
Time: 2 Hours 40 Minutes 

ESKPXII-XXVI (I) 

MATHEMATICS PART-II 
 

 

 SECTION "B " Marks: 50 
 

Q.2. Attempt any TEN (10) questions. All questions carry equal marks. 
 

i.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑡ℎ𝑒 𝑙𝑖𝑚𝑖𝑡 𝑜𝑓 lim
𝑥→2

𝑥2−4

𝑥2−3𝑥+2
  1+2+2 

ii.  𝐹𝑖𝑛𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑠𝑖𝑛𝑦 = 𝑥  1+2+2 

iii.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑙𝑖𝑛𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑦 = 𝑥𝑒−𝑥2
 𝑎𝑡 𝑥 = 1  1+2+2 

iv.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝐹(𝑥) = √𝑥𝑖 + 𝑐𝑜𝑠3𝑥𝑗 − (1 − 𝑥2)𝑘  1+2+2 

v.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑎𝑛𝑑 𝑐ℎ𝑒𝑐𝑘 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛 ∫
2𝑥2+7

𝑥5 𝑑𝑥  1+2+2 

vi.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 ∫ 𝑥𝑒3𝑥 𝑑𝑥   1+2+2 

vii.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑥 + 𝑦 − 5 = 0 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑥 − 𝑦 + 1 = 0  1+2+2 

viii.  Find the equation of a line if the 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 and 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 of the line are x: (−4,0), and y: (0, −5) 1+2+2 

ix.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑐𝑒𝑛𝑡𝑒𝑟 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 4𝑥2 + 4𝑦2 − 16𝑥 + 24𝑦 − 48 = 0  1+2+2 

x.  𝐹𝑖𝑛𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑛𝑑 𝑁𝑜𝑟𝑚𝑎𝑙 𝑎𝑡 𝑎 𝑝𝑜𝑖𝑛𝑡 (0,2) 𝑡𝑜 𝑡ℎ𝑒 𝑒𝑙𝑙𝑖𝑝𝑠𝑒 
𝑥2

9
+

𝑦2

4
= 1  1+2+2 

xi.  𝑇𝑟𝑎𝑛𝑠𝑙𝑎𝑡𝑒 𝑡𝑜 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑎𝑥𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (2, −1) 𝑡ℎ𝑒 𝑐𝑜𝑛𝑖𝑐 4𝑥2 − 𝑦2 − 16𝑥 − 2𝑦 + 11 = 0.  1+2+2 

xii.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑛𝑜𝑛 − 𝑙𝑖𝑛𝑒𝑎𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 
𝑑𝑦

𝑑𝑥
= 𝑡𝑎𝑛2(𝑥 + 𝑦).  1+2+2 

xiii.  Perform two iteration of Bisection Method to approximate the actual root r of the function 𝑓(𝑥) = 𝑒−𝑥 − 𝑥  in 
the interval [0, 1] 

1+2+2 
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Note: Attempt any THREE (03) questions from the following. Each question carries equal marks. 
 

Q.3. a)  𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 lim
𝑥→∞

7𝑥−2

√4𝑥2+1
  1+2+2 

 b)  𝐹𝑖𝑛𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑦 = 𝑐𝑜𝑠−1𝑥  1+2+2 

    

Q.4. a)  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑥 − 𝑎𝑥𝑖𝑠 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑓(𝑥) = 𝑥3 𝑓𝑟𝑜𝑚 𝑥 = −1 𝑡𝑜 𝑥 = 1  1+2+2 

 b)  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑃(𝑥, 𝑦) 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 𝑥 + 𝑦 = 5 & 2𝑥 − 𝑦 = 4  1+2+2 

    

Q.5. a)  𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑥 − 𝑦 + 5 = 0 𝑡𝑜𝑢𝑐ℎ 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑥2 + 𝑦2 − 2𝑥 − 4𝑦 − 3 = 0.  Find also the 
contact point. 

1+2+2 

 b)  Find vertices, foci, eccentricity and the asymptotes of the hyperbola 5𝑦2 − 20𝑥2 = 100 1+2+2 

    

Q.6. a)  Use Euler’s Theorem to verify the function 𝑓(𝑥, 𝑦) =
1

𝑥2+𝑦2
 is a homogenous function of degree -2. 1+2+2 

 b)  Find iterate 𝑥3 𝑜𝑓 𝑁𝑒𝑤𝑡𝑜𝑛 𝑅𝑎𝑝ℎ𝑠𝑜𝑛 𝑀𝑒𝑡ℎ𝑜𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥) = 𝑡𝑎𝑛𝑥 − 𝑥 𝑤𝑖𝑡ℎ 𝑥𝑜 = 4.5  1+2+2 

 



  E v a l u a t e   t h e   l i m i t   o f      lim  x → 2 ⁡      x 2 − 4    x 2 − 3 x + 2


  F i n d   d e r i v a t i v e   o f   t h e   i m p l i c i t   f u n c t i o n   s i n y = x


  F i n d   t h e   e q u a t i o n   o f   t a n g e n t   l i n e   t o   t h e   c u r v e   y =   x e    − x 2   a t   x = 1


  F i n d   t h e   v e c t o r   d e r i v a t i v e   o f   F  ( x ) =  x i + c o s 3 x j −  ( 1 −   x 2 ) k


  E v a l u a t e   t h e   i n t e g r a l   a n d   c h e c k   t h e   r e s u l t   t h r o u g h   d i f f e r e n t i a t i o n    ∫      2 x 2 + 7    x 5 d x


  E v a l u a t e   t h e   i n t e g r a l    ∫    x e  3 x d x


  F i n d   t h e   a n g l e   f r o m   t h e   l i n e   x + y − 5 = 0   t o   t h e   l i n e   x − y + 1 = 0


  x − i n t e r c e p t


  y − i n t e r c e p t


  x :  ( − 4 , 0 ) ,   and   y : ( 0 , − 5 )


  F i n d   t h e   c e n t e r   a n d   r a d i u s   o f   t h e   c i r c l e     4 x 2 +   4 y 2 − 16 x + 24 y − 48 = 0


  F i n d   e q u a t i o n   o f   T a n g e n t   a n d   N o r m a l   a t   a   p o i n t    ( 0 , 2 )   t o   t h e   e l l i p s e       x 2 9 +     y 2 4 = 1


  T r a n s l a t e   t o   p a r a l l e l   a x e s   t h r o u g h   t h e   p o i n t    ( 2 , − 1 )   t h e   c o n i c     4 x 2 −   y 2 − 16 x − 2 y + 11 = 0 .


  F i n d   t h e   g e n e r a l   s o l u t i o n   o f   t h e   n o n − l i n e a r   d i f f e r e n t i a l   e q u a t i o n     d y  d x =   t a n 2  ( x + y ) .


  f  ( x ) =   e  − x − x


  D e t e r m i n e   t h e      lim  x → ∞ ⁡    7 x − 2     4 x 2 + 1


  F i n d   d e r i v a t i v e   o f   y =   c o s  − 1 x


  F i n d   t h e   a r e a   b e t w e e n   t h e   x − a x i s   a n d   t h e   c u r v e   f  ( x ) =   x 3   f r o m   x = − 1   t o   x = 1


  F i n d   t h e   p o i n t   o f   i n t e r s e c t i o n   P  ( x , y )   o f   t h e   p a i r   o f   l i n e s   x + y = 5   &   2 x − y = 4


  P r o v e   t h a t   t h e   l i n e   x − y + 5 = 0   t o u c h   t h e   c i r c l e     x 2 +   y 2 − 2 x − 4 y − 3 = 0 .


    5 y 2 −   20 x 2 = 100


  f  ( x , y ) =  1    x 2 +   y 2


  Find iterate    x 3   o f   N e w t o n   R a p h s o n   M e t h o d   f o r   t h e   f u n c t i o n   f  ( x ) = t a n x − x   w i t h     x  o = 4 . 5

