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Inquiring Activities on the Acoustic Phenomena Using
Sound Card in Personal Computer
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Inquiring activities on the acoustic phenomena have been carried out by using a sound card installed in a personal
computer, A sound card is cheaper and more accessible to the students than the precision equipment such as a function
generator or an oscilloscope, The students record the sounds from various acoustic phenomena to the sound card,
Then they analyze the frequency spectrums of that sounds by using a program, Inquired phenomena include beat
by two tuning forks, sound from Rijke tube, pouring sound, breaking of a wine glass and pop—up sound of a wine
bottle, Through these activities students perform quantitative analysis of various phenomena due to superposition,
resonance and standing wave,

Keywords. Education of acoustics, Sound cards, Inquiry activities
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Fig. 1. (a) Typical control panel of ‘Sound 1.5’ for generation
of sound and (b) schematic diagram of typical
experimental setup.
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Fig. 2. Experimental setup for beat by two tuning forks.
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Fig. 3. (a) Time domain waveform of a beat by two tuning
forks and (b) frequency spectrum of the beat.
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Fig. 6. Time-frequency analysis of sound generated from
Rijke tube with a heating gauze placed at the lower half.
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Fig. 7. Frequency spectrums of sound being generated by
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second and (b) 28.6 second.

o] 3 205 Wb olefat BT WA} Bk
#ich 29 7 Zol7h of 45 em?) Alelefe] £ A9
A ISR 2918 AR FFER S8 dte] 22 100
2 B4 Aziict Fake BAE o Agolr), 1% 7@
= 52 0E7] AIRSE F 11.4% AH OS2 208 Hz, 617
Hz, 1034 Hz&} 1439 Hz9| =3 ZF<7F 24 = Qo
I3 7 (b= 28.6% XA 02 272 Hz, 817 Hz, 1300 Hz%}
1900 HrO) 3L 21545 2Qleh ofiz oSk e} o
Bo] Ao B Fok Ful47 olAlt ¢ Huh Tl B
o FAVYL ehdick

19 82 ok sk Alglo @ 7o)z} oF 30 cm@l
Mool S A9 wA WSS 2o ARk
4 Asjolt}, o] 2} g4 Bol x}sa: R
ol o Zu 2l o] B4 W) BURNS 29

3] Kol Ftt (8],

N

3.4, 292 TTRTH Y]

ool o}glo] LR A gk, ofe

7}&2 o] gsle] X=X 7|7|E A|=SHT

HA ZreF 2he FEY O S 22 AReE
7IER 553510] 48] 1L00% Ful 2445 Sl (2
U9 BR), o|RHE T Te] FHFIRE Folul
M e = R e I B e e
At oS WA, 78] S e
o] QiLe FE3 5o 2 AT S AujAo] FEstaL

=
207 gholl EE=F ke Fal A3t

o

5000F

(4
4s00f ||

=
3
=]

H.
g 8
8 o

N
3
=]

Frequency (Hz)

0 10 20 30 40 50 E;J 70 80 9;3 160
Time {second)
72 8. 30 cm AZIHo 22 WE If L=
S EEE
Fig. 8. Time-frequency analysis of sound being generated
by pouring water into a 30 cm cylinder.

22|9| AlZ-Fifs



=2l 1.0- 4ol =5 ¥4

103 " 3 o g o o 0 " o o
S 700518 00518 00520 00521 00522 00523 00524 OGS2S 00526 00527

1 Q0000000 0000000000000000g0 000000000000y (IS
0 ooooo 06:25.8

5036

10|

1937 T 0 0 0 0 T 0 0 1 A
ar 2w S B0 W0 120 140D B0 S0 272
TS (Hz)

Eaw |

99 nazaahee —— g

02 9. E5F [ HE4 AHEH
Fig. 9. Frequency spectrum of a wine glass.
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Fig. 10. Sound generated by pop-up of a cork stopper from
a wine bottle. Time domain waveform, frequency
spectrum and time-frequency analysis.
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Fig. 11. A syringe used for analysis of pop-up sound for
different diameters and lengths of air columns.
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