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The estimation of the watermelon density from a two-dimensional photograph

70 §132N0
Choojit Sarapak
Received: 16 January 2019 ; Revised : 18 March 2019 ; Accepted: 1 May 2019

UNAnga

MIUTTNUAIAMUA LU BILAI [N NRANNNILTS Limﬂﬂrﬁ@ﬂ@ﬂmidwmwLLmIaJ"?'iagjflum‘ﬁu:Uiﬁqlﬁﬁ mydszanme
fanunmutuaIna lidudasiadianuen mmﬂ%aua:mmgwawaLLqu Iﬂmmﬂué’dﬂdna:gﬂawa
Wfsdsadunsinan wannngujlunsdsanmdazaansahldisSoufivy Audnnmsneassludesdidns
lalasnanisnaassasnanaansasin lldUsznaumsSoumsseuilang e

ANF1ATY : MIYUTTNUAINNNAWILUL HANNILTILIVIA U

Abstract

The density of a watermelon floating in a container of water is estimated with a simplified method from theoretical
geometry without consideration of three —dimensional effects. The watermelon was approximated as a sphere.
The results of the theoretical geometry can be compared with the results from the laboratory and the result can be

introduced to physics classes.
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Figure 1 Watermelon in water
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v, =%717ﬂ3(1+%c0s6’0(3—cos2 6)) )

Figure 2 Geometry of sphere (watermelon)
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Figure 3 Slice of sphere
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Table 1 Estimation m without considering the refraction

at water surface and the spatial separation

between Dw and D,,

Watermelon D"' D,- I P,
w1 12 13.7 0.87 0.83
w2 10.3 11.6 0.88 0.82
w3 11 13 0.84 0.86
w4 11.2 13.5 0.83 0.87
w5 11.5 13.6 0.84 0.86
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Figure 5 Radius on the photograph is BD while the

camera is on A and no light refraction at D
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Table 2 Estimation Pm by considering the spatial
separation between Dw and Dr but no the

refraction at water surface

Watermelon w 7 u P,
w1 6 7.5 0.80 0.89
w2 5.15 6.2 0.83 0.87
w3 55 71 0.77 0.91
W4 5.6 7.4 0.75 0.92
W5 5.75 7.4 0.77 0.91
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Table 3 Verification of watermelon density from Archime-

des’ principle

A (cm) B (cm) m(kg) V(L) P,
16.42 16.71 212 2177 0.97
14.64 14.80 1.53 1.450 1.05
16.48 16.56 2.04 2.225 0.92
15.92 16.24 214 2177 0.97
16.57 16.65 2.16 222 0.97
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Table 4 The density of watermelon from the experiments

Watermelon P P2 Pos
w1 0.83 0.89 0.97
w2 0.82 0.87 1.05
w3 0.86 0.91 0.92
W4 0.87 0.92 0.97
W5 0.86 0.91 0.97
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