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

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

V2+cosx —1 it
1. If the function f(x) = (r— x)2 ’ is continuous at x = v , then f equals:
k L X=T
(A)0 B)12 (©)2 (D) 1/4 [JEE Main Online 2014]
— T
2.Let f(x) = I~ tanx , X # Z, X€ 0,Z If f(x) is continuous in {0,—} ,then f T lis
4x —1 4 2 2 4
(A)1 B)12 ©)-12 (D) -1 [AIEEE 2004]

LEVEL 2 (NCERT plus)

3. Function f:[1.2,1.9] > R, f(x) =[x] , where [x] denotes the greatest integer less than or equal to x .
Then

A) f'(x)=1 (B) f isnot differentiatitive ~ (C) f"(x) =0 (D) / isnot continuous funtion
[GUJCET 2023]
- X, x<l1 a
4.Ifthe function f (x) = q is differentiable at x = |,then — is equal to:
a+cos  (x+b)l<x<2 b
q T—2 -T2 T+2
(A) —=1-cos™(2) (B) ©) —5 D)=
[ JEE Main Online 2016]

kvx+1,0<x<3
5. Ifthe function g(x) = x ’ X is differentiable, then the value of f + 7 is:
mx+2 ,3<x<5

16 10
(A) 5 (B) EY ()4 (D)2 [ JEE Main 2015]
sin(p +1)x +sinx 2<0
X
6. The value of p and ¢q for which the function f(x)=< g, ,x=0 1iscontinuous forall xin g , are:
Vx+ x2 — \/;
— ,x>0
x3 /2

3 5 1 3 1 1 3
Aypr=5.9=—7-B)Pr=7.9=+= OCpr=—7.9=7 (D) pr=+.9=—= |AIEEE2011]
2 2 2 2 2 -
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X
1+ |x|
(A) (0,00) (B) (-0,0)u(0,0) (C)(—o-1)u(-Loo) (D) (—ogo0) [ AIEEE 2006 |

LEVEL 3 (Non NCERT Based)

1

7. The set of points where f'(x) = is differentiable is

8. Let f(x)=1(x— 2%, x>1, x# 2 Thevalue of k forwhich 1 iscontinuousat y = 2 is:

k, x=2
(A) 1 (B) e (C)e! (D) e~ [JEE Main Online 2018]
9. Ifthe function f definedas f(x) = i — e];x_ ! , X # 0, is continuous at x = (), then the ordered  pair
(k, f (0)) isequal to :
(A)(3,2) (B) (3,1) ©)(2,1) (D)G, 2) [ JEE Main Online 2018]

tan 4x

( 4) tan Sx 0 T
— , O<x<—
10. The value of % for which the function f(x) = 5

T
is continuous at X = PRLE

k+ %, x==
5 2
Al—7 Bé C—g Dz JEE Main Online 2017
() 5 B)% (©)-3 (D)5 [JEE Main Online 2017]
11.For x € R, f(x) =|log2 —sinx| and g(x)= f(f(x)), then:
(A) g isnotdifferentiableat x = () (B) g'(0)= cos(log2)
(C) g'(0)=—cos(log?2) (D) g isdifferentiableat x = 0 and g'(0) = —sin(log2)

[ JEE Main 2016]
12.Let a,b € R ,(a # O). Ifthe function f* defined as

2
2L L0<x<1
a
f(x)=1a ,1Sx<\/5
2
u ’\/ESx<(x)
x3

is continuous in the interval [O, oo) , then an ordered pair (a, b) 1s:

M) (V21+43) BN21-43) ©WN2.-1++3)  (D)(-+2.1-3) [JEE Main 2016]
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, ()
13.Let f (x) be a polynomial of degree four having extreme valuesat x =1 and x =2 .1If xlino {1 T T 3
X

then £/(2) is equal to :

(A)-4 B)o ©O)4 (D)-8 [ JEE Main 2015]
x —
(e 1)2 , x#0
14. Let  be anon-zero real number. If f (x ) = sin(;j 10g[1 + :j is a continuous function,then the
12 , x=0

valueof f is:
(A)1 (B)2 )3 (D)4 [ JEE Main Online 2015]
15.Let /: R — R beafunction suchthat|f(x)| < x2 ,forall x ¢ R.Then at x=0, fis:

(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]

) xsin( j, x#0
16.Let /', g : R — R be two functions defined by f(x) = X and g(x) = xf'(x).

0, x=0
Statement I: f is continuous functionatx =0,
Statement I1: g is differentiable function atx = 0.
(A) Both statements I and Il are false. (B) Both statements I and Il are true.
(C) Statement-I is true; Statement-I1 is false. (D) Statement-I is false; Statement-I1 is true.
[ JEE Main Online 2014]
17.Let f(x)=xx|, g(x)=sinx and (x) = (gof )(x) . Then
(A)h(x) isnot differentiable at x =0.
(B) A(x) is differentiable at x =0 , but 4'(x) is not continuous at x =0,
(C) 1'(x) is continuous at x =0 but it is not differentiableat x =0,
(D) h'(x) is differentiable at x =0, [ JEE Main Online 2014]
. 1—cos3x
18.If f(x)iscontinuousand f(9/2)=2/9,then xlinof ~ 5 |isequalto:
X
(A)9/2 (B)2/9 (G)V) (D)8&/9 [ JEE Main Online 2014]
1
19. Let f be a composite function of x defined by f(u) = 5 ,u(x) = o1 .Then the number of
u”+u-2 -
points x where f is discontinuous is:
(A)4 (B)3 (©)2 (D)1  [JEE Main Online 2013]
20.Let f(x)=-1+ |x —2|,and g(x)=1- |x ; then the set of all points where fog is discontinuous is:
(A) {0,2} ®){0,1,2} (©)f{o} (D)an empty set

different questions, they solve quesiions dif feieiitly.
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21. Consider the function: f(x) = [x] + |x - 1|,—1 <x <3,where [x] is the greatest integer function.

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

- X, -1<x<0
B 1-x, 0<x<l1
Statement II:; f(x)= 1+x, 1<x<2

2+ x, 2<x<3

(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 f(x)= |x — 2| + |x -5
Statement1: ' (4)=0

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 |

, XeR

2

T
x“lcos—|, x # 0

X
0 , x =0

then fis

23. Let  f(x) =

(A) Diferentiable both at y =( andat x =2
(B) Differentiable at x = () but not differentiable at x =2
(C) Not differentiable at x = () but differentiable at x =2

(D) Differentiable neither at y = () norat y =2
[JEE 2012 Advanced; Paper 1: Single Correct Answer Type]

X
24.1f f : R — R isafunction defined by S (x)=[x] COS( j” , Where [x] denotes the greatest

integer function, then fis:
(A) discontinuous only at non-zero integral values of x .(B) continuous only at x = ()

(C) continuous for everyreal x. (D)discontinuous onlyat x =0 [AIEEE 2012 ]
200 2
25. If function f(x) is differentiable at x = g, then lim Y J(@)=a ) is:
x—a x—a
(A) - a2 f'(a) B) af (a)—a’f'(@) (C) 2af(a)—a> f'(a) D) 2af (a) + > f'(a)

[ AIEEE 2011 Retest |
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26. If f(x)=<{—cosx, —%<x§0 , then

x—1, 0<x<1
In x, x>1
(A) f(x) iscontinuous at X = —% (B) f(x) isnotdifferentiableat x = (
L : A , 3
(C) f(x) isdifferentiableat x =1 (D) f(x) isdifferentiable at X = 5

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

!
xsin—, if x#0

27. Define F(x) as the product of two real functions f(x)=x,xe R and f,()= X
0, if x=0
JAG)S(x), ifx#0
as follows: £(x)= o
0, if x=0

Statement 1: F(x) is continuous on R.

Statement 2: £ (x) and f,(x) 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 f(x)= x|x| and g(x)=sinx

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 |

(x—l)sinL, x=0 ) .
29.Let f(x)= x—1 , then which one of the following is true ?

0, if x=1

(A) f isneither differentiable at x=0 norat x=1 (B) f isdifferentiableat x=0 andat x=1.

(C) f isdifferentiable at x=0 butnotat x=1. (D) f isdifferentiableat x =1 butnotat x=0.
[ AIEEE 2008 |

( ( ( (
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+ 1}.Then which of the following is true ?

30.Let f/: R — Rbea function defined by f(x) = Min{x +1,

X
(A) f(x)=1forall xe R (B) f(x)is not differentiable at x =1.
(C) f(x)is differentiable everywhere. (D) f(x) is not differentiable at x = 0. [AIEEE 2007]

2

2x

can be made continuous at x = () by

31. The function f: R ~ {O}—)R given by f(x):l_
X

defining £(0) as
(A)2 (B)-1 (G)0 D)1 [ AIEEE 2007 |
32. Let f(x)be differentiable on the interval (0,c0) suchthat f(1)=1,and

lim /) =X/ (@)

=1 foreach x> (. Then f(x) is

t—>x t_x
3x 3 3x 3 x  x’ x

[JEE Advanced 2007; Paper 1:Straight Objective Type]
33.If / is areal-valued differentiable function satisfying | f(x)—f( y)| <(x-=y)%,x,y€Rand £(0) =0 ,then

f(1) equals

(A) -1 (B)0 (©)2 (D) 1 [ AIEEE 2005 |
. . .1

34. Suppose f(x) is differentiable at y = and %}_{%Z S(+h)=5 then f'(1)equals

(A)3 (B)4 ©)5 D)6 [ AIEEE 2005 |

1 1
1
35.1f f(x)= xe[ j’xio then f(x) is
0 ,x=0
(A) discontinuous everywhere (B)continuous and differentiable forall x .

(C)continuous for all x but not differentiable at x = 0. (D) neither differentiable nor continuous at x =0,
[ AIEEE 2003 |

( {(
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........................................... Differentiation........................ccoeeeeennnnnnnen.
LEVEL 1 (NCERT Based)
2
36.1f x=acos@ ,y =asin @  then I = ) (where a;to,e;tkzz,kez)
X
1 2 1 3 2 1 3
(A) ——5cosec’@secd  (B)—cot O (C)cos ec’0 (D)——cosec’d
a a a
[GUJCET 2023]
dy
_ .1 = _
37.1f y=,/sin”' x+y, then I . (where xe (O,l))
S S S S _ S S
A) (2 _ 11— ®_Wi-» Oy W1 Ppyapioe
[GUJCET 2023]
38. If {d (v +X"”+x”2)} =
d x=e
(A) e° (l +e’ + 26) B)e* (382 +2e+2) ©)e* (262 +4e+3) (D)e* (l+4e+ 282)
[GUJCET 2023]
— — dy
39.If x= losm t, y= 10°°s t then E:
_x P _Y
® = ®) (€)0 (D)= [GUJCET 2022]
] d’y
40.If y=100e* +200¢ > and 2 =ay then a =
X
(A) 4 (B) -4 (C) 2 (D)0 [GUJCET 2022]
A1If x = +/2505€c T and y =125 g q then a is equal to:
AZ Bi C—Z D_i JEE Main Online 2018
()x ()y ()x ()y[ ain Online ]
. . dy .
42 1f sin y = xsin(a + y), then —— is
dx
sina sin’(a+y) sin’(a— y)
A) . _ C) gi in2 D) ————= AIEEE 2002
( )51n2(a+y) ( Sina (O sinasin“(a+y) (D) sina [ |
d
43.1f x* =e", then & is
dx
1+x 1-logx logx
M ogr ® 15 loge (C) not defined (D) (1 1ogr)?  IATEEE2002]
different questions, they solve questions diff
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LEVEL 2 (NCERT plus)

44.1f y(x)=x*, x>0,then y"(2)-2y'(2) isequal to:

(A)8log,2-2 (B)4log,2+2 (C)4(log, 2) +2 (D)4(log, 2) -2
[JEE Main 2023, 1 February (E)]

dy :
45.1f 2x” +3y* =20, then I at (2,2) is equal to:

[ 3+log, 4 [ 3+log, 16 [ 3+log,8 [ 2+log,8
(A7 2% log, 8 B~ 4y log, 8 ©~ 24 log, 4 (D) 3+log, 4
[JEE Main 2023, 6 April (M)]

5 d’y : .
46.If x~ + y= +sin y = 4, then the value of dx_2 at the point (— 2,0) is:.

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

. -1 2x3% 1
47.1f f(x)=sin ,then f'| —— | equals:
7 (1+9XJ f( 2J !

(A) —«/gloge‘/g (B)+/3 log eﬁ (C) =3 1og,’ (D)+/3 log >
[JEE Main 2018]
1 . 21 6xA/x | .
48.1f for x € O’Z , the derivative of tan 3|18 \/;,g(x),then g(x) equals:
1-9x
3x/x 3x c 3x 9
B o)3 B g3 © Fo3 D))oy
[ JEE Main 2017]

49.1f g is the inverse of a function fand f'(x) = 1% ,then g'(x) is
+Xx

1
(A) 142° (B)5x* O qF D)1+{g(x)f

[ JEE Main 2014 |

dzy d*x
_ nx — | —= 1 i .
50. If y=¢™ ,then P dy2 is equal to:

(A)ne™ B)ne ™ O)1 (D)—ne ™
[ JEE Main 2014]

([

different questzons, t ey solve questzons




Institute 94284 03104

1
S51IF f(x) = x2 —x+5,x> 5 and g(x)1isits inverse function, then g'(7) equals :

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

dy :
52.1f y = sec(tan ! x), then oy Atx=1is equal to

1 1
(A) 5 B)1 ©) 2 (D) NG [ JEE Main 2013 ]
x%—x d | .-
53.Let f(x)= ,x#0,—2.Then — |/ " (x)| (wheneveritis defined)is equal to :
dx
X7 +2x
-1 3 1 -3
(A) (1-x)2 (B) (1—x)2 ©) (1-x)2 D) (1-x)2
[JEE Main Online 2013]
54.1f f(x)=sin(sin x) and f"(x)+ tanxf"'(x)+ g(x) =0, then g(x) is:
(A) cos? xcos(sin x) (B) sin? xcos(cos x) (C)sin 2 xsin(cos x) (D)cos 2 xsin(sin x)
[ JEE Main Online 2013]
55. Let f(6) =sin| tan™ sin 0 where -~ <0< " Then the value of L(f @) is
' Jeos26 )|’ 4 4’ d(tan6)

[JEE Advanced 2011; Paper 1: Integer Answer Type]
56.Let y beanimplicit function of x defined by x** —2x* cot y—1=0.Then y'(1) equals:

A1 (B) log2 (C) —log2 (D)-1 [ ATEEE 2009 |
d
57.1F x™ 3" = (x+ )™ then 2 is
dx
A B C) = D)2 AIEEE 2006
O ®) ©, o [ !
dy
58.If  — pyte ,x>0thengls
A) —— B) + o) 12X D) 1 AIEEE 2004
W ® ©— (D) — [ 1
2
9.1 y =[x+ 145 | L then (1+x%) 42 4 x 2 is
dxz dx
(A)n’y (B) —n’y (©) -y (D) 252 [AIEEE 2002]

([
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LEVEL 3 (Non NCERT Based)

60.Let S = {t eR: f(x)= |x — 7r|.(ex - 1). sin|x| 1s not differentiable at t} . Then the set § is equal to:

(A) ¢ (anemptyset)  (B){0} (C) {z} (D){0,z} [ JEE Main 2018]

61.Let S = {(A,y) ERxR: f(t)= (|ﬂ,|et - ,u).sin(2t

subset of :

(A) Rx [O, oo) (B) [O, oo)x R (C)Rx (— oo,O) (D) (— oo,O)x R
[ JEE Main Online 2018]

),t € R,is a differentiable function} .Then § isa

62.Let f(x) beapolynomial of degree 4 having extreme valuesat x =1 andy=2.If lim (f(—;) + IJ =3
x—>0\ x

then f(—1) is equal to:

9 5 3 1
(A) 5 B)5 ©7 D)5
[JEE Main Online 2018]
15 15 ) d2y dy
63.1f y=[x+\/x2—l} +[x—\/x2—l} , then (x —l)d—zﬂc5 is equal to :
X
(A) 125y (B) 225> (C) 225 (D)224)°
[ JEE Main Online 2017]
64.Let f beapolynomial function suchthat f(3x) = f'(x).f"(x),forall x € R. Then:
A f2)- ')+ f"(2)=10 B /"2)-f(2)=4
©) f")-f'(2)=0 (D) f/(2)+ f'(2)=28  [JEE Main Online 2017]

65. Let 1 and g be two differentiable functions on g suchthat f"'(x) >0 and g'(x) < 0,for all x € R. Then|
for all x:

(A) f(g(x) > f(gx—1) B) f(g(x) > f(g(x+1))

©g(f(x)>g(f(x=1) (D) g(f(x)) > g(f(x+1))[ JEE Main Online 2014]
66.Let f(1)=-2 and f'(x)>4.2 for 1<x <6 .Thenpossiblevalueof f(6)lies inthe interval:

(A)[15,19) (B) (—0,12) (O)[12,15) (D)[19,) [ JEE Main Online 2013]
67. e equals :

-1 -1 ~ -1 =) 2 -3
d*y a2y (@) [d%y (@j 4%y (d_y)
ofs] 2ol e (22

[AIEEE 2011]
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68.Let f:(-1,1) > R beadifferentiable function with f(0)=-1and f'(0)=1.Let

g(x)=[f(2f(x)+2)}. Then g'(0)=
(-4 ®0 (©)-2 (D)4 [AIEEE 2010 ]

d’x
69. dy_2 equals

-1 -1 _ -1 -2 2 -3
d’y a2y (dr)” d’y (d_yj |4y (d_y)
e o I R R g b

[JEE 2007 Advanced; Paper 2: Straight Objective Type]
70.Let f(x)be apolynomial function of second degree. If /(1) = f(-1) and a, b, ¢ arein AP, then
f'(a), f'(b)and f'(c) arein
(A) AP (B) GP (C)HP (D) Arithmetico-Geometric Progression.
[ AIEEE 2003 ]

f'(l)Jrf"(l)_f"'(l)+ +(—1)”f”(1) s
1! 2! 3T n!

71.If f(x)=x",thenthevalueof f(1) -

(A)2"" (B) 271 (C)0 (D) 1 [ AIEEE 2003 |

([
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