
DOS : VibrationDOS : Vibration
sources and Fouriersources and Fourier

AnalysisAnalysis
Number of participants: 14Number of participants: 14

1.1. 12 respondents12 respondents

YesYes 11 votes11 votes

NoNo 1 vote1 vote

Partly (I fell asleep)Partly (I fell asleep) 0 votes0 votes

I have watched the video on vibrationI have watched the video on vibration
sources before coming to the classsources before coming to the class

92%92%

8%8%

0%0%
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2.2. 3 correct answers3 correct answers
out of 12 respondentsout of 12 respondents

✓✓
I understood mostI understood most
of the contentof the content 3 votes3 votes

I understood theI understood the
general conceptsgeneral concepts
but did not graspbut did not grasp
the mathematicsthe mathematics

9 votes9 votes

I did notI did not
understand theunderstand the
concepts nor theconcepts nor the
mathematicsmathematics

0 votes0 votes

3.3. 4 correct answers4 correct answers
out of 10 respondentsout of 10 respondents

✓✓ A bell ringingA bell ringing 7 votes7 votes

A worker using aA worker using a
jack hammerjack hammer 3 votes3 votes

✓✓

The bar of aThe bar of a
football goalfootball goal
vibrating aftervibrating after
being hit by a ballbeing hit by a ball

9 votes9 votes

Vibrations due to aVibrations due to a
spinning washingspinning washing
machinemachine

2 votes2 votes

After watching the video I think thatAfter watching the video I think that

25%25%

75%75%

0%0%

The following are examples of freeThe following are examples of free
mechanical vibrationsmechanical vibrations

70%70%

30%30%

90%90%

20%20%
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4.4. 8 correct answers8 correct answers
out of 12 respondentsout of 12 respondents

✓✓

A harmonicA harmonic
excitation is aexcitation is a
special case of aspecial case of a
periodic excitationperiodic excitation

10 votes10 votes

A periodicA periodic
excitation is aexcitation is a
special case of aspecial case of a
harmonic excitationharmonic excitation

2 votes2 votes

The period of aThe period of a
random signal israndom signal is
much smaller thanmuch smaller than
for an harmonic onefor an harmonic one

0 votes0 votes

✓✓

A random forceA random force
signal has ansignal has an
infinite periodinfinite period

9 votes9 votes

5.5. 2 correct answers2 correct answers
out of 14 respondentsout of 14 respondents

✓✓ periodicperiodic 9 votes9 votes

✓✓ harmonicharmonic 6 votes6 votes

randomrandom 1 vote1 vote

Which of the following statementsWhich of the following statements
are true ?are true ?

83%83%

17%17%

0%0%

75%75%

A rigid rotating machine induces aA rigid rotating machine induces a
force that isforce that is

64%64%

43%43%

7%7%
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6.6. 9 correct answers9 correct answers
out of 12 respondentsout of 12 respondents

harmonic forceharmonic force 3 votes3 votes

✓✓ periodic forceperiodic force 9 votes9 votes

random forcerandom force 0 votes0 votes

7.7. 7 correct answers7 correct answers
out of 12 respondentsout of 12 respondents

✓✓
IncreasesIncreases
proportionallyproportionally 7 votes7 votes

DecreasesDecreases
proportionallyproportionally 0 votes0 votes

Increases with theIncreases with the
square of thesquare of the
rotational speedrotational speed

5 votes5 votes

Decreases with theDecreases with the
square root of thesquare root of the
rotational speedrotational speed

0 votes0 votes

Any rotating machine produces aAny rotating machine produces a

25%25%

75%75%

0%0%

When the rotational speed of aWhen the rotational speed of a
machine increases, the frequency ofmachine increases, the frequency of
the forces producedthe forces produced

58%58%

0%0%

42%42%

0%0%
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8.8. 10 correct answers10 correct answers
out of 12 respondentsout of 12 respondents

harmonicharmonic 2 votes2 votes

✓✓ periodicperiodic 10 votes10 votes

randomrandom 0 votes0 votes

The force applied by a pedestrianThe force applied by a pedestrian
walking or running at constant speedwalking or running at constant speed
on a bridge ison a bridge is

17%17%

83%83%

0%0%
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9.9. 10 correct answers10 correct answers
out of 11 respondentsout of 11 respondents

0.50.5
MinimumMinimum

1.831.83
MeanMean

22
MaximumMaximum

22
MedianMedian

0.440.44
StandardStandard
deviationdeviation

0.190.19
VarianceVariance

Correct answerCorrect answer

Between 1 and 3Between 1 and 3

The main frequency of excitation forThe main frequency of excitation for
walking pedestrians is aroundwalking pedestrians is around
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10.10. 12 correct answers12 correct answers
out of 12 respondentsout of 12 respondents

any type of signalany type of signal 0 votes0 votes

only randomonly random
signalssignals 0 votes0 votes

✓✓
only periodiconly periodic
signalssignals 12 votes12 votes

11.11. 3 correct answers3 correct answers
out of 10 respondentsout of 10 respondents

✓✓

multiples of themultiples of the
fundamentalfundamental
angular frequencyangular frequency
= 2pi/T= 2pi/T

10 votes10 votes

odd multiples ofodd multiples of
the fundamentalthe fundamental
frequency = 2pi/Tfrequency = 2pi/T

0 votes0 votes

✓✓

multiples of themultiples of the
fundamentalfundamental
frequency = 1/Tfrequency = 1/T

3 votes3 votes

The discrete Fourier transformThe discrete Fourier transform
applies toapplies to

0%0%

0%0%

100%100%

The discrete Fourier transformThe discrete Fourier transform
computes amplitudes of sine andcomputes amplitudes of sine and
cosine functions at frequenciescosine functions at frequencies
which arewhich are

100%100%

0%0%

30%30%
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12.12. 8 correct answers8 correct answers
out of 11 respondentsout of 11 respondents

✓✓

It providesIt provides
information aboutinformation about
the mainthe main
frequencies offrequencies of
excitation whichexcitation which
could causecould cause
structuralstructural
resonanceresonance

8 votes8 votes

The signal is moreThe signal is more
compact in thecompact in the
frequency domainfrequency domain

2 votes2 votes

It is easier to addIt is easier to add
signals in thesignals in the
frequency domainfrequency domain

1 vote1 vote

13.13. 9 correct answers9 correct answers
out of 9 respondentsout of 9 respondents

✓✓ any type of signalany type of signal 9 votes9 votes

periodic signalsperiodic signals
onlyonly 0 votes0 votes

harmonic signalsharmonic signals
onlyonly 0 votes0 votes

it depends on theit depends on the
type of excitation oftype of excitation of
the systemthe system

0 votes0 votes

It is interesting to transform anIt is interesting to transform an
excitation signal from the timeexcitation signal from the time
domain to the frequency domaindomain to the frequency domain
becausebecause

73%73%

18%18%

9%9%

The continuous Fourier transformThe continuous Fourier transform
applies toapplies to

100%100%

0%0%

0%0%

0%0%
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14.14. 5 correct answers5 correct answers
out of 9 respondentsout of 9 respondents

a cosine functiona cosine function 0 votes0 votes

a sine functiona sine function 1 vote1 vote

✓✓ a sinc functiona sinc function 5 votes5 votes

a complex functiona complex function
which cannot bewhich cannot be
computedcomputed
analyticallyanalytically

3 votes3 votes

15.15. 0 correct answer0 correct answer
out of 9 respondentsout of 9 respondents

✓✓

allows to extractallows to extract
the informationthe information
about the naturalabout the natural
frequencyfrequency

2 votes2 votes

cannot becannot be
computedcomputed
analyticallyanalytically

0 votes0 votes

✓✓
is the transferis the transfer
function X(w)/F(w)function X(w)/F(w) 7 votes7 votes

The continuous Fourier transform ofThe continuous Fourier transform of
a rectangle (pulse) isa rectangle (pulse) is

0%0%

11%11%

56%56%

33%33%

For a SDOF system (and MDOF), theFor a SDOF system (and MDOF), the
Fourier transform of the impulseFourier transform of the impulse
response h(t)response h(t)

22%22%

0%0%

78%78%
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16.16. 7 correct answers7 correct answers
out of 7 respondentsout of 7 respondents

✓✓
multiplication in themultiplication in the
frequency domainfrequency domain 7 votes7 votes

convolution in theconvolution in the
frequency domainfrequency domain 0 votes0 votes

deconvolution indeconvolution in
the frequencythe frequency
domaindomain

0 votes0 votes

division in thedivision in the
frequency domainfrequency domain 0 votes0 votes

17.17. 3 correct answers3 correct answers
out of 7 respondentsout of 7 respondents

Discrete andDiscrete and
periodicperiodic 3 votes3 votes

✓✓
Continuous andContinuous and
periodicperiodic 3 votes3 votes

Discrete with theDiscrete with the
same number ofsame number of
samples as thesamples as the
original signaloriginal signal

1 vote1 vote

Convolution in the time domainConvolution in the time domain
corresponds tocorresponds to

100%100%

0%0%

0%0%

0%0%

The continuous Fourier transform ofThe continuous Fourier transform of
a sampled signal isa sampled signal is

43%43%

43%43%

14%14%
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18.18. 0 correct answer0 correct answer
out of 0 respondentout of 0 respondent

The samplingThe sampling
frequency is toofrequency is too
high with respecthigh with respect
to the frequencyto the frequency
content of thecontent of the
signalsignal

0 votes0 votes

✓✓

The samplingThe sampling
frequency is toofrequency is too
low with respect tolow with respect to
the frequencythe frequency
content of thecontent of the
signalsignal

0 votes0 votes

The samplingThe sampling
frequency is equalfrequency is equal
to the frequencyto the frequency
content of thecontent of the
signalsignal

0 votes0 votes

Aliasing happens whenAliasing happens when

0%0%

0%0%

0%0%
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19.19. 0 respondent0 respondent

camera shutter speed and frame rate match helicopter`s rotorcamera shutter speed and frame rate match helicopter`s rotor

YouTube (camera shutter speed andYouTube (camera shutter speed and
frame rate match helicopter`sframe rate match helicopter`s
rotor)rotor)
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20.20. 1 correct answer1 correct answer
out of 3 respondentsout of 3 respondents

decreasing the timedecreasing the time
step of thestep of the
sampling signal,sampling signal,
keeping the totalkeeping the total
measurement timemeasurement time
constantconstant

2 votes2 votes

increasing the timeincreasing the time
step of thestep of the
sampling signal,sampling signal,
keeping the totalkeeping the total
measurement timemeasurement time
constantconstant

0 votes0 votes

✓✓

increasing theincreasing the
measurement time,measurement time,
whatever the timewhatever the time
step of thestep of the
sampling signalsampling signal

1 vote1 vote

21.21. 0 correct answer0 correct answer
out of 0 respondentout of 0 respondent

The frequencyThe frequency
resolution of theresolution of the
DFTDFT

0 votes0 votes

✓✓

The maximumThe maximum
frequency of thefrequency of the
DFTDFT

0 votes0 votes

It has no influenceIt has no influence
on the DFTon the DFT 0 votes0 votes

When using Fast Fourier TransformWhen using Fast Fourier Transform
on sampled signals, you canon sampled signals, you can
increase the frequency resolution byincrease the frequency resolution by

67%67%

0%0%

33%33%

When using DFT, the time step ofWhen using DFT, the time step of
the sample signal has an influencethe sample signal has an influence
onon

0%0%

0%0%

0%0%
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22.22. 4 correct answers4 correct answers
out of 9 respondentsout of 9 respondents

200 Hz200 Hz 3 votes3 votes

✓✓ 100 Hz100 Hz 4 votes4 votes

It depends on theIt depends on the
length of thelength of the
measurementmeasurement

2 votes2 votes

Suppose the sampling frequency ofSuppose the sampling frequency of
the accelerometer on yourthe accelerometer on your
smartphone is 200 Hz. Up to whatsmartphone is 200 Hz. Up to what
frequency can you measurefrequency can you measure
acceleration signals ?acceleration signals ?

33%33%

44%44%

22%22%
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