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Note: Answer any five questions. Each question carries equal marks. 

1.a) Define Bessel functions.         [4 + 6 = 10] 

    b) Show that Legendre polynomial can be expressed in the form      
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2.  a) Define Laplace Transform.        [4 + 6 = 10] 

     b) Show that 𝑳−𝟏  
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3. a) Solve  
𝝏𝟐𝒛

𝝏𝒙𝟐 +
𝝏𝟐𝒛

𝝏𝒙𝝏𝒚
− 𝟔

𝝏𝟐𝒛

𝝏𝒚𝟐 = 𝒚𝐜𝐨𝐬 𝒙.      [4 + 6 = 10] 

    b) Solve :  𝒎𝒛 − 𝒏𝒚 𝒑 +  𝒏𝒙 − 𝒍𝒛 𝒒 = 𝒍𝒚 − 𝒎𝒙. 

4. a) Solve :  𝑫𝟐 − 𝑫𝑫′ + 𝑫′ − 𝟏 𝒛 = 𝒙𝟐𝒚.      [4 + 6 = 10] 

    b) Solve  𝟒𝑫𝟐 − 𝟒𝑫𝑫′ + 𝑫′𝟐 𝒛 = 𝟏𝟔 𝐥𝐨𝐠 𝒙 + 𝟐𝒚 . 

5. a) Define functional with an example.       [4 + 6 = 10] 

    b) Find the shortest distance between the curves 𝒚 = 𝒙 𝒂𝒏𝒅 𝒚 = 𝒙𝟐 in the interval[0, 1]. 

6. a)  Prove that 𝟐𝑱′ 𝒏 𝒙 = 𝑱𝒏−𝟏 𝒙 − 𝑱𝒏+𝟏(𝒙).      [4 + 6 = 10] 

    b) Solve :  𝑫𝟐 + 𝟗 𝒚 = 𝐜𝐨𝐬 𝟐𝒕  𝒊𝒇  𝒚 𝟎 = 𝟏, 𝒚  
𝝅

𝟐
 = −𝟏. 
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