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Find general solution of 

Step 1:   Identify that this ODE has a separable right hand side
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Step 2
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2.   Find general solution of the following ODE using the method of integrating multiplier,
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Specify the form of a particular solution which satisfies the following initial conditions: 
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Note: This would describe how a ball rolls of the top of a hill 
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a)   Using the method of integrating multiplier, find the first integral of this ODE:
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1st integral (invariant, or the 'integral of motion' in a mechanical problem)
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b) The first integral for a differential equation always represents a quantity that remains constant during the motion described by such equation (the integral of motion). In that particular problem,  
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c)   Find the general solution of initial ODE:
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Use substitution of variables
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By the definition of inverse function, 
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3.   Find general solution of the following linear homogeneous ODE using the method of auxiliary equation,
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Auxiliary equation:
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General

solution;
to specify one single particular solution, two initial conditions are needed.
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