NEWTON'S LAW OF COOLING
Newton's law of cooling stare thar the vate of cooling for rate of less of leat) off a body bs directly proportical fo te femperature
difference herween the body and s surroundings, provided the remperature difference is amall
Mathematical expressions for Newton's law of cooling. Consider o hot body ot temperature T Let T be the temperature of its
surroundings. According to Newion's law of cooling,

Rate of loss of heat = Temperature difference between the body and s surmromndings
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where & is a proportionality constant depending upon the area and nature of the surface of the body.
Let mt be the mass and o the specific heat of the body at temperature T IF the temperature of the body falls by small amount

daT in time o, then the nmount of heat lost is
di} = me dT
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= Rate of loss of heat is given by I
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Combining the shove equations, we get  —me—=k{T-T;}
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where K= e 15 another constant. The negative sign indicates that s the time passes, the temperature of the body decreases.
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The above equation can be written as ﬁ: =K dt
i
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i integrating both sides, we get fT_Tu ﬂT=-Kfﬂt

o log (T-T)=-K+e A3

o T-Ty=efree
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where ¢ is a constant of integration and C = ¢, Equations (1), (2, {3) and (4) arc the
different mathematical representations for Newton's law of cooling, Lising equation (4},
one can calealate the tme of cooling of a body through a particular range of termperature.
[ we plog a graph by taking different values of temperature difference AT = T'- T, along
y-axis and the corresponding valwes of ¢ along r-along, we gat 8 curve of the form shown
in Fig. [t clearly shows that the rate of cooling is higher imitially and then decreases
as the wemperatere of the body falls.

Experimental verification of Newton's law of coaling. The cxperimental sef-up used fr
verifying Newton's law of cosling is shown in Fig. The set-up consists of a double walled
vessel | F) conthining water in between the two walls. A copper calorimeter () containing
hit water i placed inside the double walled viessel. Two thermometers through the corks Tiene {miniiz] ——.
are used tonote the temperatures Tof ot water in calorimeter and T, of water in between

the double walls respectively.
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