
1

�

Ch. 16:  Temperature and Heat
Sec. 16-1: Temperature and the Zeroth Law of Thermodynamics
Key terms/concepts:
� Heat: energy transferred between objects because of a 

temperature difference between them.
� Thermal contact:  Two objects are said to be “in thermal contact” 

with one another if there is some way for heat to flow from one to the 
other.

� Thermal equilibrium:  Two objects are said to be “in thermal 
equilibrium” with one another if there is no net flow of heat between 
them.  Alternatively (equivalently):  if they are at the same 
temperature.

� Zeroth law of thermodynamics:  If Object A is in thermal 
equilibrium with Object B and Object B is in thermal equilibrium with 
Object C, then Object A will be in thermal equilibrium with Object C 
(if they are brought into thermal contact).

�

Sec. 16-2: Temperature Scales

Know:
� Definition of Fahrenheit scale
� Definition of Celsius scale
� How to convert from C to F or F to C:
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� The Kelvin Scale (William Thomson, Lord Kelvin)
� Like Celsius scale, but takes the zero of the scale to be absolute zero.

� Absolute zero:  temperature at which kinetic theory of gases
predicts that pressure of gas should go to zero.

3 common scales:
� Fahrenheit
� Celsius
� Kelvin

�

� Now know that this does not happen.  Fundamentally different 
physics at low temperature.  Newton’s laws give the wrong answer!

� Quantum effects at low T:
� “Zero-point” motion:  residual motion of molecules

� Quantum mechanics correctly predicts zero-point motion (zero-point 
energy).

� Absolute zero (0 kelvin, or 0 K):  -273.15 °C.
� Conversion:

273.15K CT T= +

� Skip Sec. 16-3.

�

Sec. 16-4: Heat and Mechanical Work

� calorie:  amount of heat required to raise temp of 1 g of water from 
14.5 °C to 15.5 °C.

� conversion factor: 1 cal = 4.186 J (“mechanical equivalent of 
heat”)

� Calorie (big “C”… dietician’s “calorie”) = kcal.  Amount of heat 
required to raise temp of 1 kg of water from 14.5 °C to 15.5 °C.

� 1 Calorie = 4186 J
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Sec. 16-5: Specific Heats

� amount of heat Q required to raise temp of a mass m of a substance 
from initial temp Ti to final temp Tf depends on the substance and is 
proportional to m and DT:

Q cm T= D

� constant of proportionality c called the specific heat of the substance.  
The specific heat is the amount of heat required to increase the
temperature per kilogram of mass, per Kelvin temperature change.

� Unit for c:
J

kg K×
or

J

kg C×�

� specific heat of water:
J

4186 
kg Kwaterc =

×

�

� Calorimetry:  the measurement of heat exchanged between 
substances (when mixed, e.g.)

� calorimeter:  a device for measuring the heat exchanged.
� basically, a well-insulated container (styrofoam cup, thermos, e.g.)

Fig. 16-12

� key: to a good approximation, no heat flows into the calorimeter or 
out of it:
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�

� Read:
� Sec. 16-1

� Sec. 16-2
� Sec. 16-4

� Sec. 16-5

� Skip:
� Sec. 16-3
� Sec. 16-6

� HW (Ch. 16)
� Probs:  4, 24, 30, 36


