@+ Only One Option is Correct

Special Practice Problems

Prepared by:

~[ JEE (Mains & Advanced) ]~

Topic: Continuity & Differentiability
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Each question in this part has four choices out of which just one is correct. Indicate your choice of correct answer for each question by

writing one of the letters a, b, ¢, d whichever is appropriate.
. (x-2)° -
. If the functon f(x)= sin (x — 2)
a

+ a cos(x — 2), [.]1denotes the greatest integer function, is
continuous and differentiable in (4, 6), then

(a) a<[8,64] (b) ae(0,8]
(c) ae[64, ) (d) none of these
. The set of all points, where f(x) = 3x?| x| - | x| - 1is not

differentiable is
(a) {0} ) {-1,0,1}
(¢) {0, 1} (d) none of these
. Let f(x)= x2 + x be function and

_JfAx)) ., x20
g(x)_{f(—lxl), x< 0
(a) g (x) is continuousV x € R
(b) g(x) is continuous V x € R only
(¢) g(x)is continuousV x € R*only

then

(d) g(x)is discontinuous Vxe R~

. Which of the following is not continuous for allx ?
@ |x-1|+|x-2| (b) x2—|x—xé|

Cos X

(c) sin|x|+|sin x| (d) o]

. 1f [x] denotes the integral part of xand f(x) =[n + p sin x],
0< x< m,n € I and p isa prime number, then the number of
points, where f(x) is not differentiable is

(a) p-1 ® p

(©) 2p-1 (d 2p+1

If f(x)=(* - DE —6x*+11x-6] +

X__, then
1+]|x|
the. set of points at which the function f(x) is not
differentiable is
(@) {-2,2,1,3}
(© {-220}

(b) {’ 2: 0: 3}
() {1, 3}

7. If f(x) ={x?} — ({x})? where {x} denotes the fractional

10.

If f(x)=

part of x, then

(a) f(x)is continuous at x = 2 but not at x = — 2
(b) f(x)is continuous at x = — 2 but not at x = 2
(¢) f(x)is continuous at x = — 2but not at x = — 2
(d) f(x)is discontinuous at x=2and x=-2

. Given, f(x)=x%%*"V 0<x<1

=aSgn(x+1)cos(2x—2)+bx2,l<x$2,
f(x) is differentiable at x = 1 provided
(@ a=-1,b=2 M) a=,b=-2
(c) a=-3,b=4 (d a=3b=-4
[ sin {cos x} ce®

x—(n/2)° 2 | where {.} represents the

1, x=

pla

fractional part function, then f(x)is :

. T
(a) continuous at x = 3

(b) lim" f(x) exists, but f is not continuous at x = —125

x = 7 )
(¢) lim f(x) does not exist

x— =
(d lim f(x)=-1

x = o 1 f

- and g(x)=—;, then points ©
I £ (x-1)(x-2) . x?
discontinuity of f(g(x)) are .
L L 101 —«}
(a) {-' 11 0’ 1, "-\/'_2;} (b) JE » ] J’é
1

() {0,1} (d) {0, 1, TE}
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1l

12.

13.

14.

15.

16.

17.

18.

19.

- (a) ava

The value of the £(0), sa that the function
£ = V(@ - ax + x?) ~ (@ +ax + x?)
J@a+x)-Ja-x)
continuous for all x, is given by

) va

© -va @ -ava

Let f(x) = tan(n/4 — x)/cot 2x (x # /4).The value which

should be assigned to f at x = n/ 4. So that it is continuous
every where, is

becomes

(@ 1/2 . () 1
(c) 2 (d) none of these
_ _=.a/8
If f(x)=2&5;i5362)17;‘32 (x#0); then for f to be
continuous every where, f(0) is equal to
(a) -1 () 1
(@ 2° (d) none of these

Let f be a function satisfying f(x + y) = f(x) + f(y)and
f(x) = x2 g(x) for all x and y, where g(x) is a continuous
function, then f’ (x) is equal to

(@) g’ (x) (b) g(0)

(© g(0)+g" (x) (@ o -
Let f(x+y)= f(x)f(y) for all x and y. Suppose that
f(3)=3and f'(0) =11, then f' (3) is given by

(@) 22 (b) 44
(c) 28 (d) none of these
Let f:R — R be a differentiable function and f(1)=4.
Then the value of lim jfm SE, dt is
x—=174 x-1

(a) 8 (1) (b) 4f' (1)
© 2 @ £F@
let f:R->R be a function such  that
f(x+y)= f(x)+f(y), f(0)=3and f'(0) = 3, then

3 3

(a) fx) is differentiable in R
x

(b) f(x)is continuous but not differentiable in R
(c) f(x)is continuous in R
(d) f(x)is bounded in R

_tan 1 [(2x - 3%)°]
If = ([.] denotes the greatest
J ) 1+[2x - 30

integer function), then R

a x) is continuous in . .
Eb% {‘Ex)) is continuous in R but not differentiable in R
(© f(x) exists everywhere but f’ (x) does not exist at

some x €R
(d) none of the above
1,x is rational

I f0x)= 9, x isirrational’

(a) f(x)is continuous .in R~I

®) f(x)is continuous inR ~Q . ‘ .

(¢) f(x)is continuous in R but not differentiable in R
(d) f(x)is neither continuous nor differentiable in R

then

20.

21.

22,

23.

24.

25.

26.

27.

=
If f(x)is a twice differentiable function, then between two
consecutive roots of the equation f’ (x) =0, there exists
(a) at least one root of f(x)=0 :
(b) at most one root of f{x)=0
(c) exactly one root of f(x)=0
(d) at most one root of f"(x)=0
If the derivative of the function

2 4 —

f(x):{bx2+:x+4’ j:i :, is everywhere

ax“+b; =
continuous, then
(A a=2b=3 () a=3,b=2
(©) a=-2b=-3 (d a=-3,b= -2
If Fl= sinx, x#nn,nel a6

- 2, otherwise

(x*+1, x#0,2

g(x)= 4 x=0 ,then xli_r’no g{f(x)}is
5 x=2

(@ 5 () 6
(© 7 @1

The function f(x)=|25gn 2x|+ 2has
(a) jump discontinuity

(b) removal discontinuity

(c) infinite discontinuity

(d) no discontinuity at x=10

If the function
T
(1 +|sin x|)/1snxh ~g<*¥<0
flx)= b, x=0 , is continuous
eran?.x/tan3x, 0<x<£
6
at x = 0, then

(a) a=log,b,a=2/3 (b) b=log,a,a=2/3
(©) a=log, bb=2 (d) none of these

If f(x) = jfl |t|dt, x = -1, then

(a) f and f* are continuous for x +1>0

(b) f is continuous but f’isnotsoforx+1>0
(¢) fand f’ are continuous at x =0

(d) fis continuous at x = 0 but f* is not so

s i
Let f()=4" °" [E)
0, :
but not differentiable at x = 0 if
(@) ne(0,1] () n ell,)
(©) ne(-,0) dn=0
Let [] represents the greatest integer function and
fOa= [tan? x], then
(a) lim f(x) does not exist
x=0

x#0 ¢
=0’ then f(x) is continuous

(b) f(x)is continuous atx=0
(© f(x)is non-differentiable at x=0
@ f=1
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x—[x],for2n< x<2n+1,neN,

28. f(x)={where[x] = Integral partofx < x

29.

30.

31.

32.

33.

34.

1
E,for2n+15x<2n+2

the function

(a) is discontinuous at x=1,2
(b) is periodic with period 1
() iszperiodic with period 2
(d) j o f0x) dx exists

A funection, f(x) = x[l + %sin (og xz)], x#0

f®)=0

[1=Integral part, the function
(a) is continuous at x=0
(b) is monotonic
(c) is derivableat x=0
(d) cannot be defined for x < -1

[cosmx], x<1
I flx)= {]x—ZI, 1€x<2
([] denotes the greatest integer function), then f(x) is
(a) continuous and non-differentiable at

x=-landx=1
(b) continuous and differentiable at x =0
(¢) discontinuous at x=1/2
(d) continuous but not differentiable at x = 2
If f(x)= [V2 sin x], where [x] represents the greatest
integer function < x, then
(@) f(x)is periodic
(b) maximum value of f(x)is 1 in the interval
[-2m,2n]

(¢) f(x)is discontinuous at x = % + %, nel

(d) f(x)is differentiable at x=nmn,n el

The function defined by f(x)=(- 1)["3]([-] denotes
greatest integer function) satisfies
(a) discontinuous for x = n*’3, where n is any integer

) f(3/2)=1

(© f(x)=0for-1<x<1

(d) none of the above

If f(x) be a continuous function defined for
1< x <3, f(x) eQvx e[l, 3], f(2) =10, (where Q is a set
of all rational numbers) then f(1.8) is

@1 (b) 5
(© 10 (d) 20
. (1
Let f(x) = xP sin (;J +xxl, ::: g, the set of values,
0,
of p for which f"(x)is everywhere continuous is
(@) [2=) M) [—3,%)
(©) [5 ) (d) none of these

35.

36.

37.

38.

39.

40.

41.

42,

The value of p for which the function

x _ 153
flx)= -1 5o X#0.
_sin (x/p) In [1 + %J
=12(n 4)% x=0
may be continuous at x = 0is
(@ 1 ® 2
© 3 ‘ (d 4
The wvalue of f(0), so that the function
1-cos(l1-cosx) . . .
fx)= 4 is continuous everywhere is
(a) /8 (b) 172
(© 1/4 (d) none of these
The jump of the function at 1t}le point of the discontinuity
. 1-k7/* .
of the function f(x) = o7~ (k>0) is
(a) 4 (b) 2
(c) 3 (d) none of these

Let f” (x) be continuous at x =0 and f”(0) = 4.
2f(x) - 3f (2x) + f(4x) .

The value of lim 3
x—0 X

(@ 6 () 10

(c) 11 ) 12

Let f(x)=[x]+ ,/x —[x], where [x] denotes the greatest
integer function . Then

(a) f(x)is continuous onR*

(b) f(x)is continuous on R

(¢) f(x)is continuous on R ~1

(d) none of the above

2 —
(a] x* - x 2|, <2

2+ x-x?
Let f(x)={ b s x=2
x -~ [x] ,  x>2

x—2

([.] denotes the greatest integer function)

If f(x) is continuous at x = 2, then

(@ a=1,b=2 ®) a=1,b=1
() a=0,b=1 (d) a=2b=1

tanx :
is discontinuous at X1

e
P Y |

The function f(x)=

equal to
(a) nt+m, nel
() nk+n/4,nel

) nt+n/2nel
(d) nx+n/8nel

-1,x<0
Let f(x)= {0, x=0 and g(x)=sinx+cosX, then |
1, x>0 ‘ )
points of discontinuity of f{g(x)} in (0,27) is
@ {23 b) {35,1’5
2’ 4 4’ 4
2n S5m 5 TR
@ {?‘3‘} ) {??}
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45.

46.

47.

@¢ More Than One Options are Correct

. The points of discontinuity of the function

§(x)= Lim (2sin x)2"
n— e 3" _ (2 cos x)2"

T
a)rmt—,rel
(@ 7T

are given by

(b) mi%,rel

T
@ mt 3 rel (d) none of these

. Let f(x)=[cosx + sin x],0 < x < 2n, where [x] denotes

the: greatest integer less than or equal to x. The number of
points of discontinuity of f(x) is

@ 6 (b) 5
(©) 4 d 3 »
The function f(x)=|x?—-3x+2|+cos|x| is not
differentiable at x is equal to
(@ -1 () 0
©1 d 2
Let f(x) = 1; ta;mnx, x # n/4and x €[0, t/2)
=A,x=7/4
If f(x) is continuous in (0, 7t/2], then A is
@1 (b) 1/2
) -1/2 (d) none of these
n r
If g(x) = [, x 6(0,5] v [E,nj

3, x=n/2
where [x] denotes the greatest integer function and
: e e
Fla= 2(s?n x sTnn x) +| s?n x ann x|
2(sin x — sin" x) — | sin x — sin" x|
(a) g(x)is continuous and differentiable at
x=n/2,when0<n<l
(b) g(x)is continuous and differentiable at
x=n/2,whenn>1
(¢) g(x)is continuous but not differentiable at
x=n/2,when0<n<1

(d) g(x)is continuous but not differentiable, at
x=n/2,whenn>1

, €R, then

48.

49.

50.

51.

52.

f(x)=1+ x(sinx) [cosx],0< x S m/2

([.] denotes the greatest integer function )

(a) is continuous in (0, ©/2)

(b) is strictly decreasing in (0, ©/2)

(¢) is strictly increasing in (0, /2)

(d) has global maximum value 2

If f(x) is a continuous function V_x e R and the range of

flx)is (2 V26) and g(x)= [%JC)J is continuous V x € R,

then the least positive integral value of ¢ is (where [.]
denotes the greatest integer function)

(a) 2 (b) 3
(©) 5 (d 6
ra+ sin[x]’ x>0
b’y
If f(x)= 2 x=0
b+[sinx3—x]’ x<0
x »

(where [.] denotes the greatest integer function). If f(x) is
continuous at x = 0, then b is equal to

(@ a-2 ) a-1
(€) a+1 (d) a+2
Which of the following functions are differentiable in
(-12)?
@ [ (ogx)?dx ® [ X
x X x
_ 2

(] ; I——E—tt—z dt (d) none of these

1+t+t

[(1+|cos x| )®/1%5%] n; < x < (2n + 1)m/2
Let f(x)={e%- eb, x=02n+1)nr/2
et /O o+ D n/2<x<(n+1Dn

If f(x) is continuous in (n7, (n + 1)x), then
(@ a=1,b=2 ®) a=2b=2
() a=2b=3 (d a=30b=4

Each question in this part has more than one correct answers. For each question, write the letters a, b, c, d corresponding to the

correct answers.

Let f(x)= L , ([.] denotes the greatest integer.
[sin x]

functon) then

(a) domain
f(x)is(2nm + ®,2n T + 210) U {2nx + n/2},
nel

(b) f(x)is continuous, when x e (2n + ®,2n 7 + 2r),
wheren €1 :

(¢) f(x)is differentiable at x = n/2

(d) none of the above

of
where

. Let g(t)=[t(1/t)] for t >0 ([.] denotes the greatest

integer function ), then g(g) has :

(a) discontinuities at finite number of points
(b) discontinuities at infinite number of points
(©) g1/2)=1

d g3 =1

Let f(x) and ¢(x) be defined by f(x)=[x] and

0,xel
o (x)= 5 (where [.] denotes the greatest

x“,xeR-1I
integer function), then
(a) xli_rfll‘ ¢(x) exists, but ¢ is not continuous at x = 1
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4,

10.

I flo)=

LI () =g(x) (x-a)?,

(b) lim f(x) does not exist and f is not continuous at

x=1
(c) ¢ of continuous for all x
(d) fo ¢is continuous for all x

The following functions are continuous on (0, ) :
(a) tan x

(b) I tsm( )dt

1, 0<xs§—7—lc
© | g
. 2 _ 3xm
2sin—x,—<x<mW
. 9 4
x sin x, O<x<sn/2
(d

T . n
1 Zsin(w+x),—<x<m
2 2

tan ([x] )

[1+|In (sin? x + D|T
greatest integer function, then f(x)is :
(a) continuous V x €R
(b) discontinuous ¥ x €I
() non-differentiable V x €1
(d) a periodic function with fundamental period not

defined

where [.] denotes the

where g(a)#0 and g is
continuous at x = q, then :

(a) f isincreasing nearaif g(a)> 0

(b) fisincreasing nearaif g(a)< 0

(c) fisdecreasing nearaifg(a)>0

(d) fis decreasing nearaifg(a) <0

. A function, which is continuous and not differentiable at

the origin, is :

(a) f(x):xforx<0andf(x)=x2 forx=0
(b) g(x)=xfor x<0and g(x)=2xfor x>0
(© h(x)=x|x|,xeR

(d k(x)=1+|x]|,xeR

. Let f(x)= lim (sin x)*", then fis :
n— oo

(a) continuousatx=m/ 2

(b) discontinuous at x=m / 2

(c) discontinuousatx=-m/ 2

(d) discontinuous at an infinite number of points
If f(x) =tan™! cot x, then :

(@ f(x)is periodic with period ©

(b) f(x)is discontinuous at x = n/2, 3n/2

(© f(x)is not differentiable at x = &, 99n, 100%

(d f(x)=-1Lfor2nr<x<(2n+Dr

et foy < Ly QF=thde x>2
5x+1,x<2

then

(@) f(x)is not continuous at x = 2
() f(x)is continuous but not differentiable at x = 2

11.

12.

13.

14.

15.

16.

17.

(¢) f(x)is differentiable everywhere
(d) the right derivative of f(x) at x = 2 does not exist
f()=min{l,cosx,1-sinx},-n<x<mw,

then
(a) f(x)isnot d1fferent1able at0

(b) f(x)is differentiable at E

(©) f(x)has local maxima at 0
(d) none of the above
x log cos x
log (1+ x%)’
0, x=0
(a) f is continuous at x =0
(b) f is continuous at x = 0 but not d]fferentlable at
x=0
(¢) fis differentiable at x =0
(d) fis notcontinuousat x=0 |
Letifi%) = sin (7w [x — «])
1+([x?]
integer function. Then f(x) is
(a) continuous at integral points
(b) continuous everywhere but not differentiable
(¢) differentiable once but f'(x), f*’(x),...do not exist
(d) differentiable for all x
|2x-3|[x]; x=1

The function f(x)=1{ . (n:x)
sin > x<1

If f(x)= , then

, wheré [.]1 denotes the greatest

([.]1) denotes the greatest integer function)
(a) is conerentiable at x =0
(c) is continuous at x=0
(b) is difftinuous but not differentiable at x =1
(d) is continuous but not differentiable at x = 3/2
Let h(x) = min {x, x?} for every real number x. Then
(2) h is continuous for all x
(b) h is differentiable for all x
© hW(x)=1forallx>1
(d) h is not differentiable at two values of x
A function f(x)is defined in the interval [1, 4] as follows :
<
f(x)={loge[x],l_x<3 ,
|log, x],3<x<4
the graph of the function f(x)
(a) is broken at two points
(b) is broken at exactly one point
(c) does not have a definite tangent at two points
(d) does not have a definite tangent at more than two
points

If f(x)=min (tan x, cot x), then :

5
(a) f(x)is discontinuous at x =10, — 2’ —415
3
(b) f(x)is continuous at x=0, -725 _ZE

© [ fydx=2mn2

d is periodic with period 7 -
(d) f(x)is periodic with per: PAGE#S



% [
18. f(x)= [1/2+ xi -[1/2] ,~1<x<2 21. Give, a real valued function ‘f such that

tan? x for x> 0
has ([.] denotes the greatest integer function) (x? - [x])? '
f(x)= 1 forx=0

(a) discontinuityat x=0 (b) discontinuity at x =1/2
(c) discontinuityat x=1 (d) discontinuity at x = 3/2 {x} cot{x} forx<0
19. If f(x) =[x] +[x +1/3] + [x + 2/3], then ([.] denotes the

greatest h:lteg_er function) where, [x] is the integral part and {x} is the fractional part
(a) f(x)is discontinuous at x =1, 10,15 of x, then

(b) fz(/aé) is continuous at x = n/3, where n is any integer (@ lim f(x)=1 (b) lim f(x)=cotl
© [, feodx=13 g ?

x—2/3

x—=0"

(c) cot™ [ lim f(x)) =1 (d) fis continuous atx=0
x— 0"

5 2 1 ;
20. ¥ f(x) = {(sin—l %) cos (1/x), x £ 0 e 22. The function f(x) = [x [?]], x # 0is ([x] represents the
0, x=0 greatest integer < x)
(a) f(x)is continuous everywhere in x e[- 1, 1] (a) continuous at x=1
(b) f(x)is continuous no where in x €[- 1, 1] (b) discontinuous at x =-1
(©) f(x)is differentiable everywhere in x € (-1,1) (c) discontinuous at infinitely many points
(d) f(x)is differentiable no where in x e[-1, 1] (d) continuous everywhere

@, Linked Comprehension Type Questions

In this section each paragraph has some multiple choice questions have to be answered. Each question has four choices a, b, ¢, d out of
which Only One is correct.

PASSAGE 1
a(l—xsinx)2+bcosx+5 —
x
Let f(x) = 3 ,x=0

1/x
ox + dx®
1+ z ,x>0
) x

On the basis of above information, answer the following questions:

If f is continuous at x =0

1. The value of a is (©0 (d) None of these
@ -1 () In3 4. The value of e is ‘
() 0 d) -4 (@ 0 ) 1
2. The value of b is (c) 2 @ 3
@ -1 (®) In3 5. The minimum value of f(x) is
'(r(ﬂ oﬂl . ) -4 (@1 () 2
3. The value of c is (c) 3 d
o ®) 8 (d) none of these
PASSAGE 2
Let f : Re> R be a differential function satisfying f(x -;y) - 2 f(x;+ F&) for all real x and y and f'(2) = 2.
On the basis of above information, answer the following questions :
1. The value of f(1)is 2. The range of f (]| x|)is
(@ o (b) 2 (a) [0, =) (b) [1, =)
© 4 (d) none of these (©) [2 o) (d) none of these
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3. Ifg(x)=] f(|x|) - 3| for all x R, then for g(x) (@ [-23] ) [-34

(a) one non-differentiable point @[-28 (d [-3,10]
(b) two non-differentiable point 5. The number of solutions of the equation x? + (£(| x| =g
(¢) three non-differentiable point are
(d) four non-differentiable point (a) 0 (b) 2
4. If x e[~ 2, 3], then range of f(x) is (e} 3 @ 5
PASSAGE 3 _

Let f(x) be a real valued function not identically zero such that
flx+y")=f)+{f(¥y)}"Vx,y eR
Where, n is odd natural number > 1 and f"(0)2 0

On the basis of above information, answer the following questions :

1. The value of f(2)is 4. The function f(x) is j
(@ o0 ® -1 (a) even (b)/ odd
(2 (d) none of these (c) neither evennor odd  (d) none of these
2. The value of f(5)is 5. The function f(x) is
(a-5 ®MO (a) discontinuous at one point
(© 5 (d) not defined (b) continuous everywhere /'but non-differentiable at
3. The value of f”(12)is some points
(a 1 ) 0 (c) discontinuous at three points
(© 12 (@5 (d) continuous and differentiable everywhere
PASSAGE 4
x+a x<0
Let = ?
fx) {|x-1|, x20

x+1 x<0
and x)= ’
&) {(x—1)2+b, x20
where a and b are non-negative real numbers.

On the basis of above information, answer the following questions :

1. The value of q, if (gof )x is continuous for all real x, is [ x+2 x<-1
(@ -1 () 0 ©4{ x% -1sx<1
© 1 @ 2 ((x-2)?%  x21
2. ’z‘h)e vallue of b, if (gof ) x is co(rll)t)ingous for all real x, is (r-9)% x<—1
((a::) I (d) 2 (d) 1 x2, -15x<1
3. For these values of a and b, (gof )x is | x+2 x21
x+2, x<-1 4. For these values of a and b, (gof)x Vx e (- 1, 1) is
@ {(x- 2)2, -1<xx1 (a) even . (b) odd
x2, x=1 (c) neither even nor odd  (d) none of these
X2, x<—1 . 5. For these values of a and b, (gof)x is
) {(x-2)%, -1sx<1 (a) differentiable at x = -1 .

(b) differentiable at x =0
(c) differentiable at x =1
(d) non-differentiable at x = 2

x+2 xz21
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