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Subs t = 0, T = 180  so  ln(160) = c

ln( T – 20) – ln(160) = kt

ln   T – 20   = kt
         160

Subs t = 1, T = 100  so      ln   80   =  k     and k = -0.6931
                                                160  

ln   T – 20    =   0.6931 t            EQU 1
        160

        T – 20   = 160 e 0.6931t

              T     = 20 + 160 e 0.6931t

Subs T = 35 in EQU 1:        ln   15   =   0.6931t  
                                                   160      
so t = 3.415 hours from when the cake was taken out of the oven before it can be iced.   (3.415 hours ≈ 3 hr 25 min) 
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(d) James is baking a cake.
‘When he takes the cake out of the oven, the temperature of the cake is 180°C.
James puts it on a cake rack in the kitchen.
After one hour the cake has cooled to 100°C.
It needs to cool to 35°C before it can be iced.
The rate of cooling of the cake can be modelled by the differential equation
dr

== =k(T-20
a K )

where 7 is the temperature of the cake in °C
and  is the time in hours after the cake was taken out of the oven.

Solve the differential equation to find the minimum time James needs to leave the cake before
he can ice it.

Give the results of any integration needed to solve this problem.
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