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9. (A) 

  
 

10. (A)  

  

 f ' 2
4

 
  

 
 

  

11. (B) 

  
 

12. (D) 

  
 

13. (C)  
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14. (D) 

  
 

15. (B) 

  
 

16. (A) 

 1 x 1 y 1 y x 2 1 x 1          

 
dy 1 1 x 1

1
dx 1 x 1 x

 
   

 
 

 

17. (B) 
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18. (A) 

  
 

19. (C)  

  
 

20. (A)  

  
 

21. (B) 

  
 

22. (C) 
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23. (B) 

  
  

24. (A) 

 1 1 cos x
y tan

1 cos x

   
  

  
 

     
2

1

2

2cos x 2
tan

2sin x 2


  

  
  

 

     1 1x x
tan cot tan cot

2 2

   
   

 
 

 1 x x
y tan tan

2 2 2 2

     
      

  
 

 
dy 1 1

0
dx 2 2

      

 

25. (B) 

  
2

2

2

x 5x 6 if x 3 or x 2
f x x 5x 6

(x 5x 6), if 2 x 3

    
    

    

 

    
 

 

2x 5 , if x 3 or x 2
f ' x

2x 5 , if 2 x 3

  
 

   
 

 

26. (C) 

               y ' x f ' f f f x f ' f f x f 'f x f ' x  

                y ' 0 f ' f f f 0 f ' f f 0 f ' f 0 f ' 0   

                    f ' f f 0 f ' f 0 f ' 0 f ' 0  

                  f ' f 0 f ' 0 f ' 0 f ' 0  
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                 f ' 0 f ' 0 f ' 0 f ' 0  

            
4 4f ' 0 2 16    

 

27. (C) 

  
 

28. (D)  

  
 

29. (B) 

 
1 sin 2x cos x sin x 1 tan x

y tan x
1 sin 2x cos x sin x 1 tan x 4

    
     

    
 

 2dy
sec x

dx 4
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30. (A) 

  

  
2 2

2 2 n 1

2

x a x
n(x x a )

x a


  
   
  

 

  
 

31. (B) 

  
 

32. (A) 
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33. (C) 

  
 

34. (B) 

  

  
 

35. (A) 

 1 1 sin x 1 sin x
y cot

1 sin x 1 sin x

    
  

   
 

     1 12 2cos x 1 cos x
cot cot

2sin x sin x

     
    

   
 

     1 x x
cot cot

2 2

  
  

 
 

 
dy 1

dx 2
   

 

36. (C) 

 
 xx

y x  

 
xlog y x log x   

 
1 dy dz 1

log x z
y dx dx x

    (where xx z ) 

 
 

 
xx x x 1dy

x x log ex log x x
dx

   
 

 xdz
x log ex

dx
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38. (C) 
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1. (C) 
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3. (B) 
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4. (A) 

  
 

5. (B) 

  
 

6. (A) 

  
 

7. (C)   
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8. (A) 

  

  
 

9. (A)  

  
 

10. (D)  

  
 

11. (C) 
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12. (A) 

  
  

13. (C) 

  
 

14. (C)   

  
 

15. (B) 

  
  

16. (C) 
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17. (B) 

  
 

18. (D) 

  
 

19. (B) 

  
 

20. (C) 

  
 

21. (D) 

  
 ln ln x

f x
ln x

  

 Now use Quotient Rule. 
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22. (D) 

  
 

23. (C) 

  
 

24. (D) 

  
 

25. (C) 

  
 

26. (C) 

    e e ef log x log log x  

 
 df ln x 1 1

dx ln x x
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27. (A) 

  
 

28. (A) 

  
 

29. (A) 

  
 

30. (B) 
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31. (C) 

  
  

32. (D) 

  

                          21 x 1 2x 1 3x 2x        

 

33. (A) 

   
 

34. (B) 

      2 22xf ' x 3x 4f ' 4 12 f ' 4 3      
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35. (C) 

   
 

36. (B) 

  
 

37. (B) 

  
  

38. (C) 
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1. (B)

Let 10 8 6 3 2f (x) 3x 7x 5x 21x 3x 7     
9 7 5 2f '(x) 30x 56x 30x 63x 6x    

f '(1) 30 56 30 63 6    

66 63 56 53    

Consider 30

f (1 ) f (1)
lim

3

 
  

= 20

f '(1 )( 1) 0
lim

3 3

  
 

(By using L’Hospital rule)

 2

f '(1 0)( 1) f '(1) 53

3 33 0 3

  
  



2. (B)

Let f(x) = 
1

3

6x x
tan

1 9x
  
   

 where x 
1

0,
4

  
 

.

   
 
 

3/ 2

1 1 3/ 2
23/ 2

2. 3x
tan 2 tan (3x )

1 3x

 
 
  
  

As 
3/ 2 3

3x 0,
8

  
 

3/ 2 3/ 21 1 3
0 x 0 x 0 3x

4 8 8
          


So  
1/ 2

3 3

dx f (x) 1 3 9
2 3 x x

dx 1 9x 2 1 9x
     

 
On comparing

3

9
g(x)

1 9x
 



3. (D)

15 15
2 2y x x 1 x x 1           

Differentiate  w.r.t. ‘x’

 14
2

2

dy x
15 x x 1 1

dx x 1

 
    

 

 14
2

2

x
15 x x 1 1

x 1

 
    

 

PYQ : JEE Main
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2

dy 15
.y

dx x 1
 


...(i)

2 dy
x 1. 15y

dx
  

Again differentiating both sides w.r.t. x

2
2

22

x dy d y dy
. x 1 15
dx dx dxx 1

  


 
2

2
2

dy d y
x x 1

dx dx
  

=
2

2

15
15 x 1. .y 225y

x 1
 



4. (D)

  f(x) has extremum values of  x = 1 and x = 2

  f’(1)  = 0 and f’(2)  = 0
As, f(x) is a polynomial of degree 4.
Suppose f(x) = Ax4 + Bx3 + Cx2 + Dx + E

 2x 0

f (x)
lim 1 3

x

   
 

4 3 2

2x 0

Ax Bx Cx Dx E
lim 1 3

x

    
   

 

2
2x 0

D E
lim Ax Bx C 1 3

x x

        
 

As limit has finite value, so D = 0 and E = 0

Now    2
A 0 B 0 C 0 0 1 3     

c 1 3 c 2    
3 2f '(x) 4Ax 3Bx 2Cx D   

f '(1) 0 4A(1) 3B(1) 2C(1) D 0     

4A 3B 4    ...(i)

f '(2) 0 4A(8) 3B(4) 2C(2) D 0     

8A 3B 2    ...(ii)

From equation (i) and (ii) we get

1
A

2
   and  B = –2

So, 
4

2x
f (x) 2x3 2x

2
  



22Website: www.iitianspace.com     |     online.digitalpace.in

Therefore,         
4

3 21
f 1 2 1 2 1

2


     

1 9
2 2

2 2
    . Hence   9

f 1
2

 

5. (B)

Here,  
cosec 1

cosec 1 2

dx 1 1
2 t log 2.

dt 2 2 t x x 1










sec 1

sec 1 2

dy 1 1
2 t log 2.

dt 2 2 t x x 1










cosec 1 sec 1

cosec 1sec 1

dy
dy 1 2 t 2 tdx

dxdt 2 t2 t
dy

 




  

sec 1

cosec 1

dy
dy 2 t ydt

dxdt 2 t x
dt






   

6. (C)
2 2(a 2b cos x)(a 2b cos x) a b   

Differentiating both sides,

     2bsin x a 2bcos y a 2bcos x       dy
2bsin y 0

dx


  
  

2bsin x a 2bcos ydy

dx a 2b cos x 2bsin y


 



,
4 4

dy a b dx a b

dx a b dy a b  
 
 

         

7. (A)

x a

xf (a) af (x)
lim

x a




0
form

0
 
  

On applying L’ Hospital rule, we get

=
   

x a

f a af ' x
lim

1





23Website: www.iitianspace.com     |     online.digitalpace.in

   f a af ' a 4 2a      f ' a 2 and f a 4   

8. (A)

  1

x x x x
cos sin sin cos

2 2 2 2y x cot
x x x x

cos sin sin cos
2 2 2 2



    
  

   
 

  1 x x
y x cos tan

2 2 2
     
 

9. (B)

Given function is 1 3 3y tan (sec x tan x ). 

3
3

1 1
3

3

1 cos x
1 sin x 2

tan tan
cos x

sin x
2

 

                     

3
1 x

tan tan ;
4 2

   
   

  
 we have , 

3x
,0

4 2 4

    
 

Let  y = 
3x

4 2

 
 

 
...(i)

Differnetiate w.r.t.x.

23x
y ' , y '' 3x

2


   [from equation (i), ]

3 2 y ''
4y 2x 4y 2x

3

        
 

212y 3 2x y '' 

Required equation, 
2 3

x y '' 6y 0
2


   .

10. (D)
Given function is

5
1 1

e e

y x y x
cos log cos 5log

2 5 2 5
                 
       

Differentiate w.r.t.x.
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2 2

1 y ' 1 1 y ' 5
. 5.

x2 5 xy 4 y
1 54

 
   

 ...(i)

2xy ' 5 4 y  

Again, differentiate w.r.t.x.

 
2

1
xy '' y ' 5. 2y y '

2 4 y
   



2

5y '.y 5
xy '' y ' xy '' y ' 5. y

x4 y

        
  {From (i)}

2x y '' xy ' 25y  

Required differential equation is 2x y '' xy ' 25y.  

11. (D)

Take e cos x

d
log 2 (log cosecx)

dx

Let ,  cos xy log cos ex

 
 

ln sin x
y

ln cos x
 

Diff. w.r.t.x both sides,

 
  2

cot x.ln cos x tan x.ln(sin x)dy

dx ln cos x

   

x
4

dy 4

dx ln 2


 


Now,  e

4
log 2. 4

ln 2
 

12. (C)

Since,   3 2f x x x f '(1) xf '(2) f ''(3), x R    

Let f '(1) a, f ''(2) b, f '''(3) c  

Now 3 2f (x) x ax bx c   
2f '(x) 3x 2ax b, f ''(x) 6x 2a,f '''(x) 6      

So,  c =  6, a = 3, b = 6; f(x) = x3 – 3x2 + 6x – 6

f (1) 2, f (2) 2, f (3) 12, f (0) 6     

thus, 2f (0) f (1) f (3) 2 f (2)   
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13. (B)
Since, given

     4 4 23
f 3 sin sin 3x 2 1 sin 2

2

               

and     3
S 0, : f '

2

        
  

Now    4 4 2f 3 cos sin 2cos 2      

  2 21
f 3 1 sin 2 2cos 2

2
        
 

  2 23
f 3 sin 2 2cos

2
     

23 1 3 1 1 cos 4
cos 2

2 2 2 2 2

        
 

  5 cos 4
f

4 4


  

Since  f ' sin 4  

Given,   3
f ' sin 4

2
    

   n nn
4 n 1 1

3 4 12

  
         

3
, , ,

12 4 12 2 12 4 12

                    
     

3 3 3
4

4 2 4 2 8

    
       

 
3

cos5 52f
4 4 4



    

14. (B)

Let   3ysin / 3cos g x

where    3/ 23 2g x 4x 5x 1
3 2


   

and  g 1 2 / 3 
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Now,        2y ' 3sin cos g x cos g x sin x g '(x)
3 3 3

           
   

At x = 1

  2 2
y ' 1 3sin .cos . sin g '(1)

6 6 3 6

               
     

and      3/ 23 2 2g ' x 4x 5x 1 12x 10x
3 2


     

    g ' 1 2 2
2 2


    

So,   3
y ' 1 

3
. .

4 2 3

  
23 3

2 16

  
   

 

and   3 1
y 1 sin ( / 3cos 2 / 3)

8
    

Thus,    22y ' 1 3 y 1 0  

15. (B)

Let  yx u ylm x ln u  

ydu y dy
x ln x

dx x dx
     

 and xy v x ln y ln v  

xdv x dy
y ln y

dx y dx

 
   

 

Now,
y x 2du 3dv

2x 3y 20 2u 3v 20 0
dx dx

       

y xy dy x dy
2x ln x 3y ln y 0

x dx y dx

          

At (x, y) = (2,2); 
  e

e

12ln 2 8 2 log 8dy

dx 12 8ln 2 3 log 4
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16. (B)

1 1
2 sin x cos x 1

2 2f (x)
1 1

2 sin x cos x
2 2

   
 
  
 

 
 

sin x(x / 4 1

sin x / 4

  


 

      
 2

cos(x / 4)sin x / 4 cos x / 4 sin x / 4 1
f '(x)

sin x / 4

         


 

 2

(1 cos(x / 4))
f '(x)

1 cos x / 4

   


 

 
1

f '(x)
1 cos x / 4

 
    

 
  2

sin x / 4
f '(x)

1 cos x / 4

  
 

  

7 1
f ,f '(7 /12) 2 3 / 9

12 3

       
 

7 7 2
f .f ''

12 12 9

        
   

17. (40)
Put  = 0

ln  y 0 y 1  

ln(x y) 4xy 

Diff. w.r.t.x 
1 dy dy dy

1 4 x
x y x dx dx

            

at x = 0, y = 1 
dy

3
dx

 

 dy dy
1 4 x y x y

dx dx
     
 

....(ii)

Diff eq (ii) w.r.t.  x 
2

2

d y
40

dx


18. (248)
Given
f (x+y) = 2x. f(y) + 4y. f(x).
Put y = 2
2x f(2) + 42 f(x)
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f(x + 2) = 2x . 3 + 16 f(x)

  xf ' x 2 16f '(x) 3.2 ln 2  

 f ' 4 16f '(2) 12ln 2  ...(i)

f (y + 2) = 4 f(y) + 3. 4y

 f ' 4 4f '(2) 96ln 2  ...(ii)

On solving eqs. (i) and (ii) , we get

f '(2) 7 ln 2
From equation (i), we get

4f '(4) 2 .3ln 2

Now , 
f '(4)

14.
f '(2)

42 .31ln 2
14

7 ln 2


or 
14 124

248
7




19. (2)

Given    2 2
0 1f x a x a x a 

Differentiate w.r.t. x.

  0 1f ' x 2a x a  ; Put  x = 0, 1

  1 0 1f ' 0 a 1;f '(1) 2a a 0    

0 0

1
2a 1 a

2


   

A G.P series is a ,   2 n 1a d r, (a 2d)r ,......(a (n 1)d)r    

Here,  d = 1, r = 2 and 
1

a
2

 

A G.P. series = 
21 1 1

, 1 .2, 2 2
2 2 2

          
   

21 1 3 1
, .2, .2 ,1,6

2 2 2 2

        
   

So, 
2 2

0 1 2

1
f (x) a x a x a f (x) x x 6

2


      

Put x = 4 in above f(x).

  1
f 4 16 4 6 f (4) 2

2


     

Therefore, the value of f(4) is 2.
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20. (16)
Given function is

    2xx xy x x x 

Take log both sides,
2n y(x) x . n xl l

Differentiate w.r.t. x both sides,

 
21 x

y ' x 2x. n x
y(x) x

  l

y '(x) y(x)[x 2x n x]  l

21. (14)

Given  2f (x) x g '(1)x g ''(2)   ...(i)

f '(x) 2x _ g '(1)

f '(x) 2
2g(x) f (1)x xf '(x) f ''(x)  

g '(x) 2f (1)x 4x g '(1) put x 1, f (1) 2      

g ''(x) 2f (1) 4 g ''(x) 0    [from (i)]

g '(1) 3 

So, 2f '(x) 2x 3;f (x) x 3x c;c 0     
2f (x) x 3x;g(x) 3x 2;f (4) g(4) 14      

22. (10)

Given, 
10

k

k 1

f (x) kx




Now, 2 10f (x) x 2x ...... 10x   
2 3 10 11f (x).x x 2x ..... 9x 10x    

  2 3 10 11f (x) 1 x x x x ..... x 10x      

 
   

10 11

2

x 1 x 10x
f (x)

1 x1 x
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Only One Option Correct: 
 

1. (C) 

  
 

2. (C) 

  
 

3. (C) 

  
 

4. (A) 

  

  
 

5. (D) 
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6. (B) 

  
 

7. (C) 

  

  
 

8. (D) 
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9. (C) 

  

  
 

10. (C) 
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11. (B) 

  
 

12. (B) 

  
 

13. (B) 

  
 

14. (B) 

  
 

15. (B) 
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16. (B) 

  
 

17. (A) 
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18. (B) 

  
 

19. (C) 

  
 

One or More than One Option(s) Correct: 
 

20. (A, B)  
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21. (A, C, D) 

  
 

22. (A, B, C) 

 Square both sides, differentiate and rationalize 

 

23. (B, C) 

 

24. (A, C) 

 
x x x xdy e e e e

dx 2 x 2 x 2 x

 
    

       
 

2
x x

2e e 4
y 4

2 x 2 x

 


   

 

25. (B, C, D) 
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26. (A, C) 

  
  

27. (A, B, C) 

  

      

2

2

2

2

x 3x 2, x [0,1] [2, )

x 3x 2, x (1, 2)

x 3x 2, x( , 2] [ 1, 0)

x 3x 2, x ( 2, 1)
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28. (B, C) 

  
 

29. (B, D) 
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30. (A, B, C) 
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31. (B, C) 

  

 
   

 

2 2

22 2

1 x 1 xdy
2

dx 1 x 1 x

 
   

 

 

 

32. (A, C) 
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Paragraph Type :  

Passage - 1 

33. (D) 

34. (D) 

35. (B) 
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Passage - 2 

36. (D) 

37. (C) 

38. (C) 
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Passage - 3 

39. (B) 

40. (C) 

  f 0 0  

 So, 
 

 
x 0

f x
lim f ' 0 1

x
   (Using L’Hopital’s rule)  

        2 2f x y f x f y x y xy      

 Differentiating w.r.t. x, keeping y constant, we get  

      2f ' x y f ' x 2xy y     

 Put  x 0 . Then  

    2f ' y y 1   or   2f ' x x 1   

   
3x

f x x c
3

    

   f 0 0 c   

   
3x

f x x
3

   

   f ' 3 10  

 and   f 9 243 9 252     

 

Matrix – Match Type :  

 

41. (A)  P ; (B)  Q, R ; (C)  S, R; (D)  Q, R  

  
         symmetrical about (0, 0). Now shift the graph at (1, 0)). 
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42. (A)  Q ; (B)  R ; (C)  S ; (D)  P 

  

  

  

 From (1) and (2), 
4

4

1 y dy

dx1 x
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43. (A)  Q, R ; (B)  P, R, S ; (C)  Q, S ; (D)  Q, R 
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du

2
dv

   if x > 1 or x < –1 

 

44. (A)  P, Q, R ; (B)  Q, S ; (C)  Q, R ; (D)  R 
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Integer Answer Type :  

 

45. (2) 

 Since f(x) is odd. Therefore         f x f x f ' x 1 f ' x         

    f ' x f ' x    

    f ' 3 f ' 3 2     . 

 

46. (5) 

Here x   is a repeated root of the equation f(x) = 0,  

hence x   is also a root of the equation  f ' x 0  i.e.,  

23x 6x 9 0     or 2x 2x 3 0    or   x 3 x 1 0    has the root   once which can be either –3, 

or 1. 

If 1  , then f (x) 0  gives c – 5 = 0 or c = 5 

 If 3   , then f (x) 0  gives –27 + 27 + 27 + c = 0  

 x 27   

 

47. (2) 

 We have g(x) = f(x) sin x   ….. (1) 

 On differentiating equation (1) w.r.t. x, we get  

 g'(x) f (x)cosx f '(x)sin x   ….. (2) 

 Again differentiating equation (2) w.r..t x, we get  

           g" x f x sin x f ' x cos x f ' x cos x f " x sin x      ….. (3) 

      g" 2f ' cos 2 1 1 2           

 Hence  g" 2    

 

48. (8) 

         ln f x ln x 1 ln x 2 ... ln x n        

    
1 1 1

f ' x f x .....
x 1 x 2 x n
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                 f ' x x 2 x 3 x n x 1 x 3 .... x n ... x 1 x 2 .... x n 1               

      f ' n n 1 n 2 n 3 3 2 1         (all other factors except the last vanishes when x = n)  

  5040 n 1 !    

 n 8   

 

49. (9) 

  
   

h 0

f x h f x 0
f ' x lim

h

  
  

 
           

h 0

2f x xf h h f x 2f x xf 0 0 f x
lim

h

    
  as  f 0 0  

 
   

     
h 0

f h f 0
lim x f x f ' 0 f x

h 0

 
    

 
 

       f ' x f x f ' 0 0    

 
 

 

f ' x
dx dx

f x
    

  2 f x x c     

     
2x

f x f 0 0
4

    

 

50. (5) 

 
 1/2 5/4 1/4 3/2

3/2

5/4 5/2

3 5
bx x x a bx

a bx 2 4y y '
x x

 


    

 According to the question,  

 
 1/2 5/4 1/4 3/2

5/2

3 5
b5 5 5 a b5

2 40
5

 

  

 
5/4 7/4

7/43b 5 5
5 a 5b 0

2 4 4
     

 7/4 5/4b5 a5   

 b 5 a   

 a : b 5 :1   

 

51. (3) 

 
 4 2

2

2

x x 2x 1
y x x 1

x x 1

  
   

 
  

 
dy

2x 1 ax b
dx

      

 Hence a = 2 and b = 1  
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52. (2) 

 Limit is  f ' e  where  
2ln x ln xf x x e   

     
2ln x 2ln x

g ' f x f ' x e
x

    

  
2

f ' e e 2
e

     

 

53. (6) 

          g x f x f f x ; f 0 0; f ' 0 2      

           g ' x f ' x f f x 1 f ' f x f ' x          

         g ' 0 f ' f 0 1 f ' 0 f ' 0        

         f ' 0 1 2 2      

      2 3 6   

 

54. (1) 

 
4 3 4

dx 3 2 3 2t

dt t t t

 
     

 
 

 
3 2 3

dy 3 2 3 2t

dt t t t

   
       

   
 

 
dy

t
dx

    

 

3
3

3

dy dy 1 t
x t t 1

dx dx t

  
         

   
 

 

55. (5) 

  
5

z cos x ; y sin x   

 
4dz dy

5cos x sin x; cos x
dx dx

     

 3dz
5cos x sin x

dy
     

 Now, 
2

2

d z d dz dx

dx dy dydy

 
  

 
 

 
3d 1

5 cos x sin x
dx cos x

   
 

 

 
4 2 2 1

5 cos x 3sin x cos x
cos x

    
 

 

  3 25 cos x 3sin x cos x     

   3 25 cos x 3cos x 1 cos x     

  35 cos x 3cos x    

 5cos3x    
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2

2
2

x
9

d z 5
5cos120

2dy 


      

 

56. (7) 

  
 

2

x 0

x x tan x x tan 2x
g ' 0 b lim

x ax tan x tan 3x

 
 

 
 

 
x 0

x tax tan 2x
lim

kax tan x tan3x

 


 
 

   
3

5x 2
x x x .....

3 15

 
      
 

 

 

3
5

3x 0
5

8x 2
2x 32x .....

3 15
lim

x 2
ax x x ....

3 15



 
       
 


 

      
 

 

   
3

527x 2
3x 243x .....

3 15
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Only One Option is Correct:

1. (A)
Given : log (x + y) = 2xy
Clearly, when x = 0 then y = 1
On differentiating w.r.t. x , we get

1 dy 2xdy
1 2y

x y dx dx
      

1
2y

dy 1 2x y
y '(0) 1

1dx 0 12x
x y


    



[ when x 0 then y 1] 

2. (D)

2

2

d x d dx d dx dx

d y dy dy dx dy dy

   
     

   

2

2 2

d 1 1 1 d y 1
dydy dydx dxdy
dxdx dxdx

  
          

                    

3 2

2

dy d y

dx dx


   
 

3. (A)

Given  g x log f (x)     g x 1 log f x 1   

   g x 1 log xf x      f x 1 xf x   

   g x 1 log x log f x         g x 1 g(x) log x   

  1
g ' x 1 g '(x)

x
      2

1
g '' x 1 g ''(x)

x
    

On Putting ,
1

x x
2

  , we get

1 1
g '' x g '' x

2 2
         
   

=   2

1 2

2x 1 21
x

2
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On putting x = 1,2,3 .........., N; we get

2

2

3 1 2
g '' g ''

2 2 1
        
   

..(i)

2

2

5 3 2
g '' g ''

2 2 3

       
   

..(ii)

2

2

7 5 2
g '' g ''

2 2 5

       
   

..(iii)

 

2

2

1 1 2
g '' N g '' N

2 2 2N 1

          
     ...(N)

On adding all the above equations, we get

 22 2

1 1 1 1 1
g'' N+ g'' 4 1 ...

2 2 3 3 2N 1

              
      

4. (D)

   
n

1
n

j 1

1
f (x) tan

1 x j x j 1




 
       


   
   

n
1

j 1

x j x j 1
tan

1 x j x j 1




    
       


   
n

1 1

j 1

tan x j tan x j 1 



      

   
 

1 '
n 2 2

n 1 1
tan f x

1 x n x 1 x1 x n
  

         

and  1
nf (0) tan (n) ,   2 1 2tan (tan n) n 

Here x = 0 is not in the given domain, i.e.,  x 0, 

  Options (a) and (b) are not correct options.

(c)     n
x x

n
lim tan f x lim 0

1 x(n x 

 
    

(d)    2 2
n n

x n
lim sec f x lim1 tan (f (x)
 

 

       2
n

x
1 lim tan f x 1
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One or More than One Option(s) May be Correct:
1. (B, C)

Given :    3 2f x x 3x 2 f ' x 3x 3     

         f 0 2, f 1 6,f 2 16.f 3 38, f 6 236     

Also given            gf x x g 2 0,g 6 1,g 16 2,g 3,8 ,g 236 6     

(A)        g f x x g ' f x .f ' x 1  

For    g ' 2 ,f x 2 x 0  

On putting x= 0, we get     g ' f 0 f ' 0 1

  1
g ' 2

3
 

(B)             h g g x x h ' g g x .g ' g x .g ' x 1  

For  h ' 1 , we need   g g x 1

 g x 6 x 236   

On putting x = 236, we get

       
1

h ' g g 236
g ' g 236 .g ' 236

   

      
1

h ' g 6
g ' 6 g ' 236

 

       
1

h ' 1
g ' f 1 g ' f 6

 

   f ' 1 f ' 6 6 111 666   

(C)   h g g x x   

For      h 0 , f g x 0  g x 2 x 16   

On Putting  x = 16, we get

     h g g 16 16 h 0 16  

(D)   h g f x x   
For h (g(3)), we need g(x) = 3 x 38 
On Putting  x = 38, we get

      h g g 38 38 h g 3 38  
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Integer Answer Type:

1. (2)

Given :  and 1g(x) f (x)  therefore we should have go f (x) x

3 x / 2g(f (x)) x g(x e ) x    
On differentiating both sides w.r.t.x, we get

3 x / 2 2 x / 2 1
g '(x .e ). 3x e . 1

2
   
 

3 x / 2

2 x / 2

1
g '(x .e )

1
3x e .

2

 


For  x = 0, we get g '(1) 2

2. (1)

sin
f ( ) sin tan 1

cos 2

  
      

1

2

sin
sin sin

sin cos 2


  

   
    

1 1

2 2

x x
tan sin

y x y

 
 

 
   


1 sin
sin sin tan

cos
         

df ( )
1.

d tan
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