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NATIONAL OPEN UNIVERSITY OF NIGERIA
Plot 91, Cadastral Zone, Nnamdi Azikwe Express Way, Jabi-Abuja

FACULTY OF SCIENCES
DEPARTMENT OF MATHEMATICS
July 2017_1 Examination 
Course Code: MTH382                                                                                                                                                                                      
Course Title:  Mathematical Methods IV                                                                                                                                                                                        
Credit Unit: 3
Time Allowed: 3 Hours
Total: 70 Marks	
INSTRUCTION: ANSWER QUESTION ONE(1) AND ANY OTHER 4 QUESTIONS

1. (a) The Gamma function is defined by the improper integral as ,                                                                  
      then prove that                                                                                      (5 marks)
(b)  Using the result in question 1(a), derive                                                    (8 marks)                                                          
                                                                                                                      
            (c)  The beta function   is defined by ,
                   prove that                                                                                           (5 marks)
             (d) Using the definition of the beta function in question 1(c), 
                   evaluate                                                                                          (4 marks)

2. (a) Use the generating function  to obtain the recurrence   
       relation                                               (6 marks)
(b) Use the recurrence   to obtain the first four Legendre polynomials                                                                                                             (6 marks)

3. 
[bookmark: _GoBack](a)  Using the series of the  form , to solve the   

        differential equation                                                       (7½ marks)       

(b)  The Bessel’s equation has the general 

       solution. Obtain the general solution of the

        equation                                                   (4½ marks)
  MTH382
4. 

 (a) Use the Rodrigue’s formula  to drive Legendre polynomial                                                                                                                                                 
                                                                                                                                                 (5 marks)


(b) Using the Rodrigue’ formula, show that (i) (ii)   can be written as a series of Legendre polynomials                                                                                       (7 marks)
   
      5. (a) By recurrence relation , derive                                  (7marks)                                                       
         (b) Express the polynomial  in terms of                            (5 marks)
                                                                 
6. (a) If   and , find the derivative of
(i) 

  and                                                                                                        (2 marks)
(ii) 

 and                                                                                                          (2 marks)


Hence, evaluate the Jacobian of   and                                                     (4 marks)




               (b) Solve the equation  given that at    and                                                                                                       
                                                                                                                                                            (4 marks)
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