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  Marks CO BL 

Q.1(a) Investigate the uniform continuity for the series ∑ (−1)௡ ௫మ೙

௡య(ଵା௫మ೙)
, 𝑥 ∈ ℝ.ஶ

௡ୀଵ   
[5] 

 
CO1 

 

Q.1(b) Find the radius of convergence and the interval of convergence for the power series  

෍(−1)௡

ஶ

௡ୀ଴

𝑥ଶ௡

(2𝑛)!
. 

 
[5] 
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Q.2(a) Show that the function [𝑥],  where [𝑥]  is greatest integer not greater than 𝑥 , is 
Riemann integrable in [0,4] and find ∫ [𝑥]

ସ

଴
𝑑𝑥. 

 
[5] 
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Q.2(b) Prove the following inequality. 
1

3√2
< න

𝑥ଶ

√1 + 𝑥
𝑑𝑥 <

1

3
.

ଵ

଴

 

 
[5] 
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Q.3(a) If 𝑢 = sinିଵ ቀ
௫యା௬య

√௫ା√௬
ቁ , then by Euler’s theorem show that 𝑥𝑢௫ + 𝑦𝑢௬ =

ହ

ଶ
tan 𝑢.  

[5] 
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Q.3(b) Evaluate the Jacobian 
డ(௨,௩,௪)

డ(௥,ఏ,థ)
, where 𝑢 = ඥ𝑦𝑧, 𝑣 = √𝑧𝑥, 𝑤 = ඥ𝑥𝑦, and 

 𝑥 = 𝑟 sin 𝜃 cos 𝜙, 𝑦 = 𝑟 sin 𝜃 sin 𝜙 , 𝑧 = 𝑟 cos 𝜃. 

 
[5] 
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Q.4(a) Consider the function 𝑓(𝑥, 𝑦) =
௫మ௬మ

௫మା௬మ , (𝑥, 𝑦) ≠ (0,0) 

= 0, (𝑥, 𝑦) = (0,0).                 
Check whether 𝑓௫௬ = 𝑓௬௫ at (0,0). 

 
[5] 
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Q.4(b) Investigate the continuity of the function 𝑓(𝑥, 𝑦) = 2𝑥𝑦
௫మି௬మ

௫మା௬మ , (𝑥, 𝑦) ≠ (0,0) 

                                                                = 0, (𝑥, 𝑦) = (0,0) 
at (0,0). 

 
[5] 
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Q.5(a) Evaluate the double integral ∫ ∫ 𝑥ଶ𝑑𝑥 𝑑𝑦,
ோ

 where 𝑅 is the region bounded by the 
hyperbola 𝑥𝑦 = 16, and straight lines 𝑦 = 𝑥, 𝑦 = 0, 𝑥 = 8. 

 
[5] 
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Q.5(b) Find the integral ∫ ∫ ඥ4𝑎ଶ − 𝑥ଶ − 𝑦ଶ 𝑑𝑥𝑑𝑦,
ோ

 where 𝑅 is the region bounded by the 
upper half of the circle 𝑥ଶ + 𝑦ଶ − 2𝑎𝑥 = 0, by transforming the integral into polar co-
ordinates.  

 
[5] 
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