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Q.1(a) Let {𝑓௡(𝑥)} be a sequence of function defined on ℝ such that 𝑓௡(𝑥) =
௡௫

ଵା௡మ௫మ. Show 

that {𝑓௡(𝑥)} is NOT uniformly convergent in any interval containing zero. 

 
[5] 
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Q.1(b) 
Determine the radius of convergence of the power series ∑ ቀ𝑛

భ

య + 1 ቁ
௡

(𝑥 − 1)௡.ஶ
௡ୀଵ  
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Q.2(a) Expand (𝑥 + 𝑥ଶ)  in Fourier series on −𝜋 < 𝑥 < 𝜋.  
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Q.2(b) Check the Riemann integrability of the function  

𝑓(𝑥) = ቊ
ଵ

ଶ೙ ,
ଵ

ଶ೙శభ < 𝑥 ≤
ଵ

ଶ೙ , 𝑛 = 0,1,2,3, …

0, 𝑥 = 0,
 on [0,1].  If integrable, find the value of 

∫ 𝑓(𝑥)𝑑𝑥.
ଵ

଴
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Q.3(a) 

Show that the function 𝑓(𝑥, 𝑦) = ቊ

௫௬

ඥ௫మା௬మ
, if 𝑥ଶ + 𝑦ଶ ≠ 0

0, if 𝑥 = 𝑦 = 0
 possesses first order 

partial derivatives but is not differentiable at origin.  
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Q.3(b) State Euler’s theorem for the homogeneous function. Apply the theorem for the 

function  𝑢 = 𝑥ଷ𝑦ଶ sinିଵ ቀ
௬

௫
ቁ  to find the value of 𝑥𝑢௫ + 𝑦𝑢௬ . 

 
[5] 
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Q.4(a) Calculate Jacobian of 𝑥, 𝑦, 𝑧 with respect to 𝑢, 𝑣, 𝑤 when 𝑢 = 𝑥 + 𝑦 + 𝑧,  

𝑢𝑣 = 𝑦 + 𝑧, 𝑢𝑣𝑤 = 𝑧. 
 
[5] 
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Q.4(b) Find the volume of the solid bounded by the coordinate planes 𝑥 = 0, 𝑦 = 0, 𝑧 = 0 

and the surface ቀ
௫

௔
ቁ

భ

మ
+ ቀ

௬

௕
ቁ

భ

మ
+ ቀ

௭

௖
ቁ

భ

మ
= 1. 
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Q.5(a) Evaluate the integral ∫ ∫ 𝑒௫మ

𝑑𝑥 𝑑𝑦
ோ

, where 𝑅 is a region bounded by 𝑥 = 2𝑦, 𝑥 =

2, 𝑦 = 0 and 𝑦 = 1.  
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Q.5(b) Find the value of the integral ∫ ∫ ඥ𝑥ଶ + 𝑦ଶ 𝑑𝑥𝑑𝑦,
ோ

 the field of integration being 𝑅, 
the region in 𝑥𝑦 − plane bounded the circles 𝑥ଶ + 𝑦ଶ = 1  and 𝑥ଶ + 𝑦ଶ = 4 by 
transforming the integral into polar co-ordinates.  
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