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The questions are of equal value. 
The figures in the right hand side margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

Notations and symbols have their usual meanings. 

 Answer any five questions. 8×5=40 

 1. (a) Verify that the origin is a regular singular point of 2ݔଶݕᇱᇱ + ᇱݕݔ − ݔ) + ݕ(1 = 0 and find 
two independent Frobenius series solutions of it.     

   (b) Express 2 − ݔ3 +   ଶ in terms of Legendre Polynomial. 6+2=8ݔ4

 2. (a) Prove that ׬ ௠ܲ(ݔ) ௡ܲ(ݔ)݀ݔ = ቊ 0ଶଶ௡ାଵ				 if			݉ ≠ ݊	if			݉ = ݊ଵିଵ     

   (b) If Φ(ݔ) vanishes only when ݔ = ,ଵݔ …,ଶݔ , ௡, then show that  ݔ    
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       5+3=8     
 3. (a) Show that ݔ	J௡ଵ(ݔ) = ݊J௡(ݔ) −   .(ݔ)J௡ାଵ	ݔ
   (b) Evaluate : ׬ ଵା௘మ೟ఋ(௧ାଵ)ଵା௧మ ஶିஶݐ݀  5+3=8  

 4. (a) Reduce the following boundary value problem into an integral equation 

    ௗమ௬ௗ௫మ + ݕߣ = 0 with (0)ݕ = (݈)ݕ ;0 = 0 . 

   (b) Solve the Fredholm integral equation of the second kind (ݔ)ݕ = ݔ + ߣ ׬ ଶݐݔ) + ଵ଴ݐ݀(ݐ)ݕ(ݐଶݔ . 

       4+4=8 

 5. (a) Solve the following integral equation by the method of successive approximations 

(ݔ)ݕ     = ହ௫଺ + ଵଶ ׬ ଵ଴ݐ݀(ݐ)ݕ	ݐݔ  .   

   (b) Determine (ߣ)ܦ of the integral equation (ݔ)ݕ = ݁௫ + ߣ ׬ 	2݁௫݁௧	ݐ݀(ݐ)ݕଵ଴ . 5+3=8 

 6. (a) With the aid of the resolvent Kernel, find the solution of the integral equation  

(ݔ)ݕ     = ݁௫మ + ׬ ݁௫మି௧మ	ݐ݀(ݐ)ݕ௫଴  .   

   (b) Define Bessel’s functions of the first kind of order n. 6+2=8 
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 7. Define Laguerre’s equation and then find its solution. 1+7=8 

 8. (a) Solve the integral equation ݂(ݔ) = ඲ ௬(௧)ௗ௧(ୡ୭ୱ ௧ିୡ୭ୱ௫)భమ
௫

௔  , 0 ≤ ܽ < ݔ < ܾ ≤   .ߨ

   (b) Using the Rodrigue’s formula for ܪ௡(ݔ) and integrating by parts interatively, show that   

    Ψ = ׬ exp(−ݔଶ)ܪ௡(ݔ)ஶିஶ ݔ݀(ݔ)௠ܪ = ቊ 							0								, if			݉ ≠ ݊2௡ · ݊! ,ߨ√ if			݉ = ݊   4+4=8 
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