Examples of Separable First-Order ODEs
I.  Growth and Decay

A culture initially has N0 bacteria.  At time t = 1 hour, the number of bacteria is 1.5N0.  If the change in population with respect to time is proportional to the number of bacteria present at time t, determine when the number of bacteria will equal 3N0.

II. Newton’s Law of Heating and Cooling
A can of soda at 40oF is placed in a room where the temperature is maintained at 70oF.  After 10 minutes, the temperature of the soda is 50oF.  What is the temperature of the soda as a function of time?  What is the temperature of the soda 30 minutes after being placed in the room?

III. Population Models
It is reasonable to assume that the rate at which a disease spreads is proportional to the number of interactions between the people who have contracted the disease and those who have note.  Suppose there are n individuals in a population and one infected person is introduced into this population.  The population is then placed under quarantine to prevent a widespread epidemic.  How many people have contracted the disease at time t?
