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1. Continuity and Differentiability 2. Differentiation
 Course: JEE Main, GUJCET Class: 12          Subject: MATHS

............................ Continuity and Differentiability...............................
LEVEL  1  ( NCERT Based )

  1. If the function
















πxk

πx
xπ

x

xf

,                   

 ,
)(

1cos2

)( 2   is continuous at  πx   , then k   equals:

      (A)0 (B) 1/2 (C) 2 (D) 1/4      [ JEE Main Online 2014]

  2. Let 









2

,0  ,
4

 ,
4

tan1
)(

π
x

π
x

πx

x
xf . If )(xf  is continuous in 





2
,0
π

,then 







4

π
f  is

      (A) 1 (B) 1/2 (C) - 1/2 (D) -1           [AIEEE 2004]
......................................................................................................................................................................

LEVEL  2   ( NCERT  plus )
  3. Function   Rf 9.1,2.1: ,  xxf )(   , where  x  denotes the greatest integer less than or equal to x .

      Then _______

     (A) 1)(' xf (B) f  is not differentiatitive (C) 0)(' xf (D) f  is not continuous funtion
      [GUJCET 2023]

  4. If the function   
 








  21,cos

1                   ,
1 xbxa

xx
xf  is differentiable at 1x ,then 

b

a
 is equal to:

      (A)  2cos1 1 (B) 
2

2π
(C) 

2

2 π
(D)

2

2π

   [ JEE Main Online 2016]

  5. If the function   








53  ,    2

30  ,  1

xmx

xxk
xg  is differentiable, then the value of mk   is :

       (A)
5

16
(B)

3

10
(C) 4 (D) 2      [ JEE Main 2015]

  6. The value of p and q for which the function  

0,     

0,                     ,   

0,
sin)1sin(

)(

2/3

2

























x
x

xxx

xq

x
x

xxp

xf is continuous for all x inR , are:

       (A)
2

3
 ,

2

1
 qp (B)

2

1
 ,

2

5
 qp         (C)

2

1
 ,

2

3
 qp (D) 

2

3
 ,

2

1
 qp   [ AIEEE 2011]
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  7. The set of points where 
x

x
xf




1
)(  is differentiable is

        (A) ),0(  (B) ),0()0,(  (C) ),1()1,(  (D) ),(          [ AIEEE 2006 ]
 ......................................................................................................................................................................

LEVEL  3  (Non  NCERT Based)

  8. Let 







 

2                ,

2   ,1  ,)1()( 2

1

xk

xxxxf x
. The value of k  for which f  is continuous at 2x  is:

       (A) 1 (B) e (C) 1e (D) 2e    [ JEE Main Online 2018]

 9. If the function f  defined as 0 ,
1

11
)(

2





 x
e

k

x
xf

x
, is continuous at 0x , then the ordered pair

       )0( , fk  is equal to :

       (A)  2,3 (B)  1,3 (C)  1,2 (D) 







2 ,
3

1
[ JEE Main Online 2018]

10. The value of k  for which the function 

























2
        ,

5

2
  

2
0   ,

5

4

)(

5tan

4tan

π
xk

π
x

xf

x

x

 is continuous at 
2

π
x   , is :

       (A) 
20

17
(B)

5

3
(C)

5

2
 (D) 

5

2
      [ JEE Main Online 2017]

11. For xxfRx sin2log)( ,   and     xffxg  , then :

      (A)  g  is not differentiable at 0x (B)    2logcos0' g

      (C)    2logcos0' g (D) g  is differentiable at 0x  and     2logsin0' g
   [ JEE Main 2016]

12. Let Rba , ,  0a . If the function f   defined  as
























x
x

bb

xa

x
a

x

xf

2,   
42

21,               

10,          
2

)(

3

2

2

       is continuous in the interval  ,0  , then an ordered pair  ba,   is:

       (A)  31 ,2       (B)  31 ,2  (C)  31 ,2  (D)  31 ,2   [ JEE Main 2016]
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13. Let  xf  be a polynomial of degree four having extreme values at 1x  and 2x . If 3
)(

1  lim
20











 x

xf

x
,

       then  2f  is equal to :

       (A) 4 (B)0 (C) 4 (D) 8                 [ JEE Main 2015]

14. Let k  be a non-zero real number. If   
 






















 












0    ,            12           

0  ,

4
1logsin

1
2

x

x
x

k

x

e

xf

x

  is a continuous function,then the

       value of k  is :
       (A)1 (B) 2 (C) 3 (D) 4      [ JEE Main Online 2015]

15. Let RRf : be a function such that 2)( xxf  , for all Rx . Then  at 0x ,  f is:

       (A)continuous but not differentiable. (B)continuous as well as differentiable.
       (C) neither continuous nor differentiable. (D)differentiable but not continuous [JEE Main Online 2014]

16. Let RRgf :,  be two functions defined by 


















0             ,0

0  ,
1

sin
)(

x

x
x

x
xf  and )()( xxfxg  .

       Statement I: f is continuous function at 0x .

       Statement II: g is differentiable function at 0x .
       (A) Both statements I and II are false. (B) Both statements I and II are true.
       (C) Statement-I is true; Statement-II is false. (D) Statement-I is false; Statement-II is true.

     [ JEE Main Online 2014]

17. Let  xxxf )( , xxg sin)(     and ))(()( xgofxh  . Then

       (A) )(xh   is not differentiable at 0x .

       (B) )(xh  is differentiable at 0x  , but )(' xh is not continuous at 0x .

       (C) )(' xh  is continuous at 0x   but it is not differentiable at  0x .

       (D) )(' xh  is differentiable at 0x .     [ JEE Main Online 2014]

18. If )(xf is continuous and 9/2)2/9( f , then 






 
 20

3cos1
lim

x

x
f

x
 is equal to:

       (A) 9/2 (B) 2/9 (C) 0 (D) 8/9    [ JEE Main Online 2014]

19. Let f be a composite function  of x  defined by
2

1
)(

2 


uu
uf , 

1

1
)(




x
xu .Then the number of

      points x  where f is discontinuous is:
       (A) 4 (B) 3 (C)2 (D) 1       [ JEE Main Online 2013]

20. Let  21)(  xxf , and xxg 1)( ; then the set of all points where fog  is discontinuous is:

       (A)  2,0 (B) 2,1,0 (C) 0 (D)an empty set

    [JEE Main Online 2013]
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21.  Consider the function:   31,1)(  xxxxf , where x  is the greatest integer function.

       Statement I: f  is not continuous at 3 and 2,1,0x .

       Statement II: 


















32       ,2

21        ,1

10       ,1

01       ,

)(

xx

xx

xx

xx

xf

       (A) Statement-1 is true; Statement-2 is false.
       (B) Statement-1 is true; Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
       (C) Statement-1 is true; Statement-2 is true; Statement-2 is  a correct explanation for Statement-1.
       (D) Statement-1 is false; Statement-2 is true.      [ JEE Main Online 2013]

22. Consider the function           Rxxxxf     ,52)(

       Statement 1 :  '  (4) = 0f

       Statement 2 : f  is continuous in [2,5] differentiable in (2,5) and f (2) = f (5).
       (A)Statement 1 is true, statement 2 is true ; statement 2 is NOT a correct explanation for Statement 1
       (B)Statement 1 is true, statement 2 is false
       (C)Statement 1 is false statement 2 is true
       (D)Statement 1 is true, statement 2 is true ; statement 2 is a correct explanation for Statement 1

                   [ AIEEE 2012 ]

23.  Let     













0  x,            0

0  ,cos2 x
x

π
x

f(x)        then f is

       (A) Diferentiable both at 0x  and at 2x
       (B) Differentiable at 0x  but not differentiable at 2x
       (C) Not differentiable at 0x  but differentiable at 2x
       (D) Differentiable neither at 0x  nor at 2x

     [JEE 2012 Advanced; Paper 1: Single Correct Answer Type]

24. If  f  : R R  is a function defined by 
2 1

( ) [ ]cos
2

x
f x x    

 
, where  x  denotes the greatest

      integer function, then f is :

       (A) discontinuous only at non-zero integral values of x .(B) continuous only at 0x
       (C) continuous for every real x .    (D) discontinuous only at 0x      [ AIEEE 2012 ]

25. If function )(xf  is differentiable at ax  , then 
ax

xfaafx

ax 




)()(
lim

22

 is :

       (A) )('2 afa (B) )(')( 2 afaaaf  (C) )(')(2 2 afaaaf  (D) )(')(2 2 afaaaf 
        [ AIEEE 2011 Retest ]
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26.     If   
























1                   ,ln

10            ,1

0
2

     ,cos

2
          ,

2

)(

xx

xx

x
π

x

π
x

π
x

xf   , then

       (A) )(xf  is continuous at 
2

π
x  (B) )(xf  is not differentiable at 0x

       (C) )(xf  is differentiable at 1x (D) )(xf  is differentiable at 
2

3
x

[JEE Advanced 2011; Paper 2: Multiple Correct  Answer Type]

 27. Define )(xF  as the product of two real functions Rxxxf  ,)(1      and  











0              ,0

0     ,
1

sin
)(2

xif

xif
x

x
xf

       as follows:








0 if               0,      

0 if     ),().(
)( 21

x

xxfxf
xF

       Statement 1:  )(xF  is continuous on R.

       Statement 2: )(1 xf  and )(2 xf  are continuous on R.

       (A) Statement-1 is  true, Statement-2 is  true;  Statement-2  is  a  correct  explanation  for Statement-1.
       (B) Statement-1 is true, Statement-2 is true; Statement-2 is NOT a correct explanation for  Statement-1
       (C) Statement-1 is true, Statement-2 is false
       (D) Statement-1 is false, Statement-2 is true        [ AIEEE 2011 Retest ]

28. Let  xxxf )(  and xxg sin)( 

       Statement 1: gof is differentiable at x = 0 and its derivative is continuous at that point.
       Statement 2: gof is twice differentiable at x = 0.
       (A) Statement-1 is  true, Statement-2 is  true;  Statement-2  is  a  correct  explanation  for Statement-1.
       (B) Statement-1 is true, Statement-2 is true; Statement-2 is NOT a correct explanation for Statement-1
       (C) Statement-1 is true, Statement-2 is false
       (D) Statement-1 is false, Statement-2 is true                     [ AIEEE 2009 ]

29. Let














1                        ,0

0     ,
1

1
sin)1(

)(
xif

x
x

x
xf ,  then which one of the following is true ?

      (A) f  is neither differentiable at 0x  nor at 1x    (B) f is differentiable at 0x  and at 1x .

      (C) f  is differentiable at 0x  but not at 1x .       (D) f is differentiable at 1x  but not at 0x .
         [ AIEEE 2008 ]
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30. Let RRf : be a function defined by  1,1)(  xxMinxf .Then which of the following  is true ?

       (A) Rxallforxf     1)( (B) .1     )( xatabledifferentinotisxf

       (C) .   )( everywhereabledifferentiisxf (D) .0     )( xatabledifferentinotisxf           [AIEEE 2007]

31. The function   RRf 0~:  given by  
1

21
)(

2 


xex
xf   can be made continuous at 0x   by

       defining )0(f  as
       (A) 2 (B) -1 (C) 0 (D) 1         [ AIEEE 2007 ]

32.   Let )(xf be differentiable on the interval ),0(  such that 1)1( f , and

1
)()(

lim
22





 xt

tfxxft
xt

  for each 0x .        Then )(xf   is

       (A) 
3

2

3

1 2x

x
 (B)

3

4

3

1 2x

x



(C) 2

21

xx



(D)

x

1

 [JEE Advanced 2007; Paper 1:Straight Objective  Type]

33. If f is a real-valued differentiable function satisfying Ryxyxyfxf  ,,)()()( 2 and 0)0( f ,then

      )1(f  equals
       (A) -1 (B) 0 (C) 2 (D) 1          [ AIEEE 2005 ]

 34. Suppose )(xf  is differentiable at 1x and 5)1(
1

lim
0




hf
hh

, then )1('f equals

       (A) 3 (B) 4 (C) 5 (D) 6          [ AIEEE 2005 ]

35. If





















0 ,           0

0,)(

11

x

xxexf
xx

   then  )(xf  is

       (A) discontinuous everywhere (B)continuous and differentiable for all x  .

       (C)continuous for all xbut not differentiable at 0x . (D) neither differentiable nor continuous at 0x .
        [ AIEEE 2003 ]
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........................................... Differentiation.............................................
LEVEL  1  ( NCERT Based )

36. If cosax   , sinay   ,  then ____
2

2


dx

yd
.  zkka   , ,0   where 

    (A)  sec cos
1 2

2
ec

a
 (B) 3cot

1

a
(C) 2cos ec (D) 3cos

1
ec

a


      [GUJCET 2023]

37. If  yxy  1sin ,   then  
dx

dy
=________.   1,0  where x

    (A)   2112

1

xy  (B)   2121

1

xy  (C)   112

1
2  xy

(D)   2112

1

xy 

      [GUJCET 2023]

38. If    ______  21 






 





ex

xxx xxx
dx

d

     (A)  eeee 21 2  (B)  223 2  eeee (C)  342 2  eeee (D)  2241 eeee 

       [GUJCET 2023]

39. If  tx
1sin10


 ,  ty
1cos10



  then  
dx

dy
=________

(A) y

x
 (B)

x

y
(C) 0 (D)

x

y
       [GUJCET 2022]

40. If  xx eey 22  200 100    and ay
dx

yd


2

2

 then ____a

     (A) 4 (B) -4 (C) 2 (D) 0       [GUJCET 2022]

41.If  tecx
1cos2


 and ty
1sec2


   1t  then 
dx

dy
  is equal to:

      (A)
x

y
(B) y

x
(C)

x

y
 (D) y

x
    [ JEE Main Online 2018]

42. If )sin(sin yaxy  , then 
dx

dy
 is

       (A)
)(sin

sin
2 ya

a

 (B) 
a

ya

sin

)(sin2 
(C) )(sinsin 2 yaa  (D) 

a

ya

sin

)(sin2 
       [AIEEE 2002]

43. If yxy ex  , then 
dx

dy
 is

       (A) x

x

log1

1




(B) x

x

log1

log1




(C) not defined (D) 2)log1(

log

x

x

        [AIEEE 2002]
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LEVEL  2   ( NCERT  plus )
44. If  0  ,)(  xxxy x , then )2('2)2('' yy   is equal to:

      (A) 22log 8 e (B) 22log 4 e (C)   22log4 2 e (D)   22log4 2 e

  [JEE Main 2023, 1 February (E)]

45. If 2032  xy yx , then 
dx

dy
  at  2,2  is equal to:

      (A) 











8log2

4log3

e

e
(B) 












8log4

16log3

e

e
(C) 












4log2

8log3

e

e
(D) 












4log3

8log2

e

e

         [JEE Main 2023, 6 April (M)]

46.If  4sin22  yyx , then the value of 2

2

dx

yd
at the point  0,2  is:.

      (A) -34 (B) -32 (C) 4 (D)-2     [JEE Main 2018]

47.If  













 

x

x
xf

91

32
sin)( 1 , then 








2

1
'f  equals :

      (A) 3log 3 e (B) 3log 3 e (C) 3log 3 e (D) 3log 3 e

                [JEE Main 2018]

48.If  for 







4

1
,0x , the derivative of 












3
1

91

6
tan

x

xx
  is )(. xgx , then )(xg equals:

       (A)  391

3

x

xx


(B) 391

3

x

x


(C) 391

3

x

x


(D) 391

9

x
   [ JEE Main 2017]

49. If g  is the inverse of a function f and 
51

1
)('

x
xf


 , then  )(' xg  is

       (A) 51 x (B) 45x (C)  5)(1

1

xg (D)  5)(1 xg

  [ JEE Main 2014 ]

50.   If  nxey    , then 



















2

2

2

2

dy

xd

dx

yd
  is equal to:

       (A) nxne (B) nxne (C) 1 (D) nxne
               [ JEE Main 2014]
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 51. If 
2

1
,5)( 2  xxxxf  and  )(xg is its inverse function, then )7('g equals :

       (A) -1/3 (B) 1/13 (C)1/3 (D)-1/13
     [ JEE Main Online 2014]

52. If )sec(tan 1 xy  , then 
dx

dy
 at 1x  is equal to

       (A) 
2

1
(B) 1 (C) 2 (D) 

2

1
 [ JEE Main 2013 ]

 53. Let 2,0 ,
2

)(
2

2





 x

xx

xx
xf . Then  )(1 xf

dx

d 
   (whenever it is defined) is equal to :

       (A) 2)1(

1

x


(B) 2)1(

3

x (C) 2)1(

1

x (D) 2)1(

3

x



      [JEE Main Online 2013]

 54. If )sin(sin)( xxf   and 0)()('tan)("  xgxxfxf , then )(xg   is:

       (A) )cos(sincos2 xx (B) )cos(cossin2 xx (C) )sin(cossin 2 xx (D) )sin(sincos2 xx

     [ JEE Main Online 2013]

 55.  Let 















 



2cos

sin
tansin)( 1f , where 

 
- < <

4 4
. Then the value of  ))((

)(tan



f

d

d
 is

     [JEE Advanced 2011; Paper 1: Integer Answer Type]

 56. Let y  be an implicit  function of x  defined by 01cot22  yxx xx . Then )1('y  equals:

       (A)1 (B) 2log (C) 2log (D) -1          [ AIEEE 2009 ]

 57. If nmnm yxyx  )(. , then 
dx

dy
 is

       (A) xy

yx 
(B) xy (C) y

x
(D)

x

y
                    [ AIEEE 2006 ]

 58. If 
....yeyex  , 0x  then 

dx

dy
 is

       (A) 
x

x

1
(B) 

x

1
(C) 

x

x1
(D) 

x

x1
         [ AIEEE 2004 ]

59. If  n2x1xy  , then 
dx

dy
x

dx

yd
x 

2

2
2 )1(  is

       (A) yn2 (B) yn2 (C) y (D) yx22           [AIEEE 2002]
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LEVEL  3  (Non  NCERT Based)

60.Let 






 





  at t not  is  sin.1.)(: abledifferentixeπxxfRtS x . Then the set S  is equal to:

      (A)  setempty an   φ (B) 0 (C) π (D) π,0  [ JEE Main 2018]

61.Let    






 





  function  a is,,2sin.)(:, abledifferentiRttμeλtfRRμλS t

 . Then S  is a

      subset of :

      (A)     ,0R (B)  R,0 (C)  0,R (D)   R 0,
   [ JEE Main Online 2018]

 62.Let )(xf  be a polynomial of degree 4 having extreme values at 1x   and 2x . If 31
)(

 lim
20











 x

xf

x

      then )1(f  is equal to:

      (A) 
2

9
(B)

2

5
(C)

2

3
(D)

2

1

    [JEE Main Online 2018]

63.If  
15

2
15

2 11 



 



  xxxxy , then  

dx

dy
x

dx

yd
x 

2

2
2 1   is equal to :

       (A) y125 (B) 2225y (C) y225 (D) 2224y

   [ JEE Main Online 2017]

64.Let f  be a polynomial function such that )(").(')3( xfxfxf  , for all Rx . Then:

      (A) 10)2(")2(')2(  fff (B) 4)2()2("  ff

      (C) 0)2(')2("  ff (D) 28)2(')2(  ff     [JEE Main Online 2017]

 65. Let f and g be two differentiable functions on R such that 0)(' xf  and 0)(' xg ,for  all Rx . Then
       for  all x :

       (A) ))1(())((  xgfxgf (B) ))1(())((  xgfxgf

      (C) ))1(())((  xfgxfg (D) ))1(())((  xfgxfg [ JEE Main Online 2014]

 66. Let  2)1( f   and  61for     2.4)('  xxf  .Then possible value of )6(f lies in the interval:

       (A)[15,19) (B) )12,( (C)[12,15) (D) ),19[   [ JEE Main Online 2013]

 67. 2

2

dy

xd
 equals :

       (A)

1

2

2 












dx

yd
(B)

31

2

2 





















dx

dy

dx

yd
(C)

21

2

2 




















dx

dy

dx

yd
(D) 

3

2

2 



















dx

dy

dx

yd

          [AIEEE 2011]
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 68. Let Rf  )1,1(:  be a differentiable function with 1)0( f  and 1)0(' f . Let

        22)(2)(  xffxg .  Then )0('g

       (A) -4 (B) 0 (C) -2 (D) 4         [ AIEEE 2010 ]

 69.   2

2

dy

xd
 equals

       (A) 

1

2

2 












dx

yd
(B)

31

2

2 





















dx

dy

dx

yd
       (C) 

21

2

2 




















dx

dy

dx

yd
(D) 

3

2

2 



















dx

dy

dx

yd

            [JEE 2007 Advanced; Paper 2: Straight Objective Type]

 70. Let )(xf be a polynomial function of second degree. If )1()1(  ff  and a , b , c  are in AP, then

      )(' af , )(' bf and )(' cf  are in
       (A) AP (B) GP (C)HP (D) Arithmetico-Geometric Progression.

        [ AIEEE 2003 ]

 71. If nxxf )( , then the value of 
!

)1()1(
.....

!3

)1('''

!2

)1(''

!1

)1('
)1(

n

ffff
f

nn
  is

       (A) n2 n (B) 12 n (C) 0 (D) 1         [ AIEEE 2003 ]


