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13 12

c 

A cup of coffee with an initial temperature of 80oC is placed in a room with a 

constant temperature of 22oC.  

The temperature, T 
oC, of the coffee after t minutes is given by T = A + Be–kt, where 

A, B and k are positive constants.  

The temperature of the coffee drops to 60oC after 10 minutes.  

How long does it take for the temperature of the coffee to drop to 40oC? 

Give your answer to the nearest minute. 
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  Subs t =  and T = 22 in T = A + Be–kt 

       22 = A + 0 

        A  = 22 

  Subs t = 0 and T = 80 in T = 22 + Be–kt 

       80 = 22 + Be0 

        B  = 80 – 22 

  = 58 

      T = 22 + 58e–kt 

  Subs t = 10 and T = 60 in T = 22 + 58e–kt 

       60 = 22 + 58e–k(10) 

         58e–10k  = 38 

    –10k = 
58

38
 

         k = 
10

58

38
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e

 

  = 0.042285685 … 

   

  

Subs T = 40 in T = 22 + 58e–kt: 

       40 = 22 + 58e–kt 

  58e–kt = 18 

     e–kt  = 
58

18
 

      –kt = loge
58
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         t = 
k

e



58

18
log

 

  = 27.67062306 … 

  = 28 (nearest whole) 

  about 28 minutes 
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