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(1) Skow that the pms specd of molecules in p gas is
given by g = % 3P p. where Fis the pressare in the
gas and g ois the gas densiiy.

(1) Show what for n mizoere of two pases an dhe same
Lemperature, the ratio of their rms speeds is equal W the
imverse ratio of the square roobs of thelr molecular nupsses

(1) What 5 the mms speed of sitrogen mobecules
contamed in an B5m” voluome at 2.0 atm 0 the Lobal
amount of nitropen is LN bmol?

(1) Caleulate (a) the rams speed of an oxygen molecils al
T and (h) determine how many times per second it
woridd move back and forth scross a TAk-m-long room on
the average. assuming it made very few collisions with
other molemles

(1) What ks the averape distance hetween nitropen mole-
cules at 5T

(11} () Estimate the rms speed of an aming acid whose
molecialar mass js 8% in a bving cell an 37°C. (&) What
wisudd he the rms speed of o protein of molecalar mass
SOUHY @t 3THCT

(1) Skaw that the pressure P oof o gas can be wrillen
P = tgr’, where pis the demsity of the gas and o is the
rms gpeeed of the molecules

(L0} The two iseopes of uranden, U and "L (ihe
superscripts refer (o their atomic mass), can be ssparnted
v a gas-diffussen process by combining them with fluo-
rine Lix make the gaseous compound UF;. Caloulabe the
ratix of the rms speeds of thess molecules for the wa
isol e, Al comstanl T

12 Raal Gases; Phase Changes

(1 (@) Al simaospheric pressure, in whal phases con COy
exnl! (h) For what range of pressurcs and lemporalunss
can CCks be a liguid? Refer w Fig. 13-21.

(1) Water i in which phase when the presoore is D00 atm
ardl the lemperatare is (a) WEC, (h) —20°CT
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A0 What is the dew point {approximatels) if the humidity
s 5065 on o day when the temperature s 25907

{0} Whalt is the air pressure at a place whane water bodls at
WeC?

{0 10 the pir pressure at o partcular place in the moanisins
w72 aum, estimate Lhe wemperatore al which water boils
{11 What is the lomperature on a day when the partial pros-
sure of wiler is 341 Fa and the relative humidiny is 40057
{0} Whal is the partinl pressure of waler on a doy when
the emperatare is 23°C and the relative humidiny is 3357
{1} What is the approgimate pressere inside a pressure
cooker T the water 15 bodling a0 a lemperaure of 120007
Assume nn air escaped dunng the heating process, which
started st 207

(013 1 the humiditg in p moom of vobome G80m" ar 25°C
i BOCG, what nuass of water can still evaporate from an
apen pon

{0y Air thine is oo its dew point of 3°C & drawn inlo &
building where it is heated o 25°C. Whal will be the
relative humidity a1 this emperatere? Assume constant
pressurg of 10 atn. Take into account the expansion of the air.

14 Diffuskon

{11} Extimade the time needed (or a gheine molecule (s=e
Table 13-4 to diffuse a distanee of 13 pm in water &1 30 if
s comcenlralmm vares over Thal distancs Trom I.ill:'m.ll_-'Trlr1
to 040 mel/m”, Compare this “speed™ te its rms [thermal)
epeid. The molecular mass of ghvane B aboal 75 .

() Osvgen diffuses from the surfsce of mseets o the
interior through tiny tubes called tracheas. An average
irachen s about 2 mm ooz and has cross-sectional anen of
2% 17 m? Asuming the concentration of oxvgen
inside is half what it is oviside in ithe simospherne,
{a) show that the concentralion of oxyvgen in the air
{nesume 2% s axvgen) st 20°C is aboag 8.7 mol fm?, then
i) cabeulaps e difhasssn rate J, &nd (c) cshimale [he
average lime for a molecule o diffuse n. Assume the
diffusion eonstant is 1 = 10 m¥/s

A proaiss decl Laps measure has been calsbrated &1 20°C
At 3450, (@) will it rend hip1 it loows and () whot will be
the perceniage arror?

A Pyres measaring cup was calibrabed ol normal room
tempersture. How much emror will be mode in & recipe
callimg For 300 mL of ool water, if the water and the cup ane
hat, ot BOPC, imstend of s X0C? Meplect the plass exponsion.
The galige pressure im g helinm g cvlinder is inilinll:.'
2R aim. Adter many balloons have bheen bloan wp. the
gauge pressure has decrensed o 5 atm, What fraction of
the arginal gas remadiv in the cvlinder?

Extimate the number of air maslecules inoa room of length
f5m, width 5.1 m. and height 2.5 m_ Assume the tempern-
e |8 22°C. How many mades does thal cormesponsd to?
In ouater space the density of matler & aboul one alom
per cm . mainly bvdrogen stoms. and the temperoture is
abwsut 2.7 K. Calculate the rs speed of these hydrogen
atomes, and the pressune {in stmaspheres |,

TR,

™.

Bl

The loweal pressure andnable usimg the best available
vacuum technigques is about 107 N/m*. A1 such a pres-
siire, how many molecubes are thare per em’ ar 0°C?

Il a scuba diver fills his lungs to full capacity of 551
when 10m bebow the surface, 1o what volume soald his
lungs expand if he quickly rose to the surface? Is ihis
wilvisa ke

A spnee vehicle returning fram the Moeon enters Earths
atmasphere al a speed of about S0 kmy b, Molecales
{nssume nitrogen} siriking the mise of the vehicle with
this apeed correspond Lo whal temiperature? (Because of
this high temperature, the nosz of & space vehicle must be
mals of specal natcrals: indeed, pan of Bl docs vaponze,
and the is seen us o bright blaze wpon reentry. )

The temperaiune of an ideal gas is increased from 110°C
1o 360 C while the valume and the number of modes stay
comatant. By whal factor does the pressene change™ By
what fnctor dioes iy, change?



