
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

LIMITS AND DERIVATIVES

Others

1. Evaluate the limit: (lim)(x → 0)
sinax
sinbx

Watch Video Solution

2. If (lim)x→
1
asin(x - 1) + bcos(x - 1) + 4

x2 - 1
= - 2, then|a + b| is_______

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OScsuiCWCCFy
https://dl.doubtnut.com/l/_Wj6VRucVQEAH


3. Evaluate the limit (lim)x→ 0
sin3x
x

Watch Video Solution

4. The integer n for which lim x→ 0

(cosx - 1) cosx - ex

xn
 is �nite

nonzero number is ________

Watch Video Solution

( )

5. Evaluate the limit: (lim)n→ ∞
12 - 22 + 33 - 42 + 52 + nterms

n2

Watch Video Solution

(

6. Let (lim)x→

1
xa - ax + a - 1

(x - 1)2 = f(a)
.
 Then the value of f(4) is _________

h id l i

https://dl.doubtnut.com/l/_JZND2PAe05wg
https://dl.doubtnut.com/l/_B2itSnb5Zzcp
https://dl.doubtnut.com/l/_MTJxiXx1UrmI
https://dl.doubtnut.com/l/_oSaDUJyrzNMJ


Watch Video Solution

7. Evaluate the limit: (lim)x→a
√3x - a - √x + a

x - a

Watch Video Solution

8. f(x) =
3x2 + ax + a + 1

x2 + x - 2
 and lim x→ - 2f(x) exists. Then the value of 

(a - 4) is__________

Watch Video Solution

9. Evaluate the limit: (lim)x →

∞ √a2x2 + ax + 1 - √a2x2 + 1

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_oSaDUJyrzNMJ
https://dl.doubtnut.com/l/_GjNezzZOA3BS
https://dl.doubtnut.com/l/_LXGcn55dMNsc
https://dl.doubtnut.com/l/_RBFPglLP6R7U


10. lim x→ 0
1 - √cos2x ⋅

3
√cos3x.... .

n
√cosnx

x2  has value 10 then value

of n equal to

Watch Video Solution

11. Evaluate the limit: (lim)x→
1

∑100
k= 1x

k - 100

x - 1

Watch Video Solution

12. Let Sn = 1 + 2 + 3 + + n and Pn =
S2

S2 - 1

.
S3

S3 - 1

.
S4

S4 - 1
...

Sn
Sn - 1

Where n ∈ N, (n ≥ 2)
.
 Then (lim)n→ ∞Pn = _ _ _ _

Watch Video Solution

https://dl.doubtnut.com/l/_qprjnPnr9tvU
https://dl.doubtnut.com/l/_DvOijHZD1tUc
https://dl.doubtnut.com/l/_YsLDyz3pEdcK


13. If a1 = 1andan+ 1 =
4 + 3an
3 + 2an

, n ≥ 1, and if (lim)n →

∞an = a,  then

�nd the value of a
.

Watch Video Solution

14. If L = (lim)x →

∞ x - x2(log)e 1 +
1
x

,  then the value of 8L is_____

Watch Video Solution

{ ( )}

15. Evaluate the limit: (lim)n→ ∞ cos π√n2 + n when n is an integer

Watch Video Solution

( )

16. Evaluate: lim x→a
√a + 2x - √3x

√3a + x - 2√x
, (a ≠ 0)

.

W t h Vid S l ti

https://dl.doubtnut.com/l/_Wnjepe9lUZ2B
https://dl.doubtnut.com/l/_R7XgJdg2KaWY
https://dl.doubtnut.com/l/_I0eW7x5OS6Qh
https://dl.doubtnut.com/l/_oiIs5BsiQ6qL


Watch Video Solution

17. Evaluate the limit: (lim)x→
0
√2 - √1 + cosx

sin2x

Watch Video Solution

18. Let fx be continuous at x = 0 If (lim)x→
0 2f(x) - 3a

f(2x) + bf(8x)

sin2x

exists and f(0) ≠ 0, f ′ (0) ≠ 0,  then the value of 
3a
b

 is____

Watch Video Solution

(

19. Evaluate the limit: (lim)h→
0

1

h(8 + h)
1

3

-
1

2h

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_oiIs5BsiQ6qL
https://dl.doubtnut.com/l/_NrRPN0ZCh4P3
https://dl.doubtnut.com/l/_qtjKDVZTQ9Ms
https://dl.doubtnut.com/l/_o78HlZd5iNdJ
https://dl.doubtnut.com/l/_AqCWyqRFaZOi


20. Evaluate: lim x→ 0
e - (1 + x)

1
x

x

Watch Video Solution

21. Using lim θ→ 0
sinθ
θ

= 1 prove that the area of circle of radius R

is πR2 (Figure)

Watch Video Solution

( )

22. Evaluate: (lim)x→
1sec

π

2x
logx

.

Watch Video Solution

( )

23. Evaluate: (lim)x→

0
sinx
x

, where[.] represents the greatest integer

function.

https://dl.doubtnut.com/l/_AqCWyqRFaZOi
https://dl.doubtnut.com/l/_rpW9YXZJEava
https://dl.doubtnut.com/l/_vzrMSrWo2RaL
https://dl.doubtnut.com/l/_v5LZrMublh6o


Watch Video Solution

24. Let f(x) = lim m→ ∞ lim n→ ∞ cos2m(n !πx) ,  where x ∈ R
.
 Then

prove that f(x) = {1, if x is rational and 0, if x is irrational

Watch Video Solution

{ }

25. Evaluate: lim x→
π
2

1 + cos2x

(π - 2x)2

Watch Video Solution

26. Evaluate

lim n→ ∞n -n2
n + 20 n + 2 - 1 n + 2 - 2 ... n + 2 -n+ 1 n.

Watch Video Solution

[( )( ) ( ) ( ) ]

https://dl.doubtnut.com/l/_v5LZrMublh6o
https://dl.doubtnut.com/l/_A06sGnm4XdL2
https://dl.doubtnut.com/l/_iIl2BXRSCMt9
https://dl.doubtnut.com/l/_xPdYDIUcjspL
https://dl.doubtnut.com/l/_yKvGY14FJXlX


27. Solve: lim {x → ∞}2x - 1tan
a

2x

Watch Video Solution

( )

28. Evaluate lim x→π / 2
sinx - (sinx)sinx

1 - sinx + logesinx
.

Watch Video Solution

29. Evaluate: lim x→ 2
x2 - x - 2

x2 - 2x - sin(x - 2)

Watch Video Solution

30. Evaluate: lim x→ 0
1

x2 -
1

sin2x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_yKvGY14FJXlX
https://dl.doubtnut.com/l/_2Zt9sRyjs5Bt
https://dl.doubtnut.com/l/_BeQszL7Z1fnR
https://dl.doubtnut.com/l/_iTRGzEVIEDoy


31. Evaluate: lim x→ ∞x tan - 1 x + 1
x + 4

-
π
4

Watch Video Solution

( ( ) )

32. Evaluate the value of

(lim)n
→
π

2
tan2x 2sin2x + 3sinx + 4 - √sin2x + 6sinx + 2

Watch Video Solution

√( )

33. Evaluate the limit: (lim)x→
1

sin(logx)
logx

Watch Video Solution

34. If the di�erence between the roots of the equation

x2 + ax + 1 = 0 is less than √5 , then the set of possible values of a is

https://dl.doubtnut.com/l/_iEKQXcOIDUfz
https://dl.doubtnut.com/l/_1z7nNxnrl7PN
https://dl.doubtnut.com/l/_5eJR5GZRz9Ps
https://dl.doubtnut.com/l/_e7C2SoDyNmnV


(1) ( - 3, 3) (2) ( - 3, ∞) (3) (3, ∞) (4) ( - ∞, - 3)

Watch Video Solution

35. Evaluate: (lim)x→
0

1
x

sin - 1 2x

1 + x2

Watch Video Solution

( )

36. At the endpoint and midpoint of a circular are AB, tangent lines

are drawn, and the points, A and B are jointed with a chord. Prove

that the ratio of the areas of the triangles thus formed tends to 4 as

the arc AB decreases in�nitely.

Watch Video Solution

37. Evaluate: lim x→ 0
1 - cos2x

x2

https://dl.doubtnut.com/l/_e7C2SoDyNmnV
https://dl.doubtnut.com/l/_sPqOtm726thY
https://dl.doubtnut.com/l/_td13JuIBniun
https://dl.doubtnut.com/l/_RPE1MSWLdr7b


Watch Video Solution

38. Evaluate (lim)x→ 0
x - sinx

x3

.
 (Do not use either LHospitals rule or

series expansion for sinx) Hence, evaluate 

(lim)n→ 0
sinx - xcosx + x2cotx

x5

Watch Video Solution

39. Evaluate: (lim)x→ 0
tanx - sinx

x3

Watch Video Solution

40. The value of (lim)n→ 0
1
n +

e
1

n

n +
e

2

n

n + +
e
n - 1

n

n is

A. 1

[ ]

https://dl.doubtnut.com/l/_RPE1MSWLdr7b
https://dl.doubtnut.com/l/_bZRqcyEzKkPk
https://dl.doubtnut.com/l/_GrU4PqFc38vJ
https://dl.doubtnut.com/l/_3YUbokwYapKP


B. 0

C. e - 1

D. e + 1

Answer: null

Watch Video Solution

41. Find the values of a and b in order that

lim x→ 0
x(1 + acosx) - bsinx

x3 = 1 [using L' Hospital' srule].

Watch Video Solution

42. (lim)x→ 1
nxn+ 1 - (n + 1)xn + 1

ex - e sinπx
,  where n = 100,  is equal to :

A. 
5050
πe

( )

https://dl.doubtnut.com/l/_3YUbokwYapKP
https://dl.doubtnut.com/l/_3P1Rt6LyrEHc
https://dl.doubtnut.com/l/_eiqj5Gizc5qm


B. 
100
πe

C. -
5050
πe

D. -
4950
πe

Answer: null

Watch Video Solution

43. Find the integral value of n for which

lim x→ 0

cos2x - cosx - excosx + ex -
x3

2

xn
 is a �nite nonzero number

Watch Video Solution

44. If lim x→ ∞
x2 + x + 1
x + 1

- ax - b = 4,  then

A. a = 1, b = 4

( )

https://dl.doubtnut.com/l/_eiqj5Gizc5qm
https://dl.doubtnut.com/l/_HEOYPrJzWLbd
https://dl.doubtnut.com/l/_2m2fNjyZxp6u


B. a = 1, b = - 4

C. a = 2, b = - 3

D. a = 2, b = 3

Answer: null

Watch Video Solution

45. Evaluate: lim x→ 0
logcosx

x

Watch Video Solution

46. Let L = lim x→ 0

a - √a2 - x2 -
x2

4

x4 , a > 0. IfL is �nite ,then`

A. a = 2

B. a = 1

https://dl.doubtnut.com/l/_2m2fNjyZxp6u
https://dl.doubtnut.com/l/_ieIsfx7RqMZ9
https://dl.doubtnut.com/l/_C7GLZEw9IQAV


C. L =
1
64

D. L =
1
32

Answer: null

Watch Video Solution

47. Evaluate: (lim)x→ 0
2x - 1

(1 + x)
1
2 - 1

Watch Video Solution

48. The largets value of non negative integer for which

lim x→ 1
-ax + sin(x - 1) + a
x + sin(x - 1) - 1

1 - x

1 - √x =
1
4

Watch Video Solution

{ }

https://dl.doubtnut.com/l/_C7GLZEw9IQAV
https://dl.doubtnut.com/l/_qgfpx9coQR9I
https://dl.doubtnut.com/l/_kBUtaVA3qxk7


49. Evaluate: lim x→ 0xx

Watch Video Solution

50. Let m and n be two positive integers greater than 1.If

lim α→ 0
ecosαn - e

αm
= -

e
2

 then the value of 
m
n

 is

Watch Video Solution

( )

51. Evaluate: (dy/dx)oflogsinx + tanx

Watch Video Solution

52. The integer n for which lim x→ 0

(cosx - 1) cosx - ex

xn
 is �nite

nonzero number is ________

( )

https://dl.doubtnut.com/l/_gbBtGUtIi7ch
https://dl.doubtnut.com/l/_Z8Irbf9nDVMv
https://dl.doubtnut.com/l/_eRmRafN4S3xr
https://dl.doubtnut.com/l/_wuaKQVqVIIM0


Watch Video Solution

53. If m, n ∈ I0and(lim)x→ 0
tan2x - nsinx

x3 =  some integer, then �nd

the value of n and also the value of limit.

Watch Video Solution

54. If (lim)x→ 0
{(a - n)nx - tanx}sinnx

x2 = 0,  where n is nonzero real

number, the a is 0 (b) 
n + 1
n  (c) n (d) n +

1
n

Watch Video Solution

55. If (lim)x→ 0
cos4x + acos2x + b

x4  is �nite, �nd a and b using

expansion formula.

Watch Video Solution

https://dl.doubtnut.com/l/_wuaKQVqVIIM0
https://dl.doubtnut.com/l/_yhnWodqSoOrN
https://dl.doubtnut.com/l/_POulOgfSkNY3
https://dl.doubtnut.com/l/_wf9lkpmXoOmK


56. The value of lim x→ 0 (sinx)
1
x +

1
x

sinx
 , where x > 0,  is (a)0 (b)

-1 (c) 1 (d) 2

A. 0

B. -1

C. 1

D. 2

Answer: null

Watch Video Solution

( ( ) )

57. If lim x→a
ax - xa

xx - aa
= - 1 and a > 0,  then �nd the value of a.

Watch Video Solution

https://dl.doubtnut.com/l/_lRBzKKB8NwLC
https://dl.doubtnut.com/l/_Y5fk3kUn7reL
https://dl.doubtnut.com/l/_2KK40ha03lks


58. If lim x→ 0 1 + x1n 1 + b2
1
x = 2bsin2θ, b > 0,where 

θ ∈ ( - π, π],  then the value of θ is (a)±
π
4

 (b) ±
π
3

 (c) ±
π
6

 (d) ±
π
2

Watch Video Solution

[ ( )]

59. If L = lim x→ 0
sin2x + asinx

x3  is �nite, then �nd the value of 

a and L

Watch Video Solution

60. Evaluate: (lim)x→ ∞

a
1
x1 + a

1
x2 + - - + a

1
xn

n

nx

Watch Video Solution

( )

61. Evaluate: (lim)x→ 0
sinx0

x

https://dl.doubtnut.com/l/_2KK40ha03lks
https://dl.doubtnut.com/l/_D6umddwYGvmU
https://dl.doubtnut.com/l/_yLhZGSOHzX7V
https://dl.doubtnut.com/l/_nJfI8f8x4Gs6


Watch Video Solution

62. Evaluate: (lim)x→ 0
1 - cos(1 - cosx).

x4

Watch Video Solution

63. Evaluate: (lim)x→ 0
tan - 1x

x
,  where [.]represent the greatest

integer function

Watch Video Solution

[ ]

64. Let f(x) = {x + 1, x > 0n2 - x, x ≤ 0 and 

g(x) = x + 3, x < 1, x2 - 2x - 2, 1 ≤ x < 2x - 5, x ≥ 2 Find the LHL and

RHL of g(f(x)) at x = 0 and, hence, �n lim x→ 0g(f(x)).

Watch Video Solution

{

https://dl.doubtnut.com/l/_nJfI8f8x4Gs6
https://dl.doubtnut.com/l/_3lEGLo3Vb1Hq
https://dl.doubtnut.com/l/_bcCdYCvjHw8g
https://dl.doubtnut.com/l/_s6l3hRz1Y5Df


65. Evaluate: (lim)x→
π
4

√2cosx - 1

cotx - 1

Watch Video Solution

66. lim x→ 0 1 - ex
sinx
|x|

is(where[.] represents the greatest integer

function). (a)-1 (b) 1 (c) 0 (d) does not exist

Watch Video Solution

[( ) ]

67. Evaluate: (lim)x→

0
1 - cosmx
1 - cosnx

Watch Video Solution

https://dl.doubtnut.com/l/_s6l3hRz1Y5Df
https://dl.doubtnut.com/l/_7ReaI1130sa6
https://dl.doubtnut.com/l/_dRY5FcsdC0rP
https://dl.doubtnut.com/l/_z3osd71qBY0R


68. lim x→ ∞

cot - 1 x -alogax

sec - 1 axlogxa
, (a > 1)is equal to  

(a)2

(b)1

(c) (log)a2 

(d) 0

Watch Video Solution

( )
( )

69. Evaluate: lim x→ 0
tan2x - x
3x - sinx

Watch Video Solution

70. The value of (lim)x→a√a2 - x2cot
π
2

a - x
a + x

 is (a) 
2a
π

 (b) -
2a
π

 (c) 
4a
π

(d) -
4a
π

Watch Video Solution

( )√

https://dl.doubtnut.com/l/_e2A2yWI3QFFE
https://dl.doubtnut.com/l/_D5vu10BPX3yP
https://dl.doubtnut.com/l/_WSdAarzJgAso


Watch Video Solution

71. Evaluate: (lim)x→

0
cot2x - cosec2x

x

Watch Video Solution

72. lim x→ 0

log 1 + x + x2 + log 1 - x + x2

secx - cosx
=  (a)-1 (b) 1 (c) 0 (d) 2

Watch Video Solution

( ) ( )

73. Evaluate: lim n→ ∞ncos
π
4n

sin
π
4n

Watch Video Solution

( ( ) ( )

https://dl.doubtnut.com/l/_WSdAarzJgAso
https://dl.doubtnut.com/l/_Loa0Ki0Dy4gP
https://dl.doubtnut.com/l/_e8JyUgeXi9fu
https://dl.doubtnut.com/l/_c9vA3lwIeZcO


74. The value of lim n→ ∞
2n

2n2 - 1

cos(n + 1)
2n - 1 -

n
1 - 2n

.

n( - 1)n

n2 + 1
is 1 (b)

-1 (c) 0 (d) none of these

Watch Video Solution

[ ]

75. Evaluate: (lim)h→

0

2 √3sin
π

6 + h - cos
π

6 + h

√3h √3cosh - sinh

Watch Video Solution

[ ( ) ( )]
( )

76. Evaluate:

(lim)x→ 0
8

x8 1 - cos
x2

2
- cos

x2

4
+ cos

x2

2
cos

x2

4

Watch Video Solution

{ ( ) ( ) ( ) ( )}

https://dl.doubtnut.com/l/_DPGlQl9hUWwn
https://dl.doubtnut.com/l/_LrjtdholzQk0
https://dl.doubtnut.com/l/_ZkqRxsy93Ted


77. Evaluate: (lim)x→

0

cos - 1 1 - x2

1 + x2

sin - 1x

Watch Video Solution

( )

78. Evaluate:

lim n→ ∞n 1 - cos
1
n

1 - cos
1
n

1 - cos
1
n

....... . ∞
.

Watch Video Solution

{√( ( ))√( ( ))√( ( )) }

79. Evaluate: (lim)x→ 0 , y→ 0
y2 + sinx

x2 + siny2  where (x, y) → (0, 0) along the

curve x = y2

Watch Video Solution

https://dl.doubtnut.com/l/_9wNyGJ3o6E5L
https://dl.doubtnut.com/l/_ld3f7LhrFJuI
https://dl.doubtnut.com/l/_afo9Guqv0jUW


80. Evaluate (lim)n→ ∞ cos
x
2

cos
x
4

cos
x
8

...cos
x

2n

Watch Video Solution

{ ( ) ( ) ( ) ( )}

81. Find the value of α so that lim x→ 0
1

x2 eαx - ex - x =
3
2

Watch Video Solution

( )

82. If x1 and x2 are the real and distinct roots of ax2 + bx + c = 0,

then prove that lim n→ x1 1 + sin ax2 + bx + c
1

x - x1 = ea x1 - x2

Watch Video Solution

{ ( )} ( )

83. If lim x→ 0 1 + ax + bx2
2

x = e3,  then �nd the value of a and b.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4zIrh3CjZYRE
https://dl.doubtnut.com/l/_loxEo3BRqy7s
https://dl.doubtnut.com/l/_Rr8r1QbYyJt6
https://dl.doubtnut.com/l/_q88nrDEsyeSf


84. Evaluate: (lim)n→ ∞x tan - 1 x + 1
x + 2 - tan - 1 x

x + 2

Watch Video Solution

[ ( ) ( )]

85. If (lim)x →

∞
x2 + 1
x + 1

- (ax + b) = 0,  then �nd the value of aandb
.

Watch Video Solution

{ }

86. Evaluate: (lim)x→ 0
ex - 1 - x

x2 ,  without using LHospitals rule and

expansion f the series.

Watch Video Solution

87. If (lim)x→ 0
aex - b

x
= 2,  then �nd the value of aandb

.

https://dl.doubtnut.com/l/_q88nrDEsyeSf
https://dl.doubtnut.com/l/_oDtuRkJCePCP
https://dl.doubtnut.com/l/_HEq8iayVp8au
https://dl.doubtnut.com/l/_E3rDX61XsgJj
https://dl.doubtnut.com/l/_gQBSCPQC2LxX


Watch Video Solution

88. Evaluate: (lim)x→

1
sin{x}

{x}
 if exists, where {x} is the fractional part of 

x
.

Watch Video Solution

89. Evaluate: (lim)x→

- 2 +  
x2 - 1
2x + 4

Watch Video Solution

90. Evaluate: (lim)n→
0 11 / sin2x + 21 / sin2x + + n1 / sin2x sin2x

Watch Video Solution

( ( ) )

https://dl.doubtnut.com/l/_gQBSCPQC2LxX
https://dl.doubtnut.com/l/_oWxLE5gOhv2Q
https://dl.doubtnut.com/l/_nT9TxPp0kGZH
https://dl.doubtnut.com/l/_JeUipVUNLkOL


91. Let f(x) = {cos[x], x ≥ 0|x| + a, x < 0 The �nd the value of a,  so that

(lim)x→ 0 f(x) exists, where [x] denotes the greatest integer function

less than or equal to x .

Watch Video Solution

92. If f(x) = |x - 1| - [x], where [x] is the greatest integer less then or

equal to x , then 

(A)f(1 + 0) = - 1, f(1 - 0) = 0 

(B) f(1 + 0) = 0 = f(1 - 0) 

(C) (lim)x→ 1f(x) exists 

(D) (lim)x→ 1f(x)does not exist

Watch Video Solution

93. If y = 2 - 2
1

1 - x  , then �nd lim x→ 1 +y( )

https://dl.doubtnut.com/l/_iHDRtbNHNHC2
https://dl.doubtnut.com/l/_xz9yTfDojn7g
https://dl.doubtnut.com/l/_r4SzjxO51Wur


Watch Video Solution

94. Let f(x) = 1 +
2x
a

, 0 ≤ x < 1 and ax, 1 ≤ x < 2 If lim x→ 1f(x)

exists ,then a is (a)1 (b) -1 (c) 2 (d) -2

Watch Video Solution

{

95. Evaluate (lim)x→ 0 
sinx - 2
cosx - 1

Watch Video Solution

96. ( lim )x→ 0

sin πcos2x

x2  is equal to (a) -π (b) π (c) 
π
2

 (d) 1

Watch Video Solution

( ( ) )

https://dl.doubtnut.com/l/_r4SzjxO51Wur
https://dl.doubtnut.com/l/_dtqTvj0gt1m5
https://dl.doubtnut.com/l/_dUZQEjffdDuB
https://dl.doubtnut.com/l/_qVPv6tBxpDvn


97. Evaluate lim x→ 0 -  
x2 - 3x + 2

x3 - 2x2

Watch Video Solution

98. For x ∈ R, lim x→ ∞
x - 3
x + 2

x
 is equal to (a) e (b) e - 1 (c) e - 5 (d) e5

Watch Video Solution

( )

99. Evaluate lim n→ ∞  

n

∑
r= 1

1

2r
 , where [.] denotes the greatest

integer function.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_c1VOgSVEhyTN
https://dl.doubtnut.com/l/_FhIQjXngOuRY
https://dl.doubtnut.com/l/_KEEjoHj7rl7C


100. (lim)x →
∞

1

1 - n2 +
2

1 - n2 + ......
n

1 - n2 isequa < o 0 (b) -
1
2

 (c) 
1
2

(d) none of these

Watch Video Solution

{ }

101. Evaluate (lim)x→
5π

4
 [sinx + cosx],  where [.] denotes the greatest

integer function.

Watch Video Solution

102. If G(x) = - √25 - x2, then lim x→ 1
G(x) - G(1)

x - 1
is (a)

1
24

 (b) 
1
5

 (c) 

-√24 (d) none of these

Watch Video Solution

https://dl.doubtnut.com/l/_oHRC2sulOcuH
https://dl.doubtnut.com/l/_ZENmVPONVlpC
https://dl.doubtnut.com/l/_11YpwkwsHE4P


103. Evaluate the left-and right-hand limits of the function de�ned by

f(x) =
1 + x2 0 ≤ x < 1
2 - x x > 1

 at x = 1 Also, show that lim x→ 1f(x) does

not exist

Watch Video Solution

{

104. If f(x) =
x - sinx

x + cos2x
, then lim (x → ∞)f(x) is

Watch Video Solution

√

105. Evaluate the left-and right-hand limits of the function

f(x) =
|x - 4|
x - 4

, x ≠ 4, 0, x = 4, atx = 4

Watch Video Solution

{

https://dl.doubtnut.com/l/_BzWHtJ8Iviet
https://dl.doubtnut.com/l/_8hYqpQwvDTs7
https://dl.doubtnut.com/l/_v5vehI0CaToG


106. If (lim)x→a[f(x)g(x)] exists, then both 

(lim)x→af(x)and(lim)x→ag(x) exist.

Watch Video Solution

107. If α1, , α2, , αn are the roots of equation xn + nax - b = 0,  show

that α1 - α2 α1 - α3 α1 - αn = n αn1 - 1 + a

Watch Video Solution

( )( )( ) ( )

108. lim x→ 0
xtan2x - 2xtanx

(1 - cos2x)2  is equal to

Watch Video Solution

( )

109. Evaluate: (lim)x→

0
sin - 1x - tan - 1x

x3

https://dl.doubtnut.com/l/_ARfz36mzovCE
https://dl.doubtnut.com/l/_FS5hI07k608W
https://dl.doubtnut.com/l/_MqTCaxRg9WFO
https://dl.doubtnut.com/l/_wnLjXDCKPA5P


Watch Video Solution

110. lim x→ 1
√1 - cos2(x - 1)

x - 1
 a. exists and its equals √2 b. exists and

its equals √-2 c.does not exist because x - 1 → 0 d. L.H.L not equal

R.H.L

Watch Video Solution

111. lim x→ 0sin2 π
2 - px

sec2 π
2 - px

Watch Video Solution

( ) ( ( ) )

112. The value of lim x→ 0

1

2 (1 - cos2x)

x
 is (a)1 (b) -1 (c) 0 (d) none of

these

Watch Video Solution

√

https://dl.doubtnut.com/l/_wnLjXDCKPA5P
https://dl.doubtnut.com/l/_1pkMS2h02pwF
https://dl.doubtnut.com/l/_FoMftCe3LnM1
https://dl.doubtnut.com/l/_dY5CRqkcr7hP


Watch Video Solution

113. Evaluate: (lim)x→
7

2
2x2 - 9x + 8 cot ( 2x - 7 )

Watch Video Solution

( )

114. If f(x) =

sin [ x ]

[ x ] , for [x] ≠ 0

0, for [x] = 0
where [x] denotes the greatest

integer less than or equal to x. Then �nd lim x→ 0f(x).

Watch Video Solution

{

115. Let f(a) = g(a) = k and their nth derivatives exist and are not

equal for some n
.
 If. (lim)x→a

f(a)g(x) - f(a) - g(a)f(x) + g(a)
g(x) - f(x)

= 4. Find the

value of k.

Watch Video Solution

https://dl.doubtnut.com/l/_dY5CRqkcr7hP
https://dl.doubtnut.com/l/_GfrfMBOZ2nJ1
https://dl.doubtnut.com/l/_dIHdN9DKFH9P
https://dl.doubtnut.com/l/_WAWEO0B0dlB1


116. If f(x) =
xnsin

1

x2 x ≠ 0

0 x = 0

, (n ∈ I), then (a) lim x→ 0f(x) exists

for n > 1 (b) lim x→ 0f(x) exists for n < 0 (c) lim x→ 0f(x) does not

exist for any value of n (d) lim x→ 0f(x) cannot be determined

Watch Video Solution

{ ( )

117. Let f(x) be a twice-di�erentiable function and f(0) = 2.  The

evaluate: (lim)x→

0
2f(x) - 3f(2x) + f(4x)

x2

Watch Video Solution

118. The value of lim x→ 1
p

1 - xp
-

q

1 - xq
, p, q, ∈ N,  equal (a)

p + q
2

(b) 
pq
2

 (c) 
p - q

2
 (d) 

p
q

Watch Video Solution

( )
√

https://dl.doubtnut.com/l/_3yAZkZqE5mPe
https://dl.doubtnut.com/l/_4GC1crPXHjNG
https://dl.doubtnut.com/l/_iiLGTLTbe5gG


119. Evaluate : lim x→ 0(log)tan2x tan22x
.

Watch Video Solution

( )

120. (lim)x→
0

sin x2

1n cos 2x2 - x
 is equal to (a) 2(b) -2 (c) 1 (d) -1

Watch Video Solution

( )
( ( ))

121. If the graph of the function y = f(x) has a unique tangent at the

point (a, 0) through which the graph passes, then evaluate

(lim)x→a

(log)e{1 + 6f(x)}

3f(x)

Watch Video Solution

https://dl.doubtnut.com/l/_iiLGTLTbe5gG
https://dl.doubtnut.com/l/_pbZFLT89wlfe
https://dl.doubtnut.com/l/_CgGE4judRK9O
https://dl.doubtnut.com/l/_0wmv47nRJlHi
https://dl.doubtnut.com/l/_SQB7ntB0wgjn


122. lim x→ - 1
1

√|x| - { - x}
(where{x} denotes the fractional part of (x)

) is equal to (a)does not exist (b) 1 (c)∞ (d) 
1
2

Watch Video Solution

123. Evaluate: lim x→ 0xm(logx)n, m, n ∈ N
.

Watch Video Solution

124. Let f(x) = (lim)n →
∞

1

3

π tan - 12x
2n

+ 5

.
 Then the set of values of x

for which f(x) = 0 is (a)|2x| > √3 (b) `|2x|

Watch Video Solution

( )

https://dl.doubtnut.com/l/_SQB7ntB0wgjn
https://dl.doubtnut.com/l/_y5zXDSzCXhhQ
https://dl.doubtnut.com/l/_63GZ5zmQKcRk


125. Evaluate lim x→ ∞ x(log)e

sin a +
1

x

sina
, 0 < a <

π
2

Watch Video Solution

( ) ( { ( )})

126. lim x→ 0 (1 + x)
2

x  (where {.} denotes the fractional part of x (a) 

e2 − 7 (b) e2 − 8 (c) e2 − 6 (d) none of these

Watch Video Solution

{ }

127. Evaluate: (lim)x→
0

2x - 1

√1 + x - 1

Watch Video Solution

https://dl.doubtnut.com/l/_DqTwKZI4s6sY
https://dl.doubtnut.com/l/_ulAzCuFkxu0c
https://dl.doubtnut.com/l/_dwx5tsju60sF


128. If f(n + 1) =
1
2

f(n) +
9
f(n)

, n ∈ N,  and f(n) > 0 for all n ∈ N,

then �nd lim n→ ∞ f(n)

Watch Video Solution

{ }

129. Evaluate lim x→ 1
ax - 1 - 1

sinπx
.

Watch Video Solution

130. Find (lim)x →

∞
5x + 2cosx

3x + 14
 using sandwitch theorem

Watch Video Solution

131. Evaluate: (lim)x→ 0
tanx
x

 where [.] represents the greatest

integer function

[ ]

https://dl.doubtnut.com/l/_QrsV8c7WxqnL
https://dl.doubtnut.com/l/_yhEjqFmLeA35
https://dl.doubtnut.com/l/_NwSV9Bye6Pon
https://dl.doubtnut.com/l/_UV8mxtBECVnl


Watch Video Solution

132. If lim n→ ∞
1

sin - 1x n + 1
= 1 , then �nd the value of x.

Watch Video Solution

( )

133. Evaluate: (lim)x→

0
tanx
x

 where [.] represents the greatest integer

function

Watch Video Solution

134. Evaluate lim x→ 0
ex - excosx

x + sinx .

Watch Video Solution

https://dl.doubtnut.com/l/_UV8mxtBECVnl
https://dl.doubtnut.com/l/_su60RXEqMzAY
https://dl.doubtnut.com/l/_4BKDONngv2Re
https://dl.doubtnut.com/l/_pemblnCtU5Lx


135. Evaluate: (lim)x→

2
x - 2

(log)a(x - 1)

Watch Video Solution

136. Evaluate: lim n→ 0
esinx - (1 + sinx)

tan - 1(sinx) 2

Watch Video Solution

{ }

137. Evaluate: (lim)x→a
logx - loga

x - a

Watch Video Solution

138. Evaluate: ( lim )x→
3π
4

1 + (tanx)
1

3

1 - 2cos2x

Watch Video Solution

https://dl.doubtnut.com/l/_AeIc7Rex6syZ
https://dl.doubtnut.com/l/_YFm2uJzniRc3
https://dl.doubtnut.com/l/_qoNeT8SDxjAQ
https://dl.doubtnut.com/l/_8xNmKdxIV7l8


139. Evaluate: limx→ 0
10x - 2x - 5x + 1

xtanx

Watch Video Solution

140. (lim)x→

1

x4 + x2 + x+ 1

x2 - x+ 1

1 - cos ( x+ 1 )

(x + 1)2 isequa < o 1 (b) 
2
3

1
2  (c) 

3
2

1
2

(d) e
1
2

Watch Video Solution

( )
( ) ( )

141. Evaluate: limx→ 0
32x - 23x

x

Watch Video Solution

https://dl.doubtnut.com/l/_5hQcp8K7jVZF
https://dl.doubtnut.com/l/_wPpCRPocJGXJ
https://dl.doubtnut.com/l/_wFA313gQJmJ9


142. (lim)x→
2

x3 - 4x

x3 - 8

- 1
-

x + √2x

x - 2
-

√2

√x - √2

- 1
isequa < o 

1
2

 (b) 2

(c) 1 (d) none of these

Watch Video Solution

(( ) ( ) )

143. Evaluate: (lim)x→

0
log(5 + x) - log(5 - x)

x

Watch Video Solution

144. Each question contains statements given in two columns which

have to be matched. Statements a,b,c,d in column I have to be

matched with statements p,q,r,s in column II. If the correct match are

a-p, a-s, b-r, c-p, c-q, and d-s, then the correctly bubbled 4 x 4 matrix

should be as follows: �g Column I, Column II If

L = (lim)x→

- 1
(7 - x)

1
3 - 2

(x + 1)
, then12L =  , p. -2 If 

https://dl.doubtnut.com/l/_ECQc8zYGPxGl
https://dl.doubtnut.com/l/_pvFVLrUt2VUm
https://dl.doubtnut.com/l/_H6bHnC0lH4Tn


L = (lim)x
→
π

4

tan3x - tanx

cos x +
π

4

, then -
L
4

=  , q. 2 If 

L = (lim)x→

1

(2x - 3) √x - 1

2x2 + x - 3
, then20L =  , r. 1 If 

L = (lim)x →

∞
logxn - [x]

[x]
, wheren ∈ N, ([x] denotes greatest integer less

than or equal to x), then - 2L =  , s. -1

Watch Video Solution

( )
( )

145. Let pn = aPn - 1 - 1, ∀n = 2, 3, ..., andletP1 = ax - 1,  where a ∈ R +
.

Then evaluate (lim)x→

0

Pn

x

Watch Video Solution

146. Column I ([.] denotes the greatest integer function), Column II

(lim)x→

0 100
sinx
x

+ 100
tanx
x

 , p. 198 ([ ] [ ])

https://dl.doubtnut.com/l/_H6bHnC0lH4Tn
https://dl.doubtnut.com/l/_LQDkuEdrY0sC
https://dl.doubtnut.com/l/_0Vmy0XpwKTEt


(lim)x→
0 100

x
sinx

+ 100
tanx
x

 , q. 199 

(lim)x→
0 100

sin - 1x
x

+ 100
tan - 1x

x
 , r. 200 

(lim)x→
0 100

x

sin - 1x
+ 100

tan - 1x
x

 , s. 201

Watch Video Solution

([ ] [ ])
([ ] [ ])
([ ] [ ])

147. Let f(x) = {x + 1, x > 0, 2 - x, x ≤ 0 and 

g(x) = x + 3, x < 1, x2 - 2x - 2, 1 ≤ x < 2, x - 5, x ≥ 2 Find the LHL and

RHL of g(f(x)) at x = 0 and, hence, �n lim x→ 0g(f(x)).

Watch Video Solution

{

148. Evaluate: lim x→ ∞  
x + 7sinx
-2x + 13

 using sandwich theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_0Vmy0XpwKTEt
https://dl.doubtnut.com/l/_DmNs6sehbzz0
https://dl.doubtnut.com/l/_WicvRsPbNFCL
https://dl.doubtnut.com/l/_caOXrPgKOEHM


149. If f(x) =
x - |x|
x

, x ≠ 0, 2, x = 0, show that lim x→ 0 f(x) does not

exist.

Watch Video Solution

{

150. The reciprocal of the value of:

(lim)n →
∞ 1 -

1

22 1 -
1

32 1 -
1

42 1 -
1

n2 is

Watch Video Solution

( )( )( )( )

151. Show that (lim)x→ 0 
e

1

x - 1

e
1

x + 1
does¬eξst

Watch Video Solution

https://dl.doubtnut.com/l/_caOXrPgKOEHM
https://dl.doubtnut.com/l/_fNSR4EHYGHaN
https://dl.doubtnut.com/l/_OUxegghV29qP


152. If f(x) =
x2 + 2 x ≥ 2
1 - x x < 2

 ; g(x) =
2x x > 1
3 - x x ≤ 1  then the

value of lim x→ 1f(g(x)) is

Watch Video Solution

{ {

153. Evaluate : (lim)x→ 2 +  
[x - 2]

log(x - 2)
 , where [.] represents the greatest

integer function.

Watch Video Solution

154. The value of the limit (lim)x→
0
a√x - a1√x

a√x + a1√x
, a > 1, is (a) 4 (b) 2 (c) -1

(d) 0

Watch Video Solution

https://dl.doubtnut.com/l/_51ExJZ7MdJZv
https://dl.doubtnut.com/l/_z50xSPH3ygME
https://dl.doubtnut.com/l/_b4n6q58LyFIo


155. Evaluate: (lim)x→ 0 
sin[cosx]
1 + [cosx]

([.] denotes the greatest integer

function).

Watch Video Solution

156. lim x→ 0
1x + 2x + .......... . + nx

n

1
x
 is equal to

Watch Video Solution

( )

157. Consider the following graph of the function y = f(x)
.
 Which of

the following is/are correct? �g. 1. (lim)x→

1f(x) does not exist. 2.

(lim)x→

2f(x) does not exist. 3. (lim)x→

3f(x) = 3. 4. (lim)x
→

1.99f(x)= exists

Watch Video Solution

https://dl.doubtnut.com/l/_MitJzhVu6dEn
https://dl.doubtnut.com/l/_QX1DclCj8l5z
https://dl.doubtnut.com/l/_wlYSNqZlIalP


158. If lim x→ 0
xn - sinxn

x - sinnx
 is non-zero �nite, then n must be equal to

(a) 4 (b) 1 (c) 2 (d) 3

Watch Video Solution

159. If (lim)x→a[f(x) + g(x)] = 2and (lim)x→a[f(x) - g(x)] = 1,  then �nd

the value of (lim)x→af(x)g(x)
.

Watch Video Solution

160. Among (i) lim x→ ∞ sec - 1 x
sinx

and (ii) lim x→ ∞ sec - 1 sinx
x

.

which of the following limit exists?

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_GK4dnrAqIJYx
https://dl.doubtnut.com/l/_O4nC8WRnic1r
https://dl.doubtnut.com/l/_T80enETjwHf0


161. Evaluate limx→ 0
3x + |x|
7x - 5|x|

Watch Video Solution

162. The value of lim x→ 0
1 + sinx - cosx + log(1 - x)

x3 is  

1
2

(b) -
1
2

 

(c) 0

(d) none of these

Watch Video Solution

163. lim x →
∞

e
1

x2 - 1

2tan - 1 x2 - π
 is equal to (a) 1(b)-1(c)1/2` (d)-1/2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_0AS5tBf9eote
https://dl.doubtnut.com/l/_9TVPyW1to5S2
https://dl.doubtnut.com/l/_cxEQ0DxWkVQ5
https://dl.doubtnut.com/l/_ZMRsZS8XZMRV


164. Evaluate: lim x→ ∞ 1 +
1

a + bx

c+dx
 , where a, b, c and dare

positive

Watch Video Solution

( )

165. If x1 = 3 and xn+ 1 = 2 + xn, n ≥ 1, then(lim)x→ ∞xn is (a) -1 (b) 2

(c) √5 (d) 3

Watch Video Solution

√

166. Evaluate: (lim)x→ ∞ 1 +
1
x

x

Watch Video Solution

( )

167. (lim)x→

0
cos(tanx) - cosx

x4 isequa < o 
1
6

 (b) -
1
3

 (c) 
1
2

 (d) 1

https://dl.doubtnut.com/l/_ZMRsZS8XZMRV
https://dl.doubtnut.com/l/_tI9J3ODKqDmU
https://dl.doubtnut.com/l/_2vqFn4LsZvsL
https://dl.doubtnut.com/l/_5knmfJHpXEth


Watch Video Solution

168. Evaluate: (lim)x→ 0
ax + bx + cx

3

2

x
; (a, b, c > 0)

Watch Video Solution

( )

169. (lim)x →
∞ {x + 5)tan - 1(x + 5) - (x + 1)tan - 1(x + 1)  is equal to π (b) 

2π (c) 
π
2

 (d) none of these

Watch Video Solution

}

170. If f(n) = lim x→ 0 1 + sin
x
2

1 + sin
x

22 ... 1 + sin
x

2n

1
x  then

�nd lim n→ ∞ f(n).

Watch Video Solution

{( )( ) ( )}

https://dl.doubtnut.com/l/_5knmfJHpXEth
https://dl.doubtnut.com/l/_dJ9xBL9TWfY8
https://dl.doubtnut.com/l/_v5Ka38xq5GWx
https://dl.doubtnut.com/l/_wKHwBIJ9Yoxk


171. If lim x→ 2 -
ae

1
| x+ 2 | - 1

2 - e
1

| x+ 2 |

= lim x→ 2 +sin
x4 - 16

x5 + 32
, then a is

Watch Video Solution

( )

172. The population of a country increases by 2% every year. If it

increases k times in a century, then prove that [k] = 7, where[.]

represents the greatest integer function.

Watch Video Solution

173. lim x→o

x4sin
1

x + x2

1 + |x|3
= _ _ _ _

Watch Video Solution

[ ( ) ]

https://dl.doubtnut.com/l/_Cd0RpA5mE43N
https://dl.doubtnut.com/l/_ydwuIVQD0ryz
https://dl.doubtnut.com/l/_ot21LvE7rHNf
https://dl.doubtnut.com/l/_VUOXlpjvojTF


174. Evaluate the limit: (lim)x →

∞
x + 2
x + 1

x+ 3

Watch Video Solution

( )

175. ABC is an isosceles triangle inscribed in a circle of radius r
.
 If 

AB = AC and h is the altitude from A to BC,  then triangle ABC has

perimeter P = 2 √2hr - h2 + √2hr  and area A= ____________ and =

__________ and also (lim)x→

0
A

P3 = _ _ _ _

Watch Video Solution

( )

176. Evaluate: (lim)x→
π
2
(cosx)cosx

Watch Video Solution

https://dl.doubtnut.com/l/_VUOXlpjvojTF
https://dl.doubtnut.com/l/_NirjcpPp9mrD
https://dl.doubtnut.com/l/_bOSDDCpo55TL


177. (lim)x→ 0 x4 cot4x - cot2x + 1

tan4x - tan2x + 1
is equals to (a)1 (b) 0 (c) 2 (d)

none of these

Watch Video Solution

( ( ))

178. Evaluate: (lim)x→ 0(1 + x)cosecx

Watch Video Solution

179. (lim)x→ ∞
1
e

-
x

1 + x

x
 is equal to (a) 

e
1 - e

 (b) 0 (c) 
e

e1 - e  (d) does

not exist

Watch Video Solution

( )

180. Evaluate: (lim)x→ 0(cosx)cotx

https://dl.doubtnut.com/l/_f1xnfAykMsxM
https://dl.doubtnut.com/l/_unQF6hq02Hc2
https://dl.doubtnut.com/l/_g2Hlzg0AmEmn
https://dl.doubtnut.com/l/_RDFf4y2l3ZlM


Watch Video Solution

181. lim x→ 1
1 - x2

sin2πx
 is equal to (a)

1
2π

 (b) -
1
π

 (c) 
-2
π

 (d) none of these

Watch Video Solution

182. Evaluate (lim)x→
0

sinx
x

sinx
x - sinx

Watch Video Solution

( ) ( )

183. lim x
→
∞

x2 + 2x - 1

2x2 - 3x - 2

2x+ 1
2x - 1

 is equal to (a) 0 (b) ∞ (c) 
1
2

 (d) none of

these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_RDFf4y2l3ZlM
https://dl.doubtnut.com/l/_cFPc1EDMa84o
https://dl.doubtnut.com/l/_Q4HXyY5ZO7vI
https://dl.doubtnut.com/l/_UYmwjZ3DxCmU


184. Evaluate: (lim)x→
0 

(1 + x)
1
x - e +

1
2 ex

x2

Watch Video Solution

185. (lim)x→
0
xasinbx

sin xc
, where a , b , c in R ~{0},exists and has non-zero

value. Then, a + c = (a) b (b) -1 0 (d) none of these

Watch Video Solution

( )

186. (lim)x→

0
5sinx - 7sin2x + 3sin3x

x2sinx

Watch Video Solution

https://dl.doubtnut.com/l/_v42h68sBL85w
https://dl.doubtnut.com/l/_D3Dy2IRTiRse
https://dl.doubtnut.com/l/_mhdfCqmhav2S


187. (lim)x→ ∞
x3 + 1

x2 + 1
- (ax + b) = 2, then (a)a = 1, b = 1 (b) 

a = 1, b = 2 (c)a = 1, b = - 2 (d) none of these

Watch Video Solution

{ }

188. Evaluate the following limits using sandwich theorem:

(lim)x →

∞

(log)ex

x

Watch Video Solution

189. The value of lim x→ 1(2 - x)tan
πx
2  is (a) e -

2
π  (b) e

1
π  (c) e

2
π  (d) e -

1
π

Watch Video Solution

( )

https://dl.doubtnut.com/l/_3ugEOJZRVjB2
https://dl.doubtnut.com/l/_WGszgOkjDHTK
https://dl.doubtnut.com/l/_QRmvM1BgjaXl


190. Evaluate the following limits using sandwich theorem:

lim x→ ∞
[x]
x

, where[.] represents greatest integer function.

Watch Video Solution

191. lim x→ 0
(sinx)n

(sinx)m
, (m < n),  is equal to (a)1 (b) 0 (c) n /m (d) none of

these

Watch Video Solution

192. If 
x2 + x − 2
x + 3

≤
f(x)

x2 ≤
x2 + 2x − 1

x + 3
 hold for a certain interval

containing the point x = − 1 and lim x→ - 1f(x) then �nd the value of

lim x→ - 1f(x)

Watch Video Solution

https://dl.doubtnut.com/l/_fg0MkGqiIvkh
https://dl.doubtnut.com/l/_54iUH8KlRcyq
https://dl.doubtnut.com/l/_SirJRHNKLLsd


193. lim x→ ∞
2√x + 3

3
√x + 4

4
√x + ....... + n

n
√x

√(2x - 3) +
3
√2x - 3 + ....... +

n
√2x - 3

 is equal to (a) 1 (b)

∞ (c) √2 (d) none of these

Watch Video Solution

194. Let f : (1, 2)
→
R satis�es the inequality 

cos(2x - 4) - 33
2

< f(x) <
x2|4x - 8|
x - 2

∀x ∈ (1, 2)
.
 Then �nd lim x→ 2 - f(x)

.

Watch Video Solution

195. (lim)x→

0
(x + y)sec(x + y) - xsecx

y
isequa < o secx(xtanx + 1) (b) 

xtanx + secx xsecx + tanx (d) none of these

Watch Video Solution

https://dl.doubtnut.com/l/_0YmIH99LXMha
https://dl.doubtnut.com/l/_RNzPdQA3mVfQ
https://dl.doubtnut.com/l/_2dgCNsR1tj53


196. Evaluate : (lim)x→ ∞  
1

1 + n2 +
2

2 + n2 + ... +
n

n + n2

Watch Video Solution

197. If L = lim x→ 2
(10 - x)

1
3 - 2

x - 2
,  then the value of 

1
4L

 is

Watch Video Solution

| |

198. Suppose that f is a function such that 2x2 ≤ f(x) ≤ x x2 + 1  for

all x that are near to 1 but not equal to 1. Show that this fact contains

enough information for us to �nd (lim)x→ 1f(x)
.
 Also, �nd this limit.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_XnjFYwdPNZ2d
https://dl.doubtnut.com/l/_8cCFwuCPKxdB
https://dl.doubtnut.com/l/_YEWBmfWmrqj9


199. If L = lim x→ 0

e -
x2

2 - cosx

x3sinx
,  then the value of 

1
3L

 is

Watch Video Solution

( )

200. If [.] denotes the greatest integer function, then �nd the value

of lim x→ 0 
[x] + [2x] + + [nx]

n2

Watch Video Solution

201. If lim x→ ∞ f(x) exists and is �nite and nonzero and if 

lim x→ ∞ f(x) +
3f(x) − 1

f2(x)
= 3,then the value of lim x→ ∞ f(x) is

Watch Video Solution

{ }

https://dl.doubtnut.com/l/_0fb9OoO3Kyj7
https://dl.doubtnut.com/l/_nEaLkzhtS5LL
https://dl.doubtnut.com/l/_kyAiDGkl2Sjw


202. If 3 -
x2

12
≤ f(x) ≤ 3 +

x3

9
 for all x ≠ 0,  then �nd the value of 

(lim)x→
0f(x)

Watch Video Solution

( ) ( )

203. If

f(x) = x - 1, x ≥ 12x2 - 2, x < 1, g(x) = x + 1, x > 0 - x2 + 1, x ≤ 0, andh(x)

= |x|, then lim x→ 0f(g(h(x))) is___

Watch Video Solution

{ {

204. Evaluate the limits using the expansion formula of functions

(lim)x→
0

sinx - x +
x3

6

x5{ }

https://dl.doubtnut.com/l/_8sP2xWNxUqU4
https://dl.doubtnut.com/l/_UNsFkJbZvpsN
https://dl.doubtnut.com/l/_mElPCNCu5hMb


Watch Video Solution

205. lim x→ ∞ , where
2x - 3
x < f(x) <

2x2 + 5x

x2 , is

Watch Video Solution

206. Evaluate the limits using the expansion formula of functions

lim x→ 0
sinx + log(1 - x)

x2

Watch Video Solution

207. If lim x→ 0 1 + x +
f(x)
x

1
x = e3,  then �nd the value of 

1n lim x→ 0 1 +
f(x)
x

1
x is _ _

Watch Video Solution

[ ]

( [ ] )

https://dl.doubtnut.com/l/_mElPCNCu5hMb
https://dl.doubtnut.com/l/_N06EU3MLuGMM
https://dl.doubtnut.com/l/_TGti3y5Z7OMi
https://dl.doubtnut.com/l/_myT61JLIOUlZ


208. Evaluate the limits using the expansion formula of functions

(lim)x→
0
ex - 1 - x

x2

Watch Video Solution

209. The value of (lim)n→ ∞ (n + 1)23 - (n - 1)23  is_____

Watch Video Solution

[ ]

210. Evaluate : (lim)x→

2
x2 - 5x + 6

x2 - 4

Watch Video Solution

211. If: (lim)x→ 1 1 + ax + bx2
c

( x - 1 ) = e3,  then the value of bc is___

Watch Video Solution

( )

https://dl.doubtnut.com/l/_sX3nZYRQd4KB
https://dl.doubtnut.com/l/_Xfz3qKXqYAsD
https://dl.doubtnut.com/l/_9ZSHf3c1Fz3B
https://dl.doubtnut.com/l/_ZSrwo7FKXi68


212. Evaluate : (lim)x→
1

2

1 - x2 +
1

x - 1

Watch Video Solution

( )

213. (lim)x→
0

1 + 5x2

1 + 3x2

1
/x2 = _ _

Watch Video Solution

( )

214. Evaluate : (lim)x→ 1

x2 + x(log)ex - (log)ex - 1

x2 - 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ZSrwo7FKXi68
https://dl.doubtnut.com/l/_WocT8xqNGu5v
https://dl.doubtnut.com/l/_tlyzOdTNPMbo
https://dl.doubtnut.com/l/_RHObhJ2gkl1R


215. If L = (lim)n →

∞

2x32x23x34x2n - 1x3n 1

n2 + 1
 , then the value of L4 is

Watch Video Solution

( )
( )

216. Evaluate (lim)x
→

π
4

1 - sin2x
1 + cos4x

Watch Video Solution

217. The value of lim x→ ∞ (log)e
(log)ex

e√x
is _ _ _ _ _ _ _

Watch Video Solution

(

218. Evaluate : (lim)x
→

π
4

1 - cot3x

2 - cotx - cot3x

Watch Video Solution

https://dl.doubtnut.com/l/_Q37HgD1jhxQw
https://dl.doubtnut.com/l/_SJ4iMM2tuwhB
https://dl.doubtnut.com/l/_sHlMrhZ0x50p
https://dl.doubtnut.com/l/_QGE2dQsKlMVK


219. lim y→ 0
(x + y)sec(x + y) - xsecx

y
 is equal to (a) secx(xtanx + 1) (b) 

xtanx + secx (c) xsecx + tanx (d) none of these

Watch Video Solution

220. Evaluate (lim)x→ 0

√2 + x - √2

x

Watch Video Solution

221. The value of lim m→ ∞ cos
x
m

m
 is 1 (b) e (c) e - 1 (d) none of

these

Watch Video Solution

( ( ))

https://dl.doubtnut.com/l/_QGE2dQsKlMVK
https://dl.doubtnut.com/l/_T88B74OiO0Ad
https://dl.doubtnut.com/l/_KInoINXjrn5o
https://dl.doubtnut.com/l/_3dGSBhF2kAEF


222. Find the value of lim x→ 0

sinx + loge √1 + sin2x - sinx

sin3x
.

Watch Video Solution

( )

223. The value of lim h→ 0
In(1 + 2h) - 2ln(1 + h)

h2 , is

Watch Video Solution

224. Evaluate : (lim)x →

∞
ax2 + bx + c

dx2 + ex + f

.

Watch Video Solution

225. The value of lim x→ 1(2 - x)tan
πx
2  is e -

2
π  (b) e

1
π  (c) e

2
π  (d) e -

1
π

Watch Video Solution

( )

https://dl.doubtnut.com/l/_rfhfsO26dpgr
https://dl.doubtnut.com/l/_b4YEXqj7EkdO
https://dl.doubtnut.com/l/_0cZ8TQMVJUdx
https://dl.doubtnut.com/l/_nk2RomhushvQ


226. Evaluate: (lim)x→ 2

√(x + 7) - 3√(2x - 3)

(x + 6)
1
3 - 2(3x - 5)

1
3

Watch Video Solution

227. lim x→ 0 
sinxn

(sinx)m
, (m < n),  is equal to (a) 1 (b) 0 (c) n /m (d) none

of these

Watch Video Solution

228. Evaluate: (lim)x →

∞

√3x2 - 1 - √2x2 - 1

4x + 3

Watch Video Solution

https://dl.doubtnut.com/l/_j8BfOzcC7GCK
https://dl.doubtnut.com/l/_DwyC4PxeMqfT
https://dl.doubtnut.com/l/_cTccjSvTh1X9


229. lim x→ 0 x4 cot4x - cot2x + 1

tan4x - tan2x + 1
 is equal to (a) 1 (b) 0 (c) 2 (d) none

of these

Watch Video Solution

( )

230. Evaluate: lim n→ ∞ sinn
2πn

3n + 1
, n ∈ N

.

Watch Video Solution

( )

231. lim x→ ∞
1
e

-
x

1 + x

x
 is equal to (a) 

e
1 - e

 (b) 0 (c) 
e

e1 - e  (d) does

not exist

Watch Video Solution

( )

https://dl.doubtnut.com/l/_WYaNkTjdbGt7
https://dl.doubtnut.com/l/_BX4rjnjwjOTa
https://dl.doubtnut.com/l/_BTKrliy4dlFu


232. Evaluate: lim x→ 1
√x + √√x + √√x + √√x - 4

x - 1

Watch Video Solution

√ √√

233. lim x→ 1
1 - x2

sin2πx
 is equal to (a)

1
2π

 (b) -
1
π

 (c) 
-2
π

 (d) none of these

Watch Video Solution

234. Evaluate (lim)x→
2
x10 - 1024

x5 - 32

Watch Video Solution

235. (lim)x→
0

1
x

cos - 1 1 - x2

1 + x2 isequa < o 1 (b) 0 (c) 2 (d) none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_MYrf5TMDVco0
https://dl.doubtnut.com/l/_Autb7P8urWTn
https://dl.doubtnut.com/l/_VTTWdKR4INvE
https://dl.doubtnut.com/l/_Wbis32hCHGZG


236. If (lim)x→ 2
xn - 2n

x - 2
= 80 and n ∈ N ,then �nd the value of n.

Watch Video Solution

237. lim x
→
∞

x2 + 2x - 1

2x2 - 3x - 2

2x+ 1
2x - 1

 is equal to (a) 0 (b) ∞ (c) 
1
2

 (d) none of

these

Watch Video Solution

( )

238. Evaluate: lim x→a
(x + 2)

5

3 - (a + 2)
5

3

x - a

Watch Video Solution

https://dl.doubtnut.com/l/_Wbis32hCHGZG
https://dl.doubtnut.com/l/_y4IhaqHF9WAy
https://dl.doubtnut.com/l/_LOkcsr6wFiiG
https://dl.doubtnut.com/l/_KMkWoTlZgnGC


239. lim x→ ∞
2√x + 3

3
√x + 4

4
√x + ....... + n

n
√x

√(2x - 3) +
3
√2x - 3 + ....... +

n
√2x - 3

 is equal to (a) 1 (b)

∞ (c) √2 (d) none of these

Watch Video Solution

240. Evaluate: lim x→ ∞
√x2 + 1 -3√x2 + 1

4√x4 + 1 -5√x4 + 1

Watch Video Solution

( )

241. The value of lim x→ 1
1 - √x

cos - 1x
2

 is 4 (b) 
1
2

 (c) 2 (d) 
1
4

Watch Video Solution

( )

242. Evaluate : (lim)x →
∞√x √x + c - √x( )

https://dl.doubtnut.com/l/_PQWByLNognwJ
https://dl.doubtnut.com/l/_FKWJ0dc4t2HR
https://dl.doubtnut.com/l/_jta5e3vfFxfl
https://dl.doubtnut.com/l/_EHLr6bDWIPQb


Watch Video Solution

243. lim x→ ∞
(x + 1)10 + (x + 2)10 + ... + (x + 100)10

x10 + 1010  is equal to (a) 0

(b) 1 (c) 10 (d) 100

Watch Video Solution

244. Evaluate: (lim)x→
0
ex ^ 2 - cosx

x2

Watch Video Solution

245. lim x→ ∞ x + √x + √x - √x  is equal to (a)0 (b) 
1
2

 (c) log 2 (d) 

e4

Watch Video Solution

[√ ]

https://dl.doubtnut.com/l/_EHLr6bDWIPQb
https://dl.doubtnut.com/l/_29isy01tSW5Z
https://dl.doubtnut.com/l/_qpwM89hvJNeq
https://dl.doubtnut.com/l/_OyUalqPbGvA4
https://dl.doubtnut.com/l/_8sDTrPsWYG2G


246. Evaluate: lim x→ 2

sin ex - 2 - 1

log(x - 1)

Watch Video Solution

( )

247. lim n→ ∞
n(2n + 1)2

(n + 2) n2 + 3n - 1
 is equal to (a)0 (b) 2 (c) 4 (d) ∞

Watch Video Solution

( )

248. Evaluate: (lim)x→

0
x2x - x
1 - cosx

Watch Video Solution

249. lim x→ 0

x ex - 1

1 - cosx
 is equal to

Watch Video Solution

( )

https://dl.doubtnut.com/l/_8sDTrPsWYG2G
https://dl.doubtnut.com/l/_bcyFvYLR1nj0
https://dl.doubtnut.com/l/_0djjUDn2xL9u
https://dl.doubtnut.com/l/_zgmXDEGvKTw8


250. Evaluate: (lim)x→ ∞ x a
1

x - 1 , a > 1

Watch Video Solution

[ ( )]

251. If f(x) =
2

x - 3
, g(x) =

x - 3
x + 4

 , and h(x) = -
2(2x + 1)

x2 + x - 12
 then 

lim x→ 3[f(x) + g(x) + h(x)] is

A. -2

B. -1

C. -
2
7

D. 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ace9G1hxYqq9
https://dl.doubtnut.com/l/_qgi8RyHQJQzO


252. Evaluate: (lim)x→

0

1 - 3x - 4x + 12x

√(2cosx + 7) - 3

Watch Video Solution

( )

253. lim x→ ∞
x3

3x2 - 4
-

x2

3x + 2
 is equal to (a) does not exist (b) 1/3

(c) 0 (d) 
2
9

Watch Video Solution

( )

254. Evaluate: (lim)x→

0
atanx - asinx

tanx - sinx , a > 0

Watch Video Solution

255. lim x→ ∞
(2x + 1)40(4x - 1)5

(2x + 3)45  is equal to (a)16 (b) 24 (c) 32 (d) 8

https://dl.doubtnut.com/l/_1PBMKf6YrCsH
https://dl.doubtnut.com/l/_HbPSiqBJ40iF
https://dl.doubtnut.com/l/_o5dBSvuJIFzw
https://dl.doubtnut.com/l/_bmmG6g3CLpWw


Watch Video Solution

256. Evaluate: (lim)x→a
log(x - a)

log ex - ea

Watch Video Solution

( )

257. The value of (lim)x→
2

√1 + √2 + x - √3

x - 2
is (a) 

1

8√3
 (b) 

1

4√3
 (c) 0 (d)

none of these

Watch Video Solution

258. Evaluate: (lim)x→
0
ex + e - x - 2

x2

Watch Video Solution

https://dl.doubtnut.com/l/_bmmG6g3CLpWw
https://dl.doubtnut.com/l/_njfS8JhXHcrj
https://dl.doubtnut.com/l/_oV4KeGXNoqFd
https://dl.doubtnut.com/l/_xPtvQA42L51L


259. lim x→ ∞n2 x
1

n - x
1

( n+ 1 ) , x > 0 , is equal to (a)0 (b) ex (c) (log)ex

(d) none of these

Watch Video Solution

( )

260. Evaluate: (lim)x - ∞x
1
x

Watch Video Solution

261. The value of (lim)x→π
1 + cos3x

sin2x
is 

1
3  (b) 

2
3  (c) -

1
4  (d) 

3
2

Watch Video Solution

262. Evaluate: limx→ 0
(729)x - (243)x - (81)x + 9x + 3x - 1

x3

Watch Video Solution

https://dl.doubtnut.com/l/_2DU5q0bMLQkm
https://dl.doubtnut.com/l/_Sxn7X7wlhaZD
https://dl.doubtnut.com/l/_3Z2GTd5pIqTU
https://dl.doubtnut.com/l/_ep9Z1gbxaN4p


263. If f(x) =
3x2 + ax + a + 1

x2 + x - 2
,  then which of the following can be

correct (lim)x→
1f(x)eξstsa = - 2 (lim)x→

- 2f(x)eξstsa = 13 (lim)x→
1f(x) =

4
3

(lim)x→

- 2f(x) = -
1
3

Watch Video Solution

264. Evaluate: lim n→ ∞ ( - 1)n - 1sin π√n2 + 0. 5n + 1 ,where n ∈ N

Watch Video Solution

( )

265. (lim)x →

∞
1

1 + nsin2nx
isequal → (a)-1(b)0(c)1(d)oo`

Watch Video Solution

https://dl.doubtnut.com/l/_ep9Z1gbxaN4p
https://dl.doubtnut.com/l/_AC1WtDJZBw20
https://dl.doubtnut.com/l/_8x0iSxrRHJJL
https://dl.doubtnut.com/l/_26QIRyZaAyk4


266. Let the sequence bn  real numbers satis�es the recurrence

relation bn+ 1 =
1
3

2bn +
125
bn2

, bn ≠ 0.  Then �nd the ( lim )n→ ∞bn
.

Watch Video Solution

{ }

( )

267. Which of the following true ({.} denotes the fractional part of the

function)? (lim)x →
∞

(log)ex

{x}
= ∞ (b) (lim)x→

2 +
x

x2 - x - 2
= ∞

(lim)x→

1 -
x

x2 - x - 2
= - ∞ (d) (lim)x →

∞

(log)0.5x

{x}
= ∞

Watch Video Solution

268. Evaluate: (lim)n→ ∞ 4n + 5n
1
n

Watch Video Solution

( )

https://dl.doubtnut.com/l/_0RG27Y0K7kqa
https://dl.doubtnut.com/l/_tWBvL5Uyo2sZ
https://dl.doubtnut.com/l/_28ZnIgwYJrnH


269. If (lim)x→ 1(2 - x + a[x - 1] + b[1 + x]) exists, then a and b can

take the values of (where [.] denotes the greatest integer function).

(a)a =
1
3

, b = 1 (b) a = 1, b = - 1 (c) a = 9, b = - 9 (d)a = 2, b =
2
3

A. a =
1
3

, b = 1

B. a = 1, b = - 1

C. a = 9, b = - 9

D. a = 2, b =
2
3

Answer: null

Watch Video Solution

270. Evaluate: (lim)n→ ∞
npsin2(n !)

n + 1

Watch Video Solution

https://dl.doubtnut.com/l/_80FjsAMA0HvV
https://dl.doubtnut.com/l/_XCRueFrYny0h
https://dl.doubtnut.com/l/_1qBr21zwYqO6


271. (lim)n→ ∞ an -
1 + n2

1 + n
= b,  where a is a �nite number, then 

a = 1 (b) a = 0 (c) b = 1 (d) b = - 1

Watch Video Solution

( )

272. Evaluate: (lim)x →
∞x3 x2 + √1 + x4 - x√2

Watch Video Solution

{√ }

273. If m, n ∈ N, (lim)x→
0

sinxn

(sinx)m
is (a) 1, if n=m (b) 0, if n>m

Watch Video Solution

274. For any two complex numbers z1,z2 and any real numbers

aandb, az1 - bz2
2 + bz1 + az2

2 =| | | |

https://dl.doubtnut.com/l/_1qBr21zwYqO6
https://dl.doubtnut.com/l/_B3N8Tj6xc8rz
https://dl.doubtnut.com/l/_tQrQUKxq4sKY
https://dl.doubtnut.com/l/_jmyuqqy4LtgQ


Watch Video Solution

275. lim n→ ∞
-3n + ( - 1)n

4n - ( - 1)n
 is equal to a. -

3
4

 b. 0 if n is even c. -
3
4

 if n

is odd d. none of these

Watch Video Solution

276. Evaluate : (lim)x →

∞ √25x2 - 3x + 5x

Watch Video Solution

( )

277. Given a real-valued function f such that 

f(x) =
tan2{x}

x2 - [x]2 √{x}cot{x}, f or x < 0, fx > 0
 Where [x] is the

integral part and {x} is the fractional part of x,  then (lim)x→
0 + f(x) = 1 ,

(lim)x→

0 - f(x) = cot1, cot - 1 (lim)x→

0 - f(x) 2 = 1, tan - 1 (lim)x→

0 + f(x) =
π
4

{ ( )

( ) ( )

https://dl.doubtnut.com/l/_jmyuqqy4LtgQ
https://dl.doubtnut.com/l/_aiDKMh72gFf3
https://dl.doubtnut.com/l/_tYEzltjTtmc3
https://dl.doubtnut.com/l/_zghPZOWroqLT


Watch Video Solution

278. Evaluate: lim x→ ∞
x2 + x - 1

3x2 + 2x + 4

3x2 + x
x - 2

Watch Video Solution

( )

279. L = ( lim )x→a
|2sinx - 1|
2sinx - 1

.
Then limit does not exist when (a) a =

π
6

(b) L = - 1whena = π (c) L = 1whena =
π
2  (d) L = 1whena = 0

Watch Video Solution

280. If [x] denotes the greatest integer less than or equal to x,  then

evaluate (lim)n →

∞
1

n3 12x + 22x + 32x + n2x

Watch Video Solution

{[ ] [ ] [ ] }[ ]}

https://dl.doubtnut.com/l/_zghPZOWroqLT
https://dl.doubtnut.com/l/_bI7A6ln5NXPx
https://dl.doubtnut.com/l/_hOPJM200xWcr
https://dl.doubtnut.com/l/_xBUlUHyZI5Eh


281. f(x) = (lim)n→ ∞
x

x2n + 1

.
Then,  A. f 1 + + f 1 - 1 = 0 B. 

f 1 + + f 1 - + f(1) =
3
2  C. f - 1 + + f - 1 - = - 1 D. 

f 1 + + f - 1 - = 0

Watch Video Solution

( ) ( )
( ) ( ) ( ) ( )
( ) ( )

282. Evaluate the limit: lim x→ 1

(2x - 3) √x - 1

2x2

Watch Video Solution

( )

283. (lim)x→ ∞

20

∑
x= 1

cos2n(x - 10) is equal to (a) 0 (b) 1 (c) 19 (d) 20

Watch Video Solution

https://dl.doubtnut.com/l/_UMg5gVrwQFiv
https://dl.doubtnut.com/l/_QjEcVeBEMY6Y
https://dl.doubtnut.com/l/_ZFHqdxD2or9V


284. lim x→ 1

1 + sin
3πx

1 + x2

1 + cosπx
 is (a) 0 (b) 1 (c) 2 (d) 3

Watch Video Solution

( )

285. f(x) =
1n x2 + ex

1n x4 + e2x

.
Then lim x→ ∞ f(x) is equal to (a) 1 (b) 

1
2  (c) 2

(d) none of these

Watch Video Solution

( )
( )

286. (lim)n →

∞ {
n

n + 1

α
+ sin

1
n

]n(when α ∈ Q) is equal to (a) e -α

(b) -α (c) e1 -α (d) e1 +α

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_TSC0ezdlJrm5
https://dl.doubtnut.com/l/_Cooc8t7HCXKN
https://dl.doubtnut.com/l/_GFKj6txVlYe6
https://dl.doubtnut.com/l/_ziXZo5OwR6Jw


287. The value of lim x→ 2
2x + 23 - x - 6

√2 - x - 21 - x
is

Watch Video Solution

288. If lim (n → ∞)
n ⋅ 3n

n(x - 2)n + n ⋅ 3n+ 1 - 3n
=

1
3  then the range of x is

(where nεN)

Watch Video Solution

289. If (lim)x→a[f(x)g(x)] exists, then both 

(lim)x→af(x)and(lim)x→ag(x) exist.

Watch Video Solution

https://dl.doubtnut.com/l/_ziXZo5OwR6Jw
https://dl.doubtnut.com/l/_806nuoX1ElcL
https://dl.doubtnut.com/l/_7z70OJ1WYzPr


290. If f(x) = lim n→ ∞n x
1

n - 1 , thenf or x > 0, y > 0, f(xy) is equal to

: (a)f(x)f(y) (b) f(x) + f(y) (c)f(x) - f(y) (d) none of these

Watch Video Solution

( )

291. lim n→ ∞
n2 - n + 1

n2 - n - 1

n (n - 1 )
 is

Watch Video Solution

( )

292. (lim)x→ 1 cosec
πx
2

1
( 1 - x ) (where[.] represents the GIF ) is equal to

(a)0(b)1(c)oo` (d) does not exist

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_nQ3Q8MF3Bktm
https://dl.doubtnut.com/l/_g6FYijNYas6T
https://dl.doubtnut.com/l/_J2kab2IA5qwN


293. Given (lim)x→

0
f(x)

x2 = 2, where [.] denotes the greatest integer

function, then (A) (lim)x→

0[f(x)] = 0 (B) (lim)x→

0[f(x)] = 1 (C)(lim)x→

0
f(x)
x

does not exist (D)(lim)x→

0
f(x)
x  exists

Watch Video Solution

[ ]
[ ]

294. Let f(x) =
x2 - 9x + 20

x - [x]
 (where [x] is the greatest integer not

greater than x
.
 Then (A)(lim)x→ 5f(x) = 1 (B) (lim)x→ 5f(x) = 0 (C) 

(lim)x→ 5f(x) does not exist. (D)none of these

Watch Video Solution

295. Use formula lim x→ 0
ax - 1
x

= log(a) to �nd lim x→ 0
2x - 1

(1 + x)
1
2 - 1

Watch Video Solution

https://dl.doubtnut.com/l/_8Rwx9NDrPr6a
https://dl.doubtnut.com/l/_NHjCOMadKgRC
https://dl.doubtnut.com/l/_1P2uxFnmciIS


296. Find (lim)x→
0 tan

π
4

+ x
1 / x

Watch Video Solution

{ ( )}

297. f(x) is the integral of 
2sinx - sin2x

x3 , x ≠ 0.  Find 

lim x→ 0f ′ (x) wheref ′ (x) =
df
dx

Watch Video Solution

[ ]

298. Evaluate lim h→ 0
(a + h)2sin(a + h) - a2sina

h
.

Watch Video Solution

299. lim x→ ∞ x
log(x)3

1 + x + x2  equals 0 (b) -1 (c) 1 (d) none of these( )

https://dl.doubtnut.com/l/_VzU3eIClWIRS
https://dl.doubtnut.com/l/_tkgWmgCjMXA9
https://dl.doubtnut.com/l/_0KddYzEN7cHu
https://dl.doubtnut.com/l/_06ov81ugaV88


Watch Video Solution

300. (lim)x→

0

2m + x
1
m - 2n + x

1
n

ξ
sequa < o 

1

m2m
-

1

n2n
 (b) 

1

m2m
+

1

n2n
 

1

m2 -m -
1

n2 -n  (d) 
1

m2 -m +
1

n2 -n

Watch Video Solution

( ) ( )

301. (lim)x→

1(1 - x)
tan(πx)

2
= _ _ _

Watch Video Solution

302. If f(x) =
sinx x ≠ nπ and n ∈ I2

2 x = nπ
 and g(x) =

x2 + 1 x ≠ 0
4 x = 0
5 x = 2

then lim x→ 0g{f(x)} is

Watch Video Solution

{ {

https://dl.doubtnut.com/l/_06ov81ugaV88
https://dl.doubtnut.com/l/_iiXdJ91Rb4fh
https://dl.doubtnut.com/l/_Rm9rLGC4g8do
https://dl.doubtnut.com/l/_GXpWLILu0q1n


303. (lim)x→

0 min y2 - 4y + 11
sinx
x

(where[.]de¬esthe greatest

integer function is 5 (b) 6 (c) 7 (d) does not exist

Watch Video Solution

[ ( ) ]

304. lim x→π / 2
sin(xcosx)
cos(xsinx)

 is equal to

Watch Video Solution

305. If lim x→ 0 x - 3sin3x + ax - 2 + b  exists and is equal to 0, then (a)

a = - 3 and b =
9
2

 (b) a = 3 and b =
9
2

 (c) a = - 3 and b = -
9
2

 (d) 

a = 3 and b = -
9
2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GXpWLILu0q1n
https://dl.doubtnut.com/l/_w71fXf5Pvoql
https://dl.doubtnut.com/l/_Z34WlrzFZVlW
https://dl.doubtnut.com/l/_sNvxYeqmmasP
https://dl.doubtnut.com/l/_YNfvOaWqwLop


306. If lim x→ 0
xn - sinxn

x - sinnx
 is non-zero �nite, then n must be equal to 4

(b) 1 (c) 2 (d) 3

Watch Video Solution

307. (lim)x→

1

(1 - x) 1 - x2 ... 1 - x2n

(1 - x) 1 - x2 ... 1 - xn
2

, n ∈ N, equals ^ 2nPn (b) 

^ 2nCn (c) (2n) ! (d) none of these

Watch Video Solution

( ) ( )
{ ( ) ( )}

308. The value of lim x→ 0
100x
sinx

+
99sinx

x
 (where [.]

represents the greatest integral function) is (a)199 (b) 198 (c)0 (d)

none of these

Watch Video Solution

([ ] [ ])

https://dl.doubtnut.com/l/_YNfvOaWqwLop
https://dl.doubtnut.com/l/_l8UNkPhCe4xO
https://dl.doubtnut.com/l/_NnFSQxr09FJ8
https://dl.doubtnut.com/l/_txa74JwVC0zo


309. The value of (lim)x→
1

√2

x - cos sin - 1x

1 - tan sin - 1x
 is (a) -

1

√2
 (b) 

1

√2
 (c) 

√2 (d) -√2

Watch Video Solution

( ( )
( ) )

310. The value of lim x→ ∞

2x
n

1

ex - 3x
n

1

ex

xn
 (where n ∈ N) is (a)

logn
2
3  (b) 0 (c) nlogn

2
3  (d) none of de�ned

Watch Video Solution

( ) ( )

( ) ( )

311. Let lim x→ 0
[x]2

x2 = l and lim x→ 0

x2

x2 = m,  where [.] denotes

greatest integer. Then (a)l exists but m does not (b)m exists but l

does not (c)both l and m exist (d) neither ln or m exists

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_txa74JwVC0zo
https://dl.doubtnut.com/l/_Tz4qeIIlY3ph
https://dl.doubtnut.com/l/_1IBxcrFLcTDy


312. (lim)x→

1
xsin(x - [x])

x - 1
, where[.] denotes the greatest integer

function is equal to 0 (b) -1 (c) non-existent (d) none of these

Watch Video Solution

313. (lim)x→ 0
sin(sgn(x))

(sgn(x))
,  where[.] denotes the greatest integer

function, is equal to (a)0 (b) 1 (c) -1 (d) does not exist

Watch Video Solution

[ ]

314. lim x→ 0
2 + 2x + sin2x

(2x + sin2x)esinx  is

Watch Video Solution

https://dl.doubtnut.com/l/_1IBxcrFLcTDy
https://dl.doubtnut.com/l/_NPZZtmGWD3JV
https://dl.doubtnut.com/l/_Bxkx8ZXDfwag
https://dl.doubtnut.com/l/_yVev2o1kudfF


315. If f(x) =
cosx

(1 - sinx)
1
3

 then (a) (lim)x→
π
2
f(x) = - ∞ (b) 

(lim)x→
π
2
f(x) = ∞ (c) (lim)x→

π
2
f(x) = ∞ (d) none of these

Watch Video Solution

316. lim x→ - ∞

x2
⋅ tan

1
x

√8x2 + 7x + 1
 is

Watch Video Solution

( )

317. T1 is an isosceles triangle in circle C. Let T2 be another Ã sosceles

triangle inscribed in C whose base is one of the equal sides of T1 and

which overlaps the interior of T1. Similarly, create isosceles triangle

T3 from T2; T4 and T5, and so on. Prove that the triangle Tn,

approaches an equilateral triangle as n → ∞,

Watch Video Solution

https://dl.doubtnut.com/l/_vhIEVAy1vK9N
https://dl.doubtnut.com/l/_Esyly5iV8Usn
https://dl.doubtnut.com/l/_VajzwiFYVugB


318. If f(x) = 0 is a quadratic equation such that f( - π) = f(π) = 0 and 

f
π
2

= -
3π2

4
,  then lim x→ -π

f(x)
sin(sinx)

 is equal to (a)0 (b) π (c) 2π

(d) none of these

Watch Video Solution

( )

319. (lim)x →
∞

e
1 - e

1
e

-
x

1 + x

ξ
s e ( 1 - e )  (b) e

1 - e
e  (c) e

e
1 - e  (d) 

e
1 + e
e

Watch Video Solution

[( )( )] ( ) ( )
( )

320. (lim)x→ 0
1 + tanx
1 + sinx

cosecx
 is equal to (a)e (b) 

1
e

 (c) 1 (d) none of

these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_VajzwiFYVugB
https://dl.doubtnut.com/l/_9GsUbWz9mn2x
https://dl.doubtnut.com/l/_uGsMgTFnAoGF
https://dl.doubtnut.com/l/_U5sd8TsHQ899


321. (lim)x →

∞
sin4x - sin2x + 1

cos4x - cos2x + 1
 is equal to (a) 0 (b) 1 (c) 

1
3

 (d) 
1
2

Watch Video Solution

322. Find 
dy
dx

 if y = tan - 1 4x

1 + 5x2 + tan - 1 2 + 3x
3 - 2x

Watch Video Solution

( ) ( )

323. F i n d
dy
dx

ify = tan - 1
√1 + x2 - 1

x
,  where x ≠ 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_U5sd8TsHQ899
https://dl.doubtnut.com/l/_TE2ZX9S7yMCb
https://dl.doubtnut.com/l/_LwKldyVDys73
https://dl.doubtnut.com/l/_ufFPScpzOz7C


324. If y = sin - 1 2x

1 + x2 ,  then �nd 
dy
dx

Watch Video Solution

( )

325. If y = tan - 1 3x - x3

1 - 3x2 , -
1

√3
< x <

1

√3
,  then �nd 

dy
dx

Watch Video Solution

( )

326. Find 
dy
dx

 for the functions: y =
x + sinx
x + cosx

Watch Video Solution

327. Find the derivative of the function given by

f(x) = (1 + x) 1 + x2 1 + x4 1 + x8  and, hence, �nd f ′ (1)
.

( ) ( ) ( )

https://dl.doubtnut.com/l/_0DPnPlEqWDAd
https://dl.doubtnut.com/l/_7bdO4ZwyH9pJ
https://dl.doubtnut.com/l/_uxenElQQsd94
https://dl.doubtnut.com/l/_WG7fLlOCPDZq


Watch Video Solution

328. Find 
dy
dx

 if y = sec - 1
√x + 1

√x - 1
+ sin - 1

√x - 1

√x + 1

Watch Video Solution

( ) ( )

329. Let f(x) = xsinπx, x > 0.  Then for all natural numbers n, f ′ (x)

vanishes at (A)a unique point in the interval n, n +
1
2

 (B)a unique

point in the interval n +
1
2

, n + 1  (C)a unique point in the interval 

(n, n + 1) (D)two points in the interval (n, n + 1)

Watch Video Solution

( )
( )

330. Find 
dy
dx

 if y = tan - 1 4x

1 + 5x2 + tan - 1 2 + 3x
3 - 2x

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_WG7fLlOCPDZq
https://dl.doubtnut.com/l/_VMWzuN1lOYCk
https://dl.doubtnut.com/l/_Lf3T8TXEEHpp
https://dl.doubtnut.com/l/_bRTvpuooE3E6


Watch Video Solution

331. If y = sec - 1 1

2x2 - 1
; 0 < x < √2 , ="" then="" �nd="" 

dy
dx

Watch Video Solution

( ) ( )

332. 
d2x

dy2  equals: (1) 
d2y

dx2

- 1
 (2) -

d2y

dx2

- 1 dy
dx

- 3
 (3)

-
d2y

dx2

- 1 dy
dx

- 2
 (4) -

d2y

dx2

- 1 dy
dx

3

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( ) ( )

333. Find 
dy
dx

 if y = log ex
x - 2
x + 2

3
4

Watch Video Solution

{ ( ) }

https://dl.doubtnut.com/l/_bRTvpuooE3E6
https://dl.doubtnut.com/l/_J5ztmmfzMm5T
https://dl.doubtnut.com/l/_9YiZNibKD561
https://dl.doubtnut.com/l/_pqbjvzaRKI4n


334. let f(x) = 2 + cosx for all real x Statement 1: For each real t, there

exists a pointc in [t, t + π] such that f′ (c) = 0 Because statement 2: 

f(t) = f(t + 2π) for each real t

Watch Video Solution

335. Di�erentiate the function with respect to x using the �rst

principle : tan - 1x

Watch Video Solution

336. Match the following: List - I, List - II Let y(x) = cos 3cos - 1x

x ∈ [ - 1, 1], x ≠ ±
√3

2
 Then 

1
y(x)

x2 - 1
d2y(x)

dx2 +
dy(x)
dx

 equals, 1

Let A1, A2, An(n > 2) be the vertices of a regular polygon of n sides

with its centre at the origin. Let →ak be the position vector of the

( )

{( ) }

https://dl.doubtnut.com/l/_pqbjvzaRKI4n
https://dl.doubtnut.com/l/_mKtfACDHgMGL
https://dl.doubtnut.com/l/_rYHJWUqpb6KI
https://dl.doubtnut.com/l/_gceWgHvhwr3M


point Ak, k = 1, 2, n
.
 If 

n - 1

∑
k= 1

→akx
→ak+ 1 =

n - 1

∑
k= 1

→ak

.
→ak+ 1 ,  then the

minimum value of n is, 2 If the normal from the point P(h, 1) on the

ellipse 
x2

6
+
y2

3
= 1 is perpendicular to the line x + y = 8 , then the

value of h is, 8 Number of positive solutions satisfying the equation

tan - 1 1
2x

+ 1 + tan - 1 1
4x + 1

= tan - 1 2

x2  is, 9

Watch Video Solution

| ( )| | ( )|

( ) ( ) ( )

337. Di�erentiate the function with respect to x using the �rst

principle : cos2x

Watch Video Solution

338. Di�erentiate the following functions with respect to x from �rst

principles: √sinx

W t h Vid S l ti

https://dl.doubtnut.com/l/_gceWgHvhwr3M
https://dl.doubtnut.com/l/_dPEHoX5LOCYF
https://dl.doubtnut.com/l/_qN8r2qdAyvnf


Watch Video Solution

339. If f(x) is di�erentiable and strictly increasing function, then the

value of (lim)x→

0

f x2 - f(x)

f(x) - f(0)
 is 1 (b) 0 (c) -1 (d) 2

Watch Video Solution

( )

340. If f(x) = [2x]sin3πx then prove that f′ k + = 6kπ( - 1)k, (where [.]

denotes the greatest integer function and k ∈ N).

Watch Video Solution

( )

341. lim h→ 0

f 2h + 2 + h2 - f(2)

f h - h2 + 1 - f(1)
 given that f′ (2) = 6 and f′ (1) = 4

then (a) limit does not exist (b) is equal to -
3
2

 (c) is equal to 
3
2

 (d) is

equal to 3

( )
( )

https://dl.doubtnut.com/l/_qN8r2qdAyvnf
https://dl.doubtnut.com/l/_8qztL5aH5Ohh
https://dl.doubtnut.com/l/_RDY1ixsvykh9
https://dl.doubtnut.com/l/_0u7z6QTzUgOt


Watch Video Solution

342. Evaluate ( lim )h→

0
(a + h)2sin - 1(a + h) - a2sin - 1a

h

Watch Video Solution

343. If x2 + y2 = 1, then (a)yy ′ ′ - 2 y ′ 2 + 1 = 0 (b)yy ′ ′ + y ′ 2 + 1 = 0

(c)yy ′ ′ + y ′ - 2
- 1 = 0 (d)yy ′ ′ + 2 y ′ 2

+ 1 = 0

Watch Video Solution

( ) ( )
( ) ( )

344. Using the �rst principle, prove that 
d
dx

1
f(x)

=
- f ′ (x)

[f(x)]2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_0u7z6QTzUgOt
https://dl.doubtnut.com/l/_8EOzVumFS9Xv
https://dl.doubtnut.com/l/_0yg7ils4Nkos
https://dl.doubtnut.com/l/_WLVDKetDe81L


345. If y is a function of x and log(x + y) - 2xy = 0,  then the value of 

y ′ (0) is  

(a)1 (b) -1 (c) 2 (d) 0

Watch Video Solution

346. Find the derivative of √4 - x w.r.t. x using the �rst principle.

Watch Video Solution

347. The slope of the tangent to the curve y - x5 2 = x 1 + x2 2 at

the point (1, 3) is.

Watch Video Solution

( ) ( )

348. If f(x) = xtan - 1x,  �nd f ′ √3  using the �rst principle.( )

https://dl.doubtnut.com/l/_9AVpFCPB4S7f
https://dl.doubtnut.com/l/_ROzPnU97Aidz
https://dl.doubtnut.com/l/_d362qGSmJ5jM
https://dl.doubtnut.com/l/_IAFkeKuZrsD4


Watch Video Solution

349. Let f(θ) = sin tan - 1 sinθ

√cos2θ
, where -

π
4

< θ <
π
4

then the value

of 
d

d(tanθ)
f(θ)is

Watch Video Solution

( ( ))

350. Find the derivative of e√x w.r.t. x using the �rst principle.

Watch Video Solution

351. f(x) = tan - 1

log
e

x2

log ex2
+ tan - - 1 3 + 2logx

1 - 6logx
 then �nd 

dny

dxn

Watch Video Solution

{ ( )
( )} ( )

https://dl.doubtnut.com/l/_IAFkeKuZrsD4
https://dl.doubtnut.com/l/_IT1c4XGR0AYU
https://dl.doubtnut.com/l/_0GzqyyOIpyOy
https://dl.doubtnut.com/l/_CRwnpAXoHP5O


352. If f
x + 2y

3
=

f(x) + 2f(y)
3

∀x, y ∈ Randf ′ (0) = 1, f(0) = 2,  then

�nd f(x)
.

Watch Video Solution

( )

353. If f(x) = x2 - 5x + 6 ,  then f′ (x) equals

Watch Video Solution

| |

354. If graph of y = f(x) is symmetrical about the point (5, 0) and 

f ′ (7) = 3,  then the value of f ′ (3) is__________

Watch Video Solution

https://dl.doubtnut.com/l/_CRwnpAXoHP5O
https://dl.doubtnut.com/l/_dVpihmAxeBEH
https://dl.doubtnut.com/l/_a2ogb4Gy0Eqk
https://dl.doubtnut.com/l/_Cb9vL5Sxdd7a


355. Let f xmyn = mf(x) + nf(y) for all x, y ∈ R +  and for all m, n ∈ R
.

If f ′ (x) exists and has the value 
e
x

,  then �nd ( lim )x→

0
f(1 + x)

x

Watch Video Solution

( )

356. Let g :R
→
R be a di�erentiable function satisfying 

g(x) = g(y)g(x - y)∀x, y ∈ R and g ′ (0) = aandg ′ (3) = b
.
 Then �nd the

value of g ′ ( - 3)
.

Watch Video Solution

357. If f, g,  and h are di�erentiable functions of x and (δ)=

f g h
(xf)′ (xg)′ (xh)′

x2f ′ ′ x2g ′ ′ x2h ′ ′
 prove that δ ′ =| ( ) ( ) ( ) |

https://dl.doubtnut.com/l/_TXiTsHYeHUb1
https://dl.doubtnut.com/l/_wj0kpRkIAeNC
https://dl.doubtnut.com/l/_iMxGPB59eThl


f g h
f′ g′ h

x3f′ ′ ′ x3g′ ′ ′ x3h′ ′ ′

Watch Video Solution

| ( ) ( ) ( ) |

358. Let f be a function such that f(x + y) = f(x) + f(y) for all 

xandyandf(x) = 2x2 + 3x g(x) for allx,  where g(x) is continuous and 

g(0) = 3.  Then �nd f ′ (x)
.

Watch Video Solution

( )

359. If f
x + y

3
=

2 + f(x) + f(y)
3

 for all x, y f′ (2) = 2 then �nd f(x)

Watch Video Solution

( )

https://dl.doubtnut.com/l/_iMxGPB59eThl
https://dl.doubtnut.com/l/_4Mhfjn9xKGtC
https://dl.doubtnut.com/l/_Poznd2F6Z3su


360. Prove that lim x→ 0
f(x + h) + f(x - h) - 2f(x)

h2 = f′ ′ (x) (without

using L' Hospital srule).

Watch Video Solution

361. Let f(x + y) = f(x) + f(y) + 2xy - 1 for all real x and y and f(x) be a

di�erentiable function. If f ′ (0) = cosα,  the prove that 

f(x) > 0∀x ∈ R
.

Watch Video Solution

362. If x = ey+ ey+ ey ... . ∞
 , where x > 0,then �nd

dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_24SGOfMI06gm
https://dl.doubtnut.com/l/_ZdcfJ5cfNAa0
https://dl.doubtnut.com/l/_H2C5OnVcpNUZ


363. Let f :R
→
R be a function satisfying condition 

f x + y3 = f(x) + [f(y)]3f or allx, y ∈ R
.
 If f ′ (0) ≥ 0,  �nd f(10)

.

Watch Video Solution

( )

364. If xy = e ( x - y ) ,  then �nd 
dy
dx

Watch Video Solution

365. 
dy
dx

 for y = tan - 1 1 + cosx
1 - cosx

 ,where 0 < x < π, is

Watch Video Solution

{√ }

366. If yx = xy, then find
dy
dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_PoPzmqFNQZsQ
https://dl.doubtnut.com/l/_ZNg0Ab64L3mU
https://dl.doubtnut.com/l/_E174ta7MXX0v
https://dl.doubtnut.com/l/_DuUZRxsKvUVL


367. Di�erentiate (xcosx)x with respect to x
.

Watch Video Solution

368. If f(xy) =
f(x)
y

+
f(y)
x

 holds for all real x and y greater than 0 and 

f(x) is a di�erentiable function for all x > 0 such that f(e) =
1
e  , then

�nd f(x)

Watch Video Solution

369. Find 
dy
dx  for y = xx

.

Watch Video Solution

https://dl.doubtnut.com/l/_DuUZRxsKvUVL
https://dl.doubtnut.com/l/_sPCaksOkJkFb
https://dl.doubtnut.com/l/_kRUZ5J2rbO9c
https://dl.doubtnut.com/l/_FCO8PBhKxTXE


370. If Pn is the sum of a G
.
P

.
 upto n terms (n ≥ 3),  then prove that 

(1 - r)
dPn

dr
= (1 - n)Pn + nPn - 1,  where r is the common ratio of G

.
P

.

Watch Video Solution

371. If y = f ax andf ′ (sinx) = (log)ex, thenfind
dy
dx

,  if it exists, where

pi/2 less than x less than pi

Watch Video Solution

( ) ( )

372. if x < 1 then 
1

1 + x
+

2x

1 + x2 +
4x3

1 + x4 + ............. . ∞

Watch Video Solution

https://dl.doubtnut.com/l/_ES17fQQ3WUPU
https://dl.doubtnut.com/l/_3quZPiQgvBln
https://dl.doubtnut.com/l/_yUjBXYrO5Af0


373. Find the derivative of 
√x(x + 4)

3
2

(4x - 3)
4

3

Watch Video Solution

374. If (lim)t→x
etf(x) - exf(t)

(t - x)(f(x))2 = 2andf(0) =
1
2

,  then �nd the value of f ′ (0)
.

4 (b) 2 (c) 0 (d) 1

Watch Video Solution

375. If y = xx
xx ... ∞

 , �nd 
dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_es0drZZIFipc
https://dl.doubtnut.com/l/_OVyU8YWG43Xf
https://dl.doubtnut.com/l/_VX4jlSqw4yh8


376. If y = e√x + e - √x , then 
dy
dx

 is equal to (a)
e√x

2√x
 (b) 

e√x - e - √x

2√x
1

2√x√y2 - 4 (d) 
1

2√x√y2 + 4

Watch Video Solution

377. Di�erentiate 
(x - 1)(x - 2)

(x - 3)(x - 4)(x - 5)
 with respect to x

Watch Video Solution

√

378. If f(x) = |sinx - |cosx ∣ ∣ ,  then the value of f ′ (x) at x =
7π
6

 is  

(a) positive (b) 
1 - √3

2
 (c)0 (d) none of these

Watch Video Solution

379. If y = (tanx) ( tanx ) ( tanx ) ... . ∞
,then �nd 

dy
dx

 at x =
π
4

https://dl.doubtnut.com/l/_zoYHe3MMASfq
https://dl.doubtnut.com/l/_v2nYknPMdKFi
https://dl.doubtnut.com/l/_dhaNB9FF48rZ
https://dl.doubtnut.com/l/_lC8R42NsJ9ph


Watch Video Solution

380. If graph of y = f(x) is symmetrical about the y-axis and that of 

y = g(x) is symmetrical about the origin and if 

h(x) = f(x)
.

g(x), then
d3h(x)

dx3 atx = 0 is (a)cannot be determined (b) 

f(0)
.

g(0) (c)0 (d) none of these

Watch Video Solution

381. Di�erentiate the function with respect to x using the �rst

principle : (log)ex

Watch Video Solution

382. If x = t2, y = t3, then
d2y

dx2 =  (a)
3
2

 (b) 
3

(4t)
 (c) 

3
2(t)

 (d) 
3t
2

Watch Video Solution

https://dl.doubtnut.com/l/_lC8R42NsJ9ph
https://dl.doubtnut.com/l/_klLKtmurNHs0
https://dl.doubtnut.com/l/_xBFa2tM3Dje5
https://dl.doubtnut.com/l/_AEzYgPJfehNf


383. Using the �rst principle, prove that:

d
dx

(f(x)g(x)) = f(x)
d
dx

(g(x)) + g(x)
d
dx

(f(x))

Watch Video Solution

384. If y = x + ex,  then 
d2x

dy2  is (a) ex (b) -
ex

1 + ex 3
 (c) -

ex

1 + ex 3
 (d) 

-1

1 + ex
3

Watch Video Solution

( ) ( )

( )

385. If y = 1 + x
1

4 1 + x
1

2 1 - x
1

4  , then �nd 
dy
dx

.

Watch Video Solution

( )( )( )

https://dl.doubtnut.com/l/_AEzYgPJfehNf
https://dl.doubtnut.com/l/_k8lbTIBI7ZQn
https://dl.doubtnut.com/l/_urag73eoyrFS
https://dl.doubtnut.com/l/_8ObERQVpt0cf
https://dl.doubtnut.com/l/_w36hgCKIR9Yc


386. Let f(x) = ( lim )h→ 0
(sin(x + h))1n ( x+h ) - (sinx)1nx

h

.
 Then f

π
2

equal to (a)0 (b) equal to 1 (c)In 
π
2

 (d) non-existent

Watch Video Solution

( )

387. If f(x) = x|x|,  then prove that f ′ (x) = 2|x|

Watch Video Solution

388. A function f :R → R satis�es 

sinxcosy f(2x + 2y) - f(2x - 2y) = cosxsiny(f(2x + 2y) + f(2x - 2y))
.
 If 

f ′ (0) =
1
2

, then (a)f ′ ′ (x) = f(x) = 0 (b)4f ′ ′ (x) + f(x) = 0 (c)

f ′ ′ (x) + f(x) = 0 (d)4f ′ ′ (x) - f(x) = 0

Watch Video Solution

(

https://dl.doubtnut.com/l/_w36hgCKIR9Yc
https://dl.doubtnut.com/l/_SStdzFMQ4On2
https://dl.doubtnut.com/l/_Q32tRXQoPObg
https://dl.doubtnut.com/l/_qZ123PFY0IFh


389. If y =
1 - cos2x
1 + cos2x

, x ∈ 0,
π
2

∪
π
2

, π ,  then �nd 
dy
dx

.

Watch Video Solution

√ ( ) ( )

390. If x = logp and y =
1
p

 ,then (a)
d2y

dx2 - 2p = 0 (b) 
d2y

dx2 + y = 0 (c)

d2y

dx2 +
dy
dx

= 0 (d) 
d2y

dx2 -
dy
dx

= 0

Watch Video Solution

391. If y = 1 +
x

1!
+

x2

2!
+

x3

3!
+ +

xn

n !
,  show that 

dy
dx

- y +
xn

n !
= 0.

Watch Video Solution

392. Let y = 1n(1 + cosx)2. Then the value of 
d2y

dx2 +
2

e
y

2

 equal

https://dl.doubtnut.com/l/_qZ123PFY0IFh
https://dl.doubtnut.com/l/_DtQaipIP7P25
https://dl.doubtnut.com/l/_ipnjpa3mTzkP
https://dl.doubtnut.com/l/_yQ5MZfCfv8AY


A. 0

B. 
2

1 + cosx

C. 
4

1 + cosx

D. 
-4

(1 + cosx)2

Answer: A

Watch Video Solution

393. Find 
dy
dx

fory = xsinxlogx
.

Watch Video Solution

394. If the function f(x) = - 4e
1 - x

2 + 1 + x +
x2

2
+
x3

3
andg(x) = f - 1(x),

then the reciprocal of g ′ -7
6

 is_________

Watch Video Solution

( )

https://dl.doubtnut.com/l/_yQ5MZfCfv8AY
https://dl.doubtnut.com/l/_ULzMYvAx2XPN
https://dl.doubtnut.com/l/_F2bD57RNOcoQ


395. Di�erentiate y =
ex

1 + sinx

Watch Video Solution

396. Suppose that f(0) = 0andf ′ (0) = 2,  and let g(x) = f( - x + f(f(x)))
.

The value of g′  (0) is equal to _____

Watch Video Solution

397. If y =
1 - x
1 + x

,  prove that 1 - x2 dy
dx

+ y = 0

Watch Video Solution

√ ( )

https://dl.doubtnut.com/l/_F2bD57RNOcoQ
https://dl.doubtnut.com/l/_oQJ2CYHqlxX5
https://dl.doubtnut.com/l/_uxmfRnR4kCBK
https://dl.doubtnut.com/l/_agxLUgbAs7Ce


398. If g(x) =
f(x)

(x - a)(x - b)(x - c)
,where f(x) is a polynomial of degree 

< 3 , then ∫g(x)dx =

1 a f(a)log|x - a|
1 b f(b)log|x - b|
1 c f(c)log|x - c|

÷

1 a a2

1 b b2

1 c c2
+ k

dg(x)
dx

=

1 a - f(a)(x - a) - 2

1 b - f(b)(x - b) - 2

1 c - f(c)(x - c) - 2
: -

1 a a2

1 b b2

1 c c2

Watch Video Solution

| | | |
| | | |

399. If f(x) = cosx
.

cos2x
.

cos4x
.

cos8x
.

cos16x,  then �nd f ′ π
4

.

Watch Video Solution

( )

400. f(x) = e -
1
x , wherex > 0,  Let for each positive integer n, Pn be the

polynomial such that 
dnf(x)

dxn
= Pn

1
x

e -
1
x  for all x > 0.  Show that ( )

https://dl.doubtnut.com/l/_wQXqIuBPRo5o
https://dl.doubtnut.com/l/_mGHLERfoK5gE
https://dl.doubtnut.com/l/_t10czdV9iVYa


Pn+ 1(x) = x2 Pn(x) -
d
dx

Pn(x)

Watch Video Solution

[ ]

401. If ai, bi ∈ N for i 1,2,3, then coe�cient of x in the determinant;

(1 + x)a1b1 (1 + x)a1b2 (1 + x)a1b3

(1 + x)a2b1 (1 + x)a2b2 (1 + x)a2b3

(1 + x)a3b1 (1 + x)a3b2 (1 + x)a3b3

Watch Video Solution

| |

402. If 
d
dx

xm - A1x
m - 1 + A2x

m - 2 - ....... + ( - 1)mAm ex = xmex,  �nd

the value of Ar

Watch Video Solution

[( ) ]

https://dl.doubtnut.com/l/_t10czdV9iVYa
https://dl.doubtnut.com/l/_lr4ij9qN0Np5
https://dl.doubtnut.com/l/_kf3FET4vMi6Y


403. If y =

sinx cosx sinx
cosx - sinx cosx
x 1 1

, �nd
dy
dx

Watch Video Solution

| |

404. Let f(x)andg(x) be two function having �nite nonzero third-order

derivatives f′ ′ ′ (x) and g′ ′ ′ (x) for all x ∈ R. If f(x). g(x) = 1 for all 

x ∈ R,  then prove that 
f′ ′ ′
f′

-
g′ ′ ′
g′

= 3
f′ ′
f

-
g′ ′
g

.

Watch Video Solution

( )

405. Di�erentiate log sinx w.r.t. √cosx.

Watch Video Solution

https://dl.doubtnut.com/l/_ZdDHTP6dGhah
https://dl.doubtnut.com/l/_ytJKeTdwkanw
https://dl.doubtnut.com/l/_HG80oDvxH5kx


406. If 
cosx

2

.
cosx

22

.
cosx

23 ∞ =
sinx
x

,  then �nd the value of 

1

22

sec2x
2

+
1

24

sec2x

22 +
1

26

sec2x

23 + ∞

Watch Video Solution

407. Di�erentiate tan - 1
√1 + x2 - 1

x
w. r. ttan - 1x, wherex ≠ 0.

Watch Video Solution

( )

408. Find the derivative of f(tan x) w.r.t. g (sec x) at x =
π
4

,  where

f'(1)=2 and g′ √2 = 4.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_6KVNjFzHZJI8
https://dl.doubtnut.com/l/_cWfrLzHLjvIW
https://dl.doubtnut.com/l/_n7E4Q8AJ7C8g


409. If f(x) = cos - 1 1

√13
(2cosx - 3sinx)

+sin - 1 1

√13
(2cosx + 3sinx)w

.
r

.
t√1 + x2,  then �nd 

df(x)
dx

 at x =
3
4

.

Watch Video Solution

( )
( )

410. Find the derivative of 
tan - 1(2x)

1 - x2 w. r. t
sin - 1(2x)

1 + x2

Watch Video Solution

411. If a1sinx + a2sin2x + + ansinnx ≤ |sinx| for x ∈ R,  then prove

that a1 + 2a2 + 3a3 + nan ≤ 1

Watch Video Solution

| |
| |

https://dl.doubtnut.com/l/_WenxOyvwXbKL
https://dl.doubtnut.com/l/_EmaQ5nhekvnH
https://dl.doubtnut.com/l/_NJkSqrebFgST


412. Find the derivative of sec - 1 1

2x2 - 1
 w.r.t √1 - x2 at x =

1
2

Watch Video Solution

( )

413. If y =
1
2

n - 1
cos ncos - 1x ,  then prove that y satis�es the

di�erential equation 1 - x2  
d2y

dx2 - x
dy
dx

+ n2y = 0

Watch Video Solution

( ) ( )
( )

414. If y = f x3 , z = g x5 , f ′ (x) = tanx, andg ′ (x) = secx,  then �nd the

value of ( lim )x→
0

dy
dz

x

Watch Video Solution

( ) ( )

( )

https://dl.doubtnut.com/l/_9v5vLXTtWcPS
https://dl.doubtnut.com/l/_K8zuxkwxnEHN
https://dl.doubtnut.com/l/_DuS5uk9SebWm


415. If x ∈ 0,
π
2

, thenshowthat

d
dx

cos - 1 7
2

(1 + cos2x) + √sin2x - 48cos2x sinx

= 1 +
7sinx

√sin2 - 48cos2x

Watch Video Solution

( )
{ ( ) }

416. If f(x) = x + a2abacabx + b2bcacbcx + c2 , then prove that 

f ′ (x) = 3x2 + 2x a2 + b2 + c2
.

Watch Video Solution

| |
( )

417. If y = cos - 1 2x

1 + x2 , then
dy
dx

is (a)
-2

1 + x2  for all x (b) 
-2

1 + x2  for all 

|x| < 1 (c)
2

1 + x2  for |x| > 1 (d) none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_HO191w2nx6DV
https://dl.doubtnut.com/l/_JRrfTjjqN3G5
https://dl.doubtnut.com/l/_vLFgQUXWpOwQ


418. If f(x), g(x) and h(x) are three polynomials of degree 2, then prove

that ϕ(x) =

f(x) g(x) h(x)

f ′ (x) g ′ (x) h ′ (x)

f ′ ′ (x) g ′ ′ (x) h ′ ′ (x)
 is a constant polynomial.

Watch Video Solution

| |

419. If f(x - y), f(x)f(y) and f(x + y) are in A.P. for all x, y, and f(0) ≠ 0,

then (a) f(4) = f( - 4) (b) f(2) + f( - 2) = 0 (c) f ′ (4) + f ′ ( - 4) = 0 (d) 

f ′ (2) = f ′ ( - 2)

Watch Video Solution

420. If x3 + y3 + 3axy = 0, find
dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_vLFgQUXWpOwQ
https://dl.doubtnut.com/l/_eDUpO1cle1K1
https://dl.doubtnut.com/l/_CVMvZuiYWrMa
https://dl.doubtnut.com/l/_45MTURgwiQqI


421. If 1 is the twice repeated root of the equation

ax3 + bx2 + bx + d = 0, then (a) a = b = d (b) a + b = 0 (c) b + d = 0 (d) 

a = d

Watch Video Solution

422. If log x2 + y2 = 2tan - 1 y
x

,  show that 
dy
dx

=
x + y
x - y

Watch Video Solution

( ) ( )

423. If y = btan - 1 x
a

+
tan - 1y

x
,�nd

dy
dx

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_oW9Tv3hffEeA
https://dl.doubtnut.com/l/_XKv3ws61rhLx
https://dl.doubtnut.com/l/_d9X3NWtznNmq


424. Let y = x + √x + √x + ∞ , 
dy
dx

 is equal to  

(a)
1

2y - 1  (b) 
x

x + 2y  (c)
1

√1 + 4x
 (d) 

y
2x + y

Watch Video Solution

√

425. If y = √sinx + y, then �nd 
dy
dx

Watch Video Solution

426. f(x) = x2 - 3 x| + 2|
.
 Then which of the following is/are true 

f ′ (x) = 2x - 3 for x in (0, 1) ∪ (2, ∞)  

f ′ (x) = 2x + 3 for x in ( - ∞, - 2) ∪ ( - 1, 0)  

f ′ (x) = - 2x - 3 for x in (-2,-1)`  

None of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_pGGbJ0NqdYIZ
https://dl.doubtnut.com/l/_SCFQ5my4Yd9G
https://dl.doubtnut.com/l/_QxFm3rm4g2qP


427. If x√1 + y + y√1 + x = 0,  prove that 
dy
dx

= -
1

(x + 1)2

Watch Video Solution

428. If x3 - 2x2y2 + 5x + y - 5 = 0 and y(1) = 1, then (a)y ′ (1) =
4
3

 (b) 

y′ (1) = -
4
3

 (c)y′ ′ (1) = - 8
22
27

 (d) y ′ (1) =
2
3

Watch Video Solution

429. If xy = ex - y,  Prove that 
dy
dx

=
logx

(1 + logx)2

Watch Video Solution

430. Let f(x) =
√x - 2√x - 1

√x - 1 - 1
x

.
 Then (a)f ′ (10) = 1 (b)f ′ 3

2 = - 1

(c)domain of f(x) is x ≥ 1 (d)range of f(x)is( - 2, - 1) ∪ (2, ∞)

( )

https://dl.doubtnut.com/l/_7Invi7ogqvTC
https://dl.doubtnut.com/l/_KzAskMEuOQjO
https://dl.doubtnut.com/l/_uAidckJMKpGx
https://dl.doubtnut.com/l/_14NK61fvvUFa


Watch Video Solution

431. If √x +√y = 4, find
dx
dy

at(y = 1).

Watch Video Solution

( )

432. If y =
x4 - x2 + 1

x2 + √3x + 1
and

dy
dx = ax + b,  then the value of a+b is (a)

cot
π
8

 (b) cot
5π
12

 (c) tan
5π
12

 (d) tan
5π
8

Watch Video Solution

( ) ( ) ( ) ( )

433. If xy + y2=tanx + y ,then �nd 
dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_14NK61fvvUFa
https://dl.doubtnut.com/l/_eJqLjX9wMRxX
https://dl.doubtnut.com/l/_7EHBm126eLCU
https://dl.doubtnut.com/l/_nHi4eKpnMU9W


434. Which of the following is/are true?

dy
dx

f or y = sin - 1(cosx), wherex ∈ (0, π), is - 1

dy
dx f or y = sin - 1(cosx), wherex ∈ (0, 2π), is1

dy
dx f or y = cos - 1(sinx), wherex ∈ -

π
2 ,

π
2 , is - 1

dy
dx f or y = cos - 1(sinx), wherex ∈

π
2 ,

3π
2 , is - 1

Watch Video Solution

( )
( )

435. If y = x + y + √x + √y + ∞, thenprovethat
dy
dx

=
y2 - x

2y3 - 2xy - 1

Watch Video Solution

√ √

436. If y = x ( logx ) log log
.
x

, then
dy
dx is  

(a)
y
x 1nxx - 1 + 21nx1n(1nx)  (b)

y
x (logx)log ( logx ) (2log(logx) + 1) (c)

( )

( ) )

https://dl.doubtnut.com/l/_5HSULYeEDriG
https://dl.doubtnut.com/l/_V1hii7wroL62
https://dl.doubtnut.com/l/_xOMqgkzdeMIb


y
x1nx

(1nx)2 + 21n(1nx)  (d)
y
x

logy
logx

[2log(logx) + 1]

Watch Video Solution

[ ]

437. If y = sinx + √sinx + √sinx + → ∞, provethat
dy
dx =

cosx
2y - 1

Watch Video Solution

√

438. The nth derivative of xex vanishes when (a)x = 0 (b) x = - 1 (c)

x = - n (d) x = n

Watch Video Solution

439. If x = a cost +
1
2 logtan2t  and y = asint then �nd 

dy
dx  at t =

π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_xOMqgkzdeMIb
https://dl.doubtnut.com/l/_K9XZw7XDVWWB
https://dl.doubtnut.com/l/_NE0sCPF9MCeL
https://dl.doubtnut.com/l/_EVNO48IVvmCt
https://dl.doubtnut.com/l/_ClqCSO0Q0veG


440. The derivative of tan - 1
√1 + x2 - 1

x
 with respect to 

tan - 1
2x√1 - x2

1 - 2x2  at x = 0 is

A. 
1
8

B. 
1
4

C. 
1
2

D. 1

Answer: B

Watch Video Solution

( )
( )

441. If xmyn = (x + y)m+n, provethat
dy
dx =

y
x

.

Watch Video Solution

https://dl.doubtnut.com/l/_ClqCSO0Q0veG
https://dl.doubtnut.com/l/_jqHS7NZdc3gm


442. Let g(x) = f(x)sinx, wheref(x) is a twice di�erentiable function on 

( - ∞, ∞) such that f′ ( - π) = 1.  The value of g′ ′ ( - π) equals __________

Watch Video Solution

443. If x = acos3θ, y = asin3θ, then �nd the value of d2y/dx2 at θ=π/6

Watch Video Solution

444. If x = asin - 1t, y = acos - 1t , a > 0 and -1 < t < 1 , show that 

dy
dx

= -
y
x

.

Watch Video Solution

√ √

445. If 
x
a +

y
b = √2 touches the ellipses 

x2

a2 +
y2

b2 = 1, then �nd the

ecentricity angle θ of point of contact.

https://dl.doubtnut.com/l/_IWNIrui4F8l4
https://dl.doubtnut.com/l/_PcBh8tpxD4U8
https://dl.doubtnut.com/l/_ThnP3rtIsAQH
https://dl.doubtnut.com/l/_BVzZYrkgPb5T


Watch Video Solution

446. If y = f
2x - 1

x2 + 1
andf ′ (x) = sinx2, then �nd 

dy
dx

Watch Video Solution

( )

447. Let y = x3 - 8x + 7 and x = f(t).
dy
dx

= 2 and x = 3att=0,

thenf ∈ dthevalueo
f(dx)
dt at t=0.`

Watch Video Solution

448. If x =
2t

1 + t2
,y =

1 - t2

1 + t2
,then�nd

dy
dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_BVzZYrkgPb5T
https://dl.doubtnut.com/l/_XODRiazCj9Zq
https://dl.doubtnut.com/l/_UDW9LlNJEQCB
https://dl.doubtnut.com/l/_Ry1UiqkGVUEU


449. If fr(x), gr(x), hr(x), r = 1, 2, 3 are polynomials such that 

fr(a) = gr(a) = hr(a), r = 1, 2, 3 and  F(x) =

f1(x) f2(x) f3(x)

g1(x) g2(x) g3(x)

h1(x) h2(x) h3(x)
 then

F ′ (x)atx = a is____________________

Watch Video Solution

| |

450. Find 
dy
dx

if x = a(θ - sinθ) and y = a(1 - cosθ)
.

Watch Video Solution

451. If f(x) = (log)x(logx), thenf ′ (x) at x = e is equal to (a) 
1
e

 (b) e (c) 1

(d) zero

Watch Video Solution

https://dl.doubtnut.com/l/_KGK4HbtGmXuD
https://dl.doubtnut.com/l/_FSDa1AQoZfsM
https://dl.doubtnut.com/l/_pgkyGcebguVX
https://dl.doubtnut.com/l/_P8e7R0kwMU5b


452. Di�erentiate 
tan - 1x

1 + √ 1 - x2
 + 2tan - 1 1 - x

1 + x
sinw

.
r

.
t

.
x

.

Watch Video Solution

( ) { √( )}

453. If x = asec3θ and y = atan3θ, �nd 
dy
dx

 at θ =
π
3

.

Watch Video Solution

454. Di�erentiate (logx)cosx with respect to x
.

Watch Video Solution

455. Find the di�erential equation of the family of curves

y = Ae2x + Be - 2x , where A and B are arbitrary constants.

Watch Video Solution

https://dl.doubtnut.com/l/_P8e7R0kwMU5b
https://dl.doubtnut.com/l/_f3vwBuVOiWT6
https://dl.doubtnut.com/l/_x4GbFtoK6pqa
https://dl.doubtnut.com/l/_oiGXqr3hdX9m


456. If f(x) = |x| | sinx | ,  then �nd f ′ -
π
4

Watch Video Solution

( )

457. If x = cosecθ - sinθ and y = cosecnθ - sinnθ,  then show that 

x2 + 4
dy
dx

2
= n2 y2 + 4

.

Watch Video Solution

( )( ) ( )

458. If y = log sin
x2

3 - 1 , then �nd 
dy
dx

.

Watch Video Solution

√ { ( )}

459. Find 
dy
dx

 of y = x3

https://dl.doubtnut.com/l/_oiGXqr3hdX9m
https://dl.doubtnut.com/l/_LiFBr5zwyjLM
https://dl.doubtnut.com/l/_up9amPnHG3hV
https://dl.doubtnut.com/l/_6ItjHBLRxfpt
https://dl.doubtnut.com/l/_fWzXUrhMA9Y6


Watch Video Solution

460. Find 
dy
dx

 for y = sin x2 + 1
.

Watch Video Solution

( )

461. Let f(x) = x +
1

2x +
1

2x+
1

2x

 Compute the value of f(5) .

Watch Video Solution

462. y = tan - 1 
3x - x3

1 - 3x2 . Find 
dy
dx

 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_fWzXUrhMA9Y6
https://dl.doubtnut.com/l/_ZXKgUhvAJK6y
https://dl.doubtnut.com/l/_PrDv8eoFkG31
https://dl.doubtnut.com/l/_TjMXQtURtr9N


463. Find y′  of y = 5x5

Watch Video Solution

464. y = sin - 1 1

√1 + x2
+ cos - 1 1

√1 + x2
. �nd 

dy
dx .

Watch Video Solution

( ) ( )

465. If x2 + y2 = R2(whereR > 0)andk =
y′ ′

1 + y′2 3
 then �nd k in terms

of R alone.

Watch Video Solution

( )

466. y = tan - 1
√1 + x2 + √1 - x2

√1 + x2 - √1 - x2
, where -1 < x < 1, �nd 

dy
dx( )

https://dl.doubtnut.com/l/_HxdeH23kYhOA
https://dl.doubtnut.com/l/_mYVSQ23sp76m
https://dl.doubtnut.com/l/_WXrNFxWmXbtJ
https://dl.doubtnut.com/l/_ehIsnCQqkjqP


Watch Video Solution

467. Find the derivative of sec - 1 1

2x2 - 1
w

.
r

.
t √1 - x2 at x =

1
2

Watch Video Solution

( )

468. y = tan - 1 acosx - bsinx
bcosx + asinx

, where -
π
2

< x < πand 
a
b

tanx > - 1.Find

dy
dx

Watch Video Solution

( )

469. If f(9) = 9, f ′ (9) = 4, then(lim)x→ 9

√f(x) - 3

√x - 3
=  ___________.

Watch Video Solution

https://dl.doubtnut.com/l/_ehIsnCQqkjqP
https://dl.doubtnut.com/l/_AQUIoIcHBHJ2
https://dl.doubtnut.com/l/_0HoQMVU7TRvi
https://dl.doubtnut.com/l/_4bfmdzlVmetr
https://dl.doubtnut.com/l/_QNlyNBzE5PKk


470. Find the sum of the series 1 + 2x + 3x2 + (n - 1)xn - 2 using

di�erentiation.

Watch Video Solution

471. If f(x) satis�es the relation f
5x - 3y

2
=

5f(x) - 3f(y)
2

∀x, y ∈ R,

and f(0) = 3andf ′ (0) = 2,  then the period of sin(f(x)) is (a)2π (b) π (c) 

3π (d) 4π

Watch Video Solution

( )

472. y = 4x2 + e3x �nd y′

Watch Video Solution

https://dl.doubtnut.com/l/_QNlyNBzE5PKk
https://dl.doubtnut.com/l/_c1hLiyblAfim
https://dl.doubtnut.com/l/_pPaqbKEx4JBs


473. Instead of the usual de�nition of derivative Df(x),  if we de�ne a

new kind of derivative D ⋅F(x) by the formula 

D ⋅ f(x) = lim h→ 0
f2(x + h) - f2(x)

h
, wheref2(x) mean [f(x)]2 and if 

f(x) = xlogx ,then D ⋅ f(x)∣x= e has the value (A)e (B) 2e (c) 4e (d) none

of these

Watch Video Solution

474. y = tan - 1 x

1 + √1 - x2

Watch Video Solution

( )

475. If y = |cosx| + |sinx|, then
dy
dx

atx =
2π
3

 is 
1 - √3

2
 (b) 0 (c) 

1
2 √3 - 1

(d) none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_CsLTkr8IaKPJ
https://dl.doubtnut.com/l/_g9eBXWrEHcnc
https://dl.doubtnut.com/l/_NsoclEacnFLW


476. y = lnx + e2x �nd y′

Watch Video Solution

477. If g is the inverse function of fandf ′ (x) = sinx, theng ′ (x) is (a)

cosec{g(x)} (b) sin{g(x)} (c)-
1

sin{g(x)}
 (d) none of these

Watch Video Solution

478. Find 
dy
dx  for the function: y = sinx + lnx

Watch Video Solution

https://dl.doubtnut.com/l/_NsoclEacnFLW
https://dl.doubtnut.com/l/_Mewc4cUHzaDe
https://dl.doubtnut.com/l/_4F5jfLGQLzgF
https://dl.doubtnut.com/l/_ah0u1UX5Y0AF


479. If x = φ(t), y = ψ(t), then
d2y

dx2  is (a)
φ ′ψ ′ ′ - ψ′ φ′ ′

φ ′ 2
 (b) 

φ ′ψ ′ ′ - ψ′ φ′ ′

φ ′ 3

(c)
φ ′ ′

ψ ′ ′  (d) 
ψ ′ ′

φ ′ ′

Watch Video Solution

( ) ( )

480. If y = (1 + x) 1 + x2 1 + x4 1 + x2n ,  then �nd 
dy
dx

atx = 0.

Watch Video Solution

( ) ( )( )

481. f(x) = ex - e - x then �nd f′ (x)

Watch Video Solution

482. Find 
dy
dx  for the function: y = √sin√x

Watch Video Solution

https://dl.doubtnut.com/l/_Rb2chnr4NINZ
https://dl.doubtnut.com/l/_EyuyIsBlxIEX
https://dl.doubtnut.com/l/_xx1p47fSn9UU
https://dl.doubtnut.com/l/_9m3obe2gkPss


483. If y =
√a + x - √a - x

√a + x + √a - x
,then 

dy
dx

is equal to (a)
ay

x√a2 - x2
 (b) 

ay

√a2 - x2
 (c)

ay

x√a2 - x2
 (d) none of these

Watch Video Solution

484. Find 
dy
dx  for the function: y = ex + cosx

Watch Video Solution

485. Find 
dy
dx

 for the function: y = x3 + e2x

Watch Video Solution

486. Find 
dy
dx

 for the function: y = log sin√ex√

https://dl.doubtnut.com/l/_9m3obe2gkPss
https://dl.doubtnut.com/l/_qqjpuLoseb7A
https://dl.doubtnut.com/l/_pOfhY1PEGrjV
https://dl.doubtnut.com/l/_buRkeitUPgeX
https://dl.doubtnut.com/l/_A6OLZaji9Nbi


Watch Video Solution

487. Let g(x) be the inverse of an invertible function f(x),  which is

di�erentiable for all real x
.
 Then g ′ ′ (f(x)) equals. (a)-

f ′ ′ (x)

f ′ (x) 3
 (b) 

f ′ (x)f ′ ′ (x) - f ′ (x) 3

f ′ (x)
 (c)

f ′ (x)f ′ ′ (x) - f ′ (x) 2

f ′ (x) 2
 (d) none of these

Watch Video Solution

( )
( ) ( )

( )

488. Find 
dy
dx

 for the function: y = x
1

2 + sin2x

Watch Video Solution

489. Find 
dy
dx

 for the function: y = sin5x

Watch Video Solution

https://dl.doubtnut.com/l/_A6OLZaji9Nbi
https://dl.doubtnut.com/l/_H9GKlhMpYphV
https://dl.doubtnut.com/l/_j7MVhYd7UJT6
https://dl.doubtnut.com/l/_V1QmjpCG3aNF


490. Di�erentiate the function f(x) = x99 with respect to x
.

Watch Video Solution

491. If f(x) = x + tanx and g(x)istheinverseoff(x), thendi�erentiation of

g(x)is(a)1/(1+[g(x)-x]^2)(b) 1/(2-[g(x)+x]^2)(c)1/(2+[g(x)-x]^2)(d) none of

these`

Watch Video Solution

492. Find 
dy
dx

 for y = cos55x

Watch Video Solution

493. Find 
dy
dx

 for y = e6x

https://dl.doubtnut.com/l/_V1QmjpCG3aNF
https://dl.doubtnut.com/l/_uAmlJeXQ5UZo
https://dl.doubtnut.com/l/_Y3F2lcRVTqGd
https://dl.doubtnut.com/l/_IxE6SrSN7jRT
https://dl.doubtnut.com/l/_qcNu7xxRDHpI


Watch Video Solution

494. Let f: R → R be a one-one onto di�erentiable function, such

that f(2) = 1 and f ′ (2) = 3.  Then, �nd the value of 
d
dx

f - 1(x)
x= 1

Watch Video Solution

( ( ))

495. If f′ ′ (x) = - f(x) and g(x) = f ′ (x) and F(x) = f
x
2

2
+ g

x
2

2

and given that F(5) = 5,  then F(10) is (a)5 (b) 10 (c) 0 (d) 15

Watch Video Solution

( ( )) ( ( ))

496. Find 
dy
dx

 for the function: y = sin4x -
1

x4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qcNu7xxRDHpI
https://dl.doubtnut.com/l/_MA2QFn8WNp7a
https://dl.doubtnut.com/l/_ZRSMC7bznFWj
https://dl.doubtnut.com/l/_0C92BRUk50ZW


497. Find 
dy
dx

 for the function: y = sin2x - x4 + e - 3x

Watch Video Solution

498. If x = acosθ, y = bsinθ,  then prove that 
d3y

dx3 =
3b

a3 cosec4θcotθ
.

Watch Video Solution

499. If y = xlog
x

a + bx
, thenx3d

2y

dx2 =  (a)x
dy
dx

- y (b) x
dy
dx

- y
2

y
dy
dx

- x (d) y
dy
dx

- x
2

Watch Video Solution

( ) ( )
( )

500. A function f :R → R satis�es the equation f(x + y) = f(x)f(y) for

allx, y ∈ R and f(x) ≠ 0 for all x ∈ R
.
 If f(x) is di�erentiable at 

https://dl.doubtnut.com/l/_nY9U1QNUs3g4
https://dl.doubtnut.com/l/_Ubp6oLdRjRNm
https://dl.doubtnut.com/l/_9QBSYHDLPoAP
https://dl.doubtnut.com/l/_r2dXny4y2Yfd


x = 0andf ′ (0) = 2,  then prove that f ′ (x) = 2f(x)
.

Watch Video Solution

501. If u = x2 and x = s + 3t, y = 2s - t,  then 
d2u

ds2  is (a) 
5
2
t (b) 20t8 (c) 

5

16t6
 (d) non of these

Watch Video Solution

502. If f(x) = (1 - x)n,  then the value of 

f(0) + f ′ (0) +
f ′ ′ (0)

2!
+
f ′ ′ ′ (0)

3!
+ ......

fn(0)
n !

.

Watch Video Solution

503. If f(x) = sinx + ex, then f′ ′ (x)

Watch Video Solution

https://dl.doubtnut.com/l/_r2dXny4y2Yfd
https://dl.doubtnut.com/l/_Vm61tJmiRUNf
https://dl.doubtnut.com/l/_WSa3xHl8sq5q
https://dl.doubtnut.com/l/_4Iz0ahqoyNEc


504. If y2 = ax2 + bx + c, then y3d
2y

dx2  is

Watch Video Solution

505. If f(x) = x∩ !2cosx
cos(nπ)

2
4sinx

sin(nπ)
2

8  then �nd the value of 

dn

dxn
([f(x)])x= 0

.
n ∈ z

.

Watch Video Solution

| |

506. Let f
x + y

2
=

f(x) + f(y)
2

 for all real x and y. If f′ (0) exits and

equals -1 and f(0) = 1, then �nd f(2).

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4Iz0ahqoyNEc
https://dl.doubtnut.com/l/_Ims8t9d54xky
https://dl.doubtnut.com/l/_aCpe9FodBK5D
https://dl.doubtnut.com/l/_GIDD435Vfwvg


507. If y
1

m = x + √1 + x2 , then 1 + x2 y2 + xy1 is (where yr

represents the rth derivative of y w.r.t. x
.
 (a)m2y (b) my2 (c) m2y2 (d)

none of these

Watch Video Solution

( ) ( )

508. Suppose the function f(x) - f(2x) has the derivative 5 at x = 1 and

derivative 7 at x = 2. The derivative of the function f(x) - f(4x) at x=1`

has the value equal to (a) 19 (b) 9 (c) 17 (d) 14

Watch Video Solution

509. f(x) + f(y) = f
x + y
1 - xy

 ,for allx, y ∈ R.(xy ≠ 1),and 

lim x→ 0
f(x)
x

= 2.Findf
1

√3
and f′ (1).

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_AnRl13SRmctU
https://dl.doubtnut.com/l/_bLt2Vc9LyO5n
https://dl.doubtnut.com/l/_ovj2J50CCZS3


510. Let f :R → R satisfying |f(x)| ≤ x2, ∀x ∈ R be di�erentiable at 

x = 0.  Then �nd f ′ (0)
.

Watch Video Solution

511. If f(x) = sin - 1cosx,  then the value of f(10) + f ′ (10) is (a)11 -
π
2

 (b) 

π
2 - 11 (c)

5π
2 - 11 (d) none of these

Watch Video Solution

512. If (sinx)(cosy) =
1
2 ,  then 

d2y

dx2  at 
π
4 ,

π
4  is

A. -4

B. -2

C. -6

( )

https://dl.doubtnut.com/l/_ovj2J50CCZS3
https://dl.doubtnut.com/l/_OzwKj31ZEhbs
https://dl.doubtnut.com/l/_FCkREyqtLxwv
https://dl.doubtnut.com/l/_7M6RyO5PlODk


D. 0

Answer: A

Watch Video Solution

513. Suppose p(x) = a0 + a1x + a2x
2 + ... + anx

n
.
 If |p(x)| ≤ ex - 1 - 1  for

all x ≥ 0,  prove that a1 + 2a2 + ... + nan ≤ 1.

Watch Video Solution

| |
| |

514. Let f(x + y) = f(x)
.

f(y) for all xandy
.
 Suppose f(5) = 2andf ′ (0) = 3.

Find f ′ (5)
.

Watch Video Solution

https://dl.doubtnut.com/l/_7M6RyO5PlODk
https://dl.doubtnut.com/l/_VlEKI7kj6SBF
https://dl.doubtnut.com/l/_u7d9PxwbMTuA


515. A function f satis�es the condition 

f(x) = f ′ (x) + f′ ′ (x) + f′ ′ ′ (x).... + ∈ f ∈ ity, wheref(x) is a

di�erentiable function inde�nitely and dash denotes the order of

derivative. If f(0) = 1, thenf(x) is e
x
2  (b) ex (c) e2x (d) e4x

Watch Video Solution

516. Let f(xy) = f(x)f(y)∀x, y ∈ Randf is di�erentiable at x = 1 such

that f ′ (1) = 1.  Also, f(1) ≠ 0, f(2) = 3.  Then �nd f ′ (2)
.

Watch Video Solution

517. Let f(x) be a polynomial of degree 3 such that 

f(3) = 1, f ′ (3) = - 1, f ′ ′ (3) = 0, andf ′ ′ ′ (3) = 12.  Then the value of 

f ′ (1) is (a)12(b)23 (c) -13 (d) none of these

Watch Video Solution

https://dl.doubtnut.com/l/_Ldx6xYEYR0G5
https://dl.doubtnut.com/l/_XUYMQ99aLu42
https://dl.doubtnut.com/l/_L4nUgMb6CJSr


518. Find 
dy
dx

 for the functions: y = x3exsinx

Watch Video Solution

519. 
d
dx tan - 1

√x(3 - x)

1 - 3x is (a) 
1

2(1 + x)√x
 (b) 

3

(1 + x)√x
 (c) 

2

(1 + x)√x
 (d) 

3

2(1 + x)√x

Watch Video Solution

[ ( )]

520. If

y = tan - 1 1

1 + x + x2 + tan - 1 1

x2 + 3x + 3
+ tan - 1 1

x2 + 5x + 7
+ +

upto n terms, then �nd the value of y ′ (0)
.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_L4nUgMb6CJSr
https://dl.doubtnut.com/l/_KSxAIxUUzuia
https://dl.doubtnut.com/l/_J8SSbql70Lag
https://dl.doubtnut.com/l/_1qkNuQjzp6WE


521. Let g(x) be the inverse of an invertible function f(x) which is

di�erentiable at x = c . Then g ′ (f(x)) equal. (a)f ′ (c) (b) 
1

f ′ (c)
 (c) f(c) (d)

none of these

Watch Video Solution

522. If √1 - x6 + √1 - y6 = a x3 - y3 ,  then prove that 

dy
dx =

x2

y2
1 - y6

1 - x6

Watch Video Solution

( )

√

523. Let f :R → R be such that f(1) = 3 and f ′ (1) = 6.  Then

lim x→ 0
f(1 + x)
f(1)

1 / x
=  (a)1 (b) e

1
2  (c) e2 (d) e3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9GAUyG0jpxK9
https://dl.doubtnut.com/l/_TzpwKdVK1yFW
https://dl.doubtnut.com/l/_UqVumMu3OA6z
https://dl.doubtnut.com/l/_tiMtKYyStMK5


524. If cosy = xcos(a + y),  with cosa ≠ ± 1,  prove that 

dy
dx

=
cos2(a + y)

sina

.

Watch Video Solution

525. Let f(x) =

x3 sinx cosx
6 -1 0

p p2 p3
, where p is a constant. Then 

d3

dx3 (f(x))

at x = 0 is 

(a)p (b) p - p3 (c)p + p3 (d) independent of p

Watch Video Solution

| |

526. Find 
dy
dx

 for y = sin - 1(cosx),  where x ∈ (0, 2π)
.

Watch Video Solution

https://dl.doubtnut.com/l/_tiMtKYyStMK5
https://dl.doubtnut.com/l/_RFQ08jvcs02p
https://dl.doubtnut.com/l/_UwhOQjAJelXj
https://dl.doubtnut.com/l/_83lL16yvYDpg


527. The derivative of an even function is always an odd function.

Watch Video Solution

528. If y = √(a - x)(x - b) -  (a - b)tan - 1 a - x
x - b

, thend
dy
dx

isequal → ′

Watch Video Solution

√

529. Let F(x) = f(x)g(x)h(x) for all real x, wheref(x), g(x), andh(x) are

di�erentiable functions. At some point

x0, F ′ x0 = 21F x0 , f ′ x0 = 4f x0 , g ′ x0 = - 7g x0 ,  and

h ′ x0 = kh x0 . Then k is________

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )
( ) ( )

530. Find 
dy
dx

 for y = tan - 1 1 - cosx
sinx

, - π < x < π.{ }

https://dl.doubtnut.com/l/_83lL16yvYDpg
https://dl.doubtnut.com/l/_QXZP5NVIrSor
https://dl.doubtnut.com/l/_8LCIObR4UTtB
https://dl.doubtnut.com/l/_gQL9P76gXkrE


Watch Video Solution

531. If x = y + sin2x then at x = 0 ,
dy
dx

=

Watch Video Solution

532. Di�erentiate sin - 1 2x√1 - x2  with respect to x.

Watch Video Solution

( )

533. If f(x) = |x - 2|andg(x) = f[f(x)], theng ′ (x) =  ______ for x>20

Watch Video Solution

534. Find 
dy
dx

 for y = tan - 1 sec2x
cose

c2x√

https://dl.doubtnut.com/l/_gQL9P76gXkrE
https://dl.doubtnut.com/l/_YZ6rkXfICquA
https://dl.doubtnut.com/l/_CyCiAPeMKEFF
https://dl.doubtnut.com/l/_YYe9YfBkxX1z
https://dl.doubtnut.com/l/_eZjKS8vKS28t


Watch Video Solution

535. If y = (sinx)tanx, then
dy
dx

=  (a)(sinx)tanx 1 + sec2xlogsinx  (b)

tanx(sinx)tanx - 1cosx (c)(sinx)tanx (d)sec2xlogsinx tanx(sinx)tanx - 1

Watch Video Solution

( )

536. If y = sin - 1 √1 - x2  and 0 < x < 1,  then �nd 
dy
dx

Watch Video Solution

( )

537. Suppose that f(x) is a quadratic expresson positive for all real x
.

If g(x) = f(x) + f ′ (x) + f ′ ′ (x),  then for any real x (where f ′ (x) and f ′ ′ (x)

represent 1st and 2nd derivative, respectively). 

(a)g(x) < 0 (b). g(x) > 0 (c). g(x) = 0 (d). g(x) ≥ 0

Watch Video Solution

https://dl.doubtnut.com/l/_eZjKS8vKS28t
https://dl.doubtnut.com/l/_ocPdxDRi5gXL
https://dl.doubtnut.com/l/_AacIZGuw9HIb
https://dl.doubtnut.com/l/_sMxrreME1mbx


538. If y = cos - 1x ,�nd 
d2y

dx2 .

Watch Video Solution

539. If y2 = P(x), then 2
d
dx

y3 d2 y

dx2

Watch Video Solution

( ( ))

540. If g(x) =

f(x + c) f(x + 2c) f(x + 3c)
f(c) f(2c) f(3c)
f′ (c) f′ (2c) f′ (3c)

,  where c is a constant,

then lim x→ 0
g(x)
x

 is equal to

Watch Video Solution

| |

https://dl.doubtnut.com/l/_sMxrreME1mbx
https://dl.doubtnut.com/l/_iQ0LUA0qcz83
https://dl.doubtnut.com/l/_Vc4rsXGMEU9z
https://dl.doubtnut.com/l/_Ptp8O71vJF9D


541. If f(a) = 2, f ′ (a) = 1, g(a) = - 1, g ′ (a) = 2,  then the value of 

lim x→a
g(x)f(a) - g(a)f(x)

x - a
 is (a)-5 (b) 

1
5

 (c) 5 (d) none of these

Watch Video Solution

542. If x = a(cost + tsint) and y = a(sint - tcost), �nd 
d2y

dx2

Watch Video Solution

543. Let y =
2 ( log ) 2

1

4 x - 3 ( log ) 27 x2 + 1 3 - 2x

74 ( log ) 49x - x - 1
and

dy
dx = ax + b,  then the

value of a + b is_______.

Watch Video Solution

( )

544. ( lim )h→

0
(e + h)1n ( e+h ) - e

h is _ _

https://dl.doubtnut.com/l/_BFFN4TY98UR5
https://dl.doubtnut.com/l/_nnrLkGfUdknt
https://dl.doubtnut.com/l/_bFvJOvAdo0kP
https://dl.doubtnut.com/l/_JozxWYTroa7Z


Watch Video Solution

545. If (x - a)2 + (y - b)2 = c2,  for some c > 0,  prove that

1 +
dy

dx

2
3

2

d2y

dx2

 is a constant independent ofa and b.

Watch Video Solution

[ ( ) ]

546. if y = x2 - 1
m

, then the (2m)th di�erential coe�cient of y is

Watch Video Solution

( )

547. If function f satis�es the relation f(x) ⋅ f ′ ( - x) = f( - x) ⋅ f ′ (x) for

all x ,and f(0)=3, and if f(3)=3, then the value of f( - 3) is ______________

Watch Video Solution

https://dl.doubtnut.com/l/_JozxWYTroa7Z
https://dl.doubtnut.com/l/_ZipVGF8qTVYN
https://dl.doubtnut.com/l/_xO7yZHfZuT8E
https://dl.doubtnut.com/l/_ZikIuJ2DnIzp


548. If y =
a + bx

3
2

x
5
4

andy ′ = 0atx = 5,  then the value of 
a2

b2  is_______

Watch Video Solution

549. If y = eacos - 1x, - 1 ≤ x < 1, showthat 1 - x2 d2y

dx2 - x
dy
dx

- a2y = 0

Watch Video Solution

( )

550. Let f(x) = (x - 1)(x - 2)(x - 3) - - (x - n), n ∈ N, andf(n) = 5040.

Then the value of n is________

Watch Video Solution

551. If y =
(ax + b)

x2 + c
 , then �nd 

dy
dx

 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qZ29hjHFeikR
https://dl.doubtnut.com/l/_ko8p47Y80Zk6
https://dl.doubtnut.com/l/_VF6IGkPxtijO
https://dl.doubtnut.com/l/_I2x5vvhcEgcF


Watch Video Solution

552. If y = xlog{
x

(a + bx) ] , then show that x3d
2y

dx2 = x
dy
dx - y

2.

Watch Video Solution

( )

553. y=f(x), where f satis�es the relation f(x + y) = 2f(x) + xf(y) + y√f(x)

,∀x, y → R and f'(0)=0.Then f(6)is equal ______

Watch Video Solution

554. If x2 + y2 = t -
1
t

and x4 + y4 = t2 +
1

t2
,  then x3y

dy
dx

=   

(a) 0 (b) 1(c) -1 (d) none of these

Watch Video Solution

https://dl.doubtnut.com/l/_I2x5vvhcEgcF
https://dl.doubtnut.com/l/_DSJ6PibJYn1y
https://dl.doubtnut.com/l/_GX9RZqUR9qIc
https://dl.doubtnut.com/l/_CssfWrdySjs0


555. Prove that 
dn

dxn
e2x + e - 2x = 2n e2x + ( - 1)ne - 2x

Watch Video Solution

( ) [ ]

556. If ey(x + 1) = 1, show that 
d2y

dx2 =
dy
dx

2

Watch Video Solution

( )

557. If ex =
√1 + t - √1 - t

√1 + t + √1 - t
a and

tany
2

=
1 - t
1 + t

 ,then 
dy
dx

 at t =
1
2

 is

(a)-
1
2  (b) 

1
2  (c) 0 (d) none of these

Watch Video Solution

√

558. If y = cos - 1(cosx),then 
dy
dx

 at x=
5π
4

 is equal to 

(a)1 (b)-1 (c)0 (d)4

https://dl.doubtnut.com/l/_UHPoLBSjGZe4
https://dl.doubtnut.com/l/_dl6u5uhiO908
https://dl.doubtnut.com/l/_gzEAU5yR3Lvy
https://dl.doubtnut.com/l/_KJQys280w36J


Watch Video Solution

559. If y = cos - 1(cosx), then
dy
dx

 at x=
5π
4

 is equal to (a) 1 (b) -1 (c) 0 (d) 4

Watch Video Solution

560. If sin - 1 x2 - y2

x2 + y2 = loga, then
dy
dx

 is equal to (a) 
x
y

 (b) 
y

x2  (C) 

x2 - y2

x2 + y2  (d) 
y
x

Watch Video Solution

( )

561. If y = tan - 1 x + 1
x - 1

, then
dy
dx

is (a) 
-1

2|x|√x2 - 1
 (b) 

-1

2x√x2 - 1
 (c) 

1

2x√x2 - 1
 (d) none of these

Watch Video Solution

√

https://dl.doubtnut.com/l/_KJQys280w36J
https://dl.doubtnut.com/l/_7dCi1h6Sz8pe
https://dl.doubtnut.com/l/_2hpAVWj4L1ha
https://dl.doubtnut.com/l/_X2gdGPZXMyyR


562. If y = cos - 1 5cosx - 12sinx
13

, wherex ∈ 0,
π
2

,  then 
dy
dx

 is. (a)1

(b) -1 (c) 0 (d) none of these

Watch Video Solution

( ) ( )

563. The derivative of y = (1 - x)(2 - x).... (n - x) at x = 1 is (a)0 (b) 

( - 1)(n - 1) ! (c)n ! - 1 (d) ( - 1)n - 1(n - 1) !

Watch Video Solution

564. If y =
1 - x
1 + x

,  prove that 
1 - x2 dy

dx
+ y = 0

Watch Video Solution

√
( )

https://dl.doubtnut.com/l/_X2gdGPZXMyyR
https://dl.doubtnut.com/l/_UJOUG8hywbiv
https://dl.doubtnut.com/l/_Ucyve1oNSxRW
https://dl.doubtnut.com/l/_w6z49t7qLIos


565. 
d20

dx20 (2cosxcos3x)is equal to (a)220 cos2x - 220cos3x  (b)

220 cos2x + 220cos4x  (c)220 sin2x + 220sin4x  (d)

220 sin2x - 220sin4x

Watch Video Solution

( )
( ) ( )
( )

566. Di�erentiate x2 +  1 with respect to x .

Watch Video Solution

567. Let g(x) =
x2 + xtanx - xtan2x
ax + tanx - tan3x

, x ≠ 00, x = 0 If g ′ (0) exists and is

equal to nonzero value b,  then 52
b
a  is equal to _____

Watch Video Solution

{

https://dl.doubtnut.com/l/_nZmWpDvcwfp8
https://dl.doubtnut.com/l/_J9Ah1gw6XXfy
https://dl.doubtnut.com/l/_X1sbjbZ9xsE0


568. Given y = sin2x + x3,
dy
dx

Watch Video Solution

569. Find the derivative of f(x) = e4x + cos3x

Watch Video Solution

570. A nonzero polynomial with real coe�cient has the property that

f(x) = f ′ (x)
.
f

′ ′
(x)

.
 If a is the leading coe�cient of f(x),  then the value

of 
1

2a  is____

Watch Video Solution

571. Suppose f(x) = eax + ebx , where a ≠ b,  and that 

f′ ′ (x) - 2f ′ (x) - 15f(x) = 0 for all x
.
 Then the value of 

|ab|
3  is ___

https://dl.doubtnut.com/l/_Swnp9gEV2utc
https://dl.doubtnut.com/l/_4p9d5wra22iC
https://dl.doubtnut.com/l/_Z4djUPjUO9Pf
https://dl.doubtnut.com/l/_EXqBttMHLzL4


Watch Video Solution

572. Let z = (cosx)5andy = sinx
.
 Then the value of 2

d2z

dy2atx =
2π
9

is____________.

Watch Video Solution

573. A function is reprersented parametrically by the equations

x =
1 + t

t3
; y =

3

2t2
+

2
t

.
Thenthevalueof

dy
dx

- x
dy
dx

3
 is__________

Watch Video Solution

| ( ) |

574. Let f be a twice di�erentiable function such that 

f ′ ′ (x) = - f(x), andf ′ (x) = g(x), h(x) = [f(x)]2 + [g(x)]2
.
 Find 

h(10) if h(5) = 11

https://dl.doubtnut.com/l/_EXqBttMHLzL4
https://dl.doubtnut.com/l/_E68ZcDtOS0Of
https://dl.doubtnut.com/l/_RrLV6yx7fcaC
https://dl.doubtnut.com/l/_msYXmnRSK6yW


Watch Video Solution

575. Let y = exsinx3
+ (tanx)x Find 

dy
dx

Watch Video Solution

576. If ax2 + 2hxy + by2 = 1, then
d2y

dx2  is (a)
h2 - ab

(hx + by)2  (b) 
ab - h2

(hx + by)2

h2 + ab

(hx + by)2  (d) none of these

Watch Video Solution

577. If y = sinpx and yn is the nth derivative of y,  then 

y y1 y2

y3 y4 y5

y6 y7 y8

is

(a)1 (b) 0 (c) -1 (d) none of these

Watch Video Solution

| |

https://dl.doubtnut.com/l/_msYXmnRSK6yW
https://dl.doubtnut.com/l/_28JwtGhzd7kc
https://dl.doubtnut.com/l/_NdcWYZ7f2oaL
https://dl.doubtnut.com/l/_gU4jVQ6pETOw


578. A function f,  de�ned for all positive real numbers, satis�es the

equation f x2 = x3 for every x > 0 . Then the value of f ′ (4) is (a)12(b)

3 (c) 3/2 (d) cannot be determined

Watch Video Solution

( )

579. If y = x - x2,  then the derivative of y2 with respect to x2 is (a)

1 - 2x (b) 2 - 4x (c)3x - 2x2 (d) 1 - 3x + 2x2

Watch Video Solution

580. The �rst derivative of the function cos - 1 sin
1 + x

2 + xx  with

respect to x at x = 1 is (a)3/4 (b) 0 (c)1/2 (d) -1 /2

Watch Video Solution

[ ( √ ) ]

https://dl.doubtnut.com/l/_gU4jVQ6pETOw
https://dl.doubtnut.com/l/_VKBPfZKKNXWu
https://dl.doubtnut.com/l/_1NXUsDEnaq77
https://dl.doubtnut.com/l/_tXsBnu45TRIi
https://dl.doubtnut.com/l/_85LC7tt5KEw2


581. The function f(x) = ex + x,  being di�erentiable and one-to-one,

has a di�erentiable inverse f - 1(x)
.
 The value of 

d
dx

f - 1  at the point 

f(log2) is (a)
1

1n2
 (b) 

1
3

 (c) 
1
4

 (d) none of these

Watch Video Solution

( )

582. Let h(x) be di�erentiable for all x and let f(x) = kx + ex h(x) ,

where k is some constant. If h(0) = 5, h ′ (0) = - 2, andf ′ (0) = 18,  then

the value of k is (a)5 (b) 4 (c) 3 (d) 2.2.

Watch Video Solution

( )

583. Suppose y = eax + ebx, �nd y′ ′

Watch Video Solution

https://dl.doubtnut.com/l/_85LC7tt5KEw2
https://dl.doubtnut.com/l/_dISmzIFfkeTl
https://dl.doubtnut.com/l/_yRTqdnA80WLg


584. If y =
(a - x)√a - x - (b - x)√x - b

√a - x + √x - b
,then 

dy
dx

 wherever it is de�ned is

(a)
x + (a + b)

√(a - x)(x - b)
 (b) 

2x - a - b

2√a - x√x - b
 (c)-

(a + b)

2√(a - x)(x - b)
 (d) 

2x + (a + b)

2√(a - x)(x - b)

Watch Video Solution

( )

585. If y = 7x5, then 
dy
dx

Watch Video Solution

586. The nth derivative of the function f(x) =
1

1 - x2  [where ∈ ( - 1, 1)

at the point x = 0 where n is even is (a) 0 (b) n ! (c) nnC2 (d) 2nC2

Watch Video Solution

https://dl.doubtnut.com/l/_qnLM8KasPG0L
https://dl.doubtnut.com/l/_9EwVFl3bAFWw
https://dl.doubtnut.com/l/_MoVjSskdVncF


587. Let u(x) and v(x) be di�erentiable functions such that 
u(x)
v(x)

= 7.

If (u'(x))/(v'(x))=p and ((u'(x))/(v'(x)))=q,then(p+q)/(p-q)hasthevalueof →

(a) 1 (b) 0 (c) 7 (d) -7

Watch Video Solution

588. Statement 1: Let f :R → R be a real-valued function ∀x, y ∈ R

such that |f(x) - f(y)| ≤ |x - y|3 . Then f(x) is a constant function.

Statement 2: If the derivative of the function w.r.t. x is zero, then

function is constant.

Watch Video Solution

589. Statement 1: For f(x) = sinx, f ′ (π) = f ′ (3π)
.
 Statement 2: For 

f(x) = sinx, f(π) = f(3π)
.

Watch Video Solution

https://dl.doubtnut.com/l/_BkDfJ9UjWb50
https://dl.doubtnut.com/l/_sERwMJnOuxvH
https://dl.doubtnut.com/l/_wK2So0w9H6dc


590. f :R + → R is a continuous function satisfying 

f
x
y

= f(x) - f(y)∀x, y ∈ R + .If f'(1)=1,then (a)f is unbounded (b)

lim x→ 0f
1
x

= 0 (c) lim x→ 0
f(1 + x)

x
= 1 (d) lim x→ 0x. f(x) = 0

Watch Video Solution

( )
( )

591. fn(x) = efn - 1 ( x )  for all n ∈ Nandf0(x) = x, then
d
dx fn(x)  is (a)

fn(x)d

dx fn - 1(x)  (b) fn(x)fn - 1(x) (c)fn(x)fn - 1(x)....... f2(x)
.
f1(x) (d)none of

these

Watch Video Solution

{ }
{ }

592. Suppose fand g are functions having second derivative f′ ′  and 

g′ ′  everywhere. If f(x)
.

g(x) = 1 for all x and f ′  and g′  are never zero,

https://dl.doubtnut.com/l/_wK2So0w9H6dc
https://dl.doubtnut.com/l/_hWfqfQBbAh2P
https://dl.doubtnut.com/l/_0WLfekdEYkwj
https://dl.doubtnut.com/l/_zz9ZPipkzPQg


then 
f ′ ′ (x)

f ′ (x)
-
g ′ ′ (x)

g ′ (x)
 is equal (a)

-2f ′ (x)
f

 (b) 
2g ′ (x)
g(x)

 (c)
- f ′ (x)
f(x)

 (d) 
2f ′ (x)
f(x)

Watch Video Solution

593. If y = e - xcosxandyn + kny = 0, whereyn =
dny

dxn
andkn are constants 

∀n ∈ N,  then k4 = 4 (b) k8 = - 16 k12 = 20 (d) k16 = - 24

Watch Video Solution

594. If a function is represented parametrically by the equations

x =
1 + loget

t2
, y =

3 + 2loget

t
,  then which of the following statements

are true ?

Watch Video Solution

https://dl.doubtnut.com/l/_zz9ZPipkzPQg
https://dl.doubtnut.com/l/_IAO4PMdUtqEm
https://dl.doubtnut.com/l/_yAPZv3pyf59g


595. Statement 1: Leg f(x) = x[x]and[.] denotes the greatest integral

function, when x is not an integer, then rule for f ′ (x) is given by [x]
.

Statement 2: f ′ (x) does not exist for any x integer. (a)Both the

statements are TRUE and STATEMENT 2 is the correct explanation of

STATEMENT 1. (b)Both the statements are TRUE but STATEMENT 2 is

NOT the correct explanation of STATEMENT 1. (c)STATEMENT 1 is TRUE

and STATEMENT 2 is FALSE. (d)STATEMENT 1 is FALSE and STATEMENT 2

is TRUE.

Watch Video Solution

596. Statement 1: If f(x) is an odd function, then f ′ (x) is an even

function.

Watch Video Solution

https://dl.doubtnut.com/l/_kXB9gUnfmYeC
https://dl.doubtnut.com/l/_2xOdWV6FeJB3


597. If y = aemx + be -mx,  then 
d2y

dx2  is equals to

Watch Video Solution

598. If y = cot - 1
√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx
, 0 < x <

π
2

, then 
dy
dx

=

Watch Video Solution

[ ] ( )

599. If y = logx + √logx + √logx + ∞, then
dy
dx

is (a)
x

2y - 1
 (b) 

x
2y + 1

(c)
1

x(2y - 1)  (d) 
1

x(1 - 2y)

Watch Video Solution

√

600. 
dn

dxn
(logx) = ?  (a)

(n - 1) !

xn
 (b) 

n !

xn
 (c)

(n - 2) !

xn
 (d) ( - 1)n - 1 (n - 1) !

xn

Watch Video Solution

https://dl.doubtnut.com/l/_PFCpLirZ2Ejs
https://dl.doubtnut.com/l/_BLhrnOmky5p1
https://dl.doubtnut.com/l/_PYPS6a4WK2lX
https://dl.doubtnut.com/l/_HD0U4vIneutU


601. If y = sec tan - 1x , then
dy
dx  at x=1 is (a)cos

π
4  (b) sin

π
2  (c)

sin
π
6  (d) cos

π
3

Watch Video Solution

( ) ( ) ( )
( ) ( )

602. The di�erential coe�cient of f (log)ex  with respect to x,  where 

f(x) = (log)ex,  is 

(a)
x

(log)ex
 (b) 

1
x (log)ex (c)

1
x(log)ex

 (d) none of these

Watch Video Solution

( )

603. If u = f x3 , v = g x2 , f ′ (x) = cosx, andg ′ (x) = sinx, then
du
dv

 is `

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_HD0U4vIneutU
https://dl.doubtnut.com/l/_SqsVgExVQKB6
https://dl.doubtnut.com/l/_DnmB1Vg8qDAz
https://dl.doubtnut.com/l/_4g0444BC7Oab
https://dl.doubtnut.com/l/_riqnfbJR2EdJ


604. If f ′ (x) = √2x2 - 1 and y = f x2 , then
dy
dx

atx = 1 is (a)2 (b) 1 (c) -2

(d) none of these

Watch Video Solution

( )

605. If f(x) = √1 - sin2x , then f ′ (x) is equal to  

(a)- (cosx + sinx),for x ∈
π
4

,
π
2

  

(b)cosx + sinx ,for x ∈ 0,
π
4

  

(c)- (cosx + sinx),for x ∈ 0,
π
4

  

(d)cosx - sinx ,for x ∈
π
4

,
π
2

Watch Video Solution

( )
( )

( )
( )

https://dl.doubtnut.com/l/_riqnfbJR2EdJ
https://dl.doubtnut.com/l/_jGqGpw2UTQYm


606. If x = tcost, y = t + sint . Then 
d2x

dy2 at t =
π
2

 is  

(a)
π + 4

2
 (b) -

π + 4
2

 (c)-2 (d) none of these

Watch Video Solution

607. If x3 + 3x2 - 9x + c is of the form (x - α)2(x - β) then c is equal to

Watch Video Solution

608. If y = f(x) is an odd di�erentiable function de�ned on ( - ∞, ∞)

such that f ′ (3) = - 2, then f ′ ( - 3)  equals_________.

Watch Video Solution

| |

609. f ′ (x) = ϕ(x) and ϕ ′ (x) = f(x) for all x. Also,f(3) = 5 and f ′ (3) = 4.

Then the value of [f(10)]2 - [ϕ(10)]2 is _____

https://dl.doubtnut.com/l/_XdbodJ5l8zKW
https://dl.doubtnut.com/l/_5qkKbRsX0BWB
https://dl.doubtnut.com/l/_lpiRvBuiZ0ty
https://dl.doubtnut.com/l/_4PplzKEWbqGk


Watch Video Solution

610. If y = cos - 1 2x

1 + x2 , then
dy
dx

is (a)
-2

1 + x2  for all x (b) 
-2

1 + x2  for all 

|x| < 1 (c)
2

1 + x2  for |x| > 1 (d) none of these

Watch Video Solution

( )

611. Each question contains statements given in two columns which

have to be matched. Statements a,b,c,d in column I have to be

matched with statements p,q,r,s in column II. If the correct matches

are a-p, q-s, b-q, r c-p, q and d-s, then the correctly bubbled 4x4 matrix

should be as follows: Figure Column I, Column II: Di�erential

equation order 1, p. of all parabolas whose axis is the x-axis order 2, q.

of family of curves y = a(x + a)2,  whre a is an arbitrary constant

https://dl.doubtnut.com/l/_4PplzKEWbqGk
https://dl.doubtnut.com/l/_Snyb39mcdeui
https://dl.doubtnut.com/l/_C4bcJ8dy1FL0


degree 1, r. 1 + 3
dy
dx

2
3 =

4d3y

dx3  degree 3, s. of family of curve 

y2 = 2c x + √c ,  where c > 0

Watch Video Solution

( )
( )

612. Suppose the function f(x) satis�es the relation 

f x + y3 = f(x) + f y3
.
∀x, y ∈ R and is di�erentiable for all x

.

Statement 1: If f ′ (2) = a, thenf ′ ( - 2) = a Statement 2: f(x) is an odd

function.

Watch Video Solution

( ) ( )

613. If for some di�erentiable function f(α) = 0andf ′ (α) = 0,

Statement 1: Then sign of f(x) does not change in the neighbourhood

of x = α Statement 2: α is repeated root of f(x) = 0

Watch Video Solution

https://dl.doubtnut.com/l/_C4bcJ8dy1FL0
https://dl.doubtnut.com/l/_4wO9rvyVZpwU
https://dl.doubtnut.com/l/_P1nGQ1RtV8iL


614. Statement 1: If di�erentiable function f(x) satis�es the relation 

f(x) + f(x - 2) = 0∀x ∈ R,  and if 

d
dx

f(x)
x=a

= b, then
d
dx

f(x)
x=a+ 4000

= b. Statement 2: f(x) is a

periodic function with period 4.

Watch Video Solution

( ) ( )

615. Let α be a repeated root of a quadratic equation 

f(x) = 0andA(x), B(x), C(x) be polynomials of degrees 3, 4, and 5,

respectively, then show that

|A(x)B(x)C(x)A(α)B(α)C(α)A′ (α)B′ (α)C′ (α)| is divisible by f(x) , where

prime (′ ) denotes the derivatives.

Watch Video Solution

https://dl.doubtnut.com/l/_IJZtEyyBEpdU
https://dl.doubtnut.com/l/_XwJce1PeW9WN


616. If y = (log)cosxsinx (log)sinxcosx - 1 + sin - 1 2x

1 + x2 , �n d

dy
dx

atx =
π
4

Watch Video Solution

{ }{ } ( )

617. 
dy
dx

=
1 - sin2x
1 + sin2x

 is equal to, 0 < x <
π
2

Watch Video Solution

(√ )

618. If y = x + √x2 + a2 n
, then

dy
dx  is (a)

ny

√x2 + a2
 (b) -

ny

√x2 + a2
 (c)

nx

√x2 + a2
 (d) -

nx

√x2 + a2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_IQZgj82ispm3
https://dl.doubtnut.com/l/_1C8kRiQuJNjY
https://dl.doubtnut.com/l/_3hTA4swUQc7x


619. If f(x) = √1 + cos2 x2 , thenf ′
√π

2
 is (a) 

√π

6
 (b) -√π /6 (c)1/√6

(d) π /√6

Watch Video Solution

( ) ( )

620. 
d
dx

cos - 1√cosx, 0 < x <
π
2

 is equal to

Watch Video Solution

621. If f(0) = 0, f ′ (0) = 2,  then the derivative of y = f(f(f(x))) at x = 0 is

2 (b) 8 (c) 16 (d) 4

Watch Video Solution

https://dl.doubtnut.com/l/_vXtt3Lcfny2n
https://dl.doubtnut.com/l/_Jr2azXwTAwHb
https://dl.doubtnut.com/l/_96KRMWwSlsDh


622. If y = axn+ 1 + bx -n, thenx2d
2y

dx2  is equal to (a) n(n - 1)y (b) 

n(n + 1)y (c) ny (d) n2y

Watch Video Solution

623. If y = 1 + x +
x2

2!
+

x3

3!
+ ... +

xn

n !
, then

dy
dx

 is equal to (a) y (b) 

y +
xn

n !
 (c) y -

xn

n !
 (d) y - 1 -

xn

n !

Watch Video Solution

624. If y = asinx + bcosx , then y2 +
dy
dx

2
 is a (a)function of x (b)

function ofy (c)function of x and y (d) constant

Watch Video Solution

( )

https://dl.doubtnut.com/l/_U3lWUGPp3Awp
https://dl.doubtnut.com/l/_xwQkDCjiEA8A
https://dl.doubtnut.com/l/_vqmxjHFu2Wa1


625. If y = (log)sinx(tanx), then
dy
dx π

4

is equal to (a)
4

log2
 (b) -4log2 (c)

-4
log2  (d) none of these

Watch Video Solution

(( ))

626. If y =
sin - 1x

√1 - x2
, then

1 - x2 dy

dx
 is equal to (a)x + y (b) 1 + xy (c)

1 - xy (d) xy - 2

Watch Video Solution

( )

627. If ( lim )x→

0
aex + bcosx + ce - x

e2x - 2ex + 1
= 4, then a.a = 2 b. b=-4 c. c = 2 d. 

a + b + c = - 8

Watch Video Solution

https://dl.doubtnut.com/l/_M1BDA1SUfT1U
https://dl.doubtnut.com/l/_vq0tT1miW39E
https://dl.doubtnut.com/l/_9N9OgnVJ0XYr
https://dl.doubtnut.com/l/_ozGEvhdmod02


628. If lim x→ ∞xloge

α /x 1 γ
0 1/x β
1 0 1/x

= - 5.  where α, β, γ are

�nite real numbers, then

Watch Video Solution

(| |)

629. The value of ( lim )x→
3π
4

1 + tanx
1

3

1 - 2cos2x
 is (a)-1 /2 (b.) -2 /3 (c). -3 /2

(d).-1 /3

Watch Video Solution

630. Let f :R → R be a di�erentiable function at x = 0 satisfying f(0) =

0 and f'(0) = 1, then the value of lim x→ 0
1
x

.

∞

∑ n= 1( - 1)n. f
x
n

, is

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ozGEvhdmod02
https://dl.doubtnut.com/l/_HulRVbWMyHnC
https://dl.doubtnut.com/l/_4NovojcxwCfd


631. The value of lim x→ 0
1 + 2x
1 + 3x

1

x2
e

1
x  is e

5
2  b. e2 c. e - 2 d. 1

Watch Video Solution

( )

632. ( lim )x→

0 +
1

x√x
a t a n - 1

√x

a
- b

tan - 1 √x

b
 has the value equal to

a - b
3

 b. 0 c. 
a2 - b2

6a2b2  d. 
a2 - b2

3a2b2

Watch Video Solution

( ( ) )
( )

633. If f ′ (a) =
1
4

, then( lim )h→
0

f a + 2h2 - f a - 2h2

f a + h3 - h2 - f a - h3 + h2
=  0 b. 1 c. 

-2 d. none of these

Watch Video Solution

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_sU47mTjgQBtj
https://dl.doubtnut.com/l/_0gSr6FIU7tGz
https://dl.doubtnut.com/l/_XUREVL6x6Zbw
https://dl.doubtnut.com/l/_ntbcEBu0ihrP


634. The value of ( lim )x→ 0
ex

2
- ex + x

1 - cos2x
 is

Watch Video Solution

635. Evalaute lim x→ 1
1 + logx - x

1 - 2x + x2

Watch Video Solution

636. The value of ( lim )x→

1
x

1
13 - x

1
7

x
1
5 - x

1
3

 is 
44
91

 b. 
45
91

 c. 
45
89

 d. 
40
93

Watch Video Solution

( )

637. Number of integral values of λ for which 

( lim )x→ 1sec - 1 λ2

(log)ex
-

λ2

x - 1
 does not exist is a. 1 b. 2 c. 3 d. 4( )

https://dl.doubtnut.com/l/_ntbcEBu0ihrP
https://dl.doubtnut.com/l/_bVvNaU3Lcsfr
https://dl.doubtnut.com/l/_Yraa2iXIuF1I
https://dl.doubtnut.com/l/_QqhjWTLtTtx5


Watch Video Solution

638. If f(x) =
x

s ∈ x
, x > 02 - x, x ≤ 0 and 

g(x) = x + 3, x < 1x2 - 2x - 2, 1 ≤ x < 2x - 5, x ≥ 2 Then the value of 

( lim )x→
0g(f(x)) a. is -2 b. is -3 c. is 1 d. does not exist

Watch Video Solution

{
{

639. If k ∈ I sucht that ( lim )x →
∞ cos

kπ
4

2n
- cos -

kπ
6

2n
= 0,  then

(a) k must not be divisible by 24 (b) k is divisible by 24 of k is divisible

neither by 4 nor by 6 (c)k must be divisible by 12 but not necessarily

by 24 (d) none of these

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_QqhjWTLtTtx5
https://dl.doubtnut.com/l/_VrEZvLpjgYQP
https://dl.doubtnut.com/l/_f9CiJHzSCTb7


640. lim x→ ∞
∑10
r= 1(x + r)2010

x1006 + 1 2x1004 + 1
=

Watch Video Solution

( )( )

641. If lim x→ 0
f(x)

x2 = a and lim x→ 0
f(1 - cosx)

g(x)sin2x
= b (where b ≠ 0),  

then lim x→ 0
g(1 - cos2x)

x4  is

Watch Video Solution

642. The value of ( lim )x→

π / 4
tan3x - tanx

cos x +
π
4

 is 8 b. 4 c. -8 d. -2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ddGBK9vSXlCV
https://dl.doubtnut.com/l/_qtsgJX8BJOpM
https://dl.doubtnut.com/l/_rwmHu68VMdga


643. ( lim )x
→

π
2

(1 - sinx) 8x3 - π3 cosx

(π - 2x)4  

a.
π2

6
 b. 

3π2

16
 c. 

π2

16
 d. -

3π2

16

Watch Video Solution

( )

644. The value of lim x→
π
4

√1 - √sin2x

π - 4x  is

Watch Video Solution

645. The value of ( lim )x→ ∞ e√x4 + 1
- ex

2 + 1
 is (a) 0 b. e c. 1/e d. -∞

Watch Video Solution

( )

https://dl.doubtnut.com/l/_V8NxMrAsOUhC
https://dl.doubtnut.com/l/_KEHFwLEU2mT3
https://dl.doubtnut.com/l/_62doOCDnSMEM


646. If an and bn are positive integers and 

an + √2bn = 2 + √2 n, then( lim )n→ ∞

an
bn

=  a. 2 b. √2 c. e√2 d. e2

Watch Video Solution

( ) ( )

647. Iff(x) = x +
1
2

, x < 02x +
3
4

, x ≥ 0 , then ( lim )x→ 0f(x) =

(where [.] denotes the greatest integer function)

Watch Video Solution

{ [ ]

648. ( lim )X→ ( - 7 )
[ x ] 2 + 15 [ x ] + 56

sin ( x+ 7 ) sin ( x+ 8 ) =  (where [.] denotes the greatest

integer function) a. 0 b. 1 c. -1 d. does not exist

Watch Video Solution

https://dl.doubtnut.com/l/_p07kE8kEEkwx
https://dl.doubtnut.com/l/_Jz1JyyGEHgHR
https://dl.doubtnut.com/l/_NZ5FGNq8dB1E


649. Let L1 = ( lim )x
→
4(x - 6)x and L2 = ( lim )x

→
4(x - 6)4

.
 Which of the

following is true? Both L1andL2 exists Neither L1andL2 exists L1

exists but L2 does not exist L2 exists but L1 does not exist

Watch Video Solution

650. If f :R → R is de�ned by f(x) = [x − 3] + |x − 4| for x ∈ R, then 

lim x→ 3f(x) is equal to (where [.] represents the greatest integer

function)

Watch Video Solution

651. If [.] denotes the greatest integer function, then ( lim )x→
0
x
a

b
x

a. 
b
a

 b. 0 c. 
a
b

 d. does not exist

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_g7lm1a2ALKqD
https://dl.doubtnut.com/l/_ZimXQ3qyN9sf
https://dl.doubtnut.com/l/_G5Lv6l8Q2Xtt


652. lim x→
- 1
3

1
x

-1
x

=  (where [.] denotes the greatest integer

function)

Watch Video Solution

[ ]

653. ( lim )x →

∞x2sin (log)e
cosπ
x

 a. 0 b. 
π2

2
 c. 

π2

4
 d. 

π2

8

Watch Video Solution

( √ )

654. lim x→ 0
1

x2

1 - cos3x loge(1 + 4x)

sin - 1 xx - tan - 1(2x)
 is equal to

Watch Video Solution

| ( ) |

https://dl.doubtnut.com/l/_0z9izZ5Tvxni
https://dl.doubtnut.com/l/_vlMTUQkE30xM
https://dl.doubtnut.com/l/_cjK8673KsPz2


655. If graph of the function y = f(x) is continuous and passes

through point (3, 1) then ( lim )x→

3

(log)e(3f(x) - 2)

2(1 - f(x))
 is equal 

3
2

 b. 
1
2

 c. 

-
3
2

 d. -
1
2

Watch Video Solution

656. Set of all values of x such that lim n→ ∞
1

1 +
4tan - 1 ( 2πx )

π

4n
 is

non-zero and �nite number when n ∈ N is

Watch Video Solution

( )

657. lim x
→
∞ x - loge

ex + e - x

2
=   

a)(log)e4 b. 0 c. ∞ d. (log)e2

Watch Video Solution

[ ( )]

https://dl.doubtnut.com/l/_zBwXM9J1dWKR
https://dl.doubtnut.com/l/_bIspXLy2so52
https://dl.doubtnut.com/l/_daMafBXbPrGS


658. The value of (lim)x→
0

1 + sinx - cosx + log(1 - x)

x3 is 
1
2

 (b) -
1
2

 (c) 0 (d)

none of these

Watch Video Solution

659. If lim x→ ∞
x + c
x - c

x
= 4 then the value of ec is

Watch Video Solution

( )

660. If

f(x) = lim n→ ∞

x2 + ax + 1 + x2n 2x2 + x + b

1 + x2n and lim x→ ± 1f(x)

exists, then 

The value of b is

A. -1

( ) ( )

https://dl.doubtnut.com/l/_daMafBXbPrGS
https://dl.doubtnut.com/l/_A5pDeNEng60Z
https://dl.doubtnut.com/l/_oKOHqoI6ZGpn
https://dl.doubtnut.com/l/_A2DqRfTd2OSX


B. 1

C. 0

D. 2

Answer: null

Watch Video Solution

661. If lim x→ 0 1 + x +
f(x)
x

1
x = e3,  then �nd the value of 

1n lim x→ 0 1 +
f(x)
x

1
x is _ _

Watch Video Solution

[ ]

( [ ] )

662. Let f(x) be the fourth degree polynomial such that 

f ′ (0) - 6, f(0) = 2and( lim )x→

1
f(x)

(x - 1)2 = 1 The value of f(2) is 3 b. 1 c. 0

https://dl.doubtnut.com/l/_A2DqRfTd2OSX
https://dl.doubtnut.com/l/_cEEvSAefD5vb
https://dl.doubtnut.com/l/_r7gVIF2haL1d


d.2

Watch Video Solution

663. Let f(x) be the fourth degree polynomial such that 

f ′ (0) - 6, f(0) = 2and( lim )x→

1
f(x)

(x - 1)2 = 1 The value of f(2) is 3 b. 1 c. 0

d.2

Watch Video Solution

664. ( lim )x→ 0

√1 + xsinx - √cos2x

tan2(x /2)
 is equal to 

1
6

 b. 6 c.3 d. 2

Watch Video Solution

( )

665. The value of lim x→ ∞x2 1 - cos.
1
x  is

Watch Video Solution

( )

https://dl.doubtnut.com/l/_r7gVIF2haL1d
https://dl.doubtnut.com/l/_jWKdptRLAA1r
https://dl.doubtnut.com/l/_5M9SV7Loc8Vh
https://dl.doubtnut.com/l/_VUvJDFAvWdw7


Watch Video Solution

666. lim x→ 0
cosx - 1

x
 is equal to

Watch Video Solution

667. lim x → 2 + {x}
sin(x − 2)

(x − 2)2 =  (where [.] denotes the fractional

part function) a. 0 b. 2 c. 1 d. does not exist

Watch Video Solution

( )

668. The value of ( lim )x → 0
√1 - cosx2

1 - cosx
 is a.

1
2

 b. 2 c. √2 d. none of

these

Watch Video Solution

https://dl.doubtnut.com/l/_VUvJDFAvWdw7
https://dl.doubtnut.com/l/_UJo7RRtO0J8J
https://dl.doubtnut.com/l/_Vxw7Z2a1t3A1
https://dl.doubtnut.com/l/_nkVP4jfhRC5L


669. If

f(x) = lim n→ ∞

x2 + ax + 1 + x2n 2x2 + x + b

1 + x2n and lim x→ ± 1f(x)

exists, then 

The value of b is

Watch Video Solution

( ) ( )

670. lim x→ 0
e5x - 1

3x

Watch Video Solution

671. lim x→
π

2 (1 - sinx)tanx =

Watch Video Solution

( )

https://dl.doubtnut.com/l/_l2XS1eR4JfY3
https://dl.doubtnut.com/l/_bX3NDILKKB88
https://dl.doubtnut.com/l/_E3ELT7Q9IDYg


672. The value of ( lim )x→

3

x3 + 27 (log)e(x - 2)

x2 - 9
 is a. 9 b. 18 c. 27 d. 1/3

Watch Video Solution

( )

673. If ( lim )x→

0
eax - ex - x

x2 = b (�nite), then a = 2, b = 0 b. a = 0, b =
3
2

c. a = 2, b =
3
2

 d. a = 0, b = 2

Watch Video Solution

674. If lim x→ 0
x3

√a + x(bx - sinx)
= 1, a > 0, then a + b is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_BjaNj7DsXswk
https://dl.doubtnut.com/l/_joRRvLrm8w51
https://dl.doubtnut.com/l/_g3TLSMvP9kZE


675. lim x→ 0
sin - 1x

tan - 1x
=  (where [. ] denotes the greatest integer

function)

Watch Video Solution

[ ]

676. The value of lim x→
π
4

√1 - √sin2x

π - 4x
 is

Watch Video Solution

677. lim x→ 0
sinx
x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_QNgtQH88Ncqk
https://dl.doubtnut.com/l/_UuVb0vhzIMRQ
https://dl.doubtnut.com/l/_fEQ6o9k7w7Q0


678. If f(x) = x
e | x | + [ x ] - 2

|x| + [x]
 then (where [.] represents the greatest

integer function) ( lim )x→
0 + f(x) = - 1 b. ( lim )x→

0 - f(x) = 0 c. 

( lim )x→
0 □ f(x) = - 1 d. ( lim )x→

0 □ f(x) = 0

Watch Video Solution

( )

679. If A = lim x→ 0
sin - 1(sinx)

cos - 1(cosx)
and B = lim x→ 0

[|x|]
x

,  then

Watch Video Solution

680. Let f(x) = lim m→ ∞ lim n→ ∞ cos2m(n !πx) ,  where x ∈ R
.

Then prove that f(x) = {1, if x is rational and 0, if x is irrational

Watch Video Solution

{ }

https://dl.doubtnut.com/l/_tDrrjMw8HKdp
https://dl.doubtnut.com/l/_SnbvSwudCKY9
https://dl.doubtnut.com/l/_wlCQC2sGxL5P


681. lim x→ ∞ ex + πx
1

x = where {.} denotes the fractional part

of x is equal to

Watch Video Solution

{( ) }

682. Let f(x) = ( lim )x →
∞

tan - 1(tanx)

1 + (log)ex
n

, x ≠ (2n + 1)
π
2

 then `AA1 e ,f(x)`

is a constant function

Watch Video Solution

( )

683. Assume that lim θ→ - 1f(θ) exists and 

θ2 + θ - 2
θ + 3

≤
f(θ)

θ2 ≤
θ2 + 2θ - 1

θ + 3
 holds for certain interval containing

the point θ = - 1 then lim θ→ - 1f(θ)

Watch Video Solution

https://dl.doubtnut.com/l/_vXaSfnabiGGm
https://dl.doubtnut.com/l/_qfXQdfByEJKj
https://dl.doubtnut.com/l/_oB02gwcRqKv4


684. lim n→ ∞
√n2 + n - 1

n

2√n2 +n - 1

Watch Video Solution

( )

685. Let f :R
→
R be such that f(a) = 1, f ′ (a) = 2.  Then 

( lim )x→
0

f2(a + x)
f(a)

1 / x
 is a. e2 b. e4 c. e - 4 d. 1/e

A. e^2

B. e^4

C. e^-4

D. 1/e

Answer: null

Watch Video Solution

( )

https://dl.doubtnut.com/l/_pZulnPkkeNBD
https://dl.doubtnut.com/l/_qWHIlOshHEKQ


686. lim x→ ∞ 1 - x + x. e
1

n

n

Watch Video Solution

( )

687. If f(n) = lim x→ 0 1 + sin
x
2

1 + sin
x

22 ... 1 + sin
x

2n

1
x  then

�nd lim n→ ∞ f(n).

Watch Video Solution

{( )( ) ( )}

688. If a > 0, b > 0 then ( lim )n→ ∞
a - 1 + b

1

n

a

n

=  b1 /a b. a
1

b  c. ab

d. ba

Watch Video Solution

( )

https://dl.doubtnut.com/l/_OWU0diconbUo
https://dl.doubtnut.com/l/_8GuoZnJmOkeN
https://dl.doubtnut.com/l/_ZtRxb5kWC1UB
https://dl.doubtnut.com/l/_nZTrMzG8JA1s


689. ( lim )x→

-
π
2

1 + (cosx)cosx 2 =

Watch Video Solution

[ ]

690. ( lim )x→
0

log ex ^ 2 + 2√x

tan√x
 is equal to 0 b. 1 c. 2 d. e2

Watch Video Solution

( )

691. If f(x) = ( lim )n →

∞ cos
x

√n

n
 , then the value of 

( lim ) x
→
0

f(x) - 1
x

 is 0 b. 1 c. 2 d. 3/2

A. 0

B. 1

C. 2

D. 3/2

( ( ))
( )

https://dl.doubtnut.com/l/_nZTrMzG8JA1s
https://dl.doubtnut.com/l/_9yAqk2iwyijF
https://dl.doubtnut.com/l/_wDt3qyzNjm12


Answer: null

Watch Video Solution

https://dl.doubtnut.com/l/_wDt3qyzNjm12

