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DOS : MDOF systemsDOS : MDOF systems
Number of participants: 15Number of participants: 15

1.1. 11 correct answers11 correct answers
out of 12 respondentsout of 12 respondents

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

1 vote1 vote

✓✓

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

11 votes11 votes

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

0 votes0 votes

Calulating w=K/MCalulating w=K/M 0 votes0 votes

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)

8%8%

92%92%

0%0%

0%0%



06/03/2024, 15:42 Wooclap

https://app.wooclap.com/events/MNMUEI/results 2/14

2.2. 12 correct answers12 correct answers
out of 12 respondentsout of 12 respondents

2n natural2n natural
frequenciesfrequencies 0 votes0 votes

✓✓
n naturaln natural
frequenciesfrequencies 12 votes12 votes

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

0 votes0 votes

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

3.3. 6 correct answers6 correct answers
out of 10 respondentsout of 10 respondents

✓✓ stiffness matrixstiffness matrix 10 votes10 votes

✓✓ mass matrixmass matrix 6 votes6 votes

damping matrixdamping matrix 0 votes0 votes

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

0%0%

100%100%

0%0%

0%0%

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

100%100%

60%60%

0%0%
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4.4. 2 correct answers2 correct answers
out of 13 respondentsout of 13 respondents

✓✓

potentially reducepotentially reduce
the number ofthe number of
equations to solveequations to solve

5 votes5 votes

✓✓

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

10 votes10 votes

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

6 votes6 votes

5.5. 5 correct answers5 correct answers
out of 13 respondentsout of 13 respondents

✓✓ the eigenfrequencythe eigenfrequency 9 votes9 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:

38%38%

77%77%

46%46%

Which of these quantities is a globalWhich of these quantities is a global
quantity for a given structure (i.equantity for a given structure (i.e
does not change with the positiondoes not change with the position
where you measure the response)where you measure the response)

69%69%

23%23%

69%69%



06/03/2024, 15:42 Wooclap

https://app.wooclap.com/events/MNMUEI/results 4/14

6.6. 12 correct answers12 correct answers
out of 12 respondentsout of 12 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

12 votes12 votes

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

0 votes0 votes

7.7. 1 correct answer1 correct answer
out of 10 respondentsout of 10 respondents

✓✓ Rayleigh DampingRayleigh Damping 10 votes10 votes

Lagrange DampingLagrange Damping 0 votes0 votes

✓✓ Modal dampingModal damping 5 votes5 votes

✓✓ Viscous dampingViscous damping 3 votes3 votes

An anti-resonance happens whenAn anti-resonance happens when

0%0%

100%100%

0%0%

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 ?

100%100%

0%0%

50%50%

30%30%
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8.8. 10 correct answers10 correct answers
out of 14 respondentsout of 14 respondents

oneone 0 votes0 votes

threethree 2 votes2 votes

✓✓ fivefive 10 votes10 votes

an infinityan infinity 2 votes2 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%

14%14%

71%71%

14%14%
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9.9. 10 correct answers10 correct answers
out of 13 respondentsout of 13 respondents

✓✓

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

10 votes10 votes

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

2 votes2 votes

A combination ofA combination of
the twothe two
modeshapesmodeshapes

1 vote1 vote

If this system is excited with anIf this system is excited with an
harmonic force applied to the bottomharmonic force applied to the bottom
mass, whose frequency is close to themass, whose frequency is close to the
first natural frequency, the motionfirst natural frequency, the motion
will correspond towill correspond to

77%77%

15%15%

8%8%
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10.10. 8 correct answers8 correct answers
out of 10 respondentsout of 10 respondents

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

0 votes0 votes

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

2 votes2 votes

✓✓

A combination ofA combination of
the two modethe two mode
shapesshapes

8 votes8 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

0%0%

20%20%

80%80%
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11.11. 13 respondents13 respondents
Where are the resonant frequenciesWhere are the resonant frequencies
of the 2 DOFs system on this graphof the 2 DOFs system on this graph
??
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12.12. 12 respondents12 respondentsWhere is the anti-resonance of theWhere is the anti-resonance of the
2 DOFs system on this graph ?2 DOFs system on this graph ?
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13.13. 9 respondents9 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 ?

Because in the first mode the 2 mass are in phase instead in the seconde mode theyBecause in the first mode the 2 mass are in phase instead in the seconde mode they
are in opposition of phaseare in opposition of phase

..

The damping if fonction of the frequency The movements is bigger between the twoThe damping if fonction of the frequency The movements is bigger between the two
massmass

Second Natural frequency higherSecond Natural frequency higher

Eigenvalues of damping coefficient are closer to the eigenvalues of the second modeEigenvalues of damping coefficient are closer to the eigenvalues of the second mode
shapeshape

Because the spring between the 2 masses is not extendedBecause the spring between the 2 masses is not extended

The masses go in opposite directionsThe masses go in opposite directions
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It’s giroupIt’s giroup

Because in the second mode, the middle spring dissipates energyBecause in the second mode, the middle spring dissipates energy



06/03/2024, 15:42 Wooclap

https://app.wooclap.com/events/MNMUEI/results 12/14

14.14. 0 correct answer0 correct answer
out of 5 respondentsout of 5 respondents

Correct answerCorrect answer

By looking at the end of the response and extracting theBy looking at the end of the response and extracting the
period from the distance between two crossings of the axis.period from the distance between two crossings of the axis.

How would you extract the firstHow would you extract the first
natural frequency from the impulsenatural frequency from the impulse
response ?response ?

Two first same pics at the bottom (0.4)Two first same pics at the bottom (0.4)

Fourier analysis or using the exponential function decreasingFourier analysis or using the exponential function decreasing

See the frequency at steady stateSee the frequency at steady state

Determining the exponential enveloppe after the zone of interactionDetermining the exponential enveloppe after the zone of interaction

Put a low pass filter Maybe the first frequency because it is not attenuatedPut a low pass filter Maybe the first frequency because it is not attenuated
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15.15. 11 respondents11 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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16.16. 4 correct answers4 correct answers
out of 8 respondentsout of 8 respondents

as relativeas relative
displacementdisplacement
between thebetween the
neighbouring DOFSneighbouring DOFS

4 votes4 votes

✓✓

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

4 votes4 votes

in mm instead of min mm instead of m 0 votes0 votes

17.17. 5 correct answers5 correct answers
out of 8 respondentsout of 8 respondents

✓✓

proportional to theproportional to the
appliedapplied
accelerationacceleration

5 votes5 votes

inverselyinversely
proportional to theproportional to the
appliedapplied
accelerationacceleration

2 votes2 votes

proportional to theproportional to the
appliedapplied
displacementdisplacement

1 vote1 vote

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

50%50%

50%50%

0%0%

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

63%63%

25%25%

13%13%


