
Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley

PowerPoint® Lectures for

University Physics, Twelfth Edition

ïHugh D. Young and Roger A. Freedman

Lectures by James Pazun

Chapter 17

Temperature and Heat



Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley

Goals for Chapter 17

1. Metal cylinder and Styrofoam cup in the classroom, which is 

colder? (they should have same temperature, right?)

2. Why canôt you cool your hot glass cup with cold faucet 

water? (the cup might crack)

3. How many units does temperature have? (3)

4. Why is Californiaôs temperature nice? (of course latitude 

matters. Anything else?)

5. How does the sunôs energy reach the Earth? (electro-

magnetic wave radiation and propagation)

Todayôs task is to find them out.
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Introduction

Heat is the energy transferred between objects because of a temperature 

difference.Objects are in thermal contact if heat can flow between them.

When the transfer of heat between objects in thermal contact ceases, they 

are in thermal equilibrium .
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The zeroth law of thermodynamics

The zeroth law of thermodynamics:

Two systems are in thermal equilibrium if and only if they have the 

same temperature ïdefinition of temperature.
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Temperature scales

The Celsius scale:

Water freezes at 0° Celsius. Water 

boils at 100° Celsius. 

The Fahrenheit scale:

Water freezes at 32° Fahrenheit. 

Water boils at 212° Fahrenheit .



Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley

The coldest we can ever get?

Å All gases reach zero pressure at the same temperature, which we call 

absolute zero.

Å The lowest temperature that we call ñabsolute zeroòðlabeled 0K after Lord 

Kelvin. P2/T2=P1/T1=é
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Thermal expansionðlinear

ÅA change in length will 

accompany a change in 

temperature. The size of the 

change depends on the material.

The expansion of an area of a flat 

substance is:

The change in volume of a solid is:


