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Section 2.4 (p. 65)- Exact Differential Equations

3. Determine whether the DE is separable, linear, neither, or both.
 a b a b           

       the DE is exact.
 

 
      

 The DE is exact but it is not separable and not linear.
 a b a b            

  a b         



 

   
  

      
   



 

 This DE is not linear for several reasons- for example the y
 on the right side.  The 2nd term is no good either because of
 the in the numerator and the in the denominator. 

5. Determine whether the DE is separable, linear, neither, or both.
           a b
     DE is exact.

 

 
   

 This is tricky because it is linear if we make  the dependent
 variable.

 
    

 
  



 DE is linear with  as the dependent
    

  
   



 variable!



9. Find the general solution to the DE
 if it is exact.a b a b          

 The DE is exact because

 and  
   

   
           a b ˆ ‰

 Now we simply have to find We do this by   a b
 integrating the terms of the DE holding  constant if there is
 a  and holding  constant if there is a   

  and  and( ( (         

  ( a b      

 Now also gives , but only include once.(        

   because         a b 

              a b ˆ ‰

 The solution to the DE is   .      

11. Solve a b a b                
 if the DE is exact.

 The DE is exact because  
 

 
         

 ( ( (                    

  and ( a b a b                     

 because                   a b a b
 The solution to the DE is          



15. Solve     if DE is exact.           a b
 and  

      

 
     

 


 

a b
     DE is exact.

 ( (         

 already have this)( (a b                

 and  because( a b              

              a b a b   

 The solution is         

17. Solve the DE if it is exact.
 a b a b        

  and  
 

 
    

    
 

a b
 The DE is not exact.

 

23. Solve  .ˆ ‰ ˆ ‰ a b                    

 and        DE is exact.
 

 
           

 we don't need this because it would cancel(        

  with the 2nd integral. See the integral below.

 the cancels( (                 

 ( (         



 (    

 So is simply .          a b a b 

 Check that gives the 5 terms on the left side of the DE.  a b
 The general solution to the DE is        

                   a b
 The specific solution is  or .         

 

  

    


