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1. The question paper contains 5 questions each of 10 marks and total 50 marks. 
2. Attempt all questions. 
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   CO BL 
Q.1(a) Define countable set. Is the set 𝐴 = ቄ

௠

ଶ೙ : 𝑚, 𝑛 ∈ ℤቅ countable? Justify your answer. [4] CO1 1 

Q.1(b) Let 𝑥ଵ = 1 and 𝑥௡ାଵ =
ଵ

ଶ
ቀ𝑥௡ +

ଶ

௫೙
ቁ for 𝑛 ≥ 2. Using monotone theorem, show that the 

sequence is convergent. Hence find the limit of the sequence.  
 

 
[4+2] 

CO1 2 

     
Q.2(a) Check the convergency of the following series.  

𝛼

𝛽
+

1 + 𝛼

1 + 𝛽
+

(1 + 𝛼)(2 + 𝛼)

(1 + 𝛽)(2 + 𝛽)
+ ⋯ 

[5] CO2 2 

Q.2(b) Using integral test, check the convergency of the series ∑
ଵ

௡(୪୬ ௡)೛ , 𝑝 > 0.ஶ
௡ୀଶ  [5] CO2 2 

     
Q.3(a) 

Let 𝑓(𝑥) = ቐ
𝑥ଶ, 𝑥 < 1    

0, 𝑥 = 1

2 − (𝑥 − 1)ଶ, 𝑥 > 1

.  Check the continuity at 𝑥 = 1.  If discontinuous, 

identify the type of discontinuity. 

 
 
[4] 

CO3 3 

Q.3(b) Apply L’H𝑜ොpital rule to find the values of 𝑎, 𝑏 and 𝑐 such that the function 

 𝑓(𝑥) = ቊ
௫(௔ା௕ ୱ୧୬ ௫)ି௖ (ଵିୡ୭ୱ ௫)

௫ర , 𝑖𝑓 𝑥 ≠ 0

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

 
[6] 

 
CO3 
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Q.4(a) Let 𝑓(𝑥) = ∫ 𝑡ଶ𝑒௫௧௫

଴
𝑑𝑡. Find 𝑓ସ(0).  

[5] 
 
CO4 

 
4 

Q.4(b) If 𝑦 = cos(𝑚 sinିଵ 𝑥), then prove that (1 − 𝑥ଶ)𝑦௡ାଶ − (2𝑛 + 1)𝑥𝑦௡ାଵ + (𝑚ଶ − 𝑛ଶ)𝑦௡ = 0.  
[5] 

 
CO4        
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Q.5(a) Find the asymptote(s) of the following parametric curve, if any. 

𝑥 =
3𝑎𝑡

1 + 𝑡ଷ
; 𝑦 =

3𝑎𝑡ଶ

1 + 𝑡ଷ
, 𝑎 > 0. 

 
[3] 

 
CO5 
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Q.5(b) Providing all the necessary information, make a rough sketch of the curve 
(𝑥ଶ − 1)(𝑦ଶ − 4) = 4 

 
[7] 

 
CO5 
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