Chapter 18

The Laws of
Thermodynamics
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Questions

AWhy candét your refri germidawpr

A How can you increase the efficiency of an engine? (use
less fuel and output more power - Ca r n dhieayesn)

A When a piece of paper is burned, can you do something
to let it be back to its original form? (reversible process)



18-2 The First Law of Thermodynamics

The change in a syAU=Q-Winternal e

QUL TABLE 18-1 Signs of Q and W

Q positive  System gains heat
Q negative  System loses heat
W positive ~ Work done by system
Wnegative  Work done on system
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Quaststatic process slow enough that the system is always in equilibrium.

Reversible process:

For a process to be reversible, it must be possible to return both the system

and its surroundings to exactly the same states they were in before the
process began.



18-3 Thermal Processes

Work done by an expanding gas, constant pressure:

W = PAV (constant pressure)
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18-3 Thermal Processes

If the temperature Is constant, which is called isothermal proces

the pressure varies inversely with the volumee work done is
the area under the curve

W = NKkT'1 (Vf>— RT 1 (Vf)
= nvi =n nvi
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18-3 Thermal Processes

An adiabatic process is one in which no heat flows into
or out of the system.

sl P decreases
T decreases

(b)



18-4 Specific Heats for an Ideal Gas:
Constant Pressure, Constant Volume

For a constantolume process,

Q, = nC, AT




18-4 Specific Heats for an Ideal Gas:
Constant Pressure, Constant Volume

At constant pressure,

Q, = nC, AT
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