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Bernoulli’s Equation 
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A Bernoulli equation is a differential equation of the form: 

 

 

 

 

Note that for n=0 and n=1, equation (1) is linear 

 

This is solved by: 

 

Divide both sides by yn  and using following  substitute : 
 
 
 
 
 
 
 
 
 
 
 
 

We have : 

 
This is linear differential equation: 



 Dr. Essam Othman Abdel-Rahman               Faculty of  Science and Computer Engineering                  © 2021         

93 Differential Equations MATH 222  

Bernoulli’s Equation 

Example(1): 
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Solving a Bernoulli DE 

We first rewrite the equation as 
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(1 of 2) 
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Bernoulli’s Equation 
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The integrating factor for this linear equation is 
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Integrating 

Then 
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so a solution of the given equation is 

cxx
y




2

1



 Dr. Essam Othman Abdel-Rahman               Faculty of  Science and Computer Engineering                  © 2021         

95 Differential Equations MATH 222  

Bernoulli’s Equation 

Solving a Bernoulli DE 

We first rewrite the equation as 

We then substitute 

into the given equation 

(1 of 2) 

2

1

y
y

dx

dy
x 

1
32  y

dx

dy
xy

dx

dy
y

dx

dw
yw

23
3

x
w

xdx

dw
w

dx

dwx 33
1

3


Example(2): 
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Bernoulli’s Equation 
(2 of 2) 

The integrating factor for this linear equation is 

Integrating 

Then 
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Since 
wy 3 we have 

so a solution of the given equation is 
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cxxw  33

cxxy  333

cxxy  333
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Bernoulli’s Equation 
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Solving a Bernoulli DE 

We first rewrite the equation as 
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Example(3): 
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Bernoulli’s Equation 
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(2 of 2) 

The integrating factor for this linear equation is 
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Integrating 

Then 
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EXERCISES 

Solve Bernoulli differential equation   
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Hint: you can use example 2   


