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1) Given that 𝑦𝑦 = 𝑐𝑐1𝑒𝑒𝑡𝑡 sin 2𝑡𝑡 + 𝑐𝑐2𝑒𝑒𝑡𝑡 cos 2𝑡𝑡 is a two-parameter family of solutions of the 
differential equation 

𝑦𝑦′′ − 2𝑦𝑦′ + 5𝑦𝑦 = 0 
Determine whether a member of the family of the solutions of the above differential equation 
can be found that satisfies the boundary conditions: 

𝑦𝑦(0) = 1, 𝑦𝑦(𝜋𝜋) = −1 
 
 
 
 
 
 

 
 

 
 

2) Consider the differential equation 

𝑦𝑦′′ − 4𝑦𝑦′ + 4𝑦𝑦 = 0 

(a) Find the interval in which the two solutions 

𝑦𝑦1 = 𝑒𝑒2𝑥𝑥     𝑎𝑎𝑎𝑎𝑎𝑎    𝑦𝑦2 = 𝑥𝑥𝑒𝑒2𝑥𝑥    𝑎𝑎𝑎𝑎𝑎𝑎 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖. 
(b) Form a general solution of the differential equation 

 
 
 
 
 
 
 
 
 
 

 
 
 
 



3) Consider the differential equation  
𝑦𝑦′′ + 3𝑦𝑦 = −18𝑒𝑒3𝑥𝑥                      (1) 

(a) Verify that 𝑦𝑦1 = cos√3𝑥𝑥 𝑎𝑎𝑎𝑎𝑎𝑎 𝑦𝑦2 = sin√3𝑥𝑥 are solutions of 𝑦𝑦′′ + 3𝑦𝑦 = 0. 
(b) Find a particular solution of the differential equation (1) of the form 𝑦𝑦 = 𝐴𝐴𝑒𝑒3𝑥𝑥  
(c) Write the general solution of the differential equation (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



4) Solve the initial value problem 

𝑦𝑦′′′ + 𝑦𝑦′′ − 𝑦𝑦′ − 𝑦𝑦 = 0;                    𝑦𝑦(0) = 0, 𝑦𝑦′  (0) = 0, 𝑦𝑦′′  (0) = 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

5) Given that 𝑦𝑦 = 𝑥𝑥2 + 8𝑥𝑥 + 33 is a particular solution to the differential equation  
𝑦𝑦′′ + 4𝑦𝑦′ − 𝑦𝑦 = −𝑥𝑥2 + 1 

And 𝑦𝑦 = −1
4
𝑥𝑥𝑒𝑒−𝑥𝑥 + 1

8
𝑒𝑒−𝑥𝑥  is a particular solution to the differential equation  

𝑦𝑦′′ + 4𝑦𝑦′ − 𝑦𝑦 = 𝑥𝑥𝑒𝑒−𝑥𝑥 − 𝑒𝑒−𝑥𝑥  
Find a particular solution to the differential equation  

𝑦𝑦′′ + 4𝑦𝑦′ − 𝑦𝑦 = −𝑥𝑥2 + 1 − 2𝑥𝑥𝑒𝑒−𝑥𝑥 + 2𝑒𝑒−𝑥𝑥  
 
 
 
 
 
 
 
 
 

  



6) Find the general solution of the differential equation 

𝑥𝑥𝑦𝑦′′ − 𝑦𝑦′ + 4𝑥𝑥3𝑦𝑦 = 0 
Given that 𝑦𝑦1 = sin(𝑥𝑥2) is a solution 

 


