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Attempt any four questions. All questions carry equal marks. 

1.  Find the limit of the given functions 

(i)  lim
௫→଴

௫ ୡ୭ୱ ௫ ି ୱ୧୬

௫మୱ୧୬௫
         (ii)   lim

௫→଴

ଵ

ଵା௘భ/ೣ.                                      

   Discuss the continuity and discontinuity of following functions, 

(i)   𝑓(𝑥) = |𝑥 − 1| + |𝑥 − 2| at 𝑥 = 1 & 𝑥 = 2 

                (ii)  𝑓(𝑥) = ቊ
௫௘భ/ೣ

ଵା௘భ/ೣ , if 𝑥 ≠ 0,

0, if 𝑥 = 0,
   at 𝑥 = 0. 

 Can a function have more than one limit?  Explain.                                                                                                                       

2. If  𝑦 = sin 𝑚𝑥 + cos 𝑚𝑥, then show that  𝑦௡ = 𝑚௡[1 + (−1)௡𝑠𝑖𝑛 2𝑚𝑥]ଵ/ଶ .     

State Leibnitz’s theorem. If  𝑦 = sinିଵ 𝑥 then prove that  

   (1 − 𝑥ଶ)𝑦௡ାଶ − (2𝑛 + 1)𝑥𝑦௡ାଵ − 𝑛ଶ𝑦௡ = 0.                   

 If 𝑢 = 𝑥ଶ tanିଵ ቀ
௫

௬
ቁ − 𝑦ଶ tanିଵ ቀ

௫

௬
ቁ then prove that   

                                 
డమ௨

డ௫డ௬
=

௫మି௬మ

௫మା௬మ.  

3. Prove that the curve  ቀ
௫

௔
ቁ

௡
+ ቀ

௬

௕
ቁ

௡
= 2021 touches the straight line 

௫

௔
+  

௬

௕
= 2  at the point (𝑎, 𝑏), whatever 

be the value of n.  

 Show that normal at any point of the curve 

 𝑥 = 𝑎cos θ + 𝑎 θ sin 𝜃 , 𝑦 = 𝑎sin θ − 𝑎 θ cos 𝜃  

     is at constant distance from origin. 

 Find the curvature at any point  𝜃 on the curve   

𝑦 = 𝑎 ൬cos 𝜃 + log ൬tan ൬
𝜃

2
൰൰൰ , 𝑦 = asin 𝜃. 

  



4. Find asymptotes of the curve (𝑦 − 3)ଶ(𝑥ଶ − 9) = 𝑥ସ + 81. 
 
 Determine the position and nature of double points on the curve  

𝑥ସ − 2𝑦ଷ − 3𝑦ଶ − 2𝑥ଶ + 1 = 0 
      Trace the curve   𝑥ଶ𝑦ଶ = 𝑥ଶ − 25𝑎ଶ. 

5.   State Lagrange’s mean value theorem and give its geometrical interpretation. Applying Lagrange’s 
mean value to the function defined by 𝑓(𝑥) = log(1 + 𝑥) ∀ 𝑥 > 0 show that 

   0 < [log(1 + 𝑥)]ିଵ − 𝑥ିଵ < 1 whenever  𝑥 > 0.          

 Separate the interval in which the function defined on ℝ   
 𝑓(𝑥) = 2𝑥ଷ − 15𝑥ଶ + 36𝑥 − 1       

       is increasing or decreasing.                          

Prove that tan 𝑥 > 𝑥 whenever 0 < 𝑥 < 𝜋/2. 

6.    Obtain Maclaurin’s series expansion of cos 2𝑥. 

 Evaluate    lim
௫→଴

௦௜௡௫ି௫

௫ ௦௜௡௫
  

 Find the maximum value of ቀ
ଵ

௫
ቁ

௫
. 


