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Instructions to the candidate:  

1) Figures to the right indicate full marks. 

2) Draw a well labeled diagram wherever necessary.            

 

 

 Solve any  SEVEN  of the following.                                               [7 x 5 = 35] 

1) Define     (a) Refinement of [a , b]     (b) Upper sum of a function  

     (c) Riemann Integrable function    (d) First fundamental theorem of  

          calculus     (e) Abel’s Test. 

           2)  Prove that constant function is Riemann integrable on [a , b] ∁ ℝ. 

           3) For n ∈ I , let 𝜎𝑛 be the subdivision { 0 , 
1

𝑛
 , 

2

𝑛
 , ……. , 

𝑛

𝑛
 = 1 } of  

               [0 , 1]. Compute   lim
𝑛 → ∞

U[f ;  𝜎𝑛] for the function f(x) = x2. 

           4) Discuss the convergence of ∫
1

√x

1

0
 dx. 

           5) Discuss the convergence of ∫
x

1−x

2

0
  dx. 

           6) Show that ∫ xm−1(1 − x)n−11

0
 dx  is convergent if and only if m   

                and n are both positive integers. 

           7) Prove that  ∫ xm−1e−x∞

0
 dx  is convergent if and only if m > 0. 

           8) State and prove Cauchy criterion for uniform convergence of a  

               sequence of real valued functions. 
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          9) If  fn(x) = 
n

x+n 
, x ≥ 0 then show that {fn(x)}n=1

∞  is uniformly  

               convergent on any finite interval [0 , a] , for a ∈ ℝ. 

         10) Discuss the convergence of the series ∑ xn∞
n=0  , x ∈ ℝ. 
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