
VIB : MDOF systemsVIB : MDOF systems
Number of participants: 29Number of participants: 29

1.1. 0 correct answer0 correct answer
out of 22 respondentsout of 22 respondents

✓✓ YesYes 10 votes10 votes

✓✓
Yes, but at 1.5xYes, but at 1.5x
speedspeed 9 votes9 votes

✓✓ NoNo 4 votes4 votes

Did you watch the video on MDOFDid you watch the video on MDOF
systems?systems?

45%45%

41%41%

18%18%
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2.2. 16 correct answers16 correct answers
out of 22 respondentsout of 22 respondents

Calculating theCalculating the
eigenvalues of theeigenvalues of the
stiffness matrix K ofstiffness matrix K of
the systemthe system

4 votes4 votes

✓✓

solving asolving a
generalizedgeneralized
eigenvalue problemeigenvalue problem
of the type (K-of the type (K-
w^2M) {Phi} = 0w^2M) {Phi} = 0

16 votes16 votes

Calculating theCalculating the
eigenvalues of theeigenvalues of the
mass matrix M ofmass matrix M of
the systemthe system

1 vote1 vote

Calulating w=K/MCalulating w=K/M 1 vote1 vote

The mode shapes andThe mode shapes and
eigenfrequencies of a system areeigenfrequencies of a system are
determined by (K and M are thedetermined by (K and M are the
stiffness and mass matrices)stiffness and mass matrices)

18%18%

73%73%

5%5%

5%5%
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3.3. 18 correct answers18 correct answers
out of 21 respondentsout of 21 respondents

2n natural2n natural
frequenciesfrequencies 1 vote1 vote

✓✓
n naturaln natural
frequenciesfrequencies 18 votes18 votes

(n + the number of(n + the number of
excitations) naturalexcitations) natural
frequenciesfrequencies

2 votes2 votes

it depends on theit depends on the
type of systemtype of system 0 votes0 votes

If a system has n degrees of freedom,If a system has n degrees of freedom,
it hasit has

5%5%

86%86%

10%10%

0%0%
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4.4. 20 respondents20 respondents

5.5. 3 correct answers3 correct answers
out of 18 respondentsout of 18 respondents

✓✓ stiffness matrixstiffness matrix 7 votes7 votes

✓✓ mass matrixmass matrix 10 votes10 votes

damping matrixdamping matrix 4 votes4 votes

Where are the resonant frequenciesWhere are the resonant frequencies
of the 2 DOFs system on this graph ?of the 2 DOFs system on this graph ?

The mode shapes are orthogonalThe mode shapes are orthogonal
with respect to thewith respect to the

39%39%

56%56%

22%22%
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6.6. 12 correct answers12 correct answers
out of 16 respondentsout of 16 respondents

reduce the numberreduce the number
of equations toof equations to
solvesolve

3 votes3 votes

✓✓

decouple thedecouple the
equations ofequations of
motion andmotion and
facilitate solvingfacilitate solving
themthem

12 votes12 votes

work with physicalwork with physical
quantities for aquantities for a
betterbetter
understanding ofunderstanding of
the system'sthe system's
behaviorbehavior

1 vote1 vote

7.7. 4 correct answers4 correct answers
out of 18 respondentsout of 18 respondents

✓✓ the eigenfrequencythe eigenfrequency 11 votes11 votes

the anti-resonancethe anti-resonance
frequencyfrequency 3 votes3 votes

✓✓
the dampingthe damping
coefficientcoefficient 9 votes9 votes

The interest of projecting theThe interest of projecting the
equations of motion in the modalequations of motion in the modal
domain is to:domain is to:

19%19%

75%75%

6%6%

Which of these quantities is a globalWhich of these quantities is a global
quantity for a given structurequantity for a given structure

61%61%

17%17%

50%50%
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8.8. 18 respondents18 respondentsWhere is the anti-resonance of the 2Where is the anti-resonance of the 2
DOFs system on this graph ?DOFs system on this graph ?
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9.9. 13 correct answers13 correct answers
out of 16 respondentsout of 16 respondents

The contribution toThe contribution to
the response of thethe response of the
two close modes astwo close modes as
equal amplitudeequal amplitude
and equal phaseand equal phase

0 votes0 votes

✓✓

The contribution toThe contribution to
the response of thethe response of the
two close modestwo close modes
has equalhas equal
amplitude andamplitude and
opposite phaseopposite phase

13 votes13 votes

The displacementThe displacement
is zero for the twois zero for the two
closest modesclosest modes

3 votes3 votes

10.10. 4 correct answers4 correct answers
out of 17 respondentsout of 17 respondents

✓✓ Rayleigh DampingRayleigh Damping 11 votes11 votes

Lagrange DampingLagrange Damping 2 votes2 votes

✓✓ Modal dampingModal damping 8 votes8 votes

Friction dampingFriction damping 0 votes0 votes

An anti-resonance happens whenAn anti-resonance happens when

0%0%

81%81%

19%19%

What kind of hypothesis can beWhat kind of hypothesis can be
made on the damping matrix tomade on the damping matrix to
decouple the equations of motion indecouple the equations of motion in
the modal domain ?the modal domain ?

65%65%

12%12%

47%47%

0%0%
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11.11. 18 correct answers18 correct answers
out of 19 respondentsout of 19 respondents

oneone 0 votes0 votes

threethree 1 vote1 vote

✓✓ fivefive 18 votes18 votes

an infinityan infinity 0 votes0 votes

How many mode shapes andHow many mode shapes and
eigenfrequencies does this buildingeigenfrequencies does this building
simplified model have ?simplified model have ?

0%0%

5%5%

95%95%

0%0%
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12.12. 12 correct answers12 correct answers
out of 17 respondentsout of 17 respondents

✓✓

The first modeThe first mode
shape where theshape where the
two masses movetwo masses move
in phasein phase

12 votes12 votes

The second modeThe second mode
shape where theshape where the
two masses movetwo masses move
out of phaseout of phase

0 votes0 votes

A combination ofA combination of
the twothe two
modeshapesmodeshapes

5 votes5 votes

If this system is excited with anIf this system is excited with an
harmonic force applied to theharmonic force applied to the
bottom mass, whose frequency isbottom mass, whose frequency is
close to the first natural frequency,close to the first natural frequency,
the motion will correspond tothe motion will correspond to

71%71%

0%0%

29%29%
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13.13. 12 correct answers12 correct answers
out of 19 respondentsout of 19 respondents

The first modeThe first mode
shape where theshape where the
two masses movetwo masses move
in phasein phase

1 vote1 vote

The second modeThe second mode
shape where theshape where the
two masses movetwo masses move
out of phaseout of phase

6 votes6 votes

✓✓

A combination ofA combination of
the two modethe two mode
shapesshapes

12 votes12 votes

If this system is excited with anIf this system is excited with an
harmonic force applied to theharmonic force applied to the
bottom mass, whose frequency isbottom mass, whose frequency is
the average of the first and secondthe average of the first and second
natural frequencies of the system,natural frequencies of the system,
the motion will correspond tothe motion will correspond to

5%5%

32%32%

63%63%
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14.14. 8 respondents8 respondents

Why is the damping coefficientWhy is the damping coefficient
higher for the second mode than forhigher for the second mode than for
the first mode for the damped twothe first mode for the damped two
dofs system treated in the examplesdofs system treated in the examples
of the course ?of the course ?

It has to do with the energy dissipated in the springsIt has to do with the energy dissipated in the springs

By the second mode, the masses move out of phaseBy the second mode, the masses move out of phase

I don't knowI don't know

energy of spring between masses, is zero when same phaseenergy of spring between masses, is zero when same phase

anti-resonance effectanti-resonance effect

In the second mode the dashpot will be compressed and elongated so more dampingIn the second mode the dashpot will be compressed and elongated so more damping

Because of the phaseBecause of the phase
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15.15. 14 correct answers14 correct answers
out of 16 respondentsout of 16 respondents

✓✓ YesYes 14 votes14 votes

NoNo 2 votes2 votes

Because in the first mode the middle damper is not usedBecause in the first mode the middle damper is not used

This is the impulse response of aThis is the impulse response of a
damped two dofs system. Is itdamped two dofs system. Is it
possible to extract the informationpossible to extract the information
on the first natural frequency andon the first natural frequency and
damping from this curve in a simpledamping from this curve in a simple
way ?way ?

88%88%

13%13%
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16.16. 6 respondents6 respondents
How would you extract the firstHow would you extract the first
natural frequency from the impulsenatural frequency from the impulse
response ?response ?

peak pickingpeak picking

Convolution with the responseConvolution with the response

Via Father FourierVia Father Fourier

Looking after the transient by counting the time periodsLooking after the transient by counting the time periods

taking the time of first peak and f=1/Ttaking the time of first peak and f=1/T

Measure time between two peaksMeasure time between two peaks
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17.17. 10 correct answers10 correct answers
out of 16 respondentsout of 16 respondents

Yes, you can seeYes, you can see
the response of thethe response of the
second mode verysecond mode very
clearly.clearly.

2 votes2 votes

✓✓

Yes, while youYes, while you
might not see itmight not see it
well, allwell, all
information on theinformation on the
second mode issecond mode is
also contained inalso contained in
this responsethis response

10 votes10 votes

No, impulseNo, impulse
responses showresponses show
only the responseonly the response
from one mode at afrom one mode at a
timetime

4 votes4 votes

This is the impulse response of aThis is the impulse response of a
damped two dofs system. Is itdamped two dofs system. Is it
possible to extract the informationpossible to extract the information
on the second natural frequencyon the second natural frequency
and damping from this curve ?and damping from this curve ?

13%13%

63%63%

25%25%
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18.18. 18 respondents18 respondents

This is the time domain response ofThis is the time domain response of
a damped 2 DOFs system under sinea damped 2 DOFs system under sine
sweep excitation. Where do you seesweep excitation. Where do you see
the resonances on the time domainthe resonances on the time domain
response ?response ?
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19.19. 9 correct answers9 correct answers
out of 16 respondentsout of 16 respondents

as relativeas relative
displacementdisplacement
between thebetween the
neighbouring DOFSneighbouring DOFS

6 votes6 votes

✓✓

as relativeas relative
displacementdisplacement
between the basebetween the base
and each DOF.and each DOF.

9 votes9 votes

in mm instead of min mm instead of m 1 vote1 vote

20.20. 11 correct answers11 correct answers
out of 16 respondentsout of 16 respondents

✓✓

proportional to theproportional to the
appliedapplied
accelerationacceleration

11 votes11 votes

inverselyinversely
proportional to theproportional to the
appliedapplied
accelerationacceleration

2 votes2 votes

proportional to theproportional to the
appliedapplied
displacementdisplacement

3 votes3 votes

When a system is excited by itsWhen a system is excited by its
base, it is easier to write thebase, it is easier to write the
unknown displacementsunknown displacements

38%38%

56%56%

6%6%

When doing so, the equation ofWhen doing so, the equation of
motion is equivalent to the case ofmotion is equivalent to the case of
an applied force which isan applied force which is

69%69%

13%13%

19%19%
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