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INSTRUCTIONS: 
1. The question paper contains 5 questions each of 10 marks and total 50 marks. 
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   CO BL 

Q.1(a) Give an example of a set which is open and closed both. Justify your answer. [4] CO1 1 
Q.1(b) 

Using Cauchy’s limit theorem show that the sequence ቊ𝑎௡

భ

೙ቋ where 𝑎௡ =
௡೙

(௡ାଵ)(௡ାଶ)…(௡ା௡)
 

converges and find the limit.  

 
[6] 

CO1 2 

     
Q.2(a) Does the convergency of the sequence {𝑎௡}௡ୀଵ

ஶ imply the convergency of the series 
∑ 𝑎௡

ஶ
௡ୀଵ ? Justify your answer.  

[3] CO2 2 

Q.2(b) 
Show that the series 

ଷ..଺.ଽ…ଷ௡

଻.ଵ଴.ଵଷ…(ଷ௡ାସ)
𝑥௡, 𝑥 > 0 converges for 𝑥 ≤ 1 and diverges for 

𝑥 > 1. 

[5] CO2 2 

     
Q.3(a) Find the 𝑛௧௛ order derivative of 𝑦 = 𝑥௡ିଵ ln 𝑥 at 𝑥 =

ଵ

ଶ
. [3] CO3 3 

Q.3(b) If 𝑦 = cos(𝑚 sinିଵ 𝑥), then prove that (1 − 𝑥ଶ)𝑦௡ାଶ − (2𝑛 + 1)𝑥𝑦௡ାଵ + (𝑚ଶ − 𝑛ଶ)𝑦௡ = 0. 
Hence, determine 𝑦௡(0). 

 
[5+2] 
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Q.4(a) Interpret Rolle’s theorem geometrically, and verify the theorem for the function 

 𝑓(𝑥) = 1 − (𝑥 − 1)
మ

య on [0,2]. 

 
[2+3] 

 
CO4 
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Q.4(b) Apply L’H𝑜ොpital rule to find the values of 𝑎, 𝑏 and 𝑐 such that the function 

 𝑓(𝑥) = ቊ
௫(௔ା௕ ୡ୭ୱ ௫)ି௖ ୱ୧୬ ௫

௫ఱ , 𝑖𝑓 𝑥 ≠ 0

1, 𝑖𝑓 𝑥 = 0.
    is continuous at 𝑥 = 0. 

 
[5] 

 
CO4        

 
4 

     
Q.5 Providing all the necessary information, make a rough sketch of the curve 

𝑥ଷ + 𝑦ଷ + 6𝑥𝑦 = 0. 
 
[10] 
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