
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

LIMITS

Examples

1. 

Watch Video Solution

lim
x→ 2

x6 − 24x − 16
x3 + 2x − 12

2. , is

Watch Video Solution

lim
x→ 0

x tan 2x − 2x tanx

(1 − cos 2x)2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RrL3A3RTz3su
https://dl.doubtnut.com/l/_oo2PwjIArprQ


3. Evaluate 

Watch Video Solution

lim
x→ 1

x2 − 3x + 2
x − 1

4. Evaluate 

Watch Video Solution

lim
x→ 1

x3 − x2 logx + logx − 1

x2 − 1

5. Evaluate 

Watch Video Solution

lim
h→ 0

√x + h − √x

h

6. The value of is

Watch Video Solution

lim
x→ 2a

√x − 2a + √x = √2a

√x2 − 4a2

https://dl.doubtnut.com/l/_kh5Kh7G9URbz
https://dl.doubtnut.com/l/_IfU5rZtb5RxB
https://dl.doubtnut.com/l/_1KUx9JMd0zCG
https://dl.doubtnut.com/l/_U3zLxoJfzm7J


7. Evaluate 

Watch Video Solution

lim
x→ 2

x3 − 23

x − 2

8. Evaluate 

Watch Video Solution

lim
x→ 1

x + x2 + ……. + xn − n

x − 1

9. The value of  as  along the line

 is

A. 1

B. -1

C. 0

D. Doesn't exist

Answer:

lim
x→ 1

y3

x3 − y2 − 1
(x, y) → (1, 0)

y = x − 1

https://dl.doubtnut.com/l/_iu7GO1CCWP63
https://dl.doubtnut.com/l/_9RygQc8hzAYz
https://dl.doubtnut.com/l/_TgFts4aCXE5H


Watch Video Solution

10. Evaluate 

Watch Video Solution

lim
x→ ∞

x2 + 5
x2 + 4x + 3

11. Evaluate 

Watch Video Solution

lim
n→ ∞

(n + 2) ! + (n + 1) !

(n + 2) ! − (n + 1) !

12. 

Watch Video Solution

lim
x→ ∞

(x − √x2 + x)

13. 

Watch Video Solution

lim
x→ ∞

(√x2 + x + 1 − √x2 + 1) =

https://dl.doubtnut.com/l/_TgFts4aCXE5H
https://dl.doubtnut.com/l/_pK9hNYORr8tA
https://dl.doubtnut.com/l/_nRgCPZugiLP4
https://dl.doubtnut.com/l/_vGSkfRuwiJ9x
https://dl.doubtnut.com/l/_yhrQ2719OBSb
https://dl.doubtnut.com/l/_2jXuelWvd8ba


14. Evaluate  when 

Watch Video Solution

lim
x→ ∞

ax2 + b

x + 1
a ≥ 0

15. If , �nd the values of a and b.

Watch Video Solution

lim
x→ ∞

( − ax − b) = 0
x2 + 1
x + 1

16. If , then

Watch Video Solution

lim
x→ ∞

{ − ax − b} = 2
x2 + 1
x + 1

17. If  �nd a and b.

Watch Video Solution

lim
x→ ∞

( − ax − b) = ∞
x2 + 1
x + 1

https://dl.doubtnut.com/l/_2jXuelWvd8ba
https://dl.doubtnut.com/l/_aFniZbgdXgps
https://dl.doubtnut.com/l/_q4THl16DBiFj
https://dl.doubtnut.com/l/_0PusB8Z4IHFi


18. 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 =_ __ _

19. If  x lies in the interval

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

lim
n→ ∞

= 1,
1

(sin− 1 x)
n

+ 1

( − sin 1, sin 1)

( − 1, 1)

(0, 1)

( − 1, 0)

20. Evaluate lim
x→ o

1 − cos x

x2

https://dl.doubtnut.com/l/_3Vn1BdC0hd23
https://dl.doubtnut.com/l/_dLkO5WMDWOFk
https://dl.doubtnut.com/l/_xeBh17TPUWaM


Watch Video Solution

21. Solve 

Watch Video Solution

lim
x→ 0

1 − cos(1 − cos x)

sin4 x

22. Evaluate 

Watch Video Solution

lim
x→ ∞

(2−x sin(2x))

23. Evaluate .

Watch Video Solution

lim
x→ ∞

ex sin(d/ex)

24. Evaluate 

Watch Video Solution

lim
x→ ∞

√
x − sinx

x + cos2 x

https://dl.doubtnut.com/l/_xeBh17TPUWaM
https://dl.doubtnut.com/l/_fNBbF2xZfHpv
https://dl.doubtnut.com/l/_qf2SUA019BF3
https://dl.doubtnut.com/l/_u6YMAWIQWdCW
https://dl.doubtnut.com/l/_xjjJ4L353eQg


25. the value of  equals

Watch Video Solution

lim
x→ y

sin2 x − sin2 y

x2 − y2

26.  is equal to

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

lim
x→ ∞

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

π

2π

π

2

27. Evaluate 

Watch Video Solution

lim
x→ 0

sin(π cos2 x)

x2

https://dl.doubtnut.com/l/_pKiGOrnKWWis
https://dl.doubtnut.com/l/_Oq7fXTlcINBV
https://dl.doubtnut.com/l/_Kgbp0uN1njv0


28. Let  and  then

the value of  is :

Watch Video Solution

a = min {x2 + 2x + 3, x ∈ R} b = lim
θ→ 0

1 − cos θ
θ2

n

∑
r= 0

ar ⋅ bn−r

29. 

Watch Video Solution

lim
n→ ∞

cos ⋅ cos ⋅ cos ......cos
x

2
x

4
x

8
x

2n

30. Evaluate 

Watch Video Solution

lim
x→ a

log{1 + (x − a)}

(x − a)

31. Evaluate 

Watch Video Solution

lim
h→ 0

log10(1 + h)

h

https://dl.doubtnut.com/l/_Kgbp0uN1njv0
https://dl.doubtnut.com/l/_15A5t82cUXZH
https://dl.doubtnut.com/l/_0313c5xwsrOV
https://dl.doubtnut.com/l/_Uq1EOSbBXpKV
https://dl.doubtnut.com/l/_flwQdzYJUDRI


32. Evaluate 

Watch Video Solution

lim
x→ 0

log(5 + x) − log(5 − x)
x

33. The value of , is

Watch Video Solution

lim
h→ 0

In(1 + 2h) − 2 ln(1 + h)

h2

34. Solve 

Watch Video Solution

lim
x→ ∞

{x − x2. log(1 + )}
1
x

35. Evaluate 

Watch Video Solution

lim
x→ 0

ax − bx

x

36. Evaluate lim
x→ 0

(ab)x − ax − bx + 1

x2

https://dl.doubtnut.com/l/_6QYCTc5lHTt7
https://dl.doubtnut.com/l/_o1qUiJNTxK3d
https://dl.doubtnut.com/l/_RjCAdPKjOLCE
https://dl.doubtnut.com/l/_YMI2dbI9tQFO
https://dl.doubtnut.com/l/_Pm1w0UYrAdzS


Watch Video Solution

37. 

Watch Video Solution

lim
x→ 0

=
etan x − ex

tanx − x

38. Evaluate . Find a and b

Watch Video Solution

lim
x→ 0

= 2
aex − b

x

39. If  exists and is �nie then a=,

b=, c= L=

Watch Video Solution

L = lim
x→ 0

a sinx − bx + cx2 + x3

2x2 log(1 + x) − 2x3 + x4

40. Find the constant a, b and c such that

lim
x→ 0

= 2
axex − b log(1 + x) + cxe−x

x2 sinx

https://dl.doubtnut.com/l/_Pm1w0UYrAdzS
https://dl.doubtnut.com/l/_wdCXIzojI3ZH
https://dl.doubtnut.com/l/_1FhWdP4FJxvA
https://dl.doubtnut.com/l/_j2DLu5pdfrfd
https://dl.doubtnut.com/l/_82DhpMHBM0xI


Watch Video Solution

41. Evaluate 

Watch Video Solution

lim
x→ ∞

(1 + )
x2

x

42. 

Watch Video Solution

lim
x→ 1

(log3 3x)logx 3 =

43. Evaluate 

Watch Video Solution

lim
x→ a

(2 − )
tana

x

πx

2a

44. Evaluate 

Watch Video Solution

lim
x→ ∞

( )
x+ 4

x + 6
x + 1

https://dl.doubtnut.com/l/_82DhpMHBM0xI
https://dl.doubtnut.com/l/_Qo2wkc9TkPKP
https://dl.doubtnut.com/l/_xQVdxtPugd8Q
https://dl.doubtnut.com/l/_dnHdocez2rkU
https://dl.doubtnut.com/l/_gQIyASJKwUMy


45. Evaluate 

Watch Video Solution

lim
x→ 0

(1 + tan2 √x)
1

2x

46. Evaluate 

Watch Video Solution

lim
x→ 0

{tan( + x)}
π

4

1
x

47. Evaluate 

Watch Video Solution

lim
x→ 0

( )
1 /x2

1 + 5x2

1 + 3x2

48. Evaluate 

Watch Video Solution

lim
x→ ∞

( )
x

x − 3
x + 2

https://dl.doubtnut.com/l/_YO9MJvjLCRM3
https://dl.doubtnut.com/l/_g9jMB6jJ59uV
https://dl.doubtnut.com/l/_ebkDEAIY5tZ5
https://dl.doubtnut.com/l/_Iv7b9wv9t7qI


49. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

{sin2( )}
sec2

π

2 − ax

π

2 − bx

e−a/ b

a−a2 / b2

a2a/ b

e4a/ b

50. Evaluate: 

A. 

B. 

C. 

D. 

(lim)
x

(2x2 − 9x + 8)
cot ( 2x− 7 )

→
7
2

e5 / 2

e− 5 / 2

e7 / 2

e3 / 2

https://dl.doubtnut.com/l/_WDZvvnXYDfsZ
https://dl.doubtnut.com/l/_th3uCpProgDb


Answer: A::C

Watch Video Solution

51. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

lim
x→ 1

(tan( + logx))
π

4

1
logx

e

e− 1

e2

e− 2

52.  is

A. e

lim
x→ 0

(sin  + cos  )
( 2m) /x

x

m

3x
m

https://dl.doubtnut.com/l/_th3uCpProgDb
https://dl.doubtnut.com/l/_mz92NZuaMJLz
https://dl.doubtnut.com/l/_ENwBYHMo48Rb


B. 1

C. 

D. 

Answer: A::C::D

Watch Video Solution

e− 1

e2

53. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

lim
n→ ∞

( )

n

(a > 0, b > 0)
a − 1 + n√b

a

a√b

b√a

√b

√a

https://dl.doubtnut.com/l/_ENwBYHMo48Rb
https://dl.doubtnut.com/l/_VusYWFg9LrwF


54. Evaluate 

Watch Video Solution

lim
x→ 0

|x|sin x

55. Evaluate 

Watch Video Solution

lim
n→ ∞

(πn)2 /n

56. evaluate 

Watch Video Solution

lim
n→ ∞

( )
en

π

1
n

57. Evaluate .

Watch Video Solution

lim
x→ 0

(cos ecx)x

https://dl.doubtnut.com/l/_EpG1nIkmDF8M
https://dl.doubtnut.com/l/_mpXBeLsqGpmN
https://dl.doubtnut.com/l/_7s7nQr1TKXWA
https://dl.doubtnut.com/l/_9zE5g6ugXVGY


58. Slove 

Watch Video Solution

lim
x→ 0

(1 + x)1 /x − e

x

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

Watch Video Solution

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

60. Let   

Find 

Watch Video Solution

f(x) = {
5x − 4, 0 < x ≤ 1

4x3 − 3x, 1 < x < 2.

lim
x→ 1

f(x).

61. Show that  does not exist.

Watch Video Solution

lim
x→ 0 −

( )
e1 /x − 1

e1 /x + 1

https://dl.doubtnut.com/l/_G5mMFFlHO7CZ
https://dl.doubtnut.com/l/_iFNIcaHH1QXV
https://dl.doubtnut.com/l/_IhAvXKvNZikI
https://dl.doubtnut.com/l/_E6AxmRgCzsWw


62. , is

Watch Video Solution

lim
x→ 1

√1 − cos 2(x − 1)

x − 1

63. Solve (i)  (ii)   

(iii)   

(where [.] denotes greatest integer function)

Watch Video Solution

lim
x→ 1

sinx lim
x→ 0 +

[ ]
sinx
x

lim
x→ 0 −

[ ]
sinx
x

64. Solve (i)   

(ii)   

(where [.] denotes greatest integer function)

Watch Video Solution

lim
x→ ∞

tan− 1 x

lim
x→ − ∞

tan− 1 x

https://dl.doubtnut.com/l/_E6AxmRgCzsWw
https://dl.doubtnut.com/l/_bVhQwo3hMKpr
https://dl.doubtnut.com/l/_oNYWZmGbrzb9
https://dl.doubtnut.com/l/_CVPhKHQJ8HX7


65. Solve (i)   

(ii)   

(where [.] denotes greatest integer function)

Watch Video Solution

lim
x→ 0 +

[ ]
tanx
x

lim
x→ 0 −

[ ]
tanx
x

66. Solve (i)  (ii) 

Watch Video Solution

lim
x→ 1 −

sin(sin− 1 x) lim
x→π / 2

sin− 1(sinx)

67. Solve (i)  

(ii)   

(where  denotes greatest integer function)

Watch Video Solution

lim
x→ 0

cot x

lim
x→ + ∞

cot − 1 x

[. ]

68. Solve , where  denotes greatest integer function.lim
x→ 0

[sin ]
|x|
x

e[. ]

https://dl.doubtnut.com/l/_ttxbwEKzTHgj
https://dl.doubtnut.com/l/_cEGzhxQOQTYS
https://dl.doubtnut.com/l/_2iRGOKiRGQ2Z
https://dl.doubtnut.com/l/_XqPocZjKtjNE


Watch Video Solution

69. Solve , where [.] denotes greatest integer function.

Watch Video Solution

lim
x→ 0

[ ]
sin|x|

|x|

70. , where [.] denotes greatest integer function is

A. -1

B. 4

C. 5

D. None of these

Answer: A::C::D

Watch Video Solution

lim
x→ 0

[ ]
−2x
tanx

https://dl.doubtnut.com/l/_XqPocZjKtjNE
https://dl.doubtnut.com/l/_km2WVruY290c
https://dl.doubtnut.com/l/_r0IbNLqwKpwN


71. Evaluate .

Watch Video Solution

lim
x→ 0

x3cos
2
x

72. Evaluate 

Watch Video Solution

lim
x→ ∞

x2(2 + sin2 x)

x + 100

73. 

Watch Video Solution

lim
n→ ∞

( + + + .... )
n

n2 + 1
n

n2 + 2
n

n2 + 3
n

n2 + n

74. The value of the  denotes the

greatest integer function) is

A. a

B. b

lim
x→ 0

[ ](a ≠ 0)(where[ ⋅ ]
x

a

b

x

https://dl.doubtnut.com/l/_D2TkCceNH3H0
https://dl.doubtnut.com/l/_T8LiqkdLr45F
https://dl.doubtnut.com/l/_d86pFd5Mw9aq
https://dl.doubtnut.com/l/_yXOHxtZMP2wM


C. 

D. 

Answer: A::C

Watch Video Solution

b

a

1 −
b

a

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

Watch Video Solution

lim
n→ ∞

[x] + [2x] + [3x] + .... . + [nx]

n2

76.  is equal to

Watch Video Solution

lim (x → 0)( ∫
5

0
e− t2dt − + )

1

x5

1

x4

1

3x2

77. Evaluate lim
x→ 0

x − (∫
x

0 cos tdt)

x3 − 6x

https://dl.doubtnut.com/l/_yXOHxtZMP2wM
https://dl.doubtnut.com/l/_d0wy3Ef51aJ8
https://dl.doubtnut.com/l/_mRb8dBbUNIMX
https://dl.doubtnut.com/l/_gsSrLWJhyYe4


Watch Video Solution

78. Evaluate 

Watch Video Solution

lim
x→ 0

∫
x2

0 cos2 tdt

x sinx

79.  equals

Watch Video Solution

lim
n→ ∞

2n

∑
r= 1

1
n

r

√n2 + r2

80. The value of 

, is

Watch Video Solution

lim
n→ ∞

[ + + …………. + ]
n

n2 + 12

n

n2 + 22

n

n2 + n2

81.  equalslim
n→ ∞

(n !)1 /n

n

https://dl.doubtnut.com/l/_gsSrLWJhyYe4
https://dl.doubtnut.com/l/_pIX6ScDHCKjQ
https://dl.doubtnut.com/l/_JIZSXJWWealD
https://dl.doubtnut.com/l/_BD6IbYTFhfdD
https://dl.doubtnut.com/l/_l5UJWNeVHmeh


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

1
e

e

e2

1

e2

82. The value of  equals

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

lim
x→ 0

x sin(sin × ) − sin2 x

x6

1
6

1
12

1
18

1
24

https://dl.doubtnut.com/l/_l5UJWNeVHmeh
https://dl.doubtnut.com/l/_SRQfNKsmqqUE


83. If , then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

lim
x→ 0

= 1
loge cot( − K1x)

π

4

tanK2x

K1 = K2

2K1 = K2

K1 = 2K2

K1 = 4K2

84. Let

Then,  is equal to

A. 

f(θ) = {(1 + tan θ)3 + (2 + tan θ)3 + ...... + (10 + tan θ)3} − 10 t
1

tan2 θ

lim
θ→

f(θ)
π

2

170

https://dl.doubtnut.com/l/_SRQfNKsmqqUE
https://dl.doubtnut.com/l/_YiprsUbdf8fd
https://dl.doubtnut.com/l/_w8j4HD75ftu4


B. 166

C. 165

D. None of these

Answer: A

Watch Video Solution

85. For positive integers k=1,2,3,....n,, let  denotes the area of 

such that , OA=1 and  The value of the 

 is

A. 

B. 

C. 

D. 

Answer: B

Sk △ AOBk

∠AOBk =
kπ

2n
OBk = k

lim
n→ ∞

n

∑
k− 1

Sk

1
n2

2
π2

4
π2

8
π2

1

(2π)2

https://dl.doubtnut.com/l/_w8j4HD75ftu4
https://dl.doubtnut.com/l/_bSKUWNsHIvRr


Watch Video Solution

86. If .  

The value of  is

A. 

B. 

C. 

D. 

Answer: B::C

View Text Solution

Sn = (1 − tan4 )(1 − tan4 )………. (1 − tan4 )
π

23

π

24

π

2n

lim
n→ ∞

Sn

π3

4

π3

16

π3

32

π3

256

87. Evaluate: 

A. 

B. 

(lim)
x

→
2

√(x + 7) − 3√(2x − 3)

(x + 63 − 2(3x − 5)3)

33
23

34
23

https://dl.doubtnut.com/l/_bSKUWNsHIvRr
https://dl.doubtnut.com/l/_RzuGQ8IwEGeC
https://dl.doubtnut.com/l/_jut7RcP4BC0U


C. 

D. None of these

Answer: B::C::D

Watch Video Solution

54
25

88. Let

, where alpha is a constant then  (A) 0 (B) 1 (C) -1 (D) none of

these

A. 0

B. 1

C. 2

D. 3

Answer: A::C::D

W t h Vid S l ti

g(x) = ∣ (f(x + α), f(x + 2a), f(x + 3α)), f(α), f(2α), f(3α), (f' (α), (

Lt
x→ 0 =

g (x )
x

https://dl.doubtnut.com/l/_jut7RcP4BC0U
https://dl.doubtnut.com/l/_02uYb52INO3M


Watch Video Solution

89. Let . The value of  equals

A. 5050

B. 5151

C. 4950

D. 101

Answer: A::B

Watch Video Solution

lim
x→ 1

= f(a)
xa − ax + a − 1

(x − 1)2
f(101)

90.  is equal to : 

 (b)  (c)  (d) 

A. 

B. 

(lim)
x

→
1

, wheren = 100,
nxn+ 1 − (n + 1)xn + 1

(ex − e)sinπx
5050
πe

100
πe

−
5050
πe

−
4950
πe

5050
πe

100
πe

https://dl.doubtnut.com/l/_02uYb52INO3M
https://dl.doubtnut.com/l/_lEpjW0sFSgI7
https://dl.doubtnut.com/l/_gECwK6SZLc2z


C. 

D. 

Answer: A

Watch Video Solution

−
5050
πe

−
4950
πe

91. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
n→ ∞

12. n + 22. (n − 1) + ...... + n2. 1

13 + 23 + ...... + n3

1
3

2
3

1
2

1
6

https://dl.doubtnut.com/l/_gECwK6SZLc2z
https://dl.doubtnut.com/l/_dM8T8sszyfWC


92. The  is equal to

A. 1

B. 0

C. 

D. Doesn't exist

Answer: A::B

Watch Video Solution

lim
x→ ∞

, a > 0, a ≠ 1
cot − 1(x−a loga x)

sec− 1(ax logx a)

π

2

93. Suppose that a and  are real positive numbers, the value of 

 has the is equal to

A. 

B. 

C. 

b(b ≠ a)

lim
t→ 0

( )
1 / t

bt+ 1 − at+ 1

b − a

aInb − bIna

b − a

bInb − aIna

b − a

bInb − aIna

https://dl.doubtnut.com/l/_1FtOgKSutFXj
https://dl.doubtnut.com/l/_Ot46tYWi85pq


D. 

Answer: D

Watch Video Solution

( )( )
bb

aa
1

b − a

94.  is equal to

A. 1

B. 0

C. 

D. None of these

Answer: A

Watch Video Solution

lim
x→ ∞

cot − 1(√x + 1 − √x)

sec− 1{( )
x

)2x+ 1
x− 1

π

2

95.  (where  is an integer) is equal tolim
n→ ∞

cos(π√n2 + n) n

https://dl.doubtnut.com/l/_Ot46tYWi85pq
https://dl.doubtnut.com/l/_ojy1O5vvZDaX
https://dl.doubtnut.com/l/_YgBwjK22CfY9


A. 1

B. -1

C. 0

D. Doesn't exist

Answer:

Watch Video Solution

96. The value of  is where  denotes the

fractional part function

A. 1

B. 

C. 

D. Doesn't exist

Answer: C::D

lim
x→ 0

(tan({x} − 1))sin{x}

{x}({x} − 1)
{x}

tan 1

sin 1

https://dl.doubtnut.com/l/_YgBwjK22CfY9
https://dl.doubtnut.com/l/_ZeZqQ8g93vw6


Watch Video Solution

97. is equal to

A. 0

B. 1

C. In2

D. 

Answer: A::B

Watch Video Solution

lim
x→ 0 −

( − In({x} + |[x]|)) {x }

In
1
2

98.  is :

A. 0

B. 

C. -1

lim
x→ ∞

2 + 2x + sin 2x

(2x + sin 2x)esin x

https://dl.doubtnut.com/l/_ZeZqQ8g93vw6
https://dl.doubtnut.com/l/_7hSooDPH1qq6
https://dl.doubtnut.com/l/_3vhGODqqJbkI


D. Non- existent

Answer: A

Watch Video Solution

99. The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim P (x → 0)(cos ax)cos ec2bx

e
( − )8b2

a2

e
( − )8a2

b2

e
− a2

2b2

e
− b2

2a2

100.  equalslim
n→ ∞

n

∑
r= 1

r

n2 + n + 4

https://dl.doubtnut.com/l/_3vhGODqqJbkI
https://dl.doubtnut.com/l/_Y2bDbqndIvb9
https://dl.doubtnut.com/l/_lkx4GKTCMSri


A. 0

B. 

C. 

D. 

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

Watch Video Solution

1/3

1/2

1

101. The value of  where [.]

denotes the greatest integer function is

A. 0

B. 

C. 

D. 

Answer: A::B

lim
n→ ∞

(√n2 + n + 1 − [√n2 + n + 1])

1/2

2/3

1/4

https://dl.doubtnut.com/l/_lkx4GKTCMSri
https://dl.doubtnut.com/l/_bfZBLHokPUco


View Text Solution

102.  has the value equal to

A. 18

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

lim
x→ 1

sin2(x3 + x2 + x − 3)

1 − cos(x2 − 4x + 3)

9/2

9

103. The graph of the function  has a unique tangent at the

point  through which the graph passes then 

A. 1

y = f(x)

(ea, 0)

lim––––– (x → ea)
loge{1 + 7f(x)} − sinf(x)

3f(x)

https://dl.doubtnut.com/l/_bfZBLHokPUco
https://dl.doubtnut.com/l/_Goe7KSngvC7m
https://dl.doubtnut.com/l/_5XDkWDFfuGhp


B. 2

C. 7

D. None of these

Answer: B

Watch Video Solution

104. If  then which of the following can be

correct  

 

A. 

B.  exists

C. 

D. 

Answer: A::C

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

x2 + x − 2

(lim)
x

→
1
f(x)eξstsa = − 2 (lim)

x
−→
− 2

f(x)eξstsa = 13

(lim)
x

→
1
f(x) =

4
3

(lim)
x

−→
− 2

f(x) = −
1
3

lim
x→ 1

f(x)exists ⇒ a = − 2

lim
x→ − 2

f(x) ⇒ a = 13

lim
x→ 1

f(x) = 4/3

lim P (x → − 2)f(x) = − 1/3

https://dl.doubtnut.com/l/_5XDkWDFfuGhp
https://dl.doubtnut.com/l/_VFIeaLlXl41s


Watch Video Solution

105. Let  and  denote

respectively the greatest integer less than equal to x and the fractional

part of x, then

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

f(x) =
⎧⎪ ⎪
⎨
⎪ ⎪⎩

for x > 0
for x = 0
for x < 0

where[x]

tan2 [x ]

x2 − [x ] 2

1
√ |x | cot |x |

{x}

lim
x→ 0 +

f(x) = 1

lim
x→ 0 −

f(x) = 1

cot − 1 ( lim
x→ 0 −

f(x))
2

= 1

106. Given that the derivative  exists. Indicate which of the following

statements(s) is/are always true?

f' (a)

https://dl.doubtnut.com/l/_VFIeaLlXl41s
https://dl.doubtnut.com/l/_GODdSNADTp5h
https://dl.doubtnut.com/l/_Zj9BBLbHC0bS


A. 

B. 

C. 

D. 

Answer: A::C::D

View Text Solution

f' (a) = lim
h→ a

f(h) − f(a)

h − a

f' (a) = lim
h→ 0

f(a) − f(a − h)

h

f' (a) = lim
t→ 0

f(a + 2t) − f(a)
t

f' (a) = lim
t→ 0

f(a + 2t) − t(a + t)
2t

107. Let  ,then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = lim
n→ ∞

n− 1

∑
r= 0

x

(rx + 1){(r + 1)x + 1}

f(0) = 0

f(0) = x

f(0+ ) = 1

f(0− ) = 1

https://dl.doubtnut.com/l/_Zj9BBLbHC0bS
https://dl.doubtnut.com/l/_HfwY7tdMuuro


Watch Video Solution

108. Let   

where { } represents fractional part function. Suppose lines  and 

represent tangent and normal to curve  at . Consider the

family of circles touching both the lines  and   

Ratio of radii of two circles belonging to his family cutting each other

orthogonally is

A. 

B. 

C. 

D. 

Answer: B::C

View Text Solution

f(x) =
⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

e{x
2 } − 1 x > 1

x < 0

0 x = 0

sin x− tan x+ cos x− 1
2x2 +In ( 2 +x ) + tan x

L1 L2

y = f(x) x = 0

L1 L2

2 + √3

√3

2 + √2

2 − √2

https://dl.doubtnut.com/l/_HfwY7tdMuuro
https://dl.doubtnut.com/l/_S901yIxzgWoL


109. Let   

where { } represents fractional part function. Suppose lines  and 

represent tangent and normal to curve  at . Consider the

family of circles touching both the lines  and   

A circle having radius unity is inscribed in the triangle formed by  and 

 and a tangent to it. Then the minimum area of the triangle possible is

A. 

B. 

C. 

D. 

Answer: B::C

View Text Solution

f(x) =
⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

e{x
2 } − 1 x > 1

x < 0

0 x = 0

sin x− tan x+ cos x− 1
2x2 +In ( 2 +x ) + tan x

L1 L2

y = f(x) x = 0

L1 L2

L1

L2

3 + √2

2 + √3

3 + 2√2

3 − 2√2

https://dl.doubtnut.com/l/_AELuW8CV7rJw


110. Let   

where { } represents fractional part function. Suppose lines  and 

represent tangent and normasl to curve  at . Consider the

family of circles touching both the lines  and   

If centres of circles belonging to family having equal radii  joined, the

area of �gure formed is

A. 

B. 

C. 

D. 

Answer: A::B::D

View Text Solution

f(x) =
⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

e{x
2 } − 1 x > 1

x < 0

0 x = 0

sin x− tan x+ cos x− 1
2x2 +In ( 2 +x ) + tan x

L1 L2

y = f(x) x = 0

L1 L2

r

2r2

4r2

8r2

r2

https://dl.doubtnut.com/l/_i3tg4eERvtdO


111. Let A be  matrix given by  

  

Such that each horizontal row is arithmetic progression and each vertical

column is a geometrical progression. It is known that each column in

geometric progression have the same common ratio. Given that

 and   

Let  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n × n

A =

⎡
⎢ ⎢ ⎢ ⎢ ⎢
⎣

a11 a12 a13……a1n

a21 a22 a23…a2n

⋮ ⋮ ⋮
an1 an2 an3. ann

⎤
⎥ ⎥ ⎥ ⎥ ⎥
⎦

a24 = 1, a42 =
1
8

a43 =
3
16

Sn =
n

∑
j= 1

a4j, lim
n→ ∞

Sn

n2

1
4

1
8

1
16

1
32

https://dl.doubtnut.com/l/_w32v2J8vBUyx
https://dl.doubtnut.com/l/_FSyU2PxYadnC


112. Let A be  matrix given by  

  

Such that each horizontal row is arithmetic progression and each vertical

column is a geometrical progression. It is known that each column in

geometric progression have the same common ratio. Given that

 and   

Let  be the common di�erence of the elements in with row then 

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n × n

A =

⎡
⎢ ⎢ ⎢ ⎢ ⎢
⎣

a11 a12 a13……a1n

a21 a22 a23…a2n

⋮ ⋮ ⋮
an1 an2 an3. ann

⎤
⎥ ⎥ ⎥ ⎥ ⎥
⎦

a24 = 1, a42 =
1
8

a43 =
3
16

di

n

∑
i= 1

di

n

−
1
2

1

2n+ 1

1 −
1
2n

n + 1
2n

https://dl.doubtnut.com/l/_FSyU2PxYadnC


113. Let A be  matrix given by  

  

Such that each horizontal row is arithmetic progression and each vertical

column is a geometrical progression. It is known that each column in

geometric progression have the same common ratio. Given that

 and   

The value of  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n × n

A =

⎡
⎢ ⎢ ⎢ ⎢ ⎢
⎣

a11 a12 a13……a1n

a21 a22 a23…a2n

⋮ ⋮ ⋮
an1 an2 an3. ann

⎤
⎥ ⎥ ⎥ ⎥ ⎥
⎦

a24 = 1, a42 =
1
8

a43 =
3
16

lim
n→ ∞

n

∑
i= 1

aii

1
4

1
2

1

2

https://dl.doubtnut.com/l/_KQEJ4TWhvHEe
https://dl.doubtnut.com/l/_Mjqi9SQnYGbN


114. To evaluate , we must analyse the  in right hand

neighbourhood as well as in left hand neighbourhood of . E.g. In

case of continuous function, we may come across followign cases. 

  

lim
x→ a

[f(x)] f(x)

x = a

https://dl.doubtnut.com/l/_Mjqi9SQnYGbN


  

f(a) is an integer, the limit will exist in Case III and Case IV but not in

Case I and Case II.  (where [.] denotes the

greatest integer function) equals

A. 0

B. 1

C. -1

D. Doesn't exist

Answer: C

Watch Video Solution

If

lim
x→ 0

[(1 − ex). ]
sinx
|x|

https://dl.doubtnut.com/l/_Mjqi9SQnYGbN


115. To evaluate , we must analyse the  in right hand

neighbourhood as well as in left hand neighbourhood of . E.g. In

case of continuous function, we may come across followign cases. 

  

lim
x→ a

[f(x)] f(x)

x = a

https://dl.doubtnut.com/l/_4haw5XGoruNd


  

f(a) is an integer, the limit will exist in Case III and Case IV but not in

Case I and Case II.  is equal to (where [.]

denotes the greatest integer function).

A. 0

B. 1

C. 

D. Doesn't exist

Answer: B

Watch Video Solution

If

lim
x→ 1

[cosec ]
− 1 / ( 1 −x )πx

2

∞

https://dl.doubtnut.com/l/_4haw5XGoruNd


116. Statement 1   

Statement 2:  and , where  is measured

in radians.

A. Statement 1 is true, Statement 2 is true, Statement 2 is correct

explanation for statement 1.

B. Statement 1 is true, Statement 2 is true, Statement 2 is not the

correct explanation for statement 1.

C. Statement 1 is true, Statement 2 is false

D. Statement 1 is false, Statement 2 is true

Answer: A::B::D

Watch Video Solution

lim
x⊤ i/ 2

=
sin(cot2 x)

(π − 2x)2

1
2

lim
θ→ 0

= 1
sin θ
θ

lim
θ→ 0

= 1
tan θ
θ

θ

117. Statement 1 ,when x is

rational. 

lim
m→ ∞

lim
n→ ∞

{sin2m n !πn} = 0m, nεN

https://dl.doubtnut.com/l/_hxlcUS6jagdl
https://dl.doubtnut.com/l/_Ez9ICeGYnDRe


Statement 2 When  and x is rational  is integer.

A. Statement 1 is true, Statement 2 is true, Statement 2 is correct

explanation for statement 1.

B. Statement 1 is true, Statement 2 is true, Statement 2 is not the

correct explanation for statement 1.

C. Statement 1 is true, Statement 2 is false

D. Statement 1 is false, Statement 2 is true

Answer:

Watch Video Solution

n → ∞ n !x

118. Statement 1: If  does not exist then 

 does not exist.  

Statement 2:  does not exist.

lim
x→ 0

{f(x) + }
sinx
x

lim
x→ 0

f(x)

lim
x→ 0

( )
e1 /x − 1

e1 /x + 1

https://dl.doubtnut.com/l/_Ez9ICeGYnDRe
https://dl.doubtnut.com/l/_AyeOaJGwLZzo


A. Statement 1 is true, Statement 2 is true, Statement 2 is correct

explanation for statement 1.

B. Statement 1 is true, Statement 2 is true, Statement 2 is not the

correct explanation for statement 1.

C. Statement 1 is true, Statement 2 is false

D. Statement 1 is false, Statement 2 is true

Answer: B

Watch Video Solution

119. Match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_AyeOaJGwLZzo
https://dl.doubtnut.com/l/_gtLGCyk8D4Ku


120. Match the following 

Watch Video Solution

121. If  exists and is equal to zero the

value of  is………..

Watch Video Solution

lim
x→ 0

(x− 3 sin 3x + ax− 2 + b)

a + 2b

https://dl.doubtnut.com/l/_gtLGCyk8D4Ku
https://dl.doubtnut.com/l/_Ibe6Lll8YQV3
https://dl.doubtnut.com/l/_GrRP1iPNY7oJ


122. For a certain value of 'c'  is �nite and

non-zero. Then the vlaue oimit is :

Watch Video Solution

lim
x→ ∞

[(x5 + 7x4 + 2)
c

− x]

123. Consider the curve  and a point  on ti if the

variable pont  moves on the curve for 

such that 

 and  be the limiting position of variable

point  as , the value of reciprocal of the slope of AB will be.

View Text Solution

y = tan− 1 x A(1, )
π

4

Pi(xi, yi) i = 1, 2, 3, . n(nεN)

yr =
r

∑
m= 1

tan− 1( )
1

2m2
B(x, y)

Pn n → ∞

124. If , then 

equals…..

Watch Video Solution

lim
x→ 0

∫
x

0
=

2tdt

(ex − 1 − x)√ − + 1042a
3

t

2

1
19

a

2010

https://dl.doubtnut.com/l/_17eswcvN64pf
https://dl.doubtnut.com/l/_RMeLWRo6beZH
https://dl.doubtnut.com/l/_z9Jt5aiJm6Ym


125. Evaluate .

Watch Video Solution

lim
x→ 0 +

logsin x sin 2x

126. 

Watch Video Solution

lim
x→ ∞

(√x4 + ax3 + 3x2 + bx + 2 − √x4 + 2x3 + cx2 + 3x − d) = 4

127. If  is a real number in . Find the value oif 

Watch Video Solution

x [0, 1]

lim
m→ ∞

lim
n→ ∞

[1 + cos2m(n !πx)]

128. If  and , show that  and

if a lim l as  the evaluate `

Watch Video Solution

a1 = 1 an+ 1 = , n ≥ 1
4 + 3an
3 + 2an

an+ 2 ≥ an+ 1

n → ∞ lim
n→ ∞

an

https://dl.doubtnut.com/l/_ZMx28QvD5Qiw
https://dl.doubtnut.com/l/_S5Wdqqkby8J4
https://dl.doubtnut.com/l/_xcgOSVGLlr6q
https://dl.doubtnut.com/l/_Aonhclix13UN


Exercise Single Option Correct Type Questions

129. Let  be sequence of real numbers with 

 and . Prove that 

Watch Video Solution

a1, a2, an

an+ 1 = an + √1 + a2
n a0 = 1 lim

x→ ∞
( ) =
an

2n
4
π

130. A square is inscribed in a circle of radius , a circle is inscribed in this

square then a square in this circle and so on  times. Find the limit of the

sum of areas of all the squares as .

Watch Video Solution

R

n

n → ∞

1.  is equal to

A. 

B. 

lim
x→ 0

sin(π cos2(tan(sinx)))

x2

π

π

4

https://dl.doubtnut.com/l/_Aonhclix13UN
https://dl.doubtnut.com/l/_aUvNYPxV9YhE
https://dl.doubtnut.com/l/_1SATzl08hl1A
https://dl.doubtnut.com/l/_hE0hhKlJj33i


C. 

D. None of these

Answer: A

Watch Video Solution

π

2

2.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
t→ 0

1 − (1 + t)t

In(1 + t) − t

1
2

−
1
2

2

−2

https://dl.doubtnut.com/l/_hE0hhKlJj33i
https://dl.doubtnut.com/l/_92aTH0f0A4Fi


3. If and 

 then  is

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

I1 = lim
x→ ∞

(tan− 1 πx − tan− 1 x)cos x

I2 = lim
x→ 0

(tan− 1 πx − tan− 1 x)cos x (I1, I2)

(0, 0)

(0, 1)

(1, 0)

4. If f(x)=0 be a quadratic equation such that = =0 and 

,then  is equal to:

A. 

B. 

C. 

f( − π) f(π)

f( ) =
π

2
−3π2

4
lim
x→π

f(x)

sin(sinx)

0

π

2π

https://dl.doubtnut.com/l/_eiIfitzHol12
https://dl.doubtnut.com/l/_hlWvBn6mY8oQ


D. None of these

Answer: C

Watch Video Solution

5.  is equal to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

3√1 + sin2 x − 4√1 − 2 tanx

sinx + tan2 x

−1

1

1
2

−
1
2

https://dl.doubtnut.com/l/_hlWvBn6mY8oQ
https://dl.doubtnut.com/l/_ceFkD9AxtMi6


6. If  and   then 

=

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

xn+ 1 = √
1 + xn

2
|x0| < 1 n ∈ W lim

n→ ∞

√1 − x2
0

x1x2x3...xn+ 1

−1

1

cos − 1(x0 + 1)

cos − 1(x0)

7. For  let 

the  is equal to :

A. 

n ∈ N,

fn(x) = tan (1 + secx)(1 + sec 2x)(1 + sec 4x)……(1 + sec 2nx),
x

2

lim
x→ 0

fn(x)
2x

0

https://dl.doubtnut.com/l/_m6BIiIpmD0y8
https://dl.doubtnut.com/l/_esKw0bFW35Af


B. 

C. 

D. 

Answer: C

Watch Video Solution

2n

2n− 1

2n+ 1

8. Let  be a real valued function de�ned for all , satistying 

 and , then 

A. doesn't exist

B. exists and less than 

C. exists and less than 

D. exists and equal to 0

Answer: C

Watch Video Solution

f(x) x ≥ 1

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

x2 + (f(x))
lim
x→ ∞

f(x)

π

4

1 +
π

4

https://dl.doubtnut.com/l/_esKw0bFW35Af
https://dl.doubtnut.com/l/_U7bZnjNqai3m


9. The quadratic equation whose roots are the minimum value of

 and  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin2 θ − sin θ +
1
2

lim
x→ ∞

√(x + 1)(x + 2) − x

3x2 − 7x + 3 = 0

8x2 − 14x + 3 = 0

x2 − 7x + 3 = 0

2x2 − 8x + 3 = 0

10. If  then 

is equal to

A. 

B. 

x1 = √3 and xn+ 1 = , ∀n ∈ N
xn

1 + √1 + x2
n

lim
n→ ∞

2nxn

3
2π

2
3π

https://dl.doubtnut.com/l/_U7bZnjNqai3m
https://dl.doubtnut.com/l/_sdTRX05xmJ6X
https://dl.doubtnut.com/l/_5pYRz331iYMX


C. 

D. 

Answer: C

Watch Video Solution

3π
3

3π
2

11.  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ a−

, (a > b)
√x − b − √a − b

(x2 − a2)

1
4a

1

a√a − b

1

2a√a − b

1

4a√a − b

https://dl.doubtnut.com/l/_5pYRz331iYMX
https://dl.doubtnut.com/l/_uEUJqWDCjYaC


12.  is equal to

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

lim
n→ ∞

(sinn 1 + cosn 1)n

cot 1

tan 1

cos 1

sin 1

13. The value of  equals

A. 

B. 

C. 

D. 

lim (x → 0) (sin− 1 x − tan− 1 x)
2 /x22

x3

e

√e

1
e

1

√e

https://dl.doubtnut.com/l/_rJcQcOo2Gltq
https://dl.doubtnut.com/l/_dkrIt3gqlyiS


Answer: D

Watch Video Solution

14. The value of  equals to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
n

∑
k= 1

cos( )
n − k

n

4k
n

sin 4 + cos 4 −
1
4

1
15

1
16

sin 4 − cos 4 +
1
4

1
16

1
16

(1 − sin 4)
1
16

(1 − cos 4)
1
16

15.  has value  then value of 

 equal to

lim
x→ 0

1 − √cos 2x ⋅ 3√cos 3x.... . n√cos nx

x2
10

n

https://dl.doubtnut.com/l/_dkrIt3gqlyiS
https://dl.doubtnut.com/l/_2uHbi1y21dNP
https://dl.doubtnut.com/l/_D85sLNr39fFK


A. 6

B. 7

C. 8

D. 9

Answer: A::B::D

Watch Video Solution

16. , where [.] denotes the greatest integer

function equals

A. 0

B. 1

C. 

D. not de�ned

lim
z → ∞

∫
2

1 / 2 [cot − 1 x]dx

∫
z

1 / 2 [1 + ]dx1
x

cot 1

https://dl.doubtnut.com/l/_D85sLNr39fFK
https://dl.doubtnut.com/l/_UfxciAjThRf6


Answer: A::B::D

Watch Video Solution

17. If  and  are roots of , where 

. Then  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

α β x2 − (√1 − cos 2θ)x + θ = 0

0 < θ <
π

2
lim
θ→ 0 +

( + )
1
α

1
β

1

√2

−√2

√2

18. If  and  then 

 is

f(x) = (f(x + 1) + )
1
3

5

f(x + 2)
f(x) > 0, ∀xεR,

lim
x→ ∞

f(x)

https://dl.doubtnut.com/l/_UfxciAjThRf6
https://dl.doubtnut.com/l/_6QOuNz7cN0lL
https://dl.doubtnut.com/l/_YHCU6HNLrSuj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0

√
2
5

√
5
2

∞

19. Let  satis�es the inequality `(cos(2x-4)-33)/2

A. 16

B. -16

C. does'nt exist

D. 

Answer: B

Watch Video Solution

f : (1, 2)
→
R

θ

https://dl.doubtnut.com/l/_YHCU6HNLrSuj
https://dl.doubtnut.com/l/_DGeLHBGOhdRb


20. Let  be polynomial of degree 4 with roots 1,2,3,4 and leading

coe�cient 1 and  be the polynomial of degree 4 with roots 

and  with leading coe�cient 1. Then  equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x)

g(x) 1, ,
1
2

1
3

1
4

lim
x→ 1

f(x)

g(x)

1
24

−24

1
12

−
1
12

21. The value of  is

A. 

B. 

lim
x→ π

4

4√2 − (cos x + sinx)5

1 − sin 2x

√2

3√5

https://dl.doubtnut.com/l/_DGeLHBGOhdRb
https://dl.doubtnut.com/l/_zeXmV6J48Oji
https://dl.doubtnut.com/l/_oqbn9BXqy489


C. 

D. 

Answer: C

Watch Video Solution

5√2

−5√2

22.  range of  is (where 

 (2,5) (b) (1,5) (c)  (d) 

A. 3

B. 4

C. 5

D. in�nite

Answer: C

Watch Video Solution

I = , thenthe
f(lim)

x
−→
∞

(n.3n)

n(x − 2)n + n.3n+ 1 − 3n
1
3

x

n ∈ N). −5, 5) ( − ∞, ∞)

https://dl.doubtnut.com/l/_oqbn9BXqy489
https://dl.doubtnut.com/l/_MAoB8jgFBJ0P
https://dl.doubtnut.com/l/_xhaVeDav2ABP


23. Let  then the set of value of  for

which  is

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

f(x) = lim
n→ ∞

1

( tan− 1 2x)
2n

+ 53
π

x

f(x) = 0

|2x| > √3

|2x| < √3

|2x| ≥ √3

|2x| ≤ √3

24. The integer  for which the 

 is a �nite non-zero number is

A. 2

B. 3

n

lim
x→ 0

cos2 x − cos x − ex cos x + ex − x3

2

xn

https://dl.doubtnut.com/l/_xhaVeDav2ABP
https://dl.doubtnut.com/l/_zVZJjosN3PQK


C. 4

D. None of these

Answer: C

Watch Video Solution

25. If   

and , where , which of the

following statement is true?

A. Neither  nor  exist

B.  exists and  doesn't exist

C.  doesn't exist and  exists

D. None of the above

Answer: C

Watch Video Solution

I1 = lim
x→ 0

√ −
tan− 1 x

x

sin− 1 x

x

I2 = lim
x→ 0

√ −
sin− 1 x

x

tan− 1 x

x
|x| < 1

I1 I2

I1 I2

I1 I2

https://dl.doubtnut.com/l/_zVZJjosN3PQK
https://dl.doubtnut.com/l/_fiVqnk6UmsRT


26.  denotes greatest integer function)

A. 0

B. 1

C. -1

D. Doesn't exist

Answer: A::B::D

Watch Video Solution

lim
x→

([. ]
π

2

[ ]x
2

loge(sinx)

27. Let ,  for  where 

 then 

A. 

a1 = 1 an = n(an− 1 + 1 n = 2, 3, ...

Pn = (1 + )(1 + )(1 + ).... (1 + )
1
a1

1
a2

1
a3

1
an

Ltn→ ∞Pn =

e

https://dl.doubtnut.com/l/_fiVqnk6UmsRT
https://dl.doubtnut.com/l/_S8hhFXJhUwr3
https://dl.doubtnut.com/l/_js4Jz84lMki8


B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

e

2

2e

3e

28. If  for  and , then �nd the

value of 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x + y) = f(x) + f(y) x, y ∈ R f(1) = 1

lim
x→ 0

2f ( tan x ) − 2f ( sin x )

x2 ⋅ f(sinx)

log 2

log 4

log √2

log 8

https://dl.doubtnut.com/l/_js4Jz84lMki8
https://dl.doubtnut.com/l/_XtLhTNryXNDH


29. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
n→ ∞

n−n2
((n + 1)(n + )(n + ).... (n + ))

n1
2

1

22

1

2n− 1

e

e2

e3

e4

30. If   

where [.] denotes the greatest integer less than or equal to x then

A. 1

B. 0

f(x) =
⎧
⎨⎩

[x] ≠ 0

0 [x] = 0

sin [x ]

[x ]

https://dl.doubtnut.com/l/_XtLhTNryXNDH
https://dl.doubtnut.com/l/_LyVs60IEF4pQ
https://dl.doubtnut.com/l/_g2G307ShcFNg


C. 

D. does

Answer: D

Watch Video Solution

−1

31. Let   

then the number of solutions of  where  does not exist is

A. 3

B. 2

C. 1

D. 4

Answer: A::B::D

Watch Video Solution

f(x) =
∣∣x3 − 6x2 + 11x − 6∣∣

x3 − 6x2 + 11x − 6

a lim
x→ a

f(x)

https://dl.doubtnut.com/l/_g2G307ShcFNg
https://dl.doubtnut.com/l/_2nU14URRz2Eb
https://dl.doubtnut.com/l/_EZts3VUxT404


32. Let the rth term  of a series is given by , the value

of  is

A. 2

B. 

C. 

D. 

Answer: B

Watch Video Solution

tr tr =
r

1 + r2 + r4

lim
n→ ∞

n

∑
r= 1

tr

1
2

1

1
4

33. The value of  is

A. 

B. 

C. 

lim
n→ ∞

n

∑
r= 1

cot − 1( )
r3 − r + 1

r

2

π

π

4

π

2

https://dl.doubtnut.com/l/_EZts3VUxT404
https://dl.doubtnut.com/l/_ilU2csUVWFcD


D. 

Answer: C

Watch Video Solution

π

34. Let  and  be

two variable straight lines,  being the parameter. Let  be the point of

intersection of the lines. In the limiting position when  the point 

 lies on the line :

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

tanα. x + sinα ⋅ y = α α. cos ecα ∙ x + cosα ⋅ y = 1

α P

a → 0,

P

(2, − 1)

(2, 1)

( − 2, 1)

( − 2, − 1)

https://dl.doubtnut.com/l/_ilU2csUVWFcD
https://dl.doubtnut.com/l/_ITvT7mVwXpJu


35. The polynomial of least degree such that

 is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

(1 + )

1 /x

= e2x2 + f(x)

x2

x2

x3 + 2x2

−x2 + 2x3

36. If n is a non zero integer and [*] denotes the greatest integer function

then  equals

A. 

B. 

lim
x→ 0

[(n ] + lim
x→

[n ]
sinx
x

tanx
x

n + 1

2n

https://dl.doubtnut.com/l/_gb7WKAPca0vz
https://dl.doubtnut.com/l/_4jhS3Dy2uZEe


C. 

D. 

Answer: D

Watch Video Solution

n − 1

2n − 1

37. The value of , where  and 

denotes the greatest integer function is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

lim
x→ a

[√2 − x + √1 + x] aε[0, ]
1
2

[. ]

https://dl.doubtnut.com/l/_4jhS3Dy2uZEe
https://dl.doubtnut.com/l/_f0ckFfmxgSjh
https://dl.doubtnut.com/l/_w6mM3omrEuea


38. The value of 

is

A. 

B. 

C. 

D. 

Answer: A::B::D

View Text Solution

lim
x→ 0 +

−1 + √(tanx − sinx) + √(tanx − sinx) + √(tanx − sinx) +

−1 + √x3 + √x3 + √x3 + …∞

1
2

1
4

1
8

1

39. Evaluate: 

A. 

(lim)
n

→
0

cos2(1 − cos2(1 − cos2(cos2(θ))))

s ∈ (π )
√ ( θ+ 4 ) − 2

θ

2

https://dl.doubtnut.com/l/_w6mM3omrEuea
https://dl.doubtnut.com/l/_mO5151tMBPI6


B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

1
2

1

√2

40. The value of  when ….. is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

lim
n→ ∞

an an+ 1 = √2 + an, n = 1, 2, 3,

https://dl.doubtnut.com/l/_mO5151tMBPI6
https://dl.doubtnut.com/l/_6pov0LRGnBzY


Exercise More Than One Correct Option Type Questions

1. If  then  can be

equal to

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

lim
x→ ∞

4x( − tan− 1( )) = y2 + 4y + 5
π

4
x + 1
x + 2

y

1

−1

−4

−3

2.  is equal to

A. 

B. 

lim
x→ 0

1 − cos(x2)

x3(4x − 1)

In2
1
2

In2

https://dl.doubtnut.com/l/_hvfgFAknexLB
https://dl.doubtnut.com/l/_D2acVGZzGSfW


C. 

D. 

Answer: null

Watch Video Solution

In4

1 − In( )
1
2

e2

4

3. If , where  represents the greatest integer less than

or equal to  then

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

f(x) = e [ cot x ] [y]

y

lim
x→

f(x) = 1
π

+

2

lim
x→

f(x) =
π +

2

1
e

lim
x→ f ( x ) =π −

2
1
e

lim
x→ f ( x ) = 1π −

2

https://dl.doubtnut.com/l/_D2acVGZzGSfW
https://dl.doubtnut.com/l/_IFIXc8SCevAO
https://dl.doubtnut.com/l/_4brHwu3BzfS3


4.  is equal to (where  and  denotes greatest

integer function)

A.  if 

B.  if 

C. , if 

D.  if 

Answer: A::B

Watch Video Solution

lim
x→ 0

[m ]
sinx
x

mεI [. ]

m m < 0

m − 1 m > 0

m − 1 m < 0

m m > 0

5. If , then

A. 

B. 

C. 

D. 

lim
x→ 0

(1 + ax + bx2) = e3
2
x

a = 3, b = 0

a = , b = 1
3
2

a = , b = 4
3
2

a = 2, b = 3

https://dl.doubtnut.com/l/_4brHwu3BzfS3
https://dl.doubtnut.com/l/_VTnGF5jILmtU


Answer: B::C

Watch Video Solution

6. The graph of the function  is shown in the adjacent �gure

then correct statement is 

A. 

B. 

C.  does not exist

y = f(x)

lim
x→ 0 +

f(x) = 1

lim
x→ 1

f(x) = 2

lim
x→ 3

f(x) =

https://dl.doubtnut.com/l/_VTnGF5jILmtU
https://dl.doubtnut.com/l/_U7qFXVA4PmTR


D. 

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

Watch Video Solution

lim
x→ 4

f(x) = 0

7. Find 

Watch Video Solution

lim
x→ 0

cot − 1( )1
x

x

8. If , the value of  and  are

A. 7

B. 

C. 

D. 

Answer: A::D

l = lim
x→ ∞

( )
x

x + 1
x − 1

{l} [l]

7 − e2

−7

e2 − 7

https://dl.doubtnut.com/l/_U7qFXVA4PmTR
https://dl.doubtnut.com/l/_sBNNp6k2HeE6
https://dl.doubtnut.com/l/_Eo3Dex3C0GGR


Watch Video Solution

9. If   

where [.] denotes the greatest integer less than or equal to x then

A. 

B. 

C. limt does not exist at 

D. limt exists at 

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

Watch Video Solution

f(x) =
⎧
⎨⎩

[x] ≠ 0

0 [x] = 0

sin [x ]

[x ]

lim
x→ 0 −

f(x) = sin 1

lim
x→ 0 +

f(x) = 0

x = 0

x = 0

10.  does not exist when 

where  and  denotes greatest integer and fractional part of 

A. 

lim
x→ c

f(x)

[. ] {. } x

f(x) = [x] − [2x − 1], c = 3

https://dl.doubtnut.com/l/_Eo3Dex3C0GGR
https://dl.doubtnut.com/l/_x4GWYBiGye8A
https://dl.doubtnut.com/l/_ibpEKt4eUoX6


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) = [x] = − x, c = 1

f(x) = {x}2 − { − x}2, c = 0

f(x) = , c = 0
tan(sgnx)

(sgnx)

11. Identify the correct statement

A. 

B. If  where  and  denotes greatest integer

function and fractional part of x respectively, the limit of  does

not exist at 

C. 

D. 

Answer: C::D

lim
x→ ∞

[
n

∑
r= 1

] = 1
1
2r

f(x) = (x − 1){x}, [. ] {. }

f(x)

x = 1

lim
x→ 0 +

[ ] = 1
tanx
x

[ lim
x→ 0 +

] = 1
tanx
x

https://dl.doubtnut.com/l/_ibpEKt4eUoX6
https://dl.doubtnut.com/l/_BX7PGDjMdSSq


Watch Video Solution

12. For  let  and 

 then

A.  for all 

B.  only when 

C.  for all 

D. 

Answer: B::C

Watch Video Solution

a > 0, l = lim
x→ π

2

acot x − acos x

cot x − cos c

m = lim
x→ − ∞

(√x2 + ax) − (√x2 − ax)

l > m a > 0

l > m a ≥ 1

l > m a > e−a

el + m = 0

13. Consider the function , where , the 

 is

A. exists for all values of a and b

f(x) = ( )
x

ax + 1
bx + 2

a, b > 0

lim
x→ ∞

f(x)

https://dl.doubtnut.com/l/_BX7PGDjMdSSq
https://dl.doubtnut.com/l/_VMEKysRaFSJV
https://dl.doubtnut.com/l/_Fz1YcKbwQcYQ


B. zer for 

C. non existent for 

D.  or  if 

Answer: B::C::D

Watch Video Solution

a < b

a > b

e− ( 1 /a ) e− ( 1 / b ) a = b

14. If  and  then

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

f(x) =
x.2x − x

1 − cos x
g(x) = 2x. sin( )

log 2
2x

lim
x→ 0

f(x) = log 2

lim
x→ ∞

g(x) = log 4

lim
x→ 0

f(x) = log 4

lim
x→ ∞

g(x) = log 2

https://dl.doubtnut.com/l/_Fz1YcKbwQcYQ
https://dl.doubtnut.com/l/_ur4WcCnLqDq4
https://dl.doubtnut.com/l/_rTDcnjKuBmeE


Exercise Passage Based Questions

15. If  (�nite real number), ten

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

lim
x→ 3

= l
x3 + cx2 + 5x + 12

x2 − 7x + 12

l = 4

c = − 6

c = 4

xεR

1. If  and  then 

  

 is equal to

A. 

lim
x→ a

f(x) = 1 lim
x→ a

g(x) = ∞

lim
x→ a

{f(x)}g ( x ) = e
lim
x→a

( f ( x ) − 1 ) xg ( x )

lim
x→ 0

( )
sinx
x

sin x

x− sin x

1/e

https://dl.doubtnut.com/l/_rTDcnjKuBmeE
https://dl.doubtnut.com/l/_hC2Vg5zmYY2G


B. 

C. 

D. 

Answer: A

Watch Video Solution

−1/e

e

−e

2. If  and  then 

  is

equal to

A. 

B. 

C. 

D. 

Answer: B

lim
x→ a

f(x) = 1 lim
x→ a

g(x) = ∞

lim
x→ a

{f(x)}g ( x ) = e
lim
x→a

( f ( x ) − 1 ) g ( x )
lim
x→ 0

( )
x − 1 + cos x

x

1
x

e1 / 2

e− 1 / 2

e1

1
e

https://dl.doubtnut.com/l/_hC2Vg5zmYY2G
https://dl.doubtnut.com/l/_eVShzsZ42WoX


Watch Video Solution

3. If  and  then 

  is

equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ a

f(x) = 1 lim
x→ a

g(x) = ∞

lim
x→ a

{f(x)}g ( x ) = e
lim
x→a

( f ( x ) − 1 ) g ( x )
lim
x→ 0

( )
ax + bx + cx

3

2
x

a2 / 3 + b2 / 3 + c2 / 3

abc

(abc)2 / 3

1

4. Let   

Now consider the function  where .

f(x) = lim
n→ ∞

(cos√ )
n

, g(x) = lim
n→ ∞

(1 + x + x n√e)
nx

n

y = h(x) h(x) = tan− 1(g− 1f − 1(x))

https://dl.doubtnut.com/l/_eVShzsZ42WoX
https://dl.doubtnut.com/l/_5BfDNfDGMBax
https://dl.doubtnut.com/l/_DzSfHLZQbXFe


 is equal to

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

lim
x→ 0

In(f(x))

In(g(x))

1
2

−
1
2

0

1

5. Let   

Now consider the function  where .

Domain of the function  is

A. 

B. 

C. 

f(x) = lim
n→ ∞

(cos√ )
n

, g(x) = lim
n→ ∞

(1 + x + x n√e)
nx

n

y = h(x) h(x) = tan− 1(g− 1f − 1(x))

y = h(x)

(0, ∞)

R

(0, 1)

https://dl.doubtnut.com/l/_DzSfHLZQbXFe
https://dl.doubtnut.com/l/_rdyGjQ4IfFJk


D. 

Answer: C

Watch Video Solution

[0, 1]

6. Let   

Now consider the function  where .

Range of the function  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = lim
n→ ∞

(cos√ )
n

, g(x) = lim
n→ ∞

(1 + x + x n√e)
nx

n

y = h(x) h(x) = tan− 1(g− 1f − 1(x))

y = h(x)

(0, )
π

2

( − , 0)
π

2

R

( − , )
π

2
π

2

https://dl.doubtnut.com/l/_rdyGjQ4IfFJk
https://dl.doubtnut.com/l/_L2Tct8jiFplP
https://dl.doubtnut.com/l/_Itp0YVPgYD0e


7. Let  Total number of ways of selecting of ball from a bag which

contains  balls of �rst colour  balls of second colour, 

balls of third colour ,…….,  balls of  colour.  

 number of n -digit numbers using the digit 1,2,3,  and  

 number of ways of arranging  objects on a circle. 

The value of , is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

K1 =

n (n + 1) (n + 2)

(2n − 1) n

K2 = n

K3 = (n + 1)

lim
n→ ∞

( )
1 /n

K1

K2

e2

log 4 − 1

4
e

1
e

8. Let  Total number of ways of selecting of ball from a bag which

contains  balls of �rst colour  balls of second colour, 

K1 =

n (n + 1) (n + 2)

https://dl.doubtnut.com/l/_Itp0YVPgYD0e
https://dl.doubtnut.com/l/_VUkw56xLTkMd


balls of third colour ,…….,  balls of  colour.  

 number of n -digit numbers using the digit 1,2,3,  and  

 number of ways of arranging  objects on a circle. 

The value of  is

A. 

B. 

C. 

D. does not exist

Answer: B

View Text Solution

(2n − 1) n

K2 = n

K3 = (n + 1)

lim
n→ ∞

( )
K1

K2 + K3

e

1

0

9. Let  be two functions and

, 

for .  is equal to

f :N → R and g :N → R

f(1) = 08, g(1) = 0.6

f(n + 1) = f(n)cos(g(n)) − g(n)sin(g(n)) and g(n + 1) = f(n)sin(g(n))

n ≥ 1 lim
n→ ∞

f(n)

https://dl.doubtnut.com/l/_VUkw56xLTkMd
https://dl.doubtnut.com/l/_iBMuARu14tNT


A. 

B. 

C. 

D. does not exist

Answer: A

Watch Video Solution

−1

0

1

10. Let  be two functions and

, 

for .  is equal to

A. 

B. 

C. 

D. does not exist

f :N → R and g :N → R

f(1) = 08, g(1) = 0.6

f(n + 1) = f(n)cos(g(n)) − g(n)sin(g(n)) and g(n + 1) = f(n)sin(g(n))

n ≥ 1 lim
n→ ∞

f(n)

−1

0

1

https://dl.doubtnut.com/l/_iBMuARu14tNT
https://dl.doubtnut.com/l/_qitNyLsiYNId


Answer: B

Watch Video Solution

11. A circle arc of radius 1 subtends an angle of x radians as shown in

�gure. The centre of the circle is O and the point C is the intersection of

two tangent lines at A and B. Let  be the area of  and 

be the area of shaded region. 

T (x) ΔABC S(x)

https://dl.doubtnut.com/l/_qitNyLsiYNId
https://dl.doubtnut.com/l/_M8pO3DcGFjRD


  

 is

A. 

B. 

C. 

D. 

Answer: D

lim
x→ 0

T (x)

x3

1
2

1
3

1
4

1
8

https://dl.doubtnut.com/l/_M8pO3DcGFjRD


Watch Video Solution

12. A circle arc of radius 1 subtends an angle of x radians as shown in

�gure. The centre of the circle is O and the point C is the intersection of

two tangent lines at A and B. Let  be the area of  and 

be the area of shaded region. 

  

 is

T (x) ΔABC S(x)

lim
x→ 0

S(x)
x

https://dl.doubtnut.com/l/_M8pO3DcGFjRD
https://dl.doubtnut.com/l/_LJG6wXalpgnc


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

0

1
2

1

13. A circular are of radius  subtends an angle of  radians 

as shown in the �gure . the point  is the intersection of the two tangent

line at  and . let  be the area of triangle  and  be the

area of the shaded region then �nd 

A. 

B. 

C. 

D. 

1 x 0 < x <
π

2

r

P Q T (x) PQR S(x)

T (x)&S(x)& lim
x→ 0

T (x)

S(x)

1
4

3
4

3
2

0

https://dl.doubtnut.com/l/_LJG6wXalpgnc
https://dl.doubtnut.com/l/_SbTtaFC5KgMV


Exercise Matching Type Questions

Answer: C

Watch Video Solution

1. Match the statements of Column I with values of Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_SbTtaFC5KgMV
https://dl.doubtnut.com/l/_fPexQJkGqRcj


2. A right angled triangle has legs 1 and . The hypotenuse is y and angle

opposite to the side  is . Shown as 

  

Watch Video Solution

x

x θ

https://dl.doubtnut.com/l/_gCdpLl8z25u8


Exercise Single Integer Answer Type Questions

Watch Video Solution

3. Match the column. 

Watch Video Solution

1. Let  then value of

 is .....

W h Vid S l i

L = lim
x→ ∞

(x logx + 2x ⋅ log sin( )),
1

√x

( − )
2
L

https://dl.doubtnut.com/l/_gCdpLl8z25u8
https://dl.doubtnut.com/l/_GtdsLUZ6dhm9
https://dl.doubtnut.com/l/_xNnmUxGcyALD


Watch Video Solution

2. For  let  be de�ned as  then 

equals…..

Watch Video Solution

nεN xn (1 + )
( n+xn )

= e
1
n

lim
n→ ∞

(2xn)

3. Let  where [.] denotes greatest integer function 

  

Then  is equal to ………

View Text Solution

f(x) = [√n + ]
1
2

∀, nεN

∞

∑
n= 1

2f ( n ) + 2−f ( n )

2n

4. If the arithmetic mean of the product of all pairs of positive integers

whose sum is n is  then  equals to

Watch Video Solution

An lim
n→ ∞

n2

An

https://dl.doubtnut.com/l/_xNnmUxGcyALD
https://dl.doubtnut.com/l/_xYONxqERhdyp
https://dl.doubtnut.com/l/_9rKc0faHhnC9
https://dl.doubtnut.com/l/_gEkWGWwljFyf
https://dl.doubtnut.com/l/_61PDFYYKKbur


5. The value of  is equal to

Watch Video Solution

lim
n→ ∞

n

∑
k= 1

6k

(3k − 2k)(3k+ 1 − 2k+ 1)

6. The value of  is ………..

Watch Video Solution

lim
x→

√
π

2

tanx − sin{tan− 1(tanx)}

tanx + cos2(tanx)

7. The �gure shows two regions in the �rst quadrant. the

curve  is the area under the curve  from  to  and 

 is the area of the triangle with vertices  and . Find 

Watch Video Solution

P(t, sin t2)

B(t), A(t) y = sinx2 0 t

B(t) P M(t, 0)

Lim
t→ 0

A (t)
t

B

https://dl.doubtnut.com/l/_61PDFYYKKbur
https://dl.doubtnut.com/l/_XlNNSsXJIjQy
https://dl.doubtnut.com/l/_4vnyUJCfklDm


8. If the two  and 

 intersect at a point A the x-coordinate of a point A as 

, is equal to  (p and q are in their lowest form) the  is

………….

Watch Video Solution

AB : (∫
2t

0
( + 1)dx)x + y = 3t

sinx
x

AC : 2tx + y = 0

t → 0
p

q
(p + q)

9. Consider a parabola  and the point . Let 

 are  points on the

parabola such that  and  If the

value of  then  is .........

View Text Solution

y =
x2

4
F (0, 1)

A1(x1, y1), A2(x2, y2), A3(x3, y3), . , An(xn, yn) n

xk > 0 ∠OFAk = (k = 1, 2, ……n)
kπ

2n

lim
x→ ∞

( ).
n

∑
k= 1

FAk =
1
n

m

π
m

10. If  then  is

Watch Video Solution

L = lim
x→ π +

2

cos tan− 1(tanx)

x − π/2
cos(2πL)

https://dl.doubtnut.com/l/_by3k6Ygpm0Pq
https://dl.doubtnut.com/l/_5cKzBSvCIcVH
https://dl.doubtnut.com/l/_MAA44BFNdXGs


11. Number of solutions of the equation  in  where 

 is

Watch Video Solution

cos ecθ = k [0, π]

k = lim
n→ ∞

πn
r= 2( )

r3 − 1
r3 + 1

12. If C satis�es the equation  then  is ………

Watch Video Solution

lim
x→ ∞

( )
x

= 4
x + c

x − c

∣
∣
∣

∣
∣
∣

ec

2

13. If  then  is …….

Watch Video Solution

lim
x→ − ∞

= k
(3x4 + 2x2). sin( ) + |x|3 + 51

x

|x|3 + |x2| + |x| + 1

∣
∣
∣

∣
∣
∣

k

2

14. If ,then  is …….

Watch Video Solution

f(x) = lim
t→ 0

[ . tan− 1( )]
2x
π

x

t2
f(1)

https://dl.doubtnut.com/l/_fbjKkOau041q
https://dl.doubtnut.com/l/_CL9NWBgiGOMs
https://dl.doubtnut.com/l/_Hk0L4vkY8uGd
https://dl.doubtnut.com/l/_D2gsfIZlTdlF
https://dl.doubtnut.com/l/_D3lCTSDjZrq1


15. The value of  is

Watch Video Solution

lim
n→ ∞

( + + …. . + )
1

√n2

1

√n2 + 1

1

√n2 + 2n

16. If  and  (where [.]

denotes greatest integer function). Then  is ………….

Watch Video Solution

l = lim
x→ 1 +

2− 2
1

1 − x
m = lim

x→ 1 +

x sin(x − [x])
x − 1

(l + m)

17. The value of  is ……..  

(where [.] denotes greatest integer function).

Watch Video Solution

lim
x→ 0

[ ]
sinx. tanx

x2

18. If

then  is ……

lim + (n → ∞)
n

∑
r= 1

= 1
kr

1 × 3 × 5 × …. × (2r − 1) × (2r + 1)

k2

https://dl.doubtnut.com/l/_D3lCTSDjZrq1
https://dl.doubtnut.com/l/_DoTWVlNyzSPn
https://dl.doubtnut.com/l/_AJ4YziBfd1jg
https://dl.doubtnut.com/l/_mI3Q3mf6MZuN


Watch Video Solution

19. If  and 

is a di�erentiable function satisfying , then the

maximum value of  is ……….

View Text Solution

f(x) = lim
n→ ∞

sin4 x + sin4 2x + . . = . sin4(2nx)
1
4

1
4n

g(x)

g(x) + f(x) = 1

(√f(x) + √g(x))
4

20. If  with  and 

and  the value of  is ……….

Watch Video Solution

f(x + y + z) = f(x) + f(y) + f(z) f(1) = 1 f(2) = 2

x, y, zεR lim
x→ ∞

n

∑
r= 1

(4r)f(3r)

n3

21. If , the number of the

integral values of x is ………..

Watch Video Solution

lim
x→ ∞

=
n.3n

n. (x − 1)n + n.3n+ 1 − 3n
1
3

https://dl.doubtnut.com/l/_mI3Q3mf6MZuN
https://dl.doubtnut.com/l/_AJNTSOwIqU3o
https://dl.doubtnut.com/l/_TT0AGWCdElXo
https://dl.doubtnut.com/l/_TaXP09TUblzk
https://dl.doubtnut.com/l/_ScCnhbUCcKiE


22. The value of

 is ....

Watch Video Solution

lim
x→ ∞

(((x − 1)(x − 2)(x + 3)(x + 10)(x + 15)) − x)
1
5

23. If , where  and 

denote geatest integer and fractional part of x respectively, the value of

 is ………..

Watch Video Solution

lim
x→ ∞

([f(x)] + x2){f(x)} = k f(x) =
tanx
x

[. ], {. }

[k/e]

24. The value of  is……..(where {.} denotes fractional

part of x).

View Text Solution

lim
n→ ∞

{(√3 + 1)
2n
}

https://dl.doubtnut.com/l/_ScCnhbUCcKiE
https://dl.doubtnut.com/l/_SdpbUrq3iVg6
https://dl.doubtnut.com/l/_QZMgKwJELv1B


25. Let  be a polynomial of degree 4 having extremum at 

and  Then �nd the value of 

Watch Video Solution

p(x) x = 1, 2

lim
x→ 0

(1 + ) = 2.
p(x)

x2
p(2).

26. If  is the number of solution of , (where [.]

denotes greatest integer function) and 

 is �nite, the value of  is

Watch Video Solution

α |x| = log(x − [x])

lim
x→α

xeax − b sinx
x3

(a − b)

27. Suppose  are the real numbers

satisfying  for all 

and  , the value of  is...where [t] denotes greatest

integer function.

Watch Video Solution

x1 = tan− 1 2 > x2 > x3 > ....

sin(xn+ 1 − xn) + 2− ( n+ 1 ) ⋅ sinxn ⋅ sinxn+ 1 n > 1

l = lim
x→ ∞

xn [4l]

https://dl.doubtnut.com/l/_GKzIzMxHTlDQ
https://dl.doubtnut.com/l/_x8RaHA5MM144
https://dl.doubtnut.com/l/_wKrLCclWEGk0


Exercise Questions Asked In Previous 13 Years Exam

1. Let  such that  . Then  equals

Watch Video Solution

α, β ∈ R lim
x→ 0

= 1
x2 sin(βx)

αx − sinx
6(α + β)

2. 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

3. Let  be a continuous odd function, which vanishes exactly at one

point and  Suppose that

Then the value of  is

Watch Video Solution

f :R
→
R

f(1) = .
1
2

F (x) = ∫
x

− 1
f(t)dtf or allx ∈ [ − 1, 2]andG(x) = ∫

x

− 1
t|f(f(t))|dtf or a

f( )
1
2

https://dl.doubtnut.com/l/_ffpUO9fOAmVK
https://dl.doubtnut.com/l/_n5bpde9F2qay
https://dl.doubtnut.com/l/_AcT8hF6K8MvH
https://dl.doubtnut.com/l/_ApRVVjm2VM49


4. 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

5. Let  

(b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L = (lim)
x

→
0

, a > 0. IfLi ∈ ite, then
a − √a2 − x2 − x2

4

x4
a = 2

a = 1 L =
1
64

L =
1
32

a = 2

a = 1

L =
1
64

L =
1
32

https://dl.doubtnut.com/l/_ApRVVjm2VM49
https://dl.doubtnut.com/l/_37zugUb89Upd


6. The  equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ π

2

cot x − cos x

(π − 2x)3

1
4

1
24

1
16

1
8

7. Let  then log p is equal to`

A. 2

B. 1

C. 

D. 

p = lim
x→ 0 +

(1 + tan2 √x)
1

2x

1
2

1
4

https://dl.doubtnut.com/l/_2Td1LMeMUviK
https://dl.doubtnut.com/l/_FRLEHNaxgnsz


Answer: B

Watch Video Solution

8. is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
n→ ∞

( )
(n + 1)(n + 2)(n + 3).......3n

n2n

1
n

18
e4

27
e2

9
e2

3 log 3 − 2

9.  is equal to

A. 

lim
x→ 0

sin(π cos2 x)

x2

π

2

https://dl.doubtnut.com/l/_FRLEHNaxgnsz
https://dl.doubtnut.com/l/_HlgcnE3RQVhx
https://dl.doubtnut.com/l/_GunxVB1IkIrW


B. 

C. 

D. 

Answer: D

Watch Video Solution

1

−π

π

10.  is equal to

A. 4

B. 3

C. 2

D. 

Answer: B

Watch Video Solution

lim
x→ 0

(1 − cos x)(3 + cos x)
x tan 4x

1
2

https://dl.doubtnut.com/l/_GunxVB1IkIrW
https://dl.doubtnut.com/l/_1QPCBNV32h3j
https://dl.doubtnut.com/l/_BpLYy8MVTQ71


11. If , then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ ∞

( − ax − b) = 4
x2 + x + 1

x + 1

a = 1, b = 4

a = 1, b = − 4

a = 2, b = − 3

a = 2, b = 3

12. let  and  be the roots of the equation 

 where 

 then,  and 

A.  and 1

B.  and -1

C.  and 2

α(a) β(a)

((1 + a) − 1)x2 + ((1 + a) − 1)x + ((1 + a) − 1) = 0
1
3

1
2

1
6

a > − 1 lim
a→ 0 +

α(a) lim
a→ 0 +

β(a)

−
5
2

−
1
2

−
7
2

https://dl.doubtnut.com/l/_BpLYy8MVTQ71
https://dl.doubtnut.com/l/_rBJvr2QAnUeW


D.  and 3

Answer: C

Watch Video Solution

−
9
2

13. If 

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(lim)
x

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

1
x

θ ±
π

4
±

π

3
±

π

6
±

π

2

±
π

4

±
π

3

±
π

6

±
π

2

https://dl.doubtnut.com/l/_rBJvr2QAnUeW
https://dl.doubtnut.com/l/_13w7JiIspFta


14. For , is

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

x > 0, lim
x→ 0

{(sinx)1 /x + ( )
sin x

}
1
x

−1

1

2

15. 

A. does not exist

B. is equal to 

C. is equal to 

D. is equal to 3

lim
h→ 0

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

f(h − h2 + 1) − f(1)

−3/2

3/2

https://dl.doubtnut.com/l/_dS8E8OP8UoSq
https://dl.doubtnut.com/l/_VTMbCuLAIPaa


Answer: C

Watch Video Solution

16. , when n is a non-zero positive

integer, then a is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

= 0
sin(nx)((a − n)nx– tanx)

x2

0

n + 1
n

n

n +
1
n

17. The integer n for which  is a �nite non-

zero number is :

lim
x→ 0

(cos x − 1)(cos x − ex)
xn

https://dl.doubtnut.com/l/_VTMbCuLAIPaa
https://dl.doubtnut.com/l/_dTF9eIj3bstB
https://dl.doubtnut.com/l/_MoeqMI2LZD6S


A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

18. Let  be such that  and . Then 

 equals

A. 1

B. 

C. 

D. None of these

Answer: C

f :R → R f(1) = 3 f' (1) = 6

lim
x→ 0

[ ]
1 /x

f(1 + x)

f(1)

e
1
2

e2

https://dl.doubtnut.com/l/_MoeqMI2LZD6S
https://dl.doubtnut.com/l/_Q7G5igONxTct


Exercise For Session 1

Watch Video Solution

19. For  is equal to

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

xεR, lim
x→ ∞

( )
x

x − 3
x + 2

e

e− 1

e− 5

e5

1. If  then f(a) = f' (a) = g(a) = − g' (a) = −

lim
x→ a

g(x)f(a) − g(a)f(x)
x − a

https://dl.doubtnut.com/l/_Q7G5igONxTct
https://dl.doubtnut.com/l/_AP4igBdDaIwr
https://dl.doubtnut.com/l/_rNpJ3IkNAqBu


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

−5

3

−3

5

2. The value of  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

x cos x − log(1 + x)

x2

1

1
4

1
2

https://dl.doubtnut.com/l/_rNpJ3IkNAqBu
https://dl.doubtnut.com/l/_JmKbMMHPBCEa


3.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 0

ex
2

− cos x
x2

3
2

−
3
2

1
2

−
1
2

4. The value of  is

A. 

B. 

C. 

lim
x→ a

cos x − cos a
cot x − cot a

−sin3 a

cos2 a

sin3 a

https://dl.doubtnut.com/l/_JmKbMMHPBCEa
https://dl.doubtnut.com/l/_nCT7ISONJlhl
https://dl.doubtnut.com/l/_HiiYczQmLCaA


D. 

Answer: A

Watch Video Solution

cot a

5. The value of  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

( − cot x)
1

x2

0

1

1
4

6. The value of  islim
x→ ∞

(√a2x2 + ax + 1 − √a2x2 + 1), (a > 0)

https://dl.doubtnut.com/l/_HiiYczQmLCaA
https://dl.doubtnut.com/l/_NH7TmwJ1yATk
https://dl.doubtnut.com/l/_iKtXqybcUQjh


A. 

B. 

C. does'nt exist

D. None of these

Answer: A

Watch Video Solution

1
2

−
1
2

7. The value of 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

lim
x→ ∞

13 + 23 + 33 + ……. . + n3

(n2 + 1)2

1
4

1
2

1

2√2

https://dl.doubtnut.com/l/_iKtXqybcUQjh
https://dl.doubtnut.com/l/_JIqEhyzCReen


8. The value of 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

lim
n→ ∞

1. n + 2. (n − 1) + 3. (n − 2) + ... + n.1

12 + 22 + ... + n2

1

−1

1

√2
1
2

9. The value of  (where  is

A. 

B. 

C. 

lim
n→ ∞

,
an + bn

an − bn
a > b >

1

−1

1
2

https://dl.doubtnut.com/l/_JIqEhyzCReen
https://dl.doubtnut.com/l/_9BUNV5h5SrQZ
https://dl.doubtnut.com/l/_d8gESOkbySp5


Exercise For Session 2

D. 

Answer:

Watch Video Solution

1

√2

1. If  exists and is equal to  then

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

lim
x→ 0

(x− 3 sin 3x + ax− 2 + b) 0

a = − 3, b =
9
2

a = 3, b =
9
2

a = − 3, b =
−9
2

https://dl.doubtnut.com/l/_d8gESOkbySp5
https://dl.doubtnut.com/l/_LLFcpIljjNTc
https://dl.doubtnut.com/l/_SDNvWkL5Y1jH


2. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ a

x sina − a sinx
x − a

a sina − cos a

sina − a cos a

cos a + a sina

sina + a cos a

3. Evaluate the following limits: 

A. 

B. 

C. 

D. Doesn't exist

lim
x→π

√2 + cos x − 1

(π − x)2

1
4

1
2

2

https://dl.doubtnut.com/l/_SDNvWkL5Y1jH
https://dl.doubtnut.com/l/_FYUzy93WXpYy


Answer: A

Watch Video Solution

4. evaluate 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
θ→ π

4

√2 − cos θ − sin θ

(4θ − π)2

1

16√2
1
16

1

8√2
1

2√2

5. The value of  is

A. 

lim
x→π / 4

(cos x + sinx)3 − 2√2
1 − sin 2x

√3
2

https://dl.doubtnut.com/l/_FYUzy93WXpYy
https://dl.doubtnut.com/l/_BnoAMQgpygI5
https://dl.doubtnut.com/l/_joTjvUxV234J


Exercise For Session 3

B. 

C. 

D. 

Answer: B

Watch Video Solution

−
3

√2
1
2

−
1

√2

1. The value of  is

A. 0

B. 1

C. -1

D. None of these

Answer: A

lim
x→ 0

ex − ex cos x

x + sinx

https://dl.doubtnut.com/l/_joTjvUxV234J
https://dl.doubtnut.com/l/_Nnjr8R8138rd


Watch Video Solution

2. the value of  is:

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

lim
x→ y

xy − yx

xx − yy

1 − logx
1 + logx

1 − logy
1 + logy

logx − logy
logx + logy

3. The value of  is

A. 

B. 

C. 

lim
x→ 0

px − qx

rx − sx

1 − logp
1 + logp

logp − log q
log r − log s

logp. log q
log r. log s

https://dl.doubtnut.com/l/_Nnjr8R8138rd
https://dl.doubtnut.com/l/_JPlHSuGjuZOO
https://dl.doubtnut.com/l/_LQ7TL05IYsoW


D. None of these

Answer: B

Watch Video Solution

4. The value of  is

A. 

B. Doesn't exist

C. 

D. None of these

Answer: D

Watch Video Solution

lim
x→ ∞

(x + 2)tan− 1(x + 2) − (x tan− 1 x)

π

2

π

4

5. The value of  islim
x→ 4

, αε(0, )
(cosα)x − (sinα)x − cos 2α

x − 4
π

2

https://dl.doubtnut.com/l/_LQ7TL05IYsoW
https://dl.doubtnut.com/l/_Rui7cUS9mDiP
https://dl.doubtnut.com/l/_VTvhV2fd6Ra2


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

log(cosα) + (sinα)4 log(sinα)

(cos4 α)log(cosα) − (sinα)4 log(sinα)

(cos4 α)log(cosα)

6. The value of  is

A. 

B. 

C. 

D. Doesn't exist

Answer:

Watch Video Solution

lim
x→ 0

( )
a/x1x + 2x + 3x + ………… + nx

n

(n !)a/n

n !

an !

https://dl.doubtnut.com/l/_VTvhV2fd6Ra2
https://dl.doubtnut.com/l/_kevtffjmx2aR


7. If ,the value of a and b are

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

lim
x→ 0

(1 + ax + bx2) = e3
2
x

a = , bεR
3
2

a = , bεR
1
2

aεR, bεR

8. If  an  are roots of  the value for 

 is

A. 

B. 

α β ax2 + bx + c = 0

lim
x→α

(1 + ax2 + bx + c)
2 /x−α

e2a (α−β )

ea (α−β )

https://dl.doubtnut.com/l/_kevtffjmx2aR
https://dl.doubtnut.com/l/_3xPd1eCJ5DF5
https://dl.doubtnut.com/l/_WHGF54H5OGaB


C. 

D. None of these

Answer:

Watch Video Solution

e (α−β )2a
3

9. The value of , where

[.] denotes the greatest integer function is:

A. 1

B. 

C. does'nt exist

D. 2

Answer:

Watch Video Solution

lim (n → ∞)((1.5)n + [(1 + 0.0001)10000]
n

)
1
n

1
2

https://dl.doubtnut.com/l/_WHGF54H5OGaB
https://dl.doubtnut.com/l/_oxZnldGEVK4N
https://dl.doubtnut.com/l/_ONfPdBV3t6VS


Exercise For Session 4

10. The value of , [.] denotes greatest integer function is

A. 0

B. Doesn't exist

C. 1

D. None of these

Answer:

Watch Video Solution

lim
x→ 0

|x| [ cos x ]

1. Evaluate 

Watch Video Solution

lim
x→ 0 +

(sinx)x

2. Evaluate lim
x→ 0 +

(sinx)tan x

https://dl.doubtnut.com/l/_ONfPdBV3t6VS
https://dl.doubtnut.com/l/_CnxBnZQvhVhW
https://dl.doubtnut.com/l/_ihKmuXiAH1Pe


Watch Video Solution

3. evaluate 

Watch Video Solution

lim
n→ ∞

( )
en

π

1
n

4. The value of  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

lim
x→ 0

e − (1 + x)1 /x

tanx

e

11e
24

e

2

https://dl.doubtnut.com/l/_ihKmuXiAH1Pe
https://dl.doubtnut.com/l/_gXgFnaod2uxg
https://dl.doubtnut.com/l/_DO6KxTpB476p


Exercise For Session 5

1. The value of  (where [.] donetes the

greatest integral function) is

A. 

B. Doesn't exist

C. 

D. None of these

Answer:

Watch Video Solution

lim
x→ 1

({1 − x + [x] + [1 − x]}

−1

1

2. The value of  (where [.] denotes the greatest integer

function) is

A. 1

lim
x→ 0

sin[x]

[x]

https://dl.doubtnut.com/l/_LKRbPdUzPM3T
https://dl.doubtnut.com/l/_MHwaGlF4PXXy


B. 

C. does'nt exist

D. None of these

Answer:

Watch Video Solution

sin 1

3. The value of  (where {.} denotes fractional part of x) is

A. 0

B. 

C. does'nt exist

D. None of these

Answer:

Watch Video Solution

lim
x→ 0

sin− 1{x}

π

2

https://dl.doubtnut.com/l/_MHwaGlF4PXXy
https://dl.doubtnut.com/l/_cF3Vssjxp0Pr
https://dl.doubtnut.com/l/_sMl8pOjKddRS


Exercise For Session 6

4. If  denotes the greatest integer function, then  ,

is

A. 0

B. 1

C. does'nt exist

D. None of these

Answer:

Watch Video Solution

[. ] lim
x→ 0

[ ]
x2

tanx sinx

1. The value o

 is

where [.] denotes the greatest integer function.

lim
x→ ∞

( )([12x + 12] + [22x + 22] + …. . + [n2x + n2])
1
n3

https://dl.doubtnut.com/l/_sMl8pOjKddRS
https://dl.doubtnut.com/l/_tKsiMrDHzgSd


A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

x

3

x +
1
3

+
x

3
1
3

2. The value of  is

A. 0

B. 1

C. does'nt exist

D. None of these

Answer:

Watch Video Solution

lim
x→ 1 +

∫ x

1
|t − 1|dt

sin(x − 1)

https://dl.doubtnut.com/l/_tKsiMrDHzgSd
https://dl.doubtnut.com/l/_ag8NiR0wO8ay


3. The value of ,is

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

lim
n→ ∞

n

∑
k= 1

log(1 + )
k

n

1
n

loge( )
e

4

loge( )
4
e

loge 4

4. Evaluate: 

A. 

B. 

C. 

( lim )
n

−→
∞

n[ + + + + ]
1
na

1
na + 1

1
na + 2

1
nb

log( )
a

b

log( )
b

a

log(ab)

https://dl.doubtnut.com/l/_ag8NiR0wO8ay
https://dl.doubtnut.com/l/_8Meu8iAwY1Zx
https://dl.doubtnut.com/l/_0xxrYBxkjyYl


D. None of these

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_0xxrYBxkjyYl

