
 the first law ofthermodynamics
In differential form de SQ SW in caps b e

they'rewrittenin extensive form
E energynd state variable

Q and W process variables
heating work

state veniabes
are path independent
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Ya bon an infinitesimalcube

I didIs By Force applied to
infinitesimal cube
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Now we can write work kinfinitesimal as
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Back to the first law de SQ pdu extensiveform
Divide by mass M dy Sg Pg
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the 1st law in intensive form is de Sq Pdx

what is the change in internal energy
de Sq Pdx If we assume the volumeis fixed then

de SE
Experimentsshow that
if you keep v fixed
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We can rewrite the first law as

cud t Sf pdx
It may be more intuitive to think about the derivatives
in the first law if expressed as changes in time we can
write the first law in time fam as

a Ez Q Pdf Q It is the heatine
rate

this is theone you want to use inthe red world
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Goingback to 1st law GI Q Rd II off
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heat at constant
pressure


