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   [Use a separate Answer book for each group] 

   Group – A 
 

 Answer any five questions of the following:  [55]    
    

1. Solve:  2 24 sinD y x x  , where .
d

D
dx

  (5) 

2. Solve: ,
a dy

y px p
p dx

   . (5) 

3. Consider  2 2 cos ,x d
D D y e x D

dx
   and solve it by the method of variation of parameters. (5) 

4. Solve:  
tan

1 sec
1

xdy y
x e y

dx x
  


. (5) 

5. Find
2

3 2

1

5 8 4

xe
D D D  

,where
d

D
dx

 . (5) 

6. Solve not by using the method of variation of parameters : 
2

2 sec .y a y ax   (5) 

7. a) Solve:  3 4 32 0.x xy dx y dy    (3) 

 b) Solve:
1

cos .xdy ydx dx
x

 
   

 
 (2) 

8. Reduce  2 2 22 0x p y x y p y     to Clairaut’s form by the substitution , .y u xy v   Hence solve 

the equation, .
dy

p
dx

  (5)  

Group – B 
 

 Answer any five questions of the following:  [510]  
    

9. a) State Leibnitz’s Theorem on successive differentiation.  

 b) If 
1 2(sin ) ,y x prove that    2 2

2 11 2 1 0n n nx y n xy n y      . 

 c) Prove that  2

2

tan0
limlog tan 2 1

xx
x


 .  (2+5+3) 

10. a) Find the asymptotes of the curve: 

  
2 2 2 2 1 0x y x y xy x y      . 

 b) Find the envelope of the family of straight lines 1
x y

a b
  , where a and b are connected by the 

relation 2 3 5a b c .  (5+5) 



(2) 
 

11. a) Evaluate 
 

21

2 2
0 0

1

1 1

x

y

dy
dx

e x y



  
  , by changing the order of integration. 

 b) Find the values of a and b so that 
30

sin 2 sin
lim 1
x

a x b x

x


  (6+4) 

12. a) Find the volume of the solid obtained by revolving the astroid 
2 2 2

3 3 3x y a   about its axis of 

symmetry. 

 b) Find the surface formed by revolution of 2 24 16x y  about x - axis. (5+5) 

13. a) Using Beta function, show that  3

0

2 16
8

9 3
x x dx


   

 b) Show that  1

0

1 1
1 , 1 ; , , 0

n
p q p

x x dx n p q n
q q

 

    
 

 . (5+5)  

14. a) Show that repeated limits of the function  

   
   

   

; , 0,0
,

; , 0,0

xy
x y

xy x yf x y

o x y




  
 

 

  exist and are equal but double limit does not exist as    , 0,0 .x y   

 b) Using the definition, prove that 
   

3 3

2 2, 0,0
lim 0

x y

x y

x y





. (6+4) 

15. a) If  ,f x y  be continuous at  0,0  , then prove that the functions  ,f x b  and  ,f a y  are 

continuous at x a  and y b  respectively. 

 b) Give an example, where the converse of the above result is not true. (6+4) 

16. a) Prove that between any two real roots of sin 1xe x  , there exists at least one real root of 

cos 1 0.xe x   

 b) Prove that between two real roots of the equation sin 1 0xe x  , there is at least one real root of 

tan 1 0x   .  (4+6)  
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