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You take a hot cup of coffee outside in the middle of winter. What happens to the temperature T(t)
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“The rate of change of temperature is proportional to the DIFFERENCE between the temperature T
of the object and the temperature 7, of the environment (or medium)”

NEWTON'S LAW OF COOLING:
T'==KkT -T,)
e T(t)is the temperature at time t
e T, isthe temperature of the medium (environment)

e ks a positive quantity, the temperature decay constant (depends on surface area of object
and various properties of the environment)
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NEWTON'S LAW OF COOLING
You take a hot cup of coffee outside in the middle of winter. What happens to the temperature T(t)
of the coffee over time?

Does it continue to cool forever?

Does it cool more quickly if the temperature outside is 22 (New York) or -40% (Alaska)?

“The rate of change of temperature is proportional to the DIFFERENCE between the temperature T
of the object and the temperature 7,, of the environment (or medium)”

NEWTON'S LAW OF COOLING
T == k(I ~Tw)
e T(t)is the temperature at time t
o T, isthe of the medium )
o kisapositive quantity, the temperature decay constant (depends on surface area of object
and various properties of the environment)

NOTE:If T, is the initial value of T, then the general solution is T =T, + (Ty — T,)e

MAT 2680 - Spring 2021 - CityTech
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Resource on coffee https:/dri f ure;

Example (update): A n extra-hot cup of coffee at 180°F is carried outside in 22°F weather. After 5
minutes, the temperature of the coffee has dropped to 160°F. How long does it take the coffee to
reach the perfect temperature of 130°F?

59 minutes

Example (OLD): A cup of coffee at 200 is carried outside in 22 weather. After 5 minutes, the
temperature of the coffee has dropped to 120°F. How long does it take the coffee to reach 75°F 7
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