
MATHS

BOOKS - PSEB

LIMITS AND DERIVATIVES

Exercise

1. Evaluate the following limits:- 

Watch Video Solution

lim
x→ 3

x + 3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Wp2LGrcykknc


2. Evaluate the following limits:-

Watch Video Solution

lim
x→π

(x − )
22

7

3. Evaluate the following limits:- 

Watch Video Solution

lim
r→ 1

πr2

4. Evaluate the following limits:- 

Watch Video Solution

lim
x→ 4

4x + 3

x − 2

https://dl.doubtnut.com/l/_79kfyRev2q1c
https://dl.doubtnut.com/l/_MLBiT9WKjjHs
https://dl.doubtnut.com/l/_xlp8d81D1Zje


5. Evaluate the following limits:-

Watch Video Solution

lim
x→ − 1

x10 + x5 + 1
x − 1

6. Evaluate the following limits:-

Watch Video Solution

lim
x→ 0

(x + 1)
5

− 1

x

https://dl.doubtnut.com/l/_xlp8d81D1Zje
https://dl.doubtnut.com/l/_OGFszWtsDI9R
https://dl.doubtnut.com/l/_1f66rODk2EG8


7. Evaluate the following limits:-

Watch Video Solution

lim
x→ 2

3x2 − x − 10

x2 − 4

8. Evaluate the following limits:-

Watch Video Solution

lim
x→ 3

x4 − 81

2x2 − 5x − 3

9. Evaluate the following limits:- lim
x→ 0

ax + b

cx + 1

https://dl.doubtnut.com/l/_A3QgMx2c5MBQ
https://dl.doubtnut.com/l/_179PfpYuCTNh
https://dl.doubtnut.com/l/_IQI6ZKAAiawm


Watch Video Solution

10. Evaluate the following limits:-

Watch Video Solution

lim
z → 1

z − 1
1
3

z − 1
1
6

11. Evaluate the following limits:-

Watch Video Solution

lim
x→ 1

, a + b + c ≠ 0
ax2 + bx + c

cx2 + bx + a

https://dl.doubtnut.com/l/_IQI6ZKAAiawm
https://dl.doubtnut.com/l/_BS9UyKGmuAce
https://dl.doubtnut.com/l/_UGTrZpSGFYrs


12. Evaluate the following limits:-

Watch Video Solution

lim
x→ − 2

+1
x

1
2

x + 2

13. Evaluate the following limits:- 

Watch Video Solution

lim
x→ 0

sinax

bx

14. Evaluate the following limits:-

lim
x→ 0

, a, b ≠ 0
sinax

sin bx

https://dl.doubtnut.com/l/_61UjteEy0c3B
https://dl.doubtnut.com/l/_0L7iK4u6Unuh
https://dl.doubtnut.com/l/_wUD4Nojxb2Nd


Watch Video Solution

15. Evaluate the following limits:-

Watch Video Solution

lim
x→π

sin(π − x)

π(π − x)

16. Evaluate the following limits:- 

Watch Video Solution

lim
x→ 0

cos x

π − x

https://dl.doubtnut.com/l/_wUD4Nojxb2Nd
https://dl.doubtnut.com/l/_s5sNHcoORXZu
https://dl.doubtnut.com/l/_llQQDNmYcPCl


17. Evaluate the following limits:-

Watch Video Solution

lim
x→ 0

cos 2x − 1

cos x − 1

18. Evaluate the following limits:-

Watch Video Solution

lim
x→ 0

ax + x cos x

b sinx

19. Evaluate the following limits:- lim
x→ 0

x secx

https://dl.doubtnut.com/l/_R5maWIe47Han
https://dl.doubtnut.com/l/_ghZxbUCJ9yCt
https://dl.doubtnut.com/l/_hHc7N6viCeSH


Watch Video Solution

20. Evaluate the following limits:-

Watch Video Solution

lim
x→ 0

a, b, a + b ≠ 0
sinax + bx

ax + sin bx

21. Evaluate the following limits:-

Watch Video Solution

lim
x→ 0

(cos ecx − cot x)

https://dl.doubtnut.com/l/_hHc7N6viCeSH
https://dl.doubtnut.com/l/_LqgD2w6DEV6F
https://dl.doubtnut.com/l/_g76qJEfbbIe8
https://dl.doubtnut.com/l/_fu4B6hs3bU7l


22. Evaluate the following limits:-

Watch Video Solution

lim
x→ π

2

tan 2x

x − π

2

23. Find  and , where 

Watch Video Solution

lim
x→ 0

f(x) lim
x→ 1

f(x)

f(x) = {
2x + 3 x ≤ 0

3(x + 1) x > 0

https://dl.doubtnut.com/l/_fu4B6hs3bU7l
https://dl.doubtnut.com/l/_HUG30G07Kkvv


24. Find  where 

Watch Video Solution

lim
x→ 1

f(x)

f(x) = {
x2 − 1 x ≤ 1

−x2 − 1 x > 1

25. Evaluate , where 

Watch Video Solution

lim
x→ 0

f(x)

f(x) = {
x ≠ 0

0 x = 0

|x |

x

https://dl.doubtnut.com/l/_NtGCptXDKKMM
https://dl.doubtnut.com/l/_UqL2p5z7QTxd


26. Find , where 

Watch Video Solution

lim
x→ 0

f(x)

f(x) = {
x ≠ 0

0 x = 0

x

|x |

27. Find , where 

Watch Video Solution

lim
x→ 5

f(x) f(x) = |x| − 5

https://dl.doubtnut.com/l/_uTQz715ykn5B
https://dl.doubtnut.com/l/_icrXYnxYE9tF


28. Suppose  and if

 what are possible values of

a and b ?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

a + bx x < 1

4 x = 1

b − ax x > 1

lim
x→ 1

f(x) = f(1)

29. Let , ... . .  be fixed real numbers and

define a function

 What

is ? For some ,

compute  .

a1 a2 an

f(x) = (x − a1)(x − a2)...(x − an).

lim
x→ a1

f(x) a ≠ a1, a2, .... an

lim
x→ a

f(x)

https://dl.doubtnut.com/l/_GIdvaJFy6Fdf
https://dl.doubtnut.com/l/_wzwZvalRePQc


Watch Video Solution

30. If  For what

value (s) of a does  exists?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 1 x < 0

0 x = 0

|x| − 1 x > 0

lim
x→ a

f(x)

31. If the function f(x) satisfies

, evaluate .

Watch Video Solution

lim
x→ 1

= π
f(x) − 2

x2 − 1
lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_wzwZvalRePQc
https://dl.doubtnut.com/l/_UNrTScN6fwA0
https://dl.doubtnut.com/l/_6WnYY1aSe16I


32. If  .
 For

what integers m and n does both 

and  exist?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

mx2 + n x < 0

nx + m 0 ≤ x ≤ 1

nx3 + m x > 1

lim
x→ 0

f(x)

lim
x→ 1

f(x)

33. Find the derivative of  at x = 10.

Watch Video Solution

x2 − 2

https://dl.doubtnut.com/l/_6WnYY1aSe16I
https://dl.doubtnut.com/l/_h04zMh9HGghT
https://dl.doubtnut.com/l/_tBA5mTzDAMnL


34. Find the derivative of 99x at x = 100.

Watch Video Solution

35. Find the derivative of x at x = 1.

Watch Video Solution

36. Find the derivative of the following

function from first principle:- 

Watch Video Solution

x3 − 27

https://dl.doubtnut.com/l/_jkIK4xx6i4Vc
https://dl.doubtnut.com/l/_3GgChuSciPVA
https://dl.doubtnut.com/l/_UTGEMaGzVVNs


37. Find the derivative of the following

function from first principle:- 

Watch Video Solution

(x − 1)(x − 2)

38. Find the derivative of the following

function from first principle:- 

Watch Video Solution

1

x2

https://dl.doubtnut.com/l/_UTGEMaGzVVNs
https://dl.doubtnut.com/l/_dEaqHq3qZrLJ
https://dl.doubtnut.com/l/_8AyuK9b9PCNi


39. Find the derivative of the following

function from first principle:- 

Watch Video Solution

x + 1

x − 1

40. For the function

.

Prove that  .

Watch Video Solution

f(x) = + + ... + + x + 1
x100

100

x99

99

x2

2

f' (1) = 100f' (0)

https://dl.doubtnut.com/l/_dH6kK57jfyMF
https://dl.doubtnut.com/l/_ZM8e9BIDpU9r


41. Find the derivative of

for some fixed real number a.

Watch Video Solution

xn + axn− 1 + a2xn− 2 + . . . + an− 1x + an

42. For some constants a and b, find the

derivative of 

Watch Video Solution

(x − a)(x − b)

https://dl.doubtnut.com/l/_pjAQsxAILfwE
https://dl.doubtnut.com/l/_hxXk7VNnnOne


43. For some constants a and b, find the

derivative of 

Watch Video Solution

(ax2 + b)
2

44. For some constants a and b, find the

derivative of 

Watch Video Solution

x − a

x − b

https://dl.doubtnut.com/l/_D7SAMqTvjL9r
https://dl.doubtnut.com/l/_H684dDbp0pxW


45. Find the derivative of  for some

constant a.

Watch Video Solution

xn − an

x − a

46. Find the derivative of:- 

Watch Video Solution

2x −
3

4

47. Find the derivative of:-

(5x3 + 3x − 1)(x − 1)

https://dl.doubtnut.com/l/_aifiehcAkaRD
https://dl.doubtnut.com/l/_Yf4r0DTS4BKH
https://dl.doubtnut.com/l/_rkSE6Y73fQAU


Watch Video Solution

48. Find the derivative of:- 

Watch Video Solution

x− 3(5 + 3x)

49. Find the derivative of:- 

Watch Video Solution

x5(3 − 6x− 9)

50. Find the derivative of:- x− 4(3 − 4x− 5)

https://dl.doubtnut.com/l/_rkSE6Y73fQAU
https://dl.doubtnut.com/l/_3gGLI5VSXYDg
https://dl.doubtnut.com/l/_QqlhuELCyD9C
https://dl.doubtnut.com/l/_E7psVJ3DzaLx


Watch Video Solution

51. Find the derivative of:- 

Watch Video Solution

−
2

x + 1

x2

3x − 1

52. Find the derivative of cos x from first

principle.

Watch Video Solution

https://dl.doubtnut.com/l/_E7psVJ3DzaLx
https://dl.doubtnut.com/l/_xtkq7FdiUPNG
https://dl.doubtnut.com/l/_1ZQPLxMy3hdp


53. Find the derivative of the following

function: 

Watch Video Solution

sinx cos x

54. Find the derivative of the following

function: 

Watch Video Solution

5 secx + 4 cos x

https://dl.doubtnut.com/l/_xXuj6ld3k7hn
https://dl.doubtnut.com/l/_Af01R2s1kQzo


55. Find the derivative of the following

function: 

Watch Video Solution

cos ecx

56. Find the derivative of the following

function: 

Watch Video Solution

3 cot x + 5 cos ecx

https://dl.doubtnut.com/l/_QjCqbuZT6ZkM
https://dl.doubtnut.com/l/_oBucLtbZeGyI


57. Find the derivative of the following

function: 

Watch Video Solution

5 sinx − 6 cos x + 7

58. Find the derivative of the following

function: 

Watch Video Solution

2 tanx − 7 secx

https://dl.doubtnut.com/l/_K8RKt0L27u9T
https://dl.doubtnut.com/l/_wD8SdALbWWHe


59. Find the derivative of the following

function from first principle: -x

Watch Video Solution

60. Find the derivative of the following

function from first principle: 

Watch Video Solution

( − x) − 1

https://dl.doubtnut.com/l/_32lLWIkLrOxL
https://dl.doubtnut.com/l/_f4uotXju88GU


61. Find the derivative of the following

function from first principle: 

Watch Video Solution

sin(x + 1)

62. Find the derivative of the following

function from first principle: 

Watch Video Solution

cos(x − )
π

8

https://dl.doubtnut.com/l/_ti0bX7dNUdeE
https://dl.doubtnut.com/l/_RJVHKt4IKJ7z


63. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

(x + a)

64. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): (px + q)( + s)
r

x

https://dl.doubtnut.com/l/_8D7tuNBuqD2N
https://dl.doubtnut.com/l/_HgrQ1wVzMyJa


Watch Video Solution

65. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

(ax + b)(cx + d)2

66. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_HgrQ1wVzMyJa
https://dl.doubtnut.com/l/_M05yTYO1GH88
https://dl.doubtnut.com/l/_BoXDwP2UkglJ


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

ax + b

cx + d

67. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

1 + 1
x

1 − 1
x

https://dl.doubtnut.com/l/_BoXDwP2UkglJ
https://dl.doubtnut.com/l/_MTJCMhcRURXG


68. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

1

ax2 + bx + c

69. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 
ax + b

px2 + qx + r

https://dl.doubtnut.com/l/_1su9231DzLxq
https://dl.doubtnut.com/l/_zEqrJE8jchpp


Watch Video Solution

70. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

px2 + qx + r

ax + b

71. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_zEqrJE8jchpp
https://dl.doubtnut.com/l/_oqw9MzQog4cE
https://dl.doubtnut.com/l/_zApGYWZ8qLMa


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

− + cos x
a

x4

b

x2

72. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

4√x − 2

https://dl.doubtnut.com/l/_zApGYWZ8qLMa
https://dl.doubtnut.com/l/_dnBbivmcZLLX


73. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

(ax + b)n

74. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): (ax + b)n(cx + d)m

https://dl.doubtnut.com/l/_Qw8e4KLmbEAo
https://dl.doubtnut.com/l/_hPiEpPBNYX5w


Watch Video Solution

75. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

sin(x + a)

76. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_hPiEpPBNYX5w
https://dl.doubtnut.com/l/_qIggHo4z9Al6
https://dl.doubtnut.com/l/_XS1T4hs9rfUI


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

cos ecx cot x

77. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

cos x
1 + sinx

https://dl.doubtnut.com/l/_XS1T4hs9rfUI
https://dl.doubtnut.com/l/_xX12d0t3Rgwl


78. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

sinx + cos x

sinx − cos x

79. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 
secx − 1

secx + 1

https://dl.doubtnut.com/l/_K1aUVWBXdSRk
https://dl.doubtnut.com/l/_wdVsVb6Ont2p


Watch Video Solution

80. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

sinn x

81. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_wdVsVb6Ont2p
https://dl.doubtnut.com/l/_QvBURAzwNx4m
https://dl.doubtnut.com/l/_OSnQ5DUYvGIg


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

a + b sinx

c + d cos x

82. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

sin(x + a)

cos x

https://dl.doubtnut.com/l/_OSnQ5DUYvGIg
https://dl.doubtnut.com/l/_1GbX58iEjEPd


83. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

x4(5 sinx − 3 cos x)

84. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): (x2 + 1)cos x

https://dl.doubtnut.com/l/_BV1Ht0Gsy1W3
https://dl.doubtnut.com/l/_sm05fPYdJZ7m


Watch Video Solution

85. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers):

Watch Video Solution

(ax2 + sinx)(p + q cos x)

86. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_sm05fPYdJZ7m
https://dl.doubtnut.com/l/_hrcZDTMxyqsT
https://dl.doubtnut.com/l/_e1C9AU0e5pAG


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

(x + cos x)(x − tanx)

87. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

4x + 5 sinx

3x + 7 cos x

https://dl.doubtnut.com/l/_e1C9AU0e5pAG
https://dl.doubtnut.com/l/_pstSvlTjAeOt


88. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

x2 cos( )π

4

sinx

89. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 
x

1 + tanx

https://dl.doubtnut.com/l/_QeELwsKVqMNi
https://dl.doubtnut.com/l/_7RyGFVFoDmQQ


Watch Video Solution

90. Find the derivative of the following

function (it is to be understood that a, b, c,

d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

(x + secx)(x − tanx)

91. Find the derivative of the following

function (it is to be understood that a, b, c,

https://dl.doubtnut.com/l/_7RyGFVFoDmQQ
https://dl.doubtnut.com/l/_xmJm3XHaBmv7
https://dl.doubtnut.com/l/_357uIWBnuu0v


d,p, q, r and s are fixed non-zero constants and

m and n are integers): 

Watch Video Solution

x

sinn x

https://dl.doubtnut.com/l/_357uIWBnuu0v

