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[Answer as many questions as you possibly can. Maximum you can score is 50.]  

 

   1.  Let f denote a function on the interval  ,   such that  

 i)     f is continuous on  ,   

 ii)    f f    

 iii) 
|f  is  piecewise continuous on the interval  ,  . 

 If n na ,b  are the  Fourier coefficients corresponding to f, then show that the series 
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 2.  Show that the Dirichlet  kernel 
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3. Let f be defined on a neighbourhood of 0. If f(0+)  exists and  for some 0  , the Lebesgue 
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4. Let 4 nf (x) x ,x  .Find the first order partial derivatives of f and the directional 

derivatives of f along nu (1,1,......,1,1)  . [4] 

 

 5. Let  2 3f :  be defined as f (x, y) (sin x cos y,cos xsin y,sin xsin y)  . 

 Find the Jacobian matrix Df (x, y) . [5] 

 

6. State and prove the Implicit function theorem for a function n k nf :   .                         [10] 

 

7.  Find the maximum value of  
2

1 2 nx x ....x  where   n

1 2 nx x ,x ,...., x   lie on the unit sphere 

centered at the origin. [6] 

 

8. Define sequences  nf and  ng  as follows: 
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 Let  n n nh x f (x)g (x)  .If  be a bounded interval , check the uniform convergence of 

     n n n, g and hf on  . [7] 

 

9. Find the radius of convergence of the power series 
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 where . in the denominator denotes product. [4] 

 

10.  Prove that  
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