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The Zeroth Law of Thermodynamics
If no net heat flow between Aand T

AND

THEMN
No net heat flow between A and B
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5 Figure 1.11
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Kelvin, Celsius, and Fahrenheit Temperature Scales

Acetale 53 (Figure 5.2)
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Temperature (K)
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The structure of the Sun's outer layers

~Solar surlace

™ _-Photosphere

Corona

™ Chromosphere

:

] |

] |

] |
o | | 1-2x 106 K
5 ' :
g 107 :
2 | ' /20,000 K
E |
8 !

| 14500 K
Center Surface

Transparenoy 59 (Feirg 11.4 21983 Wast Publishing Company
) 'g -



Reprezentative Temperatures [n tha Three Tempearature Scales

Absolule zero 45967 -273.15 f]
Hetium boiling point 452 2689 435
Nitrogen boiling peint 3204 -195.8: W3S
Oxygen boiling point 29735 -182.97 ). 18
Alcohul [receang point -175 =115 138
Mercury [reezing point -37.1 -334 23435
Water [receing point £ 0 2F515
Normal body temperature ug6 37 310,15
Water boiling point 212 100 37315
“Red hot™ {appros.) K00 43() 00
Alpminum melting point 1.220 Bl 533
Iron melting point 2797 1,536 1,809
Sun’s surface (appiox.) 10,000 5.7 6,000
Sun's interior (approx.) 27 % 100 15 % 1y 15% I0¢
Highest laboratory remperaiure 410 x 16¢ 230x 1Y 230 % [F
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T68 (Figure 17-11) Phase diagram for water
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Figure 14.15
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Thermal Expansion of iron and Aluminum

Iron Aluminum
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Some Coeflicients of Linear Expansion
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46 The emply hole expands at the same rate as |
there were maierlal in the hole
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REMAIN UNCHANGED?

CONGEPTUAL thsil:h . ]

WHEN THE TEMPERATURE OF THE
PIECE OF METAL 1S INCREASED AND
THE METAL EXPANDS, WILL THE GAP
BETWEEN THE ENDS BECOME
NARROWER , OR WIDER, OR

L= N | =5
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( CONCEPTUAL FI\\JSiCb

WHEN THE TEMPERATURE OF THE
FIECE OF METAL IS INCREASED AND
THE METAL EXPANDS, WILL THE GAP
BETWEEN THE ENDS BECOME
NARROWER, OR WIDER, CR
REMAIN UNCEANGEDT

-

ANSWER:_

THE GAP WILL BECOME
WIDER WHEN THE METAL
EXPANDS. TO SEE THIS,
PRETEND THE SHAPE 15
COMPOSED OF LITTLE
BLOCKS, EACH THE
SIZE OF THE GAP. WHEN
HEATED, EACH BLOCK
EXPANDS THE SAME, SO
|F THE METAL |5 HEATED
UNIFORMLY, EVERY
PART EXPANDS AT THE
SAME RATE -+ EVEN THE
GAP.

AP -t
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Figure 4-16
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( CONCEPTUAL PI\HSE CS

THE INVERTED DRINKING
GLASS FILLED WITH AIR 1S
PLACED MOUTH DOWNWARD
IN WATER. AS IT IS PUSHED

How DEEP MUST THE GLASS ::
BE PUSHED INORDER THAT
THE AIR. BE COMPRESSED
TO HALF ITS ORIAINAL
VOLUME 7

AT THIS DEPTH, HOW WIL
THE BUOYANT FORCE ON TH
SUBMERGED GLASS COMPAR
TO WHEN IT WAS SUBMERGED
AT THE SURFACE?

DEEPER, THEAIR IS COMPRESSED.

it

EHAP )=
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THE INVERTED DRINKMS
GLASS FILLED WITH AIR IS
PLACED MOUTH LOWNWARD
I WATER. ASIT IS PUSHED =\l

IDEEPER, THE AIR 15 COMPRESSED,
He CEEP MUST THE &LASS =
BE PUSHED INORDER THAT (S €223
THE AIR BE COMPRESSED |
TOHALF ITS ORIGNAL  _
VoLUmE 9

AT THIS DEPTH, HOW ML e
THE BULYANT FORCE.ON THE
SUBMERSED GLASS COMPARE
T0 WHEN IT WAS SUBMERSED ©
AT THE SURFACET [

ANSWER :
L

THE AIR IN THE GLASS WILL BE SQUEEZED TO HALF
VOLUME WHEN IT 15 PUSHED 10.3 METERS BENEATH
THE SURFACE. AT THIS DEPTH THE PRESSURE DUE
TO WATER IS EQUAL TO THE PRESSURE OF THE
ATMOSPHERE AT THE SURFACE. THIS MEANS THE
PRESSURE ON THE AIR IS TWICE AT THIS DEPTH. TWICE
THE PRESSURE, THEN HALF THE VOLUME.

HALF THE VOLUME MEANS HALF

AS MUCH WATER
IS DISPLACED BY THE GLASS, SO THE BUOYANT FCRCE
ON IT IS HALF THAT NEAR THE SURFACE.

e —_— ’i‘;ﬁfr!—-'j
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FIGURE 13—13 PV diagram for a real substance.
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