Phys 362 2020

lecwe 3

Tues W2 bg ‘S()W\
s Rad 7 b, 2T

F‘.‘\?: HW 3

Gwaul MW  Solubhons are on DL

Derominabon of e equahon of s

Consicr e gxomple of a qos whese  slede s descnbed by Ha
Vonables *

PV N T

Tuse  wll b rlakd by ar eguabon of sk

P=P(V,N,T)

For exomplg ) for  an ideal gas

NkT

We now  addiess quzsh‘mczr how to obtun ¥e cquahon ofF
slue  for oy s&ﬁem whadh  we Mfﬁlﬂ' {nwsh;ﬁaw We nwd b Consider:
* Passibla expe/;mmh\ measweenls end Aara

v mothemahics Hat wunpuldes ¥e data 1 evenhually
produce  on  equahon of st




Fist wnside e mabhevabeal Franework . Supose that  Heo
+6M{>w)wo; oF Hae gas ‘s kept AP
Constmt, We. then am tp  dgdeode
o P Fluchades with V,

Tane Swhie - shewo Py edge [

We wart 1 debomine e cwee

Had 1o Mushated . One wai«j o : b
d,o Kils 1s-

// " Delrtmac ing loE;hm on Hu. c(,:n/e W‘\\

i-x‘ or equivelintly P, Vo T for o2 equi L'loﬂ'uA;L\\

i

State

.4/4

e

-gKQerﬁ e temperatwe. Axed at To delonmne
[ one Voriable  (eg. P) chonges as te ol vevisble (¢4 V)

U/W\Scs Tus amombs o ddomwmng ¥e s ‘Pe o +Q% e \/__,3

e e
O i 5 e oA R RATTES5 it e o i T ST e -
e

Use s slope ;m/:ar/mh‘an 1o cetermiag (Vie m#eg(*abon) \
!\ an éxPrcsswn fr P ouesus V at ¥uls e"“ﬁu WWT )

G o

G Moot i poccure by buphy = dfowt v
R xed («g. P> ond obwu{/g oo Yo ottar hoo
(eg Y T) va;}j wide res/xcf o eadn ofw | e

_,,.//""

et i i 7
—

eme Swhie show Vv, T édg@,




A crtoon 07r He associaked ex]y/m/ﬂ wonld be:

atmosplae
Step 1 Enswe  presswe e imw‘)eabc:,.
s fhxed o Po /éas_
Observe.  tempratwe @ Ty
volume  * V, lm o addi horal
N vluma
Jep2 Vo sempouhwe 1 Tov T+dT AV
Obsene yolume (,‘w%g b2\, RV Pmsssl:‘r"o
;?hacﬁ*
Olep3 Relake dV 1 d7T. Twe gires CWS hemp oy dt
é\_/ = O]OSEJVCA
at guan hiy,

Dwp 4 (Meﬁmtfg, 10 oblaun V oas a ‘Emckm o?j T
gt Hus phessure

h ordom tO maljw Hus Mw‘e\mah'ca‘_(ﬂ we  ndke Hat we hape
obrmined  dV  in doms of AT This s (onumh'oaa[&j descnbed  via:

whoe o is o quanhly  called He ischaric exponsion (oefhuer.

Tus o ben el messwed T vy wany matenls




How con  ¥us tdmﬂ(d armaha  alomt e zquah'm 07[ Shde ?
S\,\Ppose that  we reumbe Hio as N= VT Tha a shuwdad
risle d&) caleudus gives:
oV A%
V= (5)97 +(5)4
n oy gktm'/umf o sivafax whoe He Presswe IS erd/ af =0
ondk s

_ [/oV
av= (5 )d

Thaas we get

Q| v
5l<

)
X=

!

/ﬁw\ mathamalt cal(ﬂ :

/-______~ ___-_h“\". . N
kfwwmﬁ how dpperdis N h Jfﬁmk, o gef '\ ahommalion
/ on V,T: / Aot hewo Vo depedson T
’ ol =0t [VJT) '| while P 1s wnsteut /

| which one cen lecrn Hrom o S

I

I




1 Thermal expansion coefficient

a) Determine the thermal expansion coefficient for an ideal gas. Does this depend on
temperature?

b) Show that the following general rule,
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c¢) Suppose that we did not know the equation of state for a system but we did know that
the isobaric thermal expansion coeflicient satisfies

holds for an ideal gas.
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Use this and integration to determine as much as possible about the equation of state
for this system.
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Exemple: Frea expansion
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