
MATHS

BOOKS - CENGAGE

LIMITS AND DERIVATIVES

Solved Examples And Exercises

1. Evaluate the limit: 

Watch Video Solution

(lim)
x

→
0

sinax

sin bx

2. Evaluate : 

Watch Video Solution

(lim)
x

→
1
( + )

2

1 − x2

1

x − 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5HorphyIW079
https://dl.doubtnut.com/l/_PP5ENfkVE2fi


3. Evaluate the limit 

Watch Video Solution

(lim)x→ 0

sin 3x

x

4. The integer  for which  is �nite

nonzero number is ________

Watch Video Solution

n lim
x→ 0

(cos x − 1)(cos x − ex)

xn

5. Evaluate the limit: )

Watch Video Solution

(lim)n→ ∞ (
12 − 22 + 33 − 42 + 52 + nterms

n2

6. Let  Then the value of  is

_________

Watch Video Solution

(lim)x→ 1 = f(a).
xa − ax + a − 1

(x − 1)2
f(4)

https://dl.doubtnut.com/l/_6S4dlvCmUxkT
https://dl.doubtnut.com/l/_bUPIzc84cx9d
https://dl.doubtnut.com/l/_jtfvB2ijipiB
https://dl.doubtnut.com/l/_5rd41EiQvYP6


7. Evaluate 

Watch Video Solution

lim
x→ a

.
√3x − a − √x + a

x − a

8.  and  exists. Then the value of 

 is__________

Watch Video Solution

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

x2 + x − 2
lim
x→ − 2

f(x)

(a − 4)

9. Evaluate 

Watch Video Solution

lim
x→ ∞

[√a2x2 + ax + 1 − √a2x2 + 1].

10.  has value  then value of 

 equal to

Watch Video Solution

lim
x→ 0

1 − √cos 2x ⋅ 3√cos 3x.... . n√cos nx

x2
10

n

https://dl.doubtnut.com/l/_Z5U9bBWUTjUn
https://dl.doubtnut.com/l/_OoSwVUEPGcRX
https://dl.doubtnut.com/l/_eIDv8o682omL
https://dl.doubtnut.com/l/_Hp2FCXimcb1E


11. Evaluate 

Watch Video Solution

lim
x→ 1

.
∑100

k= 1 x
k − 100

x − 1

12. Let  and 

Where  Then 

Watch Video Solution

Sn = 1 + 2 + 3 + + n Pn =
S2

S2 − 1

.

S3

S3 − 1

.

S4

S4 − 1

Sn

Sn − 1

n ∈ N, (n ≥ 2). (lim)
x

−→
∞

Pn =_ __ _

13. If 

then �nd the value of 

Watch Video Solution

a1 = 1andan+ 1 = , n ≥ 1, and if (lim)
n

−→
∞

an = a,
4 + 3an
3 + 2an

a.

14. If  then the value of 

is_____

Watch Video Solution

L = (lim)
x

−→
∞
{x − x2(log)e(1 + )},

1

x
8L

https://dl.doubtnut.com/l/_uVpgPysIufUH
https://dl.doubtnut.com/l/_WUiJbtrLWT6M
https://dl.doubtnut.com/l/_Fkn5WMXoD5sk
https://dl.doubtnut.com/l/_lPJE2dZHoRxa


15. Evaluate  when n is an integer.

Watch Video Solution

lim
n→ ∞

cos(π√n2 + n)

16. Evaluate: 

Watch Video Solution

lim
x→ a

, (a ≠ 0).
√a + 2x − √3x

√3a + x − 2√x

17. Evaluate the limits 

Watch Video Solution

lim
x→ 0

√2 − √1 + cos x

sin2 x

18. Let  be continuous at  If 

 exists and 

f' ' (x) x = 0

(lim)
x

→
0
(2f(x) − 3a

f(2x) + bf(8x)

sin2 x
f(0) ≠ 0, f ′ (0) ≠ 0,

https://dl.doubtnut.com/l/_lPJE2dZHoRxa
https://dl.doubtnut.com/l/_3OWQt373Yzp6
https://dl.doubtnut.com/l/_Q6FEIX7cmf8A
https://dl.doubtnut.com/l/_aGrKEtwLio6h
https://dl.doubtnut.com/l/_pXxMvd9X7Qci


then the value of  is____

Watch Video Solution

3a

b

19. Evaluate 

Watch Video Solution

lim
h→ 0

[ − ].
1

h3√8 + h

1

2h

20. Evaluate: 

Watch Video Solution

lim
x→ 0

e − (1 + x)
1
x

x

21. Using  prove that the area of circle of radius  is 

 (Figure)

Watch Video Solution

(lim)
θ→ 0 = 1

sin θ

θ
R

πR2

https://dl.doubtnut.com/l/_pXxMvd9X7Qci
https://dl.doubtnut.com/l/_dkLbDwDfnr7y
https://dl.doubtnut.com/l/_p3G6yS1M481N
https://dl.doubtnut.com/l/_sX3xwymsn89A


22. Evaluate: 

Watch Video Solution

(lim)x→ 1 sec( )logx.
π

2x

23. Let  where  Then

prove that 

Watch Video Solution

f(x) = (lim)
m

−→
∞
{(lim)

n
−→
∞

cos2m(n !πx)}, x ∈ R.

f(x) = {1, if xisrational0, if xisirrational

24. Evaluate 

Watch Video Solution

lim
x→

.
π

2

1 + cos 2x

(π − 2x)2

25. Evaluate:

Watch Video Solution

(lim)
n

−→
∞

n−n2
{(n + 20)(n + 2− 1)(n + 2− 2)(n + 2−n+ 1)}

n

https://dl.doubtnut.com/l/_VucD4EPInkWr
https://dl.doubtnut.com/l/_XZgawbFGVe1J
https://dl.doubtnut.com/l/_6VTmtyb7FLF3
https://dl.doubtnut.com/l/_Pqn9b2OC1HoO


26. Evaluate 

Watch Video Solution

lim
x→ ∞

2x− 1 tan( ).
a

2x

27. Evaluate .

Watch Video Solution

lim
x→π / 2

sinx − (sinx)
sin x

1 − sinx + loge sinx

28. Evaluate 

Watch Video Solution

lim
x→ 2

.
x2 − x − 2

x2 − 2x − sin(x − 2)

29. Evaluate: 

Watch Video Solution

lim
x→ 0

( − )
1

x2

1

sin2 x

https://dl.doubtnut.com/l/_EbyFvZSE3rCh
https://dl.doubtnut.com/l/_DfOGm9FnOu9T
https://dl.doubtnut.com/l/_c4PaUamlvc1Q
https://dl.doubtnut.com/l/_TdJjFpYWH58a


30. Evaluate 

Watch Video Solution

lim
x→ ∞

x(tan− 1 − ).
x + 1

x + 4

π

4

31. Evaluate the value of

Watch Video Solution

(lim)
n

tan2 x√(2 sin2 x + 3 sinx + 4) − √sin2 x + 6 sinx + 2→
π

2

32. Evaluate the limit: 

Watch Video Solution

(lim)
x

→
1

sin(logx)

logx

33. Evaluate: 

Watch Video Solution

(lim)
θ

→
0

cos2(1 − cos2(1 − cos2(1 − cos2(θ))))

sin(π )
√ ( θ+ 4 ) − 2

θ

https://dl.doubtnut.com/l/_ZnVderHKBY8p
https://dl.doubtnut.com/l/_MwHNm5c07BNn
https://dl.doubtnut.com/l/_jpuddLjWbJdG
https://dl.doubtnut.com/l/_Ox6nZwncOzA8
https://dl.doubtnut.com/l/_zeQFpStgNazc


34. Evaluate: 

Watch Video Solution

(lim)
x

→
0

sin− 1( )
1

x

2x

1 + x2

35. 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

36. Evaluate: 

Watch Video Solution

(lim)
x

→
0

1 − cosmx

1 − cos nx

37. Evaluate  (Do not use either LHospitals rule or

series expansion for  Hence, evaluate 

(lim)
x

→
0

.
x − sinx

x3

sinx

.

).

https://dl.doubtnut.com/l/_zeQFpStgNazc
https://dl.doubtnut.com/l/_CgWtW8G7d85M
https://dl.doubtnut.com/l/_BvowZvQ0KUpk
https://dl.doubtnut.com/l/_PLtgB02sOp3L


Watch Video Solution

(lim)
n

→
0

sinx − x − x cos x + x2 cot x

x5

38. 

Watch Video Solution

lim
x→ 0

tanx − sinx

x3

39. The value of  1 (b) 0 (c) 

(d) 

Watch Video Solution

(lim)
x

→
0

[ + + + + ]is
1

n

e
1
n

n

e
2
n

n

e
n− 1
n

n
e − 1

e + 1

40. Prove that  (without

using L' Hospital srule).

Watch Video Solution

lim
x→ 0

= f' ' (x)
f(x + h) + f(x − h) − 2f(x)

h2

https://dl.doubtnut.com/l/_PLtgB02sOp3L
https://dl.doubtnut.com/l/_SgmyvxDsZcbi
https://dl.doubtnut.com/l/_RdmhpGg7hGEc
https://dl.doubtnut.com/l/_S4WqIIwh6sfJ
https://dl.doubtnut.com/l/_otGmo5lW2iqj


41. (when ) is equal to (a) 

(b)  (c)  (d) 

Watch Video Solution

(lim)
n

−→
∞

{( )
α

+ sin( )]
n

n

n + 1

1

n
α ∈ Q e−α

−α e1 −α e1 +α

42. Find the integral value of  for which

 is a �nite nonzero number

Watch Video Solution

n

lim
x→ 0

cos2 x − cos x − ex cos x + ex − x3

2

xn

43. If  (a)  (b) 

 (c)  (d) 

Watch Video Solution

lim
x→ ∞

( − ax − b) = 4, then
x2 + x + 1

x + 1
a = 1, b = 4

a = 1, b = − 4 a = 2, b = − 3 a = 2, b = 3

44. Evaluate 

Watch Video Solution

lim
x→ 0

log cos x

x

https://dl.doubtnut.com/l/_otGmo5lW2iqj
https://dl.doubtnut.com/l/_raUTH6kDB9FB
https://dl.doubtnut.com/l/_34WRs1NiFkCV
https://dl.doubtnut.com/l/_28c4S42eFmx1


45. Let . If  is �nite ,then

(b)  (c)  (d) 

Watch Video Solution

L = lim
x→ 0

, a > 0
a − √a2 − x2 − x2

4

x4
L (a)a = 2

a = 1 L =
1

64
L =

1

32

46. Evaluate 

Watch Video Solution

lim
x→ 0

2x − 1

(1 + x)
1 / 2

− 1

47. The largets value of non negative integer for which

Watch Video Solution

lim
x→ 1

} =
( − ax + sin(x − 1) + a]1 − √x

x + sin(x − 1) − 1

1 − x

1 − √x 1

4

48. Evaluate: 

W h Vid S l i

lim
x→ 0

xx

https://dl.doubtnut.com/l/_28c4S42eFmx1
https://dl.doubtnut.com/l/_u6M6O20kv4e6
https://dl.doubtnut.com/l/_50vLDNh4PEiX
https://dl.doubtnut.com/l/_4sr7qj97VL62
https://dl.doubtnut.com/l/_jWFSD1trPlxb


Watch Video Solution

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

 then the value of  is

Watch Video Solution

lim
α→ 0

= − ( )
ecos αn

− e

αm

e

2
m

n

50. �nd ; dy/dx for y= xlogsinx`

Watch Video Solution

51. The integer  for which  is �nite

nonzero number is ________

Watch Video Solution

n (lim)
x

→
0
((cos x − 1)

cos x − ex̂

xn

52. If  and  = some integer, then �nd the

value of n and also the value of limit.

m, n ∈ I0 lim
x→ 0

tan 2x − n sinx

x3

https://dl.doubtnut.com/l/_jWFSD1trPlxb
https://dl.doubtnut.com/l/_i022pe9q0TTu
https://dl.doubtnut.com/l/_d6Frcxui2t4n
https://dl.doubtnut.com/l/_tMPcbZlCbs33
https://dl.doubtnut.com/l/_jBayvLa3RXO9


Watch Video Solution

53. If  where  is nonzero

real number, the  is 0 (b)  (c)  (d) 

Watch Video Solution

(lim)x→ 0 = 0,
{(a − n)nx − tanx}sinnx

x2
n

a
n + 1

n
n n +

1

n

54. If  is �nite, �nd  using expansion

formula.

Watch Video Solution

(lim)
x

→
0

cos 4x + a cos 2x + b

x4
aandb

55. The value of  , where  is 0 (b)

 (c) 1 (d) 2

Watch Video Solution

lim
x→ 0

((sinx) + ( )
sin x

)
1
x

1

x
x > 0,

−1

https://dl.doubtnut.com/l/_jBayvLa3RXO9
https://dl.doubtnut.com/l/_2hp0WaHBHqri
https://dl.doubtnut.com/l/_ny29Z16XJBjo
https://dl.doubtnut.com/l/_ftIA20nQseoH


56. If 

Watch Video Solution

lim
x→ a

= − 1  and a > 0,  then find the value of a.
ax − xa

xx − aa

57. If ,where 

then the value of  is (a)  (b)  (c)  (d) 

Watch Video Solution

lim
x→ 0

[1 + x1n(1 + b2)] = 2b sin2 θ, b > 0
1
x θ ∈ ( − π, π],

θ ±
π

4
±

π

3
±

π

6
±

π

2

58. If  is �nite, then �nd the value of a and L.

Watch Video Solution

L = lim
x→ 0

sin 2x + a sinx

x3

59. Evaluate: 

Watch Video Solution

(lim)
n

−→
∞

( )

nx
a1 + a2 + + an1

x
1
x

1
x

n

https://dl.doubtnut.com/l/_WYxCXbGW2RQ9
https://dl.doubtnut.com/l/_9GVQGi79fcu9
https://dl.doubtnut.com/l/_PxXFSmQvaWG2
https://dl.doubtnut.com/l/_WGnVFYi9xANF
https://dl.doubtnut.com/l/_aV97uOVBQHzy


60. Evaluate: 

Watch Video Solution

(lim)x→ 0

sinx0

x

61. Evaluate: 

Watch Video Solution

(lim)
n

→
0

1 − cos(1 − cos x).

x4

62. Let  and 

 Find the

LHL and RHL of  at  and, hence, �n 

Watch Video Solution

f(x) = {x + 1, x > 02 − x, x ≤ 0

g(x) = {x + 3, x < 1, x2 − 2x − 2, 1 ≤ x < 2x − 5, x ≥ 2

g(f(x)) x = 0 lim
x→ 0

g(f(x)).

63. Evaluate: 

Watch Video Solution

( lim )
x→ 3π

4

1 − tan 3x

1 − 2 cos2 x

https://dl.doubtnut.com/l/_aV97uOVBQHzy
https://dl.doubtnut.com/l/_7x3TxUgexPmj
https://dl.doubtnut.com/l/_DzBRx1Wjy6mG
https://dl.doubtnut.com/l/_6qbT87mWO094


64.  represents the greatest integer

function). (a)  (b)  (c)  (d) does not exist

Watch Video Solution

lim
x→ 0

[(1 − ex) ]is(where[.]
sinx

|x|

−1 1 0

65. Evaluate  

Watch Video Solution

(lim)
x

→
0

sinx − 2

cos x − 1

66. is equal to (a)  (b)  (c)  (d)

0

Watch Video Solution

lim
x→ ∞

, (a > 1)
cot − 1(x−a loga x)

sec− 1(ax logx a)
2 1 (log)a2

67. Evaluate 

Watch Video Solution

lim
x→ 0

.
tan 2x − x

3x − sinx

https://dl.doubtnut.com/l/_6W3lmPlX7t7e
https://dl.doubtnut.com/l/_H7RTfF0GqiSE
https://dl.doubtnut.com/l/_uWPpCTdiZTOj
https://dl.doubtnut.com/l/_lZlCJrGM16u6


68. The value of  is  (b)  (c) 

(d) 

Watch Video Solution

(lim)
x

→
a
√a2 − x2 √

cot π

2
a − x

a + x

2a

π
−

2a

π

4a
π

−
4a
π

69. Evaluate: 

Watch Video Solution

(lim)
x

→
0

cot 2x − cos ec2x

x

70.  (a)  (b) 1 (c) 0 (d) 2

Watch Video Solution

lim
x→ 0

=
log(1 + x + x2) + log(1 − x + x2)

secx − cos x
−1

71. Evaluate: 

Watch Video Solution

( lim
n→ ∞

n cos( )sin( )
π

4n

π

4n

https://dl.doubtnut.com/l/_GZgihIWtmvOf
https://dl.doubtnut.com/l/_CBSBlgtOHloG
https://dl.doubtnut.com/l/_gCUGQJsBNfDR
https://dl.doubtnut.com/l/_ucIcurIPyLxu


72. The value of 

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

Watch Video Solution

⎛

⎝
lim
n→ ∞

⎡

⎣
−

⎤

⎦
is

2n

2n2 − 1

cos(n + 1)

2n − 1

n

1 − 2n

.

n( − 1)n

n2 + 1

−1

73. Evaluate: 

Watch Video Solution

(lim)
h

→
0

2[√3 sin( + h) − cos( + h)]π

6
π

6

√3h(√3 cosh − sinh)

74. Evaluate:

Watch Video Solution

(lim)x→ 0 {1 − cos( ) − cos( ) + cos( )cos( )}
8

x8

x2

2

x2

4

x2

2

x2

4

75. Evaluate lim
x→ 0

.
cos − 1( )1 −x2

1 +x2

sin− 1 x

https://dl.doubtnut.com/l/_R3awoPGG25LI
https://dl.doubtnut.com/l/_gbA3Ud0lggX3
https://dl.doubtnut.com/l/_HRfZV59cF1Rm
https://dl.doubtnut.com/l/_P0yb3ouVPFsZ


Watch Video Solution

76. Evaluate:

Watch Video Solution

lim
n→ ∞

n2

⎧⎪ ⎪
⎨
⎪ ⎪⎩

  
⎷
(1 − cos( ))

 
⎷(1 − cos( ))√(1 − cos( ))....... .

1

n

1

n

1

n

77. Evaluate:  where  along the curve 

Watch Video Solution

(lim)
x

→
0 x

→
0

y2 + sinx

x2 + siny2
(x, y)

→
0,

x = y2

78. Evaluate:

Watch Video Solution

(lim)
n

→
0

{1 − − + }
8

x8

cos(x2)

2

cos(x2)

4

cos(x2)

2

cos(x2)

4

https://dl.doubtnut.com/l/_P0yb3ouVPFsZ
https://dl.doubtnut.com/l/_unvfTeMLIeWP
https://dl.doubtnut.com/l/_eLZOrzh0qgvf
https://dl.doubtnut.com/l/_njtZoOFJrS05
https://dl.doubtnut.com/l/_L6RIwtitO4XU


79. Find the value of  so that 

Watch Video Solution

α lim
x→ 0

(eαx − ex − x) =
1

x2

3

2

80. If  are the real and distinct roots of 

then prove that 

Watch Video Solution

x1 and x2 ax2 + bx + c = 0,

lim
n→x1

{1 + sin(ax2 + bx + c)} = ea ( x1 −x2 )
1

x− x1

81. If , then �nd the values of a and b.

Watch Video Solution

lim
x→ 0

(1 + ax + bx2)
2 /x

= e3

82. Evaluate 

Watch Video Solution

lim
x→ ∞

x[tan− 1( ) − tan− 1( )].
x + 1

x + 2

x

x + 2

https://dl.doubtnut.com/l/_L6RIwtitO4XU
https://dl.doubtnut.com/l/_aH1uOb3Z1fD0
https://dl.doubtnut.com/l/_hbQy4mr2iOKV
https://dl.doubtnut.com/l/_TgaHtBXsquB0


83. If  then �nd the value of 

Watch Video Solution

(lim)
x

−→
∞
{ − (ax + b)} = 0,
x2 + 1

x + 1
aandb.

84. If  then �nd the value of 

Watch Video Solution

(lim)
x

→
0

= 2,
aex − b

x
aandb.

85. Evaluate:  if exists, where  is the fractional part of 

Watch Video Solution

(lim)
n

→
1

sin{x}

{x}
{x}

x.

86. Evaluate :   , where [.] represents the greatest

integer function.

Watch Video Solution

(lim)
x

→
2

+

[x − 2]

log(x − 2)

https://dl.doubtnut.com/l/_iv5uN8t62yxu
https://dl.doubtnut.com/l/_wk7uUGvzu6Ur
https://dl.doubtnut.com/l/_gXtLGTkWxxId
https://dl.doubtnut.com/l/_m5DCx2e4AZEF


87. Evaluate: 

Watch Video Solution

(lim)
x

→
0
(11 / sin2 x + 2

+ ... . +n1 / sin2 x

)
sin2 x

1

sin2 x

88. Let  The �nd the value of  so

that   exists, where  denotes the greatest integer

function less than or equal to  .

Watch Video Solution

f(x) = {cos[x], x ≥ 0|x| + a, x < 0 a,

(lim)
x

→
0

f(x) [x]

x

89. If  , then �nd 

Watch Video Solution

y = 2− 2
( )1

1 − x

lim
x→ 1 +

y

90. Let  If 

exists ,then  is (a)  (b)  (c)  (d) 

Watch Video Solution

f(x) = {1 + , 0 ≤ x < 1 and ax, 1 ≤ x < 2
2x

a
lim
x→ 1

f(x)

a 1 −1 2 −2

https://dl.doubtnut.com/l/_5qqgWeHOaIMq
https://dl.doubtnut.com/l/_l8KfN4y55xli
https://dl.doubtnut.com/l/_thxrs8uHG1E0
https://dl.doubtnut.com/l/_jdyUxTXjb5yc


91. Evaluate  

Watch Video Solution

(lim)
x

→
0

sinx − 2

cos x − 1

92.  is equal to (a)  (b)  (c)  (d) 1

Watch Video Solution

( lim )
x→ 0( )

sin(π cos2 x)

x2
−π π

π

2

93. For ,  is equal to (a)  (b)  (c)  (d) 

Watch Video Solution

x ∈ R lim
x→ ∞

( )
x

x − 3

x + 2
e e− 1 e− 5 e5

94. Evaluate   , where [.] denotes the greatest

integer function.

Watch Video Solution

lim
n→ ∞

[
n

∑
r= 1

( )
r

]
1

2

https://dl.doubtnut.com/l/_jdyUxTXjb5yc
https://dl.doubtnut.com/l/_s6RNzgZj6RaX
https://dl.doubtnut.com/l/_86PbS47dlaov
https://dl.doubtnut.com/l/_GvhLOUyHES31
https://dl.doubtnut.com/l/_uluOpK6jzXWJ


95.  is

Watch Video Solution

lim
x→ ∞

( + + . . . + )
1

1 − n2

2

1 − n2

n

1 − n2

96. Evaluate   where [.] denotes the greatest

integer function.

Watch Video Solution

(lim)
x

−→
5π
4

[sinx + cos x],

97. If  (a)  (b)  (c) 

 (d) none of these

Watch Video Solution

G(x) = − √25 − x2, then lim
x→ 1

is
G(x) − G(1)

x − 1

1

24

1

5

−√24

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

 at  Also, show that  doesf(x) = {
1 + x2 0 ≤ x < 1

2 − x x > 1
x = 1 lim

x→ 1
f(x)

https://dl.doubtnut.com/l/_uluOpK6jzXWJ
https://dl.doubtnut.com/l/_gyhVgOqk9EcM
https://dl.doubtnut.com/l/_BGGyWcHUd6DI
https://dl.doubtnut.com/l/_eELbePpt0kpp
https://dl.doubtnut.com/l/_i2qyE6Wglqhi


not exist

Watch Video Solution

99. 

Watch Video Solution

lim
x→ ∞

√ =
x − sinx

x + cos2 x

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

Watch Video Solution

f(x) = { , x ≠ 40, x = 4atx = 4
|x − 4|

x − 4

101. If  exists, then both 

 exist.

Watch Video Solution

(lim)x→ a[f(x)g(x)]

(lim)x→ af(x)and(lim)x→ ag(x)

https://dl.doubtnut.com/l/_i2qyE6Wglqhi
https://dl.doubtnut.com/l/_ffMvck10oTnt
https://dl.doubtnut.com/l/_hFd4VTSmS0i0
https://dl.doubtnut.com/l/_5IUe93FwudLZ
https://dl.doubtnut.com/l/_NQAqekvlbKQ0


102. If  are the roots of equation  show

that 

Watch Video Solution

α1, , α2, , αn xn + nax − b = 0,

(α1 − α2)(α1 − α3)....... (α1 − αn) = n(αn− 1
1 + a)

103. Evaluate: 

Watch Video Solution

(lim)
x

→
0

sin− 1 x − tan− 1 x

x3

104.  is

Watch Video Solution

lim
x→ 1

√1 − cos 2(x − 1)

x − 1

105. 

Watch Video Solution

lim
x→ 0

sin2 ( )
sec2 ( ( ) )

π

2 − px

π

2 − qx

https://dl.doubtnut.com/l/_NQAqekvlbKQ0
https://dl.doubtnut.com/l/_i7ENNgXkoHM2
https://dl.doubtnut.com/l/_TW0NjBalnTtT
https://dl.doubtnut.com/l/_nB2GNYyiyKyt


106. The value of   (a)1 (b)  (c) 0 (d) none of

these

Watch Video Solution

lim
x→ 0

√ (1 − cos 2x)1
2

x
is −1

107. let , where px] is the greatest integer less than or

equal to x then

Watch Video Solution

f(x) =
sin 4π[x]

1 + [x]
2

108. If , , then (a)  exists

for  (b)  exists for  (c)  does not exist

for any value of  (d)  cannot be determined

Watch Video Solution

f(x) = {
xn sin( ) x ≠ 0

0 x = 0

1

x2 (n ∈ I) lim
x→ 0

f(x)

n > 1 lim
x→ 0

f(x) n < 0 lim
x→ 0

f(x)

n lim
x→ 0

f(x)

https://dl.doubtnut.com/l/_teq529MrDw25
https://dl.doubtnut.com/l/_8tzpThiAoudm
https://dl.doubtnut.com/l/_Flhg2Ew4ao6u


109.  2 (b)  (c) 1 (d) 

Watch Video Solution

(lim)
x

→
0

isequal →
sin(x2)

1n(cos(2x2 − x))
−2 −1

110.  denotes the fractional part of 

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

Watch Video Solution

lim
x→ − 1

(where{x}
1

√|x| − { − x}

(x) 1 ∞
1

2

111. Evaluate: 

Watch Video Solution

lim
x→ 0

xm(logx)
n
, m, n ∈ N.

112. Let  Then the set of values of 

 for which  is  (b) `|2x|

Watch Video Solution

f(x) = (lim)
x

−→
∞

.
1

( tan− 1 2x)
2n

+ 53
π

x f(x) = 0 |2x| > √3

https://dl.doubtnut.com/l/_icmuWRZJsSRU
https://dl.doubtnut.com/l/_MK2lReWb7f3g
https://dl.doubtnut.com/l/_X3tTJ2Nry00b
https://dl.doubtnut.com/l/_A0Bqs5XRFeSN


113. If  and  for all 

 then �nd 

Watch Video Solution

f(n + 1) = {f(n) + }, n ∈ N,
1
2

9

f(n)
f(n) > 0

n ∈ N, lim
n→ ∞

f(n)

114. Find  using sandwitch theorem

Watch Video Solution

(lim)
n

−→
∞

5x + 2 cos x

3x + 14

115. Evaluate:  where  represents the greatest integer

function

Watch Video Solution

(lim)
x

→
0

tanx

x
[.]

116. If   �nd the value of x.

Watch Video Solution

lim
n→ ∞

= 1
1

(sin− 1
x)

n
+ 1

, then

https://dl.doubtnut.com/l/_A0Bqs5XRFeSN
https://dl.doubtnut.com/l/_nt5R2fHtDRnQ
https://dl.doubtnut.com/l/_aUZd5SrP8gsV
https://dl.doubtnut.com/l/_4vschNgydmpP
https://dl.doubtnut.com/l/_ClMBR5c9cORR


117. Evaluate : 

Watch Video Solution

(lim)
x

→
2

x2 − 5x + 6

x2 − 4

118. Evaluate: 

Watch Video Solution

lim
n→ 0

esin x − (1 + sinx)

{tan− 1(sinx)}
2

119. Evaluate 

Watch Video Solution

lim
x→ a

.
logx − loga

x − a

120. Evaluate: 

Watch Video Solution

( lim )
x→ 3π

4

1 − tan 3x

1 − 2 cos2 x

https://dl.doubtnut.com/l/_ClMBR5c9cORR
https://dl.doubtnut.com/l/_1iabfnQknyOT
https://dl.doubtnut.com/l/_dUW4VDUQ5kje
https://dl.doubtnut.com/l/_qmVcDaKpUMqm
https://dl.doubtnut.com/l/_cTort3Bu9ezU


121. Evaluate 

Watch Video Solution

lim
x→ 0

.
10x − 2x − 5x + 1

x tanx

122. 

a)  (b) 2 (c) 1 (d) none of these

Watch Video Solution

(lim)
x

→
2

⎛

⎝
( )

− 1

− ( − )

− 1
⎞

⎠
isequa < o

x3 − 4x

x3 − 8

x + √2x

x − 2

√2

√x − √2
1

2

123. Evaluate 

Watch Video Solution

lim
x→ 0

.
log(5 + x) − log(5 − x)

x

124. Let  where 

 Then evaluate 

Watch Video Solution

pn = aPn− 1 − 1, ∀n = 2, 3, , andletP1 = ax − 1,

a ∈ R+ . (lim)
x

→
0

Pn

x

https://dl.doubtnut.com/l/_Een8Yodb1ZBy
https://dl.doubtnut.com/l/_2TF6jpd5shmD
https://dl.doubtnut.com/l/_ku4q207F4Kox
https://dl.doubtnut.com/l/_1GscKawWGFji


Watch Video Solution

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

 , p. 198 

 , q. 199 

 , r. 200 

 , s. 199

Watch Video Solution

(lim)
x

→
0
([100 ] + [100 ])

sinx

x

tanx

x

(lim)
x

→
0
([100 ] + [100 ])

x

sinx

tanx

x

(lim)
x

→
0
([100 ] + [100 ])

sin− 1 x

x

tan− 1 x

x

(lim)
x

→
0
([100 ] + [100 ])

x

sin− 1 x

tan− 1 x

x

126. Let  and 

 Find the LHL

and RHL of  at  and, hence, �n 

Watch Video Solution

f(x) = {x + 1, x > 02 − x, x ≤ 0

g(x) = {x + 3, x < 1x2 − 2x − 2, 1 ≤ x < 2x − 5, x ≥ 2

g(f(x)) x = 0 (lim)
x

→
0
g(f(x)0.

127. Evaluate:   using sandwich theorem.

Watch Video Solution

lim
x→ ∞

x + 7 sinx
−2x + 13

https://dl.doubtnut.com/l/_1GscKawWGFji
https://dl.doubtnut.com/l/_ITPwQpKu98pt
https://dl.doubtnut.com/l/_GQNGS9E6tnuA
https://dl.doubtnut.com/l/_uSEcMkI85GbM


128. If   does

not exist.

Watch Video Solution

f(x) = { , x ≠ 0, x = 0, showthat(lim)x→ 0

x − |x|

x
f(x)

129. The reciprocal of the value of:

Watch Video Solution

(lim)n→ ∞(1 − )(1 − )(1 − )(1 − )is
1

22

1

32

1

42

1

n2

130. Show that  (e^ (1/x)+1 / e^ (1/x)-1) does not exist

Watch Video Solution

(lim)x→ 0

131. : If f(x) = {x2 + 2, x ≥ 21 − x, x < 2and

g(x) = {2x, x > 1, 3 − x, x ≤ 0, thenthevalueof lim
x→ 1

f(g(x))is _

https://dl.doubtnut.com/l/_uSEcMkI85GbM
https://dl.doubtnut.com/l/_sy7VZ88zBGbM
https://dl.doubtnut.com/l/_v1l9pJMHwVVI
https://dl.doubtnut.com/l/_HF5sfunkxZyb
https://dl.doubtnut.com/l/_jWNLpZLLZKS3


Watch Video Solution

132. Evaluate :   , where [.] represents the greatest

integer function.

Watch Video Solution

(lim)x→ 2 +

[x − 2]

log(x − 2)

133. The value of  is equal to  (b)  (c) 

 (d) 

Watch Video Solution

( lim )
x

−→
∞
(tan− 1 x))) (a) − 1

π

2

−
1

√2

1

√2

134. Evaluate:   denotes the greatest integer

function).

Watch Video Solution

(lim)x→ 0 ([.]
sin[cos x]

1 + [cos x]

https://dl.doubtnut.com/l/_jWNLpZLLZKS3
https://dl.doubtnut.com/l/_ThSKwXzmYfbu
https://dl.doubtnut.com/l/_zzbhWF2EgUkb
https://dl.doubtnut.com/l/_fIrhuq9JYjgn


135.  is equal to

Watch Video Solution

lim
x→ 0

( )
1x + 2x + .......... . + nx

n

1
x

136. If  is non-zero �nite, then  must be equal to 4 (b)

1 (c) 2 (d) 3

Watch Video Solution

lim
x→ 0

xn − sinxn

x − sinn x
n

137. If  then �nd the value of 

A. (a) Need not exist

B. (b) exist and is 3/4

C. (c) exists and is - 3/4

D. (d) exists and is 4/3

(lim)
x

→
0
[1 + x + ] = e3,

f(x)

x

1
x

1n
⎛

⎝
(lim)

x
→
0
[1 + ]

⎞

⎠
is _ _

f(x)

x

1
x

https://dl.doubtnut.com/l/_NeQtLgN4NcID
https://dl.doubtnut.com/l/_UMaUiUfMLFSv
https://dl.doubtnut.com/l/_kEgfkQBkNn3s


Answer: null

Watch Video Solution

138. evaluate (i) 

Watch Video Solution

lim
x→ ∞

sec− 1( )  and (ii) lim
x→ ∞

sec− 1( ).
x

sinx

sinx

x

139. 

Watch Video Solution

lim
x→ 0

3x + |x|

7x − 5|x|

140.  1,x=0,then �nd 

Watch Video Solution

f(x) = {x, x ≤ 0 (lim)
x

→
0
f(x) if ∃x2, x > 0

141.  is equal to (a)  (b)  (c)  (d) lim
x→ ∞

e − 1
1

x2

2 tan− 1(x2) − π
1 −1

1

2
−

1

2

https://dl.doubtnut.com/l/_kEgfkQBkNn3s
https://dl.doubtnut.com/l/_7cMxMbIZ1Zrn
https://dl.doubtnut.com/l/_PDTabSAxUSkR
https://dl.doubtnut.com/l/_pFh99YtAD9mC
https://dl.doubtnut.com/l/_UM0VS44dU0kx


Watch Video Solution

142. Evaluate  , where a, b, c, and d are

positive.

Watch Video Solution

lim
x→ ∞

(1 + )
c+dx1

a + bx

143. If  and  is (a) 

(b)  (c)  (d) 3

Watch Video Solution

x1 = 3 xn+ 1 = √2 + xn, n ≥ 1, then(lim)x→ ∞xn −1

2 √5

144. Evaluate: 

Watch Video Solution

(lim)x→ ∞(1 + )
x1

x

145.   (b)  (c)  (d) 1(lim)
x

→
0

isequa < o
cos(tanx) − cos x

x4

1

6
−

1

3

1

2

https://dl.doubtnut.com/l/_UM0VS44dU0kx
https://dl.doubtnut.com/l/_rWHZIv106ZGT
https://dl.doubtnut.com/l/_F0cBAIsEwxIu
https://dl.doubtnut.com/l/_1Atd02XUrCQq
https://dl.doubtnut.com/l/_L1Tm0A5UMWEd


Watch Video Solution

146. Evaluate: 

Watch Video Solution

(lim)x→ 0( ) ; (a, b, c > 0)
ax + bx + cx

3

2
x

147.  is equal

to (a)  (b)  (c)  (d) none of these

Watch Video Solution

(lim)
x

−→
∞

{x + 5) tan− 1(x + 5) − (x + 1)tan− 1(x + 1)}

π 2π
π

2

148. 

then �nd 

Watch Video Solution

f(n) = lim
x→ 0

{(1 + sin( ))(1 + sin( ))....... (1 + sin( ))}
x

2
x

22

x

2n

1
x

lim
n→ ∞

f(n)

https://dl.doubtnut.com/l/_L1Tm0A5UMWEd
https://dl.doubtnut.com/l/_u0X7FkN4Ew8l
https://dl.doubtnut.com/l/_NjLUvoSSobRo
https://dl.doubtnut.com/l/_nWp3uaIEb3hP


149. If , then a is

Watch Video Solution

lim
x→ − 2 −

= lim
x→ − 2 +

sin( )
ae − 1

1
|x+ 2 |

2 − e
1

|x+ 2 |

x4 − 16

x5 + 32

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

 times in a century, then prove that  represents the

greatest integer function.

Watch Video Solution

k [k] = 7, where[.]

151. Evaluate 

Watch Video Solution

lim
x→ ∞

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

.
x4 sin( ) + x21

x

(1 + |x|3)

152. Evaluate 

Watch Video Solution

lim
x→ ∞

( )
x+ 3

.
x + 2

x + 1

https://dl.doubtnut.com/l/_5BTpiObmrLvO
https://dl.doubtnut.com/l/_e77AHM7YIX0N
https://dl.doubtnut.com/l/_Fkgh9CgspxlB
https://dl.doubtnut.com/l/_JF6WG4eMXqrC


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

 and  is the altitude from  to  then triangle  has

perimeter  and area A= ____________ and also 

Watch Video Solution

r.

AB = AC h A BC, ABC

P = 2(√2hr − h2 + √2hr)

(lim)
h→ 0 =_ __ _

A

P 3

154. Evaluate 

Watch Video Solution

lim
x→

(cos x)cos x.
π −

2

155.  1 (b) 0 (c) 2 (d) none

of these

Watch Video Solution

(lim)
x

→
0

(x4 cot4 x − cot2 x + 1

(tan4 x − tan2 x + 1)isequa < o

https://dl.doubtnut.com/l/_JF6WG4eMXqrC
https://dl.doubtnut.com/l/_MIH1yvWKITY9
https://dl.doubtnut.com/l/_PwqNSsChErZ0
https://dl.doubtnut.com/l/_tGdwKSdoYWK5
https://dl.doubtnut.com/l/_lmwTqhul1HIL


156. Evaluate: 

Watch Video Solution

(lim)
x

→
0

(1 + x)
osecxc

157.  is equal to (a)  (b) 0 (c)  (d)

does not exist

Watch Video Solution

(lim)x→ ∞( − )
x

1

e

x

1 + x

e

1 − e

e

e1 −e

158.  is equal to (a)  (b)  (c)  (d) none of these

Watch Video Solution

lim
x→ 1

1 − x2

sin 2πx

1

2π
−

1

π

−2

π

159. Evaluate 

Watch Video Solution

lim
x→ 0

( )
( )

.
sinx

x

sin x

x− sin x

https://dl.doubtnut.com/l/_lmwTqhul1HIL
https://dl.doubtnut.com/l/_9x15ck1bCfbb
https://dl.doubtnut.com/l/_N2Nxoz5chEjX
https://dl.doubtnut.com/l/_MC0yEDrofqSh


160.  is equal to (a)  (b)  (c)  (d) none of

these

Watch Video Solution

lim
x

−→
∞

( )
x2 + 2x − 1

2x2 − 3x − 2

2x+ 1

2x− 1

0 ∞
1

2

161. lim_(x->0) ((1+x)^(1/x)-e +(ex)/2)/(x^2)

Watch Video Solution

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

value. Then, (a)  (b) 1 (c)  (d) none of these

Watch Video Solution

(lim)
x

→
0

xa sinb x

sin(xc)

a + c −1

163. 

Watch Video Solution

(lim)
x

→
0

5 sinx − 7 sin 2x + 3 sin 3x

x2 sinx

https://dl.doubtnut.com/l/_SuMll2slCcvI
https://dl.doubtnut.com/l/_yFJoZnp05T5W
https://dl.doubtnut.com/l/_siHvRPM8DzqA
https://dl.doubtnut.com/l/_D0BtoUnoESrm


164.  (a)  (b) 

 (c)  (d) none of these

Watch Video Solution

(lim)x→ ∞{ − (ax + b)} = 2, then
x3 + 1

x2 + 1
a = 1, b = 1

a = 1, b = 2 a = 1, b = − 2

165. Evaluate the following limits using sandwich theorem:

Watch Video Solution

(lim)x→ ∞

(log)ex

x

166. The value of  is (a)  (b)  (c)  (d) 

Watch Video Solution

lim
x→ 1

(2 − x)
tan ( )πx

2 e− 2
π e

1
π e

2
π e− 1

π

167. Evaluate the following limits using sandwich theorem:

 represents greatest integer function.

Watch Video Solution

lim
x→ ∞

, where[.]
[x]

x

https://dl.doubtnut.com/l/_Zbl8I6WQ5a6r
https://dl.doubtnut.com/l/_VjNLP55tYuni
https://dl.doubtnut.com/l/_Nfa58WbNyv80
https://dl.doubtnut.com/l/_4MwtsN3Z9zKN


168. `("lim")_(xvec0)(sinx^n)/((sinx)^m),(m

Watch Video Solution

169. If  hold for a certain interval

containing the point  and  then �nd the value of 

Watch Video Solution

≤ ≤
x2 + x − 2

x + 3

f(x)

x2

x2 + 2x − 1
x + 3

x = − 1 lim
x→ 1

f(x)

lim
x→ 1

f(x)

170. i se q u al

to 1 (b)  (c)  (d) none of these

Watch Video Solution

(lim)
x

−→
∞

2√x + 3√x + 4√x + ... + n√n

√(2x − 3) + (√2x − 3) + .... + (√2x − 3)

∞ √2

https://dl.doubtnut.com/l/_4MwtsN3Z9zKN
https://dl.doubtnut.com/l/_uZn4mZxKHncf
https://dl.doubtnut.com/l/_7MG1Vxu9YyAR
https://dl.doubtnut.com/l/_5guabRf9v1oJ


171.  (a)

 (b)  (c)  (d) none of

these

Watch Video Solution

(lim)
y

→
0

isequal →
(x + y)sec(x + y) − x secx

y

secx(x tanx + 1) x tanx + secx x secx + tanx

172.  is

Watch Video Solution

lim
x→ ∞

( + + . . . + )
1

1 − n2

2

1 − n2

n

1 − n2

173. If  then the value of  is

Watch Video Solution

L = lim
x→ 2

,
(10 − x) − 2

1
3

x − 2
∣
∣
∣

∣
∣
∣

1

4L

174. Suppose that  is a function such that  for

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

enough information for us to �nd  Also, �nd this limit.

f 2x2 ≤ f(x) ≤ x(x2 + 1)

x

(lim)
x

→
1
f(x).

https://dl.doubtnut.com/l/_DNiYtjKTANje
https://dl.doubtnut.com/l/_KA024Gk2m7L7
https://dl.doubtnut.com/l/_NnBSWQYVb8mU
https://dl.doubtnut.com/l/_te4RazxOJx8d


Watch Video Solution

175. If  then the value of  is

Watch Video Solution

L = lim
x→ 0

,
e

− ( )
− cos x

x2

2

x3 sinx

1

3L

176. If  denotes the greatest integer function, then  

b.  c.  d. does not exist

Watch Video Solution

[.] ( lim )
x

→
0

[ ]
x

a

b

x

b

a

0
a

b

177. If  exists and is �nite and nonzero and if 

,then the value of  is

Watch Video Solution

lmx→ ∞ f(x)

lim
x→ ∞

{{f(x) + } = 3
3f(x) − 1

f2(x)
lim
x→ ∞

f(x)

https://dl.doubtnut.com/l/_te4RazxOJx8d
https://dl.doubtnut.com/l/_IdLHs7ZT8RRb
https://dl.doubtnut.com/l/_mjX94kIc2E0X
https://dl.doubtnut.com/l/_EqpFAyzbAIOB


178. If  for all  then �nd the

value of 

Watch Video Solution

3 − ( ) ≤ f(x) ≤ 3 + ( )
x2

12

x3

9
x ≠ 0,

(lim)
x

→
0
f(x)

179. If

h(x)=|x|  is___

Watch Video Solution

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

, then(lim)
x

→
0
f(g(h(x)))

180. Evaluate 

Watch Video Solution

lim
x→ 0

⎧
⎨
⎩

⎫
⎬
⎭

.
sinx − x + x3

6

x5

181. 

W t h Vid S l ti

lim
x→ ∞

f(x), where < f(x) < , is
2x − 3

x

2x2 + 5x

x2

https://dl.doubtnut.com/l/_LlEODKSOu7wy
https://dl.doubtnut.com/l/_6QZbHhEowxRx
https://dl.doubtnut.com/l/_INM9O6MhmcWX
https://dl.doubtnut.com/l/_xtnpQD3pMwHJ


Watch Video Solution

182. Evaluate 

Watch Video Solution

lim
x→ 0

.
sinx + log(1 − x)

x2

183. If  then �nd the value of 

Watch Video Solution

(lim)
x

→
0
[1 + x + ] = e3,

f(x)

x

1
x

1n
⎛

⎝
(lim)

x
→
0
[1 + ]

⎞

⎠
is _ _

f(x)

x

1
x

184. Evaluate 

Watch Video Solution

lim
x→ 0

.
ex − 1 − x

x2

185. The value of  is_____

Watch Video Solution

(lim)
x

−→
∞
[3√(n + 1)2 − 3√(n − 1)2)]

https://dl.doubtnut.com/l/_xtnpQD3pMwHJ
https://dl.doubtnut.com/l/_5GypfOjAvcEO
https://dl.doubtnut.com/l/_ZAYwQ2KyqYun
https://dl.doubtnut.com/l/_Zfs8BDuYkR4J
https://dl.doubtnut.com/l/_YyijaJWARq4P


186. Evaluate : 

Watch Video Solution

(lim)
x

→
2

x2 − 5x + 6

x2 − 4

187. If:  then the value of  is___

Watch Video Solution

(lim)x→ 1(1 + ax + bx2) = e3,
c

(x− 1 ) bc

188. Evaluate : 

Watch Video Solution

(lim)
x

→
1
( + )

2

1 − x2

1

x − 1

189. 

Watch Video Solution

(lim)
x

→
0
( )

1

/x2 =_ _
1 + 5x2

1 + 3x2

https://dl.doubtnut.com/l/_YyijaJWARq4P
https://dl.doubtnut.com/l/_Uq8UkLO26I8w
https://dl.doubtnut.com/l/_1Cmn9dE9BvR2
https://dl.doubtnut.com/l/_AIsqVEty0h31
https://dl.doubtnut.com/l/_8h35RNKsLzRb
https://dl.doubtnut.com/l/_ISSzt9XpxDsW


190. Evaluate : 

Watch Video Solution

(lim)
x

→
1

x2 + x(log)ex − (log)ex − 1

(x2 − 1)

191. If  , then the value

of  is

Watch Video Solution

L = (lim)
n

−→
∞
(2x32x23

x34.... . x2n− 1
x3n)

1

(n2 + 1)

L4

192. Evaluate 

Watch Video Solution

lim
x→

.
π

4

1 − sin 2x

1 + cos 4x

193. The value of  is___________`

Watch Video Solution

(lim)
x

−→
∞

((log)e )
(log)ex

e√x

https://dl.doubtnut.com/l/_ISSzt9XpxDsW
https://dl.doubtnut.com/l/_i0f0waJNhv84
https://dl.doubtnut.com/l/_QPQlV4jP11M7
https://dl.doubtnut.com/l/_dFGc36oAiHE9


194. Evaluate 

Watch Video Solution

lim
x→π / 4

.
1 − cot3 x

2 − cot x − cot3 x

195.  (a)

 (b)  (c)  (d) none of

these

Watch Video Solution

(lim)
x

→
0

isequa < o
(x + y)sec(x + y) − x secx

y

secx(x tanx + 1) x tanx + secx x secx + tanx

196. Evaluate 

Watch Video Solution

(lim)x→ 0

√2 + x − √2

x

197. The value of  is 1 (b) e (c)  (d) none of these

Watch Video Solution

lim
m→ ∞

(cos( ))
mx

m
e− 1

https://dl.doubtnut.com/l/_mz4uyAhTr0tO
https://dl.doubtnut.com/l/_JtNz0OCv9TVG
https://dl.doubtnut.com/l/_5Rv0MwcapjK9
https://dl.doubtnut.com/l/_DooPEUyDvxn7


198. Find the value of 

Watch Video Solution

lim
x→ 0

.
sinx + loge(√1 + sin2 x − sinx)

sin3 x

199. Evaluate 

Watch Video Solution

lim
h→ 0

.
loge(1 + 2h) − 2 loge(1 + h)

h2

200. Evaluate: 

Watch Video Solution

(lim)
x

→
2

√(x + 7) − 3√(2x − 3)

3√x + 6 − 23√3x − 5

201. `("lim")_(xvec0)(sinx^n)/((sinx)^m),(m

Watch Video Solution

https://dl.doubtnut.com/l/_81dw4aRncPDg
https://dl.doubtnut.com/l/_6P1T4i8oCPjL
https://dl.doubtnut.com/l/_usT7NXqbnIVH
https://dl.doubtnut.com/l/_FFuAL5hXpZvG


202. Evaluate: 

Watch Video Solution

(lim)
x

−→
∞

√3x2 − 1 − √2x2 − 1

4x + 3

203.  1 (b) 0 (c) 2 (d) none

of these

Watch Video Solution

(lim)
x

→
0

(x4 cot4 x − cot2 x + 1

(tan4 x − tan2 x + 1)isequa < o

204. Evaluate: 

Watch Video Solution

(lim)
x

−→
∞

sinn( ), n ∈ N.
2πn

3n + 1

205.   (b) 0 (c)  (d) does

not exist

Watch Video Solution

(lim)
x

−→
∞
( − )

ξ

sequa < o
1

e

x

1 + x

e

1 − e

e

e1 −e

https://dl.doubtnut.com/l/_J6YRZOYjVvTZ
https://dl.doubtnut.com/l/_OuaImjwZO9wq
https://dl.doubtnut.com/l/_7a8T6MdJ77Jh
https://dl.doubtnut.com/l/_HWfKDDsaakhT


206. Evaluate 

Watch Video Solution

lim
x→ 1

.
√x + √√x + √√√x + √√√√x − 4

x − 1

207.   (b)  (c)  (d) none of these

Watch Video Solution

(lim)
x

→
1

isequa < o
1 − x2

s ∈ 2πx

1

2π
−

1

π

−2

π

208. Evaluate 

Watch Video Solution

lim
x→ 2

.
x10 − 1024

x5 − 32

209. `("lim")_(xvec0)1/xcos^(-1)((1-x^2)/(1+x^2)) is equal to (a)1 (b) 0 (c) 2 (d)

none of these

Watch Video Solution

https://dl.doubtnut.com/l/_HWfKDDsaakhT
https://dl.doubtnut.com/l/_rgC6WZCJocXV
https://dl.doubtnut.com/l/_W9r9SdGnFVLq
https://dl.doubtnut.com/l/_WVzDaWMmxySQ
https://dl.doubtnut.com/l/_KEmY8swApcWJ


210. If 

Watch Video Solution

lim
x→ 2

= 80  and n ∈ N,  then find the value of n.
xn − 2n

x − 2

211.   (b)  (c)  (d) none of

these

Watch Video Solution

(lim)
x

−→
∞
( ) isequa < o

x2 + 2x − 1

2x2 − 3x − 2

2x+ 1
2x− 1

0 ∞
1

2

212. Evaluate 

Watch Video Solution

lim
x→ a

.
(x + 2)5 / 3 − (a + 2)5 / 3

x − a

213. i se q u al to

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

Watch Video Solution

(lim)
x

−→
∞

2√x + 3√x + 4√x + ... + n√n

√(2x − 3) + (√2x − 3) + .... + (√2x − 3)

∞ √2

https://dl.doubtnut.com/l/_fWAdLKD0T3OF
https://dl.doubtnut.com/l/_KG49gCFIjhJe
https://dl.doubtnut.com/l/_S1pUrW6trlSV
https://dl.doubtnut.com/l/_EJYnqbzh6d7t


214. Evaluate: 

Watch Video Solution

lim
x→ ∞

√x2 + 1 − 3√x3 + 1
4√x4 + 1 − 5√x4 + 1

215. The value of  is 4 (b)  (c) 2 (d) 

Watch Video Solution

lim
x→ 1

1 − √x

(cos − 1 x)
2

1

2

1

4

216. Evaluate 

Watch Video Solution

lim
x→ ∞

√x(√x + c − √x)

217.  is equal to

Watch Video Solution

lim
x→ ∞

(x + 1)
10

+ (x + 2)
10

+ ... + (x + 100)
10

x10 + 1010

https://dl.doubtnut.com/l/_EJYnqbzh6d7t
https://dl.doubtnut.com/l/_imspMWeXRf3N
https://dl.doubtnut.com/l/_DHRDEfmDSsw7
https://dl.doubtnut.com/l/_QIGCBWdkWb3w
https://dl.doubtnut.com/l/_nr8m7XhpOjlD


218. Evaluate 

Watch Video Solution

lim
x→ 0

ex
2

− cos x

x2

219.  is equal to (a)0 (b)  (c) log 2 (d) 

Watch Video Solution

lim
x→ ∞

[√x + √x + √x − √x]
1

2

e4

220. Evaluate: 

Watch Video Solution

lim
x→ 2

sin(ex− 2 − 1)

log(x − 1)

221.  is equal to (a)0 (b) 2 (c) 4 (d) 

Watch Video Solution

lim
n→ ∞

n(2n + 1)
2

(n + 2)(n2 + 3n − 1)
∞

https://dl.doubtnut.com/l/_c6lFt5txnUP1
https://dl.doubtnut.com/l/_LwchH1Z0amJH
https://dl.doubtnut.com/l/_JBr23wODeDEf
https://dl.doubtnut.com/l/_r8wwmOXoK5rB
https://dl.doubtnut.com/l/_uJ0XyWCImCZf


222. Evalaute 

Watch Video Solution

lim
x→ 0

x2x − x

1 − cos x

223. Find the value of limit 

Watch Video Solution

lim
x→ 0

x(ex − 1)

1 − cos x

224. Evaluate 

Watch Video Solution

lim
x→ ∞

[x(a1 /x − 1)], a > 1

225. If  , and 

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

Watch Video Solution

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

x − 3

x − 3

x + 4
h(x) = −

2(2x + 1)

x2 + x − 12

lim
x→ 3

[f(x) + g(x) + h(x)] −2 −1 −
2

7
0

https://dl.doubtnut.com/l/_uJ0XyWCImCZf
https://dl.doubtnut.com/l/_PfGCIXCCuamh
https://dl.doubtnut.com/l/_T5QaImx2K3He
https://dl.doubtnut.com/l/_6lTeUIWu4NUO
https://dl.doubtnut.com/l/_SP2PyQ03ExpE


226. Evaluate: 

Watch Video Solution

(lim)
x

→
0

(1 − 3x − 4x + 12x)

√(2 cos x + 7) − 3

227.  is equal to

Watch Video Solution

lim
x→ ∞

( − )
x3

3x2 − 4

x2

3x + 2

228. Evaluate 

Watch Video Solution

lim
x→ 0

, a > 0
atan x − asin x

tanx − sinx

229.  is equal to (a)16 (b) 24 (c) 32 (d) 8

Watch Video Solution

lim
x→ ∞

(2x + 1)40(4x − 1)5

(2x + 3)
45

230. lim
x→ a

log(x − a)

log(ex − ea)

https://dl.doubtnut.com/l/_SP2PyQ03ExpE
https://dl.doubtnut.com/l/_S6Z4mklh2VPA
https://dl.doubtnut.com/l/_bEnCdzDDwE19
https://dl.doubtnut.com/l/_HCcgDP3eaDVb
https://dl.doubtnut.com/l/_7EoatiXgnlhl


Watch Video Solution

231. The value of  (a)  (b)  (c)

0 (d) none of these

Watch Video Solution

(lim)
x→ 2 is

√1 + √2 + x − √3

x − 2

1

8√3

1

4√3

232. Evaluate 

Watch Video Solution

lim
x→ 0

ex + e−x − 2

x2

233.  is equal to

Watch Video Solution

lim
n→ ∞

n2(x1 /n − x1 / ( n+ 1 )), x > 0,

234. Evaluate 

Watch Video Solution

lim
x→ ∞

x .
1
x

https://dl.doubtnut.com/l/_7EoatiXgnlhl
https://dl.doubtnut.com/l/_wshYMpoc1Nzm
https://dl.doubtnut.com/l/_qPdJMYxxKejT
https://dl.doubtnut.com/l/_313eYeuDeEDh
https://dl.doubtnut.com/l/_5ippC3aCySdj


235. The value of   (b)  (c)  (d) 

Watch Video Solution

(lim)
x

→
π

is
1 + cos3 x

sin2 x

1

3

2

3
−

1

4

3

2

236. 

Watch Video Solution

lim
x→ 0

(729)x − (243)x − (81)x + 9x + 3x − 1

x3

237. If  then which of the following can be

correct (a)  (b) 

 (c)  (d)

Watch Video Solution

f(x) = ,
3x2 + ax + a + 1

x2 + x − 2

(lim)x→ 1f(x)existsa = − 2

(lim)x→ − 2f(x)existsa = 13 (lim)x→ 1f(x) =
4
3

(lim)x→ − 2f(x) = −
1

3

https://dl.doubtnut.com/l/_5ippC3aCySdj
https://dl.doubtnut.com/l/_wSs7GlqjBg89
https://dl.doubtnut.com/l/_6LC2bDFIC4nR
https://dl.doubtnut.com/l/_x1BOH0rYqilK


238. Evaluate:

Watch Video Solution

(lim)n→ ∞ ( − 1)n− 1 sin(π√n2 + 0. 5n + 1), wheren ∈ N

239.  (b) 0 (c) 1 (d) 

Watch Video Solution

(lim)x→ ∞ isequal(a) − 1
1

1 + n sin2 nx
∞

240. Let the sequence  real numbers satis�es the recurrence relation 

 Then �nd the 

Watch Video Solution

{bn}

bn+ 1 = (2bn + ), bn ≠ 0.
1

3

125

(bn)2
( lim )n→ ∞ bn.

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

function)? (a)  (b) 

(c)  (d) 

(lim)x→ ∞ = ∞
(log)ex

{x}
(lim)x→ 2 + = ∞

x

x2 − x − 2

(lim)x→ 1 − = − ∞
x

x2 − x − 2
(lim)x→ ∞ = ∞

(log)0.5x

{x}

https://dl.doubtnut.com/l/_DhGE58M5luPG
https://dl.doubtnut.com/l/_DXHe1IDS2cbD
https://dl.doubtnut.com/l/_0vMvhHLbt3Qd
https://dl.doubtnut.com/l/_8vBliKJZlDdC


Watch Video Solution

242. If  exists, then  can

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

 (b)  (c)  (d)

Watch Video Solution

(lim)x→ 1 − (2 − x + a[x − 1] + b[1 + x]) aandb

a = , b = 1
1

3
a = 1, b = − 1 a = 9, b = − 9 a = 2, b =

2

3

243. Evaluate: 

Watch Video Solution

(lim)n→ ∞

np sin2(n !)

n + 1

244.  where  is a �nite number, then(a)

 (b)  (c)  (d) 

Watch Video Solution

(lim)x→ ∞(an − ) = b,
1 + n2

1 + n
a

a = 1 a = 0 b = 1 b = − 1

https://dl.doubtnut.com/l/_8vBliKJZlDdC
https://dl.doubtnut.com/l/_FhvWw9VDr3Ns
https://dl.doubtnut.com/l/_qXHctwPSaIwK
https://dl.doubtnut.com/l/_d8MIEk8zjwxY


245. Evaluate 

Watch Video Solution

lim
x→ ∞

x3{√x2 + √1 + x4 − x√2}.

246. If   (b) 

`oo,ifn

Watch Video Solution

m, n ∈ N, (lim)
x

→
0

is
sinxm

(sinx)
m 1, if n = m 0, if n > m

247. Evaluate: 

Watch Video Solution

lim
x→ ∞

3√(x + 1)(x + 2)(x + 3) − x

248.  limit does not exist when (a) 

 (b)  (c)  (d) 

Watch Video Solution

L = ( lim )x→ a

.

Then
|2 sinx − 1|

2 sinx − 1

a =
π

6
L = − 1whena = π L = 1whena =

π

2

L = 1whena = 0

https://dl.doubtnut.com/l/_VgooBs6rtSJ4
https://dl.doubtnut.com/l/_qll1LWbGlTXY
https://dl.doubtnut.com/l/_VrostQKgHfN7
https://dl.doubtnut.com/l/_J6eQ29qmijSl


249. If  denotes the greatest integer less than or equal to  then

evaluate 

Watch Video Solution

[x] x,

(lim)n→ ∞ ([1. x] + [2. x] + [3. x] + .... + [n. x])
1

n2

250. If  

 

Watch Video Solution

f(x) = log( ), then
1 + x

1 − x
f(x1)f(x) = f(x1 + x2)

f(x + 2) − 2f(x + 1) + f(x) = 0 f(x) + f(x + 1) = f(x2 + x)

f(x1) + f(x2) = f( )
x1 + x2

1 + x1x2

251. Evaluate 

Watch Video Solution

lim
x→ 1

.
(2x − 3)(√x − 1)

2x2 + x − 3

252.  is equal to (a) 0 (b) 1 (c) 19 (d) 20(lim)n→ ∞

20

∑
x= 1

cos2n(x − 10)

https://dl.doubtnut.com/l/_J6eQ29qmijSl
https://dl.doubtnut.com/l/_M1yOkuoP1fcD
https://dl.doubtnut.com/l/_jUlfWlFIcvRA
https://dl.doubtnut.com/l/_VjtcFGKHJnlV
https://dl.doubtnut.com/l/_oT4vk5VrqqSZ


Watch Video Solution

253. 

Watch Video Solution

f(x) = .  Then lim
x→ ∞

f(x)  is equal to 
ln(x2 + ex)

ln(x4 + e2x)

254. (when ) is equal to (a) 

 (b)  (c)  (d) 

Watch Video Solution

(lim)
n

−→
∞

{( )
α

+ sin( )]
n

n

n + 1

1

n
α ∈ Q

e−α −α e1 −α e1 +α

255. The value of 

Watch Video Solution

lim
x→ 2

 is 
2x + 23 −x − 6

√2−x − 21 −x

https://dl.doubtnut.com/l/_oT4vk5VrqqSZ
https://dl.doubtnut.com/l/_0vgGlN31wu72
https://dl.doubtnut.com/l/_CfXOpi0G9W0A
https://dl.doubtnut.com/l/_HaFEVLWWb8JX


256. If  then the range

of x is (where )

Watch Video Solution

lim (n → ∞) =
n ⋅ 3n

n(x − 2)
n

+ n ⋅ 3n+ 1 − 3n
1

3

nεN

257. If  exists, then both 

 exist.

Watch Video Solution

(lim)x→ a[f(x)g(x)]

(lim)x→ af(x)and(lim)x→ ag(x)

258. If  is

equal to : (a)  (b)  (c)  (d) none of these

Watch Video Solution

f(x) = lim
n→ ∞

n(x − 1), thenf or x > 0, y > 0, f(xy)
1
n

f(x)f(y) f(x) + f(y) f(x) − f(y)

259.  is

Watch Video Solution

lim
n→ ∞

( )
n ( n− 1 )

n2 − n + 1

n2 − n − 1

https://dl.doubtnut.com/l/_6ogSMvtMeJMo
https://dl.doubtnut.com/l/_qHEDmqQD3z9I
https://dl.doubtnut.com/l/_OY71SWXz0AjD
https://dl.doubtnut.com/l/_NFWpxgnbVqY7


260. 

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

Watch Video Solution

(lim)
x

→
1
[cos ec ] (where[.]representsthe

πx

2

1
(1 − x )

g if isequal → ∞

261. Given  denotes the greatest integer

function, then (a)  (b)  (c)

 does not exist (d)  exists

Watch Video Solution

(lim)
x

→
0

= 2, where[.]
f(x)

x2

(lim)
x

→
0

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

→
0

[f(x)] = 1

(lim)
x

→
0
[ ]
f(x)

x
(lim)

x
→
0
[ ]
f(x)

x

262. Let  (where  is the greatest integer not

greater than  Then (a)  (b)  (c)

 (d)none of these

Watch Video Solution

f(x) =
x2 − 9x + 20

x − [x]
[x]

x. (lim)
x

→
5
f(x) = 1 (lim)

x
→
5
f(x) = 0

(lim)
x

→
5
f(x)does¬eξst

https://dl.doubtnut.com/l/_NFWpxgnbVqY7
https://dl.doubtnut.com/l/_oqfP5Ed9syQy
https://dl.doubtnut.com/l/_SgBWSNRSPxYI
https://dl.doubtnut.com/l/_1yDlJWMZZdlO


263. Use formula  to �nd 

Watch Video Solution

lim
x→ 0

= log(a)
ax − 1

x
lim
x→ 0

2x − 1

(1 + x) − 1
1
2

264. Find 

Watch Video Solution

(lim)
x

→
0
{tan( + x)}

1 /xπ

4

265. Evaluate .

Watch Video Solution

lim
h→ 0

(a + h)
2

sin(a + h) − a2 sina

h

266.  equals 0 (b)  (c) 1 (d) none of these

Watch Video Solution

lim
x→ ∞

(x
log(x)

3

1 + x + x2
−1

https://dl.doubtnut.com/l/_yiSfZC6wcEYe
https://dl.doubtnut.com/l/_Few2XRznJeOx
https://dl.doubtnut.com/l/_omXOeNGYuSEa
https://dl.doubtnut.com/l/_nxaootw5V6Ak


267.  (a) 2

(1/(m2^m)+1/(n2^n)) 1/(m2^(-m))-1/(n2^(-n))

1/(m2^(-m))+1/(n2^(-n))`

Watch Video Solution

(lim)x→ 0 isequalto
(2m + x) − (2n + x)

1
m

1
n

x

( − )' (b)
1

m2m
1

n2n
(c) (d)

268. Evaluate 

Watch Video Solution

lim
x→ 1

(1 − x)tan .
πx

2

269. If  and 

 then  is

Watch Video Solution

f(x) = {
sinx x ≠ nπ  and n ∈ Z

2 x = nπ

g(x) =
⎧⎪
⎨
⎪⎩

x2 + 1 x ≠ 0

4 x = 0

5 x = 2

lim
x→ 0

g{f(x)}

https://dl.doubtnut.com/l/_6mCWf9EMYuax
https://dl.doubtnut.com/l/_wKiRFHMLsqJe
https://dl.doubtnut.com/l/_clyoiHs0cE3m


270.  greatest

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

Watch Video Solution

(lim)
x

→
0
[ min (y2 − 4y + 11) ](where[.]de¬esthe

sinx

x

271.  is equal to

Watch Video Solution

lim
x→π / 2

sin(x cos x)

cos(x sinx)

272. If  exists and is equal to 0, then (a) 

 and  (b)  and  (c)  and  (d)

 and 

Watch Video Solution

lim
x→ 0

(x− 3 sin 3x + ax− 2 + b)

a = − 3 b =
9

2
a = 3 b =

9

2
a = − 3 b = −

9

2

a = 3 b = −
9

2

273. If  is non-zero �nite, then  must be equal to 4 (b)

1 (c) 2 (d) 3

lim
x→ 0

xn − sinxn

x − sinn x
n

https://dl.doubtnut.com/l/_mstYihMkSlWl
https://dl.doubtnut.com/l/_aYaW1qHCxQah
https://dl.doubtnut.com/l/_82ntWJk3kmek
https://dl.doubtnut.com/l/_CXfaA4xphSXj


Watch Video Solution

274.   (b) 

 (c)  (d) none of these

Watch Video Solution

(lim)
x

→
1

, n ∈ N, equals
(1 − x)(1 − x2)(1 − x2n)

{(1 − x)(1 − x2)(1 − xn)}2
^ 2nPn

^ 2nCn (2n) !

275. The value of  (where [.] represents

the greatest integral function) is (a)  (b)  (c)  (d) none of these

Watch Video Solution

lim
x→ 0

([ ] + [ ])
100x

sinx

99 sinx

x

199 198 0

276. The value of 

Watch Video Solution

lim
x→

 is 
1

√2

x − cos(sin− 1 x)

1 − tan(sin− 1 x)

https://dl.doubtnut.com/l/_CXfaA4xphSXj
https://dl.doubtnut.com/l/_8BvVcKj6GSh3
https://dl.doubtnut.com/l/_UMrXKIONhlLJ
https://dl.doubtnut.com/l/_uXabHb7fJWf3


277. The value of  (where  is (a)

 (b)  (c)  (d) none of de�ned

Watch Video Solution

lim
x→ ∞

(2x
n

) − (3x
n

)
1
ex

1
ex

xn
n ∈ N)

logn( )
2

3
0 n logn( )

2

3

278. Let  where  denotes

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

not (c)both l and m exist (d) neither l nor m` exists

Watch Video Solution

lim
x→ 0

= l and lim
x→ 0

= m,
[x]2

x2

[x2]

x2
[.]

l m m l

279.  denotes the greatest integer

function is equal to (a) 0 (b)  (c) not exist (d) none of these

Watch Video Solution

(lim)
x

→
1

, where[.]
x sin(x − [x])

x − 1

−1

https://dl.doubtnut.com/l/_r937irR1sK3O
https://dl.doubtnut.com/l/_9PriajQKj3tj
https://dl.doubtnut.com/l/_t9q2k8QXEdIm


280.  where  denotes the greatest integer

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

Watch Video Solution

(lim)
x

→
0
[ ],

sin(sgn(x))

(sgn(x))
[.]

−1

281.  is

Watch Video Solution

lim
x→ 0

2 + 2x + sin 2x

(2x + sin 2x)esin x

282. If  then (a)  (b) 

 (c) `("lim")_(xrarrpi/2)f(x)=o (d) none of these

Watch Video Solution

f(x) =
cos x

(1 − sinx)
1
3

(lim)x→ f(x) = − ∞π

2

(lim)x→ f(x) = ∞π

2

283.  is

Watch Video Solution

lim
x→ − ∞

x2 ⋅ tan( )1
x

√8x2 + 7x + 1

https://dl.doubtnut.com/l/_gBQXDeR8v0fe
https://dl.doubtnut.com/l/_ymhD6N9n3GN3
https://dl.doubtnut.com/l/_m1OsesZlQVMa
https://dl.doubtnut.com/l/_FWuxhqYYAUt7


284. Find the area of an isosceles triangle whose perimeter is 36 cm and

base is 16 cm.

Watch Video Solution

285. If  is a quadratic equation such that 

and  then  is equal to (a)  (b)  (c)

 (d) none of these

Watch Video Solution

f(x) = 0 f( − π) = f(π) = 0

f( ) = − ,
π

2
3π2

4
lim
x→ −π

f(x)

sin(sinx)
0 π

2π

286.   (b)  (c) 

 (d) 

Watch Video Solution

(lim)
x

−→
∞
[( )( − )]

ξ

s
e

1 − e

1

e

x

1 + x
e ( 1 −e ) e

( )1 − e

e

e
( )e

1 − e e
( )1 + e

e

https://dl.doubtnut.com/l/_FWuxhqYYAUt7
https://dl.doubtnut.com/l/_alyYSej9KgFm
https://dl.doubtnut.com/l/_X8sf5177jDlT
https://dl.doubtnut.com/l/_GpLrBWz8pmcD


287.  (a)e (b)  (c) 1 (d) none of

these

Watch Video Solution

(lim)
x→ 0( )

cos ecx

isequalto
1 + tanx

1 + sinx

1

e

288.  is equal to (a) 0 (b) 1 (c)  (d) 

Watch Video Solution

(lim)
x

−→
∞

sin4 x − sin2 x + 1

cos4 x − cos2 x + 1

1

3

1

2

https://dl.doubtnut.com/l/_4B2j3t2p4aBX
https://dl.doubtnut.com/l/_D5CnLBteRC3q

