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Instruction:            Answer Question One and any Other Three Questions 

1. (a) Define Legendry function                                                     (3 marks) 
    (b)  Prove that  

𝑃"# + 𝑙 𝑥 = 𝑥𝑃"# 𝑥 + 𝑛 + 1 𝑃" 𝑥 																																																																																			 
(c) Define a Periodic Function 
(d) Consider the Laplace equation in polar co-ordinates 𝑢 = #
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𝑢𝜃𝜃 with boundary 

condition 𝑢 𝑎, 𝜃 = 𝑓 𝜃 	𝑓 is a given function on 0 ≤ 𝜃 ≤ 2𝜋 in order that 𝑢 𝑧, 0  the single 
value, it is necessary that a function of	𝜃, show that 𝑢 must be periodic with period 2𝜋. 

(2)  Solve the Laplace equation 

𝑢99 + 𝑢:: = 0																																																																							 
 
In the rectangle 0 < 𝑥 < 𝛼, 0 < 𝑦 < 𝑏, and which satisfies the boundary condition.  

𝑢 𝑥, 0 = 0					𝑢 𝑥, 𝑏 = 0					0 < 𝑥 < 𝑎							 
𝑢 0, 𝑦 = 0						𝑢 𝑎, 𝑦 = 𝑓 𝑦 				0 ≤ 𝑦 ≤ 𝑏 

Where 𝑓	is given function on 0 ≤ 𝑦 ≤ 𝑏 
 

(3)   (a)  Define the Bessel equation 

   (b)   Assume that V is not an integer in the Bessel equation then show that 

𝑦 = 𝑐@𝑥@AB
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(4)  Show that 
  		 𝑎 				2𝐹 𝛼, 𝛽, 𝛽, 𝑥 = (1 − 𝑥)KL 

																	 𝑏 				2𝐹 1; 1; 2; −𝑥 = log	(1 + 𝑥)  
  

 


