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CONTINUITY AND DIFFERENTIABILITY

Single Correct Answer Type

ab | z*
1. If f(z) = {(sin(%f) + cos <3T:1:)> ,x # 0&elatz = O}is

continuous at z = 0Vb € R then minimum value of ais —1/8 b. —1/4
c.—1/2d.0

A—1/8

B.—1/4

C.—1/2

D.O


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0RWFlkC9bCEf

Answer: B

° Watch Video Solution

2. Let f:R — R be any function. Also g:R — R is defined by
g(z) = |f(z)| for all z- Then g is
a. Onto if f is onto b. One-one if f is one-one c. Continuous if f is
continuous d. None of these

A.onto if fis onto

B.one-one if f is one-one

C. continuous if f is continuous

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0RWFlkC9bCEf
https://dl.doubtnut.com/l/_SSbHtMOis1Ot

3. Let

1 —sinmx 1 1 V2z —1

r < — and p,r = — and

1+ cos 2wz’ 2 2 A+ 2w —1—2
.Determine the value of p, if possible, so that the function is continuous
1

atrx = —.
2

fz) =

A1
B.1/4
C.4

D. none of these

Answer: D

o Watch Video Solution

4. For which of the following functions f(0) exists such that f(z) is

. 1 1
continuous at f(z) = ——— b

. f(x) = —— c. f(x)=x sinpi/x d.
o)1l > ) = Teg e g

1

) = T


https://dl.doubtnut.com/l/_Yi3AXPP7DZWl
https://dl.doubtnut.com/l/_xGTe3dkDGh2t

1

A (@) = -
og, ||
B. f(z) = cos(‘Sl;lx|>
Cf(z) =2 sin()
1
. f(2) = (1) = ——5
Answer: C

o Watch Video Solution

5 Let f(z) =2 —2® -3z —1,9(z) = (z + 1)a and h(z) =

where h is a rational function such that

(i) It is continuous everywhere except when z = — 1,
(..) 1. h( ) _ 1
i :clinq z) = 5.

The value of h(1) is

Al/2
B.1/4

C.—1/2



https://dl.doubtnut.com/l/_xGTe3dkDGh2t
https://dl.doubtnut.com/l/_YzwvdQp8SEy9

D.1

Answer: C

° Watch Video Solution

3¢ +ax +a+3
6. If the function f(z) = Gl i is continuous at x = — 2,
2+ — 2

then the value of f( — 2) is

A.O

C.1

D.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YzwvdQp8SEy9
https://dl.doubtnut.com/l/_zuGPxiHzUSfu

8, x<0

(where [.] denotes the
alz], a€¢ R—{0}, >0

7. Let f(z) = {
greatest integer function).
Then f(x) is
A. continuous only at a finite number of points.
B. discontinuous at a finite number of points.
C. discontinuous at an infinite number of points.

D. discontinuous at x = 0.

Answer: C

o Watch Video Solution

8. let f(z)=(1—=x)’sin’z+2®> for all x € R, and let
2(t —1) -
g(z) = / T T Int ) f(t)dt for t € [1,x] for all x € (1, 0).Which of

the following is true ?

A.fis continuous at z = 7 /2


https://dl.doubtnut.com/l/_SDgQ5qnwyL1r
https://dl.doubtnut.com/l/_pKsGNKMHqQkL

B. f has an irremovable discontinuity at z = 7 /2
C.f has a removable discontinuityat x = 7 /2

D. none of these

Answer: B

o Watch Video Solution

9. If

ab2|w2 — 11z + 24‘
z—3

, L =

f(z) = {sin(%)(w —[z]),z < 55(b—1),z =5

is continuous at z = 5, a,b € R then ([.] denotes the greatest integer

25 6 6 1 1 25
function) a = —,b= — b. a = —,b = —7 ca=—,b=—d
108 5 13 29 2 36
23 6

100’ 5

6
D.a = (23), (100), b = &


https://dl.doubtnut.com/l/_pKsGNKMHqQkL
https://dl.doubtnut.com/l/_HiCmSPOAChq9

Answer: A

° Watch Video Solution

10. The function f(x) is discontinuous only at = =0 such that
f*(z) = 1Vz € R. The total number of such functions is 2 b. 3 c. 6 d.
none of these

A2

B.3

C.6

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_HiCmSPOAChq9
https://dl.doubtnut.com/l/_3k75yyDq9qXS

-1

n f(z) = {<x2 + eﬁ) k,z = 2,z # 2 is continuous from right at
the point x = 2, then k equals
a.0
b.1/4
c.—1/4
d. none of these

A.0

B.1\4

c.—1/4

D. none of these

Answer: B

o Watch Video Solution

12. Let g9(z) = f(f(z)) where

flz) ={1+2;0< 2z <2} and f(z) = {3 —2;2 <z < 3} then the


https://dl.doubtnut.com/l/_oJpNB04DeqQv
https://dl.doubtnut.com/l/_ib5O7kVcqyyq

number of points of discontinuity of g(x) in [0,3] is :

A0

B.1

C.2

D.3

Answer: C

o Watch Video Solution

(128a + az)'/® — 2 ,
13. If the function f(z) = 175 is continuous at z = 0,
(32 +bx)'" —2

3 64
then the value of a /bis gf(O) b.28/%£(0) c. ?f(O) d. none of these

3
A gf(O)
B.28/° £(0)
64
C. = f(0)

D. none of these


https://dl.doubtnut.com/l/_ib5O7kVcqyyq
https://dl.doubtnut.com/l/_VeF1GPXU465B

Answer: C

° Watch Video Solution

{ 1-— cos(l — 002”)

2Mgn

14.0f f(z) =

lz = 0,z # 0 is continous at z = 0

then the valueof m +nisa.2b.3c.-3d.7

A2

B.3

D.7

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VeF1GPXU465B
https://dl.doubtnut.com/l/_SB3YeM5fR0VU

acte 1 B o<z <1
15. Let f(z) = e . If f(z) is continuous at

z=0

w |

& = 0 then the value of &® 4 8% is

A1l
B.2
C.5

D.9

Answer: B

o Watch Video Solution

2
16. Let f(z) = {m, Esrationalb, Esrational has exactly two points

of continuity then the value of b are (0, 3] b. [0, 1] c. (0, 2] dp

A. (0,3]

B. [0/]


https://dl.doubtnut.com/l/_IZXWbQmUbhuh
https://dl.doubtnut.com/l/_j6fPhYMDOa3S

C.(0,.2]

D. ¢

Answer: C

° Watch Video Solution

sin(%)tan[ﬂ] for =z >a
, a

17.1f f(z) [COS (ﬂ) }

2a

— for x <a

(where [x] is the greatest integer function of x) and a gt O, then

A f(a*) <0
B. f has a removable discontinuity at x = a
C.f has an irremovable discontinuity at x = a

D.f(a+) <0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_j6fPhYMDOa3S
https://dl.doubtnut.com/l/_v0uTaFDC3qxP

T T

18. Let f(z) = [tanz|cot z]], x[ﬁ, T

] , (where [] denotes the
greatest integer less than or equal tox ). Then the number of points,
where f(x) is discontinuous is a. one b. zero c. three d. infinite

A.one

B. zero

C. three

D. infinite

Answer: C

o Watch Video Solution

19. Let f:[a, b] — R be any function which is such that f(z) is rational

for irrational x and that f(z) is iirrational for rational x, then in [a,b]

A.fis discontinuous everywhere

B. fis discontinuous only at x = 0 and discontinuous everywhere


https://dl.doubtnut.com/l/_v0uTaFDC3qxP
https://dl.doubtnut.com/l/_LT8v3wIz3AVj
https://dl.doubtnut.com/l/_cXRH4vwxqFCv

C.fis continuous for all irrational x and discontinuous for rational x

D. f is continuous for rational x and discontinuous for irrational x

Answer: A

° Watch Video Solution

20. If f(z) = [z](sinkz)” is continuous for real x, then (where []
represents the greatest integer function)

Akenr,nel,p>0

B.k€ {2nm,necl},p>0

Cke{nmnecl}pecR—{0}

D.k € {nm,nl,n # 0},p € R — {0}

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cXRH4vwxqFCv
https://dl.doubtnut.com/l/_rLAhNcUOVZop
https://dl.doubtnut.com/l/_6UFjLkK9Ty9y

21. Statement 1: Minimum number of points of discontinuity of the
function f(z) = (g(x)[2x — 1|]Vz € ( — 3, — 1), where [] denotes the

3

greatest integer function and g(z) = az® = x* 4 1is zero. Statement 2:

f(z) can be continuous at a point of discontinuity, say
z = ciof[2z — 1] if g(c;) = 0. Statement 1 is True, Statement 2 is
True, Statement 2 isa correct explanation for Statement 1. Statement 1 is
True, Statement 2 is True, Statement 2 is NOT a correct explanation for
statement 1.Statement 1is True, Statement 2 is False Statement 1 is False,
Statement 2 is True.
A. Statement 1 is True, Statement 2 is True, Statement 2 is a correct
explaination for Statement 1.
B. Statement 1 is True, Statement 2 is True, Statement 2 is NOT a
correct explanation for Statement 1/

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is True.

Answer: D

[ - 1


https://dl.doubtnut.com/l/_6UFjLkK9Ty9y

| @J Watch Video Solution J

22. Number of points of discontinuity of f(z) = [sin_lm} — [z] in its
domain is equal to (where [.] denotes the greatest integer function) a. 0
b.1c.2d.3

A.O

B.1

C.2

D.3

Answer: D

o Watch Video Solution

z"f(z) + h(z) + 3

23.If — (i
3.1f g(z) = (lim ) — Gy P—

when z # landg(1) = €*
such that f(z), g(z)andh(x) are continuous functions at z = 1 then

the value of 5f(1) — 2h(1) is 7b.6¢c.9d.8


https://dl.doubtnut.com/l/_6UFjLkK9Ty9y
https://dl.doubtnut.com/l/_NrrgsrREJCGT
https://dl.doubtnut.com/l/_LLNoHBlFNtYo

A7

B.6

C.9

D.8

Answer: B

o Watch Video Solution

24. The number of points of discontinuity of fa:) = [22°] - {222}
(where [] denotes the greatest integer function and {} is fractional part of
z )intheinterval ( — 2,2), is1b.6c.2d.4

A1l

B.6

C.2

D.5


https://dl.doubtnut.com/l/_LLNoHBlFNtYo
https://dl.doubtnut.com/l/_JAxwhlIauC4b

Answer: B

° Watch Video Solution

25.1f f(z) = {(|z| — 3whenz < 1),and (|x — 2| + a, whenz > 1) &
g(z) = {2 — |z|when z < 2and sgn(z) —b,whenz > 2.

if h(z) = f(x) + g(x) is discontinuous at exactly one point, then -
@.a= —3,b=0

(b).a= —3,b= —1

(d)a=00b=1

Aa= —3,b=0

B.a=0,b=1

Ca=2,b=1

Da= —3,b=1
Answer: D

[


https://dl.doubtnut.com/l/_JAxwhlIauC4b
https://dl.doubtnut.com/l/_twZpkQgRCog8

[ @ Watch Video Solution

3

26. The function f(z) = — — s € mx + 4 € [ — 4, 4] does not take the

8
value —4b.10c. 18d. 12

B.10

C.18

D.12

Answer: C

o Watch Video Solution

27. Let continuous

f(z)  be

%
functions f:RR  satisfying

f(0) = landf(2z) — f(z) = z- Then the value of f(3)is2b.3c.4d.5

A2


https://dl.doubtnut.com/l/_twZpkQgRCog8
https://dl.doubtnut.com/l/_gW9ph54g7MJZ
https://dl.doubtnut.com/l/_kvdi6lFrj4YZ

B.3

C.4

D.5

Answer: C

° Watch Video Solution

28. about to only mathematics

Aa=b=14

Ba=b= —4

Ca=4and b= —4

Da= —4and b=14
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kvdi6lFrj4YZ
https://dl.doubtnut.com/l/_PcyNLEzJhWBD
https://dl.doubtnut.com/l/_mYvpZjgDXDba

[z] + /{z}, z <1

29.1f f(z) = 1 . 1,then
(2] + {2}’ -

[where [.] and {} represent the greatest integer and fractional part
functions respectively]

A. f(x) is continuous at x =1 but not differentiable

B. f(x) is not continuous at x =1

C.f(x) is differentiable at x =1

D. lim f(x) does not exist
z—1

Answer: A

o Watch Video Solution

. . . (h) — £(0) .
30. If is an even function such that lim has some fininte

h—0 h

non-zero value, then

A.fis continuous and derivable at x =0

B. f is continuous but not differentiable at x=0


https://dl.doubtnut.com/l/_mYvpZjgDXDba
https://dl.doubtnut.com/l/_6MrfhBZ1g3me

C.f may be discontinuous at x=0

D. None of these

Answer: B

° Watch Video Solution

3. Let f(z) be (differentiable for real =z such that

f'(z) > 0on( — co, —4), f'(z) < Oon( — 4, 6),

f'(z) > 0on(6, 00), If g(x) = f(10 — 2z), then the value of g'(2) is a.

1b.2c.0d. 4

Al
B.2
C.0

D.4

Answer: C



https://dl.doubtnut.com/l/_6MrfhBZ1g3me
https://dl.doubtnut.com/l/_FQvqc5Tr9Gbq

| ¥ vvatch video sSolution J

32. Number of points where
f(z) = z? — |:c2 — 1' + 2||z| — 1| + 2|z| — 7 is non-differentiable is a.
0b.1c.2d.3

A.O

B.1

C.2

D.3

Answer: A

o Watch Video Solution

33.If f(z) = |x — 1]. ([z] = [ — z]), then (where [] represents greatest

integer function)

A. f(a) is continuous and differentiable at x =1


https://dl.doubtnut.com/l/_FQvqc5Tr9Gbq
https://dl.doubtnut.com/l/_GOkAILyWQM90
https://dl.doubtnut.com/l/_QOZvcJbjUvxw

B. f(x) is discontinuous at x =1

C.f(x) is continuous at x =2

D. f(x) is continuous but non-differentiable at x=1

Answer: D

o Watch Video Solution

34. Number of point where function f(x) defined as

3—‘cosac—L . |sinz| < L

f:10,27] — R, f(z) = \f \f is  non
L ' > L
2+ ‘cosm + Nl |sinz| > v

differentiable is

A2

B.4

C.6

D.O


https://dl.doubtnut.com/l/_QOZvcJbjUvxw
https://dl.doubtnut.com/l/_P1QlbetnAOMy

Answer: B

° Watch Video Solution

[z] z &1
x—1 zel

function) and g(z) = {imx teosz, z <0

( where, [.] denotes the greatest integer

35. Let f(z) = {

Then for f(g(x)) at x=0
’ T =

A lim0 g(g(z)) exists but not continuous
z—
B. continuous but not differentiable at x =0

C. differentiable at x=0

D. lim f(g(z)) does not exist

z—0

Answer: C

o Watch Video Solution

36. If

fz) = {s € (cos'z) + cos(sinfla:),:v < 0s € (cos 'z) — cos(sitf1

a


https://dl.doubtnut.com/l/_P1QlbetnAOMy
https://dl.doubtnut.com/l/_9bvb8rsSZaSZ
https://dl.doubtnut.com/l/_uYmRLqn8QIuA

.Then at z = 0 f(x) is continuous and differentiable f(x) is continuous
but not differentiable f(x) not continuous but differentiable f(z) is
neither continuous nor differentiable

A. f(x) is continuous and differentiable

B. f(x) is continuous but not differentiable

C. f(x) not continuous but differentiable

D. f(x) is neither continuous nor differentiable

Answer: D

o Watch Video Solution

. ™ 3w
37. If f(z) = max {tanz,sinx, cosz} where z € [— =5 T) then

the number of points, where f(x) is non -differentiable, is

A.2

B.3


https://dl.doubtnut.com/l/_uYmRLqn8QIuA
https://dl.doubtnut.com/l/_mvCK9eTZMTEx

C.4

D.5

Answer: B

o Watch Video Solution

38. The number of points at which g¢(z) = ——

differentiable, where f(z) =

1
- ,isa.1b.2c.3d.4
14+ =

T
Al
B.2

C.3

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mvCK9eTZMTEx
https://dl.doubtnut.com/l/_sIo8eOYcZeQ7

n—1

39.Let f(z) = (lim ), , ;) (rz + 1){(r + 1)z + 1}

Z

.Then (A) f(x)

is continuous but not differentiable at z = 0 (B) f(z) is both continuous
but not differentiable at « = 0 (C) f(x) is neither continuous not
differentiable at « = 0 (D) f(z) is a periodic function.

A. f(x) is continuous but not differentiable at x =0

B. f(x) is both continuous and differentiable at x=0

C. f(x) is neither continuous not differentiable at x=0

D. f(x) is a periodic function

Answer: C

o Watch Video Solution

40. Let the given function is differentiable at x = 1.

ax(z—1) (cot.%z)n-k (pz®+2)

f(:B) = Tlliinoo (cot,%)nJrl

0, x=1

, x€(0,1)U(1,2)

Then the value of |a + p| is


https://dl.doubtnut.com/l/_KMDF8tAi65O0
https://dl.doubtnut.com/l/_bYqDtP7Mqk0Q

A 4

B.6

C.8

D.10

Answer: B

o Watch Video Solution

41. The wvalue of p and q for which the function

f(x):{sin(p+1)1:+sinz,x<0q,x:O\/:c—|—m2—\/E,$>0}
T z3/2
. . . 1 3
is continuous for all x in R, are: (1) p:E,q: 5 (2)
5 1 3 1 1 3
P=5:97 -5 0B)p= _an=§(4)P:§aq:§
1 3
AP=54= 5
1 3
P9t Ty
5 1
CP=9473



https://dl.doubtnut.com/l/_bYqDtP7Mqk0Q
https://dl.doubtnut.com/l/_ONzFKlTcXCnW

Answer: D

° Watch Video Solution

. . 2¢ — 1
42.If f:R — R is a function defined by f(z) = [:c]cos( 5 )7r,

where [x] denotes the greatest integer function, then f is

A. continuous for every real x.
B. discontinuous only at x=0.
C.discontinuous only at non-zero integral values of x.

D. continuous only at x=0.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ONzFKlTcXCnW
https://dl.doubtnut.com/l/_uOId0tP968sT

43. If the function

g(x):{ kv +1 0<z<3

is differentiable, then the value of
mr+2 3<zx<5Hh

k+m is

Answer: A

o Watch Video Solution

44.Forz € R, f(z) = |log2 — sinz| and g(z) = f(f(z)), then
A.g'(0)= cos (log, 2)
B.g'(0) = — cos(log, 2)

C. g is differentiable at x=0 and g'(0) =- sin (log, 2)


https://dl.doubtnut.com/l/_RfNm0Hf1gqK8
https://dl.doubtnut.com/l/_us0y5fulavWj

D. g is not differentiable at x=0

Answer: A

° Watch Video Solution

45. et S= {t €ER:f(z) =z — 7r|<e|w| — 1)sin|:c| is  not
differentiable at t} Then the set S is equal to: (1) ¢ (2) {0} (3) {=} (4)
{0, 7}

A.{0, 7}

B. ¢ ( an empty set)

c.{0}

D. {r}

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_us0y5fulavWj
https://dl.doubtnut.com/l/_NWSdRbGp4ZJ7

Multiple Correct Answer Type

1. Which of the following functions is/are discontinuous at = =17

1 1

f(z) = T g g(z) = (lim) — 1+ n € s2(nz)

h(z) =2"2%" (((1 i x)))x # landh(1) = 1

-1
o(z) = ° > T = landp(1) =1
lz — 1] + 2(z — 1)
1
Afle) = ———
f( ) 1+2tanm
B.g(z) = li !
.g(z) = lim
n=oo 14 psin’(rz)
C.h(z) = 22<ﬁ>,:13 %1 and h(1) = 1
z—1
D.¢(z) = 5% # 1 and ¢(1) =1
lz — 1] + 2(z — 1)
Answer: A

° Watch Video Solution

2.f is a continous function in [a, b]; g is a continuous function in [b,c]. A

function h(x) is defined as


https://dl.doubtnut.com/l/_fFJJDLLwjLuP
https://dl.doubtnut.com/l/_XmL1196HtB21

h(z) = f(x)f or = € [a,b), g(z)f or = € (b, | if f(b) =g(b) then
A. h(x) may or may not be continuous in [a, ]
B.h(b") = g(b") and A(b™) = F(b7)
Ch(b) =g(6") and h(b") = £(b7)

D. h(x) has a removable discontinuity at x=b

Answer: C::D

o Watch Video Solution

3. If the function f(z) defined as f(x) defined as

f(z) = {3,a: = 0(1 +

thena = 0b.b=¢’*c.a = 1d.b = (log),3

ax + bx3

5 >,m > 0 is continuous at =z =0,
x


https://dl.doubtnut.com/l/_XmL1196HtB21
https://dl.doubtnut.com/l/_d2xurSceNLr9

D.b = log, 3

Answer: A::D

° Watch Video Solution

4, Given

flz) = {3— {cot_l(h:g; 3)1]‘ or z > 0 and {wz}cos<e%)f or z <

T

(where {} and [] denotes the fractional part and the integral part
functions respectively). Then which of the following statements do/does

not hold good?
Af(07)=0
B.f(07) =3
C.If f(0) = 0, then f(x) is continuous at x=0

D. Irremovable discontinuity of fat x=0

Answer: B::D

I ° Watch Video Solution ]


https://dl.doubtnut.com/l/_d2xurSceNLr9
https://dl.doubtnut.com/l/_TK1oZzbmfydi

w[%] +zfz] if =x#0
0 if =0

(where [x] denotes the

5. Let f(z) = {

greatest integer function). Then the correct statement is/are

A. Limit exists forxz = — 1.
B. f(x) has a removable discontinuity at x = 1.
C. f(x) has a non removable discontinuity at x = 2.

D. f(x) is discontinuous at all positive integers.

Answer: A::B::C::D

o Watch Video Solution

%
6. A function f:RR is defined as
2 nr
ar” +br +c+e
f(z) = (lim ) — is continuous on then Point lies
n oo ]_ _|_ . ena:

on the space Point represents the 2-dimensional Cartesian plane Locus of


https://dl.doubtnut.com/l/_TK1oZzbmfydi
https://dl.doubtnut.com/l/_0yV1BQI546nh
https://dl.doubtnut.com/l/_Ss4TTlZLbFlN

point (a, c)and(c, b) intersect at one point Point (a, b, c) lies on the
plane in space

A. point (a, b, c) lies on line in space

B. point (a, b) represents the 2-dimensional Cartesian plane

C. Locus of point (a, ¢) and (c, b) intersect at one point

D. point (a, b, c) lies on the plane in space

Answer: A::B::C

o Watch Video Solution

7. Let f be a function with continuous second derivative and
f(0) = f'(0) = 0. Determine a function g by
g(z) = {@, x # 00, z = 0 Then which of the following statements
is correct? g has a continuous first derivative g has a first derivative g is
continuous but g fails to have a derivative g has a first derivative but the

first derivative is not continuous


https://dl.doubtnut.com/l/_Ss4TTlZLbFlN
https://dl.doubtnut.com/l/_8UhlfQtwXU5l

A. g has a continuous first derivative
B. g has a first derivative
C. g is continuous but g fails to have a derivative

D. g has a first derivative but the first derivative is not continuous

Answer: A::B

o Watch Video Solution

8. Let f(z) be a function defined on ( — a, a) with a > 0. Assume that

f(z) is continuous at
z) — f(kz

z = Oand( lim ) 3 fl@) xf( ) = a, wherek € (0, 1) then

F/(07) =0b. f/(07) = == c f(x) is differentiable at z = 0 d.

f(z) is non-differentiable at z = 0

Af(07)=0

C.f(x) is defferentiable at x=0


https://dl.doubtnut.com/l/_8UhlfQtwXU5l
https://dl.doubtnut.com/l/_NIKAAZvXcqdm

D. f(x) is non-differentiable at x=0

Answer: B::C::D

° Watch Video Solution

9. If f(z) = 2'/3(x — 2)*/® for all 2, then the domain of f' is a.
ze€R—-{0}b.{z |z >0}czec R—-{0,2}d.z €R
Az € R—{0}
B.{z | z > 0}
C.z e R—{0,2}

D.z € R

Answer: C

° Watch Video Solution

Comprehension Type



https://dl.doubtnut.com/l/_NIKAAZvXcqdm
https://dl.doubtnut.com/l/_7lPwczc1WyAF

1. Consider two function y = f(x) and y = g(z) defined as

az® +b 0<z<1
f(z) = { bx +2b l<z<3
(a—1Dz+2c—3 3<zxz<4
cx +d 0<z<2
and gz)=qar+3—c 2<z<3
2 4+b+1 3>z <4
f(z) . . . .
im ——— " exists and f is differentiable at x = 1. The value of limit
252 Jg(a)] + 1
will be
Ake(—1,0)
B.k € (00, 0)
C.ke(L,5)
D.ke(—1,1)
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_SGwhc5Ogr20S

2. Consider two function y = f(z) and y = g(x) defined as

az® +b 0<z<l1
f(z) =< bxr +2b l<z <3
(a—1Dz+2c—3 3<zxz<4

cx +d 0<z<2

and gz)=qar+3—c 2<z<3
2 4+b+1 3>z <4
f(=)

im ——— " exists and f is differentiable at x = 1. The value of limit
z=2 |g(z)| +1

will be

C.o

D. 2

Answer: C

° Watch Video Solution

Exercises Single Correct Answer Type



https://dl.doubtnut.com/l/_YQ4cqwXB5vZC
https://dl.doubtnut.com/l/_AZ8Ke4mLZfxf

1. Which of the following functions have finite number of points of
discontinuity in R ( where, [ - | represents greatest integer function ) ?
A.tan x
B. x[x]
|z|
C.—
x

D. sin|mz]

Answer: C

° Watch Video Solution

Single Correct Answer Type

4 — 2
1. The function f(z) = e N
4z — 23

A. discontinuious at only point

B. discontinuous exaclty at two points


https://dl.doubtnut.com/l/_AZ8Ke4mLZfxf
https://dl.doubtnut.com/l/_C6tRhbxjCyff

C.discontinous exactly at three points

D. none of these

Answer: C

° Watch Video Solution

tan(3 — z)

2. If f(z) = pw

for © # %, find the value which can be

assigned to f(z) at =z :% so that the function f(z) becomes

s
continuous every where in [0, E]-

A1l
B. 43467
C. 43468

D.—1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_C6tRhbxjCyff
https://dl.doubtnut.com/l/_0ZCn69pBAWqj

2z — sin™
3. If the function f(z) = TS T s continuous at each point of
2z +tan"lz

1 1 2
its domain, then the value of £(0) (a) 2 (b) 3 (c) — 3 (d) 3

A2

B. 43468

C. 43499

D.— =
3

Answer: B

o Watch Video Solution

(3 -1’
sinz - In(1 + z)

4. The function f(z) = , # 0, is continuous at

z = 0, Then the value of f(0) is

A.2log, 3

B. (log, 3)


https://dl.doubtnut.com/l/_0ZCn69pBAWqj
https://dl.doubtnut.com/l/_2nd9V3gYz2Rp
https://dl.doubtnut.com/l/_KHgKb1Oi9bPn

C.log, 6

D. none of these

Answer: B

o Watch Video Solution

Tz — e® 4 cos2x

5.If f(z) = 5 , & # 0is continuous at x = 0, then
x
A f(0) =5/2
B.[£(0)] = — 2
c.{£(0) = 0

D. [f(0)[{f(0)} = — 15

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KHgKb1Oi9bPn
https://dl.doubtnut.com/l/_XmxW8vzZTuQY

8% —4° 27 11

6. if f(x) :{ z?

x? z <0

z >0

is continuous at x=0, then the value of A\ is

A. 4log, 2
B. 2log, 2
C.log, 2

D. none of these

Answer: C

o Watch Video Solution

— b
7.0f f(x) = e > ke , ¢ # 0andf(0) = 4 is continous at x = 0,
T

then the ordered pair (a,b) is (+£1,3) b. (1, £3) c. (—1, —3) d.

(_173)

A +1,3)

B.(1, +£3)



https://dl.doubtnut.com/l/_fvsN8kiSEbLs
https://dl.doubtnut.com/l/_ccEDCnCjqOSD

Answer: B

o Watch Video Solution

8 Let f be a continuous function on R. If
F(1/4") = (sine™)e ™ + — j_ 1,then f(0) is

Al

B.1/2

C.0

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ccEDCnCjqOSD
https://dl.doubtnut.com/l/_nwqqU6mZYIL3
https://dl.doubtnut.com/l/_ER34GqMIjPWS

x2 — bx + 25

9.If f(z) = 7 7r 10

for x # 5 and f is continuous at x = 5 then

D. 25

Answer: A

o Watch Video Solution

tan|w|[z — 7|

10. The function f(z) = 5
1+ [z]

, Where [x] denotes the greatest

integer less than or equal to x, is

A. f(x) is discontinuous at some x

B. f(x) is continuous at all x, but the derivative f'(x) does not exist for

some X


https://dl.doubtnut.com/l/_ER34GqMIjPWS
https://dl.doubtnut.com/l/_XILOYZlUxaGd

C. f'(z) exists for all x, but f"(x) does not exist for some x

D. f'(x) exists for all x

Answer: D

° Watch Video Solution

1— |z

n if f(z) = { I 7 1 then f([2x]) , where [] represents the
1 r= —1

greatest integer function , is

A. discontinuous at x=-1

B. continuous at x=0

C. continuous at x=1/2

D. continuous at x=1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XILOYZlUxaGd
https://dl.doubtnut.com/l/_3wkwfDoT8gVR
https://dl.doubtnut.com/l/_Y0O5WMPrJN7z

—4 —4
? —I—a,m<4a—|—b,x—+b,x>4 Then
|z — 4 |z — 4

12. Let f(z) = {
f(z) is continous at © =4 when a=0,b=0 b. a=1,b=1 c
a= —1,b=1d.a= —1,b= —1

A. a=0,b=0

B. a=1,b=1

C. a=-1,b=1

D. a=1,b=-1

Answer: D

o Watch Video Solution

13. Which of the following is true about

z—2 2’ -1

2
Letf(x) = '““2‘(””2“) v,
% T =2

A. f(X) is continuous at x=2


https://dl.doubtnut.com/l/_Y0O5WMPrJN7z
https://dl.doubtnut.com/l/_IR6aretgjULX

B. f(x) has removable discontinuity ata x=2.
C. f(x) has non-removable discontinuity at x=2 .

D. Discontiuity at x=2 can be removed by redefining the function at

X=2.

Answer: C

o Watch Video Solution

x + 2 if <0
4. if f(z)=¢ —-22—-2 if 0<z<1
T if z>1

then the number of points of discontinuity of |f(x)|is (a) 1 (b) 2 (c) 3 (d)
none of these

A1l

B.2

C.3

D. none of these


https://dl.doubtnut.com/l/_IR6aretgjULX
https://dl.doubtnut.com/l/_QzjmCNRsxWfK

Answer: A

o Watch Video Solution

15. Which of the following statements is always true? ([.] represents the
greatest integer function. a) If f(x) is discontinuous then |f(z)| is
discontinuous b) If f(x) is discontinuous then f(|x|) is discontinuous c)
f(x)=[g(x)] is discontinous when ‘g(x) is an integer d) none of these

A. if f(x) is discontinuous then |f(x)| is discontinuous

B. if f(x) is discontinuous , then f(|x|) is discontinuous .

C. f(x) =[g(x) ] is discontinuous , when g(x) is an integer

D. none of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_QzjmCNRsxWfK
https://dl.doubtnut.com/l/_vvoUFqur9p2r

[cos ] 0<z<l1

16. The number of point f(x) :{|2 e -2 1<z<2
z — 3|z — z <

discontinuous at Is ([.] denotes the greatest intgreal function)

A. two
B. three
C.four

D. zero

Answer: B

o Watch Video Solution

17. A point where function f(z) = [sin[z]] is not continuous in (0, 27) []
denotes the greatest integer < z, is

A.(3,0)

B. (2, 0)

C.(1,0)


https://dl.doubtnut.com/l/_BX6fUEoSiqtd
https://dl.doubtnut.com/l/_7vZVXBsOQ9CA

D. none of these

Answer: D

° Watch Video Solution

18. The function f(z) = {x}sin(x[z]), where [.] denotes the greatest
integer function and {. } is the fraction part function , is discontinuous at
Aallz
B. all integer points
Cnoz

D.  which is not an integer

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7vZVXBsOQ9CA
https://dl.doubtnut.com/l/_ZpiLUCaxgTGj

19. The function f(x) is defined by f(z) = {log,, _3(z* — 2z + 5)if 3/4 <
x< 1& x>1
4 when x=1}
A.is continuous at x=1
B. is discontinous at x==1 since f(1+) does not exist though f(l_)
exsits
C.is disccontinous at x=1 since f(lf) odes not exsits though f(1+)
exsits

D. is discontinuous at x=1 since neither f(1+)n or f1 exists.

Answer: D

° Watch Video Solution

20. f(z) = [2%] — {z}*, where [] and {} denote the greatest integer

function and the fractional part function , respectively, is


https://dl.doubtnut.com/l/_mQg9r1AVRxxb
https://dl.doubtnut.com/l/_JYOPCVr7c01U

A. continuous at x=1,-1

B. continuous at x=-1 but not at x=1

C. continuous at x=1 but not at x=1

D. discontinuous at x=1 and x=-1

Answer: D

o Watch Video Solution

21.if f(z) = {332}, where {x} denotes the fractional 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
C. f(x) is continuous at x=2 and x=-2

D. f(x) is discontinuous at x=-2 and at x=2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_JYOPCVr7c01U
https://dl.doubtnut.com/l/_THWgDlFTC7CI

22. Given

flz) = {3 - lCOt_l(zxg—;g)}f or z > 0 and {mz}cos(e%)f or z <

T

(where {} and [] denotes the fractional part and the integral part
functions respectively). Then which of the following statements do/does
not hold good?

A.O

B.1

c.—1

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_THWgDlFTC7CI
https://dl.doubtnut.com/l/_fD6sMlWKs0WJ

23. Let f(x) be defined in the interval [0,4] such that

l1—-2 0< <1
flz) =< xz+2 1<z <2, then the number of points where f(x) is
4—z 2<zx<4

discontinuous is (a) 1(b) 2 (c) 3 (d) none of these

A1l
B.2
C.3

D. none of these

Answer: B

o Watch Video Solution

24. The function defined by f(x) = ( — 1) (2] ([.] denotes the greatest

integer function ) satidfies

A. discontinuous for z = n'/® wheren is any integer


https://dl.doubtnut.com/l/_ht7sKjG3LwB8
https://dl.doubtnut.com/l/_BrBY8Z0sksVB

B. f(3/2)=1

C.fx)=1for—-1<x <1

D. none of these

Answer: A

° Watch Video Solution

25.f($) - 7111£>noo (m_1)2n+1

only (C) x=0 and 2 (D) none of these

is discontinuous at (A) x=0 only (B) x=2

A.x=0only

B.x=2 only

C.x=0and 2

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BrBY8Z0sksVB
https://dl.doubtnut.com/l/_beeyWvwQzbE7

26. Let f:R— R be given
f(z) = {bx,ifxin Q ,x"2+6, if z € R— Q@ then

A. fis continuous at x=2 and x=3

B. fis not continuous at x=2 and x=3

C.fis continuous at x=2 but not at x=3

D. f is continuous at x=3 but not at x=2

Answer: A

o Watch Video Solution

27.let f(z) = lim (sinz)>"

n— 0o
A. Discontinuous at infinite number of points
: . m
B. discontinuous at z = 5

C.Discontinuous atz = —

]


https://dl.doubtnut.com/l/_beeyWvwQzbE7
https://dl.doubtnut.com/l/_KACnF313ycF3
https://dl.doubtnut.com/l/_OVoOkkA3E5PM

D. none of these

Answer: D

° Watch Video Solution

28.1f f(z) = {(sinx;  rational) (cos x; z is irrational) then the function
is

Az=nr+7n/4nel

B.x =nm+mw/8necl

Cz=nm+mn/6,necl

Dz=nr+7/3,necl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OVoOkkA3E5PM
https://dl.doubtnut.com/l/_nKLVNGp9mUUk

log, (2 + z) — z**sinz
29. Let f(x) lim B ( 1+) o
T — 00 xr

then:

A. fis continuous at x=1
B. lim f(x) =log3
z—1"

C. lim f(z) = —sinl

z—1"

D. lim f(z) does not exist
z—1"

Answer: C

o Watch Video Solution

1
30. f(z) = lim sin®"(7z) + lw + —] , where [.] denotes the greatest

n— 00 2

integer function, is

A. continuous ar x=1 but discontinuous at x=3/2
B. cotinuous at x=1 but x=3//2

C. discontinuous at x=1and x=3/2


https://dl.doubtnut.com/l/_7nc5Ak52uLe6
https://dl.doubtnut.com/l/_xZov0uCGmc5f

D. c=discontinous at x=1 but continuous at =3/2

Answer: A

° Watch Video Solution

3. If f(x) = sgn(sin2 T —sinz — 1) has exactly four points of
discontinuity for z € (0, nm), n € N, then

A. minimum value of n is 5

B. maximum value of n is 6

C. there are exaclty two posoible values of n

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xZov0uCGmc5f
https://dl.doubtnut.com/l/_mRRbLuBg0WE7

32.if f(x) = 2* — az + 3, z is rational and f(z) = 2 — z, z is irrational
is continuous at exactly two points, then the possible values of a

A. (2, 00)

B.( — 00, 3)

C.(—o0, — 1), U(3,00)

D. none of these

Answer: C

o Watch Video Solution

33. If f(z) = [a:]sin<

), where [.] denotes the greatest integer

[ + 1]

function, then the set of point of discontiuity of f in its domain is

Aadllz eI -{—-1}
B.allx € I — {0}

C.allr €1


https://dl.doubtnut.com/l/_99KSyQgGMA9T
https://dl.doubtnut.com/l/_jXuNZl8N9M8S

D.allr € I —{— 1,0}

Answer: A

° Watch Video Solution

- x #0
34. f(z) = { 2=l then f(x) is
1 z =0

A. continuous but non- differentiable at x=0
B. differentiable at x=0
C.discontinuous at x=0

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jXuNZl8N9M8S
https://dl.doubtnut.com/l/_R3SmVsucAJKy

r—|z—1
35. Let a function f(x) be definded by f(z) = %

which of the following is not true ?

A. Discontinuous at x=0
B. Discontinuous at x=1
C. Not differentiable at x=0

D. Not differentiable at x=1

Answer: B

o Watch Video Solution

min (m,m2) z>0

, then which of the following

36.Let f(z) = {

max (2z,z — 1) <0

is not true ?

A. f(x) is continuous at x=0

B. f(x) is not differentiable at x=1


https://dl.doubtnut.com/l/_ZR4zVPaMTggV
https://dl.doubtnut.com/l/_yFa1ff0IaiaW

C. f(x) is not differentiable at exactly three points

D. none of these

Answer: D

° Watch Video Solution

37.The function f(x) = sin~*(cos z)is

T
A. not different at z = 5
. . 3
B. differentiable at >
C. differentiable at x=0

D. differentiable at x = 27

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_yFa1ff0IaiaW
https://dl.doubtnut.com/l/_OKfrKCsBJmyU

38. Let [x] denotes the greatest integer less than or equal to x and

f(z) = [tan’ z]. Then

A. lim f(x) does not exist
z—0

B. f(x) is continuous at x=0

C.f(x) is not differentiable at x=0

D. f'(0) = 1

Answer: B

o Watch Video Solution

2¢ — [z] + x sin(x — [z])

30, iff@):{o

denotes the greatest integer function then

A. f(X) is differentiable at x=0

B. f(x) is differentiable at x=2

C. f(x) is continuous but not differentiable at x=0

where

[]


https://dl.doubtnut.com/l/_2TeeQ1kMzHYF
https://dl.doubtnut.com/l/_vAqSAGfOWRgt

D. none of these

Answer: D

° Watch Video Solution

40. Which of the following function is non- differentiable ?

A f(z) = (e — 1)‘62” - 1’inR

-1
B. f(z) = ;2 —inR
le—3—1] =<3
Cf@) = slz] —2 z>3

where [.] represents the greatest integer function

D. f(z) = 3(z — 2)% + 3inR

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vAqSAGfOWRgt
https://dl.doubtnut.com/l/_V4vyLmU4Tyub

41. The number of value of x€]0,2] at which

1
flz) = |z — 5‘ + |z — 1] + tanz is not differentiable at (a) 0 (b) 1(c) 3

(d) none of these

A .0

B.1

C.3

D. none of these

Answer: C

o Watch Video Solution

42. Which of the following fiunction is not differentiable at x=1?
A f(@) = (2* = 1)|(z - 1)(= - 2)|
B. f(z) = sin(|z — 1]) — |z — 1]

C. f(z) = tan(|z — 1]) + |z — 1


https://dl.doubtnut.com/l/_Pc84J09hoD9n
https://dl.doubtnut.com/l/_B3C11fwvazVT

D. none of these

Answer: C

° Watch Video Solution

_ %4_%
43. f(z) = {a:e ( | ‘) z 70 the value of a , such that f(x) is
a =0

differentiable at x=0, is equal to

Al
B.—1
C.0

D. none of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_B3C11fwvazVT
https://dl.doubtnut.com/l/_aFNYyhUEmArB

44. about to only mathematics

Aa=b=c=0
B.a=0,b=0,ce R
Cb=c=0,ac€ R

D.c=0,a=0,be R

Answer: B

o Watch Video Solution

sin 2z if 0<z<
45. Let f(z) = .
6

continuous then



https://dl.doubtnut.com/l/_gXf3eZcxRnNh
https://dl.doubtnut.com/l/_gX30S0tM1j25

V3

™
Ca=1b=Y2_1
=5 2 6

D. none of these

Answer: C

° Watch Video Solution

46. If f(z) ={2°, if 2° <landaz, if 2°>1 then f(z) is
differentiable at (a) ( — o0, 00) — {1} (b) ( — 00, 00) — {1, — 1} (o)
(—00,00) = {1, =1,0}(d) (- 00,00) —{ -1}

A.( = 00,00) — {1}

B.(—o00,00) — {1 -1}

C.(— 00,00) — {1 — 1,0}

D.(—o0,00) —{—1}

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gX30S0tM1j25
https://dl.doubtnut.com/l/_gWd5I9x6ZwaF

47. if f(z) = (2® — 4)|(2® - 62% + 11z — 6)| + then set of

1+ ||

points at which the function if non differentiable is

A.{-2,2,,3}
B. {-2,0,3}
C.{-2,2,0}

D.{1,3}

Answer: D

o Watch Video Solution

48. if f(z) = cosw(|z| + [z]), where [] denotes the greatest integer

, function then which is not true ?

A. continuous at x=1/2

B. continuous at x=0


https://dl.doubtnut.com/l/_gWd5I9x6ZwaF
https://dl.doubtnut.com/l/_RCJbibPE3oMD
https://dl.doubtnut.com/l/_NrdTT96BDxXj

C. Differentiable in (-1,0)

D. Differentiable in (0,1)

Answer: B

° Watch Video Solution

2?4z
49, If f(zc)z{e x>0is differentiable at £ = 0 , then (a)
ar +b =<0
a=1b=—-1 () a=—-1,b=1 () a=1b=1 (d
a= —-1,b= -1

A. a=1b=-1

B. a=-1,b=1

C. a=1,b=1

D. a=-1,b=-1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NrdTT96BDxXj
https://dl.doubtnut.com/l/_7KSY8YMHWwzP

50. if f(x) :{ , then

2 —2x >0
A. f(|x|) is discontinuous at x=0
B. f(x) | is differerntiavble at x=0
C. |f(x)| is non - differentiable at =0,2

D. [f(x)| is comtinuous at x=0

Answer: C

o Watch Video Solution

51If f(z) = {|1 - 4:c2|,0 <z <1and [azz — 2m}, 1 <z < 2where []
denotes the greatest integer function, then

A. differentiable for all x

B. continnous at x=1

C. non- differntiable at x=1


https://dl.doubtnut.com/l/_7KSY8YMHWwzP
https://dl.doubtnut.com/l/_ivHXFnpW54jf
https://dl.doubtnut.com/l/_4sXetyIG3bvz

D. none of these

Answer: C

° Watch Video Solution

1
52. Show that the function f(z) = {mm sin(;), z#0,0xz=0is
continuous but not differentiable at x = 0, if (0 < m<1)
Aac(—10)
B.a € (0, 2]
C.a € (0,1]

D.a € [1,2}

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4sXetyIG3bvz
https://dl.doubtnut.com/l/_dzfwHObp4hO9

53.1f x + 4|y| = 6y, then y as a function of x is

A. continuous at x=0

B. derivable at x=0

W _ Lo
.— = —forall x
dx 2

D. none of these

Answer: A

o Watch Video Solution

54. Let g(x) be a polynomial of degree one and f(x) be defined by

fz) = —g(z),z <0 and |z|™", & > 0If f(x) is continuous satisfying

~~

~—
e

N—"
I

f( — 1), then g(x) is

A. (14 sin1 )x+1
B. (1-sin 1)x + 1

C.(sin 1-1)x-1


https://dl.doubtnut.com/l/_3psTIVaBZFCD
https://dl.doubtnut.com/l/_50qB38rY3mJa

D. none of these

Answer: B

° Watch Video Solution

55. If f(z) = |1 — x|, then the points where sin~'(f|z|) is non-
differentiable are

A. {0}

B. {01}

C.{0,,-1}

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_50qB38rY3mJa
https://dl.doubtnut.com/l/_EFczvclNbj9g

56. Given that f(z) = zg(x)/|z|g(0) = ¢'(0) =0 and f(z) s

continuous at x=0 then the value of f'(0)

A. does not exist

B. is-1

C.is 1

D.isO

Answer: D

o Watch Video Solution

5. If  f(z) = {sinz,z <0 and cosz — |z — 1|,z <0 then
g(z) = f(|z|) is non-differentiable for

A. no value of x

B. exctly one value of x

C. exactly three values of x


https://dl.doubtnut.com/l/_VD4ro9mkDqpX
https://dl.doubtnut.com/l/_FKUdHC879kD7

D. none of these

Answer: C

° Watch Video Solution

58. f(z) = max {%, |sin7r:c|},n € N. has maximum points of non-
differentiability for x € (0, 4), Then n cannot be (A) 4 (B) 2 (C) 5 (D) 6

A 4

B.2

C.5

D.6

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FKUdHC879kD7
https://dl.doubtnut.com/l/_GBs3j6Id6UxE

1—4v1—-22 if —-1<z<1

1 . (a) continuous and
1+ log = if >1

59. f(z) = {

differentiable at x = 1 (b) continuous but not differentiable at x = 1 (c)
neither continuous nor differentiable at x = 1 (d) none of these

A. continuous and differentibable at x=1

B. continuous but not differentiable at x=1

C. neither continuous nor differentiable at =1

D. none of these

Answer: B

o Watch Video Solution

60. The set of all points where f(z) = /z*|z| —|z| — 1 is not

differentiable is

A. {0}

B. (-1,0,1}


https://dl.doubtnut.com/l/_7QPTzEEy4ecI
https://dl.doubtnut.com/l/_NVoPZGKjfYAh

C.{0,1}

D. none of these

Answer: D

° Watch Video Solution

61. Let f(x) be a continuous function for all z € R and f’(0) = 1 then

1 — cos2zx
o(2) = f(jz]) — | — o atz = 0,

A. is differentiable at x=0 and its value is 1
B. is disfferentiable at x=0 and its value is O
C.is non-differentaible at x=0 as its graph has sharp turn at x=o

D. is non - differentiable at x=0 as its graph has veritical tanent at x=0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NVoPZGKjfYAh
https://dl.doubtnut.com/l/_2UYdnuGKPprR
https://dl.doubtnut.com/l/_eJ4rSYG6P8qy

62.If f(z) = el/eqet/e )7 ,then at x =0 f(x) is
0, z=20

A. f(x) is discontinuous at x=0
B. f(x) is continuous but non- differentiable at x=0
C. f(x) is differtiable at x=0

D. f'(0)=2

Answer: C

o Watch Video Solution

= .
63.Let y = f(x) = {612 i 2 # 0 then which of the following can
0 if =0

best represent the graph of y = f(x)?



https://dl.doubtnut.com/l/_eJ4rSYG6P8qy
https://dl.doubtnut.com/l/_CpXnQZSxgz3b

Answer: C

° Watch Video Solution

64. If f(2+ z) = f( — x) for all z € R then differentiability at x=4

implies differentiability at (a) x=1 (b) x=-1 (c) x=-2 (d) cannot say anything

A. x=1


https://dl.doubtnut.com/l/_CpXnQZSxgz3b
https://dl.doubtnut.com/l/_4ZdmNA2lCM1w

B. x=-1

C.x=2

D. cannot say anything

Answer: C

o Watch Video Solution

65. Number of points where the function

1—|—[COS7T2—:B} l<xz <2

@) =491 {2} 0<z<l1
sin7z| -1<z<0

and f(1) = 0is continuous but non differentiable :
(where [.] denotes greatest integer function and {} denotes fractional
part function)

A.O

B.1

C.2


https://dl.doubtnut.com/l/_4ZdmNA2lCM1w
https://dl.doubtnut.com/l/_s1WwvTqZqXke

D. none of these

Answer: B

° Watch Video Solution

(mz + 2z + 3+ sinﬂ'a:)n -1
66. Let lim

- — .then
noroo (g2 42z + 3+ sinwz) +1

A. f(x) is continuous and differentiable forall x € R

B. f(X) is continuous but not differentiable forall z € R

C. f(x) is discontinuous at infinite number of points

D. f(x) is discontinuous at finite number of points

Answer: A

° Watch Video Solution

Multiple Correct Answers Type


https://dl.doubtnut.com/l/_s1WwvTqZqXke
https://dl.doubtnut.com/l/_yiLcXtnvK89l
https://dl.doubtnut.com/l/_DkAqPRy87pBg

1. Which of the statement(s) is / are incorrect ?

A. if f+g is continuous at x=a , then f and g are continuous at x=a .
B. if lim (fg) exists,thenboth lim f and lim g exist
T—a T—a T—a

C. Discontinuity at £ = a = non - existence of limit.

D. All function definfed on a closed interval attain a maximum or

minimum value in that interval.

Answer: A::B::C::D

o Watch Video Solution

2. A function f is defined on an interval [a, b]. Which of the following
statement(s) is are incorrect? (A) If f(a) and f(b) have opposite signs,then

there must be a point ¢ € (a, b) such that f(c)=0.

A.if f(a ) and f(b) have opposite sings then there must be a point

¢ € (a, b) such that f(c) =0


https://dl.doubtnut.com/l/_DkAqPRy87pBg
https://dl.doubtnut.com/l/_xVg02kOf3BuZ

B.if f is continuous on [a, b], f(a) < 0, and f(b) > 0, then there
must be point ¢ € (a, b) such that f( c) =0.

C.if fis continuous on [a,b] , and there is point c in (a,b) such that f( ¢)
-0, then f(a) and f(b) have opposite signs

D. if f has no zeros on [a,b] then f(a) and f(b) have the same sign.

Answer: A::C::D

o Watch Video Solution

3. Which of the following function has / have a removable discontinuity at

the indicated point ?

A f(z) = P at x=-2
B. f(z) = ; : ; at x=7
C f(z) = T; j: Zl at x=-
D. f(z) = 3 VT o


https://dl.doubtnut.com/l/_xVg02kOf3BuZ
https://dl.doubtnut.com/l/_9CKgq0ejd0F2

Answer: A::C::D

° Watch Video Solution

4. Which of the following function (s) has/have removable discontinuity

tz=1(A > 6 _ Tl _ 22T p
at z = ()f(x)_ln(kv\)()f(w)_xi‘—l(c)f(w)_ (D)
VT +1—42z
flz) = 5
r° —x
Af(z) = —
in|z|
z? — 1
B. f(z) = 51
C fla) =272

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9CKgq0ejd0F2
https://dl.doubtnut.com/l/_neKJuAwzV9XR

5.If f(z) = [|z|] where [. ] denotes the greatest integer function , then

which of the following is not true ?

A. f(x) is continuous Vz € R

B. f(x) is continuous from right and discontinuous from left Vs € N

C. f(x) is conttinuous from left and discontinuous from right Vo € I

D. f(x) is continuous at x=0

Answer: B::D

o Watch Video Solution

6. f(z) = sgn(:p2 —az +1) has maximum number of points of
discontinuity then

A a € (2, 00)

B.a € (— o0, —2)

Cac(—22)


https://dl.doubtnut.com/l/_f3cJMXVgM2pP
https://dl.doubtnut.com/l/_ZpfQoqtBkpvD

D. none of these

Answer: A::B

° Watch Video Solution

7. A function is defined as f(z) = lim [cos®™z , if z<0) ,

T — 00

1
ny/4/1+ 2" if0 <z, +1), Tr a0 if £ > 1 which of the following

does not hold good?

A. continuous at x=0 but discontinuous at x=1
B. continuous at x=1 but discontinuous at x=0
C. continuous both as x=1 and x=0

D. discontinuous both at x=1 and x=0

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ZpfQoqtBkpvD
https://dl.doubtnut.com/l/_h78kp00j0Ll2
https://dl.doubtnut.com/l/_nGSLJvafhqce

8. (a) Draw the graph
1, lz| > 1
1 1 1

f(m) = = ?’ n < |,’,E| < m,n = 2,3,...

(==}

, z=0

(b) Sketch the regiony < — 1.
(c) Sketch the region |z| < 3.
A.is discontinuous at infinte points
B. is continuous everywhere
- . 1
C.is discontinuous onlyatx = —, n € Z — {0}
n

D. none of these

Answer: A::C

of

° Watch Video Solution

0, zeZ2

9. Let f(z) = [z] and g(z) = { ) pe then (where |- ]

x“, r € R—

denotes greatest integer function)

A. lim1 g(x)exists but g(x) oin not continuous at x=1
T —


https://dl.doubtnut.com/l/_nGSLJvafhqce
https://dl.doubtnut.com/l/_boPgoLWKdEQN

B. f(x) is not continuous at x=1

C. gof is continuous for all x

D. fog is continuous for all x

Answer: A::B::C

° Watch Video Solution

n

10.1f f(z) = Z a,|z|", where a; s are real constants, then f(x) is
r=1

A. contionuous at x=1for all a;
B. differentiable at x=0 for all ag; .1 = 0
C. differentaiable at x=0 for all a; € R

D. none of these

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_boPgoLWKdEQN
https://dl.doubtnut.com/l/_R6w3vWOYQYdW

MIf f(z) = {(|]z| — 3whenz < 1),and (|]z — 2| + a, whenz > 1) &
g9(z) = {2 — |x|when x < 2and sgn(z) — b,when z > 2.

if h(z) = f(x) + g(x) is discontinuous at exactly one point, then -
@.a= —3,b=0

(b).a= —3,b= —1

(d)a=00b=1

A.a=-3,b=0
B. a=2,b=1
C.a=2,b=0

D. a=-3,b=1

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_7NsD5oaMII1S

( cot 3z

é cot 2z
(3)

12. f(z) = ¢ b+ 3 T

atanz |

| (1 + |cot z[) 7

o
IN
8
AN
oy

. . ﬂ-
Is continuous at ¢ = 5

STE

NI

<x<T
then

A.a=0

B. a=2

C.b=-2

D. b=2

Answer: A::C

o Watch Video Solution

13. If f(z) = sgn(cos2x — 2sinz + 3), where sgn () is the signum

function, then f(x)

A. is continuous over its domin


https://dl.doubtnut.com/l/_2Qi9JuTRna05
https://dl.doubtnut.com/l/_0bJw26KnUfpT

B. has a missing point discontinuity

C. has isolated point discontiuity

D. removable discontinuity

Answer: C::D

o Watch Video Solution

V|8

e —1+ax Sin( )
flz) = i—z,w>0and b,z =0 and T,az<0

1
A. f(X) is continuous at x=0 if a=-1,b = 3
. . . 1
B. f(x) is discontinuous at x=0 if bb # 3
C. f(x) has irremovable diisontinuity at x-0,ifa # — 1

1
D. f(x) has removable discontinuityatz =0 if a= — 1,b # 5

Let


https://dl.doubtnut.com/l/_0bJw26KnUfpT
https://dl.doubtnut.com/l/_BqAsirwKx4Zl

Answer: A::B::C::D

° Watch Video Solution

ael/lz+2l 1

PRpTyIPETY ; —3< < —2
15. Find the value of a, b if f(z) = { b s = — 2 is
. z*—16 .
sm(m5+32) ; —2<x <0
continuous atx = — 2.
A.a = si 2
.a = sin 3
B.b = 2
= sin 5
C in L
= —sin—
4 5
D.b n 1
.b =sin—
5
Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_BqAsirwKx4Zl
https://dl.doubtnut.com/l/_FCWkxv3sNkrm

S5r — 4 for 0<z<1
16. The function f(z) = { 422 — 3z forl <z <2 is
3x +4 forz > 2
A. continuous at x-1 and x=2
B. continuous at x=1 but not derivable at x=2

C. continuous at x=1 and 2 but not derivable at x=1

D. continuous at x=1 and 2 but not derivable derivable at x=1 and x=2

Answer: A::B

o Watch Video Solution

17. Which of the following is true for f(z) = sgn(z) x sinz

A. (a) Discontinuous no where
B. (b) An even function
C. (c) Discontinuous everywhere

D. (d) Continuous everywhere


https://dl.doubtnut.com/l/_cpdqSRJ8zYyg
https://dl.doubtnut.com/l/_87tIJyGqzoLy

Answer: A::C

o Watch Video Solution

18. f(x) is differentiable function and (f(z). g(x)) is differentiable at
z = a. Then (a) g(x) must be differentiable at z = a (b)) if g(x) is
discontinuous, then f(a) =0 (c) if f(a) # 0, then g(z) must be
differentiable (d.) none of these

A. g(X) must be differentiable at x=a

B. if g(X) is discontinuous , then f(a)=0

C.if f(a) # 0, then g(x) must be differentiable

D. none of these

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_87tIJyGqzoLy
https://dl.doubtnut.com/l/_XwQ4ClqTaD3b

ze® z <0 .
19.Let f(x) = then the correct statement is (a) f
z+z’—2> >0

is continuous and differentiable for all £ (b) f is continuous but not
differentiable at x = 0 (c) f is continuous and differentiable for all z.(d) f
"is continuous but not differentiable at z = 0

A. fis continuous and differentiable for all x,

B. fis continuous but not differentiable ata x=0

C.fis continuous and differentiable for all x.

D.f'is continuous but not differentiable at x=0.

Answer: A::C

o Watch Video Solution

20. Let f(z) = {[”’]}“ for l 5) N (%,3],Where[-]represents

the greatest integer function and { - } represents the fractional part of x.

Draw the graph of y = f(x). Prove that y = f(z) is bijective. Also find

the range of the function.


https://dl.doubtnut.com/l/_MsRr34m684tc
https://dl.doubtnut.com/l/_FxSc6SUj1S7A

A. f(x) is injective discontinuous funtion

B. f(x) f(x) is surjective non - differntiable function .

C. min (ilgll f(z), iiin1+ f(a:)) = f(1).

D. max ( x values of point of discontinuity function .

Answer: A::B::D

o Watch Video Solution

z log cos
—— z#0
21.Iff(x)={ log (1+2?) 7 then
0 z=0

A. f(X) is not continuous at x=0
B. f(x) is continuous at x=0

C. f(x) is continuous at x=0 but not differentiable at x=0

D. f(x) is discontinuous at x=0

Answer: B::D



https://dl.doubtnut.com/l/_FxSc6SUj1S7A
https://dl.doubtnut.com/l/_X6A41vDXzSz1

L T vvaldnl vidcoO o01ution J

22.1f f(z) = z + |z| + cos([r?]z) and g(z) = sinz, where [] denotes
the greatest integer function, then

A. f(x) + g(x) is continuous everywhere ,

B. f(x) + g(x) is differentiable everywhere

C. f(z) x g(z) is differentiable everywhere

D. f(z) x g(x) is continuous but not differentiable at x=0

Answer: A::C

° Watch Video Solution

23. Let f : R — Rbe any function and g(z) = then which of the

1
f(z)
following is / are not true ? (a) g is onto of f is onto (b) g is one - one if f

is onto (c) g is continuous if is continuous (d) g is differentiable if f is

differentiable


https://dl.doubtnut.com/l/_X6A41vDXzSz1
https://dl.doubtnut.com/l/_BU6sDgOf4822
https://dl.doubtnut.com/l/_aloRBT6Q2tan

A. g is onto of fis onto

B. g is one -one if f is onto

C. g is continuous if is continuous

D. g is differentiable if f is differentiable

Answer: A::C::D

o Watch Video Solution

f(z) = {'z%(sgn[z]) + {2},0 < z < 2''sinz + |z — 3,2 < z < 4,
(where[.] & {} greatest integer function & fractional part functiopn

respectively ), then -

Option 1. f(x) is differentiable at x =1
Option 2. f(x) is continuous but non-differentiable at x
Option 3. f(x) is non-differentiable at x = 2

Option 4. f(x) is discontinuous at x = 2


https://dl.doubtnut.com/l/_aloRBT6Q2tan
https://dl.doubtnut.com/l/_PjlsL5wokV6Z

A. f(x) is differentiable at x=1

B. f(x) is continuous but non - differentiable at x=1

C. f(x) is non-differnentiable at x=2

D. f(x) is discontinuous at x=2

Answer: B::C::D

o Watch Video Solution

25. Which of the following function is thrice differentiable at x=0?
A f(z) = ‘a:3’
B. f(z) = z°|z|
C. f(z) = |z|sin®

D. f(x) = a:|tan3a:|

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_PjlsL5wokV6Z
https://dl.doubtnut.com/l/_05ds3wieNMsu

26. Let f(x) = [sin4 x} then ( where [.] represents the greatest integer
function ).

A. (a) f(x) is continuous at x=0

B. (b) f(x) is differentiable at x=0

C. (c) f(x) is non-differnentiable at x=0

D.(d) £'(0) = 1

Answer: A::B

° Watch Video Solution

27.f:[0, 1] — Ris defined as

z3(1 — z)sin(%) 0<z<1 . .
f(z) z (@) f is continuous but not
0 z=0

derivable in [0,1] (b) f is ontinuous in [0,1] (c) f is bounded in [0,1] (d) f'is

bounded in [0,1]


https://dl.doubtnut.com/l/_05ds3wieNMsu
https://dl.doubtnut.com/l/_fQmQyoRfj62q
https://dl.doubtnut.com/l/_mILS99KQ1hQk

A. fis continuous but not derivable in [0,1]

B.fis ontinuous in [0,1]

C.fis bounded in [0,1]

D.f'is bounded in [0,1]

Answer: B::C::D

o Watch Video Solution

224+a 0<z<1 3x+b 0<z<1

and g(z) =

28. Let =
et flz) l2w+b 1<z <2 z3 1<z<2

If derivative of f(z) wrt. g(z)atz = 1 exists and is equal to A, then
which of the followig is/are correct?

A. a=-1

B. b=-2

d_f) _
c.<dg -

Da= +1,b= £2


https://dl.doubtnut.com/l/_mILS99KQ1hQk
https://dl.doubtnut.com/l/_VLKe63WWbGp9

Answer: A::B::C

° Watch Video Solution

acos z +bzxsinx + ce® — 2z . 7& 0
29. If f(z) = z* is differentiable at z = 0,
0 z=0
1
then(@a+b+c=2(Mb)a+b= —4(c) f'(0) = g(d)a—c=4

Aa+bt+cec=2

B.at+tb= —4

C.f’(O) = 1/3

D.a—c=4
Answer: B::C

o Watch Video Solution

Linked Comprehension Type


https://dl.doubtnut.com/l/_VLKe63WWbGp9
https://dl.doubtnut.com/l/_CbYShPJRiKve
https://dl.doubtnut.com/l/_mFpizENyPYrJ

a(l—zsinxz) +bcosxz+5
( )2 , <0

T

1. Let f(z) = { 3 z = 0 If f is continuous at x = 0,
1/
[1+ (cac;;zdm?’)] / x> 0
then(a+b+c+d)is
A.[-10,10]
B. [-5,5]
C.[1212]

D. none of these

Answer: B

o Watch Video Solution

a(l—zsinz) +bcosz+5

= , <0
2. Let f(z) ={ 3 z =0 |f f is continuous at x = 0,
1/z
1+ (=), a0

then(a+b+c+d)is

A.log, 9


https://dl.doubtnut.com/l/_mFpizENyPYrJ
https://dl.doubtnut.com/l/_zCvE1THM3too

B.log, 2

C.2

D.1

Answer: A

o Watch Video Solution

a(l—zsinz) +bcosz+5
( )2 , ¢ <0

Z

3.Let f(z) = ¢ 3 z =0 |f f is continuous at x = 0,
cx + da’ 1/z
[1 + (—x2 )] , >0

then(@a+b+c+d)is

A.only one real , positive root
B. only one real , negative root
C.three real roots

D. none of these

Answer: B


https://dl.doubtnut.com/l/_zCvE1THM3too
https://dl.doubtnut.com/l/_8gg4HZyBYZkz

° Watch Video Solution

4., Consider
z) + x2"g(:
f(z) =2* +az + 3 and g(z) =z + b and F(z) = lim f(@) gl
n— 0o 1+ x2n
If F(x) is continuous at x=-1, then
A.b=a+3
B. b=a-1
C.a=b-2
D. none of these
Answer: A
° Watch Video Solution
5. Consider
2n
-, - (@) + eyl
f(z) =2+ ax + 3 and g(z) =z + b and F(z) = lim T

If F(x) is continuous at x=-1, then


https://dl.doubtnut.com/l/_8gg4HZyBYZkz
https://dl.doubtnut.com/l/_7B9rndNhVg2L
https://dl.doubtnut.com/l/_eHwqEMA6nWRb

A. a+b=-2

B. a-b=3

C.a+b=5

D. none of these

Answer: C

o Watch Video Solution

6. Consider

z) + z2g(:
f(z) =2® +az +3 and g(z) =« + b and F(z) = lim f(z) g(
n— oo 1+ 132n

If F(x) is continuous at x=-1, then

A.imaginary roots

B. both the roots positive

C. both the roots negative

D. roots of oppostie signs


https://dl.doubtnut.com/l/_eHwqEMA6nWRb
https://dl.doubtnut.com/l/_squUO1e1oPfR

Answer: D

° Watch Video Solution

{$+2 0<z<2 {1+ta,n:1: 0<z<7

Tr) =
6—z z>2 9(2) 3—cotz T <z<m

A.discontinuous at x = 7 /4
B. differentiable at x = 7 /4
C. continuous but non - differentiable z = 7 /4

D. differentiable atz = 7 /4, but derivative is not continuous

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_squUO1e1oPfR
https://dl.doubtnut.com/l/_hjzBg4JqWWIX

r4+2 0<z<?2 l+tanz 0<z <
8.Letf(m):{6_m v > 9 ,g:c):{

3 —cotzx %§x<7r

f(g(z)) is

Al
B.2
C.3

D.4

Answer: B

o Watch Video Solution

2 0<z<?2 l+tanz 0<z < %
9. Letf(z) = o - ,9(z) = n :
6—x xx>2 3 —cotx Z§w<7r
flg(z)) is
A (— 00, )

B. (4, )



https://dl.doubtnut.com/l/_vnqIM8J4KowQ
https://dl.doubtnut.com/l/_XZ0lx9aTkH4o

C.(— 00,4

D. none of these

Answer: C

° Watch Video Solution

10.

Letf(z) =

@  —2<z< -3
{ and g(z) = f(|z]) + | £(z)],

222 — 1 —%<a:§2

where [.] represents the greatest integer function .

the number of point where | f(z)| is non - differentiable is
A3
B.4
C.2

D.5

Answer: A

f


https://dl.doubtnut.com/l/_XZ0lx9aTkH4o
https://dl.doubtnut.com/l/_8XVVH4Yd0ygJ

| ° Watch Video Solution

1.

and g(z) = f(|z|) + |f(z)],

[z] —2<z< —%
Letf(x) :{

2z2 — 1 —%<£IZ§2

where [.] represents the greatest integer function .

the number of point where g(x) is non - differentiable is
A 4
B.5
C.2

D.3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8XVVH4Yd0ygJ
https://dl.doubtnut.com/l/_pBm1E1CqFzDZ

12.

] —2<z< -

N | =

Letf(z) = { and g(z) = f(|z|) + [f(z)],

2z2 — 1 —%<1:§2

where [.] represents the greatest integer function .

the number of point where g(x) is discontinuous is

Al
B.2
C.3

D. none of these

Answer: B

o Watch Video Solution

13. Given the continuous fuunction
22 +10z +8 z< —2

y= f(z) = ax? +bxr+c —2<z<0,a#0
x2 + 2z z >0


https://dl.doubtnut.com/l/_i3JttfXcTXCK
https://dl.doubtnut.com/l/_fubuslIC0MHL

if a line L touches the graph of y=f(x) at three points , then

if y=f(x) is differentiable at x=0, then the value of B

A.is -1
B.is 2
C.is4

D. connot be determined

Answer: B

o Watch Video Solution

bsin~!(£2) —3 <@ <0
4. f(z) = % z =0 If f(x) is differentiable at x=0
eaw/271

0<:c<%

1
and |c| < =, then find the values of a and prove that 646 — (4 — c?)

A1/2

B.1


https://dl.doubtnut.com/l/_fubuslIC0MHL
https://dl.doubtnut.com/l/_PDqlGYfRuSMs

C.3/2

D.2

Answer: A

° Watch Video Solution

bsin_l(“c) —% <z <0

15. f(z) = % z =0 If f(x) is differentiable at x=0
eaz/2_1 1
1
and [c| < 7, then find the values of a and prove that 64b” — (4 — c*)
A 160" =4 — ¢

B.16b° = 1 — 4¢?

C.640° =4 — ¢

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_PDqlGYfRuSMs
https://dl.doubtnut.com/l/_FXBr9Q8LrRb9

Numerical Value Type

1. The number of points of discontinuity for f(x) = sgn(sin x), z € [0, 4] is

° Watch Video Solution

2. The number of points where
f(z) = sgn(an2 —3z+2) +[z—3,z (0,4, is discontinuous is

(where [.] denotes the greatest integer function )

° Watch Video Solution

3. Number of points where f(z)=+vz>+ [z, z€[—22 is

discontinuous is ( where [.] re[presents the greatest interger function

l M Watch Video Solution ]


https://dl.doubtnut.com/l/_FXBr9Q8LrRb9
https://dl.doubtnut.com/l/_kJD4yYx1Db2F
https://dl.doubtnut.com/l/_paWl4Are9EOX
https://dl.doubtnut.com/l/_CEfiTTGUax9N

5. Let
1
f(x):{%—1,0§x§15,1§x§2}g(:c):(2x~|—1)(a:—k)+3,0

then g(f(z

~—

) is continuous at x=1 if k equal to:

° Watch Video Solution

6. A differentiable function f Is satifying the relation

37(h) -
flz+y) =f(w)+f(y)+2xy(m+y)_%vx,yeR and lim_ f(G;L

. Then the value of [f(2)]is ( where [x] represents the greatest integer

function )

° Watch Video Solution



https://dl.doubtnut.com/l/_CEfiTTGUax9N
https://dl.doubtnut.com/l/_4lpKBpT5kUrC
https://dl.doubtnut.com/l/_Ld5wSLCzSCU2
https://dl.doubtnut.com/l/_yfdHNUKZ4XE3

7. The least integral value of p for which f"(x) is everywhere continuous

1
where f(z) = {:cpsin<;) +z|z|,z #0 and 0,z = 0is _______ '

o Watch Video Solution

8. The number of points where f(z)=[z+1/3]+ [z +2/3],[]

denotes the greatest integer function , is discontinuous for z € (0, 3) is

o Watch Video Solution

9. Letf(z) and g(x) be two continuous function and

2. f(z) + 2" g(x) - :
h(z) = lim . if the limit of h(x) exists at x=1,
n— oo (zZTL + )

then one root of f(x)-g(x) =0 is

° Watch Video Solution



https://dl.doubtnut.com/l/_O8xId9NHodrs
https://dl.doubtnut.com/l/_Jo2ZDaCoQG0B
https://dl.doubtnut.com/l/_pzs1XoFPblEL

10. Number of points of discontinuity of f(z) = [:I:3 + 3z + Tz + 2],

where [] represents the greatest integer function in [0, 1] is

° Watch Video Solution

x

M If f(x) = , Y& € [1, 3| is non-differentiable
f@) 1+ (logz)(logx).... 00 1,3

at x = k. Then, the value of [kﬂ, is (where [ - | denotes greatest integer

function).

° Watch Video Solution

tan(tanz) — sin(sinz)

12. I the function f(z) = (z # 0): is continuous

tanx — sinx

at z = O,then find the value of f(0)

° Watch Video Solution



https://dl.doubtnut.com/l/_lWGLrqipilRW
https://dl.doubtnut.com/l/_Wbp4AUEMuyQO
https://dl.doubtnut.com/l/_KfEwZEygYP7m

13. The number of points of non- differentiability of function f(x) = max

{sin_1|sin:13|,cos_1|sinm|}, 0<x<2m,is

° Watch Video Solution

14. The function f(x) is discontinuous only at x = O such that

f*(z) = 1Vz € R.The total number of such functions is

° Watch Video Solution

Jee Advanced Previous Year

1. Let f(z) =

z?lcosZ|, = #0,x € R
{ ’ $| 7 ,then fis

0, z=0
A. differentiable both at x=0 at x=2

B. differentiable at x=0 but not differentiable at x=2

C. not differentiable at x=0 but differentiable at x=2


https://dl.doubtnut.com/l/_J1TpWwGDx9Kw
https://dl.doubtnut.com/l/_URuCQIa8MwWi
https://dl.doubtnut.com/l/_HByK8nuDXIBP

D. differentiable neither at x=0 nor at x=2

Answer: B

° Watch Video Solution

-f < -3
—cosz —5 <z <0 )
2. If f(z) = then which one of the
z—1 O<ae <1
In = z>1
following is not correct?
A.f(x) is continuous atz = — /2

B. f(x) is not differentiable at x=0

C.f(x) is differtiable at x=1

D. f(x) is differentiable at x=-3/2

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_HByK8nuDXIBP
https://dl.doubtnut.com/l/_6clMsKq3i7hF
https://dl.doubtnut.com/l/_UNElbYRN37Wr

3. Let f:R— R be a function such that

flz +y) = f(z) + f(y), Vz,y € R.Iff(x) is differentiable at x = 0, then

A. f(x) is differentiable only in a finite interval containing zero

B. f(x) is continuous V& € R

C.f'(x) is constant Vx € R

D. f(x) is differentiable except at finitely many points

Answer: B::C

o Watch Video Solution

4, Let a,beR and fR—=>R be defined by
f(z) = acos(|z® — z|) + blz|sin(|z® + z|). Then fis

A. differentiable at x=0 if a=0 and b=1

B. differentiable at x=1 if a=1 and b=0

C. NOT differentiable at x=0 if a=1 and b=0


https://dl.doubtnut.com/l/_UNElbYRN37Wr
https://dl.doubtnut.com/l/_KuOsaNPliu76

D. Not differentiable at x=1 if a=1 and b=1

Answer: A::B

° Watch Video Solution

1 1
5. Let f: [— 3 2] — R and g: [— —, 2] — R be function defined by

2
flz) = [2* = 3] and g(z) = ||f(z) + [4z — 7|f(z) where [y]

deonotes the greatest integer less than or equal to y for yer. Then
- : _— 1
A. fis discontinuous exactly at three points in | — 3 2
- : o 1
B. f si discontinuous exactly at four points in | — 3 2
: : : o 1
C. g is NOT differentiable exactly at four points in 5

D. g is NOT differentiable exactly at five points in ( — 3 2)

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_KuOsaNPliu76
https://dl.doubtnut.com/l/_mQ0ROaUhLaBB
https://dl.doubtnut.com/l/_5Yw1wy5PFKfE

6. Let [x] be the greatest integer less than or equal to z- Then, at which of
the following point (s) function f(z) = zcos(mw(x + [z])) is
discontinuous? x = 1(b)z = —1(c)x =0(d)x = 2

A. x=-1

B.x=0

C.x=2

D. x=1

Answer: B::C::D

o Watch Video Solution

7. Let f:R— R and g:R — R be respectively given by
f(z) = |z| + 1 and g(z) = 2* + 1. Define h:R — R by
h(z) = { max {f(z), g(z)}, if = <0 and min {f(z),g(z)}, if = >

.The number of points at which k() is not differentiable is

o Watch Video Solution



https://dl.doubtnut.com/l/_5Yw1wy5PFKfE
https://dl.doubtnut.com/l/_2ufe0HQRz6zX

lllustration

1. A function f(z) satisfies the following property: f(zy) = f(z)f(y)-
Show that the function f(z) is continuous for all values of z if it is

continuous at x = 1.

o Watch Video Solution

2. Statement-1: If | f(z)| < |z| for all z € R then |f(x)| is continuous at

0. Statement-2: If f(z) is continuous then | f(z)| is also continuous.

o Watch Video Solution

log(1 4 )% —
2

T
3. Let f(x) = { } Then find the value of f(0) so

T

that the function f is continuous at z = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_2ufe0HQRz6zX
https://dl.doubtnut.com/l/_0nQTbmIj86H3
https://dl.doubtnut.com/l/_lDTipgLSECZ2
https://dl.doubtnut.com/l/_oJhmy2K5Ozuz

4. > 4 (f(z) — 2)x — /3. f(z) +2¢/3 —3 =0, then the value of

f(V3)

o Watch Video Solution

a+3coszx
= z <0
5. Let : f(z) = If f(x) is continuous at
btan( T ) x>0
[z +3]
z =0, then find aandb , where [.] denotes the greatest integer
function.

° Watch Video Solution

6. If the function f as defined below is continuous at x=0find the values of

a,b and C

{ sin(a + 1)z + sinz Vz +bz? —\/z

,£ <0and ¢,z =0, and
z bx

N |

f(z) =

o Watch Video Solution



https://dl.doubtnut.com/l/_8jzBShM8W6uT
https://dl.doubtnut.com/l/_IgWrz8oIrOHU
https://dl.doubtnut.com/l/_nSccQaD1iraA
https://dl.doubtnut.com/l/_C4gCVfcycEth

e’ +log, (1+4z) +4q
7.1f the function g(x) z? @ 70
re =0

continuous at x=0, then find the values of p,g and r.

o Watch Video Solution

8. Find the points of discontinuity of the following fiunctions over R.

(0)1(0) = ey 010 = 753
GO O —

xd+ 241

° Watch Video Solution

9. What kind of discpntinuity following functions have ? If possible ,
redefine the function to make it continuous .

(@) f(z) = [z]atz = 0, where [x] repesents greates interger function

(b) f(z) = [z] + [ — z]atx = 1, where [x] represents greatest integer

fuction .

ol
() f(z) = 7atm = 0.

[ - |


https://dl.doubtnut.com/l/_C4gCVfcycEth
https://dl.doubtnut.com/l/_L1drNLolLm7N
https://dl.doubtnut.com/l/_K6fOERmGDLwW

| @J Watch Video Solution

10. What type of discontinuity does f(z) have?

" log.Je? — 4]

° Watch Video Solution

1 — tan? 5
11. What type of discontinuity does f(z) = cos ' [ ———— | have?
1 + tan® 5

° Watch Video Solution

12. Let f(z) be a function defined as
F(z) z” 1 41 = 1 Di th tinuit
z) = T —, 2 = 1 Discuss the continui

22— 2z — 1| -1’ 2 y

of the function at x = 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_K6fOERmGDLwW
https://dl.doubtnut.com/l/_5vhSe4E7sF4O
https://dl.doubtnut.com/l/_KVX3aofwGY2J
https://dl.doubtnut.com/l/_eO4ygBJ9ireQ

1B. if f(z)= . where [] repesents greatest

{cos_l{cosa:} z <

mlx] — 1 z >

ISR

funcrtion and {} represents fractional part function , then discuss the

continuity of f(x) at x = %

o Watch Video Solution

14. Test the continnuity of f(x) at x=0 if

f<x)—{<w+1>2<f*%> 20,
1 z=0

° Watch Video Solution

15. Discuss continuity of f(z) = [sinz] — [cosz] at z = 7 /2, where []

represent the greatest integer function .

° Watch Video Solution



https://dl.doubtnut.com/l/_i9tK0O689WOv
https://dl.doubtnut.com/l/_nataRbCd5iEu
https://dl.doubtnut.com/l/_pi48t4ltDstS

(log), cos esindz _ 1

Sl 250 Find
1+224-1 (log) (1 + tan2z),z < 0

16. Let f(z) = {

the value of f(0) which makes the function continuous at z = 0

o Watch Video Solution

17. A function f(x) is defined as followings
f(@) ={az — b,z <1,3z,1 <z <2, bz? — a, z > 2 Prove that if f(x)
is continuous at x=1 but discontinuous at x =2. then the locus of the point

(a,b) is a straight excluding the point where it cuts the line y = 3.

o Watch Video Solution

18. Let F and G be two real-valued function defined on R (the set of all real

numbers)
+1 <1
F(x)={ 21 (Xe0) (xgt0)IG(z) = G2y & S
€T Tz >1
and H(z) = F(x) + G(z).

Point of discontinuity of H(x) are



https://dl.doubtnut.com/l/_ZRB6lG7RSsla
https://dl.doubtnut.com/l/_2etZIUx3Lvhl
https://dl.doubtnut.com/l/_61XtLnBJSUW3

| 0 Watch Video Solution J

. . 2z — 1
19. If f:R — R is a function defined by f(z) = [m]cos( 5 )71',

where [x] denotes the greatest integer function, then f is

° Watch Video Solution

20. Find the points of discontinuity of following functions ( where ,[]
repesents greatest integer fuction )

() f(z) = [z /3], z € [0, 30]

(i4) f(z) = [log, =

(i43) f(z) = [sin~ ' z]

o) = |+

1+ 22

1,m>0

° Watch Video Solution

21. Draw the graph and find the points of discontinuity f(z) = [2cos z] ,

z € [0, 27| . ([] represents the greatest integer function.)


https://dl.doubtnut.com/l/_61XtLnBJSUW3
https://dl.doubtnut.com/l/_gQOJH2bLM9uJ
https://dl.doubtnut.com/l/_GAiKa9PrKVe3
https://dl.doubtnut.com/l/_VUPwNSLglOQE

° Watch Video Solution

22. Draw the graph and discuss the continuity of
f(z) = [sinz + cosz|, z € [0, 2n], where [] represents the greatest

integer function.

° Watch Video Solution

. [(w - 2)3] .
23. If the function f(z) = — sin(z — 2) + acos(z — 2), [.]

denotes the greatest integer function, is continuous in [4, 6], then find

the values of a.

o Watch Video Solution

24. Discuss continuity of
(i) f(z) = sgn(z® — z) (i) f(z) = sgn(2cosz — 1)

(iii) f(z) = sgn(z® — 2z + 3)

| 1


https://dl.doubtnut.com/l/_VUPwNSLglOQE
https://dl.doubtnut.com/l/_uVqRqrUgZJve
https://dl.doubtnut.com/l/_dmI8B3agdLil
https://dl.doubtnut.com/l/_Bl6SGpDlNpP9

l o Watch Video Solution

25. If f(z) = sgn(2sinz + a) is continuous for all z, then find the

possible values of a.

° Watch Video Solution

26. Discuss the continuity of f(z) = |z|sgn(z® — z)

° Watch Video Solution

sgn(z —2) x [log,z] 1<z <3

27. if f(a:){ {22} 3<x <35

where [] dentes inteatest function ans {} repesents fractional part

function find the points where the continuity of f(x) shoukd be checked ,

Hence find he points of discontinuity .

° Watch Video Solution



https://dl.doubtnut.com/l/_Bl6SGpDlNpP9
https://dl.doubtnut.com/l/_br1EBevfvTmI
https://dl.doubtnut.com/l/_Ad2kniMVgMOC
https://dl.doubtnut.com/l/_AxuoyW2yNYuJ
https://dl.doubtnut.com/l/_7o5xkDIAbqOt

" — 1

28. Discuss the continuity of f(z) = (lim ), , 2—+1
€T n

° Watch Video Solution

29. Discuss continuity of function f(z) =1+ lim cos® . Draw the

n— 00

graph of the function and find the period of the function .

° Watch Video Solution

2n
. . : ar™ +2 :
30. Find the values of a if f(z) = (lim) — —————— is continuous at
noo p2n +a+1

z = 1.

° Watch Video Solution

31. Discuss the continuity of function

o) = {

1 ifxisrational

0 ifxisirrational

° Watch Video Solution



https://dl.doubtnut.com/l/_7o5xkDIAbqOt
https://dl.doubtnut.com/l/_64XEWrX5x2dY
https://dl.doubtnut.com/l/_8iuTbQiYjy2e
https://dl.doubtnut.com/l/_ReyijsyI98sn

T if x is rational

32. Let f(x) be given that f(z) = { 1 — 2 ifxisirrational

The number of points at which f(x) is continuous, is

° Watch Video Solution

1
33. For z > 0,leth(z) = {E, if x= % and 0, if zisirrational
where p, ¢ > 0 are relatively prime integers. Then prove that f(z) is

continuous for all irrational values of z.

° Watch Video Solution

z+1
rz—1

f(z), g(z), andfog(x).

34. If f(z) = andg(z) =

—— then discuss the continuity of
x J—

° Watch Video Solution



https://dl.doubtnut.com/l/_ReyijsyI98sn
https://dl.doubtnut.com/l/_4w6Ht6xxRH5B
https://dl.doubtnut.com/l/_ylOmCTy7EXw5
https://dl.doubtnut.com/l/_96P9EzRKxHR4

-2 <0
:1: ) = , discusscont € uityo fy=f(f(x))
4—z¢ >0

35.1f f(z) = {

o Watch Video Solution

36. Show that the function f(z) = (z — a)?(z — b)® + = takes the value
a-+b

for some value of z € [a, b]-

° Watch Video Solution

37.Using intermediate value theorem, prove that there exists a number z

1
such that £29% 4 ————— = 2005.
1+ sin“z

° Watch Video Solution

38. Let f(x) be a continuous function defined for 1 < z < 3. If f(x)

takes rational values for all z and f(2) = 10 then the value of f(1.5) is :

° Watch Video Solution



https://dl.doubtnut.com/l/_Vvtp9WJ1p8A3
https://dl.doubtnut.com/l/_p6XwjtxFeXRR
https://dl.doubtnut.com/l/_uFqW8cgmNIr8
https://dl.doubtnut.com/l/_dUPBzegRFDLQ

—
39. Let f: [0, 1]0, 1 be a continuous function. Then prove that f(z) =

for at leastone 0 < z < 1.

° Watch Video Solution

40. Let f(z) be a function satisfying the condition f( — z) = f(z) for all

real x. If f’(0) exists, then its value is equal to

° Watch Video Solution

3/5

41. Discuss the differentiability of f(z) = (22 — 5)”' " atx = 5"
° Watch Video Solution
sin z? 0
42. Discuss the differentiability of f(x)={ z z 7 at x=0
0 z=20

° Watch Video Solution



https://dl.doubtnut.com/l/_dUPBzegRFDLQ
https://dl.doubtnut.com/l/_UEhhGGkxCHsY
https://dl.doubtnut.com/l/_iur5wx192l7T
https://dl.doubtnut.com/l/_PEeOTsxEFKQV
https://dl.doubtnut.com/l/_gVHtzgvr6fF9

43. Discuss the differentiability of

f(z) = {zsin(Inz?), z # 00,z = Oatz = 0

° Watch Video Solution

44. Discuss the differentiability of f(z) = {(:c —e)27?

and O at x=e . at the point x=e

° Watch Video Solution

45, f(z) = 1/1 — v/1 — z* then at z = 0 value of f(x) is

° Watch Video Solution

46. Prove the each of the following function is differentiable at x=0.

(1) f(z) = cos|z| (i) f(z) = z|z|


https://dl.doubtnut.com/l/_gVHtzgvr6fF9
https://dl.doubtnut.com/l/_z7fpHUkPuTHA
https://dl.doubtnut.com/l/_tAMnSch6cLoH
https://dl.doubtnut.com/l/_cUkyDigt0IYc
https://dl.doubtnut.com/l/_EbZgrlwvQMqc

T
1+ |z

(i1d) f(x) = |2*|(iv) f(z) =

° Watch Video Solution

47. If
flz) = {m, <1,z +bx+c,z>1"fcdband ¢ if functioniscont

=1

° Watch Video Solution

48. Find the values of a and b if
f(z) ={a+sin '(z+b),z>1and z,z <1 is differentiable at

z = 1.

° Watch Video Solution

49.

f(a:):{a:c(a:—l)+b,x<1m—1,1§m§3.pa:2+qa:+2,a:>3


https://dl.doubtnut.com/l/_EbZgrlwvQMqc
https://dl.doubtnut.com/l/_B8XXKy5VisO4
https://dl.doubtnut.com/l/_7WNmHi9ZORlC
https://dl.doubtnut.com/l/_R1HuOhyghzkk

Find the values of the constants a, b, pandq so that all the following
conditions are satisfied f(z) is continuous for all z. f(1) does not exist.

f'(zx) is continuous at z = 3

° Watch Video Solution

avr+1 0<x <3

if f(x) is differentiable at x=3 then
br + 2 3<z<5b

50. Let f(z) = {

find the values of a and b.

o Watch Video Solution

2
51. Discuss the differentiability of f(z) = sin " < z )
1+ 22

° Watch Video Solution

52. Discuss the differentiability of f(z) = sin|z|

° Watch Video Solution



https://dl.doubtnut.com/l/_R1HuOhyghzkk
https://dl.doubtnut.com/l/_KUqdfayUw4SP
https://dl.doubtnut.com/l/_JV5wI1iSzkJM
https://dl.doubtnut.com/l/_h5JkYC10zcM5

53. Drew the graph of the function and find the points of non-

differentiability .(i) f(x) = min {x, sin x}.

° Watch Video Solution

54. If f(z) = max {m2+2aa:—|—1,b} has two points of non-

differentiability, then prove that a*> > 1 — b

° Watch Video Solution

55. Test the continuity and differentiability of the function

o) = (2 + 3 )i

—2 < z < 2, where [.] represents the greatest integer function.

by drawing the graph of the function when

o Watch Video Solution



https://dl.doubtnut.com/l/_xvK9Fyt0dga6
https://dl.doubtnut.com/l/_6f85TKx65ZRY
https://dl.doubtnut.com/l/_OtFUAEeXKMWG

56. Discuss the continuity and differentiability of the function

f(z) = |z| + |z — 1| in the interval (-1, 2).

° Watch Video Solution

57. Discuss the differentiability of f(z) =[x

+|1 —z|,z € ( — 1, 3), where|[.]| represents greatest integer function.

° Watch Video Solution

58.The set of points, where f(x)= # is differentiable, is
T

° Watch Video Solution

59. Discuss the differentiability of

flz) = (2* - 1)|m2 —z— 2' + sin(|z|)-

° Watch Video Solution



https://dl.doubtnut.com/l/_k8V2UcIRodGG
https://dl.doubtnut.com/l/_eRjplNg9Mk5g
https://dl.doubtnut.com/l/_YhOxKMspILfV
https://dl.doubtnut.com/l/_tRVJga5rLzpO

60. Discuss the differentiability of

f(z) = |z|sinz + || — 2sgn(z — 2) + |z — 3|

° Watch Video Solution

61. Discuss differentiability of f(z) = (e!*!~* — 1)[a* ~ 2%

° Watch Video Solution

z—1 <1
62.Let f(z) = e* ' —az® + band g(z) = {e v= , then find

z2+1 z>1
the values of a and b such that f(x) x g(z) is differentiable at x = 1.

° Watch Video Solution

63. Prove that function f(z) = (sinwz)(xz — 1)1/5 is continuous and

differentiable at x=1


https://dl.doubtnut.com/l/_tRVJga5rLzpO
https://dl.doubtnut.com/l/_ZV7kzs1Z29Ri
https://dl.doubtnut.com/l/_prtQ0GctJOkd
https://dl.doubtnut.com/l/_4shokU44UHFo
https://dl.doubtnut.com/l/_KDQoyxAlKOuC

Also show that f'(x) is differentiable at x=1.

° Watch Video Solution

64. The set of points where z%|z| is thrice differentiable, is

° Watch Video Solution

Solved Examples

1. Examine the continuity at * = 0 of the sum function of the infinite

series:

T T T
+ + +
I+ (z4+1)(2z+1) (2z+1)(3z+1)

° Watch Video Solution

2. A function f(x) is defind as

o) = {

2 +ax +1 x is rational

ax? + 2x + b xisirrational


https://dl.doubtnut.com/l/_KDQoyxAlKOuC
https://dl.doubtnut.com/l/_0E3AGabuLRFr
https://dl.doubtnut.com/l/_7GoBzZRGGnzI
https://dl.doubtnut.com/l/_XoI0ArYeUpyk

is continuous at x=1and 3, them find the values of a and b.

° Watch Video Solution

3. Let [x] denote the greatest integer less than or equal to x and g (x) be

[f(z)] 2 e (0m/2) U(x/27)

™

given byg(z) = { 3 poT
2

2(sinz — sin" ) + |sinz — sin" z|

where, f(z) = n € R then at
 f(=) 2(sinz — sin" ) — |sinz — sin" z|’
™ .

z =7, 9(z),is

° Watch Video Solution

4. The function f(z) = [z] + 4/{z} , where [] denotes the greatest
Integer function and {} denotes the fractional part function respectively,

is discontinuous at

° Watch Video Solution



https://dl.doubtnut.com/l/_XoI0ArYeUpyk
https://dl.doubtnut.com/l/_T26PJ0bnAPaW
https://dl.doubtnut.com/l/_TbIHqh1RKhKO

5. The function y = f(z) is defined by z = 2t — |t|,y = t> + |t|,t € R

in the interval z € [ — 1, 1], then

° Watch Video Solution

z — 3, x <0

ey oo gandletg(e) = f(lal) + |f(2)]

6. If f(x):{

Discuss the differentiability of g(x).

° Watch Video Solution

7.Let f: R — R satisfying |f(z)| < z*, Vz € R, then show that f(x) is

differentiable at x = 0.

o Watch Video Solution

8. If a function f:[—2a,2a] - R is an odd function such that,

f(z) = f(2a — z) for x € [a, 2a] and the left-hand derivative at z = a


https://dl.doubtnut.com/l/_UX0Ll0yI40lz
https://dl.doubtnut.com/l/_miRaPf4QXHAM
https://dl.doubtnut.com/l/_sE6gmB6WjX9D
https://dl.doubtnut.com/l/_YHW2Omtd4T3r

is 0, then find the left-hand derivativeat x = — a.

° Watch Video Solution

9, If  f(x) is continuous and differentiable function
1
f(%) =0Vn<1and n e Z. then prove that

£(0) = 0 and £'(0) = 0

° Watch Video Solution

1
10. If f(x) is continuous and differerntiable function such that f(ﬁ) =0

foralln € N, then

° Watch Video Solution

1. Let flz) =2 —a2* —z +1 and

g(z) ={max {f(¢);0<t<z},0<x<1,3—2,1<x <2 Discuss


https://dl.doubtnut.com/l/_YHW2Omtd4T3r
https://dl.doubtnut.com/l/_mCOYZXu4KkYr
https://dl.doubtnut.com/l/_JgYHjq7vMVvP
https://dl.doubtnut.com/l/_CbPGclgeDNzC

the continuity and differentiability of the function g (x) in the interval (O,

2).

° Watch Video Solution

12. Let o € R. Prove that a function f: R — R is differentiable at « if
and only if there is a function g: R — R which is continuous at o and

satisfies f(z) — f(a) = g(z)(z — a), Yz € R.

° Watch Video Solution

13. (0) = lim nf(%) and f(0) = 0 Using this, find 'lim_(n->00)

n— 0o

((n+1)(2/pi)cos™(- 1)(1/n)-n)),|cos”(-1)1/n|

° Watch Video Solution

14. about to only mathematics

° Watch Video Solution



https://dl.doubtnut.com/l/_CbPGclgeDNzC
https://dl.doubtnut.com/l/_jTXbopScBCiw
https://dl.doubtnut.com/l/_8DxtHPeWjI54
https://dl.doubtnut.com/l/_JT5l9vP29vpY

Concept Application Exercise 4 1

1. A function f(z) satisfies the following property: f(zy) = f(z)f(y)-
Show that the function f(z) is continuous for all values of z if it is

continuous at z = 1.

° Watch Video Solution

2. Find the value of f(0) so that the function.

v1 -1 3
flz) = e = e becomescont € uousatr = 0

° Watch Video Solution

can be made

g 1
3. The function f: R~{0}R given by f(z) = R T
et —

continuous at x = 0 by defining f(0) as (1) 2 (2) —1(3) 0 (4) 1

° Watch Video Solution



https://dl.doubtnut.com/l/_JT5l9vP29vpY
https://dl.doubtnut.com/l/_chZBVPwiKwmz
https://dl.doubtnut.com/l/_IXdQCT9QzdZy
https://dl.doubtnut.com/l/_3Z9M3inNoxbq

1 —tanzx

4. Let f(z) = ——, ¢ # ,a: € [ , g] Iff(z)is continuous in

e — 7

[0, %] , then find the value off(z)-

o Watch Video Solution

(log) ,e
5 10f f(z) = (tan(% + (log)em)) is to be made continuous at

z = 1, then what is the value of f(1)?

° Watch Video Solution

6. If the function

2 (A+2)z+ A
flz) = =~ ( 2):r , f or ¢ # 2andf(2) = 2, is continuous at
m J—

x = 2, then find the value of A.

o Watch Video Solution



https://dl.doubtnut.com/l/_3Z9M3inNoxbq
https://dl.doubtnut.com/l/_HIBquts5JDD3
https://dl.doubtnut.com/l/_q8pAiCnVLjP7
https://dl.doubtnut.com/l/_mdIs0f6xM5eP

7. The values of a and b so that the function

T + av/2sinz, 0<z<m/4
f(z) =< 2z cotz + b, w/4<x<mw/2 is continuous for

acos2x — bsinz, w/2<z<mT

z € [0, 7], are

° Watch Video Solution

8. Let

1 — cos4x \/E
fle) = ¢ ————, if = < Oa, if =0 , if
(=) z? V16 + /z — 4

Determine the value of a so that f(z) is continuous at z = 0.

° Watch Video Solution

{1+\sinm|}a/|smm‘, —m/6<x <0
9. Let f(x) = b, z=0 Determine a
etan2w/tan3w, 0<z< 7'('/6

and b such that f(x) is continuous at x=0

o Watch Video Solution



https://dl.doubtnut.com/l/_bjSulhRjGdG2
https://dl.doubtnut.com/l/_GsV2zqa7pkcC
https://dl.doubtnut.com/l/_UcZchFSKyXZC

10. Let f (x) be a continous function in [ — 1, 1] such that

aa:2 L+ C
ln(:—;’ﬂ —1<z<0
flz) =1 z=0 Then which of the following
sin (e —1
<$2 ) 0<x <1

is/are corrent

° Watch Video Solution

11. Which of the following functions is not continuous V& € R?

A /2sinxz + 3

B.ew+1
er +

3
2x
c.<2 +1)
2 +5

D. . /sgnz +1

5:7

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_UcZchFSKyXZC
https://dl.doubtnut.com/l/_C8WUXjjjto0t
https://dl.doubtnut.com/l/_FLCZrlTOUqCL

2
12. Discuss the continuity of f(z) = {w—, x#00,xz=0

|z]

° Watch Video Solution

1B.Let f(z) = {(1 + 3:3)%, x # 0 and e,z = 0. Discuss the continuity

of f(z) at (a)z =0, (b) x = 1.

° Watch Video Solution

z—1
z=0
14. Discuss the conttinuity of f(z) = { e at x=1.
0 z=0

° Watch Video Solution

15. Discuss the continuity

f(z) = { |(Z4__1E;w(it42) 241,26, =112, = 2

of

o Watch Video Solution



https://dl.doubtnut.com/l/_9ofEizB11WS9
https://dl.doubtnut.com/l/_Cd8IR29QtRdM
https://dl.doubtnut.com/l/_H324KrxY2Qt4
https://dl.doubtnut.com/l/_UbiHnmUP8TOj

16. Discuss the contiuity of the funtion f(x) =[x] +[1x|, =1 < z < 3, where

[] represents the greatest integer function .

° Watch Video Solution

Concept Application Exercise 4 2

1.Find the value of z in [1, 3] where the function [z® + 1]([.] represents

the greatest integer function) is discontinuous.

° Watch Video Solution

2. Find the number of points of discontinuity for

f(z) = [6sinz], 0 < 7([.] represents the greatest integer function).

° Watch Video Solution



https://dl.doubtnut.com/l/_UbiHnmUP8TOj
https://dl.doubtnut.com/l/_Wl5tj9v1u2kA
https://dl.doubtnut.com/l/_YYYpYcoc8YZr
https://dl.doubtnut.com/l/_vhdkD78PW1DT
https://dl.doubtnut.com/l/_WsyqZRELOhht

3.Discuss the continuity of f(z) = [tan™'z]([.] represents the greatest

integer function).

° Watch Video Solution

4. Discuss the continuity of f(z) = {cot 'z]({.} represents the

fractional part function).

° Watch Video Solution

5. Discuss the continuity of f(z) = (log|z|)sgn(z® — 1),z # 0.

° Watch Video Solution

[sin 7] 0<z<1
. L =
6 etf(m) sgn(a:—%) X {z—%} 1<x<2

when [] denotes the greatest integer function and {} represents the
fractional part function ,At what points should the continuity be checked

? Hence, find the points of discontinuity .


https://dl.doubtnut.com/l/_WsyqZRELOhht
https://dl.doubtnut.com/l/_QwiCwY42vgrC
https://dl.doubtnut.com/l/_d8gnVqDJ0Zkq
https://dl.doubtnut.com/l/_pHb7FR0DphAq

° Watch Video Solution

" — sinz"

7.Consider f(z) = lim ————forz > 0,z # 1, f(1) = Othen

—o0 "™+ sinz

o Watch Video Solution

8. Discuss the continuity of
T 2n
f(z) €0, 2], wheref(z) = (lim ) . (sin(w§>)
o Watch Video Solution
9. Discuss the continuity of

f(z) = {2132, zisrational — 2, xisirrational.

o Watch Video Solution



https://dl.doubtnut.com/l/_pHb7FR0DphAq
https://dl.doubtnut.com/l/_ZIFzssTD5vBu
https://dl.doubtnut.com/l/_gZv8Do2FuHfc
https://dl.doubtnut.com/l/_SvHMVOdWZMlA

10. Find the value of a for which f(z) = {acz, T € Qr+a,z & Qis not

continuous at any z-

o Watch Video Solution

1
N.If y = ——, wheret =

, then find the number of points
24+t —2 z—1

where f(x) is discontinuous.

o Watch Video Solution

1

z—1
1—e=—2

12. Find the points of discontinuity of the function: f(z) =

° Watch Video Solution

then discuss the continuity of g(x)

1 0<e<?2
1. Let f() {” Ses

3—z 2<z<3
=f(f(x)).

° Watch Video Solution



https://dl.doubtnut.com/l/_UOx7L8kNgU8J
https://dl.doubtnut.com/l/_M0SCfhOa6VNn
https://dl.doubtnut.com/l/_zYzSmQXAd9i9
https://dl.doubtnut.com/l/_QU9wbYqDJsHd

Concept Application Exercise 4 3

3

1. Prove that f(z) = % — sinmz + 3 takes the value of g for

ze|[—22

° Watch Video Solution

2. Leg f be continuous on the interval [0,]] to R such that f(0) = f(1).

0,1 1
Prove that there exists a point ¢ in lT] such that f(¢) = f(c + §>-

o Watch Video Solution

3.Suppose f is a continuous map from R to R and f(f(a)) = a for some

a- Show that there is some b such that f(b) = b

o Watch Video Solution



https://dl.doubtnut.com/l/_QU9wbYqDJsHd
https://dl.doubtnut.com/l/_C1f3WUtWGnGK
https://dl.doubtnut.com/l/_JICh2QypFsmU
https://dl.doubtnut.com/l/_6rSAFPi9IxvX

Concept Application Exercise 4 4

f(h) — £(0)
h

finite non-zero value, then prove that f(x) is not differentiable at x = 0.

1. If fis an even function such that ( lim )h? has some

° Watch Video Solution

2. Let f(x) be a function satisfying f(x +y) = f(z) + f(y) and

f(z) = zg(x)For all z,y € R, where g(x) is continuous. Then,

° Watch Video Solution

3. f(z) = [2z]sin3rzandf’ (k') = Mkn( — 1)* (where [] denotes the

greatest integer function and k € N), then find the value of A.

° Watch Video Solution



https://dl.doubtnut.com/l/_vrda4ZxLZTXS
https://dl.doubtnut.com/l/_FoMKk3fzWAeD
https://dl.doubtnut.com/l/_WbI5LLrvC6Gq

1
4.let f(z) = {g(a:) cos(z> if x#0and 0 if x =0, where g(x)
is an even function differentiable at x= 0 passing through the origin then

f'(0)

° Watch Video Solution

5.1f f(z) = (sin_lw)2 - coS (%)ifx # 0; f(0) = 0, f(x) is continuous

at x=0or not ?

° Watch Video Solution

Vz(l+ zsin(l/z)) z >0
6. Letf(z) = ¢ —/(—z)(1+sin(l/z)) =<0
0 z=0

Discuss differentiability at x=0.

° Watch Video Solution

Concept Application Exercise 4 5



https://dl.doubtnut.com/l/_axIM5I3biIqw
https://dl.doubtnut.com/l/_N1bOsURVKSdk
https://dl.doubtnut.com/l/_Fs3qoZVesEst

1. Discuss the continuity and differentiability of

f(z) = |z + 1] + |z| + |x — 1|V € R; also draw the graph of f(x)

° Watch Video Solution

2.Find z where f(z) = max { z(2—1x),2— x} is non-differentiable.

° Watch Video Solution

3. Discuss the differentiability of

f(:B) = mim. {|£U’, |$ - 2|7 2 - |$ - 1‘}

° Watch Video Solution

4. Discuss the differentiability of function f(z) = « — ‘a: — x2'

° Watch Video Solution



https://dl.doubtnut.com/l/_1DRsC7OfCWli
https://dl.doubtnut.com/l/_P8PhAzvltdCs
https://dl.doubtnut.com/l/_t2WC7AZLhHMk
https://dl.doubtnut.com/l/_bocVpeDkqMIE

5. Discuss the differentiability of f(z)|[z]|z | in — 1 < < 2, where []

repesents the greatest intger function .

o Watch Video Solution

6. Discuss the differentiabilty of f(x) = cos(cos z)

o Watch Video Solution

7. Discuss the differentiability of f(z) = max{ta,n_1 z, cot ! z}

o Watch Video Solution

8. Find the values of aandb if

f(z) = {am2 + 1,z < 1z? + az + b, z > lisd < erentiableatr = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_p4mHhz2hhSJR
https://dl.doubtnut.com/l/_c5WCTbUkQDFM
https://dl.doubtnut.com/l/_OOe8HrqWAJsP
https://dl.doubtnut.com/l/_CLfU3m1BIdoH
https://dl.doubtnut.com/l/_s8qVJgBYfHtB

1— 2
9. Discuss the differentiability of £z = cos ! °
1+ 22

° Watch Video Solution

10. Discuss the differentiability of f(z) = H:c2 - 4| - 12‘~

o Watch Video Solution

11. Discuss the differentiability of f(z) = x[z]{z}in interval [-1,2] , where
[.] and {} denotes the greatest integer function and fractional part fntion

, respectively .

o Watch Video Solution

12. Discuss the continuity and differentiability in [0,2] of
. (TT
flz) = {|2:E - 3|[z], x > 1sm(7), z < 1 to where [] denotes the

greatest integer function.

[ o |


https://dl.doubtnut.com/l/_s8qVJgBYfHtB
https://dl.doubtnut.com/l/_mzuN8VoI9PBX
https://dl.doubtnut.com/l/_9lNx78q7henS
https://dl.doubtnut.com/l/_BGETpLXwBy4s

l & Watch Video Solution ]

13. For which values of x function f(x)=(sinnz)|z — 1||z — 2||x — 3| is

non - differentiable ?

° Watch Video Solution

14. Number of points where f(z) = |xsgn(1 — xz)' is non-differentiable

isa.0b.1c.2d.3

° Watch Video Solution

(cos %)(log(l +z)? >0
0 z <0

Prove that f(x) if

15. Letf(x) = {

differentiable but derivative is not continuous at x=0.

° Watch Video Solution

Matrix Match Type



https://dl.doubtnut.com/l/_BGETpLXwBy4s
https://dl.doubtnut.com/l/_oHshWxRYH5PJ
https://dl.doubtnut.com/l/_GYNsEIZd7sZa
https://dl.doubtnut.com/l/_pGtFnbEkkxVi

1. Match the following lists:

Lo
i

b s

R ) =[is oo |p. continuoufii(al
b. fix) = V| is q. differentiable in (-1, 1)
. fix)=|sin" x|is | r. differentiable in (0, 1)
;ﬂ,jy)z " Kis  |s. not di.fferentiable at least at one
B e e po™ W Glul

Rl i T

ey 4

o Watch Video Solution

2.In the following ,[x] denotes the greatest integer less than or equal to

x. Now, match th following lists:

o Watch Video Solution



https://dl.doubtnut.com/l/_BIPr17IlJnKM
https://dl.doubtnut.com/l/_5H8B2vbLaaU8




