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Temperature
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‘15200 A 1az C agl luNIzaNARTMNaMUNAFNEAS LazszLU B
ez C 28 IUENMZENAANNMURNAAIEATLAD S2UU A Laz B 9zas]
Tunzannamegamnarans

¢ o 1 (V)
ﬂq ELTUNUY The temperatures of A and B are measured No energy will be
L a ' % to be the same by placing them in thermal exchanged
g 134 Lﬂ ﬂﬂ'ﬁ'ﬂq d LCV] ﬂ,gq N‘ﬁﬁ]u contact with a thermometer (object C). between A and B
. Q} when they are
‘33‘](1’)’]\‘1 A ﬂ U B (CO']’] a\lgll) placed in thermal
contact with each
C other.
£C.5
-
B <>> S A B

page 4



The absolute temperature scale

The volume of gas in the flask is
kept constant by raising or
lowering reservoir B to keep the
mercury level in column A
constant.

Mercury
reservoir

Bath or
environment i
Flexible
to be measured
hose

For all three trials, the pressure
extrapolates to zero at the
temperature —273.15°C.

Trial 1

P
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| | T (°C)
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Avogadro’s number

Tuu19ass 1azuananwIuBznaNyie Lutanatdu laa (mole, n)
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N
=N,

Na (Avogadro’s number) = 6.023 x 1023 molecules/mole

n
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Ideal gas
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(Boyle’s law)
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Ideal gas

PV =nRT| <— \{uEmpirical law

R (universal gas constant) = 8.314 J/mol K

oy ~

ANANNIUUTNIAT2NNY 16 9 1 Tuariaannivias (25 C) iena
AUNIILTTENNNE (1 atm, 1.013 x 105 Pa ) 1519¢ LA nUsanesazs
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(1)(8.314)(298.15)
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Ideal gas
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PV =nRT
N
= —RT
N4

= NkgT

Tasfi ks(= 1.38 x 10722J/K) @a Boltzmann’s constant
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P-V-T diagram
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M0 &
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Molecular model of an ideal gas
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Molecular model of an ideal gas 14

Ia——— e = 0 = e ——  —__

One molecule of the gas
moves with velocity v on
its way toward a collision
with the wall.

—_—— = = =

The molecule’s x N
component of N
momentum is AN
reversed, whereas >
its y component /
remains d
unchanged. /

ADri = —MoUgi — (MoUss) = —2MoUsi

" .
THINUANVRITYE L HLNRANN DU
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Molecular model of an ideal gas
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Molecular model of an ideal gas
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Molecular model of an ideal gas
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Molecular model of an ideal gas
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Molecular model of an ideal gas
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Molar specific heat of an ideal gas 4\
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Molar specific heat of an ideal gas

For the constant-volume
path, all the energy input
goes into increasing the
internal energy of the gas
because no work 1s done.

Isotherms

T+ AT
T

v

Along the constant-pressure
path, part of the energy
transferred in by heat is
transferred out by work.
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Molar specific heat of an ideal gas
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The equipartition of energy

—

ISUABANINUULAZAITNNAFIUINNENHIAULREAS TunnTiannnIed

ALYINAY iﬂmsmw 3 et (X,y,2)
1 — 3
2
—mav4 = —krT
90 "B

stmﬂaw\lﬁmmlmLS’\T@ﬂﬁafi’Mﬂ ‘] BNFANDETEYBNNISLARDUN D
ANSINUYINAY FIranANTHLSENIN Classmal equipartition of
energy LAsMN °) AN ET 2NN AR DU DR NAIY 1kBT

page 25



Ideal gas - real gas
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