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Many natural phenomena have been found to follow the law that an amount 𝐴 varies with time 

𝑡 according to the function: 

 
 

𝐴0 =the original amount at 𝑡 = 0 
𝑘 =growth rate 

where:  𝑘 > 0 indicates growth and 𝑘 < 0 indicated decay 
 

For modeling cell growth for 𝑁 number of cells: 
 

 
 

 



Uninhibited Radioactive Decay 

The growth/decay formula may be applied to radioactive decay: 

The amount 𝐴 of a radioactive material present at time 𝑡 is given by: 
 

 
 

𝐴0 =the original amount of radioactive material  
𝑘 =rate of decay, a negative number 

𝑡 =time 
 

 
 
 

 

  



Newton’s Law of Cooling 

Newton’s Law of Cooling stated that the temperature of a heated object decreases 

exponentially over time toward the temperature of the surrounding medium: 

 
The temperature 𝑢 of a heated object at a given time 𝑡 can be modeled by: 

 

 
𝑢(𝑡) =temperture  

𝑇 is the constant temperature of the surrounding medium 
 𝑢0is the initial temperature of the heated object 

𝑘 = negative constant 
𝑡 =time 

 

An object is heated to 100°and is then allopwed to cool in a room whose air temperature is 
30°𝐶. 

 If the temperature of the object is 80°𝐶after 5 minutes, when will its temperature be 
50°𝐶? 

 Graph the relation found between the temperature and time 

 Determine the elapsed time before the object is 35°𝐶 

 

  



Logistic Model 

If we look back at the growth model for cell, we realize that the formula allows for unlimited 

growth.  We know that cell division eventually is limited by factors such as living space and food 

supply.  This idea is called carrying capacity.  The logistic model may be used to describe 

situations where the growth or decay of the dependent variable is limited.   

The population 𝑃 after time 𝑡 is given by: 

 
𝑎, 𝑏, 𝑎𝑛𝑑 𝑐 = constants with 𝑎 > 0 𝑎𝑛𝑑 𝑐 > 0 

𝑏 > 0  growth 
𝑏 < 0  decay 

The general graph looks like: 

 

 



 

 


