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Goals for Chapter 17

1.

Metal cylinder and Styrofoam cup in the classroom, which is
colder? (they should have same temperature, right?)

Why cano6ét you cool your hot
water? (the cup might crack)

How many units does temperature have? (3)

Why i1 s Californiads temper at
matters. Anything else?)

How does the sunodos energy r ¢
magnetic wave radiation and propagation)

Todayos task 1 s to find them
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Introduction

Heatis the energy transferred between objects because of a temperature
difference. Objects are inthermal contactif 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 temperatuiiedefinition oftemperature

(a) If systems A and B are each in (b) ... then systems A and B are in
thermal equilibrium with system C ... thermal equilibrium with each other.

Insulator Conductor

System System System System
A B A B
System System
C C
Conductor Conductor Insulator
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Temperature scales

The Celsius scale: (a) A bimetallic strip

Metal 1

Water freezes at 0 Celsius. Water
boils at 100 Celsius.

Metal 2
The Fahrenheit scale:

(b) The strip bends when its temperature is

Water freezes at 32 Fahrenheit. raised.

Water boils at 212 Fahrenheit.

When heated,

metal 2 expands
9 e tha g
TF — (EFO/CO)TC + 32 oF more than metal 1

TC = (g C° / F° ) (TF — 32 OF) (c) A bimetallic strip used in a thermometer
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The coldest we can ever get?

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

A The | owest temper at ur &labeléd®dK aftev eordc a
Kelvin. 1 = T + 273.15 P,/T,=Py/T,= &

(a) A constant-volume gas (b) Graphs of pressure versus temperature at constant volume
thermometer for three different types and quantities of gas

Plots of pressure as a function of
temperature for gas thermometers
containing different types and
quantities of gas 3

p

Dashed lines show the plots
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The exi'rapolated plots all reach zero pressure
at the same temperature: —273.15°C.
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Thermal expansiord linear

A A change in length will
accompany a change in
temperature. The size of the
changedepend®n the material.

The expansion of an area of a flat
substance is:

The change in volume of a solid is:
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