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1. The system does notvibrate harmonically. This is because based on the graph, itcan be seen that the

amplitude ofthe graph does notstay constantand the periodic
ocsillations are irregular. However, for

system to vibrate harmonically the sine or
cosine wave has a fixed amplitude and fixed frequency. Therefore,

the system does not vibrate harmonically and this
can be caused by the difference in the natural frequency of

the supporting beams and themasses.

2. Itdoes notproduce similar vibration waveform.
This is because based on the equations (18) and (19),

x, =v,B,sin (W,t +01) + Bzsin(W,t +41) 3

C2=B,sin (W,t+4.) +BSin (Wit+Or)

we can see thata, ands will have differentwaveforms. This is due tothe amplitude ofwave I is multipled

by 1, andrespectively.

3. No, the vibration amplitude cannotbe used againsttime plots tomeasure the
natural frequencies of the system.

The waveforms consistofdifferentsine and cosine waves ofthe different natural frequencies. We can use

Fourier Transform to determine the natural frequencies ofthe system. Using software
for FastFourier Transform

can help toconvertthe signal from a time domain intoa frequency domain, which allow us determine
the

vibration amplitude and measure the natural frequencies ofthe system.



4. By installing amotor on the roof can lead to potential vibration problems,
especially whenthe motor is notproperly

supported or balanced. The vibrations can cause the building
toshake in one direction (one axis) vigorously

which

can cause to discomfortand noise for people in the building. Inaddition,
vibration will cause stress and

strain on

the building structure ifthe natural frequency ofthe building matches
the motor's frequency which

lead to resonance to occur at 9.2Hz and 23Hz. based on the data collected in experiment 2.
Also, these vibration

will resultin structural damage tothe pillars over time and cause the building
to lose itsstructural durability over time.

There are several actions to take toreduce the vibration levels caused by
the motor. Firstis to install shock

absorber

beneaththemotor. Thiswill absorb thevibration produced by the motor andprevent
them from transmitting tothe building

structure. Second is to balancethemotor, itwill reduce the amountofvibration generated when it
is operating. The unbalanced

motor can cause excessive vibration and lead to wear andtear on the equipmentas well
as unwanted vibrations tothebuilding
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=8800,k2 =8520 We can conclude that the vibration levels will

decrease ifthe motor were tobe installed-
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