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· 1.1:3 1'1·.MPURATlJRE AND 71'.HOTI(
�- ��AW >f-: 1"1 ll;HMODYN/\MIC:S

·1.1.'l.l Tl!m1wr.1ture

·•

lhn1,,·mtun.· c. n he d fined a, ;i n1ca,urc of hotn.�i."
or culdn<."s .• hut it is not the cxa-'.:t ddiriitirm,
Temperature i� w ba,ic propcrty, liud1 ,Jli ma,�. length
and time thtL\ cannot oe defined prcci�dy.fla,cd on
our scn!\ution, we cxprc�M the level of temperature
qualitatively with worcl like 'cold', 'freezing col<l',
'w:inn', 'hot' an<l 'red hot'. However, a numeri<.::JI

value cannot he a,:5ignc<l to the�c feeling"', becau�c
our sensation may be mi,Jeading. or exarnplt. a
metal chi'\ir will feet much colder than a woo<.k-n
one. even when both arc at the �ame t.c.-mperature.

1.13.2 Equality of Temperature

If a hot system and col<l sy,tcm arc brought into
contact with each other, isolated from their sur
roundings, the hot system gives its heat energy to
the col<l system till they reach a common tempera
ture, which is the requirement for thermal equilib
rium. Two systems attain equal temperature if no
changes occur in any property when they remain
in contact.

1.13.3 Zeroth Law of Thermodynamics

Jt states that when two sy.vtems are in thermal

equilihrium with a third system, they in turn have

thermal equilibrium with each other.

Consider two systems S1 an<l S2 whic;h are
separated by an adiabatic wall, and a third system
53 is in communication with both the sy�tems as
shovm in Fig. J .29.

If systems S1 and S2 are individually in thermal
equilihrium with a third sy�tem S3, then the systems

,lt,,j i.t t>.aittc w stl 

.......... r--��t:.:..� 
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,'ft.'.kf1r .• 1 I l &-,...r� S2 
�-----i.I�;... 

.. /., /',I ,, ,  

lsolallOO from 
SufrOUndlng19 

fi� 1.29 Three sy,;tems in thermal eqilibnum
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S, and S2 wiJI al�o be: in thermal equilibrium with I 
ea.ch other, even though they ar� not in con�c�. I 

The zeroth law serves a basis for the validity of 
temperature measurement, by replacing the third I 
sy�tc:m by a thermometer. The zeroth law can be 

I re,tated as two .vy.vteml' are in thermal equilibrium 

if both have the sam
.
e temperature reading even if I

they are not in contact. 
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