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"E”“%L The Golden Crown of Hiero Il, King of Syracuse

@ Archimedes, 287-212 B.C.
The Golden : @ Hiero, 306-215 B.C.

Crown

@ Hiero learned of a rumor where the
goldsmith replaced some of the gold
in his crown with silver. Hiero asked
Archimedes to determine whether
the crown was pure gold.

@ Archimedes had to develop a
nondestructive testing method!



The Golden Crown of Hiero II, King of Syracuse

@ The weight of the crown and
} nugget are the same in air:
We = pcVe = Wp = pnVi.
@ If the crown is pure gold,
pc = pn Which means that the
volumes must be the same,

The Golden
Crown

VC - Vn.
@ In water, the buoyancy force is

@ If the scale becomes
unbalance, this implies that the
V¢ # Vp, which in turn means
that the pc # pn.

@ Goldsmith was shown to be a
fraud!




Hydrostatic Bodyfat Testing

@ What is the best way to measure
body fat?

@ Hydrostatic Bodyfat Testing using
Archimedes Principle!
@ Process

@ Measure body weight W.
W = phody V.

e Get in tank, expel all air, and
measure apparent weight W,

@ Buoyancy force
B=W — W, =pu,0V. This permits
computation of body volume.

@ Body density can be computed
Poody = %

e Body fat can be computed from
formulas.

Hydrostatic
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Hydrostatic Bodyfat Testing

Table 1.4 Population-Specific Two-Component Model Conversion Formulas
Fopition oo [Gmaer | wer | 1o o
2479 | Female |(4.86/Db)-439 1106
1860 | Female |(4.81/Db)-434 1108
Japanese Native 18-48 | Male (4.97 / Db) — 452 1099
Female |(4.76/Db) - 4.28 1111
E Female | (4.95/Db)—450 1100
S [ Singapore Male | (494/0b)-448 1102
For example
Hydrostatic Ferle [ (527700 455 | 1086
i e Teszron sss] ion 8-12
oyt P 1370476 | To00 @ women )
Testing 1659 | mae [(495/0b)-450] 1100 5.27
Female | (496/0b) 4511101 BF 0/ . —_4.85
6090 | Wale |(@97/00)-252 | 1099 0 . .
Feme | (602/00) 457 | 1098 Pbody
20-40 | Female |(4.87/Db)-441 1105
D L e @ women 18-59,
£ | Eravae Fie2] e [(503700-458] 1097 BE? 4.96 4.51
H 2154 Femae [(@95/0b) 450 1100 (1) —_— 4, .
= [ 1522 [ wae (12700 468 ]| 1003 Pbody
18-22 | Female |(4.97/Db)-452 1099
2 [Cihosis
2 | chigsa (5.33/Db) - 491 1084
= oo (545700 508] 1078
& [ chidsc (569/Db)-532 1070
£ [Ghesiy 173 | Ferde J(255/00)450] 1100
S | spinal com mju"/ (paraplegic/
Z | quadiplegi 1873 | Male [(467/Db)-418 1116
° 1873 | Female | (4.70/Db)— 422 1114
e e e




Hydrostatic Bodyfat Testing in Air?

@ Same methodology as
Hydrostatic testing in
water.

@ What are the
ramifications of using
air?

e Density of air is
1/1000th of water.

e Temperature
dependence of air.

@ Measurement of small
volumes.

e Used by NCAA
Wrestling (there is a
BodPod on PSU
campus)!
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