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INSTRUCTIONS Answer question one and any other two questions. 

QUESTION ONE (30 MARKS) 

a) Show that ex is a solution of the equations 

 

 and that the solution is linearly independent. (6 marks) 

b) Find the eigenvalues of the matrix 

 

(4 marks) 

c) Prove that the following equations are integrable (exy + ez)dx + (eyz + ex)dy + (ey − 

exy − eyz)dx = 0 (7 marks) 

d) Show that the equation 
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 is nonlinear. (4 marks) 

e) Locate and classify the singular points of the differential equation 

 

(6 marks) 

f) Find the Legrendre’s polynomial of order one (p1(x)). (4 marks) 

QUESTION TWO (20 MARKS) 

a) Show that the Total differential equation 

(y2z + yz2)dx + (z2x + x2z)dy + (x2y + xy2)dz = 0 

 is solvable. (5 marks) 

b) Solve the Total differential equation 

(y2z + yz2)dx + (z2x + x2z)dy + (x2y + xy2)dz = 0 

 . (15 marks) 

QUESTION THREE (20 MARKS) 

a) Show that the equation 

 

 is nonlinear hence solve it. (12 marks) 

b) Define the following terms 
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i. An ordinary point (1 marks) 

ii. irregular singular point (1 mark) 

c) State the nature of the power series solution of the equation 

 . (6 marks) 

QUESTION FOUR (20 MARKS) 

a) Solve the differential equation using power series method. (13 marks) 

 

b) Solve the system of equations 

     (7 marks) 

QUESTION FIVE (20 MARKS) 

a) i. Write the Legendre differential equation (1 mark) 

 ii. What is the nature of the power series solution of Legendre equation at x = 0? 

(5 marks)  

iii. State the Rodrigue’s Formula of Legendre’s polynomial of order n. (2 

marks) 

b) Prove that Bessel’s equation of order zero is given by 

      (12 marks) 


