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INSTRUCTIONS

1.  This paper contains five (5) questions.
2.  Answer ANY other THREE questions.
3.  Write all answer in the booklet provided.
4.   Show ALL your workings.
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QUESTION ONE (20 MARKS)

Consider a Bessel Equation of order n given by   022
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a) By assuming a solution .......2
2

1
10   mmm xaxaxay show that the roots

of the indical equation are nm  and nm  . (3 marks)
b) From a) above use nm  and nm  to obtain the possible bessel

functions (3 marks)
c) Considering non integral and non zero values of n determine the

complete solution of  the Bessel’s equation giving your answer in terms
of  (gamma) (5 marks)

d) Taking 
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QUESTION TWO (20 MARKS)

Solve in series 02)1(
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QUESTION THREE (20 MARKS)
Use frobenius method to solve
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QUESTION FOUR (20 MARKS)
a) Define Orthogonality (3 marks)
b)Given the Sturm Liouville problem 0 yy  , 0)0( y and 0)( y

Find the eigen function and verify its orthogonality (17 marks)
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QUESTION FIVE (20 MARKS)
a) Determine the constants 1 , 2 3 , so that 2)( 1  xxf  , 1 ,

1)( 3
2

2  xxxg  and 1)(  xxh are mutually orthogonal in 10  x

and then obtain the corresponding orthonormal set (12 marks)
b) Solve the boundary value problem   0944  yyy  , 0)0( y ,

0)( ly (8 marks)


