
PHYSICS

BOOKS - MODERN PUBLICATION

Elasticity

Example

1. A wire increases by  of its length when

a stress of  is applied on it what is

10− 3

108Nm− 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NHtlYQSeWkc3


the Young's modulus of the material of the

wire?

Watch Video Solution

2. Find the bulk modulus of water from the

following data : Initial volume = 500.0 litre,

pressure increase-100.0 atm, �nal volume-497.5

litre.

Watch Video Solution

https://dl.doubtnut.com/l/_NHtlYQSeWkc3
https://dl.doubtnut.com/l/_RIBlOqIBgQto


3. A cube of aluminium of each side 4 cm is

subjected to a tangential (shearing) force. The

top face of the cube is sheared through 0.012

cm with respect to the bottom Find shearing

strain Given  dyne 

Watch Video Solution

ν = 2.08 × 1011 cm2

4. A cube of aluminium of each side 4 cm is

subjected to a tangential (shearing) force. The

top face of the cube is sheared through 0.012

https://dl.doubtnut.com/l/_ZWt8IDpliIOp
https://dl.doubtnut.com/l/_PujJ4S2n1taz


cm with respect to the bottom Find shearing

stress and shearing force. Given

 dyne 

Watch Video Solution

ν = 2.08 × 1011 cm2

5. A steel wire of length 3.6 m and cross

section  stretches by the same

amount as a copper wire of length 2.4 m and

cross-section  under a given load.

What is the ratio of the Young's modulus of

steel to that of copper?

2.5 × 10− 5m2

3.2 × 103m2

https://dl.doubtnut.com/l/_PujJ4S2n1taz
https://dl.doubtnut.com/l/_P4aYDMZqtx68


Watch Video Solution

6. If a compressive force of  N is

exerted on the end of a 20 cm long bone of

cross-sectional area . will the bone

break? Given, compressive strength of bone =

 and Young's modulus of bone 

Watch Video Solution

3.0 × 104

3.6cm2

7.7 × 108Nm2

1.5 × 1010Nm2

https://dl.doubtnut.com/l/_P4aYDMZqtx68
https://dl.doubtnut.com/l/_ykLmEEmUQUNK


7. If a compressive force of  N is

exerted on the end of a 20 cm long bone of

cross-sectional area . if the bone do not

break, by how much does it shorten ? Given,

compressive strength of bone =

 and Young's modulus of bone 

Watch Video Solution

3.0 × 104

3.6cm2

7.7 × 108Nm2

1.5 × 1010Nm2

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


8. A hollow cylindrical column of steel support

a load of 16,000 kg. The inner and outer radii

of the column are 40 cm and 50 cm

respectively. Assuming the load distribution to

be uniform, calculate the compressional strain

of the column. Given that Young's modulus of

steel =  Pa.

Watch Video Solution

2.0 × 1041

https://dl.doubtnut.com/l/_0veIqDfMQADx


9. Find the elongation of the steel and brass

wire in the Fig. Unloaded length of steel wire-

1.5 m, unloaded length of brass wires 1 m,

diameter of each wire 0.3 cm. Young's modulus

for steel-  and that for brass= 20x1010Pa

https://dl.doubtnut.com/l/_fNV1XN9pjMFo


  

Watch Video Solution

90x1010Pa

https://dl.doubtnut.com/l/_fNV1XN9pjMFo
https://dl.doubtnut.com/l/_boOkETHHUCy0


10. A mass of 5.0 kg is hung from a copper wire

of 5 mm diameter and 2 m in length. Calculate

the extension produced. What should be the

minimum. diameter of the wire, so that its

elastic limit is not exceeded? Elastic limit for

copper=  and Y for copper-

1.1 x10^12 dyne cm^2.

Watch Video Solution

1.5x109dy ≠ cm− 2

11. A 45 kg tra�c light is suspended with two

steel wires of equal lengths and radii 0.5cm. if

https://dl.doubtnut.com/l/_boOkETHHUCy0
https://dl.doubtnut.com/l/_Tc9Pu4Nf7ya6


the wires make an angle of  with the

horizontal, what is the fractional increase in

their length due to the weight of the light?

given youngs modulus of Steel =

Watch Video Solution

15∘

2 × 1011Nm− 2

12. A wire suspended vertically from one of its

ends is stretched by attaching a weight of 200

N to the lower end. The weight stretches the

https://dl.doubtnut.com/l/_Tc9Pu4Nf7ya6
https://dl.doubtnut.com/l/_lOtRuktaPntu


wire by 1 mm. Find the elastic energy stored in

the wire.

Watch Video Solution

13. If S is stress and Y is Young's modulus of

material of a wire, �nd the energy stored in

the wire per unit volume in terms of S and Y.

Watch Video Solution

https://dl.doubtnut.com/l/_lOtRuktaPntu
https://dl.doubtnut.com/l/_G6Aln3Diszcy


14. By how much the pressure on one litre of

water be changed to compress it by 0.1 % ?

Given that bulk modulus of the water -

 Pa.

Watch Video Solution

2.2 × 109

15. The pressure of a medium is changed from

Pa to  Pa and change in

volume is 10% keeping temperature constant.

Find the bulk modulus of the medium.

1.01 × 105 1.165 × 105

https://dl.doubtnut.com/l/_Z19GM58Ogjld
https://dl.doubtnut.com/l/_zfCXPgTAmbth


Watch Video Solution

16. Two metal plates are held together by two

rivets width radii of 0.2 cm. If the maximum

shear stress a single rivet can withstand is

, how much force must be applied

parallel to the plates to shear o� both the

rivets?

Watch Video Solution

5 × 108Nm2

https://dl.doubtnut.com/l/_zfCXPgTAmbth
https://dl.doubtnut.com/l/_v0pHjzLocCLP


17. A square lead slab of side 50 cm and

thickness 50 cm is subjected to a shearing

force (on its narrow face) of magnitude

. The lower edge is riveted to the

�oor. How much is the upper edge displaced, if

the shear modulus of lead is  Pa?

Watch Video Solution

9.0 × 104N

5.6 × 109

18. A stone of 0.5 kg mass is attached to one

end of a 0.8 m long aluminium wire of 0.7 mm

https://dl.doubtnut.com/l/_hilKXaz1MZej
https://dl.doubtnut.com/l/_an3iJ5pmS6sh


diameter and suspended vertically . The stone

is now rotated in a horizontal plane at a rate

such that the wire makes an angle of  with

the vertical . �nd the increase in the length of

the wire . The Young's modulus of aluminium =

, = 0.9962 , cos  =

0.0872

Watch Video Solution

85∘

7 × 1010Nm− 2 sin 85∘ 85∘

19. A load of 31.4 kg is suspended from a wire

of radius  m and density ,10− 3 9 × 103kgm− 3

https://dl.doubtnut.com/l/_an3iJ5pmS6sh
https://dl.doubtnut.com/l/_tXpiGSU2r9ni


Calculate the change in temperature of the

wire, if 75% of the work done is converted into

heat. Given that Young's modulus and heat.

capacity of the material of the wire are

 and 

respectively.

Watch Video Solution

9.8 × 1010Nm− 2 490Jkg− 1K − 1

20. What is deforming force?

Watch Video Solution

https://dl.doubtnut.com/l/_tXpiGSU2r9ni
https://dl.doubtnut.com/l/_FtUscOIja91e
https://dl.doubtnut.com/l/_qo17uTOSKNY2


21. which is a property of a body that opposes

its deformation?

Watch Video Solution

22. under what condition, the restoring forces

are equal and opposite to the external

deforming force?

Watch Video Solution

https://dl.doubtnut.com/l/_qo17uTOSKNY2
https://dl.doubtnut.com/l/_u2vIoMVX7HYH


23. Which of the two forces deforming or

restoring is responsible for elastic behaviour

of a substance?

Watch Video Solution

24. State Hooke's law.

Watch Video Solution

25. what is the limitation of hooke`s law?

https://dl.doubtnut.com/l/_GzLHm4t6kKIg
https://dl.doubtnut.com/l/_BIy2iMSgMles
https://dl.doubtnut.com/l/_y0g39KPJNvNX


Watch Video Solution

26. de�ne stress and give its SI unit

Watch Video Solution

27. what are the factors on which modulus of

elasticity of a material depends?

Watch Video Solution

https://dl.doubtnut.com/l/_y0g39KPJNvNX
https://dl.doubtnut.com/l/_AiyKioCZ8Gyq
https://dl.doubtnut.com/l/_mM2h9cjlYdQd


28. Why do we prefer steel to manufacture a

spring?

Watch Video Solution

29. In stretching a wire, work has to be

performed. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_Y8S9eMxKeSlI
https://dl.doubtnut.com/l/_6D9lq7Sl2YH3


30. When a wire is stretched, work has to be

done. What happens to the work done during

the stretching of the wire?

Watch Video Solution

31. Which of the three elastic moduli possible

in all the three states of matter?

Watch Video Solution

https://dl.doubtnut.com/l/_gGXUJBnJLS6m
https://dl.doubtnut.com/l/_1neK5PCTJHUW


32. A hard wire is broken by bending it

repeatedly in opposite direction. Why?

Watch Video Solution

33. what is meant by elastic fatigue?

Watch Video Solution

34. why any metallic part of a machinery is

never subjected to a stress beyond the elastic

https://dl.doubtnut.com/l/_dXzcVL9HDOyb
https://dl.doubtnut.com/l/_U3Pmlw9lYxtZ
https://dl.doubtnut.com/l/_XV7Yh6bHS1u5


limit of the material?

Watch Video Solution

35. What is an elastomer?

Watch Video Solution

36. Why are electric poles given hollow

structure?

Watch Video Solution

https://dl.doubtnut.com/l/_XV7Yh6bHS1u5
https://dl.doubtnut.com/l/_mprE5VDgEWLL
https://dl.doubtnut.com/l/_sFhaqh4peE03


37. Name factors which a�ect the property of

elasticity of a solid.

Watch Video Solution

38. Distinguish between elasticity and

plasticity.

Watch Video Solution

https://dl.doubtnut.com/l/_I1lE0TUsB9Q0
https://dl.doubtnut.com/l/_vLUCOl4MJjIK


39. Elasticity has di�erent meaning in physics

and in our daily life. Comment.

Watch Video Solution

40. What is the cause of elasticity?

Watch Video Solution

41. represent graphically the variation of

extension with load in an elastic body. On the

https://dl.doubtnut.com/l/_fSluIGggkRdA
https://dl.doubtnut.com/l/_T5H2aLp7smqO
https://dl.doubtnut.com/l/_KWtF5uaBedA1


graph, mark: Hooke's law region

Watch Video Solution

42. represent graphically the variation of

extension with load in an elastic body. On the

graph, mark: Elastic limit

Watch Video Solution

43. represent graphically the variation of

extension with load in an elastic body. On the

https://dl.doubtnut.com/l/_KWtF5uaBedA1
https://dl.doubtnut.com/l/_cDxhSOrK6IXp
https://dl.doubtnut.com/l/_fqC8nB0CRPc6


graph, mark: Yield point

Watch Video Solution

44. represent graphically the variation of

extension with load in an elastic body. On the

graph, mark: breaking point

Watch Video Solution

45. Draw a schematic of a graph of the applied

force versus resulting elongation of a metallic

https://dl.doubtnut.com/l/_fqC8nB0CRPc6
https://dl.doubtnut.com/l/_x3856ZGUlOmq
https://dl.doubtnut.com/l/_ROZeSasBb8Ki


wire. Show the elastic limit on this graph.

What feature of this graph is related to the

value of Young's modulus of material of wire?

Watch Video Solution

46. The stress-strain graph for a metal wire

shown in the Fig. Upto the point E, the wire

returns to its original state O along the curve

EPO, when it is gradually unloaded. The point B

corresponds to the fracture of the wire. Upto

what point on the curve is Hooke's law

https://dl.doubtnut.com/l/_ROZeSasBb8Ki
https://dl.doubtnut.com/l/_LSNYmE3v076h


obeyed? (This point is sometimes called

'proportional limit'). 

Watch Video Solution

47. The stress-strain graph for a metal wire

shown in the Fig. Upto the point E, the wire

https://dl.doubtnut.com/l/_LSNYmE3v076h
https://dl.doubtnut.com/l/_OsBm13sR6eUK


returns to its original state O along the curve

EPO, when it is gradually unloaded. The point B

corresponds to the fracture of the wire. Which

point on the curve corresponds to 'elastic

limit' or 'yield point of the wire ? 

Watch Video Solution

https://dl.doubtnut.com/l/_OsBm13sR6eUK
https://dl.doubtnut.com/l/_JyFHBjY9Y7bS


48. The stress-strain graph for a metal wire

shown in the Fig. Upto the point E, the wire

returns to its original state O along the curve

EPO, when it is gradually unloaded. The point B

corresponds to the fracture of the wire.

Indicate the elastic and plastic regions of the

stress-strain graph. 

https://dl.doubtnut.com/l/_JyFHBjY9Y7bS


Watch Video Solution

49. The stress-strain graph for a metal wire

shown in the Fig. Upto the point E, the wire

returns to its original state O along the curve

EPO, when it is gradually unloaded. The point B

corresponds to the fracture of the wire.

Describe what happens, when the wire is

loaded up to a stress corres-ponding to the

point A on the graph and then unloaded

gradually. In particular, explain the dotted

https://dl.doubtnut.com/l/_JyFHBjY9Y7bS
https://dl.doubtnut.com/l/_6UooDh8hsYqW


curve. 

Watch Video Solution

50. The stress-strain graph for a metal wire

shown in the Fig. Upto the point E, the wire

returns to its original state O along the curve

https://dl.doubtnut.com/l/_6UooDh8hsYqW
https://dl.doubtnut.com/l/_cpdfZVbQT05w


EPO, when it is gradually unloaded. The point B

corresponds to the fracture of the wire.

Indicate the elastic and plastic regions of the

stress-strain graph. 

Watch Video Solution

https://dl.doubtnut.com/l/_cpdfZVbQT05w


51. The stress versus strain graphs for wires of

two materials A and B are as shown in Fig.

Which material is more ductile ? 

Watch Video Solution

https://dl.doubtnut.com/l/_w0Zy0R3PdBqr


52. The stress versus strain graphs for wires of

two materials A and B are as shown in Fig.

Which material is more brittle? 

Watch Video Solution

https://dl.doubtnut.com/l/_YI7K1hsH9Q27


53. Why do we prefer steel to manufacture a

spring?

Watch Video Solution

54. The length of a wire increases by 8mm.

Then a weight of 3 kg is hung. if all conditions

are the same, what will be the increase in its

length when diameter is doubled?

Watch Video Solution

https://dl.doubtnut.com/l/_eZgvoIsBeoa5
https://dl.doubtnut.com/l/_jGRYurg7dDaX
https://dl.doubtnut.com/l/_gO84eAWPkEr0


55. A wire stretches by a certain amount under

a load. If the load and radius are both

increased to four times, �nd the stretch

caused in the wire.

Watch Video Solution

56. Two wires of di�erent materials are

suspended from a rigid support. They have

same length and diameter and carry the

sameload at the free ends. Will extension,

strain and stress be di�erent?

https://dl.doubtnut.com/l/_gO84eAWPkEr0
https://dl.doubtnut.com/l/_m1U4mughS7MW


Watch Video Solution

57. Steel is more elastic than rubber. Explain

why?

Watch Video Solution

58. The length of a metallic wire is  : when

tension on the wie is  , and length is ,

when the tension in the wire is  , Find

original length of the wire.

L1

T1 L2

T2

https://dl.doubtnut.com/l/_m1U4mughS7MW
https://dl.doubtnut.com/l/_a7fzRCsSKWjm
https://dl.doubtnut.com/l/_OEJvwyNKygMs


Watch Video Solution

59. An elastic wire is cut to half its original

length. How would it a�ect the maximum load

that the wire can support?

Watch Video Solution

60. The breaking force for a wire is F. what will

be the breaking force for two parallel wires of

the same size?

Watch Video Solution

https://dl.doubtnut.com/l/_OEJvwyNKygMs
https://dl.doubtnut.com/l/_9AMde0tVUJ5o
https://dl.doubtnut.com/l/_p9NuJrK9bIeX


61. The breaking force for a wire is F, what will

be the breaking force for a single wire of

double the thickness?

Watch Video Solution

62. A cable is replaced by another of the same

length and material but of twice diameter. 

How does this a�ect elongation under a given

load?

https://dl.doubtnut.com/l/_p9NuJrK9bIeX
https://dl.doubtnut.com/l/_SwKgyRBbqgWZ
https://dl.doubtnut.com/l/_MYdmgNLxjpk1


Watch Video Solution

63. A cable is replaced by another of the same

length and material of twice diameter. How

many times will be the maximum load

supported by the latter as compared to the

former?

Watch Video Solution

64. Why do spring balances show wrong

readings after they have been used for a long

https://dl.doubtnut.com/l/_MYdmgNLxjpk1
https://dl.doubtnut.com/l/_cmck47vzuvfw
https://dl.doubtnut.com/l/_nrUOZXOuHd0o


time?

Watch Video Solution

65. Why bridges are declared unsafe after long

use?

Watch Video Solution

66. Read the following two statements below

carefully and state, with reasons, if it is true or

https://dl.doubtnut.com/l/_nrUOZXOuHd0o
https://dl.doubtnut.com/l/_vMnxoxspwnaV
https://dl.doubtnut.com/l/_KyOArl6pEvJv


false. The Young’s modulus of rubber is

greater than that of steel,

Watch Video Solution

67. Read the following two statements below

carefully and state, with reasons, if it is true or

false. The stretching of a coil is determined by

its shear modulus.

Watch Video Solution

https://dl.doubtnut.com/l/_KyOArl6pEvJv
https://dl.doubtnut.com/l/_S7DhpavzrKqc


68. read the statement below carefully and

state with reasons if it is true or false. When a

material is under tensile stress the restoring

forces are caused by Inter atomic attraction

while under compressional stress the

restoring forces are due to interatomic

repulsion.

Watch Video Solution

https://dl.doubtnut.com/l/_SuQGby5sq1Mi


69. Graphite consists of plains of carbon

atoms. sach carbon atoms in the plains are

held by very weak forces. what kind of elastic

properties do you expect from graphite?

Watch Video Solution

70. Why a solid is ductile or brittle?

Watch Video Solution

https://dl.doubtnut.com/l/_RB6SJTO1ssiG
https://dl.doubtnut.com/l/_TYIHjoguWTts


71. Find stress, strain and Young's modulus of

elasticity in the case of a wire 1.5 m long and

 in cross-section, if it increases by 1.55

mm in length, when a weight of 10 kg is

suspended from it.

Watch Video Solution

1mm2

72. A structural steel rod has a radius of 10

mm and a length of 1.0 m. A 100 kN force

stretches it along its length. Calculate stress.

https://dl.doubtnut.com/l/_pJoq1YvPJRee
https://dl.doubtnut.com/l/_SKslCSnTUmU5


Young's modulus of structural steel is

Watch Video Solution

2.0 × 1011Nm− 2

73. A structural steel rod has a radius of 10

mm and a length of 1.0 m. A 100 kN force

stretches it along its length. Calculate

elongation. Young's modulus of structural

steel is 

Watch Video Solution

2.0 × 1011Nm− 2

https://dl.doubtnut.com/l/_SKslCSnTUmU5
https://dl.doubtnut.com/l/_nhvIQ0aU088N
https://dl.doubtnut.com/l/_mwG2R8iKP2Uh


74. A structural steel rod has a radius of 10

mm and a length of 1.0 m. A 100 kN force

stretches it along its length. Calculate strain

on the rod. Young's modulus of structural

steel is 

Watch Video Solution

2.0 × 1011Nm− 2

75. What force is required to stretch a copper

wire  in cross-section to double its

length? Y for copper is  dyne. cm

Watch Video Solution

1cm2

1.26 × 1012

https://dl.doubtnut.com/l/_mwG2R8iKP2Uh
https://dl.doubtnut.com/l/_UPBvqeHlASON


76. Determine the force required to double the

length of a steel wire of area of cross section

 Young's modulus of steel- 

Watch Video Solution

5 × 10− 5m2

2 × 1011Nm− 2

77. A load of 2 kg produces an extension of 1

mm in a wire 3 mm in length and 1 mm in

https://dl.doubtnut.com/l/_UPBvqeHlASON
https://dl.doubtnut.com/l/_o4mUywbQ1fMZ
https://dl.doubtnut.com/l/_z8YYQaTEHAuX


diameter Calculate the Young's modulus of the

wire

Watch Video Solution

78. Calculate the percentage increase in length

of a wire of diameter 2 mm stretched by force

of 1 kgf. Young's modulus of the material of

wire 

Watch Video Solution

15 × 1010Nm− 2

https://dl.doubtnut.com/l/_z8YYQaTEHAuX
https://dl.doubtnut.com/l/_5j33NVTt7LlB


79. Find the maximum length of the steel wire

that can hang without breaking. Given that

breaking stress for steel  and

density of steel- 

Watch Video Solution

7.9x1011Nm− 2

7.9 × 103kgm− 3

80. A silica glass rod has a diameter of 1 cm

and is 10 cm long. Estimate the largest mass

that can be hung from it without breaking it.

Given that Young's modulus of silica -6.5

https://dl.doubtnut.com/l/_EAkYN418Edlj
https://dl.doubtnut.com/l/_xOoR7J2H1BMS


xx10^10 Nm^-2

5.0xx10^7

Watch Video Solution

and break ∈ gstressf or silica −

Nm− 2

81. A steel wire of length 5.0 m and cross-

section  stretches by the same

amount as a copper wire of length 3.0 m and

cross-section  under a given

load. What is the ratio of Young's modulus of

steel to that of copper?

3.0 × 10− 5m2

4.0 × 10− 5m2

https://dl.doubtnut.com/l/_xOoR7J2H1BMS
https://dl.doubtnut.com/l/_ugGjqEJWgaq8


Watch Video Solution

82. A mass of 5.0 kg is hung from a copper wire

of 5 mm diameter and 2 m in length. Calculate

the extension produced. What should be the

minimum. diameter of the wire, so that its

elastic limit is not exceeded? Elastic limit for

copper=  and Y for copper-

1.1 x10^12 dyne cm^2.

Watch Video Solution

1.5x109dy ≠ cm− 2

https://dl.doubtnut.com/l/_ugGjqEJWgaq8
https://dl.doubtnut.com/l/_8DKWUDQBxYKq


83. The average depth of Indian ocean is 3 km.

Find the fractional compression of water at

the bottom of the ocean, given that bulk

modulus of water id .

Watch Video Solution

2.2 × 109Nm− 2

84. A solid ball 3 cm in diameter is submerged

in a lake to a depth, where the pressure is

 Find the change in volume of the104kgfm− 2

https://dl.doubtnut.com/l/_llreYda3Pagi
https://dl.doubtnut.com/l/_0tAHFtMHjuHw


ball, if bulk modulus of the material of the ball

is 

Watch Video Solution

106Nm− 2

85. When a metallic cube is subjected to a

stress of , each side of the cube

gets shortened by 1%. Find volumetric strain

and bulk modulus of the metal.

Watch Video Solution

6 × 109Nm− 2

https://dl.doubtnut.com/l/_0tAHFtMHjuHw
https://dl.doubtnut.com/l/_bZYF8jXvgrZl


86. A solid ball 300 cm in diameter is

submerged in a lake a such a depth that the

pressure exerted by water is .

Find the change in volume of the ball at this

depth k for material of the ball =

Watch Video Solution

1.0kgfcm− 2

1.0 × 1013dy ≠ cm− 2

87. A sphere contracts to 0.01% volume, when

taken to the bottom of sea 1 km deep. Find the

https://dl.doubtnut.com/l/_pS4ZPax8LKRm
https://dl.doubtnut.com/l/_A0WmqBWcDPnx


bulk modulus of the material of the sphere.

Density of sea water = .

Watch Video Solution

1.0 × 103kg/m3

88. If the normal density of sea water is

, what will be its density at a depth

of 3km? Given compressibility of water =

 per atmosphere. 1 atmospheric

pressure = , g= .

Watch Video Solution

1.00g/cm3

5 × 10− 5

106dy ≠ /cm2 980cm/s2

https://dl.doubtnut.com/l/_A0WmqBWcDPnx
https://dl.doubtnut.com/l/_Gvy7e7CjQC3g
https://dl.doubtnut.com/l/_Es0NSzxoY5DJ


89. What is the density of lead under a

pressure of  , if the bulk

modulus of lead is  and normal

density of lead is ?

Watch Video Solution

2 × 108Nm− 2

8 × 109Nm− 2

11.4gcm− 3

90. A metallic cube whose each side is 10 cm is

subjected to a shearing force of 100 kgf. The

top face is displaced through 0.25 cm with

respect to the bottom ? Calculate the shearing

stress, strain and shear modulus.

https://dl.doubtnut.com/l/_Es0NSzxoY5DJ
https://dl.doubtnut.com/l/_oWYJI1VhNhXo


Watch Video Solution

91. An Indian rubber cube of side 7 cm has one

side �xed, while a tangential force equal to the

weight of 200 kilogram is applied to the

opposite face. Find the shearing strain

produced and distance through which th

strained side moves. Modulus of rigidity for

rubber is 

Watch Video Solution

2 × 107dy ≠ cm− 2

https://dl.doubtnut.com/l/_oWYJI1VhNhXo
https://dl.doubtnut.com/l/_ZxFlhy6oRgwK
https://dl.doubtnut.com/l/_lWLGXyAjVl5Q


92. The Young's modulus for Steel is

. If the interatomic spacing

for the metal is , �nd the increase in the

interatomic spacing for a force of 

Watch Video Solution

2.0 × 1011Nm− 2

2.8
∘
A

109Nm− 2

93. A stress of  is required for

breaking a material. If the density of the

material is , then what should

be the minimum length of the wire made of

106N /m2

3 × 103Kg/m3

https://dl.doubtnut.com/l/_lWLGXyAjVl5Q
https://dl.doubtnut.com/l/_pNi400ZqgV07


the same material so that it breaks by its own

weight 

Watch Video Solution

(g = 10m/s2)

94. An Indian rubber cord 10 m long is

suspended vertically How much does it stretch

under its own weight Density of rubber=

 and Young's modulus of

rubber - 

Watch Video Solution

1.5 × 103kgm− 3

5 × 108Nm− 2

https://dl.doubtnut.com/l/_pNi400ZqgV07
https://dl.doubtnut.com/l/_Zwj4JIV4auJS
https://dl.doubtnut.com/l/_7vRGwWOKbiJ4


95. A mass of 100 g is attached to the end of a

rubber string 49 cm long and of cross-

sectional area 20  When the mass is

whirled round at a constant angular speed of

40 rps, it moves along a circular path of radius

51 cm. Find young's modulus of rubber.

Watch Video Solution

mm2

96. A rubber cord catapult has a cross

sectional area  and total unstretched

length of 10cm. It is stretched to 12cm and

1mm2

https://dl.doubtnut.com/l/_7vRGwWOKbiJ4
https://dl.doubtnut.com/l/_foYhsQoazv5K


then released to project a missile of mass 5g.

Find the velocity of projection of missile and

tension in the cord. Young's modulus =

Watch Video Solution

5 × 108Nm− 2

97. Two parallel steel wires A and B are �xed to

rigid support at the upper ends and subjected

to the same load at the lower ends The

lengths of the wires are in the ratio 4:5 and

their radii are in the ratio 4:3. The increase in

https://dl.doubtnut.com/l/_foYhsQoazv5K
https://dl.doubtnut.com/l/_oTssjiUlF2yc


the length of the wire A is 1 mm. Calculate the

increase in the length of the wire B.

Watch Video Solution

98. A steel wire and copper wire of the same

diameter and of length 1m and 2m respectively

are connected end to end and a force is

applied. The increase in length of the

combination is 0.01m.Calculate the elongation

produced in the individual wires. Given that Y

https://dl.doubtnut.com/l/_oTssjiUlF2yc
https://dl.doubtnut.com/l/_0XxYLbRteUMV


of copper is 12 x 10^(10) Nm^(2) and that of

steel is 20 x 10^(10) N m^(-2).

Watch Video Solution

99. A composite wire of uniform diameter 3

mm consists of a copper wire of length 2.2 m

and a steel wire of length 1.6m stretches under

a load by 0.7 mm Calculate the load, given that

the Young's modulus for copper in 

Pa and that for steel is  Pa.

Watch Video Solution

1.1 × 1011

20 × 1011

https://dl.doubtnut.com/l/_0XxYLbRteUMV
https://dl.doubtnut.com/l/_iJWfEVkdX4R0


100. A wire loaded by a weight of density

 is found to be of length 95cm. On

immersing the weight in water, the length

decreased by 0.19cm. Find the original length

of the wire.

Watch Video Solution

7.8gcm− 3

101. A light rod of length 2m is suspended

from the ceiling horizontally by means of two

vertical wires of equal length tied to its ends.

https://dl.doubtnut.com/l/_iJWfEVkdX4R0
https://dl.doubtnut.com/l/_5WUzIii8VBwn
https://dl.doubtnut.com/l/_ugzowxe6mv1e


One of the wire is made of steel and is of cross

section  and other is of brass of cross

section  Find out the position along

the rod at which a weight may be hung to

produce equal stresses in both the wires.

Watch Video Solution

0.1cm2

0.2cm2

102. A light rod of length 2m is suspended

from the ceiling horizontally by means of two

vertical wires of equal length tied to its ends.

One of the wire is made of steel and is of cross

https://dl.doubtnut.com/l/_ugzowxe6mv1e
https://dl.doubtnut.com/l/_lJxOczs4HmSj


Exercise

section  and other is of brass of cross

section  Find out the position

along the rod at which a weight may be hung

to produce equal stresses in both the wires.

Watch Video Solution

10− 3m2

2 × 10− 2m2

1. Discuss stress-strain graph.

Watch Video Solution

https://dl.doubtnut.com/l/_lJxOczs4HmSj
https://dl.doubtnut.com/l/_c0zOlsy2489Q
https://dl.doubtnut.com/l/_Y7RNsaZTj5g1


2. De�ne stress and strain. Also describe brie�y

the types of stress and strain.

Watch Video Solution

3. Give SI unit of Young's modulus of elasticity.

Watch Video Solution

4. De�ne modulus of rigidity. Give its units and

dimensions.

https://dl.doubtnut.com/l/_Y7RNsaZTj5g1
https://dl.doubtnut.com/l/_JxIHgGqKm5e5
https://dl.doubtnut.com/l/_KIOMfAy9YJOX


Watch Video Solution

5. Steel is more elastic than rubber. Explain

why?

Watch Video Solution

6. Steel is more elastic than rubber. Explain

why?

Watch Video Solution

https://dl.doubtnut.com/l/_KIOMfAy9YJOX
https://dl.doubtnut.com/l/_eWmvW5TJg9RK
https://dl.doubtnut.com/l/_0vgucM0mcpOM
https://dl.doubtnut.com/l/_0TmkMjJJaYIa


7. Hollow shafts are preferred to solid shafts

for transmitting torque. Explain.

Watch Video Solution

8. What are ductile materials?

Watch Video Solution

9. Why do spring balances show wrong

readings after they have been used for a long

time?

https://dl.doubtnut.com/l/_0TmkMjJJaYIa
https://dl.doubtnut.com/l/_5hrL2bAan3lu
https://dl.doubtnut.com/l/_zEJEUlUJlbM3


Watch Video Solution

10. De�ne potential enrgy of a body .Find an

expression for the potential energy of a

stretched spring.

Watch Video Solution

11. De�ne Young's modulus of elasticitiy.

normal stress and longitudinal strain. Give

unit of each of them. Derive an expression for

https://dl.doubtnut.com/l/_zEJEUlUJlbM3
https://dl.doubtnut.com/l/_X742bZyk3JQk
https://dl.doubtnut.com/l/_Kn7c1diXjkJM


the elastic potential energy of a wire, when

stretched.

Watch Video Solution

12. Draw stress-strain curve for aa loaded steel

wire and hence de�ne te terms permanent set,

elastic limit, yield point and tensile strength.

Watch Video Solution

https://dl.doubtnut.com/l/_Kn7c1diXjkJM
https://dl.doubtnut.com/l/_MtEVj3dMM3QV


13. De�ne Young's modulus of elasticitiy.

normal stress and longitudinal strain. Give

unit of each of them. Derive an expression for

the elastic potential energy of a wire, when

stretched.

Watch Video Solution

14. What is elastic after e�ect and elastic

fatigue?

Watch Video Solution

https://dl.doubtnut.com/l/_bZoxjTXypgjp
https://dl.doubtnut.com/l/_PN44JiiBLeXg


15. Two rods one is hollow and other is solid of

same length and made of same material

having same modulus of rigidity. Prove that

hollow rod is stronger than solid rod.

Watch Video Solution

https://dl.doubtnut.com/l/_PN44JiiBLeXg
https://dl.doubtnut.com/l/_WMOSLuaVp0yx

