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First law of thermodynamics
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Adiabatic change:
AU =AW
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-- Heat and work are forms of energy transfer and energy is conserved.
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* The first law of thermodynamics says the change in
iternal energy of a system 1s equal to the heat flow mnto
the system mins the work done by the system
(conservation of energy).

_ . [nternal energy change of thermodynamic system
First law of

thermodynamics: AU = 0-W

4 A ,
Heat added to system - = Work done by system

* First law of thermodynamics = general reflection of
conservation of energy.
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-- Heat and work are forms of energy transfer and
energy is conserved.

AU = Q + W,

/ AN

changein heat added work done
totalinternal energy to system on the system
State Function Process Functions
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A

U=0-W

Recall:

Qcanbe >0,<0,=0
Wcanbe >0,<0,=0

Thus:

AUcanbe >0,<0,=0

Surroundings
(environment)
Q=150J W=100)

=

System
AU=Q-W=450)
(a)

Surroundings
(environment)
Q=-150]) W=-100])

System
AU=Q-W=-50)
(b)

Surroundings
(environment)
Q=150] W=1501)

=

System
AU=Q-W=0
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Example: 2500 J of heat is added to a gas under a piston
in a closed cylinder, and 1800 J of work is done by the

system as its piston expands.

Whatis the change in internal energy of the system?

Auinternal = +Q in W out

Au = +2500 J - (1800J) = +700 J



