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SMA 3354:  ANALYTICAL APPLIED MATHEMATICS I 

 
DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the following terms; 

(i)   Analytic function        (1 Mark) 

(ii)  Singular  points        (1 Mark) 

(iii) Ordinary point       (1 Mark) 

b) Locate and classify the singular point(s) of the equation below  (6 Marks) 
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c) Find the power series solution of the equation below at the point � � 0 (5 Marks) 
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d) Prove that the Legendre polynomial of order two is given by:  (6 Marks) 
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e) Define ; 

(i)  Gamma function       (2 Marks) 

(ii)   Beta function        (2 Marks) 

f) Define the Laplace transform of f(t) and find the Laplace transform of ���  (6 Marks) 
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QUESTION TWO (20 MARKS) 

Define Bessel’s equation of order n and find the Bessel’s function of order n (����� (20 Marks) 

 

QUESTION THREE (20 MARKS) 

Given that ���� �  �� 	 � for –� � � < �, find the Fourier expression of ����. Hence deduce 

that 
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QUESTION FOUR (20 MARKS) 

a) Find the singular points of the equation; 
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b� Find the power series solution of the equation in 4a) at � � 0  (17 Marks) 

 

QUESTION FIVE (20 MARKS) 

a� Define a Partial Differential Equation and solve the partial differential equation; 
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b� Solve the PDE below by method of separation of variables. 
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