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For full credit: Please show work using techniques from this course and use 
correct mathematical notation.  
  



1. The function 𝑦1 = 𝑥2 is a solution of the differential equation  
𝑥2𝑦′′ − 3𝑥𝑦′ + 4𝑦 = 0. Use reduction of order to find a second solution 𝑦2. 
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For #2-6, solve each differential equation. 
2. 𝑦′′′ − 𝑦′′ + 𝑦′ − 𝑦 = 0. 
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3. 𝑦′′ − 4𝑦 = 4𝑥2 + 6 
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4. 𝑦′′ − 2𝑦′ − 3𝑦 = 4𝑒−𝑥 
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5. 𝑦′′ − 𝑦′ − 2𝑦 = 5 sin 2𝑥 
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6. 𝑥2𝑦′′ − 𝑥𝑦′ + 5𝑦 = 0 
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7. Consider the differential equation 𝑦′′ + 2𝑦′ + 𝑦 = 𝑒−𝑥

𝑥2 . The complementary function is 

𝑦𝑐 = 𝑐1𝑒−𝑥 + 𝑐2𝑥𝑒−𝑥. Use variation of parameters to find the particular solution to the 
differential equation. 
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8. Consider the differential equation 𝑦′′ + 𝑦 = 0. For each set of boundary conditions, find 
the solution to the boundary-value problem or show that no solution exists. 
 
 
 
 
 
 
 
 
 

a. 𝑦(0) = 1, 𝑦 (𝜋
2

) = 3 

 
 
 
 
 
 
 
 
 
b. 𝑦(0) = 0, 𝑦(𝜋) = 1 
 
 
 
 
 
 
 
 
 
c. 𝑦(0) = 0, 𝑦(𝜋) = 0 
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9. A mass weighing 8 pounds stretches a spring 2 feet. The mass is released from the 
equilibrium position with a downward velocity of 4 ft/s. Assuming no damping, find the 
position 𝑥(𝑡) of the mass at time 𝑡. Determine the amplitude, period, frequency, and 
phase of the motion. 
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