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«¢7 In 1654 Otto von

Guericke, inventor of the air

pump, gave a demonstration be-

fore the noblemen of the Holy

Roman Empire in which two

teams of eight horses could not S
ull apart two evacuated brass !

Ecmisgherea (a) Assuming the FIG. 1431 Problem 7. f“

hemispheres have (strong) thin walls, so that R in Fig. 14-31

may be considered both the inside and outside radius, show

that the force F required to pull apart the hemispheres has

magnitude F = wR? Ap, where Ap is the difference between

the pressures outside and inside the sphere. {(b) Taking R as 30

cm, the inside pressure as 0.10 atm, and the outside pressure as -,

1.00 atm, find the force magnitude the teams of horses would § "

have had to exert to pull apart the hemispheres. (¢} Explain why ’ e

one team of horses could have proved the point just as well if

the hemispheres were attached to a sturdy wall.
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\-_—-L A FIGURE 14.2 The famouys
harse R-tenr “Magdeburg hemispheres”
2 e F,'1 experiment of 1654, demon.-
— Sraes strating atmosphere pressure.
/ ""a’.__l_: Rrteam ‘ Two tearns of horses couldn't
/ herses S e pull the evacuated hemi-
/ - F Pt spheres apart. Were the
/ RoPE ~ horoes hemispheres sucked together

or pushed together? By what?



