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CONTINUITY, DIFFERENTIABILITY AND DIFFERENTIATION

Exercise Singe Choice Problems

1. Let 'f' be a ��erentiable real valued function satisfying

 Then 

 are in

A. AP

B. GP

C. HP

D. None of these

f(x + 2y) = f(x) + f(2y) + 6xy(x + 2y) ∀x, y ∈ R.

f' (0), f(1), f' (2)…. .

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


Answer: A

Watch Video Solution

2. Find the number of points of non-diferentiability for

.

A. 4

B. 3

C. 2

D. 5

Answer: D

Watch Video Solution

f(x) = max {||x| − 1|, 1/2}

3. Number of points of discontinuity of  in 

 is/are (where [-] denotes greatest integer function and {:}

f(x) = { } + [ ]
x

5
x

2

x ∈ [0, 100]

https://dl.doubtnut.com/l/_UArwwtqoGVVo
https://dl.doubtnut.com/l/_9rpcxP0ejox9
https://dl.doubtnut.com/l/_avbyUHGiStZp


denotes fractional part function)

A. 50

B. 51

C. 52

D. 61

Answer: A

Watch Video Solution

4. If  has isolated point of discontinuity at  such that  is

continuous at  then :

A.  doesn not exist

B. 

C. 

D. None of these

f(x) x = a ∣f(x)

x = a

lim
x→ a

f(x)

lim
x→ a

f(x) + f(a) = 0

f(a) = 0

https://dl.doubtnut.com/l/_avbyUHGiStZp
https://dl.doubtnut.com/l/_T7wkfyRmkocw


Answer: B

Watch Video Solution

5. If  is a thrice di�erentiable function such that

 then the vlaue of 

equais to :

A. 0

B. 1

C. 12

D. None of these

Answer: C

Watch Video Solution

f(x)

lim
x→ 0

= 12
f(4x) − 3f(3x) + 3f(2x) − f(x)

x3
f' ' ' (0)

https://dl.doubtnut.com/l/_T7wkfyRmkocw
https://dl.doubtnut.com/l/_hQyqTv9l8PxF


6.

then  at  is

A. 0

B. 1

C. 

D. None of these

Answer: A

Watch Video Solution

y = +
1

(1 + tan θ)
sin θ− cos θ

+ (cot θ)
cos θ− cot θ

1

(1 + tan θ)
cos θ− sin θ

+ (cot θ)
dy

dx
θ =

π

3

√3

7. Let  then  is:

A. 

B. 

C. 

f' (x) = sin(x2) and y = f(x2 + 1 atx = 1
dy

dx

2 sin 2

2 cos 2

2 sin 4

https://dl.doubtnut.com/l/_cCeigVRaFEMz
https://dl.doubtnut.com/l/_lfLm2GSPgj7B


D. 

Answer: C

Watch Video Solution

cos 2

8. If  then the value of  at  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = |sinx − |cos x ∣ ∣ , f ′ (x) x =
7π
6

√3 + 1

2

1 − √3

2

√3 − 1

2

−1 − √3

2

9. If  is  (b)  (c)  (d) (sinx)(cos y) = , then at( , )
1

2

d2y

dx
2

π

4

π

4
−4 −2 −6 0

https://dl.doubtnut.com/l/_lfLm2GSPgj7B
https://dl.doubtnut.com/l/_PMCODGgGRn8O
https://dl.doubtnut.com/l/_yCpDcPaW4soN


A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

−4

−2

−6

10. f is a di�erentiable function such that

A. 

B. 

C. 

D. 

x = f(t2), y = f(t3) and f(1) ≠ 0 if
⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

=
d2y

(dx2)
t= 1

( )
3

4

f' ' (1) + f(1)

(f' (1))
2

( )
3

4

f(1). f' (1) − f' (1)

f(f' (1))2

4
3

f' (1)

(f' (1))2

( )
4
3

f' (1)f' ' (1) − f' (1)

(f' (1))2

https://dl.doubtnut.com/l/_yCpDcPaW4soN
https://dl.doubtnut.com/l/_tx91cbT6szJt


Answer: A

Watch Video Solution

11. let  if  is continuous at 

then value of  is (A)  (B)  (C)  (D) 

A. 0

B. 1

C. 2

D. 4

Answer: A

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

ax + 1 if x ≤ 1

3 if x = 1

bx2 + 1 if x > 1

⎞
⎟
⎠

f(x) x = 1

a − b 0 1 2 4

https://dl.doubtnut.com/l/_tx91cbT6szJt
https://dl.doubtnut.com/l/_gqoZotI2dO8K


12. If

�nd 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 1 + + + ,
α

( − α)1
x

β/x

( − α)( − β)1
x

1
x

γ /x2

( − α)( − β)( − γ)1
x

1
x

1
x

dy

dx

y( + + )
α

1/x − α

β

1/x − β

γ

1/x − γ

( + + )
y

x

α

1/x − α

β

1/x − β

γ

1/x − γ

y( + + )
α

1/x − α

β

1/x − β

γ

1/x − γ

y( + + )
α/x

1/x − α

β/x

1/x − β

γ /x

1/x − γ

13. If  then f (0) is equal to :

A. 4

B. 3

f(x) = √ ,
1 + sin− 1 x

1 − tan− 1 x

https://dl.doubtnut.com/l/_L7Rr0CO7uEMa
https://dl.doubtnut.com/l/_seqkgkQBizhJ


C. 2

D. 1

Answer: D

Watch Video Solution

14. Let  then set of points, where f

(x) is continuous, is:

A. 

B. a null set

C. 

D. set of all rational numbers

Answer: C

Watch Video Solution

f(x) = {
sin2 x, x is rational

−sin2 x,  x is irrational
,

{(2n + 1) ∈ I}
π

2

{nπ, n ∈ I}

https://dl.doubtnut.com/l/_seqkgkQBizhJ
https://dl.doubtnut.com/l/_itt9EgCZcbuG
https://dl.doubtnut.com/l/_lqF8xnIyDl4a


15. The number of vaues of x in  where the fraction 

 is continuous but non-

derivable :

A. 3

B. 4

C. 0

D. 1

Answer: B

Watch Video Solution

(0, 2π)

f(x) = − ∣
tanx + cot x

2

tanx − cot x

2

16. If  then  is equal to:

A. 1 for 

B. 1 for 

C.  for 

f(x) = |x − 1| and g(x) = f(f(f(x))), g' (x)

x > 2

2 < x < 3

−1 2 < x < 3

https://dl.doubtnut.com/l/_lqF8xnIyDl4a
https://dl.doubtnut.com/l/_SkKIXueBnkbU


D.  for 

Answer: C

Watch Video Solution

−1 x > 3

17. If  is continuous function  and the range of

 is continuous  then �nd

the least positive integral value of  where  denotes the greatest

integer function.

A. 3

B. 5

C. 6

D. 7

Answer: C

Watch Video Solution

f(x) ∀x ∈ R

f(x)is(2, √26) and g(x) = [ ]
f(x)

c
∀x ∈ R,

c, [.]

https://dl.doubtnut.com/l/_SkKIXueBnkbU
https://dl.doubtnut.com/l/_x1fUIG7SElAs


18. If  then  is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = x + ex, ( )
x= ln 2

d2y

dy
2

−
1

9

−
2

27

2

27

1

9

19. Let  be inverse then the vlaue of 

A. 

B. 2

C. 

f(x) = x3 + 4x2 + 6x and g(x)

g' ( − 4) :

−2

1

2

https://dl.doubtnut.com/l/_jLdehbNaJdHi
https://dl.doubtnut.com/l/_PuoCbDXfY3Ob


D. None of these

Answer: C

Watch Video Solution

20. If  then 

 is equal to:

A. 1

B. 

C. 2

D. 

Answer: D

Watch Video Solution

f(x) = 2 + |x| − |x − 1| − |x + 1|,

f'( ) + f'( ) + f'( )
1

2

3

2

5

2

−1

−2

https://dl.doubtnut.com/l/_PuoCbDXfY3Ob
https://dl.doubtnut.com/l/_063uscXLepMq


21. If  (whre [.] denotes greatest

integer function) then  is equal to:

A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

f(x) = cos(x2 − 4[x]), 0 < x < 1,

f' ( )
√π

2

−√
π

2

√
π

2

√
π

4

22. Let g (x) be then inverse of f (x) such that  then 

 is equal to:

A. (a)

B. (b)

f' (x) = ,
1

1 + x5

d2(g(x))

dx
2

1

1 + (g(x))
5

g' (x)

1 + (g(x))5

https://dl.doubtnut.com/l/_8SBpv2cmi4ss
https://dl.doubtnut.com/l/_WpO2KBnqMuhz


C. (c) 

D. (d)

Answer: C

Watch Video Solution

5(g(x))4(1 + g(x))5)

1 + (g(x))5

23. Let  then which of the following

is not true ?

A. f (x) is not di�erentiable at 

B. f (x) is not di�erentiable are exactly two points

C. f (x) is continous everywhere

D. f (x) is strictly increasing 

Answer: B

Watch Video Solution

f(x) = {
min (x,x2) x ≥ 0

max (2x,x − 1) x < 0
,

x = 0

∀x ∈ R

https://dl.doubtnut.com/l/_WpO2KBnqMuhz
https://dl.doubtnut.com/l/_YZLwHRf4NOME
https://dl.doubtnut.com/l/_1iWmaeNjq1zM


24. if  then f '(x) is equal to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = lim
x→ ∞

(
n

∏
i= l

cos( ))
x

2l

sinx

x

x

sinx

x cos − sinx

x2

sinx − x cos x

sin2 x

25. If  is continuous at  then the value

of k is

A. 1

B. 

C. 

f(x) = {
, x ≠

k, x =

1 − tan x

4x−π

π

4
π

4

x =
π

4

1

2

−
1

2

https://dl.doubtnut.com/l/_1iWmaeNjq1zM
https://dl.doubtnut.com/l/_vDJFAWJO4ZHc


D. 

Answer: C

Watch Video Solution

−1

26. Let 

A. 1

B. 

C. 0

D. Does not exist

Answer: C

Watch Video Solution

f(x) = {(e sin , x ≠ 0), (λ, x = (0), thenf' (0)
1

x2
1

x

−1

https://dl.doubtnut.com/l/_vDJFAWJO4ZHc
https://dl.doubtnut.com/l/_rEHu6izhzsXK


27. Let f be a di�erentiable function satisfying

 then the number of real

roots of the equation  ln  is:

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

f' (x) = 2f(x) + 10 ∀x ∈ R and f(0) = 0,

f(x) + 5 sec2 x = 0 (0, 2π)

28. If  where {k} represents the fractional

park of k, then:

A. f (x) is continous at 

f(x) =
⎧
⎨
⎩

x ≠

1 x =
,

sin { cos x }

x− π

2

π

2

π

2

x =
π

2

https://dl.doubtnut.com/l/_ns46HTa9qPP0
https://dl.doubtnut.com/l/_0YpageHz9ALI


B.  f (x) does not exist

C.  exists, but f is not continuous at 

D. 

Answer: B

Watch Video Solution

lim
x→ π

2

lim
x→

f(x)
π

2

x =
π

2

lim
x→

f(x) = 1
π

2

29. Let  be a polynomial in  . Then the second derivative of

    (d) 

A. 

B. 

C. 

D. 

Answer: D

f(x) x

f(ex)w
.
r

.
t

.
ξs f ex .

e
x

+ f ′ (ex) f ex .
e

2x
+ f ′ (ex)

.
e

2x
f exe2x

f ex .
e

2x
+ f ′ (ex)

.
e
x

f' ' (ex)ex + f(ex)

f' ' (ex)e2x + f' (ex)e2n

f' ' (ex)ex + f' (ex)e2x

f' ' (ex)e2x + exf' (ex)

https://dl.doubtnut.com/l/_0YpageHz9ALI
https://dl.doubtnut.com/l/_ifD0g4AONcSr


Watch Video Solution

30. If  and g(x) is the inverse function of f(x), then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ef ( x ) = logx g' (x)

ex + x

ee
ex

ee
x

ee
x +z

ee
x

31. If  is di�erentiable  then

A.  is di�erentiable 

B.  is not-di�erentiable for atleast one x

C.  is non-di�erentiable for atleast one x

y = f(x) ∀x ∈ R,

y = |f(x)| ∀x ∈ R

y = f 2(x)

y = f(x)|f(x)|

https://dl.doubtnut.com/l/_ifD0g4AONcSr
https://dl.doubtnut.com/l/_lkXv9D04Qf2S
https://dl.doubtnut.com/l/_NQ7Lw5oIV96n


D.  is di�erentiable 

Answer: D

Watch Video Solution

y = |f(x)|3
Ax ∈ R

32. If  then the value of 

 is:

A. 0

B. 1

C. 2

D. 6

Answer: A

Watch Video Solution

f(x) = (x − 1)4(x − 2)3(x − 3)2

f' (1) + f' ' (2) + f' ' (3)

https://dl.doubtnut.com/l/_NQ7Lw5oIV96n
https://dl.doubtnut.com/l/_XDvDdn7kHRD7


33. Indicate all correct alternatives: if , then on the interval

:

A.  are both continous

B.  are both discontinous

C.  are both continous

D.  is continous but  is not

Answer: C

Watch Video Solution

f(x) = − 1
x

2

[0, π]

tan(f(x)) and
1

f(x)

tan(f(x)) and
1

f(x)

tna(f(x)) and f − 1(x)

tanf(x) f − 1(x)

34. Let f (x)=  where {.} denotes fraction part

function, is continuous at  then 

A. 0

⎧⎪⎪⎪⎪⎪⎪⎪
⎨
⎪⎪⎪⎪⎪⎪⎪⎩

x > 2

x < 2

c x = 2

,

( e − 3)
1

x− 2

+ 11

3x− 2

b sin { −x }

{ −x }

x = 2, b + c =

https://dl.doubtnut.com/l/_zOtk21c0xJYF
https://dl.doubtnut.com/l/_iNyffIvf5g6f


B. 1

C. 2

D. 4

Answer: A

Watch Video Solution

35. Let  be a continuous

function at x=0. The value f(0) equals

A. a) 

B. b) 

C. c) 

D. d) 

Answer: C

Watch Video Solution

f(x) =
etan x − ex + ln(secx + tanx) − x

tanx − x

1

2

2

3

3

2

2

https://dl.doubtnut.com/l/_iNyffIvf5g6f
https://dl.doubtnut.com/l/_OoLIzWsLxKRh


36. Let  is continous at  then 

 is equal to:

A. 3

B. 6

C. 7

D. 8

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

(1 + ax)
1 /x

x < 0

x > 0
,( x+ c ) 1 / 3 − 1

( x+ 1 ) 1 / 2 − 1

x = 0,

3(ea + b + c)

37.  equals

A. 

B. 

√x + y + √y − x = c, then
d2y

dx
2

2

c

−
2

c2

https://dl.doubtnut.com/l/_OoLIzWsLxKRh
https://dl.doubtnut.com/l/_31sLXZutsh7N
https://dl.doubtnut.com/l/_DhV7NW3FLo8d


C. 

D. 

Answer: C

Watch Video Solution

2

c2

No ≠ ofthese

38. If  is the inverse of f, then  is:

A. 8

B. 

C. 2

D. 

Answer: B

Watch Video Solution

f(x) = x2 + x4 + logx and g g' (2)

1

8

1

4

https://dl.doubtnut.com/l/_DhV7NW3FLo8d
https://dl.doubtnut.com/l/_HlYOJKNzjsre


39. The number of points at which the function, 

 otherwise is not

di�erentiable is:

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

f(x) = {
min {|x|,x2}

min (2x − 1,x2}
if x ∈ ( − ∞, 1)

40. If  is a function such that

then 

A. 0

f(x)

f(x) + f' ' (x) = 0 and g(x) = (f(x))2 + (f' (x))2 and g(3) = 8,

g(8) =

https://dl.doubtnut.com/l/_0czclygp8znh
https://dl.doubtnut.com/l/_jNQKgGJx7O1V


B. 3

C. 5

D. 8

Answer: D

Watch Video Solution

41. Let f is twice di�ererntiable on R such that

 then for 

A. 

B. 

C. 

D. 

Answer: C

f(0) = 1, f' (0) = 0 and f' ' (0) = − 1,

a ∈ R, lim
x→ ∞

(f( ))

x

=
a

√x

e−e2

e
a2

4

e− a
2

2

e− 2a2

https://dl.doubtnut.com/l/_jNQKgGJx7O1V
https://dl.doubtnut.com/l/_YeYCR46i5q6o


Watch Video Solution

42. Let  for any Then

for any �xed n, the vlaue of  equals:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f1(x) = ex and fn+ 1(x) = efn ( x )) n ≥ 1, n ∈ N.

f)(n)(x)
d

dx

fn(x)

fn(x)fn− 1(x)…. . f2(x)f2(x)

fn(x)fn− 1(x)

fn(x)fn− 1(x)…. . f2(x)f1(x)ex

43. If  is:

A. 

y = tan− 1( ), x > 0, a > 0, then
x1 / 3 − a1 / 3

1 + x1 / 3a1 / 3

dy

dx

1

x2 / 3(1 + x2 / 3)

https://dl.doubtnut.com/l/_YeYCR46i5q6o
https://dl.doubtnut.com/l/_zT3xMQxH5Uz8
https://dl.doubtnut.com/l/_BBUnRxMN7yIQ


B. 

C. 

D. 

Answer: C

Watch Video Solution

3

x2 / 3(1 + x2 / 3)

1

3x2 / 3(1 + x2 / 3)

1

3x1 / 3(1 + x2 / 3)

44. The value of  so that 

can bemade continous at  is:

A. 1

B. 2

C. 

D. 

Answer: B

k + f(0) f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

, x < 0

, 0 < x <

1, x = 0

sin ( 4k− 1 ) x

3x

tan ( 4k+ 1 ) x

5x
π

2

x = 0

5

4

0

https://dl.doubtnut.com/l/_BBUnRxMN7yIQ
https://dl.doubtnut.com/l/_7eruumhPXhet


Watch Video Solution

45. If then  is:

A. (a)

B. (b) 3

C. (c) 

D. (d)

Answer: A

Watch Video Solution

y = tan− 1( ), |x| ≤ 1,
x

1 + √1 − x2
at( )

dy

dx

1

2

1

√3

√3

2

2

√3

46. Let  If  is

continuous at  then  is equal to

A. 0

f(x) = , x ≠ 0.
exx cos x − x loge(1 + x) − x

x2
f(x)

x = 0, f(0)

https://dl.doubtnut.com/l/_7eruumhPXhet
https://dl.doubtnut.com/l/_1oz4Kjwjp2bj
https://dl.doubtnut.com/l/_eGZiQ8Xg5ukG


B. 1

C. 

D. 2

Answer: A

Watch Video Solution

−1

47. A function  is non-derivable for

n values of  Then the vaue of n is:

A. 2

B. 1

C. 3

D. 4

Answer: C

Watch Video Solution

f(x) = max (sinx, cos x, 1 − cos x)

x ∈ [0, 2π].

https://dl.doubtnut.com/l/_eGZiQ8Xg5ukG
https://dl.doubtnut.com/l/_To7fcM0Lmjgj


48. Let g be the inverse function of a di�erentiable function f and

 If  and  then the value of 

equals to:

A. 1

B. 4

C. 16

D. 64

Answer: A

Watch Video Solution

G(x) = .
1

g(x)
f(4) = 2 f' (4) = ,

1

16
(G' (2))2

49. If  then the sum of

square of reciprocal of all the values of x where f (x) is non-di�erentiable,

is equal to:

f(x) = max . (x4, x2, )∀x ∈ [0, ∞),
1

81

https://dl.doubtnut.com/l/_To7fcM0Lmjgj
https://dl.doubtnut.com/l/_1hqRBnPDVag2
https://dl.doubtnut.com/l/_mpFOl2RAI9Sh


A. 1

B. 81

C. 82

D. 

Answer: C

Watch Video Solution

82

81

50. If  is derivable at  such that 

then the value of  is equal

to:

A. 1

B. 2

C. 3

D. 4

f(x) x = 2 f(2) = 2 and f' (2) = 4,

lim
h→ 0

(ln(f(2 + h2)) − ln(f(2 − h2)))
1

h2

https://dl.doubtnut.com/l/_mpFOl2RAI9Sh
https://dl.doubtnut.com/l/_zwbZdzauiuBV


Answer: D

Watch Video Solution

51. Let 

Number of points at which the function  is non-di�erentiable in

 is

A. 5

B. 4

C. 3

D. 2

Answer: C

Watch Video Solution

f(x) = (x2 − 3x + 2)∣∣(x3 − 6x2 + 11x − 6)∣∣ + ∣
∣sin(x + )∣

∣
π

4

f(x)

[0, 2π],

https://dl.doubtnut.com/l/_zwbZdzauiuBV
https://dl.doubtnut.com/l/_NruGizAv56JQ


52. Let f be a real - valued function de�ned on R ( the set of real numbers)

such that   

The value of f(10) is equal to

A. 28

B. 24

C. 32

D. 18

Answer: C

Watch Video Solution

f(x) = sin− 1(sinx) + cos − 1(cos x)

53. If  then the value of  is equal to:

A. 10

B. 11

f(x) = ,
(x + 1)7√1 + x2

(x2 − x + 1)
6

f' (0)

https://dl.doubtnut.com/l/_Z6svy0H933pv
https://dl.doubtnut.com/l/_16qdrKcHesaa


C. 13

D. 15

Answer: C

Watch Video Solution

54. Statement.1 : The function 

is discontinuous at   

Statement.2: 

A. a) Statement:1 is ture , Statement:2 is true and Statement:2 is

correct explanation for Statement-1

B. b) Statement-1 is true, Statement-2 is true and Statement-2 is not

the correct explanation for Statemetn-1

C. c) Statement-1 is true, Statement-2 is false

D. d) Statement-1 is false, Statement-2 is true

f(x) = lim
x→ ∞

loge(1 + x) − x2n sin(2x)

1 + x2n

x = 1

L. H. L. = R. H. L. ≠ f(1).

https://dl.doubtnut.com/l/_16qdrKcHesaa
https://dl.doubtnut.com/l/_1aK1wy82g76A


Answer: C

Watch Video Solution

55. If  then number of points

for  where  discontinous is:

A. (a) 0

B. (b) 1

C. (c) 2

D. (d) In�nitely many

Answer: A

Watch Video Solution

f(x) = [
x if x is rational

1 − x  if x is irrational 
,

x ∈ R, y = f(f(x))

56. Number of points where

 is non-f(x) = {
max (∣∣x2 − x − 2∣∣,x2 − 3x) x ≥ 0

max (ln( − x),ex) x < 0

https://dl.doubtnut.com/l/_1aK1wy82g76A
https://dl.doubtnut.com/l/_qKGC2H6c0QDc
https://dl.doubtnut.com/l/_iCh7lEgbfmod


di�erentiable will be:

A. 1

B. 2

C. 3

D. None of these

Answer: C

Watch Video Solution

57. If the function

 then the

reciprocal of  is_________

A. 

B. 

C. 

f(x) = − 4e + 1 + x + + andg(x) = f − 1(x),
1 − x

2
x2

2

x3

3

g ′( )
−7
6

1

5

−
1

5

6

7

https://dl.doubtnut.com/l/_iCh7lEgbfmod
https://dl.doubtnut.com/l/_d8I3cGC2PYZy


D. 

Answer: A

Watch Video Solution

−
6

7

58. Find k, if possible, so that 

 is continious at 

A. 

B. 

C. 

D. not possible

Answer: C

Watch Video Solution

f(x) =

⎡
⎢ ⎢ ⎢ ⎢
⎣

x < 0

k x = 0

x > 0

ln ( 2 − cos 2x )

ln2 ( 1 + sin 3x )

esin 2x − 1

ln ( 1 + tan 9x )

x = 0.

2

3

1

9

2

9

https://dl.doubtnut.com/l/_d8I3cGC2PYZy
https://dl.doubtnut.com/l/_uovbhAV42AKe
https://dl.doubtnut.com/l/_k1AstGpyaMAs


59. A function is reprersented parametrically by the equations

 is__________

A. 2

B. 0

C. 

D. 

Answer: C

Watch Video Solution

x = ; y = +
.
Thenthevalueof

∣
∣
∣

− x( )
3∣
∣
∣

1 + t

t3

3

2t2

2

t

dy

dx

dy

dx

−1

−2

60. If  then:  

 then the value of  equals to:

A. 7

B. 8

C. 9

y2 = 1 + 2√2 cos 2x,

= y(py2 + 1)
d2y

dx
2

(p + q)

https://dl.doubtnut.com/l/_k1AstGpyaMAs
https://dl.doubtnut.com/l/_lLNJWJMiSYmK


D. 10

Answer: D

Watch Video Solution

61. If  then :  

 then the vlaue of  equals to:

A. 7

B. 10

C. 9

D. 15

Answer: B

Watch Video Solution

y− 2 = 1 + 2√2 cos 2x,

= y(py2 + 1)(qy2 − 1)
d2y

dx
2

(p + q)

https://dl.doubtnut.com/l/_lLNJWJMiSYmK
https://dl.doubtnut.com/l/_if6C6ZUZmh9U


62. Let  is not identically zero, di�erentiable function and

satisfy the equals 

then 

A. 3

B. 5

C. 10

D. 15

Answer: B

Watch Video Solution

f :R → R

f(xy) = f(x)f(y) and f(x + z) = f(x) + f(z),

f(5) =

63. If  then 

A. 

B. 

C. 

y = (x + √1 + x2)
n

(1 + x2) + x
d2y

dx
2

dy

dx

n2y

y−n2

−y

https://dl.doubtnut.com/l/_VZDAsADHeQqn
https://dl.doubtnut.com/l/_c8UKO7p8b6zs


D. 

Answer: A

Watch Video Solution

2x2y

64. Let  then  equal

to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

g(x) = f(x − √1 − x2) and f' (x) = 1 − x2 g' (x)

1 − x2

√1 − x2

2x(x + √1 − x2)

2x(x − √1 − x2)

https://dl.doubtnut.com/l/_c8UKO7p8b6zs
https://dl.doubtnut.com/l/_EhCPJ6sjYup6


65. Let  then:

A. a) f (x) is continuous at 

B. b) 

C. c) 

D. d)  does not exist

Answer: C

Watch Video Solution

f(x) lim
x→ ∞

log, (2 + x) − x2x sinx

1 + x2n

x = 1

lim
x→ 1

f(x) = log, 3

lim
x→ 1 +

f(x) = − sin 1

lim
x→ 1 +

f(x)

66. If  for all  and

A. 3

B. 1

C. 

f(x + y) = f(x) × f(y) x, y ∈ R

f(5) = 2, f' (0) = 3, thenf' (5) =

−6

https://dl.doubtnut.com/l/_c20eD8SBKV2F
https://dl.doubtnut.com/l/_bmnw1uXgWVqt


D. 6

Answer: C

Watch Video Solution

67. Let  then:

A. a) f (x) continuous at 

B. b) 

C. c) 

D. d)  does not exist

Answer: C

Watch Video Solution

f(x) lim
x→ ∞

log, (2 + x) − x2x sinx

1 + x2n

x = 1

lim
x→ 1 −

f(x) = loge 3

lim
x→ 1 +

f(x) = − sin 1

lim
x→ 1 −

f(x)

https://dl.doubtnut.com/l/_bmnw1uXgWVqt
https://dl.doubtnut.com/l/_cVayOhdDzTeL


68. If  is continous at  then

which of the following statement is false ?

A. a) 

B. b) 

C. c) 

D. d) 

Answer: C

Watch Video Solution

f(x) = {
x ≠ 0

x2 x = 0

x−ex + 1 − ( 1 − cos 2x )

x2 x = 0

k =
−5

2

{k} =
1

2

[k] = − 2

[k]{k} =
−3

2

69. Let  then the exhausive set of values

of for which f (x) has exactly 6 points of non-derivability, is:

A. 

B. 

f(x) = ∣∣∣∣x
2 − 10x + 21∣∣ − p∣∣,

(4, ∞)

(0, 4)

https://dl.doubtnut.com/l/_kCpPH62VFUH2
https://dl.doubtnut.com/l/_9oL8qUAj0FLw


C. 

D. 

Answer: B

Watch Video Solution

[0, 4]

( − 4, 4)

70. If  then f (0) is equal to :

A. 4

B. 3

C. 2

D. 1

Answer: D

Watch Video Solution

f(x) = √ ,
1 + sin− 1 x

1 − tan− 1 x

https://dl.doubtnut.com/l/_9oL8qUAj0FLw
https://dl.doubtnut.com/l/_0iGcr8OKa9Er


71. For  then 

 equals :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t ∈ (0, 1), Letx = √2sin − 1 ( t ) and y = √2cos − 1t,

1 + ( )
2

dy

dx

x2

y2

y2

x2

x2 + y2

y2

x2 + y2

x2

72. Let  then set of all

possible value (s) of for which (fog) (x) is discontinuous is:

A. 

B. 

C. 

f(x) = − 1 + |x − 2| and g(x) = 1 − |x|

{0, 1, 2}

{0, 2}

{0}

https://dl.doubtnut.com/l/_uKtz2ex39RVu
https://dl.doubtnut.com/l/_QM2cO6etJmyb


D. an empty set

Answer: D

Watch Video Solution

73. If  then  is equal to  denotes

greatest integer function):

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = [x]tan(πx) f' (k' ) (k ∈ and [. ]

(k − 1)π( − 1)k

kπ

kπ( − 1)k+ 1

(k − 1)π( − 1)k− 1

https://dl.doubtnut.com/l/_QM2cO6etJmyb
https://dl.doubtnut.com/l/_yOylDZUtQBGj


74. If  is continous at  then:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = [
x ≠ 0

2 x = 0

aesin x + be− sin x − c

x2
x = 0,

a = b = c

a = 2b = 3c

a = b = 2c

2a = 2b = c

75. If tan x cot  where  is constant and 

 equal to:

A. 0

B. 1

C. 2

y = secα α

α ∈ ( − , )then at( , )
π

2

π

2

d2y

dx2

π

4

π

4

https://dl.doubtnut.com/l/_ErPhJ47Rhm7C
https://dl.doubtnut.com/l/_HF6FMoKPvyPF


D. 3

Answer: A

Watch Video Solution

76. If  then 

 is:

A. (a)

B. (b)

C. (c)56

D. (d)190

Answer: C

Watch Video Solution

y = (x − 3)(x − 2)(x − 1)x(x + 1)(x + 2)(x + 3),

atx = 1
d2y

dx
2

−101

−48

https://dl.doubtnut.com/l/_HF6FMoKPvyPF
https://dl.doubtnut.com/l/_DpU4B4ijjuUN


77. Leg  If 

 is continuous at all 

A. all natural numbers only

B. all integers only

C. all rational numbers only

D. all real numbers

Answer: D

Watch Video Solution

f(x + y) = f(x) + f(y)f or allx, y ∈ R,

f(x)iscont ∈ ueatx = 0, showthatf(x) x.

78. If

then the value of  equals:

A. 1

B. 

f(x) = 3x9 − 2x4 + 2x3 − 3x2 + x + cos x + 5 and g(x) = f − 1(x),

g' (6)

1

2

https://dl.doubtnut.com/l/_EHlqPT6ezBrF
https://dl.doubtnut.com/l/_4XmmlcfyAJvS


C. 2

D. 3

Answer: A

Watch Video Solution

79. about to only mathematics

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

d' f' ' − f' g' '

(g' )2

g' f' ' − f' g' '

(g' )3

fg' ' − g' f' '

(g' )
3

https://dl.doubtnut.com/l/_4XmmlcfyAJvS
https://dl.doubtnut.com/l/_97B0HppKdN33


80. Let

 then

the number of points where  is not di�erentiable.

A. 0

B. 1

C. 2

D. None of these

Answer: C

Watch Video Solution

f(x) = [
x + 1 x < 0

(x − 1) x ≥ 0
and g(x) = [

x + 1 x < 0

(x − 1)2
x ≥ 0

g(f(x))

81. 

f(x)=[sinx]+[cosx] , , where[.] denotes the greatest integer

function. Total number of point where f (x) is non-di�erentiable is equal

to 

i) 2 

xε[0, 2π]

https://dl.doubtnut.com/l/_1zmt7Q3CcY0j
https://dl.doubtnut.com/l/_R63tvxXyYSj2


ii) 3 

iii) 4 

iv) 5

A. 2

B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

82. Let 

Then

A. g (x) is discontinuous at 

B.  is continous for 

f(x) = cos x, g(x) = {
min {f(t) : 0 ≤ t ≤ x}, x ∈ [0,π]

(sinx) − 1, x > π

x = π

g(x) x ∈ [0, ∞)

https://dl.doubtnut.com/l/_R63tvxXyYSj2
https://dl.doubtnut.com/l/_RxVepdVbxlFk


C.  is di�erentiable at 

D.  is di�erentiable for 

Answer: B

Watch Video Solution

g(x) x = π

g(x) x ∈ [0, ∞)

83. If  and  represents the  derivative of 

 at , then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = (4 + x)n, nεN f r(0) rth

f(x) x = 0
∞

∑
r= 0

(f r(0))

r !

2n

3n

5n

4n

https://dl.doubtnut.com/l/_RxVepdVbxlFk
https://dl.doubtnut.com/l/_jMexmiQM1s5j
https://dl.doubtnut.com/l/_XqtMbUHWWK4M


84. Let  then domain of  is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
⎧
⎨⎩

, |x| ≥ 1

, |x| < 1
,

x

1 + |x |
x

1 − |x |

f' (x)

( − ∞, ∞)

( − ∞, ∞) − { − 1, 0, 1}

( − ∞, ∞) − { − 1, 1}

( − ∞, ∞) − {0}

85. If the function

 then the

value of  equals :

A. 

B. 

f(x) = − 4e + 1 + x + + and g(x) = f − 1(x),
1 − x

2
x2

2
x3

3

g'( )
−7
6

1

5

−
1

5

https://dl.doubtnut.com/l/_XqtMbUHWWK4M
https://dl.doubtnut.com/l/_LMswIW5A2mmL


C. 

D. 

Answer: A

Watch Video Solution

6

7

−
6

7

86. The number of points at which the function

 is not di�erentiable in the interval 

 is ___

A. Zero

B. One

C. Two

D. Three

Answer: A

Watch Video Solution

f(x) = (x − |x|)2(1 − x + |x|)2

( − 3, 4)

https://dl.doubtnut.com/l/_LMswIW5A2mmL
https://dl.doubtnut.com/l/_h5ABjKOp52mO


87. If  then  is equal to:

A. 4

B. 3

C. 2

D. 1

Answer: D

Watch Video Solution

f(x) = √ ,
1 + sin− 1 x

1 − tan− 1 x
f' (0)

88. If

such that  is continous  then the ordered pair (a,b) is

(where {.} denotes fractional part function):

A. 

f(x) = [(ex− 1, , , 0 ≤ x ≤ 1), (x + 1 − {x}, ' , 1 < x < 3) and g(x) = x

f(x)g(x) [0, 3]

(2, 3)

https://dl.doubtnut.com/l/_h5ABjKOp52mO
https://dl.doubtnut.com/l/_TfDQFXs5gsZc
https://dl.doubtnut.com/l/_6BZAjkAGAQup


B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, 2)

(3, 2)

(2, 2)

89. Use the following table and the fact that  is invertible and

di�erentiable everywhere to �nd   

A. 0

B. 

C. 

D. 

f(x)

(f − 1(3))' :

x f(x) f' (x)

3 1 7

6 2 10

9 3 5

1

5

1

10

1

7

https://dl.doubtnut.com/l/_6BZAjkAGAQup
https://dl.doubtnut.com/l/_Y0OZ3QqtTcb2


Exercise One Or More Than One Answer Is Are Correct

Answer: B

Watch Video Solution

90. Let  for all x ∈ R, and let 

 for t ∈ [1, x] for all x ∈ (1, ∞).Which of

the following is true ?

A. (a) 0

B. (b) 1

C. (c) 2

D. (d) 3

Answer: C

Watch Video Solution

f(x) = (1 − x)2 sin2 x + x2

g(x) = ∫( − ln t)f(t)dt
2(t − 1)

t + 1

https://dl.doubtnut.com/l/_Y0OZ3QqtTcb2
https://dl.doubtnut.com/l/_rCnVhrzXoda0
https://dl.doubtnut.com/l/_osCc6PvBJyYU


1. If  has exactly one point of

discontinuity, then the value of  can be:

A. 1

B. 

C. 2

D. 

Answer: C::D

Watch Video Solution

f(x) = tan− 1(sgn(n2 − λx + 1))

λ

−1

−2

2. , then:

A. f (x) is non-di�erentialbe at exactly three points

B. f (x) is continous in 

C.  is di�erentiable in 

f(x) =

⎧⎪
⎨
⎪⎩

2(x + 1) x ≤ − 1

√1 − x2 −1 < x < 1

|||x| − 1| − 1| x ≥ 1

( − ∞, 1]

f(x) ( − ∞, − 1)

https://dl.doubtnut.com/l/_osCc6PvBJyYU
https://dl.doubtnut.com/l/_7GlV4jgisxzD


D. f (x) is �nite type of discontinuity at  but continous at 

Answer: A::C::D

Watch Video Solution

x = 1,

x = − 1

3. Let  which of the

following statement (s) is/are correct ?

A. f (x) is continous 

B.  is non-dervable at 

C. 

D.  does not exist

Answer: A::B::C

Watch Video Solution

f(x) =
⎡

⎣

(x ≠ 0)

0 x = 0
x ≠

x (3e1 /x + 4 )

2 −e1 /x
1

ln 2

atx = 0

f(x) x = 0

f' (0+ ) = − 3

f' (0− )

https://dl.doubtnut.com/l/_7GlV4jgisxzD
https://dl.doubtnut.com/l/_Jezeb5S6NPK5


4. Let  then

A. f (x) is continous at 

B. f (x) is di�erentiable at 

C.  is continous but not di�erentiable at 

D. 

Answer: A::B::D

Watch Video Solution

|f(x)| ≤ sin2 x, ∀x ∈ R,

x = 0

x = 0

f(x) x = 0

f(0) = 0

5. Let   

If f is continous at  then correct statement (s) is/are:

A. 

B. 

C. 

f(x) =
⎡
⎢ ⎢
⎣

x < 0

(1 + ( )) x > 0

a ( 1 −x sin x ) + b cos x+ 5

x2

dx+dx3

dx2

1
x

x = 0

a + c = − 1

b + x = − 4

a + b = − 5

https://dl.doubtnut.com/l/_B6eWfae2kLL5
https://dl.doubtnut.com/l/_LxdZxpDzqNCa


D.  irrational number

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

Watch Video Solution

c + d = an

6. If  have more than 3 points non-derivability then

the value of p can be :

A. 0

B. 

C. 

D. 2

Answer: B::C

Watch Video Solution

f(x) = |||x| − 2| + p|

−1

−2

https://dl.doubtnut.com/l/_LxdZxpDzqNCa
https://dl.doubtnut.com/l/_PQnuT9214p92


7. Identify the options having correct statement:

A.  is no where non-di�erentiable

B. 

C.  is an odd function

D.  is discontinous at exactly one point

Answer: A::B::C

Watch Video Solution

f(x) = 3√x2|x| − |x|

lim
x→ ∞

((x + 5)tan− 1(x + 1)) − ((x + 1)tan− 1(x + 1)) = 2π

f(x) = sin(ln(x + √x2 + 1))

f(x) =
4 − x2

4x − x3

8. A twice di�erentiable function f(x)is de�ned for all real numbers and

satis�es the following conditions

. The function  is de�ned by 

, where 'a' is any constant If

. Find the value(s) of 'a'

A. 1

f(0) = 2; f' (0) − − 5 and f' ' (0) = 3 g(x)

g(x) = eax + f(x) ∀x ∈ R

g' (0) + g' ' (0) = 0

https://dl.doubtnut.com/l/_xH672LXdRX0B
https://dl.doubtnut.com/l/_Og8a17C0Ysp4


B. 

C. 2

D. 

Answer: A::D

Watch Video Solution

−1

−2

9. If , then

A. di�erentiable everwhere

B. not di�erentiable at 

C. not di�entiable at 

D. continous at 

Answer: A::D

Watch Video Solution

f(x) = |sinx|

x = nπn, ∈ I

x = 0

x = 0

https://dl.doubtnut.com/l/_Og8a17C0Ysp4
https://dl.doubtnut.com/l/_NemRlm23mNnF
https://dl.doubtnut.com/l/_KT80VmoDY3eJ


10. Let  represent the greatest integer function and 

then :

A.  does not exist

B. f (x) is continuous at 

C. f (x) is not di�erentiable at 

D. 

Answer: B::D

Watch Video Solution

[. ] f(x) = [tan2 x]

lim
x→ 0

f(x)

x = 0

x = 0

f' (0) = 0

11. Let f be a di�erentiable function satisfying

 Then which of the following is correct

regarding f:

A. (a) If  then 

B. (b)  for all ral values of x,y

f' (x) = f' ( − x) ∀x ∈ R.

f(1) = f(2), f( − 1) = f( − 2)

f(x) + f(y) = f( (x + y)))
1

2

1

2

1

2

https://dl.doubtnut.com/l/_KT80VmoDY3eJ
https://dl.doubtnut.com/l/_cnmgeosST0nL


C. (c) Let  be an even function, then 

D. (d) 

Answer: A::D

Watch Video Solution

f(x) f(x) = 0 ∀x ∈ R

f(x) + f( − x) = 2f(0) ∀x ∈ R

12. Let  be a function, such that 

then  is:

A. discontinous at 

B. continous at 

C. non-di�erentiable at 

D. di�erentiable at 

Answer: B::D

Watch Video Solution

f :R → R |f(x)| ≤ x4n, n ∈ N ∀n ∈ R

f(x)

x = 0

x = 0

x = 0

x = 0

https://dl.doubtnut.com/l/_cnmgeosST0nL
https://dl.doubtnut.com/l/_isR36sRT32fB
https://dl.doubtnut.com/l/_HWLXb4jrWKb2


13. Let  when x is an integer and 

when x is not an integer ([] is ghe greatest integer function) then:

A.  exists, but g (x) is not continous at 

B.  does not exist

C. gog is continous for all x

D. fog is continous for all x

Answer: A::B

Watch Video Solution

f(x) = [x] and g(x) = 0 g(x) = x2

lim
x→ 1

g(x) x = 1

lim
x→ 1

f(x)

14. let the function f be de�ned by 

Then:

A. f (x) is continous in R if 

B. f (x) is di�erentiable in R if 

C. If  then f(x) is continuos in R

f(x) = {
p + qx + x2, x < 2

2px + 3qx2, x ≥ 2
,

3p + 10q = 4

p = q =
4
13

p = − 2, q = 1,

https://dl.doubtnut.com/l/_HWLXb4jrWKb2
https://dl.doubtnut.com/l/_PoI1grrfOKFs


D. f (x) is di�erentiable in R if 

Answer: A::B::C

Watch Video Solution

1p + 11q = 4

15. Let  Which of the following are true ?

A. f (x) is not di�ererntiable at 

B. f (x) is not di�erentiable at 

C. f (x) is di�erentiable at 

D. f (x) is di�erentiable at 

Answer: A::B::C

Watch Video Solution

f(x) = |2x − 9| + |2x + 9|.

x =
9

2

x =
−9

2

x = 0

x = , 0,
−9

2

9

2

16. Let  Then:f(x) = max (x, x2x3) ∈ − 2 ≤ x ≤ 2.

https://dl.doubtnut.com/l/_PoI1grrfOKFs
https://dl.doubtnut.com/l/_PCaK61XmxsdJ
https://dl.doubtnut.com/l/_vbNVZS1iSkFk


A. f (x) is continous in 

B.  is not di�erentiable at 

C. 

D. 

Answer: A::B::C

Watch Video Solution

−2 ≤ x ≤ 2

f(x) x = 1

f( − 1) + f( ) =
3

2

35

8

f( − 1)f'( ) =
3

2

−35

4

17. Let  be a di�erentiable function satisfying  ,

x,y R,  and ,  then

A. sgn  is non-di�erentiable at exactly one point

B. 

C.  has 3 solutions

D.  has in�nitely many solutions

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

f(x) f(y)f( ) = f(x)
x

y
∀

∈ y ≠ 0 f(1) ≠ 0 f' (1) = 3

(f(x))

lim
x→ 0

= 0
x2(cos x − 1)

f(x)

f(x) = x

f(f(x)) − f 3(x) = 0

https://dl.doubtnut.com/l/_vbNVZS1iSkFk
https://dl.doubtnut.com/l/_3mkp84NGwsdL


Watch Video Solution

18. Let  satisfy 

are the roots of  then which of the following is/are correct ([.]

denots greatest integer function) ?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) = (x2 − 3x + 2)(x2 + 3x + 2) and α, β, γ α < βγ

f' (x) = 0

[α] = − 2

[β] = − 1

[β] = 0

[α] = 1

19. Let  is given by  

 then:

f :R → R

f(x) = {
p + qx + x2 x < 2

2px + 3qx2 x ≥ 2

https://dl.doubtnut.com/l/_3mkp84NGwsdL
https://dl.doubtnut.com/l/_Np4WFsYbu8F1
https://dl.doubtnut.com/l/_zr6nhkdvVs79


A. f (x) is continous in R if 

B.  is di�erentiable in R is 

C. If  then f(x) is continous in R

D. f (x) is di�erentiable in R is 

Answer: A::B::C

Watch Video Solution

3p + 10q = 4

f(x) p = q =
4
13

p = − 2, q = 1,

2p + 11q = 4

20. Let 

A. 

B. 

C. 

D. 

y = exs ∈ x3 + (tanx)x
.
F ∈ d .

dy

dx

ex sin (x3 ) [3x3 cos(x3) + sin(x3)] + (tanx)x[ln tanx + 2x cos ec2x]

ex sin (x3 ) [x3 cos(x3) + sin(x3)] + (tanx)x[ln tanx + 2x cos ec2x]

ex sin (x3 ) [x3 sin(x3) + sin(x3)] + (tanx)x[ln tanx + 2 cos ec2x]

ex sin (x3 ) [3x3 cos(x3) + sin(x3)] + (tanx)x[ln tanx + ]
x sec2

tanx

https://dl.doubtnut.com/l/_zr6nhkdvVs79
https://dl.doubtnut.com/l/_6G9lLVlbeMZs


Answer: A::D

Watch Video Solution

21. Let

then:

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) = x + (1 − x)x2 + [1 − x)(1 − x2) + …. . + (1 − x)……. (1 − xn

f(x) = −
n

∏
r= 1

(1 − nr)

f(x) = 1 −
n

∏
r= 1

(1 − xr)

f(x) = (1 = f(x))(
n

∏
r= 1

)
rxr− 1

(1 − xr)

f' (x) = f(x)((
n

∏
r= 1

)
rxr− 4

(1 − xr)

https://dl.doubtnut.com/l/_6G9lLVlbeMZs
https://dl.doubtnut.com/l/_KDnkVx75Aft6


22. Let 

If derivative of  w.r.t.  exists and is equal to  then

which of the followig is/are correct?

A. 

B. 

C. 

D. 

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

Watch Video Solution

f(x) = [
x2 + a 0 ≤ x < 1

2x + b 1 ≤ x ≤ 2
and g(x) = [

3x + b 0 ≤ x < 1

x3 1 ≤ x ≤ 2

f(x) g(x)atx = 1 λ,

a + b = − 3

a − b = 1

= 3
ab

λ

= 3
−b

λ

23. If  di�erentiable

function in [0, 2], where  denotes the greatest integer function, then

A. 

f(x) =
⎧
⎨⎩

+ ax2 + b, for 0 ≤ x ≤ 1

2 cos πx + tan− 1 x, for 1 < x ≤ 2

sin [x2 ]π

x2 − 3x− 18

[ ⋅ ]

a =
1

3

https://dl.doubtnut.com/l/_aMo5UGIGCrdT
https://dl.doubtnut.com/l/_valPT8dOgPzZ


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

a =
1

6

b = −
π

4

13

6

b = −
π

4
7
3

24. Let   

 

A. 

B. 

C. 

D. 

f(x)[
1 + x, 0 ≤ x ≤ 2

3 − x, 2 < x ≤ 3
:

g(x) = f(f(x)) :

x = 1

x = 2

x =
5

2

x = 3

https://dl.doubtnut.com/l/_valPT8dOgPzZ
https://dl.doubtnut.com/l/_yhQFvgODyqjJ


Answer: A::B

Watch Video Solution

25. Let

Let n be the numbers of real roots of  then:

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) = (x + 1)(x + 2)(x + 3)…. . (x + 100) and g(x) = f(x)f' ' (x) − f

g(x) = 0,

n < 2

n > 2

n < 100

n > 100

https://dl.doubtnut.com/l/_yhQFvgODyqjJ
https://dl.doubtnut.com/l/_b2qsSoxT5k9n


26. Let   

 If h(x)=f(x) is discontinuous at exactly

one point, then which of the following are correct?

A. 

B. 

C. 

D. 

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

Watch Video Solution

f(x) = {
|x| − 3 x < 1

|x − 2| + a x ≥ 1

g(x) = {
2 − |x| x < 1

Sgn(x) − b x ≥ 1

a = − 3, b = 0

a = − 3, b = − 1

a = 2, b = 1

a = 0, b = 1

27. Let f (x) be a continous function in  such that  

 Then which of the following

is/are corrent

[ − 1, 1]

f(x) =

⎡
⎢ ⎢ ⎢ ⎢ ⎢
⎣

−1 ≤ x < 0

1 x = 0

0 < x ≤ 1

ln (ax2 + bx+ c )

x2

sin ( ex
2

− 1)

x2

https://dl.doubtnut.com/l/_ZQlwffnMZkb8
https://dl.doubtnut.com/l/_zeY8MgKPvFrb


A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

a + b + c = 0

b = a + c

c = 1 + b

b2 + c2 = 1

28. f (x) is di�erentiable function satisfying the relationship

  

Also  Then which of the following

statement (s) is/are correct about  ?

A.  denotes greatest integer function)

B. 

C.  is even

D. 

f 2(x) + f 2(y) + 2(xy − 1) = f 2(x + y) ∀x, y ∈ R

f(x) > 0 ∀x ∈ R and f(√2) = 2.

f(x)

[f(3)] = 3([. ]

f(√7) = 3

f(x)

f' (0) = 0

https://dl.doubtnut.com/l/_zeY8MgKPvFrb
https://dl.doubtnut.com/l/_p2sxyzAjSmat


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

Watch Video Solution

29. 

The function (where [.] denotes greatest

integer function): 

i)has domain [−1,1] 

ii)is discontinous at two points in its domain 

iii) is discontinous at x=0 

iv)is discontinous at x = 1

A. has domain 

B. is discontinous at two points in its domain

C. is discontinous at 

D. is discontinous at 

Answer: A::B::D

f(x) = [√1 − √1 − x2],

[ − 1, 1]

x = 0

x = 1

https://dl.doubtnut.com/l/_p2sxyzAjSmat
https://dl.doubtnut.com/l/_7PYIRwWUmKY2


Watch Video Solution

30. A function f(x) satis�es the relation

. If f'(0) = - 1, then

A. f (x) is a polynomial funciton

B. f (x) is an exponetial function

C. f (x) is twice di�erentiable for all 

D. 

Answer: A::C::D

Watch Video Solution

f(x + y) = f(x) + f(y) + xy(x + y), ∀x, y ∈ R

x ∈ R

f' (3) = 8

31. The points of discontinuities of 

is/are:(where [.] denotes greattest integer function)

A. 

f(x) = [ ]cos[ ]in[ , π]
6x

π

3x

π

π

6

π

6

https://dl.doubtnut.com/l/_7PYIRwWUmKY2
https://dl.doubtnut.com/l/_xRoWtmLutBWo
https://dl.doubtnut.com/l/_eRtVz0xD7gu9


B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

π

3

π

2

π

32. Check the continuity of f(x) =  at 

A.  are continous

B.  is continous,  is not continous

C.  is continous

D.  is non di�erentiable

Answer: A::B::D

Watch Video Solution

⎧
⎨⎩

if 0 ≤ x ≤ 1

2x2 − 3x + if 1 < x ≤ 2

x2

2
3
2

x = 1

f(x), f' (x)

f' (x) f' ' (x)

f' ' (x)

f' ' (x)

https://dl.doubtnut.com/l/_eRtVz0xD7gu9
https://dl.doubtnut.com/l/_H2o0LpTkZiJZ


33. If  is equal to

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

x = ϕ(t), y = Ψ(t),  then 
d2y

dx2

ϕ'ψ' ' − ψ' ϕ' '

(ϕ' )2

ϕ'ψ' ' − ψ' ϕ' '

(ϕ' )
3

−
ψ' '

ϕ'

ψ' ϕ' '

(ϕ' )
2

−
ψ' '

(ϕ' )2

ψ' ϕ' '

(ϕ' )3

34.  where [.] dentoes the greatest

integer function. Then

A. gof is continous for all x

B. gof is not continous for all x

f(x) = [x] and g(x) = {
0, x ∈ I

x2, ∈ I

https://dl.doubtnut.com/l/_H2o0LpTkZiJZ
https://dl.doubtnut.com/l/_36qAVo7xR5t7
https://dl.doubtnut.com/l/_H2qzIhjZ4JyD


C. fog is continous everywhere

D. fog is not continous everywhere

Answer: A

Watch Video Solution

35. Let  de�ned as ln x and  then

correct statement (s) is/are:

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

f :R+ → R f(x) = ex + g = f − 1

g' ' (e) =
1 − e

(1 + e)3

g' ' (e)
e − 1

(1 + e)3

g' (e) = e + 1

g' (e) =
1

e + 1

https://dl.doubtnut.com/l/_H2qzIhjZ4JyD
https://dl.doubtnut.com/l/_2YDweijsJqhk
https://dl.doubtnut.com/l/_EgWK70OJIvCz


Exercise Comprehension Type Problems

36. Let  then which of the

following hold(s) good ?

A. 

B.  is di�erentiable at 

C.  is continous at 

D.  is discontinous at 

Answer: A::C::D

Watch Video Solution

f(x) =

⎡
⎢ ⎢
⎣

x < 2

[x − 1] 2 ≤ x < 3

x2 − 8x + 17 x ≥ 3

:

3x−x2

2

lim
x→ 2

f(x) = 1

f(x) x = 2

f(x) x = 2

f(x) x = 3

1. Let   

(where {.} denotes fractional part function) 

Left derivative of  is:

f(x) = lim
n→ ∞

n2 tan(ln(sec )) and g(x) = min (f(x), {x}}
x

n

ϕ(x) = e
√2f ( x ) atx = 0

https://dl.doubtnut.com/l/_EgWK70OJIvCz
https://dl.doubtnut.com/l/_WFMgwrrA4QgJ


A. 0

B. 1

C. 

D. Does not exist

Answer: C

Watch Video Solution

−1

2. Let 

(where {.} denotes fractional part function) 

Left derivative of  is:

A. 2

B. 1

C. 0

D. 3

f(x) = lim
n→ ∞

n2 tan(ln(sec )) and g(x) = min (f(x), {x}}
x

n

ϕ(x) = e
√2f ( x ) atx = 0

https://dl.doubtnut.com/l/_WFMgwrrA4QgJ
https://dl.doubtnut.com/l/_RsX2f9NYjmv5


Answer: A

Watch Video Solution

3. 

  

The value of g(0) is

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

f(x) = x2 + xg' (1) + g' ' (2) and g(x) = f(1)x2 + xf' (x) + f' (x).

https://dl.doubtnut.com/l/_RsX2f9NYjmv5
https://dl.doubtnut.com/l/_ZFFulVeypqMw


4. Let  be two di�erentiable functions, de�ned as:  

The number of integers in the domain of the function

 is:

A. (a) 0

B. (b) 1

C. (c) 2

D. (d) In�nite

Answer: C

Watch Video Solution

f(x) and g(x)

f(x) = x2 + xg' (1) + g' ' (2) and g(x) = f(1)x2 + xf' (x) + f' ' (x).

F (x) = √− + √3 − x
f(x)

g(x)

5. De�ne:  

 

f(x) = ∣∣x
2 − 4x + 3∣∣lnx + 2(x − 2)

1 / 3
, x > 0

h(x) = {
x − 1, x ∈ Q

x2 − x − 2, x ∈ Q

https://dl.doubtnut.com/l/_eKQvbCeycApZ
https://dl.doubtnut.com/l/_Axm4EGdSGCgy


 is non-di�erentiable at…… points and the sum of corresponding x

value (s) is ……

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x)

3, 6

2, 3

2, 4

2, 5

6. De�ne:  

 

h (x) is discontinous at 

A. 

B. 

f(x) = ∣∣x
2 − 4x + 3∣∣lnx + 2(x − 2)1 / 3, x > 0

h(x) = {
x − 1, x ∈ Q

x2 − x − 2, x ∈ Q

x = ……

1 + √2

tan
3π

8

https://dl.doubtnut.com/l/_Axm4EGdSGCgy
https://dl.doubtnut.com/l/_ACW7j1ySX6hl


C. 

D. 

Answer: D

Watch Video Solution

tan
7π
8

√2 − 1

7. Consider a function de�ned in   

 where {.} denotes the fractional

part function. 

The total number of points of discontinuity of  for  is:

A. 0

B. 1

C. 2

D. 4

Answer: B

[ − 2, 2]

f(x) =

⎧⎪
⎨
⎪⎩

{x} −2 ≤ x < − 1

|sgnx| −1 ≤ x ≤ 1

{ − x} 1 < x ≤ 2

,

f(x) x ∈ [ − 2, 2]

https://dl.doubtnut.com/l/_ACW7j1ySX6hl
https://dl.doubtnut.com/l/_GX3kkXvlFCgV


Watch Video Solution

8. Let a function  be de�ned in  as  

 where  and sgn  denote

fractional part and signum functions, respectively. Then �nd the area

bounded by the graph of  an the x-axis.

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

f(x) [ − 2, 2]

f(x) =

⎧⎪
⎨
⎪⎩

{x}, −2 ≤ x < − 1

|sgn x|, −1 ≤ x ≤ 1

{ − x}, 1 < x ≤ 2

{x} x

f(x)

https://dl.doubtnut.com/l/_GX3kkXvlFCgV
https://dl.doubtnut.com/l/_2e3NlMqofaGO


9. Consider a function  in  de�ned as :  

  

where [.] denotes greatest integer function then. 

 equals

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

f(x) [0, 2π]

f(x) = [
[sinx] + [cos x] 0 ≤ x ≤ π

[sinx] − [cos x] π < x ≤ 2π

lim
x→ ( )

+
, f(x)

3π
2

10. Consider a function  in  de�ned as :  

  

f(x) [0, 2π]

f(x) = [
[sinx] + [cos x] 0 ≤ x ≤ π

[sinx] − [cos x] π < x ≤ 2π

https://dl.doubtnut.com/l/_kiKSY2oUr9Ui
https://dl.doubtnut.com/l/_cVI0FGXGpMNl


where [.] denotes greatest integer function then. 

 equals

A. 0

B. 1

C. 

D. 2

Answer: C

Watch Video Solution

lim
x→ ( )

+
, f(x)

3π
2

−1

11. Let  where [x]= greatest integer less

than or equal to x, then: 

The number of values of x for  where  is dicontnous is:

A. 0

B. 1

f(x) = {
x[x] 0 ≤ x < 2

(x − 1) 2 ≤ x ≤ 3

x ∈ [0, 3] f(x)

https://dl.doubtnut.com/l/_cVI0FGXGpMNl
https://dl.doubtnut.com/l/_0uY0fqVTgk3Z


C. 2

D. 3

Answer: C

Watch Video Solution

12. Let  where [x]= greatest integer less

than or equal to x, then: 

The number of values of x for  where  is non-di�erentiable

is :

A. 0

B. 1

C. 2

D. 3

Answer: D

f(x) = {
x[x] 0 ≤ x < 2

(x − 1) 2 ≤ x ≤ 3

x ∈ [0, 3] f(x)

https://dl.doubtnut.com/l/_0uY0fqVTgk3Z
https://dl.doubtnut.com/l/_yDanfwmF0fmU


Watch Video Solution

13. Let  where [x]= greatest integer less

than or equal to x, then: 

The number of integers in the range of  is:

A. 3

B. 4

C. 5

D. 6

Answer: A

Watch Video Solution

f(x) = {
x[x] 0 ≤ x < 2

(x − 1) 2 ≤ x ≤ 3

y = f(x)

14. Let  be a continous and di�erentiable function such that 

  

f :R → R

f(x + y) = f(x). F (y) ∀x, y, f(x) ≠ 0 and f(0) = 1 and f' (0) = 2.

https://dl.doubtnut.com/l/_yDanfwmF0fmU
https://dl.doubtnut.com/l/_oIPIp75bPg9e
https://dl.doubtnut.com/l/_YZMT7Itt2zeq


Let   

Identify the correct option:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(xy) = g(x). G(y) ∀x, y and g' (1) = 2. g(1) ≠ = 0

f(2) = e4

f(2) = 2e2

(1) < 4

f(3) > 729

15. Let  be a continous and di�erentiable function such that 

  

Let   

Identify the correct option:

A. 

B. 

f :R → R

f(x + y) = f(x). F (y) ∀x, y, f(x) ≠ 0 and f(0) = 1 and f' (0) = 2.

f(xy) = g(x). G(y) ∀x, y and g' (1) = 2. g(1) ≠ = 0

g(2) = 2

g(3) = 3

https://dl.doubtnut.com/l/_YZMT7Itt2zeq
https://dl.doubtnut.com/l/_GcnAvKSt3h9m


C. 

D. 

Answer: C

Watch Video Solution

g(3) = 9

g(3) = 6

16. Let  be a continous and di�erentiable function such that 

  

Let   

The number of values of x, where 

A. 0

B. 1

C. 2

D. 3

Answer: B

W t h Vid S l ti

f :R → R

f(x + y) = f(x). F (y) ∀x, y, f(x) ≠ 0 and f(0) = 1 and f' (0) = 2.

g(xy) = g(x). g(y) ∀x, y and g' (1) = 2. g(1) ≠ = 0

f(x)g(x) :

https://dl.doubtnut.com/l/_GcnAvKSt3h9m
https://dl.doubtnut.com/l/_nHys4ugdzmoK


Watch Video Solution

17. Let 

where   

 equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) and g(x)λ tanx + 1(1 − λ)sinx − x,
cos2 x

1 + cos + cos2 x

λ ∈ R and x ∈ [0, π/2].

g' (x)

(1 − cos x)(f(x) − λ)

cos x

(1 − cos x)(λ − f(x))

cos x

(1 − cos x)(λ − f(x))

f(x)

(1 − cos x)(λ − f(x))

(f(x))
2

18. Let

f(x) = and g(x) = λ tanx + (1 − λ)sinx − x,
cos2 x

1 + cos x + cos2 x

https://dl.doubtnut.com/l/_nHys4ugdzmoK
https://dl.doubtnut.com/l/_RpJxLWQWYPjx
https://dl.doubtnut.com/l/_22X2wH6X3syH


where   

The values of  such that  for any 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

λ ∈ R and x ∈ [0, π/2).

' λ' g' (x) ≥ 0 x ∈ [0, π/2) :

[1, ∞)

[0, ∞)

[ , ∞)
1

2

[ , ∞)
1

3

19. Population evolve to maximize their reproductive potential in the

habitat in which they live. The strategy shown by paci�c solmon �sh for

it's survivalness is : 

(A) Producing few individuals of large size 

(B) Breed only once in their life time 

(C) Produce many individuals of large size 

Question Type: Single Correct Type 

https://dl.doubtnut.com/l/_22X2wH6X3syH
https://dl.doubtnut.com/l/_R8yj6WuTIJ9r


1 A, B, C 

2 A,B 

3 Only B 

4 B, C 

A. 1

B. 2

C. 4

D. Non-existent

Answer: B

Watch Video Solution

20. Let f and g be two di�erentiable functins such that: 

  

  

The number of solution (s) of the equation  is/are :

f(x) = g' (1)sinx + (g' ' (2) − 1)x

g(x) = x2 − f' ( )x + f' ( − )
π

2

π

2

f(x) = g(x)

https://dl.doubtnut.com/l/_R8yj6WuTIJ9r
https://dl.doubtnut.com/l/_zF56fwbC4kSf


A. 1

B. 2

C. 3

D. in�nite

Answer: B

Watch Video Solution

21. Let f and g be two di�erentiable functins such that: 

  

  

If  where C is constant and 

 then  is:

A. 

B. 

C. 

f(x) = g' (1)sinx + (g' ' (2) − 1)x

g(x) = x2 − f' ( )x + f' ( − )
π

2

π

2

∫ dx = cos x + ln(h(x)) + C
g(cos x)

f(x) − x

h( ) = 1
π

2
∣
∣
∣
h( )

∣
∣
∣

2π

3

3√2

2√3

√3

https://dl.doubtnut.com/l/_zF56fwbC4kSf
https://dl.doubtnut.com/l/_jcwUIHwujWFB


D. 

Answer: B

Watch Video Solution

1

√3

22. Let f and g be two di�erentiable functins such that: 

  

  

If  then  equals to :

A. 

B. 

C. 1

D. 0

Answer: C

Watch Video Solution

f(x) = g' (1)sinx + (g' ' (2) − 1)x

g(x) = x2 − f' ( )x + f' ( − )
π

2

π

2

ϕ(x) = f − 1(x) ϕ' ( + 1)
π

2

+ 1
π

2

π

2

https://dl.doubtnut.com/l/_jcwUIHwujWFB
https://dl.doubtnut.com/l/_2PuozKXg8jQU


23. Suppose a function f(x) satis�es the following conditions 

  

Also   

f(x) increases in the complete interval :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x + y) = ' ∀x, y ∈ R and f' (0) = 1
f(x) + f(y)

f + f(x)f(y)

−1 < f(x) < 1, ∀x ∈ R

( − ∞, − 1) ∪ ( − 1, 0) ∪ (0, 1) ∪ (1, ∞)

( − ∞, ∞)

( − ∞, 1) ∪ ( − 1, 0)

(0, 1) ∪ (1, ∞)

24. Suppose a function f(x) satis�es the following conditions 

  

Also  

The value of the limit  is:

f(x + y) = ' ∀x, y ∈ R and f' (0) = 1
f(x) + f(y)

f + f(x)f(y)

−1 < f(x) < 1, ∀x ∈ R

ltx→ ∞ (f(x))x

https://dl.doubtnut.com/l/_1cRZRt6ILPmh
https://dl.doubtnut.com/l/_X5bnlqx2jFst


A. 0

B. 1

C. e

D. 

Answer: B

Watch Video Solution

e2

25. Let  be a polynomial satisfying   

 

The value of  equals to:

Watch Video Solution

f(x) lim
x→ ∞

= 3
x4f(x)

x8 + 1

f(2) = 5, f(3) = 10, f( − 1) = 2, f( − 6) = 37

lim
x→ − 6

f(x) − x2 − 1

3(x + 6)

26. Let  be a polynomial satisfying   

 

f(x) lim
x→ ∞

= 3
x4f(x)

x8 + 1

f(2) = 5, f(3) = 10, f( − 1) = 2, f( − 6) = 37

https://dl.doubtnut.com/l/_X5bnlqx2jFst
https://dl.doubtnut.com/l/_0H1H005ul1oz
https://dl.doubtnut.com/l/_c3p3F6D8r9TY


The number of points of discontinuity of discontinuity of

 in  equals:

Watch Video Solution

f(x) =
1

x2 + 1 − f(x)
[ , ]

−15

2

5

2

27. Consider  Let  be two values

of x satisfying   

 then the value of x -l equals to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = xln x, and g(x) = e2x. α and β

f(x) = g(x)(α < β)

lim
x→β

= l
f(x) − cβ

g(x) − β2

4 − e2

e % (2) − 4

4 − e

e − 4

https://dl.doubtnut.com/l/_c3p3F6D8r9TY
https://dl.doubtnut.com/l/_ThonjcvnA1fu


28. Consider  Let  be two values

of x satisfying   

If  then  equals to:

A. (a) e

B. (b)

C. (c) 

D. (d)

Answer: D

Watch Video Solution

f(x) = xln x, and g(x) = e2x. α and β

f(x) = g(x)(α < β)

h(x) =
f(x)

g(x)
h' (α)

−e

3e

−3e

29. Let  where  and 

  

The number of values of x for which g(x) is non-di�erentiable

fnx + fn(y) = ∀x, y ∈ R − {0}.
xn + yn

xnyn
n ∈ N

g(x) = max {f2(x), f3(x), } ∀x ∈ R − {0}
1

2

(x ∈ R − {0}) :

https://dl.doubtnut.com/l/_iRF9EblS1IBo
https://dl.doubtnut.com/l/_cYqOQknxQ8kP


A. 1

B. 2

C. 

D. 

Answer: B

Watch Video Solution

√2

4

30. Let  where  and 

  

The number of values of x for which g(x) is non-di�erentiable

A. 2

B. 4

C. 5

D. 1

fnx + fn(y) = ∀x, y ∈ R − {0}.
xn + yn

xnyn
n ∈ N

g(x) = max {f2(x), f3(x), } ∀x ∈ R − {0}
1

2

(x ∈ R − {0}) :

https://dl.doubtnut.com/l/_cYqOQknxQ8kP
https://dl.doubtnut.com/l/_dep1jL9qklDL


Exercise Mathcing Type Problems

Answer: A

Watch Video Solution

1. Let a function  where  are greatest integer

and fractional part respectively then match the following List-I with List-II.

  

Watch Video Solution

f(x) = [x]{x} − |x| [. ], {. }

https://dl.doubtnut.com/l/_dep1jL9qklDL
https://dl.doubtnut.com/l/_c6aLqfBBVItv


2. 

Watch Video Solution

3. The function   

if (i) f (x) is continous for all x 

(ii)  does not exist  

(iii)  is continous at  then  

Watch Video Solution

f(x) = ax(x − 1) + b x < 1

= x − 1 1 ≤ x ≤ 3

= px2 + qx + 2 x > 3

f' (1)

f' (x) x = 3,

https://dl.doubtnut.com/l/_e9BgoOd0reQK
https://dl.doubtnut.com/l/_H9fj8KsIrsZD


Exercise Subjective Type Problems

1. Let  is continous 

except  but  is di�erentiable everywhere and  is

continous at  then k=

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

ax(x − 1) + b x < 1

x + 2 1 ≤ x ≤ 3

px2 + qx + 2 x > 3

∀x ∈ R

x = 1 |f(x)| f' (x)

x = 3 and |a + p + q| = k,

2. If  then  where k =

Watch Video Solution

y = sin(8 sin− 1 x) (1 − x2) − x = − ky,
d2y

dx2

dy

dx

3. If  then 

Watch Video Solution

y2 = 4ax, = , wherek2 =
d2y

dx
2

ka2

y3

https://dl.doubtnut.com/l/_K8UiS7V0UvOR
https://dl.doubtnut.com/l/_oHu4MoYVOxcY
https://dl.doubtnut.com/l/_VB9aRXkChVJl


4. The number of values of  where  is

discontinous is (where [.] denotes greatest integer function)

Watch Video Solution

x, x ∈ [ − 2, 3] f(x) = [x2]sin(πx)

5. If  is continous and di�erentiable in

 Let N be the number of

divisors of the greatest possible value of  then �nd the

sum of digits of N.

Watch Video Solution

f(x)

[ − 3, 9] and f' (x) ∈ [ − 2, 8] ∀x ∈ ( − 3, 9).

f(9) − f( − 3),

6. In  then �nd

the number of points where  is non-di�erentiable.

Watch Video Solution

f(x) = [(cos x2, , x < 0), (sinx3 − ∣∣x
3 − 1∣∣, , x ≥ 0)

g(x) = f(|x|)

https://dl.doubtnut.com/l/_iCW3wa4baWMe
https://dl.doubtnut.com/l/_HCgUDOX28zZD
https://dl.doubtnut.com/l/_MFyVktc5ZDo7


7. Consider

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

Watch Video Solution

f(x) = x2 + ax + 3 and g(x) = x + b and F (x) = lim
n→ ∞

f(x) + x2ng(x

1 + x2n

8. Let  Then  (x) is discontinous at x=

Watch Video Solution

f(x) = {
2 − x, −3 ≤ x ≤ 0

x − 2, 0 < x < 4
f − 1

9. If  is a di�erentiable

function, then the value of  is

Watch Video Solution

f(x) + 2f(1 − x) = x2 + 2 ∀x ∈ R and f(x)

f' (8)

10. Let  signum (x) and  then the

number of points of discontinuity of  is

f(x) = g(x) = x(x2 − 10x + 21),

f[g(x)]

https://dl.doubtnut.com/l/_4V6ojvks5OuN
https://dl.doubtnut.com/l/_PcmppFCR4aGC
https://dl.doubtnut.com/l/_b99ZzhjOzbuX
https://dl.doubtnut.com/l/_cDDWbpYiWOI9


Watch Video Solution

11. If  then the value

of  is

Watch Video Solution

( ) = a sin2 x + b sinx + c
d2

dx2

sin4 x + sin2 x + 1

sin2 x + sinx + 1

b + c − a

12. 

then �nd the value of 

Watch Video Solution

f(x) = a cos(πx) + b, f'( ) = π and ∫
3 / 2

1 / 2

f(x)dx = + 1,
1
2

2

π

− ( + cos − 1 b).
12

π

sin− 1 a

3

13. Let

then �nd the vlaue of 

Watch Video Solution

α(x) = f(x) − f(2x) and β(x) = f(x) − f(4x) and α' (1) = 5α' (2) = 7

β' (1) − 10

https://dl.doubtnut.com/l/_cDDWbpYiWOI9
https://dl.doubtnut.com/l/_zGNuSvpcsJxC
https://dl.doubtnut.com/l/_pTUa9wmLkfSb
https://dl.doubtnut.com/l/_jvFuCLhl7fMY


14. Let  be inverse

function of f and  then 

Watch Video Solution

f(x) = − 4. e + + + x + 1 and g
1 − x

2
x3

3

x2

2

h(x) = , h' (5) = 0,
a + bx3 / 2

x5 / 4
=

a2

5b2g' ( )− 7

6

15. If  then  is equal to

Watch Video Solution

y = e2 sin − 1 x
∣
∣ ∣
∣

∣
∣ ∣
∣

(x2 − 1)y ' ' + xy'

y

16. Let f be continuous function on  such that 

 exists. Find 

Watch Video Solution

[0, ∞)

lim
x→ ∞

(f(x) + ∫
x

o

f(t)(dt)) lim
x→ ∞

f(x).

17. Let  and let  Find f(x) = x + + + +
x2

2
x3

3
x4

4
x5

5
g(x) = f − 1(x).

g' ' ' (o).

https://dl.doubtnut.com/l/_atqmolC7JcgO
https://dl.doubtnut.com/l/_aZyGZvWQ71JY
https://dl.doubtnut.com/l/_PMP0IyFWAdSm
https://dl.doubtnut.com/l/_VusO0PwROnzp


Watch Video Solution

18. In  then �nd

the number of points where  is non-di�erentiable.

Watch Video Solution

f(x) = [(cos x2, , x < 0), (sinx3 − ∣∣x
3 − 1∣∣, , x ≥ 0)

g(x) = f(|x|)

19. Let  be a di�erentiable function satisfying:  

 also  

�nd  (where [.] denotes greatest integer function).

Watch Video Solution

f :R → R

f(xy) = + ∀x, y ∈ R+f(x)

y

f(y)

x
f(1) = 0, f' (1) = 1

lim
x→ e

[ ]
1

f(x)

20. For the curve  lying in �rst quadrant. If 

exists and non-zero than 

Watch Video Solution

sinx + siny = 1 lim
x→ 0

xα d2y

dx
2

2α =

https://dl.doubtnut.com/l/_VusO0PwROnzp
https://dl.doubtnut.com/l/_ySBARphPi8Aq
https://dl.doubtnut.com/l/_Wptx9aFeJLLE
https://dl.doubtnut.com/l/_YbbNdAljMvIl
https://dl.doubtnut.com/l/_4ew7mNXqYRJI


21. Let  Let  denotes  derivative of 

 w.r.t. If  

 (0) != 0, m belongs to N, then m =

Watch Video Solution

f(x) = x tan− 1(x2) + x4 f k(x) kth

f(x) x, k ∈ N.

f 2m

22. If  then  is:

Watch Video Solution

x = cos θ and y = sin3 θ,
∣
∣
∣

+ ( )
2∣
∣
∣
atθ =

yd2y

dx2

dy

dx

π

2

23. The value of  where 

 is not di�erentiable is:

Watch Video Solution

x, x ∈ (2, ∞)

f(x) = √x√8x − 16 + √x − √8x − 16

24. The number of non di�erentiability of point of function

 for  where [.] and {.}f(x) = min ([x], {x},
∣
∣
∣
x −

∣
∣
∣
)

3
2

x ∈ (0, 2),

https://dl.doubtnut.com/l/_4ew7mNXqYRJI
https://dl.doubtnut.com/l/_97VO4H6LEjZq
https://dl.doubtnut.com/l/_a2Oeko96xeU7
https://dl.doubtnut.com/l/_4Kul0yrxKMxJ


denote greatest integer function and fractional part function

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_4Kul0yrxKMxJ

