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

1. a) Define convergence of a sequence with an example.    [4 + 6 = 10] 

b)Test the convergence of the series: 
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2. a) State Lagrange’s mean value theorem.      [4 + 6 = 10] 

b)Verify Rolle’s theorem for the function 𝒇 𝒙 =  𝒙𝟐 − 𝟒 in the interval  𝟎,𝟏 . 

     3. a) State Euler’s theorem for homogeneous function of two variables.  [4 + 6 = 10] 

 b) If 𝒙𝒙𝒚𝒚𝒛𝒛 = 𝒄, then show that: 
𝝏𝟐𝒛
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−𝟏, where 𝒙 = 𝒚 = 𝒛. 

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

     b) Find the envelop of the curves  
𝒙

𝒂
 
𝒎

+  
𝒚

𝒃
 
𝒎

= 𝟏, where the parameters a and b are  

        connected by the relation 𝒂𝒑 + 𝒃𝒑 = 𝒄𝒑. 

5. a) Define Beta and gamma  functions.       [4 + 6 = 10] 

      b) Express  𝒙𝒎 𝟏 − 𝒙𝒏 𝒑𝒅𝒙
𝟏

𝟎
 in terms of the beta function and hence evaluate      

  𝒙𝟓 𝟏 − 𝒙𝟑 𝟏𝟎𝒅𝒙
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6. a) Define Jacobian.          [4 + 6 = 10] 

    b) If 𝒙+ 𝒚+ 𝒛 = 𝒖;𝒚+ 𝒛 = 𝒖𝒗; 𝒛 = 𝒖𝒗𝒘, then prove that 
𝝏(𝒙,𝒚,𝒛)

𝝏(𝒖,𝒗,𝒘)
= 𝒖𝟐𝒗. 
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