20 dB/dec

55) The percent overshoot of the output to a unit step input is approximately:
a) PO = 1%  b) PO = 20%  c) PO = 9%  d) No overshoot
56) Using the Routh-Hurwitz criterion, determine whether the system is stable, unstable, of marginally stable.
a) Stable b) unstable c) marginally stable
57) A digital control system uses digital signals and a digital computer to control a process.

a) True 

b) False

58) The sampled signal is available only with limited precision.
a) True 

b) False

59) Root locus methods are not applicable to digital control system design and analysis.

a) True 

b) False

60) A sampled system is stable if all the poles of the closed-loop transfer function lie outside the unit circle of the z-plane.

a) True 

b) False

61) The z-transform is a conformal mapping from the s-plane to the z-plane by the relation z = esT.

a) True 

b) False

62) The signal flow graph is used to find the 

a) stability of the system 

b) Transfer function of the system

c) Controllability of the system

d) Observability of the system

63) The transfer function of the linear system is the 

a) ratio of the output ,Vo (t) and input Vi (t)

b)ratio of the derivatives of the out put and the input

c) ratio of the Laplace transform of the out put and that of the input with all intial conditions zeroes 

d) None of the these.

64)The impulse response of an RL circuit is a

a) rising exponential function
b) decaying exponential function

c) step function

d) Parobolic function

65)A synchro transmitter receiver unit is a

a) two phase ac device
b) 3-phase ac device

c) dc device


d) single phase ac device

66) In the derivative error compensation damping 

a) decreases and settling time decreases 

b) increases and settling time increases 

c) decreases and settling time increases

d) increases and settling time decreses.

67)In the position control systems,the device used for providing rate feedback voltage is called 

a) Potentiometer b) Synchro- transmitter c) synchro transformer d) Tachogenerator

68) The ac motor used in servo application is a

a) single phase induction motor 
b) two phase induction motor 

c) three phase induction motor 
d) synchronous motor

69) The steady state error of a stable type 0 unity feedback system ,for a unit step function is 

a) 0 

b) ∞
 
c) Kp 

d) 1/ (1+Kp )

70.Root locus can be used to predict the system transient response

a)true b)false

71)The most common use of the synchros is 

a)as error detector

b)for transmission of arithmetic data

c)for transmission of angular data

d)for synchronization

72)Synchro transmitter acts like

a)an induction motor b)a transformer c)an alternator d)a rectifier

73)The following device may be used to control the position of a very small load

a)an AC servo motor b)a DC servo motor c)a synchro d)none of these

74)The phase cross frequency is the one at which the phase angle is

a)0 b)90 c)-90 d)180

75)Gain margin is the reciprocal of the gain at frequency at which the phase angle is

a)0 b)90 c)180 d)-90

76).Lead-lag compensation is needed for

a)transient response improvement

b)steady state response improvement

c)both transient and steady state response improvement

d)none of these

77)Addition of poles in transfer function causes

a)lead compensation b)lag compensation c)lag-lead compensation d)none

78)Addition of zero’s in transfer function causes

a)lead compensation b)lag compensation c)lag-lead compensation d)none

79)Presence of non-linearities in a control system tends to introduce

a)transient error b)instability c)steady-state error d)all the above

80) A phase lag compensation will be 

a) improve relative stability  b) increase the speed of response 

c) increase Band width        d) increase overshoot 

81) For making the unstable system stable 

a) gain of the system should be increases 

b) gain of the system should be decreases  

c) the number of zeroes to the loop transfer function should be increased 

d) the number of poles to the loop transfer function should be increased

82) As compared to a closed loop system, an open loop system is 

a) more stable as well as more accurate 

b) less stable as well as less accurate 

c) more stable but less accurate 

d) less stable but more accurate 

83) The phase lead compensation is used to 

a) increase rise time and decrease overshoot 

b) decrease both rise time and overshoot 

c) increase both rise time and overshoot 

d) decrease rise time and increase overshoot 

84) A linear discrete time system has the characteristic equation   , Z3-0.81Z=0

The system is 

a) stable b) marginally stable c) unstable d) stability cannot be accessed from the given information

85) Non minimum phase transfer function is defined as the transfer function , which has

a) Zeroes and poles in the right half of s plane 

b) zeroes in the left  half of s plane  

c) poles in the right half of s plane 

d) poles in the left  half of s plane

86) For a second order system, the damping ratio,0<ξ<1,then the roots of the characteristic polynomial are

a) real but not equal 

b) real and equal 

c) complex conjugates 
d) imaginary 

87) Lead compensator 

1)increases the  margin of the stability 

2) speeds up transient response 

3) does not affect the system error constant 

a) 2 & 3 are correct b) 1 & 2 are correct    c) 1 & 3 are correct d) all are correct

88) In a synchro error detector, the output voltage is proportional to [ω (t)] n, where ω(t)

Is the rotor velocity and n equals 

a) -2 
b) -1
c) 1
d) 2

89) The constant M-circles corresponding to the magnitude (M) of the closed loop transfer function of a linear system of values of M greater than one lie in the G plane is 

a) right of the M=1 line 

b) left of the M=1 line 

c) upper side of the M=+j1 line 

d) lower side of the M=-j1 line 

90) An effect of phase-lag compensation on servo system performance is that 

a) for a given relative stability, the velocity constant is increased 

b) for a given relative stability, the velocity constant is decreased 

c) the bandwidth of the system is increased 

d) the time response is made faster 

91) The transfer function of the tachometer is of the form 

a) Ks 
b) K/s 
c) K/(s+1)    d) K/s(s+1)

92)The principles of homogeneity and superposition  are applied to 

a) linear time variant system 
b) non-linear time invariant system

c) linear time invariant systems d) non-linear time invariant systems

93) the final value theorem is  used to find the 

a) Steady state value of the system output 

b) intial value of the system output 

c) transient behaviour of the system output 

d) None of these

94)For a feedback control system of type 2, the steady state error for a ramp input is 

a) infinite b) constant c) zero d) indeterminate

95) The transfer function of the system is 10/1+s.When operated as a unity feedback system ,the steady state error will be 

a) zero b) 1/11 c) 10
d) infinity 

96) If the gain of the open loop system is doubled ,the gain margin 

a) is not affected b)gets doubled c) becomes half d) become one fourth 

97) sinusoidal oscillators are 

a) stable b) unstable c) marginally unstable d)conditionally stable 

98) phase margin of the sytem is used to specicy 

a) relative stability b) absolute stability c) time response d)frequency response 

99)Which of the following is an example of an open loop system ?

a) House hold refrigerator 

b) Respiratory system of an animal

c) Stabilizations of air pressure entering in to a mask  

d) Execution of a program by a computer

100) In a Bode plot of a unity feedback control system , the value of phase of G(j ω) at the gain cross over frequency is -125º. The  phase margin will be 

a)-125º 
b) -55º

c) 55º

d)125º

