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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE (30 MARKS)  

a) Using the method of undetermined coefficients, find the general solution of the 

differential equation  

𝑑3𝑦

𝑑𝑥3 +
𝑑𝑦

𝑑𝑥
= 2𝑥2 + 4 sin 𝑥 .       (8 Marks) 

b) Find the general solution of the linear system, 
𝑑𝑥

𝑑𝑡
= 3𝑥 − 4𝑦  

𝑑𝑦

𝑑𝑡
= 2𝑥 − 3𝑦          (7 Marks) 

c) Solve the Cauchy – Euler equation  

𝑥3 𝑑3𝑦

𝑑𝑥3 + 9𝑥2 𝑑2𝑦

𝑑𝑥2 + 19𝑥
𝑑𝑦

𝑑𝑥
+ 8𝑦 = 0       (6 Marks) 

 

d) Use the variation of parameters methods to compute the general solution of the non-

homogeneous differential equation 

 

𝑑2𝑦

𝑑𝑥2 − 12
𝑑𝑦

𝑑𝑥
+ 36𝑦 = 𝑒6𝑥 𝑙𝑛𝑥, 𝑥 > 0       (9 Marks) 

QUESTION TWO (20 MARKS) 

a) Find two solutions of the Bessel equation of Order ½ given by  

𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
+  𝑥2 −

1

4
 𝑦 = 0.      (10 Marks) 

b) Using the Perturbation method, solve the non-linear differential equation  
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𝑑𝑦

𝑑𝑡
+ 𝑦 =∈ 𝑦2, 0 <∈≪ 1,𝑦 0 = 1       (10 Marks) 

QUESTION THREE (20 MARKS) 

a) Find the general solution of the homogeneous linear system 

𝑥′

~
=  

8 12 −2
−3 −4 1
−1 −2 2

 
𝑥
~

        (13 Marks) 

 

b) Show that the function 
1

 1−2𝑥𝑡+𝑡2
=  𝑝𝑛(𝑡)∞

𝑛=0 𝑡𝑛 ,  where 𝑝𝑛(𝑥) is the Legendre 

polynomial of order 𝑛.        (7 Marks) 

QUESTION FOUR (20 MARKS) 

a) One of the solutions of the differential equation  

𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑥2 𝑑𝑦

𝑑𝑥
−  𝑥 + 2 𝑦 = 0, 𝑥 > 0  is 𝑥−1𝑒−𝑥 . Apply the reduction of order method to 

obtain  another linearly independent solution.     (10 Marks) 

b) Solve the non-homogeneous Euler-Cauchy equation  

xxyyxyxyx ln663
423


 by the method of variation of parameters. 

(10 Marks) 

 

 

 

 

 

 

 


