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Q.1(a) Find the nth derivative of 
1

1x 
. 

[2] 1 1,2 

Q.1(b) If 1cos( sin )y m x , prove that 

 2 2 2
2 1(1 ) (2 1) ( ) 0n n nx y n xy m n y         

[3] 1 2 

     
     

Q.2(a) State the generalized mean value theorem. [2] 1 1 
Q.2(b) Expand ( ) sinf x x  about the point 0x  . [3] 1 2 

     
     

Q.3(a) Explain convexity and concavity of the function of single variable.  [2] 1 1 
Q.3(b) For what values of x , the following expression is maximum and minimum respectively. 

3 22 21 36 20x x x   . 

[3] 1 3 

     
     

Q.4(a) Define asymptote. [2] 2 1 
Q.4(b) Find the asymptotes of the cubic equation 

   3 32 2 1 0x y xy x y y x y       . 

[3] 2 3 

     
     

Q.5(a) Define radius and centre of curvature at a point. [2] 2 2 
Q.5(b) 

Find the radius of curvature at the point ( , )x y on the curve log sec
x

y a
a

   
 

. 
[3] 2 3 
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