MATHS

BOOKS - RD SHARMA MATHS
(ENGLISH)

DIFFERENTIALS, ERRORS AND
APPROXIMATIONS



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb

1. Find the approximate value of (log),,1005 ,

given that (log),,e = 0. 4343

° Watch Video Solution

2. The height of a cone increases by k % its
semi-vertical angle remaining the same. What
is the approximate percentage increase (i) in
total surface area, and (ii) in the volume,

assuming that k is small?

° Watch Video Solution



https://dl.doubtnut.com/l/_zEYNvHcpNKgh
https://dl.doubtnut.com/l/_3hciE1fL3wrG

3. The pressure p and the volume v of a gas
are connected by the relation pv''* = const.
Find the percentage error in p corresponding

to a decrease of 1/2 % in v.

o Watch Video Solution

4.Find the percentage error in calculating the
surface area of a cubical box if an error of 1%
is made in measuring the lengths of edges of

the cube.


https://dl.doubtnut.com/l/_3hciE1fL3wrG
https://dl.doubtnut.com/l/_EsjR6exclEs7
https://dl.doubtnut.com/l/_qrigDCbvLuV6

° Watch Video Solution

5. A circular metal plate expends under
heating so that its radius increases by k % .
Find the approximate increase in the area of
the plate, if the radius of the plate before

heating is 10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_qrigDCbvLuV6
https://dl.doubtnut.com/l/_RYJCOx0tzy8W

6. The radius of a sphere shrinks from 10 to 9.8
cm. Find approximately the decrease in its

volume.

o Watch Video Solution

. s 22
7. If y = sinxandx change from 5 7 1D

what is the approximate change in y?

° Watch Video Solution



https://dl.doubtnut.com/l/_xT2xRDyM7edr
https://dl.doubtnut.com/l/_MCdgJ3wXVtzl

8. find the approximate volume of metal in a
hollow spherical shell whose internal and
external radii are 3cm and 3.0005cm,

respectively.

° Watch Video Solution

9. Use differentials to approximate the cube

root of 127.

o Watch Video Solution



https://dl.doubtnut.com/l/_fowAxrhyh1uG
https://dl.doubtnut.com/l/_O1zaTxb5cYpm
https://dl.doubtnut.com/l/_NjBM5wtinIJm

10. Use differentials to find the approximate
value of (log).(4.01), having given that

(log),4 = 1. 3863 .

o Watch Video Solution

11. If the ratio of base radius and height of a
cone is 1:2 and percentage error in radius is
A % , then the error in its volume is A % (2) 2

A% (€)3 A% (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_NjBM5wtinIJm
https://dl.doubtnut.com/l/_BeeZLRRFyeBx

12. The pressure P and volume V of a gas are
1

connected by the relation PV 4+~ constant.

The percentage increase in the pressure

corresponding to a deminition of % in the

volume is % % (b) % % (c) % % (d) none of

these

o Watch Video Solution

13.If y = a2, then the ratio of relative errors

iny and xis(a) 1:1 (b) 2:1(c) 1:n (d) n:1

| & I


https://dl.doubtnut.com/l/_CDVcGn1ia61Q
https://dl.doubtnut.com/l/_nKRTK7yczyr4

| ¥ Watch Video Solution |

14. Find the approximate change in the volume
V of a cube of side = meters caused by

increasing by side by 2%.

o Watch Video Solution

15. A circular metal plate expands under
heating so that its radius increases by 2%.

Find the approximate increase in the area of


https://dl.doubtnut.com/l/_nKRTK7yczyr4
https://dl.doubtnut.com/l/_0kCqFRDJf5k1
https://dl.doubtnut.com/l/_1AoQxpozONJm

the plate if the radius of the plate before

heating is 10cm.

° Watch Video Solution

16. The time t of a complete oscillation of a

simple pendulum of length [ is given by the

/1
equation T = 27 7 where g is constant.

What is the percentage error in T" when [ is

increased by 1%?

o Watch Video Solution



https://dl.doubtnut.com/l/_1AoQxpozONJm
https://dl.doubtnut.com/l/_YXAtupSOIGm2

17.1f y = 2* — 10 and if z changes from 2 to
1.99, what is the approximate change in y?

Also, find the changed value of y.

o Watch Video Solution

18. If in a triangle ABC , the side ¢ and the
angle C remain constant, while the remaining
elements are changed slightly, using

differentials show that da + db =0
csA cos B

o Watch Video Solution



https://dl.doubtnut.com/l/_rvZzfbrVPflx
https://dl.doubtnut.com/l/_fLM2CbnrcKuX

19. Using differentials find the approximate
value of tan46’, if it is being given that

1° = 0. 01745 radians.

° Watch Video Solution

20. If there is an error of 2 % in measuring the
length of simple pendulum, then percentage
error in its period is: (@) 1% (b)2% (c) 3%

(d)4 %

o Watch Video Solution



https://dl.doubtnut.com/l/_fLM2CbnrcKuX
https://dl.doubtnut.com/l/_8DD2hCgPvQ3u
https://dl.doubtnut.com/l/_NOWy0itbGjRv

21. If a triangle ABC, inscribed in a fixed circle,
be slightly varied in such away as to have its

vertices always on the circle, then show that

da n db n dc 0
casA cos B cosC

o Watch Video Solution

22. If an error of k% is made in measuring

the radius of a sphere, then percentage error

in its volume. k% (b) 3k% (c) 3k% (d) g %

| = |


https://dl.doubtnut.com/l/_NOWy0itbGjRv
https://dl.doubtnut.com/l/_Irk1xnxPUCwG
https://dl.doubtnut.com/l/_gfjZodHMBIMM

I U Watch Video Solution I

23. If there is an error of a% in measuring the
edge of a cube, then percentage error in its
surface is 2a% (b) % % (c) 3a % (d) none of

these

o Watch Video Solution

24. While measuring the side of an equilateral
triangle an error of k% is made, the

percentage error in its area


https://dl.doubtnut.com/l/_gfjZodHMBIMM
https://dl.doubtnut.com/l/_VblVvbeNUoXL
https://dl.doubtnut.com/l/_tlJN9T12faSY

° Watch Video Solution

25. The height of a cylinder is equal to the
radius. If an error of a % is made in the
height, then percentage error in its volume is

a% (b)2a % (c) 3a % (d) none of these

o Watch Video Solution

26. A sphere of radius 100mm shrinks to

radius 98mm, then the approximate decrease


https://dl.doubtnut.com/l/_tlJN9T12faSY
https://dl.doubtnut.com/l/_7m34wp64orQk
https://dl.doubtnut.com/l/_HPoTEILB18Ld

in its volume s (a)120007rm'm,3 (b)

80000rmm? (C) 8000rmm? (d) 120mmm?

° Watch Video Solution

27. If (log).,4 — 1.3868, then(log) 4.01 =

1.3968 (b) 1.3898 (c) 1.3893 (d) none of these

o Watch Video Solution

28. Find the percentage error in calculating

the volume of a cubical box if an error if 1% is


https://dl.doubtnut.com/l/_HPoTEILB18Ld
https://dl.doubtnut.com/l/_lNYCeoeTR3CQ
https://dl.doubtnut.com/l/_wco3LNoHOC0b

made in measuring the length of edges of the

cube.

° Watch Video Solution

1
29. The approximate value of (33)7% is

° Watch Video Solution

30. Use differentials to approximate 4/25. 2

° Watch Video Solution



https://dl.doubtnut.com/l/_wco3LNoHOC0b
https://dl.doubtnut.com/l/_dZOFF0MpOmz4
https://dl.doubtnut.com/l/_vawe9J2kFWwx

31. The circumference of a circle is measured
as 28cm with an error of 0.0lcm. The

percentage error in the area is

o Watch Video Solution

32.If y = z* — 10 and if z changes from 2 to
1.99, what is the approximate change in y ?

Also, find the changed value of y.

o Watch Video Solution



https://dl.doubtnut.com/l/_NtLv6w0WhkSs
https://dl.doubtnut.com/l/_89ZUpTwlvN0x
https://dl.doubtnut.com/l/_bnltc4k3w3QD

33. A circular metal plate expands under
heating so that its radius increases by 2%.
Find the approximate increase in the area of
the plate if the radius of the plate before

heating is 10 cm.

o Watch Video Solution

34. Find the percentage error in calculating
the volume of a cubical box if an error of 1% is
made in measuring the length of edges of the

cube.


https://dl.doubtnut.com/l/_bnltc4k3w3QD
https://dl.doubtnut.com/l/_PCXajQLN8fyc

° Watch Video Solution

35. The time t of a complete oscillation of a

simple pendulum of length [ is given by the

/1
equation T = 27 7 where g is constant.

What is the percentage error in T" when [ is

increased by 1%?

o Watch Video Solution



https://dl.doubtnut.com/l/_PCXajQLN8fyc
https://dl.doubtnut.com/l/_LfsKI7hPbNP9

36. Find the approximate change in the
volume V of a cube of side £ meters caused

by increasing the side by 2%.

o Watch Video Solution

37. If the radius of a sphere is measured as 9
cm with an error of 0.03 cm, then find the

approximating error in calculating its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_zxQOIvSsTw5x
https://dl.doubtnut.com/l/_MOXQZkSZlG9u
https://dl.doubtnut.com/l/_MISzeSHCkAdb

38. Find the approximate value of f(3.02) ,

where f(z) = 3z® + 5z + 3.

° Watch Video Solution

39. Find the approximate volume of metal in a
hollow spherical shell whose internal and
external radii are 3 c¢cm and 3.0005 cm,

respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_MISzeSHCkAdb
https://dl.doubtnut.com/l/_rW4Yb92NeGp5
https://dl.doubtnut.com/l/_3O7db63FoGmw

40. Use differentials to approximate /25. 2.

o Watch Video Solution

41. Use differentials to approximate the cube

root of 127.

o Watch Video Solution

42. Use differentials to find the approximate

value of 4/0. 037 .

o Watch Video Solution



https://dl.doubtnut.com/l/_3O7db63FoGmw
https://dl.doubtnut.com/l/_u5biPYX2rYEq
https://dl.doubtnut.com/l/_hej3mYgQEHPE

43. Use differentials to find the approximate
value of (log).(4.01), having given that

(log),4 = 1. 3863 .

o Watch Video Solution

44. Using differentials find the approximate
value of tan46’, if it is being given that

1° = 0. 01745 radians.

o Watch Video Solution



https://dl.doubtnut.com/l/_hej3mYgQEHPE
https://dl.doubtnut.com/l/_qiyMqUaayLj0
https://dl.doubtnut.com/l/_30kZ3GgHlEEC

45, If in a triangle ABC , the side ¢ and the
angle C remain constant, while the remaining
elements are changed slightly, using

da db
diff tials show that =0
Irerentials show tha csA+cosB

o Watch Video Solution

46. If a triangle ABC, inscribed in a fixed circle,
be slightly varied in such away as to have its

vertices always on the circle, then show that

da db N dc _ 0
casA cos B cosC



https://dl.doubtnut.com/l/_30kZ3GgHlEEC
https://dl.doubtnut.com/l/_8U3vKD09gSQX
https://dl.doubtnut.com/l/_2IyVUuFhvAeF

° Watch Video Solution

47. If y = sinz and = changes from 7 /2 to

22 /14, what is the approximate change in y ?

o Watch Video Solution

48. The radius of a sphere shrinks from 10 to
9.8 cm. Find approximately the decrease in its

volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_2IyVUuFhvAeF
https://dl.doubtnut.com/l/_ZoojfQdfx54C
https://dl.doubtnut.com/l/_EDvhfgkTQfbj

49, A circular metal plate expands under
heating so that its radius increases by k%.
Find the approximate increase in the area of
the plate, if the radius of the plate before

heating is 10 cm.

o Watch Video Solution

50. Find the percentage error in calculating

the surface area of a cubical box if an error of


https://dl.doubtnut.com/l/_EDvhfgkTQfbj
https://dl.doubtnut.com/l/_kEAG6WDf9fOn
https://dl.doubtnut.com/l/_lG1wemKEIGiY

1% is made in measuring the lengths of edges

of the cube.

° Watch Video Solution

51. If there is an error of 01% in the
measurement of the radius of a sphere, find
approximately the percentage error in the

calculation of the volume of the sphere.

o Watch Video Solution



https://dl.doubtnut.com/l/_lG1wemKEIGiY
https://dl.doubtnut.com/l/_hgWBTFaF7zBu

52. The pressure p and the volume v of a gas
are connected by the relation pv'** = const.
Find the percentage error in p corresponding

to a decrease of % in v-

o Watch Video Solution

53. The height of a cone increases by k % its
semi-vertical angle remaining the same. What

is the approximate percentage increase (i) in


https://dl.doubtnut.com/l/_RqBlYHC0i52u
https://dl.doubtnut.com/l/_ZbXE3NsoinTY

total surface area, and (ii) in the volume,

assuming that k is small?

° Watch Video Solution

54. Show that the relative error in computing
the volume of a sphere, due to an error in
measuring the radius, is approximately equal

to three times the relative error in the radius.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZbXE3NsoinTY
https://dl.doubtnut.com/l/_T1OHCH6uXZwB

55. Using differentials, find the approximate

value of 4/25. 02

o Watch Video Solution

56. Using differentials, find the approximate

value of (0. 009)*/3

o Watch Video Solution



https://dl.doubtnut.com/l/_0BHT8supPb9F
https://dl.doubtnut.com/l/_6GhuHpn9havf

57. Using differentials, find the approximate

value of (0. 007)'/3

o Watch Video Solution

58. Using differentials, find the approximate

value of 4/401

o Watch Video Solution



https://dl.doubtnut.com/l/_5maR5vAtodaU
https://dl.doubtnut.com/l/_8VeQ7TbREuhH

59. Using differentials, find the approximate

value of (15)/*

o Watch Video Solution

60. Using differentials, find the approximate

value of (255)'/4

o Watch Video Solution



https://dl.doubtnut.com/l/_qim3ZVkGLSHN
https://dl.doubtnut.com/l/_aD0Z5Pe5Kk7E

61. Using differentials, find the approximate
1
(2. 002)

value of

o Watch Video Solution

62. Using differentials, find the approximate
value of (log),4.04 , it being given that

(log),;q4 = 0. 6021 and (log),,e = 0. 4343.

o Watch Video Solution



https://dl.doubtnut.com/l/_mDrgE52RFNIC
https://dl.doubtnut.com/l/_EzgMxOHyTfzb

63. Using differentials, find the approximate
value of (log) 10.02 , it being given that

(log),10 = 2. 3026 .

o Watch Video Solution

64. Using differentials, find the approximate
value of (log),,10.1 , it being given that

(log),ne = 0.4343.

o Watch Video Solution



https://dl.doubtnut.com/l/_vaNiqihb6hLL
https://dl.doubtnut.com/l/_URdg52wJdNhJ
https://dl.doubtnut.com/l/_WhArYHvBHgbu

65. Find the approximate value of cos6lo
using differentials, it being given that

sin 600 = 0. 86603 and 1o = 0. 01745 radian

o Watch Video Solution

1
Vv25.1

66. Find approximate value of using

differentials.

o Watch Video Solution



https://dl.doubtnut.com/l/_WhArYHvBHgbu
https://dl.doubtnut.com/l/_7Qrfde0qZCd9

67. Using differentials, find approximate value

(22
osmﬁ

o Watch Video Solution

, 117 ,
68. Approximate CoS TS using

differentials.

° Watch Video Solution

69. Approximate (80)1/4 using differentials


https://dl.doubtnut.com/l/_zZbHYzFuqBCn
https://dl.doubtnut.com/l/_2N0rIc7SylUc
https://dl.doubtnut.com/l/_lTCB1xR9dZ2G

° Watch Video Solution

70. Use differentials and find approximate

value of (29)1/3

o Watch Video Solution

71. Using differentials, find the approximate

value of (66)"/°

° Watch Video Solution



https://dl.doubtnut.com/l/_lTCB1xR9dZ2G
https://dl.doubtnut.com/l/_u8yP4soHMb0V
https://dl.doubtnut.com/l/_2Ln6Rklb88of
https://dl.doubtnut.com/l/_s0miqTjQSkd1

72. Using differentials, find the approximate

value of /26

o Watch Video Solution

73. Using differentials, find the approximate

value of 1/37

° Watch Video Solution



https://dl.doubtnut.com/l/_s0miqTjQSkd1
https://dl.doubtnut.com/l/_hu7tcdaBU0yd

74. Using differentials, find the approximate

value of 4/0. 48

o Watch Video Solution

75. Using differentials, find the approximate

value of (82)% upto 3 places of decimal .

o Watch Video Solution



https://dl.doubtnut.com/l/_jBLNYcYaEtp9
https://dl.doubtnut.com/l/_eWlCgFtLfbyB

76. Use differentials to find the approximate

I f 7 i
value of { —2

o Watch Video Solution

77. Using differentials, find the approximate

value of (33)"/®

o Watch Video Solution



https://dl.doubtnut.com/l/_PbKUO8ioYAaV
https://dl.doubtnut.com/l/_44zaH9XTkFRJ

78. Using differentials, find the approximate

value of ,/36. 6

o Watch Video Solution

79. Using differentials, find the approximate

value of 251/3

o Watch Video Solution



https://dl.doubtnut.com/l/_IXSlbIEtegEM
https://dl.doubtnut.com/l/_oIp1UlvmYbxh

80. Using differentials, find the approximate

value of 4/49. 5

o Watch Video Solution

81. Using differentials, find the approximate

value of (3. 968)%/2

o Watch Video Solution



https://dl.doubtnut.com/l/_ObFGWHph7VMq
https://dl.doubtnut.com/l/_qSXByiIbDMn2

82. Using differentials, find the approximate

value of (1. 999)°

o Watch Video Solution

8. Using differentials, find the approximate

value of 4/0. 082

o Watch Video Solution



https://dl.doubtnut.com/l/_ZIzEjxqQiSQn
https://dl.doubtnut.com/l/_6dtRQlDE7Ha0

84. Find the approximate value of f(2.01) ,

where f(z) = 4z* + 5z + 2.

o Watch Video Solution

85. Find the approximate value of f(5.001) ,

where f(z) = 2° — 7z® + 15.

o Watch Video Solution



https://dl.doubtnut.com/l/_HRIJ3kX10gTh
https://dl.doubtnut.com/l/_S8Qiv6ccfWhi

86. Find the approximate value of (log),,1005 ,

given that (log),,e = 0. 4343

° Watch Video Solution

87. If the radius of a sphere is measured as 9
cm with an error of 0.03 cm, find the
approximate error in calculating its surface

area.

o Watch Video Solution



https://dl.doubtnut.com/l/_qiBFwxeJEV70
https://dl.doubtnut.com/l/_Tf8Sc73GhPSl
https://dl.doubtnut.com/l/_k8JFTQTe9zIL

88. Find the approximate change in the
surface area of a cube of side £ metres caused

by decreasing the side by 1%.

o Watch Video Solution

89. If the radius of a sphere is measured as 7 m
with an error or 0.02 m, find the approximate

error in calculating its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_k8JFTQTe9zIL
https://dl.doubtnut.com/l/_mbkHPctmvpCu
https://dl.doubtnut.com/l/_fLurB3DBvS1a

90. Find the approximate change in the
volume of a cube of side x metres caused by

increasing the side by 1%.

o Watch Video Solution

91. For the function y = z? , if z = 10 and

x=0.1.Findy.

o Watch Video Solution



https://dl.doubtnut.com/l/_fLurB3DBvS1a
https://dl.doubtnut.com/l/_Lg4xcUVjsIZW

92. If y = (log).x , then find y when z =3

and z = 0. 03.

o Watch Video Solution

93. If the relative error in measuring the radius
of a circular plane is o, find the relative error

in measuring its area.

o Watch Video Solution



https://dl.doubtnut.com/l/_EzPPx0NXrfbC
https://dl.doubtnut.com/l/_bqF6CrykNSLi

94. If the percentage error in the radius of a
sphere is a , find the percentage error in its

volume.

o Watch Video Solution

95. A piece of ice is in the form of a cube melts
so that the percentage error in the edge of
cubeis a , then find the percentage error in its

volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_bG8TqUsmF561
https://dl.doubtnut.com/l/_McEKo4vZPWVJ

96. If there is an error of 2% in measuring the
length of simple pendulum, then percentage

error in its period is: 1% (b) 2% (c) 3% (d) 4%

o Watch Video Solution

97. If there is an error of a% in measuring the
edge of a cube, then percentage error in its
surface is (a) 2a% (b) % % (c) 3a% (d) none of

these

o Watch Video Solution



https://dl.doubtnut.com/l/_McEKo4vZPWVJ
https://dl.doubtnut.com/l/_H2fejzvIlLiJ
https://dl.doubtnut.com/l/_tt8uyq1C6CXu

98. If an error of k% is made in measuring the

radius of a sphere, then percentage error in its

volume is (a) k% (b) 3k% (c) 2k% (d) k& /3 %

o Watch Video Solution

99. The height of a cylinder is equal to the
radius. If an error of a % is made in the
height, then percentage error in its volume is

a% (b)2a% (c) 3a % (d) none of these

| = 1


https://dl.doubtnut.com/l/_tt8uyq1C6CXu
https://dl.doubtnut.com/l/_gTDvSgi2Y2bU
https://dl.doubtnut.com/l/_JEPGWeAg9TPQ

I &9 Watch Video Solution I

100. While measuring the side of an
equilateral triangle an error of k% is made,

the percentage error in its area is k% (b)

2k%(c)§%(d)3k%

o Watch Video Solution

101. If (log) 4 = 1. 3868 , then (log) 4.01 =

(a) 1.3968 (b) 1.3898 (c) 1.3893 (d) none of these

l o Watch Video Solution ‘


https://dl.doubtnut.com/l/_JEPGWeAg9TPQ
https://dl.doubtnut.com/l/_Zr5gYsdb8KjZ
https://dl.doubtnut.com/l/_R1kXiAEkmvWy

102. A sphere of radius 100 mm shrinks to

radius 98 mm, then the approximate decrease

in its volume is 12000 = mm3 (b) 800 m mm?

(c) 80000 7w mm? (d) 120 w mm?

o Watch Video Solution

103. If the ratio of base radius and height of a

cone is 1:2 and percentage error in radius is


https://dl.doubtnut.com/l/_R1kXiAEkmvWy
https://dl.doubtnut.com/l/_eqQWqiZWb60z
https://dl.doubtnut.com/l/_SxOtpWx4ubdj

A% , then the error in its volume is A % (b)

2 % (c) 3A % (d) none of these

° Watch Video Solution

104. The pressure P and volume V of a gas are
1

connected by the relation PV 4+~ constant.

The percentage increase in the pressure

corresponding to a deminition of % in the

volume is % % (b) % % (c) % % (d) none of

these

° Watch Video Solution



https://dl.doubtnut.com/l/_SxOtpWx4ubdj
https://dl.doubtnut.com/l/_xvaOC92UASlk

105.1f y = z", then the ratio of relative errors

in yandz is 1: 1 (b) 2:1(c) 1:n (d) n:1

° Watch Video Solution

106. The approximate value of (33)'/% is (a)

2.0125 (b) 2.1 (c) 2.01 (d) none of these

o Watch Video Solution



https://dl.doubtnut.com/l/_xvaOC92UASlk
https://dl.doubtnut.com/l/_n5aEy8cb8QzY
https://dl.doubtnut.com/l/_qdAtrlflHnc9

107. The circumference of a circle is measured
as 28cm with an error of 0.0lcm. The

percentage error in the area is ) 0. 01 (c)

1
— (d) none of these

7

12 P

o Watch Video Solution



https://dl.doubtnut.com/l/_p629weUOm3Zu

