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Problem Set 4: Reduction of Order Method for Second Order Linear ODEs  

1.  Verify that 𝑦1 = 𝑒𝑥 is a solution of the homogeneous linear differential equation 

𝑦′′ − 𝑦 = 0 

Using the method of reduction of order, find a second linearly independent solution and hence write the 

general solution of the given differential equation. 

2.  Verify that 𝑦1 = 𝑒−𝑥 is a solution of the homogeneous linear differential equation 

𝑦′′ − 2𝑦′ − 3𝑦 = 0 

Using the method of reduction of order, find a second linearly independent solution and hence write the 

general solution of the given differential equation. 

3. Verify that 𝑦1 = 𝑥 is a solution of the homogeneous linear differential equation 

(𝑥2 − 1)𝑦′′ − 2𝑥𝑦′ + 2𝑦 = 0,         (|𝑥| ≠ 1) 

Using the method of reduction of order, find a second linearly independent solution and hence write the 

general solution of the given differential equation. 

4.  Verify that 𝑦1 = 𝑥2 is a solution of the homogeneous linear differential equation 

𝑥2𝑦′′ − 3𝑥𝑦′ + 4𝑦 = 0,     (𝑥 > 0) 

Using the method of reduction of order, find a second linearly independent solution and hence write the 

general solution of the given differential equation. 

5.  Verify that 𝑦1 = 𝑥−1/2𝑠𝑖𝑛𝑥 is a solution of the homogeneous linear differential equation 

𝑥2𝑦′′ + 𝑥𝑦′ + (𝑥2 −
1

4
) 𝑦 = 0,     (𝑥 > 0) 

Using the method of reduction of order, find a second linearly independent solution and hence write the 

general solution of the given differential equation. 

 

 


