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S1gn Conventions for QO

O > 0: heat added to system
O < 0: heat removed from system

* Consistent with sign of AT from earlier:

O=mc AT or Q=nCAT



Heat Q:
can leave or
enter system

0> 0:
heat added
to system

O <0:
heat removed
from system

Surroundings
(environment)
Q>0 System W=0
(a)
Surroundings

(environment)

Q=0 System W0
(C)

Surroundings
{environment)

-

0>0 System W>0

(e)
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Surroundings
(environment)

4o

0 <0 System W=0
(b)
Surroundings
(environment)
Q=0 System W<0
(d)
Surroundings
{environment)
0<0 System W<0

()
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Sign Conventions for W

W > 0: system does work on surroundings
W < 0: surroundings does work on system

* (the ‘opposite perspective’ as in mechanics)



Work W:

w>0:
system does
work on its
surroundings

w<0:
surroundings
does work on
the system

Surroundings

(environment)
Q>0 System W=0
(a)
Surroundings

(environment)

Q=0 System W>0
(<)

Surroundings
(environment)

=

0>0 System W>0

(e)
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Surroundings
(environment)

4am

0 <0 System W=0
(b)

Surroundings
(environment)

Q=0 System W<0
(d)

Surroundings
{environment)

o

0<0 System W<0

(f)



Zeroth law

If Ais in thermal
equilibrium with B, and
B is in thermal
equilibrium with C, then
C will be in thermal
equilibrium with A.

In other words, all three
systems have the same
‘temperature’.

thermometer C
Y

/
/
4 ¢

;{,

L

he

objectA —+— | objectB

Rigid walls that permit a system to
change its state (by thermal
transfer) are called ‘diathermic’.
Saucepans are diathermic vessels.

Walls that do NOT permit such
changes (by thermal transfer) are

called ‘adiabatic’.

A vacuum flask is adiabatic.

Temperature scales: Fahrenheit, Celsius, Kelvin.



Zeroth law - particle level

Statistical thermodynamics,
developed by Ludwig
Boltzmann (1844-1906),
describes what happens at
atomic or molecular level.

Molecules in a gas have
quantised energy levels. In
equilibrium, molecules are
distributed over a range of
allowed states.
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k=138x10"JK"
smaller mass => v larger



