
PHYSICS

BOOKS - MAXIMUM PUBLICATION

MECHANICAL PROPERTIES OF SOLIDS

Exercise

1. Solids are least compressible but gases are

most compressible. Why?

Watch Video Solution

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


2. Find the radius of the rope that used to lift

. Elastic limit (maximum

stress) of steel is  .

Watch Video Solution

10 → ns(10000kg)

30 × 107 N

m2

3. What is meant by buckling?

Watch Video Solution

https://dl.doubtnut.com/l/_vaVWxZKwePfA
https://dl.doubtnut.com/l/_QKfskB87UhKx
https://dl.doubtnut.com/l/_NLGCbtEAXePv


4. Why the beams used in construction of

bridges have a cross-section of the type I?

Watch Video Solution

5. Find the height of mountain from the data

given below. Maximum shearing stress =

, Density of material of

mountain= 

Watch Video Solution

30 × 107 N

m2

3 × 103kg ⋅ m− 3

https://dl.doubtnut.com/l/_ARXhwvcKkQXK
https://dl.doubtnut.com/l/_MfbLVTyjsJHy
https://dl.doubtnut.com/l/_mmvTfQV0u2HZ


6. If longitudinal strain for a wire is  and

its poisson's ratio is , then its lateral strain

is

Watch Video Solution

0 ⋅ 03

0 ⋅ 5

7. Between steel and diamond, which is more

elastic?

Watch Video Solution

https://dl.doubtnut.com/l/_mmvTfQV0u2HZ
https://dl.doubtnut.com/l/_4QXyP5oiFugg


8. What is the value of Y for a perfectly elastic

body?

Watch Video Solution

9. Young's modulus of the wire depends on

Watch Video Solution

10. For most materials the Young's modulus is

n times the rigidity modulus, where n is

https://dl.doubtnut.com/l/_IFmbDR2hEAmC
https://dl.doubtnut.com/l/_Le2uhElJ1KUL
https://dl.doubtnut.com/l/_KhdN4fcSVxaY


Watch Video Solution

11. The stress required to double the length of

a wire of Young's modulus Y is

Watch Video Solution

12. What is the bulk modulus of a perfectly

rigid body?

Watch Video Solution

https://dl.doubtnut.com/l/_KhdN4fcSVxaY
https://dl.doubtnut.com/l/_cwu6EChmclUB
https://dl.doubtnut.com/l/_4fLPuMipqAvZ
https://dl.doubtnut.com/l/_jPBSst3i9jH0


13. What is shear modulus of liquid?

Watch Video Solution

14. What is the rigidity modulus of liquid?

Watch Video Solution

15. Identify the type of modulus in twisting of

cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_jPBSst3i9jH0
https://dl.doubtnut.com/l/_mkjZtcdCgbdA
https://dl.doubtnut.com/l/_0y0GOGOHF3RZ


16. Why work is required to be done to stretch

a wire?

Watch Video Solution

17. Name the material which is famous for a

large elastic after-effect.

Watch Video Solution

https://dl.doubtnut.com/l/_0y0GOGOHF3RZ
https://dl.doubtnut.com/l/_NKyWVmXzfcBp
https://dl.doubtnut.com/l/_KLpgqa77kfCa


18. Find stress required to double the length

of a wire of Young's modulus Y.

Watch Video Solution

19. When wire is bent back and forth, it

becomes hot. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_AElz30mzgns0
https://dl.doubtnut.com/l/_Hy4bYEpP1kWj


20. Hook's law is said to be that fundamentral

law in elasticity. State Hook's law of Elasticity.

Watch Video Solution

21. Hook's law is said to be the fundamental

law in elasticity. Name the different types of

modulus of elasticity with their equations.

Watch Video Solution

https://dl.doubtnut.com/l/_FxZaXh1gXZ1S
https://dl.doubtnut.com/l/_qzdjI8QNLAUa


22. When an external force deforms a solid,

internal restoring forces are developed in the

body giving rise to stress and strain. Define

stress and strain.

Watch Video Solution

23. When an external force deforms a solid,

internal restoring forces are developed in the

body giving rise to stress and strain. Draw the

stress-strain diagram and mark the positions

https://dl.doubtnut.com/l/_pjkCnwyBm9KL
https://dl.doubtnut.com/l/_HblNUIF6U7XP


of elastic limit and the regions of elastic and

plastic behaviors.

Watch Video Solution

24. Distinguish between perfectly plastic and

perfectly elastic materials.

Watch Video Solution

25. What is the quantity obtained from the

slope of a stress-strain graph and what is the

https://dl.doubtnut.com/l/_HblNUIF6U7XP
https://dl.doubtnut.com/l/_32rb4OsbUjBm
https://dl.doubtnut.com/l/_ZkLg3xaTc2Yt


area under the curve?

Watch Video Solution

26. Two wires have their lengths in the ratio

 and radius in the ratio . What will be

the ratio of elongations for the same linear

stress?

Watch Video Solution

1: 3 2: 1

https://dl.doubtnut.com/l/_ZkLg3xaTc2Yt
https://dl.doubtnut.com/l/_K8bsvvyiypZ4


27. The modulus of elasticity of rubber is

higher than that steel. Do you agree with this

statement? Why?

Watch Video Solution

28. The modulus of elasticity of rubber is

higher than that steel. Do you agree with this

statement? Why?

Watch Video Solution

https://dl.doubtnut.com/l/_oayEOQLZfExG
https://dl.doubtnut.com/l/_bsWWZddKiGNr
https://dl.doubtnut.com/l/_aTaTob4ZAzy6


29. Prove that the elastic potential energy

density of a stretched wire is half the product

of stress and strain.

Watch Video Solution

30. We have common experience that a thin

thread breaks if pulled at its ends. Also a thin

metalic wire, when pulled at the ends

elongates and then contracts, when released.

What do you mean by elasticity?

Watch Video Solution

https://dl.doubtnut.com/l/_aTaTob4ZAzy6
https://dl.doubtnut.com/l/_ujYQaI6gtdcG


31. When an external force deforms a solid,

internal restoring forces are developed in the

body giving rise to stress and strain. Draw the

stress-strain diagram and mark the positions

of elastic limit and the regions of elastic and

plastic behaviors.

Watch Video Solution

https://dl.doubtnut.com/l/_ujYQaI6gtdcG
https://dl.doubtnut.com/l/_NZUMXHdZcMuP


32. We have common experience that a thin

thread breaks if pulled at its ends. Also a thin

metalic wire, when pulled at the ends

elongates and then contracts, when released.

A lift is tied with thick iron wires and its mass

is . What should be the minimum

diameter of the wire if the maximum

acceleration of the lift is  and maximum

safe stress of the wire is  (g=

)

Watch Video Solution

1000kg

1.2
m

s2

1.4 × 108 N

m2

9.8
m

s2

https://dl.doubtnut.com/l/_4UqXesnxNt4g


33. The property of material bodies to regain

its original size on the remaoval of deforming

force is called elasticity. What is the value of

Young's modulus for a perfectly rigid body?

Watch Video Solution

34. What is the rigidity modulus of liquid?

Watch Video Solution

https://dl.doubtnut.com/l/_WmMPY3S0q0FF
https://dl.doubtnut.com/l/_D7ttp7bTF30X


35. The property of material bodies to regain

its original size on the removal of deforming

force is called elasticity. Why do we prefer

steel to copper in the manufacture of spring?

Watch Video Solution

36. The property of material bodies to regain

its original size on the removal of deforming

force is called elasticity. How much should the

https://dl.doubtnut.com/l/_rNUWKjw9TG5p
https://dl.doubtnut.com/l/_M8nWsxxR1Qon


pressure on a liter of water be changed to

compress it by ?(B= )

Watch Video Solution

0.10 % 2.2 × 109 N

m2

37. A steel wire of length  and cross

sectional area  stretches by the

same amount as a copper wire of length 

and cross sectional area of  under

a given load. What is the ratio of the Young's

modulus of steel to that of copper?

Watch Video Solution

4.7m

2 × 10− 5m2

3.5m

4 × 10− 5m2

https://dl.doubtnut.com/l/_M8nWsxxR1Qon
https://dl.doubtnut.com/l/_icDjFWjfQ0Sq


38. Following figure shows the strain-stress

curve for a given material. What is Young's

modulus for this material?

Watch Video Solution

https://dl.doubtnut.com/l/_icDjFWjfQ0Sq
https://dl.doubtnut.com/l/_vcjWItTzdFJS


39. The edge of an aluminium cube is 

long. One face of the cube is firmly fixed to a

vertical wall. A mass of  is then attached

to the opposite face of the cube. The shear

modulus of aluminium is . What is the

vertical deflection of this face?

Watch Video Solution

10cm

100kg

15GPa

40. A steel cable with a radius  supports

a chair lift. If the maximum stress is not to

1.5cm

https://dl.doubtnut.com/l/_ojOvVaCGjHMy
https://dl.doubtnut.com/l/_zuH4SZLYq7uA


exceed , what is the maximum load

the cable can support?

Watch Video Solution

108Nm− 2

41. Compute the fractional change in volume

of a glass slab when subjected to a hydraulic

pressure of . Given: Bulk modulus of

elasticity of glass =  and 

= .

Watch Video Solution

10atm

37 × 109Nm− 2 1atm

1.013 × 105Pa

https://dl.doubtnut.com/l/_zuH4SZLYq7uA
https://dl.doubtnut.com/l/_y2vIgpiW0I3i
https://dl.doubtnut.com/l/_XM3futWO1i4b


42. Determine the volume contraction of a

solid copper cube  on an edge, when

subjected to a hydraulic pressure of

. Bulk modulus of copper = 

.

Watch Video Solution

10cm

7 × 106Pa

140 × 109Pa

43. Elasticity is an internal property of matter.

Fluids possess volume elasticity. Which is more

elastic, air or water? Why?

Watch Video Solution

https://dl.doubtnut.com/l/_XM3futWO1i4b
https://dl.doubtnut.com/l/_F0kfE3rgJ1xw


44. Elasticity is the property of a body by

which it regains its original state on the

removal of the deforming force. Why Steel is

more elastic than Rubber?

Watch Video Solution

45. Elasticity is the property of a body by

which it regains its original state on the

removal of the deforming force. The figure

https://dl.doubtnut.com/l/_F0kfE3rgJ1xw
https://dl.doubtnut.com/l/_n7SRDaSBeZ6Y
https://dl.doubtnut.com/l/_3ytQO6A5qpdE


given below shows the stress-strain curve for a

given material. What are the Youngs modulus

and approximate yield strength for this

material? 

Watch Video Solution

https://dl.doubtnut.com/l/_3ytQO6A5qpdE


46. When the pressure on a shpere s increased

by  atmospheres, its volume decreases by

. Find the bulk modulus of elasticity of

the material of the sphere.

Watch Video Solution

80

0.01 %

47. When a mass is suspended on a metallic

wire, the length of the wire increases slightly.

Name and state the law that relates to the

https://dl.doubtnut.com/l/_IFIvuamkEqek
https://dl.doubtnut.com/l/_yyPkCz79YZL2


restoring force developed in the wire and its

deformation.

Watch Video Solution

48. Draw the stress-strain graph of a loading

wire. Mark the following points : i) Elastic limit

ii) Fracture point iii) Plastic region iv) Elastic

region

Watch Video Solution

https://dl.doubtnut.com/l/_yyPkCz79YZL2
https://dl.doubtnut.com/l/_dCFY24C3p353


49. When a mass is suspended on a metallic

wire, the length of the wire increases slightly.

If the Young's moduli of iron and glass are

 and 

respectively, which is more elastic ?Justify your

answer.

Watch Video Solution

190 × 109Nm− 2 65 × 109Nm− 2

50. When a wire is stretched with a very large

force it breaks. Represent the variation of

https://dl.doubtnut.com/l/_vEnKEF1Jzkx7
https://dl.doubtnut.com/l/_hXXNx5TwueYb


extension with load on a graph.

Watch Video Solution

51. When a wire is stretched with a very large

force it breaks. Discuss the behaviour of the

wire at various stages.

Watch Video Solution

52. When a wire is stretched with a very large

force it breaks. State Hooke's law. For which

https://dl.doubtnut.com/l/_hXXNx5TwueYb
https://dl.doubtnut.com/l/_bnQL4abqOBhx
https://dl.doubtnut.com/l/_JzJN1hMRfY3p


part of the the extension of a wire with a load

graph, is Hooke's law applicable?

Watch Video Solution

53. Elasticity is the property of a body by which

it regains its original state on the removal of

the deforming force. Why Steel is more elastic

than Rubber?

Watch Video Solution

https://dl.doubtnut.com/l/_JzJN1hMRfY3p
https://dl.doubtnut.com/l/_c9NCCW0fhGbY


54. Hooke's law states that stress  strain.

What is the necessary condition for the above

law to be valid?

Watch Video Solution

α

55. Stress - Strain graph of two materials is

shown below: State the law which relates

https://dl.doubtnut.com/l/_yUMAf507vpSC
https://dl.doubtnut.com/l/_hjNnlNur1Rp4


stress with strain.

Watch Video Solution

https://dl.doubtnut.com/l/_hjNnlNur1Rp4


56. Match the following

Watch Video Solution

57. The graph below shows how the force

applied to a metal wire is related to the

extension of the wire. The wire has an

https://dl.doubtnut.com/l/_ULn72AnoXLTR
https://dl.doubtnut.com/l/_tJeS1qvtBIuM


unstretched length of  and an area of

cross section of . Determine

the Young's modulus  of the material. 

Watch Video Solution

2.30m

3.90 × 10− 7m2

Y

58. Name the law relating stress and strain.

Watch Video Solution

https://dl.doubtnut.com/l/_tJeS1qvtBIuM
https://dl.doubtnut.com/l/_bAXguUzEcRnC


59. Calculate the stress developed in a metal

wire when it is strained by . Given

Young's modulus of material is 

Watch Video Solution

30 %

200GPa

60. Elasticity is the property of a body by

which it regains its original state on the

removal of the deforming force. Why Steel is

more elastic than Rubber?

Watch Video Solution

https://dl.doubtnut.com/l/_bAXguUzEcRnC
https://dl.doubtnut.com/l/_xxtl0Kzs96xz
https://dl.doubtnut.com/l/_E1mwZt3JjLTC


61. A rigid body is a body with a perfectly

unchanging shape under the influence of an

external force. A rigid beam of length ,

breadth  and depth  is supported near its

ends. A load  is suspended at its center of

mass. Write the expression for the amount of

sagging.

Watch Video Solution

L

b d

W

https://dl.doubtnut.com/l/_E1mwZt3JjLTC
https://dl.doubtnut.com/l/_wKOZhXYA843F


62. Young's moduli of three materials are given

in the above table. Select the material from

the table, which shows more elasticity.

Watch Video Solution

63. The stress-strain graph for wires of two

materials A and B are given below. When

spring balances are continuously used for

https://dl.doubtnut.com/l/_lZfqsihDp2KL
https://dl.doubtnut.com/l/_tnDnyLr5r2ag


long time, it shows wrong reading. Explain

why. 

Watch Video Solution

64. The ratio of shear stress to shear strain is

...

Watch Video Solution

https://dl.doubtnut.com/l/_tnDnyLr5r2ag
https://dl.doubtnut.com/l/_ybzA7MBgRHv5


65. When a wire is stretched with a very large

force it breaks. State Hooke's law. For which

part of the the extension of a wire with a load

graph, is Hooke's law applicable?

Watch Video Solution

66. A steel rod has a radius of  and a

length of   force stretches it

along its length. Calculate the elongation of

10mm

1.0m. A 100kN

https://dl.doubtnut.com/l/_29LTUCiz3iR7
https://dl.doubtnut.com/l/_WXWXc88g1dUq


the steel rod. [Young's modulus of steel is

]

Watch Video Solution

2.0 × 1011 N

m2

67. A metal cube of side  is subjected to a

shear stress . Calculate the rigidity

modulus, if the top of the cube is displaced by

 with respect to its bottom.

Watch Video Solution

10cm

104 N

m2

0.05cm

https://dl.doubtnut.com/l/_WXWXc88g1dUq
https://dl.doubtnut.com/l/_Xl9yE1cmpJ1X

