Date of Lab L['[ 3 0 Date of Submission 5/ n

Laboratory Report

Title

QESononce ih & pre

Homeroom | Section

[l k Rame /l/&ly/‘sa f/)/‘Oﬂoya

Lab Partners /{/‘Zuk/‘ \_ra./‘ 70

Summary

/Qéfmame; oCcects when 1he /fffcféf?f/ of" 7he Sovundl
(SounA Source) and 7he. patiral 7//5)7”5/75/ 07ﬂ 2178 /o/zmm
matched . In 7his /ﬂb we /c"mmi out the pesepaice

i (e f{

el 0/ fgat‘ 7‘“/?6 cxéwy,n g water's Jepe) # 0

W a d A
/}e moed7T €C‘Aﬂ(’({ /Dﬂ/ﬂ?‘ A //6; feScoricre € /()()//Z/?L /4,/6
(alrifated The [vave/en g7/ Frors the (eng o air colamnl
IN resenant€ and (my/wm-ed ;4 Fo Hhe pheoretrcel vafues _

Some [{11’ fé/ ence showed #he /)05!"’?‘/‘0/7 t*/ 7€ antrned e

- Meet a deadline - Write logically - Write clearly + Write with your own words

Teacher's Comments

Ty
L ¢

,
¢ 'r"r-\/v;‘ac' ¥ ciraolf el e ,-.;.',Ip . 1.”-4?[ ’

1 2 3 4 5 6 T 8 9
Due Summary | Intro. | Method. Results Table/Fig. Discussion Clearness General
..}.- 4 -t + -t F+

*  Use this form as a cover sheet.
*  Submit your reports by the seventh day after your lab.

Keio Academy of New York T™

et (2 '5’,«-:‘ Pin



2. Introduction

Objectives : to observe the resonance phenomenon that occurs when the vibration frequency of sound and the
natural frequency of air column match. Calculate the wavelength of the sound from the length of the air column and
compares it with the theoretical values.

Theory :
®  Wavelength : the spatial period of a periodic wave; the distance over which the wave's shape repeats

A=V/f

e Resonance : a phenomenon in which sound generators having equal frequencies, and when one generator
sounds, the other sounds a sound.

e Both Ends Open Air Column : both ends must be antinode

e One End Open Air Column : closed side must be node and the other side must be antinode

OpenEnd Closed-End
1st Harmonic 1st Harmonic

3. Experimental

Apparatus : Air-Water Column / Reservoir / Tune Fork (C,B,A,G,F,E,D,C) / Mallet / Stand / Thermometer
Rewmating =211
AixColum

e

Tuning fork forcing
air coumn into
resonance




Method :

1. Measure the room temperature, then calculate the speed of sound
V =331.5+ 0.6t [m/s]
- AB=
+
2. Use the speed of sound which I calculate before and find the b
theoretical wavelength and length of air columns of each frequency of A |}
8 tuning forks i
] -
Wavelength iexp=V/f
Length of Air Column in Resonance A= Rexp/4
- 1st Harmonic B
B=3hkexp/4
- 2nd Harmonic ‘
3. Let the surface level of water move to the area of Atheo or Btheo, and '
find the experimental A and B by the resonance between fork tune and
air column
4. Then calculate experimental value of wavelength and length of air —
columns of each frequency of 8 tuning forks
5. Find the location of antinode at the open end by
AA = Atheo - Aexp
AB = Btheo - Bexp
4. Result
Temperature : 24.0°C Speed of Sound : 345.9
Table 1 : Comparison of Theoretical and Experimental Values of each Tune Fork
Tune Fork Theoretical Experimental
Frequency Mheo Atheo Btheo( Aexp Bexp hexp Jexp AA AB
J(Hz) {cm) (cm) cm) (cm) (cm) (cm) (Hz) | (cm) (cm)
¢ 512 67.6 16.9 50.7 16.9 495 65.2 530 0 1.2
B 480 72.1 18.0 54.1 17.0 53.3 72.6 476 1.00 0.800
A 426.7 81.1 20.3 60.8 21.0 593 76.6 452 -1.00 1.50
G 384 90.1 22.5 67.6 213 66.6 90.6 382 1.20 1.00
E 3413 101 252 75.8 243 752 101.8 340 0.90 0.600
E 320 108 27.0 81.0 26.8 80.2 106.8 324 0.20 0.800
D 288 120 30.0 90.0 295 / / / / !
C 256 135 338 101.2 326 / / / / /




Table 2 : % Error

st Harmonic (A) 2nd Harmonic (B)
C 0 2.4%
B 5.6% 1.5%
A 4.9% 2.5%
G 5.3% 1.5%
F 3.6% 0.79%
E 0.74% 0.99%

5. Discussion

We could know the resonance point because the sound on that level is different from others. This sound
difference shows the appropriate wavelength for the resonance for that tune. As you can see from Table 1, the
experimental values are very close to the theoretical, and Table 2 proves it. However, I think this small error was
caused by the position of antinode. If you have positive AA or AB, it means the antinode was Jutted out, and
negative value means the antinode was got into the tube. Therefore, in my experiment, only 1st Harmonic of A tune
has negative number, so that one’s antinode was got into the tube. It was occurred because we brought the tune too

close to the tube. Others have positive numbers, so they have the antinodes over the bnm Also, it was difficult o
hear the sound because everyone was doing same thing at the same time, so mlsreadmg and mishearring might
happen.

6. Conclusion

@ The resonance point of the sound can be know by its echo.
® We can calculate the wavelength from the length of air column in resonance
e  We can know the position of antinode by the difference of theoretical and experimental values.

7. Opinion
I was impressed by this lab because the way of hearing was very different. If | moved a cup a little bid up
or down, the sound changes and it did not sound well. From this lab, ] learned the sound of frequencies are very

different. We do not care about it when we are living, but they have very huge difference between one sound and
others.
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