
More Differential Equations and Applications 
  
Find the general solution of the differential equation. 
 

1)   𝑑𝑦
𝑑𝑥 = 𝑥𝑒−𝑦

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2)   𝑥 𝑑𝑦
𝑑𝑥 = (𝑥2 + 1)𝑦

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Find the particular solution of the differential equation. 

3)   ; y = 1 when x = 1 𝑑𝑦
𝑑𝑥 = 𝑙𝑛𝑥

2𝑦𝑒𝑦2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4)   ; y = 1 when x = 3 𝑥2𝑦2 𝑑𝑦
𝑑𝑥 − 1 = 𝑦3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



*Two Common Types of Growth/Decay Models 

1)  Exponential Growth:       𝑑𝑦
𝑑𝑡 = 𝑘𝑦

     e.g.  Suppose y = money in a savings account that earns interest. 
 
     “The growth rate of y is proportional to the current amount of money in the account” 
 
     *Now solve the D.E. using separation of variables: 
 
 
 
 
 
 
 
 
 
 
 
2)  Logistics Growth:   , where L = maximum value of y. 𝑑𝑦

𝑑𝑡 = 𝑘𝑦(𝐿 −  𝑦)

 
    e.g.  Suppose y = the demand of a new Math for Economics Majors book.  Initially, the 

    sales are growing exponentially, but it is thought that the maximum number of books 
     that can be sold is 2 million. 

 

    *It can be shown that the solution is:   𝑦 = 𝐿

1+𝐶𝑒−𝑘𝐿𝑡

 
    *Find  

𝑡 ∞
lim
→

𝑦

 
    *Graph:    
 
 
 
 



 
 
 
 
 


