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CONTINUITY AND DIFFERENTIABILITY

Jee Main 5 Years At A Glance

lLlet S = {t € R: f(z) = |z — 7 (e"”' — 1)sin|a:| is not differentiable

at t} Then the set S is equal to: (1) ¢ (2) {0} (3) {=} (4) {0, 7}

A. {0}

B. {r}
C. {0, 7}

D. O(anemptyset)

Answer: D


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pil1LScrFQWa

° Watch Video Solution

1 k-1
2. If the function f defined as f(z) =— — ,

x #0, s
continuous at z = 0, then the ordered pair (k, f(0)) is equal to :

A (3)0)

B. (3,2)

C.(1/3,2)

D. (2,1)

Answer: A

o Watch Video Solution

0fz = 1/2°°° " andy = /2 “(|t| > 1)then (dy)/(dx) is equal to.

A.y/x


https://dl.doubtnut.com/l/_pil1LScrFQWa
https://dl.doubtnut.com/l/_WXq1r50eMCR2
https://dl.doubtnut.com/l/_8KUKdjcbzHzp

Answer: B

o Watch Video Solution

tan ! (6z/z)

4. the derivative of
1— 9g3

is \/zg(x) then g(x) is:

3
A ————
1+ 923
9
B. ————
1+ 9z3
3z\/z
C.———
1—9g3
3z

D. ————
1—9g3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8KUKdjcbzHzp
https://dl.doubtnut.com/l/_Vs3XntpJskSn

5. Let f be a polynomial function such that f(3z) = f'(z); f''(z), for

allz € R. Then:

A. f(b)+f'(b)=28

B. f"(b)-f'(b)=0

C. f"(b)-f'(b)=4

D. f(b)-f'(b)+f"(b)=10

Answer: B

o Watch Video Solution

6. If Yy = [QB—F 1:2—1]15+ {w— 1:2—1]15, then
(2 — 1)3—3 + x% is eqaul to

A2y

B. 224y

C. 225y


https://dl.doubtnut.com/l/_vYbza3hcGpuT
https://dl.doubtnut.com/l/_kXNs2yQNZbYH

D.225y

Answer: D

° Watch Video Solution

7.Forz € R, f(z) = |log2 — sinz| and g(z) = f(f(z)), then

A. g'(0)=-cos (log2)
B. g is differentiable at x =0 and g'(0) = -sin(log2)
C. g is not differentiable at x=0

D. g'(0) = cos(log2)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kXNs2yQNZbYH
https://dl.doubtnut.com/l/_ICBYbtWphaLj

8.Leta,b € R, (a € 0).If the funtion f defined as

2
227 0<z<1

a

f(z) = a 1<z < +/2 isacontinousin [0, 00). Then, (a,b)=

202 — 4b
\/§ <xr <o

3

A (—+2,1—+/3)
B. (v2,1++/3)
C (v2,1—+/3)
D.(— /2,14 /3)

Answer: C

° Watch Video Solution

9. If the function
—x r <1

= is differentiable at x=1, then
/@) { a + cos ~(z + b) 1§z§2| | I X

a .
3 is equal to

A7r—|—2
2


https://dl.doubtnut.com/l/_BHUlEhu9xB1g
https://dl.doubtnut.com/l/_GfpKTnR7EvQn

T™—2
2

-7 — 2

C. 5

D.—1 — cos 1(2)

Answer: A

° Watch Video Solution

10. If the function.

k+/ 1 0<z<
g(z) = z+1 0=z=3 is differentiable, then the value of k+m
me+2 3<zx<5h

is :

A.(10)/(3)
B.4
C.2

D. (16)/(5)

Answer: C

f 1


https://dl.doubtnut.com/l/_GfpKTnR7EvQn
https://dl.doubtnut.com/l/_XZ32SDRCJQ5M

| o Watch Video Solution

11. If Rolle's theoram holds for the function f(x)2:c3 + ba? + cx,

1
ze[ — 1, 1], at the point x = E,then 2b + c equals :

C.2

D.1

Answer: B

o Watch Video Solution

12. If f and g are differentiable functions in [0, 1] satisfying
£(0) = 2 = g(1), g(0) = 0 and f(1) = 6 , then for some ¢ € |0, 1] (1)
2f'(c)=g'(c) @ 2f'(c)=39"(c) B fi()=g'(c) @
f'(e) =29'(c)


https://dl.doubtnut.com/l/_XZ32SDRCJQ5M
https://dl.doubtnut.com/l/_ztoKbHfDjztn
https://dl.doubtnut.com/l/_NNN3d1slQa4W

A.f'(c) g'(c)

B. f'(c) 2g'(c)

C. 2f'(c) g'(c)

D. 2f'(c) 3g'(c)

Answer: B

° Watch Video Solution

1 — cos3zx
2

9 2
13. If f(x) is continuous and f(§> =3 , then : limO f(
T —

Z

A.

ol v | o

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NNN3d1slQa4W
https://dl.doubtnut.com/l/_Ew464tPiV5ws

14. If the Rolle's theorem holds for the function f(x) = 223 + az? + bzin
1
the interval [-1,1]for the point c=§,then the value of 2a+b is :

Al

Answer: B

° Watch Video Solution

Exercise 1 Concept Builder Topicwise

(e” — 1)°

1. Let for  # 0 and f(0) = 12. If fis continuous
sin(%)log(l + %)

at x =0, then the value of a is equal to



https://dl.doubtnut.com/l/_Ew464tPiV5ws
https://dl.doubtnut.com/l/_fInqeEo59phi
https://dl.doubtnut.com/l/_6rzLMZYwgPG1

Al

C.2

D.3

Answer: D

o Watch Video Solution

(cosz)'/® x #£0

is continuous at x=0,
k z =20

2. If the function f(X) = {

then the value of k, is

Al

Answer: A


https://dl.doubtnut.com/l/_6rzLMZYwgPG1
https://dl.doubtnut.com/l/_Ki4Jr66GkQME

° Watch Video Solution

3. The value of a for which the function

= f(x) = (498 — 1)3
f(z) = f(z) {Sin(m)log{(1+w23)}

,x # 012(log4)®, z = 0 may

be continuous at z = 0is 1(b) 2 (c) 3 (d) none of these

A1l
B.2
C.3

D. Nne of these

Answer: D

° Watch Video Solution

4.1f R — Ris defined by

2sin x —sin 2z .

Zsine _sin2e e o)
f(:B) — { 2z cos T

a, if =0


https://dl.doubtnut.com/l/_Ki4Jr66GkQME
https://dl.doubtnut.com/l/_I7z299rdQX0u
https://dl.doubtnut.com/l/_nLebutbnuras

then the value of a so that fis continuous at x=0is

A2

B.1

D.O

Answer: D

o Watch Video Solution

gand)\ € R,thenatx=0

5.Let f(z) = {

A. fis discontinuous
B. f is continuous only,if A=0
C.fis continuous only,whatever\may be

D. None of these


https://dl.doubtnut.com/l/_nLebutbnuras
https://dl.doubtnut.com/l/_78BPaDu9lCno

Answer: A

° Watch Video Solution

6. Determine the value of a,b,c for which the function
f(z) sin(a + 1)z + sinz vz + bz? — \/z

x) = c
z bx

fr < 0f or x = Oiscont € uousatr = 0f or x > 0

rofeo

Aa= > c=Lb=0
G—T,C—E, ==
3 1
Ba:E,CZE,b#O
-3 1
Ca= 5 ,C—E,b;«éO

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_78BPaDu9lCno
https://dl.doubtnut.com/l/_UZfgC5g3KX59

1—+/2sinz T #

7Uf f(z) = T4
a , r =

NV N

. . T
Is continuous at ¢ = Z,then a=

A 4
B.2

C.1

Answer: D

o Watch Video Solution

) 1 —sinz 4+ cosx .
8.The function f(z) = TApre——— not defined at z = .

The value of f() so that f(x) is continuous at z = 7 is


https://dl.doubtnut.com/l/_j2aoiMSg5tzg
https://dl.doubtnut.com/l/_ct9QiLcXZnSW

D.1

Answer: C

° Watch Video Solution

T
9. Determine a & b so that f is continuous at £ = B

3

[ 1—sin®z . ™

3cos?z if T < 2

. _z

whre f(z) = | @ if z=3
b(1—si .

bl-sinz) g I

| (m—2z) 2

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ct9QiLcXZnSW
https://dl.doubtnut.com/l/_XayrX3jLJlMK

10. Let f(x) be a function defined as

fe) = {

the function at x = 1.

x2—1

z? -2z —1 -1

1
, T F 15, x = 1 Discuss the continuity of

A. The function is continuous for all values of x
B. The function is continuous only for x > 1
C.The function is continuous at x = 1

D. The function is not continuous at x =1

Answer: D

o Watch Video Solution

8" —4" — 2" + 17
n if flz) = [ 5 + , x > 0e”sinz + 4z + kln4, z <0
T

is continuous at z = 0, then find the value of &

A. 4log2


https://dl.doubtnut.com/l/_XayrX3jLJlMK
https://dl.doubtnut.com/l/_skMuXfpO3BkB
https://dl.doubtnut.com/l/_9byGw867c6o0

B. 2log2

C.log2

D. None of these

Answer: C

° Watch Video Solution

1

12. The number of points at which the function f(z) = —|z| is

log
discontinuousis (1) 0(2) 1 (3)2(4) 3

A1l
B.2
C.3

D.4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_9byGw867c6o0
https://dl.doubtnut.com/l/_sA92lH0iTE87

—z2 whenx <0
5r — 4, when 0 <z <1
422 — 3z, when 1<z <2
3z + 4, whenz > 2

1B.If f(z) =

Jthen

A. f(x) is continuous at x=0
B. f(x) is continuous at x =2
C.f(x) is discontinuous at x =1

D. None of these

Answer: B

o Watch Video Solution

14. The points of discontinuity of the
) (2sinz)””

lim -

"7\ 3" — (2cos )

A.R

function


https://dl.doubtnut.com/l/_sA92lH0iTE87
https://dl.doubtnut.com/l/_rbXtPCv1jN3X
https://dl.doubtnut.com/l/_U2SjUkF25V4p

s
B. {mr + —, neI}
3
s
C. {mr + i nsI}

D. None of these

Answer: C

o Watch Video Solution

15. Let f(z) = [m3 — 3}, where [.] is the greatest integer function, then
the number of points in the interval (1,2) where function is discontinuous
is (A) 4 (B) 5(C)6 (D) 7

A5

B.4

C.6

D.3

Answer: C

[ - 1


https://dl.doubtnut.com/l/_U2SjUkF25V4p
https://dl.doubtnut.com/l/_mIOvDYGe7ZZ5

| @J Watch Video Solution

r—1, <0
16.1f f(z) = %, z =0 ,then
z2, x>0

C.f (X) is discontinuous at x=0

D. None of these

Answer: C

o Watch Video Solution

17. The number of points at which the function f(z) =

denotes, the greatest integer function) is not continuous is

Al



https://dl.doubtnut.com/l/_mIOvDYGe7ZZ5
https://dl.doubtnut.com/l/_pLtyAnutBDqB
https://dl.doubtnut.com/l/_hu7mml2Bc6zc

B.2

C.3

D. None of these

Answer: D

° Watch Video Solution

18.1f f(z) = {(sinz; = rational) (cos z; z is irrational) then the function

is

A.discontinuous at z = nw + 7 /4

T
B. continuous at z = nw + 7

C.discontinuous at all x

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hu7mml2Bc6zc
https://dl.doubtnut.com/l/_k1w4Me1VoskU

19.If f(z) =

1 ,When0<w§3%
, then

-\ 2 3
2(sin)sz , when"F <z <
A. f(x) is continuous at x=0

B. f(x) is continuous at x = 7

. . 3
C.f(x) is continuous at x = e

- . 3T
D. f(x) is discontinuous at x = e

Answer: C

o Watch Video Solution

20. If f(x) = sgn (x) and g (x) = (1 — a:2),then the number of points of
discontinuity of function f (g (x)) is -

A. exact two

B. exactly three

C. finite and more than 3


https://dl.doubtnut.com/l/_k1w4Me1VoskU
https://dl.doubtnut.com/l/_p1I8FFw4erfO
https://dl.doubtnut.com/l/_RceizpO7WQPg

D. infinitely many

Answer: A

° Watch Video Solution

z,x <1

5 then find the values of b and c if f(x)
x*+bx+c z>1

21If f(z) = {
is diferentiable at x=1.
A. b=c=1
B. b=-1,c=1
C. b=0,c=1

D. b=-1,c=0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_RceizpO7WQPg
https://dl.doubtnut.com/l/_NjzUHqivuRl5

22. Let f(x) = |sin x| .Then

A.fis everywhere differentiable
B. f is everywhere continuous but no differentiable at x = nm, neZ
C.f is everywhere continuous but not differentiable at x=
™
(2n + 1) BX neZ

D. None of these

Answer: B

o Watch Video Solution

23. f(x)=maximum {2sinx,1-cosx} is not differentiable when x is equal to

Al

C.o


https://dl.doubtnut.com/l/_13colCPf9htY
https://dl.doubtnut.com/l/_LMNccaXAemF2

3
D.m —cos | =
T COS (5>

Answer: D

° Watch Video Solution

24, Let f:R — R be such that f (1) = 3 and f'(1) = 6. Then,

1 +w)]” ’
_ equals

e { 7

z—0

Al

B.el/2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LMNccaXAemF2
https://dl.doubtnut.com/l/_0WrALCqGITLG

25.1f f (x) = ae!®! + b|z|%; a,beR and f(x) is differentiable at x=0.Then ,a
and b are

A.a=0,be R

B. a=1,b=2

C.b=0,aeR

D.a=4,b=5

Answer: A

o Watch Video Solution

8|+

. . 1
L) 0
acsm( )+sm(£2) 7 , then lim f(z) is
T — 00

26. Let f(x) = {
0 ;e =0

equal to

A. fis differentiable at x=0 an x=1

B. f is differentiable at x=0 but not at x =1


https://dl.doubtnut.com/l/_tVS533uEL1yQ
https://dl.doubtnut.com/l/_jtpRBMV2YDBG

C.fis differentiable at x =1 but not at x=0

D. f is neither differentiable at x = 0 nor at x =1

Answer: B

° Watch Video Solution

ﬁ(l—l—azsin%),x >0
27.1f f(z) = —«/—x(l—i—xsin%),x <0 -
0, a =0
thenf(x) is

A. continuous as well as differentiable at x=0
B. continuous but not differentiable at x=0
C. differentiable but not continuous at x=0

D. neither continuous nor differentiable at x=0

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_jtpRBMV2YDBG
https://dl.doubtnut.com/l/_YcwHto7X3goX

28. The left hand derivative of f(x)

integer, is

A(—1D)"k-1Dr

B.(— 1) (k= 1)

C.(—1)kn

D.(—1)" 'k
Answer: A

[x]sin(7z) at z =k, k is an

o Watch Video Solution

29.Let f: R — R be a function defined by f(z) = max . {z,z"}. The

set of all points where f(z) is NOT differenctiable is

(a) { -1, 1}
(b) { - 1,0}


https://dl.doubtnut.com/l/_YcwHto7X3goX
https://dl.doubtnut.com/l/_NSVVjklYT0UF
https://dl.doubtnut.com/l/_LU5qn3rSQ7sb

(c) {0, 1}
A {11}
B. {-1,0}
C.{01}

D. {-1,0,1}

Answer: D

o Watch Video Solution

[z] -1

30.Iff(ac):{ 1o ©F L
0o , z=1

then f(x) is

A. continuous as well as differentiable at x =1

B. differentiable but not continuous at x =1

C. ontinuous but not differentiable at x =1

D. neither continuous nor differentiable at x =1


https://dl.doubtnut.com/l/_LU5qn3rSQ7sb
https://dl.doubtnut.com/l/_jeHOBYLsqKoq

Answer: D

° View Text Solution

e +axr for <0
31 If f(x) = 9 , is differentiable at x =O,then (a,b) is
b(z —1)° for z >0

A. (-3,1)
B. (-3,1)
C.(3,)

D. (3,-1)

Answer: B

° Watch Video Solution

tanmz? 4+ (z + 1)"sinz
32.1f f(z) = lim ( ) then
n— oo 22 + (z +1)"

A.fis continuous at x=0



https://dl.doubtnut.com/l/_jeHOBYLsqKoq
https://dl.doubtnut.com/l/_yo6Q55y96UFv
https://dl.doubtnut.com/l/_2YBZkrnyPwNt

B. fis differentiable at x =0

C.fis continuous but not differentiable at x=0

D. None of these

Answer: D

° Watch Video Solution

4
33.0f f(z) = s|‘”—|,x £ 0and f(0)=0 is:
Wi

A. continuous for all x but not differentiable for any x
B. continuous and differentiable for all x
C. continuous for all x and differentiable for all z # 0

D. continuous and differentiable for all x # 0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2YBZkrnyPwNt
https://dl.doubtnut.com/l/_VJGiCmX7Vxcc

34. Let fiR— R be a function such

(22) - 1) - 1w

, f(0) = 0 and f’(0) = 3 ,then

A. f(x) is a quadratic function
B. f(x) is continuous but not differentiable
C.f(x) is differentiable in R

D. f(x) is bounded in R

Answer: C

that

o Watch Video Solution

o0

35.1f f(x Z :1:_ (loga)™, then at z = 0, f(x)

3

A. has no limit

B. is discontinuous

C.is continuous but not differentiable


https://dl.doubtnut.com/l/_BiWEBKKeaNPK
https://dl.doubtnut.com/l/_VlrEEiKnbT3E

D. is differentiable

Answer: D

° Watch Video Solution

—
|z

B

36.1f f(z) = { ge_ ( ) T # g then f(x) is
xr =

A. discontinuous everywhere
B. continuous as well as differentiabe for all x
C. continuous for all x but not differentiable at x=0

D. neither differentiable nor continuous at x=0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VlrEEiKnbT3E
https://dl.doubtnut.com/l/_jqi2I9WipqVg

37.1fu = f(2*), v = g(2?), f'(z) = cosz, andg’ (z) = sinz, thend—u

dv
. 3 22 . 3 2
is Emcosx cos ecx® —sin z’sec x“ tanx (d) none of these

A. gxcos x3 cos ec?

B. 5 cos x3 cos ec?

C. Ewsec z3sin z?

D. Ewsec x3 cos ecr?

Answer: B

o Watch Video Solution

38, If 4 — (a —z)va—z — (b—x)vVe —Db

. , thend—z wherever it is
defined is zf(at)h) (b) 2z —a-b — (a +9)
V(a—z)(z —b) 2va—zvVe —b  2y/(a—z)(z —D)
2¢ + (a +b)
(d)
2y/(a — z)(z — b)
z+ (a+b)

A.
\/(a —z)(z —b)


https://dl.doubtnut.com/l/_PGNkcrlgf2k7
https://dl.doubtnut.com/l/_InqRQdBtS6AI

B 2z —a — b
2/(a—z)(z — )
c (a+0)
2y/(a — z)(z — b)
2z + (a+b)

D.
2y/(a —z)(z — b)

Answer: B

° Watch Video Solution

dy .
andy = Ty , then I is equal to

< |8

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_InqRQdBtS6AI
https://dl.doubtnut.com/l/_Ttfe1EmxtOyH

d . 92 —1 1 - .
40. — t
d:z; |:Sln CO \/1 - IS

A -1

Answer: B

° Watch Video Solution

41. Differentiate ta,n_1<

2
- 2) with respect to sin_l( ? ) , if
—z

1+ z2
ze€(—o0, —1)

A1l

C.—1/2


https://dl.doubtnut.com/l/_lJrNYxrkqnsG
https://dl.doubtnut.com/l/_zJdWy39nXsBK

Answer: A

° Watch Video Solution

42, If f(z) =2sin"'T—z+ sin_1(2\/x(1 — x)) where

1 2
x € |0, =] ,then f'(x) has the value equal to (i) ——— (ii) 0 (iii)
( 2) 7(e) | i
2
— (iv) 7
/1 —x
2
A.
z(1l—x)
B. zero
2
C.—
z(l —x)
D.m
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zJdWy39nXsBK
https://dl.doubtnut.com/l/_dtPRnezt4MvW
https://dl.doubtnut.com/l/_s8xnqPaZJQ7q

1— 22
43. The derivative of sin ! ( ) with respect to cos ~* ( ) is

1+ 22 1+ 22
A1l
B. -1

C.2

D. None of these

Answer: A

o Watch Video Solution

s
44. If x = sintcos 2t and y = costsin2t , then at t = T the value of

d

Y.
— is equal to:
dx


https://dl.doubtnut.com/l/_s8xnqPaZJQ7q
https://dl.doubtnut.com/l/_FD0ilfSbevh9

Answer: C

° Watch Video Solution

45. If x =secl —cosf and y =sec"d — cos" 6 then show that
dy \?
2 4 I — m2(,,2 4
@+ (L) =wlr+ )

y +4
" n?(x? 4 4)
y +4
n(z? + 4)
n?(y? + 4)
z? +4
n(y’ +4)
z? 44

Answer: C

o Watch Video Solution

d
46.Lety:z3—8x—|—7andw:f(t).Ifd—?t/:2andm:3att:O,
then 2% at ¢ = s given by 1 (b) = (0) — (d) fth

en —-att = Ois given by 5 (C) 79 (d) none of these


https://dl.doubtnut.com/l/_FD0ilfSbevh9
https://dl.doubtnut.com/l/_HdeBIuY2o0cN
https://dl.doubtnut.com/l/_kXlNluK1xezv

Answer: A

o Watch Video Solution

d
47.1f 2¥ = €* Y then —y?
dx

A (1+logz)?

B. (1+logx)logx

logz
(1 + logz))?

D. (logz)?.2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kXlNluK1xezv
https://dl.doubtnut.com/l/_OtRIMedIFO7f

48.1f y = sinz + e®, then — =

sinz — e”

' (cosz + e””)2
sinx — e*

' (cosx + e®)?
sinz — e*

. (cosz — e?)?

D.( —sinz + %) !

Answer: B

° Watch Video Solution

49.1f f(x) = |log,|z||, then f'(x) equals

1
A. W, :L'TrO
X

B. 1/x for |x| gt 1 and -1/x for |x|It1

1 1
C.—— for |z| >1 and — for |z| <1
T T


https://dl.doubtnut.com/l/_OtRIMedIFO7f
https://dl.doubtnut.com/l/_Di0M6NqjyofI
https://dl.doubtnut.com/l/_iqAtIiqhKKzu

D.1/x for x gt 0O and -1/x for x It O

Answer: B

° Watch Video Solution

50.1f f(z) = z*tan(z®) — z1n(1 + 2?), then the value of

x =0is0(b)6(c)12(d) 24

A.O

B.6

D. 24

Answer: A

d*(f(=))

—d:c 1 at

° Watch Video Solution



https://dl.doubtnut.com/l/_iqAtIiqhKKzu
https://dl.doubtnut.com/l/_4e4MMaYRfyoS

d2
S5Llety = ¢t + 1, andz = 3 + 1, then d—?; is
x

A.5/2t

B. 20¢8

5

" 1616

D. None of these

Answer: C

o Watch Video Solution

22
then dy/dx equals

52.If x = exp{ta,n_1 (y
x

A.2z[1 4 tan(logz)] + z sec?(log z)

B.z[1 + tan(logz)] + z sec?(log )

C.2z[1 + tan(logz)] + =2 sec*(logz)

D.2z[1 + tan(logz)] + sec?(logx)


https://dl.doubtnut.com/l/_lslhfoLGV1SF
https://dl.doubtnut.com/l/_TckV65fH1O0s

Answer: A

° Watch Video Solution

53.If y = log" z, where log" means log log log...

(repeated n time), then x log  log?z log®z. . .log" ™ '& log"xdy/dx is equal

to
A. log x
B.log" x
C.1/logx

D.1

Answer: B

° Watch Video Solution

000 d
54.1fz — eV ,z > 0, thend_y

X



https://dl.doubtnut.com/l/_TckV65fH1O0s
https://dl.doubtnut.com/l/_mXsgtUECRruT
https://dl.doubtnut.com/l/_wXl7Nmvg4jx3

A. (1+x)/x

B. 1/x

C. (1=x)/x

D. x/(1+x)

Answer: C

o Watch Video Solution

Answer: A


https://dl.doubtnut.com/l/_wXl7Nmvg4jx3
https://dl.doubtnut.com/l/_VlpjcJuBnqyQ

° Watch Video Solution

dy

1
56.If : y = e then:

A.O
B.1
C.x/y

D. y/x

Answer: A

_|_
Vityt  Vitat

° Watch Video Solution

57.1fy = \/sinw + \/sinm + 4/sinz +

Y Cos T
2y —1

oS T
2y+1

then 2. 't
G ON en dw |Sequa (o]



https://dl.doubtnut.com/l/_VlpjcJuBnqyQ
https://dl.doubtnut.com/l/_7TBQ9Fch7AlT
https://dl.doubtnut.com/l/_a8adz6Sqwp12

D. None of these

Answer: C

° Watch Video Solution

58.The equation z logz = 3 — x has, in the interval (1,3) :

A. exactly one root

B. atmost one root

C. atleast one root

D. no root

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_a8adz6Sqwp12
https://dl.doubtnut.com/l/_nydzxeDdaVKX

2
f(m):{g—x<%<%—w):c>— b
@) = {2 2 a2 0,2 =0 ¢ f(2) = olo| d. f(z) = |z

-2 T <5
A f(z) = <%—z>2 5132%
B Sh;m, x #0
B.f(m)_{l, z=0
C. f(x)=x|x|
D. f(x)=|x|
Answer: A

° Watch Video Solution

60. Rolle's theorem hold for the function
f(z) = z* + bxz® + cx,1 < = < 2 at the point 4/3, the values of b and ¢

are


https://dl.doubtnut.com/l/_atlyh6CAFbVf
https://dl.doubtnut.com/l/_8XdQDfnilwSR

A. b=8,c=-5

B. b=-5,c=8

C. b=5,c=-8

D. b=-5,c=-8

Answer: B

o Watch Video Solution

61. The value of x in the interval [4,9] at which the function f(x) = \/5

satisfies the mean value theoram is

13
4



https://dl.doubtnut.com/l/_8XdQDfnilwSR
https://dl.doubtnut.com/l/_0B6UTu8OxBye

| ° Watch Video Solution

62. The value of c in (0,2) satisfying the Mean Value theorem for the

function f(z) = z(z — 1)?, z&[0, 2] is equal to

Wl wlR W | w

Answer: B

° Watch Video Solution

63.If f(z) > x; Vo € R. Then the equation f(f(z)) — x = 0, has

A. exactly once in(a,b)

B. atmost once in (a,b)



https://dl.doubtnut.com/l/_0B6UTu8OxBye
https://dl.doubtnut.com/l/_2MZWLskkyFbd
https://dl.doubtnut.com/l/_QCqsVpTgD4H5

C. atleast once in (a,b)

D. None of these

Answer: B

° Watch Video Solution

64.If f(x) = z"logz and f(0) = 0 then the value of a for which Rolle's

theorem can be applied in [0,]] is

C.o

D.1/2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QCqsVpTgD4H5
https://dl.doubtnut.com/l/_wBIttOmaJTp6
https://dl.doubtnut.com/l/_wjvwPteNzXlS

65. If f(x) satisfies the requirements of Lagrange's mean value theorem on
1

[0,2] and if f(0)=0and f'(z) < 3

A. [f(x)|le2

B. f(x)le1

C. f(x)=2x

D. f(x)=3 for atleast one x in [0,2]

Answer: B

° Watch Video Solution

Exercise 2 Concept Applicator

1. In order that the function f(z) = (z + 1)**" is continuous at x = 0,

the value of f(0) must be defined as


https://dl.doubtnut.com/l/_wjvwPteNzXlS
https://dl.doubtnut.com/l/_v8yqxEncGzln

B. O

C. 63

D. None of these

Answer: A

° Watch Video Solution

1 2
2. The function f: R — {0} — R given by f(z) = T g @n be
e’r —

made continuous at x=0 by defining f(0) as

A.O
B.1

C.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_v8yqxEncGzln
https://dl.doubtnut.com/l/_2cMNKyqJAvdA

1 1 1
3. Let f(z)=| 33—z 5—3z% 323 —1| then the equation of
222 —1 325 -1 728 -1

f(z) = 0has

A. f(x) = 0 has at least two real roots
B. f'(x) = O has at least one real root
C. f (x) is many-one function

D. All of the above

Answer: D

o Watch Video Solution

4.Find the value of a for which the following function is continuous at a

given point.

sin[x| [z
flz) = , for >0 , for £ <0atzx =0, a, atx =
[ + 1] [x]

where [z] denotes the greatest less than or equal to z-


https://dl.doubtnut.com/l/_2cMNKyqJAvdA
https://dl.doubtnut.com/l/_1y1FD67YMthX
https://dl.doubtnut.com/l/_xYveoZwSHMqp

A.equalsto O

B.equal to 1

C.equal to -1

D. indeterminate

Answer: A

o Watch Video Solution

5. The value of a for which the function

= f(z) = @13
fle) = 1) {sin(:ca)log{(l +273)}

x # 012(log4)®, 2 = 0 may

be continuous at x = 0is 1(b) 2 (c) 3 (d) none of these
A1l
B.2

C.3

D. None of these


https://dl.doubtnut.com/l/_xYveoZwSHMqp
https://dl.doubtnut.com/l/_Rk6gyEUzg3Rv

Answer: D

° Watch Video Solution

8472741

6.1f f(x) st
=esinz + mx + A. In 4,

=0,then: \=

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

D. None of these

Answer: C

e >0
. <0

is continuous at x

o Watch Video Solution



https://dl.doubtnut.com/l/_Rk6gyEUzg3Rv
https://dl.doubtnut.com/l/_WsjCy8A2DDgJ

()" oo
7. The function defined by f(z) = @ te?—a Jis

k , T =

continuous from right at the point x = 2 ;then kis equal to

A.O
B.1/4
C.—1/4

D. None of these

Answer: B

o Watch Video Solution

8.In the Mean Value theorem

f(x)=x(x-1)(x-2) the value of c is

f(b) — f(a)

b—a

1
= f'(¢) ifazO,szand


https://dl.doubtnut.com/l/_a6L4vCdXaCc2
https://dl.doubtnut.com/l/_ZGqt7CZdXVNo

Answer: C

° Watch Video Solution

9. Leg flz +vy) = f(x) + f(y)f or allz,y € R, If

f(x)iscont € uousatx = 0, showthat f(x) is continuous at all z-

A. (-00,00)
B. (0,0)
C (_OO:O)

D. (2,)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZGqt7CZdXVNo
https://dl.doubtnut.com/l/_p8rnDIdDOmI7
https://dl.doubtnut.com/l/_680LZfh0Zs7J

10. Which of the following is true about

oy - | T (5R) =22

% r =2
A. f(x) is continuous at x=2
B. f(x) has removable discontinuity at x=2
C. f(x) has non-removable discontinuity at x = 2

D. Discontinuity at x = 2 cab be removed by redefining function at x = 2

Answer: C

o Watch Video Solution

M. Let f be a continuous function on R such that

1 sine” n?
— | = + Then the value of f(0) is
) =2 s (0)

B.2


https://dl.doubtnut.com/l/_680LZfh0Zs7J
https://dl.doubtnut.com/l/_7wlpmNNKUPoD

Answer: A

° Watch Video Solution

(tanm+m2)

d
12.ify = logx - € , then d—y is equal to
x

A eltanzta®) | — (sec® z + az)logm}

B e(tanx+x2) 2

+ (sec T — w)logw}

C.e (tana:—l—a:2)

+ (sec2 T+ 2x)log x}

D e(tan:c—l—mz)

+ (sec2 T — 2m)log x]

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7wlpmNNKUPoD
https://dl.doubtnut.com/l/_EOhXuy56ktuF

13. Find the values of aandb if
f(z) = {a +sin"'(z +b),z > 1z, z < lis differentiable at z = 1.

A. a=1,b=-1

B. a=-1,b=1

C.a=2,b=0

D. a=0,b=0

Answer: A

o Watch Video Solution

14. Which of the following functions is not differentiable at x=17

A f(@) = (22— 1)|(z — (2 - 2)
B. f(x)=sin(|x-1])-|x-1|
C. f(x)=tan(|x-1|)+|x-1|

D. None of these


https://dl.doubtnut.com/l/_KdpLiDJmvG2P
https://dl.doubtnut.com/l/_hgEt8jsliWGZ

Answer: C

° Watch Video Solution

T T

f(z) =

T

+
I+ (z+4+1)(2z +1)
Jthen at x = 0,f(x)

(a) has no limit
(b) is discontinuous
(c) is continuous but not differentiable
(d) is differentiable
A1l
B.2

C.3

D.4

Answer: D

T 2zt )Gz 1 1)

+ ...to

| o


https://dl.doubtnut.com/l/_hgEt8jsliWGZ
https://dl.doubtnut.com/l/_pVBXjnstiidG

I & Watch Video Solution ]

then set of

6. if f(z) = (22 —4)|(z* - 62 + 11z — 6)| + T

points at which the function if non differentiable is

A {2,213}
B.{-2,0,3}
C.{-2,2,0}

D.{1,3}

Answer: D

o Watch Video Solution

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

3 — cosa:—%, \sinm|<%
f:10,27] — R, f(z) = : is  non
2—|—‘cosac—|-% , |sinz| > =

differentiable is


https://dl.doubtnut.com/l/_pVBXjnstiidG
https://dl.doubtnut.com/l/_1lvoWw01s1fs
https://dl.doubtnut.com/l/_jR4hW89YDQ0D

A2

B.3

C.4

D.5

Answer: C

o Watch Video Solution

3
18. If the function f(z) = [M

- ]sin(x —2) + acos(z — 2), []

denotes the greatest integer function, is continuous in [4, 6], then find
the values of a.

A. ace[8, 64]

B. ag(0, §]

C. ag[64, 0]

D. None of these



https://dl.doubtnut.com/l/_jR4hW89YDQ0D
https://dl.doubtnut.com/l/_6kskHfCfc9A5

Answer: C

° Watch Video Solution

19. If g is the inverse function of fandf'(x) = sinz, theng'(z) is

cosec{g(z)} (b) sin{g(z)} — 1 (d) none of these

sin{g(z)}

A. cosec{g(x)}

B. sin{g(x)}
c_ L
- sin{g(z)}

D. cos{g(x)}

Answer: A

o Watch Video Solution

20. Which of the following function is not differentiable at z = 07

f(z) = min {z,sinz} f(z) = {0,z > 0z*,2 <0 (c)


https://dl.doubtnut.com/l/_6kskHfCfc9A5
https://dl.doubtnut.com/l/_b1t08ei9VyvP
https://dl.doubtnut.com/l/_zJkNABnLRCyr

f(z) = z’sgn(z)

A. Only (i)
B. Only (ii)
C. Only (iii)

D. All of the above

Answer: D

° Watch Video Solution

tan x ™ d
21.Ify = [(tanw)tam] thenatz = T ,the value of —2. —
T
Al
B.3
C.4
D.O

Answer: D


https://dl.doubtnut.com/l/_zJkNABnLRCyr
https://dl.doubtnut.com/l/_swpIRS85DIPr

o Watch Video Solution

22. Given F(z) = f(z)¢(x) and f'(x)¢’(xz) = c then prove that

D. None of these

Answer: B

° Watch Video Solution

_>
23. Let f: RR be a function defined by f(z) = M € {z + 1, || + 1} .
Then which of the following is true? (1) f(z) > 1f or allz € R(2)f(x)
is not differentiable at z = 1 (3) f(x) is differentiable everywhere (4) f(x) is

not differentiableat z = 0


https://dl.doubtnut.com/l/_swpIRS85DIPr
https://dl.doubtnut.com/l/_xdvDrcuUSeJy
https://dl.doubtnut.com/l/_0wgviZ4FwYY5

A. f(x) is differentiable everywhere
B. f(x) is not differentiable at x=0
C.f(x) > 1forallxeR

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

Answer: A

o Watch Video Solution

24. If (x —a)® + (y—b)? = &, for some c >0,
d 21 2
14 ﬁ)
provethat - tsaconstant € dependen — faand b.
y
da?

A.is a constant dependent on a

B. is a constant dependent on b

C.is a constant independent of a and b

D.O



https://dl.doubtnut.com/l/_0wgviZ4FwYY5
https://dl.doubtnut.com/l/_QUwMwEo0rRvk

Answer: C

° Watch Video Solution

25. Let f"(x) be continuous at x = 0 and f"(0) = 4 then value of

2f(x) — 3f(2z) + f(4z)

z—0 az2

A 12

B.10

C.6

D.4

Answer: A

° Watch Video Solution

26. If f(x) and g(x) ar edifferentiable function for 0 < z < 1 such that

f(0) = 2, g(0), f(1) = 6, g(1) = 2,then in the interval (0,1)


https://dl.doubtnut.com/l/_QUwMwEo0rRvk
https://dl.doubtnut.com/l/_vaGycd09GKQ5
https://dl.doubtnut.com/l/_vtMHetyp2LFn

A. f'(x) = O,for all x

B. f'(x) = 2g'(x),for atleast one x

C. f'(x) = 2g'(x),for atmost one x

D. None of these

Answer: B

o Watch Video Solution

27. Let f[2,7] — [0,00) be a continuous and differentiable function.

Then, the value of

(1) - pepy L GO 41210

(where ¢ € (2, 7))

A.5f%(c)f' (<)
B.5f"(c)
C.f(e)f' (o)

D. None of these


https://dl.doubtnut.com/l/_vtMHetyp2LFn
https://dl.doubtnut.com/l/_7ZyxRv4xRJut

Answer: A

° Watch Video Solution

28.The equation e® 8 + 2z — 17 = 0 has :-

A. two real roots
B. one real root
C. eight real roots

D. four real roots

Answer: B

° Watch Video Solution

tan[z|m

1+ |log(sin®z + 1
[+ [log( )

where [] denotes the greatest

29. If f(z) =

]

integer function and || stands for the modulus of the function,thenf(x) is


https://dl.doubtnut.com/l/_7ZyxRv4xRJut
https://dl.doubtnut.com/l/_ZYJvc3SwVaTJ
https://dl.doubtnut.com/l/_WFG9ni4gWiYP

A.discontinuous V = ¢ [

B. continuous V x

C.non differentiable V. ¢ I

D. a periodic function with fundamental period I.

Answer: B

o View Text Solution

2 2
30.1f £"(x) = f(x) and g(x) = f'(x) and F(z) = (f(%)) ¥ (9%))
and given that F(5) =5, then F(10) is
A.5
B.10
C.0

D.15

Answer: A



https://dl.doubtnut.com/l/_WFG9ni4gWiYP
https://dl.doubtnut.com/l/_7JraxGrF2jti

| o Watch Video Solution



https://dl.doubtnut.com/l/_7JraxGrF2jti

