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   CO BL 
Q.1(a) Find the values of x for which the curve 𝑦 = 𝑥ଷ − 9𝑥ଶ + 10𝑥 + 5is concave upward and 

downward 
[2] 1 1 

Q.1(b) Find Taylor’s series expansion of  𝑓(𝑥) = (2 + 𝑥)ଵ/ଶ about the point 1 [3] 1 1 
     
     

Q.2(a)  Find the n-th derivative of  𝑦 = 𝑒ଷ௫𝑙𝑜𝑔𝑥 [2] 1 2 
Q.2(b) Verify the mean value theorem for the function 𝑓(𝑥) =

|௫|

௫
 , 𝑥 ∈  [−1, 1] [3] 1 2 

     
     

Q.3(a) Find the radius of curvature at any point (x,y) on the rectangular hyperbola with 
equation 𝑥 𝑦 = 𝑐ଶ 

[2] 2 2 

Q.3(b) Find the asymptotes to the curve 𝑦ଶ(𝑥 − 2𝑎) = 𝑥ଷ − 𝑎ଷ [3] 2 3 

     
     
 

Q.4(a) 
 
Show that 𝑓(𝑥, 𝑦) =

௫௬

ඥ௫మା௬మ
 when (𝑥, 𝑦) ≠ (0, 0) 

                              = 0          when (𝑥, 𝑦) = (0, 0) 
is continuous at (0, 0) 

[2] 3 2 

 
Q.4(b) 

Show that the circle of curvature at the origin of the parabola 𝑚𝑥 +
௫మ

௔
 is 

𝑥ଶ + 𝑦ଶ = 𝑎(1 + 𝑚ଶ)(𝑦 − 𝑚𝑥)ଷ 

[3] 2 2 

     
     
 

Q.5(a) Check existence of limit of   lim
(௫,௬)→(଴,଴)

ቀ
௫యା௬య

௫ି௬
ቁ  

[2] 3 1 

Q.5(b) If 𝑓(𝑥, 𝑦) = (𝑥ଶ + 𝑦ଶ)𝑡𝑎𝑛ିଵ ௬

௫
  when 𝑥 ≠ 0 and 𝑓(0, 𝑦) =

గ௬

ଶ
, show using the definition of 

limits that 𝑓௫௬(0,0) ≠ 𝑓௬௫(0, 0)  

[3] 2 2 
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