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Q.1(a) Show that the sequence of functions {𝑓௡(𝑥)}, where 𝑓௡(𝑥) = 𝑛𝑥𝑒ି௡௫మ
, 𝑥 ≥ 0 is pointwise 

convergent but NOT uniformly convergent on [0, 𝑘], 𝑘 > 0. 
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Q.1(b) 
Test the uniform convergency for the series of functions ∑

ୱ୧୬(௫మା௡మ௫)

௡(௡ାଵ)
ஶ
௡ୀଵ  by Weierstrass M-

test.  
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Q.2 Show that the series ∑
௫

௡೛ା௫మ௡೜
ஶ
௡ୀଵ  converges uniformly over any finite interval [𝑎, 𝑏] 

for (𝑖). 𝑝 > 1, 𝑞 ≥ 0  and (𝑖𝑖). 0 < 𝑝 ≤ 1, 𝑝 + 𝑞 > 2. 
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Q.3(a) Determine the radius of convergence of the power series  

1 +
𝛼. 𝛽

1. 𝛾
𝑥 +

𝛼(𝛼 + 1)𝛽(𝛽 + 1)

1.2. 𝛾(𝛾 + 1)
𝑥ଶ + ⋯ 
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Q.3(b) Identify the exact interval of convergence of the following power series. 

෍
(𝑛!)ଶ

(2𝑛)!
𝑥ଶ௡.

ஶ

௡ୀଵ
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Q.4 Represent the periodic function 𝑓(𝑥) = 𝑥 − 𝑥ଶ in form of Fourier series in −𝜋 to 𝜋. [5] CO2 
    
    

Q.5(a) Define refinement of a partition of a given interval [𝑎, 𝑏]. [1] CO3 
Q.5(b) Suppose that 𝑃, 𝑄 ∈ ℙ, where ℙ is the set of all the partitions of [𝑎, 𝑏], and 𝑄 is a refinement 

of 𝑃.  Let 𝑓: [𝑎, 𝑏] → ℝ  be a bounded function and 𝛼: [𝑎, 𝑏] → ℝ  be a monotonic increasing 
function. Then prove that  

𝑈(𝑃, 𝑓, 𝛼) ≥ 𝑈(𝑄, 𝑓, 𝛼) and  𝐿(𝑃, 𝑓, 𝛼) ≤ 𝐿(𝑄, 𝑓, 𝛼. ) 
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