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Important Instructions to examiners: 

 The model answer shall be the complete solution for each 

and every question on the question paper. 

 Numerical shall be completely solved in a step by step 

manner along with step marking. 

 All alternative solutions shall be offered by the expert along 

with self-explanatory comments from the expert. 

 In case of theoretical answers, the expert has to write the 

most acceptable answer and offer comments regarding 

marking scheme to the assessors. 

 In should offer the most convincing figures / sketches / 

circuit diagrams / block diagrams / flow diagrams and offer 

comments for step marking to the assessors. 

 In case of any missing data, the expert shall offer possible 

assumptions / options and the ensuing solutions along with 

comments to the assessors for effective assessment. 

 In case of questions which are out of the scope of curricular 

requirement, the expert examiner shall solve the question 

and mention the marking scheme in the model answer. 

However, the experts are requested to submit their clear cut 

opinion about the scope of such question in the paper 

separately to the coordinator. 

 Experts shall cross check the DTP of the final draft of the 

model answer prepared by them. 
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1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
a) 

Ans 
 
 
 
 
 
 
 
 
 

b) 
 

Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) 
 

Ans 
 
 
 
 
 

Attempt any FIVE of the following: 

A t w h a t p o in t o n  th e  c u rv e   , s lo p e  is  1 ?
x

y e  

 

0

  

1

0  

 = 1

P o in t  is  0 ,1

x

x

x

y e

d y
e

d x

e

x

y e



 

 

 

 



 

--------------------------------------------------------------------------------- 

 Find  the rad ius o f cu rvatu re o f  at 0 ,1
x

y e  

 

  
3

2

2

2

0

2

0

2

3
2 2

2

2

2

  

a t  0 ,1

1

1

1

R a d iu s  o f  c u rv a tu re

1 1

                               =
1

                               = 2 .8 2 8

x

x

x

y e

d y
e

d x

d y
e

d x

d y
e

d x

d y
e

d x

d y

d x

d y

d x



 

 

 

 

  
   
  





 

--------------------------------------------------------------------------------- 

Evaluate:
 s in x

d x

x
  

 s in

P u t 

1

2

1
2

x

d x

x

x t

d x d t

x

d x d t

x



 

 



 

 
 
 

1 
 
1 
 

1 
1 
 
 
 
 
 

½ 
 

½ 
 
 

½ 
 
 

½ 
 
 
 
 
 
 
 
1 
 
1 
 
 
 
 
 
 
 

½ 
 
 
 
 
1 

20 
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1)  
 
 
 
 
 

d) 
 

Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e) 
 

Ans 
 
 
 
 
 
 
 
 

s in  2

2 c o s

2 c o s

t d t

t c

x c



  

  



 

---------------------------------------------------------------------------------------
 

2

s in
In teg ra te  w .r .t . x   

co s

x

x
 

2

s in
 d x

c o s

s in

c o s c o s

ta n s e c

s e c

x

x

x
d x

x x

x xd x

x c





 







 

 
OR

 

2

2

1

s in
 d x

c o s

p u t  c o s

s in

s in

1

1

1

c o s

s e c

x

x

x t

x d x d t

x d x d t

d t

t

t
c

c
t

c
x

x c





  

  



  


 

 

 





 
-------------------------------------------------------------------------------------------------------

 

Evaluate: x
xe d x  

 
x

xe d x  

= x x d
x e d x e d x x d x

d x

 


 
 

    

1.
x x

xe e dx    

= x x
xe e c    

--------------------------------------------------------------------------------------- 

1 
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½ 
 
 
 
 
 
 
 
2 
 
2 
 
 
 
 

 
1 
 
1 
 
1 
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1+1 
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1) 
 

f) 
 

Ans 
 
 
 
 
 

 
 
 
 
 

g) 
 

Ans 
 
 
 
 
 
 
 
 

h) 
 

Ans 
 
 
 
 
 
 
 
 
 
 

i) 
 

Ans 
 
 
 
 
 

Evaluate:
 

1

1
d x

x x 
  

 

 

 

 

1

1

1
c o n s id e r  

1 1

1

   1

1 1 1

1 1

                      lo g lo g 1

d x
x x

A B

x x x x

A

B

d x d x
x x x x

x x c



 
 

 

 

 
   

  

   



 

 

---------------------------------------------------------------------------------- 

Evaluate:
1

2

0

1

1

d x

x
  

1

2

0

1
1

0

1 1

1

1

s in

s in 1 s in 0

2

d x

x

x





 



 
 

    
   





 
------------------------------------------------------------------------------------------------- 

2
F in d  th e  a re a  u n d e r th e  c u rv e   fro m  0  to  3  w ith  X -a x isy x x x    

 
3

2

0

3
3

0

3 3

3

3 0

3 3

9  S q .u n i ts

A x d x

x



 
  
 

   
    
   





 

----------------------------------------------------------------------------------------------- 

Find order and degree of the following differential equation. 

22 22 2

2 2

O rd e r 2

  

D e g re e 2

d y d y d y d y
y y

d x d x d x d x



    
        

    



 

 
 
 
 
 
 
 
1 
1 
 
 

 
1+1 

 
 
 
 
 
2 
 
1 
 
 
1 
 
 
 
 
1 
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1 
 
1 
 
 
 
 
 
 
2 
 
2 
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1) 
 
 
 
 
 
 
 
 
 
 
 
 

j) 
 

Ans 
 
 
 
 
 
 
 

 
k) 
 

Ans 
 
 
 
 
 
 

l) 
Ans 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Form the differential equation of the curve 2
y a x  

 
2

2

2

2

2 0

y a x

d y
a x

d x

d y y
x

d x x

d y
x y

d x







 

 

----------------------------------------------------------------------------------------------- 
Three cards are drawn from well shuffled pack of cards .Find the 
probability that all of them are king. 
 

 

 

 
 

 

5 2

3

4

3

4
0 .0 0 0 1 8

2 2 1 0 0

n S C

n A C

n A
P A

n S





  

 

---------------------------------------------------------------------------------------------- 
Two coins are tossed simultaneously, find the probability of getting 
atleast one head.  

S= , , ,H H H T T H T T  

n (S)=4 

A= , ,H H H T T H  

n (A)=3  

P(A)=
( )

( )

n A

n S


3
0 .7 5

4


 
 
----------------------------------------------------------------------------------------------- 
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2) 
 
 
 
 
 
 
 
 
 
 

 
a) 
 

Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
b) 
 

Ans 
 
 
 
 
 
 
 
 

Attempt any FOUR of the following: 
Find the equation of tangent and normal to the curve  

 
2 2

2 3 18  at 3,1x xy y    

 

 

 

 

2 2
2 3 1 8  

4 6 0

4 6 0

6 4

4

6

a t  p o in t  3 ,1  

1 1
s lo p e  o f  ta n g e n t

3

3
s lo p e  o f  n o rm a l

1 1

E q u a tio n  o f  ta n g e n t  a t  3 ,1  is  

1 1
y 1 3

3

1 1 3 3 6 0

E q u a tio n  

x x y y

d y d y
x x y y

d x d x

d y d y
x x y y

d x d x

d y
y x y x

d x

d y y x

d x y x

x

x y

  

 
    
 

   

  


 









  

   

 

 

o f  n o rm a l a t  3 ,1  is

3
 y 1 3

1 1

3 1 1 2 0

x

x y

  

   

 

---------------------------------------------------------------------------------- 

Show that the radius of curvature at any point on the curve 

lo g s e c  w h e re  a  is  c o n s ta n t  is  s e c
x x

y a a
a a

   
    

   

lo g s e c  

1
. . s e c

s e c

1 1
         = . . s e c  ta n .

s e c

         ta n

x
y a

a

d y d x
a

xd x d x a

a

x x
a

x a a a

a

x

a

 
  

 

 



 

 
 
 
 
 

½  
 
 
 
 

 
½  
 
 
 

½ 
 

½ 
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16 
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2)  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) 
 
 

Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2

2

2

3

2 2

2

2

3

2
2

2

3

2
2

2

1
s e c

1

R a d iu s  o f  c u rv a tu re  

1 ta n

1
s e c

s e c

1
s e c

s e c

d y x

d x a a

d y

d x

d y

d x

x

a

x

a a

x

a

x

a a

x
a

a



 
  

 

  
  
   



  
   

  


 
 
 

  
  
  


 
 
 

 
  

   

--------------------------------------------------------------------------------------------

 

Find the maximum and minimum value of 3 2
9 2 4x x x   

 

 

   

3 2

2

2

2

2

2

2

23

m a x

L e t  9 2 4

3 1 8 2 4

6 1 8

C o n s id e r  0

3 1 8 2 4 0

2  o r  4

a t  2

6 2 1 8 6 0

 is  m a x im u m  a t  2

2 9 2 2 4 2

       = 2 0

y x x x

d y
x x

d x

d y
x

d x

d y

d x

x x

x x

x

d y

d x

y x

y
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2)  
 
 
 
 
 
 
 

 
d) 

Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e) 
 

Ans 
 
 
 
 
 
 
 
 
 
 
 

 

f) 

 

   

2

2

23

m in

  4

6 4 1 8 6 0

 is  m in im u m  a t  4

4 9 4 2 4 4

       = 1 6

a t x

d y

d x

y x

y



   

 

  

  

----------------------------------------------------------------------------------------------------- 

Evaluate: 1
co s xdx



  

 

 

1

1 1

1

2

1

2

1

2

1 2

1 2

c o s .1

    = c o s 1 1 c o s

1
    = c o s

1

    = c o s

1

1 2
    c o s

2 1

1
     c o s 2 1

2

      c o s 1

I x d x

d
x d x d x x d x

d x

x x x d x

x

x
x x d x

x

x
x x d x

x

x x x c

x x x c



 













 
  

 











 

 

   

   



  







  

--------------------------------------------------------------------------------------------- 
 

Evaluate:
 

3
1

2

ta n

1

x
d x

x




  

 

 

 

3
1

2

1

2

3

4

4
1

ta n
I

1

P u t  ta n

1

1

      
4

ta n
      

4

x
d x

x

x t

d x d t
x

I t d t

t
c

x
c















 

 

 



  

---------------------------------------------------------------------------------------------
 

Evaluate:
   1 1

x

x x

e
d x

e e 
  

 
 

½ 
 
 
 

½ 
 
 
 
 
 
1 
 
1 
 
 
 
 
1 
 
 
1 
 
 
 
 
 
 
 
 
 

½  
 

½  
 
1 
1 
 
 
1 
 

 
 
 
 
 
 
4 
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2) Ans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

   

   

2

P u t 

     

  I
1 1

   
1

1 1
   lo g

2 1

1 1
   lo g

2 1

          O R

P u t   

     

1
L e t    

1 1 1 1

                           1 = A 1 1

             

x

x

x

x

x

x

e t

e d x d t

d t

t t

d t

t

t
c

t

e
c

e

e t

e d x d t

A B

t t t t

t B t






 




 
  

 

 
  

 





 
   

  





 

 

   

   

        P u t  1

                          1 B 2

1
                         B

2

                    P u t  1

                          1 A 2

1
                        A

2

1 1

1 2 2
  

1 1 1 1

1

2

1 1 1

t

t

t t t t

d t

t t t

 

 

 









 
   

 
  



   

1

2

1

1 1
                            = lo g 1 lo g 1

2 2

1 1
                              lo g

2 1

1 1
                              = lo g                   

2 1

      

x

x

d t
t

t t c

t
c

t

e
c

e
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3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
a) 

 
Ans 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) 
 
 

Ans 
 
 
 
 
 
 
 
 

Attempt any FOUR of the following: 

2

2

0

c o s

4 s in
E v a lu a te  

x
d x

x




  

 

 

 

1

2

0

1

2 2

0

1

0

P u t s in                  

w h e n  0  to  
c o s               2

          0  to  1

1
 

4

1
 

2

1 2
lo g

2 2 2

1 3 2
lo g lo g

4 1 2

1
lo g 3 lo g 1

4

1
lo g 3

4

x t

x
xd x d t

t

I d t
t

I d t

t

t
I

t

I

I

I










 






 
  

 

 
  

 

 







 

 
------------------------------------------------------------------------------------------------- 

 

4

0

lo g 1 ta nE v a lu a te  x d x



   

 

4

0

4

0

4

0

4

0

lo g 1 ta n

lo g 1 ta n
4

ta n ta n
4

lo g 1

1 ta n ta n
4

1 ta n
lo g 1

1 ta n

I x d x

I x d x

x

I d x

x

x
I d x

x















 

  
    

  

 


 
  

 
 

 
  

 








 

 
 

 

 
 
 
 
 
 
 

1+1 
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1 
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3)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) 
 

Ans 
 
 
 
 

 

 

 

4

0

4

0

4

0

4 4

0 0

4

0

1 ta n 1 ta n
lo g

1 ta n

2
lo g

1 ta n

lo g 2 lo g 1 ta n

lo g 2 lo g 1 ta n

lo g 2

2 lo g 2 0
4

lo g 2
8

x x
I d x

x

I d x
x

I x d x

I d x x d x

I x I

I

I







 







   
  

 

 
  

 

    

  

 

 
 

 
 









   

-------------------------------------------------------------------------------------------------------- 

 

 

 
 

 

2 2

2 2

2 2

2

4

2 2

0

4
2

2 2 1

0

1

F in d  th e  a re a  o f  a n  e llip s e  1  b y  in te g ra t io n
1 6 9

1
1 6 9

9
1 6

1 6

3
1 6

4

a re a , 4

3
4 4

4

4
3 4 s in

2 2 4

3 8 s in 1 0

2 4
2

1 2

b

a

x y

x y

y x

y x

A y d x

A x d x

x x
A x

A

A

A
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3) 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
d) 

 
Ans 

 
 
 
 
 
 
 
 
 

 

 

2 2

2 2

2

4

2 2

0

O R  

1
1 6 9

9
1 6

1 6

3
1 6

4

a re a , 

3
4

4

b

a

x y

y x

y x

A yd x

A x d x

 

  

  



 
  

 





 

 
 

 

4
2

2 2 1

0

1

43
4 s in

4 2 2 4

3
8 s in 1 0

4

3
8

4 2

3

 a re a  o f  e llip s e  is

4

4 3

1 2

x x
A x

A

A

A

A













 
 

    
   

  
 

 


 
 





 

 



 

------------------------------------------------------------------------------------------------- 

 S o lv e  c o s

P u t  

1

1

1 c o s

1 c o s

1

1 c o s

1

1 c o s

d y
x y

d x

x y v

d y d v

d x d x

d y d v

d x d x

d v
v

d x

d v
v

d x

d v d x
v

d v d x
v
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3)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2

2

1
 

2 c o s
2

1
s e c

2 2

ta n
1 2

12

2

ta n
2

ta n
2

d v x c
v

v
d v x c

v

x c

v
x c

x y
x c

 
 
 
 

 
  

 

 
 
 

 

 
  

 

 
  

 





 

OR 

 

2

2

2

2 2

2

2 2

S o lv e  c o s

P u t  

1

1

1 c o s

1 c o s

1

1 c o s

1

1 c o s

P u t  ta n
2

2

1

1
c o s

1

1 2

1 1
1

1

1
2

1 1

d y
x y

d x

x y v

d y d v

d x d x

d y d v

d x d x

d v
v

d x

d v
v

d x

d v d x
v

d v d x
v

v
t

d t
d v

t

t
v

t

d t
x c

t t

t

d t x c
t t
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3)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e) 
 

Ans 
 

1
2

2

ta n
2

ta n
2

d t x c

t x c

v
x c

x y
x c

 

 

 
  

 

 
  

 



 

OR 

 

 

2

2

2 2

2

S o lv e  c o s

P u t  

1

1

1 c o s

1 c o s

1

1 c o s

1

1 c o s

1 c o s

1 c o s

1 c o s

s in

1 c o s

s in s in

c o s c o t c o s

c o t c o s

d y
x y

d x

x y v

d y d v

d x d x

d y d v

d x d x

d v
v

d x

d v
v

d x

d v d x
v

d v d x
v

v
d v d x

v

v
d v x c

v

v
d v x c

v v

e c v v e c v d v x c

v e c

 

 

 

 

  

 













 

 
   

 

  

 

 

 







   c o t c o s

v x c

x y e c x y x c

 

     

 

------------------------------------------------------------------------------------------------- 

2 2

S o lv e  th e  d iffe re n tia l e q u a tio n   

P u t 

d y x y

d x xy

y vx
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As in the given problem Curves are Not intersecting thus finding the area  
between the given two curves is not possible.  
 So while assessing this question Assessor NOT TO REWARD MARKS for this 
Question in either case whether candidate attempted the question or not. 
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 Important Note 
 

In the solution of the question paper, wherever possible all the 

possible alternative methods of solution are given for the sake of 

convenience. Still student may follow a method other than the given 

herein. In such case, first see whether the method falls within the 

scope of the curriculum, and then only give appropriate marks in 

accordance with the scheme of marking. 
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