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Preview Questions

o Intheidea gas taw, prssreis ety poportionl o what temperatre?
o Inkintctheoy, howareth temperatureand molecuar speed of  gas elated

Figures 12 Gases and Nleculs
o molecues on sverage werel-

Unlikesolid and liquids,gases ake up th e volume e shape of any encloing con
aine a3 casly omprese.Gas presure riss 2 the tmperature ncreass,an s
e raveD lowly oo the i when tei contaners e opened. These ofservationsand
others ld 1 2 model clled the e ey f gses.

The kinetic theory descibes 1 ga s consicing of molecules moving independently
e temperatur,the higher the sversge spec.

ey apart. Thy move:
athighspeads cllingwithone
nother snd the vl the con-
ier. T force otk colfons
e cotamer vl causes s
auronthewals.
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Figures13 Force and Presure
When oking3tack sshown, e
thumband th g expeience
equaforces tewon's i awl
Howevr at thestarp end o the ack,
he e s sl an h resre
{sgpester. tcanurtyouityou spply
encughforce (Ouchl

L®

(have o sz a ) are nerac ndy by collion. A eal s bebuves somewhat fke
s s unles i 5 e s0 much pressure tha the space between s molecales
becomes amal rlative o the sz ofthe mileculs or e the tmperstur drops 1o
the poin st which stirsctions smong the molecsle an b sgnfian.

ch moleclar cllson with a wll excrtsanly  tn force. However, th frequent
colsions of llons of g molecles wit the wll xert a ey sversge force pe it
area, o presure,on the wall Pressare i defined a thefrce per it ares, = /A
‘@ igure 5,13 llstrates how these hre quanitssr e,

“The St unitof pessure i mewtonsper square mete,of N (ore per ara), which
s called a pascl () in oo of B Pasca, seventersh centry French scentst
‘who was one ofthe st 0 develop the concep o pressare.

In the Brith sysem, the unit of pressre i pound per inches squared
(. A nonstandard uai of prssure used when dealing with gas i the aimosphere
tm), where 1 am i the atmospheric presure at s leve and 0°C (101 X 10° P, or
147 o).

Pressure and Number of Molecules

o s how presre (p),vlume (V) Kelin temperatue (1), and mumbe of malecues ()
are elted,lts examine the efctof each of Y, 7, 20 N o pressure (7) when the tber
oo ae held conste.

1 the temperature are volume (T and V) are held consant fo 3 g, hen presre is
el proporional 0 the rumber of g2 molecues prsnt: p = N (0 Fig 519). 1 i
fogial that the reates the rumberof molcules, the grete the mbe of colisions with
e sides of the container.

Pressure and Kelvin Temperature

e veume and mumber of melecules (1 and N) are eld corstan for a g, pressre s
il proportonal o the Kelvin temperature:p T (@ Fig 515). 45 T inceass the
moleculs move st nd stk the container wals hder s more fequenty. No won-
derthe presure increses.

@ Be e that many deaths have sl fom lack of knowledge of how pres-
sure b up i clesd conaner whe s hated. A xploson can st A discarded
2rc <praycan o o exampic of sucha dangerousconsier
e ok Figues 15 ressueand
] =) Katn Temperstures
L Inbothcontainers thenumber
ofmoiecules ad th volume.
e constan Howeve thess
o @ in(t) s been eated e
Fiqures14 Pressueand Number the el temperstureo et
oftoleces in(a thats 10 600K 3270,

Inbothcontiers th temperature
andvolum e constant Homerer,
ntheconinerin ) tharearetwice
S5y moecies ¢ e contaner
n @) T causes heprssuetobe
ovica s geat, s ndcated e
gauge. (T more molecules, the
more colfions st ester he
pressure)

versus 300K (2770, Tistem-
perae auss e presiae o
betwices gretas shown on
the gauge th igherheem-
O (B st e grestr e netc:

dy O &
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Pressure and Volume

16t mumbe of molecles and the Kebin termperature (O and ) are eld constan or
g5, then preseune s volume s foun o b mversely proportonal: p > 1Y o Fig, 5.16).
Aethe vohume decesses,the moleculs do not have 2o G 0 trave an have  smale ur-
e ara t0 i 1 s logieal that thy exext more pressure (more force per uit ares) than
they di before. Thirelationship was recogaized i 1662 by RobertReyle (Chaptr 11.2)
and e clled Byl .

The Ideal Gas Law

Summarsng the fctors flecting the ressur of  confined g, we fnd that pressare (7).
i dictly proporional 1 the mumber of molecules () and o the Kevn terapatue (1)
and iversely proportonal ot volume (V) that s,

N1
<N ss
Py

“This propotin can b sed tomake  useulequaton or & give amount of gas (Vs
constan). I thiscas the relaionsip p = 11V spple st any tme, and we may v the

F- R

N, mumberof mecules, comtant) 7

‘wherethe subscritsndicte condiions o difesent e Bxampls of ome s o e
onships sre shown n @ i .17

[STTTIERN changing Conditions

close, rigidcontine hokd  prticlar amout of g thatbebaves ke e .
16 the ga il a  pressure of 180  10¢ Pa at room tempersture (°C), then
‘what vl bethe prssure when the s i hested 1o 40°C7 (Se Fig 5.15.)

Soluion
Lets work this cxmple i step o claity.
sip
Giver v, = V3 g continer)

80 % 10° Pa (o Nw)
;K
sk

Thetemperaares e were convered o kebins, This e i st vhen the idesl g
o used.

sp2
Wanted:p, (new presure)

sup3

Eqution 5.7 may be used divctly. Because V, = Vi, the volumes cancel,and

()r=(53)

1580 % 10° )
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Figurs16 Pressue and Volume
nbothconsiners th tempsrture
and the rumberf molsculsare
Consant bt e container i 3 s
onlyhafthevolume o hecontner
0. Tis diference causs the pres
sureto be ticeasgratasshown
onthe gauge (smeaveragekinetc
energy bt s diance to v on
averace ina smlervokume <o more
coisios).





