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heat flows on its own only one way, from hot to cold, until the fwo agree
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Heat and temperature
° 1'emper01‘ure: how hot or cold a body is, read off a scale

o heat: energy in fransit between bodies at different
femperatures

* heat flows on its own only hot to cold, until the two
agree

e that state is thermal equilibrium: no net flow

¢ 2zeroth law: A and B each in equilibrium with C, so A and
B are in equilibrium

¢ that is why a thermometer works: it settles with the

body
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A cettles with C, then B with C; A against B: no heat
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Temperature or heat?
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Heat

Temperature

¢ astate: how hot * energy in transit

* read witha o flows onl.y hot to cold
thermometer o unit: joule
e unit: K, CorF
= \ J
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Temperature scales

all three scales read one hotness
¢ _ F-32 _ K-273)8
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kelvin is fixed by the friple point of
water

T, = 27306 K

Kelvin

Fahrenheit

Celsius

one bath, three thermometers, one level: three
numbers; the steam point, the ice point and the line
where C = F ruled acrose

celsive and fahrenheif vee two fixed points, ice and
oteam; kelvin neede only one. -40 reads the same
onCand F
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Gas laws and absolute zero
¢ Boyle: PV constant at fixed T; Charles: V/T constant
at fixed P
® Gay-Lussac: P/T constant at fixed V, T always in kelvin

* any qas's P-T line, run back to zero pressure, ends at
-21315° C

¢ that is absolute zero, 0 K: the lowest femperature
possible

-273 °C €

Charles, P fixed by a
loaded piston: heated, the
piston rises; I/
proportional to T

Gay-Lussac, l/ fixed in a
cealed vescel: heated, the
gauge rises; P proportional
to T
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