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The Myth of A /4— Vibration of bend string

Inspirations: Vibrating the string of thing bar from longittudinal to transverse; from both arm to single
arm; from the waves of the string to the mystery of A /4.

Battle: Resonance frequency, string tension force, half stationary wave, questions flying everywhere.

Revolution: Overturn the theory that the tension force on the same string equalizes everywhere by
measuring the length of each A /2 ; proof that the tension force enlarges from the top of the
string to the end because of the gravity of the string ; Calculate the constant of the difference
between the length of the incomplete wave on the end and A /4 / the last complete A /2.
Proof that the constant is decided by the thickness of the string rather than the length of the
string ; Finding the fact that the number of complete A /2 on the same string equals no matter

where the vibrating spot 1s.
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(cm) | ({) | (cm) | (cm) | (cm) |(cm) (cm) | () |(m)|(cm)| (cm) |(cm)
15.00 0.35 | 11.30 | 3.73 15.00 0.30 [10.98]  3.95
19.00 | 1.00 | 0.77 | 3.37 393 |11.70 19.00 | 1.00 | 0.83 |3.40 393 |11.68
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51.00 |3.00| 0.30 | 11.50 393  111.86 51.00 | 3.00 10.30111.35 396 |11.91
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| f n | d a | EEAA| 22| A2 | AX | AX,
(cm) | Hz) | (f) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 60.00 | 1.00 | 0.26 | 6.80 3.58 9.65 | 9.82 | 1.25 | 1.33
25.00 | 60.00 | 1.00 | 0.40 | 11.68 3.60 9.70 | 9.87 | 1.25 | 1.34
30.00 | 60.00 | 2.00 | 0.29 | 5.40 3.60 10.50 | 10.00 | 1.65 | 1.40
35.00 | 60.00 | 2.00 | 0.31 | 10.78 3.60 10.34 | 10.00 | 1.56 | 1.40
40.00 | 60.00 | 3.00 | 0.35 | 4.53 3.60 10.62 | 10.05 | 1.72 | 1.43
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I f n d a | =4 /2 | A2 | AX | AX,
(cm) | Ho) | (fW) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 60.00 | 1.00 | 0.28 | 6.65 3.61 971 | 971 | 1.22 | 1.29
25.00 | 60.00 | 1.00 | 0.44 | 11.68 3.60 970 | 9.85 | 1.25 | 1.33
30.00 | 60.00 | 2.00 | 0.30 | 5.38 3.65 10.50 | 10.00 | 1.61 | 1.35
35.00 | 60.00 | 2.00 | 0.30 | 10.55 3.61 10.42 | 10.05 | 1.59 | 1.42
40.00 | 60.00 | 3.00 | 0.40 | 4.63 3.58 10.60 | 10.00 | 1.73 | 1.42
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| f n | d a | EEAA| 22| A2 | AX | AX,
(cm) | (Hz) | ({) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 60.00 | 1.00 | 0.25 | 6.88 3.60 9.50 995 | 1.13 ] 1.39
25.00 | 60.00 | 1.00 | 0.43 | 11.58 3.60 9.83 993 | 1.31 | 1.37
30.00 | 60.00 | 2.00 | 0.30 | 5.48 3.59 1047 | 10.00 | 1.65 | 1.41
35.00 | 60.00 | 2.00 | 0.30 | 10.60 3.58 10431 998 | 1.61 | 141
40.00 | 60.00 | 3.00 | 0.40 | 4.55 3.60 10.62 | 10.00 | 1.71 | 1.40
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| f n | d a | EEAA | 2/2 | A2 | AX | AX,
(cm) | Hz) | (&) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 60.00 | 1.00 | 0.26 | 6.78 3.60 9.62 | 9.84 | 1.20 | 1.32
25.00 | 60.00 | 1.00 | 0.42 | 11.65 3.60 974 | 9.88 | 1.27 | 1.35
30.00 | 60.00 | 2.00 | 0.30 | 5.42 3.61 10.49 | 10.00 | 1.64 | 1.39
35.00 | 60.00 | 2.00 | 0.30 | 10.64 3.60 10.40 | 10.01 | 1.59 | 1.41
40.00 | 60.00 | 3.00 | 0.38 | 4.57 3.59 10.61 | 10.02 | 1.72 | 1.42
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(cm) | (Hz) | ({E) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 50.00 | 1.00 | 0.40 | 9.00 3.05 7.93 | 844 | 090 | 1.17
25.00 | 50.00 | 2.00 | 0.43 | 4.53 3.05 873 | 851 | 1321 1.21
30.00 | 50.00 | 2.00 | 0.45 | 9.23 3.10 8.84 | 863 | 1.31 | 1.22
35.00 | 50.00 | 3.00 | 0.35 | 5.50 3.00 8.85 | 885 | 143 | 1.43
40.00 | 40.00 | 3.00 | 0.38 | 7.03 3.20 9.93 | 935 | 1.76 | 148
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5% B---exp2

| £ | n | d | a |[=EAM] 22| 42| AX | AX
(cm) | (Hz) | (W) | (cm) | (cm) | (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 50.00 | 1.00 | 0.40 | 8.65 3.13 823 | 848 099 | 1.11
25.00 | 50.00 | 2.00 | 0.48 | 4.40 3.05 878 | 853 | 1.34 | 1.22
30.00 | 50.00 | 2.00 | 0.45 | 9.00 3.03 899 | 8.55 | 147 | 1.25
35.00 | 50.00 | 3.00 | 0.35 | 5.50 3.05 842 | 8.82 | 1.39 | 1.36
40.00 | 40.00 | 3.00 | 0.39 | 6.85 3.15 10.00 | 9.08 | 1.85 | 1.39
5% B---exp3
| f no|d | a |[FERAMA| 22| A2 | AX | AX
(cm) | (Hz) | () | (cm) | (cm) | (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 50.00 | 1.00 | 0.45 | 8.75 3.10 8.15 825 1098 | 1.03
25.00 | 50.00 | 2.00 | 0.50 | 4.20 3.10 884 | 855 | 132 1.18
30.00 | 50.00 | 2.00 | 0.45 | 8.73 3.10 9.10 | 880 | 147 ] 1.31
35.00| 50.00 | 3.00 | 0.36 | 5.53 3.02 8.82 872 | 141 | 1.34
40.00 | 40.00 | 3.00 | 0.40 | 6.90 3.30 993 | 936 | 1.67 | 138
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(cm) | (Hz) | (&) | (cm) | (cm) (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 50.00 | 1.00 | 0.42 | 8.80 3.09 8.10 | 839 | 096 | 1.10
25.00 | 50.00 | 2.00 | 0.47 | 4.38 3.07 878 | 853 | 1.33 | 1.20
30.00 | 50.00 | 2.00 | 0.45 | 8.99 3.08 898 | 8.66 | 142 | 1.25
35.00 | 50.00 | 3.00 | 0.35 | 5.51 3.04 870 | 8.80 | 1.41 | 1.36
40.00 | 40.00 | 3.00 | 0.39 | 6.93 3.22 995 | 9.26 | 1.76 | 1.41
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20.00 | 40.00 | 1.00 | 0.45 | 8.16 3.28 856 | 898 | 1.00 | 1.21
25.00 | 60.00 | 2.00 | 0.37 | 7.00 2.71 7.63 | 7.35 | 1.11 | 0.97
30.00 | 40.00 | 2.00 | 0.44 | 8.15 3.20 938 | 9.03 | 149 | 1.32
35.00 | 50.00 | 3.00 | 0.39 | 6.28 2.90 8.62 | 8.00 | 141 | 1.10
40.00 | 40.00 | 3.00 | 0.45 | 8.20 2.93 9.69 | 880 | 1.92 | 147
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5% C-—-exp2

I f n d a | =AM A2 | 472 | AX | AX,
(cm) | Hz) | (W) | (cm) | (cm) | (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 40.00 | 1.00 | 0.47 | 7.95 3.30 g78 | 890 | 1.14 | 1.15
25.00 | 60.00 | 2.00 | 0.36 | 7.00 2.70 764 | 740 | 1.12 | 1.00
30.00 | 40.00 | 2.00 | 0.45 | 8.03 3.30 929 | 9.00 | 1.35 | 1.20
35.00 | 50.00 | 3.00 | 0.43 | 6.33 2.90 859 | 8.58 | 1.40 | 1.32
40.00 | 40.00 | 3.00 | 0.45 | 8.03 2.90 9.62 | &73 | 191 | 1.47

5% C---exp3

| f no|d | a |[FERAMA| 22| A2 | AX ] AX
(cm) | (Hz) | (f) | (cm) | (cm) | (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 40.00 | 1.00 | 0.48 | &.20 3.18 8.63 | 880 | 1.14 | 1.22
25.00 | 60.00 | 2.00 | 0.34 | 7.10 2.74 7.57 | 743 | 1.05 | 0.98
30.00 | 40.00 | 2.00 | 0.46 | 8.03 3.19 939 | 9.03 | 1.51 | 1.33
35.00 | 50.00 | 3.00 | 0.41 | 6.33 2.80 8.63 | 8.00 | 1.52 ] 1.20
40.00 | 40.00 | 3.00 | 0.45 | 8.33 2.93 959 | 8.60 | 1.87 | 1.37

3 O i

| f no| d | a [FEAMA| 22| A2 | AX ] AX
(cm) | (Hz) | (f) | (cm) | (cm) |  (cm) (cm) | (cm) | (cm) | (cm)
20.00 | 40.00 | 1.00 | 0.47 | 8.10 3.25 8.66 | 8.89 | 1.10 | 1.19
25.00 | 60.00 | 2.00 | 0.36 | 7.03 2.72 7.61 | 7.39 | 1.05 | 0.98
30.00 | 40.00 | 2.00 | 0.45 | 8.07 3.23 935 1 9.02 | 140 | 1.28
35.00 | 50.00 | 3.00 | 0.41 | 6.31 2.87 8.61 | 821 | 1.34 | 1.27
40.00 | 40.00 | 3.00 | 0.45 | 8.19 2.92 9.63 | 915 [ 1.75 | 1.44
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