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    Solution 

o Further idea: 

 




dxexQey
dxxPdxxP )()(

)(    Add C. 

 







 



CdxexQey
dxxPdxxP )()(

)(  

 



dxxPdxxPdxxP

CedxexQey
)()()(

)(  

 Note that this solution contains two parts. 

 One part is the steady-state (long term) solution 
 dxexQe

dxxPdxxP )()(

)( , 

which predicts long term behavior and does not depend on the initial 

condition. 

 The other part is the transient  dxxP

Ce
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, which depends on the initial 

condition, but will approach zero in the long term. Note, C corresponds to 

the initial condition. 

o Applications: 

 Fluid friction and air resistance 

 Electrical circuits 

 Capacitor and inductor problems (RC circuit, RL circuit) 

 Diffusion 

 Bernoulli Differential Equations 
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o Then solve as a first-order linear differential equation 

o Applications: 

 Fluid dynamics 

 Leaking tank (using Bernoulli's principle) 

 

 


