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Evongelisto Torricelli wos the f irst person to realize thot we live ot the bottom of
on oceon of oir. He correctly surmised thot the pressure of our otmosphere is ottributoble
to the weight of the oir. The density of air ot O'C ot the Eorth's surfoce is 1.29 kg/m3.The
density decreases with increosing oltitude (os the otmosphere thins). On the other hond, if
we ossume thot the density is constont at L.29 kglm3 up to some oltitude h, and zero obove
thotoltitude,thenhwouldrepresentthedepthif th.'or"onof oir. Usethismodel to
determine the volue of hthat gives o pressure of 1.00 otm ot the surfoce of theEorth.
would the peok of Mount Everest rise obove the surfoce of such on otmosphere?

o) rn stote-of-the-ort vocuum systems, pressures os low os 10-10 poarebeing
ottoined. Colculote the number of molecules in a 1.00-m3 vessel ot this pressure if
the temperoture is ?L.OoC.

b) A copper wire ond o leod wire orejoined together, end to end. The compound
wire hos an effective coefficient of lineor exponsion of 23.o x lot ("cf,. whot
froction of the length of the compound wire is copper?

3 A diving bell in the shope of o cylinder with o height of 21O m is closed ot the upper end
ond open ot the lower end. The bell is lowered from oir into seo woter (p = 1.osg
g/cm3).The oir in the bell is initiolly ot 25.0'C. The bell is lowered to o depth (meosured to
the bottom of the bell) of 90.0 m. At this depth the water temperoture is 4.O"C,ond the
bell is in thermol eguilibrium with the woter.
(o) How high does sea water rise in the bel12 (b) To whot minimum pressure must the oir in
the bell beraised to expel the woter that entered?

I

PRROVIDE THE FULL 5OLUTTON ON THE OPPO5ITE PA6E
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i:, -': Awaterhealerisoperotedbysolorpower.Tf thesolorcollectorhosonoreoof 8.00
m2, ond the intensity delivered by sunlight is 550 W/m2, how long does it toke to
increose the temperoture of 1.00 m3 of woter from L7.OoC to 62.OoC?

4 b) The surfoce of certoin stor n hos o surfoce temperoture of about 5 800 K.

Therodiusof thestoris9x108m. Colculatethetotol energy rodiatedbythisstor
in eoch second. Assume thot the emissivity is 0.995.

At high noon, the Sun delivers 1 100 W to eoch squore meter of o blocktop rood. ff
the hot ospholt loses energy only by rodiation, whot is its equilibrium temperotureZ

A Zkg of ice at -?Oo C is odded to 3 kg of steom at L4O,C. onswer the following
guestions:
o) Whot is the phose of the system of ice + steom if no heat escaped f rom it.
b) Whot is the final temperoture when the equilibrium is estoblished
CHECK THE CLAS5 NOTE5 FOR THE DT5CU5SION OF THIS TYPE OF PROBLEM
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PROVIDE THE FINAT ANSWER HERE:
(use the opposite side of this page to provide the detoiled solution)
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