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A house has s volume of 770 m®, fa] What i= the todal minss
of mir imeiche the howse ac 20007 (5] 1 the temperatiurs drops
L = T0PC, whal mass of air enters o beaves the house?
From the known value of aimospheric pressure ot the
sarface of the Barth, estimate ihe wotal mumber of al
molecules in the Earths atmosphiere

Whint is the rmee speed of nitropen maslecules contained in
a 7.6-m” voldme at 4.2 ot il the total amount of Bitrogen
is | RHmol?

A standard ovlmder of oxygen used in o hospital has
gauge pressure = 2 ps (13ROKPa) and wlume =
6L {006m’) at F = 325K How long will the cylinder
last if the Bow rate, measured al atmaspheric pressare. is
comsiant ot 2.4 L/ min?

An iron cube floats in & bowl of lguoid mercary an 0°C,
(@) 1 the temperature is raised e 25°C, will the cubse Dot
higher ar kewer in the mercury™ (6) By what percent will
Lthe fraction ol valume submerged change?

The density of gasoling at 0°C is 068 = WF kp/m®, What
i U demsity onoa bot day. when the wmperaturs |s 38°C7
What is the perceniage change?

If a sleed hand were to fit snogly aroond the Eanb's equator
al 257 bl then was heated o 457C, kv high above the
Enrth would the band be (assume equeal everywhere)?

A brass bd screws lighthy onto a ghass jar at 3090 To help
open the jar, it can be placed inke o bath of hot water.
Afiter ihis trestment. the temperatures of the lid and the
jar are both AC The insde diameler of the hid is B.Ocm
an J0°C Fimd the size of the gap (difference in radivs) that
devchops by this procedure.

The first lengih standard, adopied in the 18™ century,
was o platinum bar with o very fine marks separated
by what was defined 1o e exacily | m. I¥ this standard
b was 1o be acgurate toowithin 2 10 g, how carefolly
wollld the 1rusioes have mocded o comtroel he empara-
ture? The poesflicient of lingar expansion for platimum ic
U [l il

A wuba tank, when fully charged, has a pressure of
195am at XNFC The volume of the tonk & 1151
() What would thie volume of the oo bse a0 1.00 &tm andd
ol the same temperature? (b)) Before entering the waner,
a person comdames 20 of air im esch breath, and
breathes 12 times o minwie. At this rate, how long woukd
the tamk last® () At a depth of 20.0m of sca water and
temperature of 1FC, how Icnnf_ anlld the same mnk losi
assuming the hresthing rave does mol change™

¥2 The escape speed from the Earth is 1.12 * 107 m/s. sa a
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gas moleculs irnvelling away from Earth near the owier
boundary of the Eanh's simosphere woukl, at this
speed, be able o escape from ihe Eanth’s graviadional
field. AL what temperaiare s the averape speed of
(@) oxvpen molecules, and [H) heliom atoms equal in
112 = 100 mys? o) Can youw see why our stmosphere
conlairs axygen bul med helium?

A :I.-I,Il-kp trash-can Bid is suspended agninst grrl.\il:g.' by
tennis balls thrown verlically upward ol it How many
tennis balls per second must rebonnd from the lid elasti-
cally, assuming they have a mass of 0060kg and ane
thrown al 12m/s?

A sguba diver releases i 300-cm-diametsr (spherical)
bubbde of air from a depth of 140m im0 loko. Assume
the tempsraiare is gonstant ol 298 K, and the pir behaves
s a perfect gas How large i the bubble when il resches
the surfoce®

Calcwlate the lislal waler vapor preswre in Lhe air on the
folkwaing twis daws: (@) 5 hed summer day, with the
remperatare M°C and the relative bumidicy an 4068,
{5) a cold winter day, with the temperature 5°C and the
relative humidity an 807,

. A sauna has TOm? of air volume, and the Lemperalune is
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A" The air is perfectly dre How musch water (im kgh
should b evaporated If we want Lo increass the relative
humidity from 095 b 1FE? (See Tohde 13=3.)

Estinuate the pereent difference i the density of inon an
STP and when it is o sl deep in the Earth where the
remnperature 5 200°C and under J00@m of pressane,
Assume the bulk modulus (90 = 10" ¥/m”) and the coel-
ficient of volume expansicn do mosl vary with lemperature
and are the same a5 ot ST

(&) Uise the ideal gas law o show that. for an idesl gas ot
comsnnl pressane, the cocfficent of volume eXpansion
egual o @ = 1/T, whene T is the temperatune in kelvins.
Compare o Table 13-1 for gases ot 7 = 293 k. (&) Show
that the bulk muodwlus {Section %=-5) for an ideal gas held at
comnstnnl iemperntare is B = P, where P is the pressare.
In homid climates, people constantly defimmidify thelr
cellars 1o prevent rod and mikdew. I the cellar in & bouse
(kepd at 20°C) hos 95 m” of floor space and a ceiling
hieight of 2R m. what s the mass of waler Chal nmiust e
removed from it to deop the Iwmil;l.il'!.' froom 95 o5
pore rensonihbe 30077

Answers to Exercises

At

—4C = —40°F,

i ML

50
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5= 10 mys
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