
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS (HINGLISH)

Mechanical Properties of Solids

Exercise

1. De�ne the terms deforming force, elasticity and plasticity.

What are perfectly elastic and perfectly plastic bodies ? Give

Examples.

Watch Video Solution

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


2. Give an explanation of the elastic properties of materials in

terms of inteatomic/intermolecular forces.

Watch Video Solution

3. Explain elastic behaviour of solids on the basis of mechanical

spring-ball model of a solid.

Watch Video Solution

4. De�ne the term stress. Give its units and dimensions. Describe

the di�erent types of stress.

Watch Video Solution

https://dl.doubtnut.com/l/_oO4fzuXHiWbc
https://dl.doubtnut.com/l/_SXtrkCpLuzWC
https://dl.doubtnut.com/l/_ZaaJOkWojVxQ


5. De�ne the term strain. Why it has no units and dimensions ?

What are di�erent types of strain ?

Watch Video Solution

6. ELASTIC LIMIT

Watch Video Solution

7. State Hooke’s law. How can it be veri�ed experimentally ?

Watch Video Solution

8. De�ne modulus of elasticity. Give its units and dimensions.

Watch Video Solution

https://dl.doubtnut.com/l/_EwC5JjGrshj8
https://dl.doubtnut.com/l/_hWHaEj6I5XSN
https://dl.doubtnut.com/l/_98tdy1eo2ZEW
https://dl.doubtnut.com/l/_I3Ss386qQYm2


9. De�ne Young's modulus of elasticity. Give its units and

dimensions

Watch Video Solution

10. Explain what happens when the load on a metal wire

suspended from a rigid support is gradually increased. Illustrate

your answer with a suitable stress-strain graph.

Watch Video Solution

11. Explain an experiment for the determination of Young's

modulus of the material of a wire

Watch Video Solution

https://dl.doubtnut.com/l/_I3Ss386qQYm2
https://dl.doubtnut.com/l/_ws4Z0B9ZAUHF
https://dl.doubtnut.com/l/_1mhsxPL5y3xE
https://dl.doubtnut.com/l/_fjgQem7w3YNN


12. Distinguish between ductile and brittle materials on the basis

of stress-strain curve

Watch Video Solution

13. What are elastomers ?

Watch Video Solution

14. A wire increases by  of its length when a stress of 

 is applied to it. What is the Young's modulus of

the material of the wire?

Watch Video Solution

10− 3

1 × 108Nm− 2

https://dl.doubtnut.com/l/_B2WZdwIJgjdY
https://dl.doubtnut.com/l/_v9N9zxTWDbUG
https://dl.doubtnut.com/l/_4GJBsBw9q6bw


15. Find the stress to be applied to a steel wire to stretch it by

0.025% of its original length. Y for steel is 

Watch Video Solution

9 × 1010Nm− 2

16. A steel wire of length 4 m and diameter 5 mm is stretched by

5kg-wt. Find the increase in its length if the Young's modulus of

steel wire is 

Watch Video Solution

2.4 × 1012dynecm− 2

17. Two wires made of the same material are subjected to forces

in the ratio of . Their lengths are in the ratio  and

diameter in the ration 2:1. Find the ratio of their extensions.

Watch Video Solution

1: 4 8: 1

https://dl.doubtnut.com/l/_3mgExzjR1dbZ
https://dl.doubtnut.com/l/_sxqcVyxknrPR
https://dl.doubtnut.com/l/_kWDsGMh8EGaw


18. A wire elongates by 9 mm when a load of 10 kg is suspended

from it. What is the elongation when its radius is doubled, if all

other quantities are same as before?

Watch Video Solution

19. The breaking stress of aluminium is  Find the

greatest length of aluminum wire that can hang vertically

without breaking Density of aluminium is 

Watch Video Solution

7.5 × 107Nm− 2

2.7 × 103kgm− 3

20. 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

3.0 × 10− 5m2

https://dl.doubtnut.com/l/_kWDsGMh8EGaw
https://dl.doubtnut.com/l/_wmPc8xu0U0BX
https://dl.doubtnut.com/l/_XWYwzJ1iD15f
https://dl.doubtnut.com/l/_csPKsJfTE5LI


and cross -section  under a given load. What is the

ratio of Young's modulus of steel to that of copper?

Watch Video Solution

4.0 × 10− 5m2

21. Two exactly similar wires of steel and copper are stretched by

equal forces. If the total elogation is 1cm. Find by how much is

each wire elongated ? Given Y for steel

Watch Video Solution

= 20 × 1011dyne/cm2 and Y f or copper = 12 × 1011dyne/cm2

22. Two parallel wires A and B of same material are �xed to rigid

support at the upper ends and subjected to same load at the

lower ends. The lengths of the wire are in the ration 4 : 5 and

https://dl.doubtnut.com/l/_csPKsJfTE5LI
https://dl.doubtnut.com/l/_35rX4jxw1QKn
https://dl.doubtnut.com/l/_5rgcZUMKp6WA


their radii are in the ratio 4 : 3 the increase in the length of wire

A is 1 mm. Calculate the increase in the length of the wire B.

Watch Video Solution

23. Two wires of equal cross section but one made of steel and

the other of copper, are joined end to end. When the

combination is kept under tension, the elongations in the two

wires are found to be equal. Find the ratio of the lengths of the

two wires. Young modulus of steel  and that

of copper 

Watch Video Solution

= 2.0 × 1011Nm− 2

= 1.1 × 101Nm− 2

24. A lift is tied with thick iron wire and its mass is . If the

maximum acceleration of the lift is  and the maximum

1000kg

1.2ms2

https://dl.doubtnut.com/l/_5rgcZUMKp6WA
https://dl.doubtnut.com/l/_CDEx2b8eZI73
https://dl.doubtnut.com/l/_YDnXebsIrNcG


stress of the wire is  what should be the minimum

diameter of the wire?

Watch Video Solution

1.4 × 108Nm2

25. The length of a metal wire is  when the tension in it is 

and is  when the tension is . Then natural length of the wire

is

Watch Video Solution

l1 T1

l2 T2

26. A metal bar of length L and area of cross-section A is rigidly

clamped between two walls. The Young's modulus of its material

is Y and the coe�cient of linear expansion is . The bar is heated

so that its temperature is increased by . Find the force

exerted at the ends of the bar.

α

θ ∘C

https://dl.doubtnut.com/l/_YDnXebsIrNcG
https://dl.doubtnut.com/l/_atL6rdIQ9mgs
https://dl.doubtnut.com/l/_iGDtOWLdY95N


Watch Video Solution

27. 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.

Watch Video Solution

28. An Indian rubber cube of side 7 cm has one side �xed, while a

tengential 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  dyne 

Watch Video Solution

2 × 107 cm− 2

https://dl.doubtnut.com/l/_iGDtOWLdY95N
https://dl.doubtnut.com/l/_q7UmRcyZhWWd
https://dl.doubtnut.com/l/_NUA3VjuCfkQ5
https://dl.doubtnut.com/l/_C9hPzojN4y8f


29. A metal cube of side  is subjected to a shearing stress of

. Calculate the modulus of rigidity if the edge of the

cube is displaced by  with respect to its bottom.

Watch Video Solution

10cm

106N /m2

0.05cm

30. Two parallel and opposite forces, each of magnitude ,

are applied tangentially to the upper and lower faces of a cubical

metal block  on a side. Find the angle of shear and the

displacement of the upper surface relative to the lower surface.

The shear modulus for the metal is .

Watch Video Solution

4000N

25cm

80GPa

31. The elastic after e�ect show that the

Watch Video Solution

https://dl.doubtnut.com/l/_C9hPzojN4y8f
https://dl.doubtnut.com/l/_cRjKf8Dkp5Jw
https://dl.doubtnut.com/l/_kLLgOM5gUBvn


Watch Video Solution

32. Describe elastic hysteresis.

Watch Video Solution

33. Why is any metallic part of a machinery never subjected to a

stress beyond the elastic limit ?

Watch Video Solution

34. How is the knowledge of elasticity useful in selecting metal

ropes used in cranes for lifting heavy loads ?

Watch Video Solution

https://dl.doubtnut.com/l/_kLLgOM5gUBvn
https://dl.doubtnut.com/l/_lYw5iG0PjyIY
https://dl.doubtnut.com/l/_WytCXa1jfkuJ
https://dl.doubtnut.com/l/_7UgRTjMJmmAG


35. Explain why should the beams used in the construction of

bridge and small breadth. 

(ii) Why are girders given I shape?

Watch Video Solution

36. Explain why should the beams used in the construction of

bridge and small breadth. 

(ii) Why are girders given I shape?

Watch Video Solution

37. what is meant by elastic potential energy? Deerive an

expression for the elastic potential energy of streched wire.

Prove that its elasic energy density is equal to  x stress x strain

W t h Vid S l ti

1

2

https://dl.doubtnut.com/l/_shTSdVVkRpi0
https://dl.doubtnut.com/l/_XmIfzDiIPMbT
https://dl.doubtnut.com/l/_iA03uKbE4MS3


Watch Video Solution

38. A steel wire of length 2.0 m/s is stretched through 2.0 mm.

The cross sectional area of the wire is 4.0 mm^2. Calculate the

elastic potential energy stored in the wire in the stretched

condition. Young modulus of steel 

Watch Video Solution

= 2.0x1011Nm− 2

39. If the Young's modulus of steel is , calculate

the work done in stretching a steel wire 100 cm in length and of

cross-sectional area  when a load of 20 kg is slowly

applied without the elastic limit being reached.

Watch Video Solution

2 × 1011Nm− 2

0.03cm3

https://dl.doubtnut.com/l/_iA03uKbE4MS3
https://dl.doubtnut.com/l/_GzOFgK9vd6Mm
https://dl.doubtnut.com/l/_qNoyt69RuHHa


40. The limiting stress for a typical human bone is 0.9   N

 while Young's modulus is 1.4   N . How much

energy can be absorbed by two legs (without breaking) if each

has a typical length of 50 cm and an average cross-sectional area

of 5  ?

Watch Video Solution

× 108

m− 2 × 1010 m− 2

cm2

41. Calculate the Poisson's ratio for silver. Given its Young's

modulus = 7.25   N  and bulk modulus = 11   N

Watch Video Solution

× 1010 m− 2 × 1010

m− 2

42. In solids interatomic forces are

https://dl.doubtnut.com/l/_DyB75wRsUl6N
https://dl.doubtnut.com/l/_Ks4qf5S2wZjS
https://dl.doubtnut.com/l/_eteNCPH0fMBb


A. totally repulsive

B. totally attractive

C. both (a) and (b)

D. none of these

Answer:

Watch Video Solution

43. According to C.E van der Waal, the interatomic potential

varies with the average interatomic distance (R) as

A. 

B. 

C. 

D. 

R− 1

R− 2

R− 4

R− 6

https://dl.doubtnut.com/l/_eteNCPH0fMBb
https://dl.doubtnut.com/l/_qCFxrNdCVM8A


Answer:

Watch Video Solution

44. The term liquid crystal refers to a state that is intermediate

between

A. crystalline solid and amorphous liquid

B. crystalline solid and vapour

C. amorphous liquid and its vapour

D. a crystal immersed in a liquid

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_qCFxrNdCVM8A
https://dl.doubtnut.com/l/_9oGxU9bkOryh


45. Which of the following has no dimensions?

A. strain

B. angular velocity

C. momentum

D. angular momentum

Answer:

Watch Video Solution

46. Which one the following is not a unit of Young's modulus ?

A. 

B. 

C. 

Nm− 1

Nm− 2

dy ≠ cm− 2

https://dl.doubtnut.com/l/_wBahi5zVIrtM
https://dl.doubtnut.com/l/_KfFHNG6fCrF3


D. mega pascal

Answer:

Watch Video Solution

47. A steel wire 10 m long and  in crosssectional area

elongates by 0.01 m under a tension of 2500 N. Young's modulus

for steel from this data is computed as

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

10− 5m2

2.5 × 107Nm− 2

2.5 × 109Nm− 2

2.5 × 1011Nm− 2

https://dl.doubtnut.com/l/_KfFHNG6fCrF3
https://dl.doubtnut.com/l/_NVbJUVORyKDm


Watch Video Solution

48. An iron rod of length 2 m and cross-sectional area of 

is stretched by 0.5 mm, when a mass of 250 Kg is hung from its

lower end. Young's modulus of iron rod is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

50mm2

19.6 × 1020Nm− 2

19.6 × 1018Nm− 2

19.6 × 1010Nm− 2

19.6 × 1015Nm− 2

https://dl.doubtnut.com/l/_NVbJUVORyKDm
https://dl.doubtnut.com/l/_C5h6ewkz70it


49. A  long copper wire of cross sectional are a  is

stretched by a force of .  

if Young's modulus for copper is  , the

increases in length of wire and strain energy per unit volume are

A. 1.32 mm

B. 0.8 mm

C. 0.48 mm

D. 5.36 mm

Answer:

Watch Video Solution

4m 1.2cm2

4.8 × 103N

Y = 1.2 × 1011M /m2

50. A steel rod has a radius 10 mm and a length of 1.0 m. A force

stretches it along its length and produces a strain of .0.32 %

https://dl.doubtnut.com/l/_vZFnDihEppuJ
https://dl.doubtnut.com/l/_M40L2dEJlbB8


Young's modulus of the steel is . What is the

magnitude of the force stretching the rod?

A. 100 KN

B. 314 KN

C. 31.4 KN

D. 200 KN

Answer:

Watch Video Solution

2.0 × 1011Nm− 2

51. The diameter of a brass rod is 4 mm and Young's modulus of

brass is . The force required to stretch by 0.1 % of

its length is

A. 

9 × 1010N /m2

360πN

https://dl.doubtnut.com/l/_M40L2dEJlbB8
https://dl.doubtnut.com/l/_5SKbPL5jMWX4


B. 36 N

C. 36 pi times 10^5 N`

D. 

Answer:

Watch Video Solution

144π × 103N

52. A wire whose cross-sectional area is  is stretched by 0.1

mm by a certain load, and if a similar wire of triple the area of

cross-section is stretched by the same load, then the elongation

of the second wire would be

A. 3.3 mm

B. 0.033 mm

C. 0.33 mm

2mm2

https://dl.doubtnut.com/l/_5SKbPL5jMWX4
https://dl.doubtnut.com/l/_n5gfOlBLfH9l


D. 0.0033 mm

Answer:

Watch Video Solution

53. A wire of cross section 4 mm is stretched by 0.1 mm by a

certain weight. How far (length) will be wire of same material and

length but of area  stretch under the action of same force.

A. 0.5 mm

B. 1.0 mm

C. 0.05 mm

D. 0.06 mm

Answer:

Watch Video Solution

8mm

https://dl.doubtnut.com/l/_n5gfOlBLfH9l
https://dl.doubtnut.com/l/_8CIEmDiRTtnP


Watch Video Solution

54. when a weight of 10 kg is suspended from a copper wire of

length 3m and diameter 0.4 mm. Its length increases by 2.4 cm. If

the diameter of the wire is doubled then the extension in its

length will be

A. 7.6 cm

B. 4.8 cm

C. 1.2 cm

D. 0.6 cm

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_8CIEmDiRTtnP
https://dl.doubtnut.com/l/_F81azDYULE1r


55. Two wires A and B are of same material. Their lengths are in

the ratio 1:2 and diameters are in the ratio 2:1 when stretched by

force  and  respectively they get equal increase in their

lengths. Then the ratio  should be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

FA FB

FA

FB

1: 2

1: 1

2: 1

8: 1

56. There are two wires of same material and same length while

the diameter of second wire is 2 times the diameter of �rst wire,

https://dl.doubtnut.com/l/_gnocBc37Vto2
https://dl.doubtnut.com/l/_uIYweH3SWeYN


then ratio of extension produced in the wires by applying same

load will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 1

2: 1

1: 2

4: 1

57. A wire of length  and radius  is �xed at one end. When a

stretching force  is applied at free end, the elongation in the

wire is . When another wire of same material but of length 

and radius , also �xed at one end is stretched by a force 

applied at free end, then elongation in the second wire will be

L r

F

l 2L

2r 2F

https://dl.doubtnut.com/l/_uIYweH3SWeYN
https://dl.doubtnut.com/l/_rgq09hFjont0


A. 

B. l

C. 2 l

D. 

Answer:

Watch Video Solution

l

2

l

4

58. The breaking force for a wire of diameter D of a material is F.

The breaking force for a wire of the same material of radius D is

A. F

B. 2 F

C. 

D. 4 F

F

4

https://dl.doubtnut.com/l/_rgq09hFjont0
https://dl.doubtnut.com/l/_YfHp6ZS2m9ZK


Answer:

Watch Video Solution

59. A wire of diameter 1 mm breaks under a tension of 1000 N.

Another wire of same materials as that of the �rst one but of

diameter 2 mm breaks under a tension of

A. 500 N

B. 100 N

C. 1000 N

D. 4000 N

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_YfHp6ZS2m9ZK
https://dl.doubtnut.com/l/_LYl3W7pigsMC
https://dl.doubtnut.com/l/_FnF0iFLakkog


60. A substance breaks down by a stress of . If the

density of the material of the wire is , then the

length of the wire of the substance which will break under its

own weight when suspended vertically is

A. 66.6 m

B. 60.0 m

C. 33.3 mm

D. 30.3 mm

Answer:

Watch Video Solution

106Nm− 2

3 × 103kgm− 3

61. A uniform heavy rod of weight W, cross sectional area a and

length L is hanging from �xed support. Young modulus of the

https://dl.doubtnut.com/l/_FnF0iFLakkog
https://dl.doubtnut.com/l/_vqH92MdMOHqx


material of the rod is Y. Neglect the lateral contraction. Find the

elongation of the rod.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ωl

2aγ

2ωl

aγ

3ωl

2aγ

2ωl

3aγ

62. With what minimum acceleration can monkey slide down a

rope whose breaking strength is two third of his weight?

A. 

B. 

g

3

g
2

3

https://dl.doubtnut.com/l/_vqH92MdMOHqx
https://dl.doubtnut.com/l/_DP3kKpo61ZJ7


C. 

D. 

Answer:

Watch Video Solution

g
3

2

g

2

63. A body of mass m = 0 kg is attached to a wire of length 0.3 m.

Calculate the maximum angular velcoity with wicch it can be

rotated in a horizontal circle (Breaking stress of wire

 and area of cross-section of wire = )

A. 

B. 

C. 

D. 

= 4.8x107N /m2 10− 6m2

4rad/s

8rad/s

1rad/s

2rad/s

https://dl.doubtnut.com/l/_DP3kKpo61ZJ7
https://dl.doubtnut.com/l/_5NwqxPpC4NTj


Answer:

Watch Video Solution

64. When a body of mass M is hung from a spring, the spring

extends by 1 em. If the body of mass 2M be hung from the same

spring, the extension of spring will be

A. 1 cm

B. 2 cm

C. 0.5 cm

D. 4 cm

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_5NwqxPpC4NTj
https://dl.doubtnut.com/l/_0BcMVoZXunhM
https://dl.doubtnut.com/l/_rJORvQ1Rfcdn


65. The dimensional formula for the modulus of rigidity is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[ML− 2T − 2]

[ML− 3T − 2]

[ML2T − 2]

[ML− 1T − 2]

66. The relationship between Young's modulus Y, Bulk modulus K

and modulus of rigidity  is

A. 

B. 

η

= =
1

γ

1

κ

3

η

= =
3

γ

1

η

3

κ

https://dl.doubtnut.com/l/_rJORvQ1Rfcdn
https://dl.doubtnut.com/l/_pepcHFWdEPDr


C. 

D. 

Answer:

Watch Video Solution

= =
1

γ

3

η

1

3κ

= =
1

κ

3

γ

1

3κ

67. When a sphere is taken to bottom of sea 1 km deep, it

contracts by 0.01%. The bulk modulus of elasticity of the material

of sphere is 

(Given density of water = 1 g )

A. 

B. 

C. 

D. 

cm− 3

9.8 × 1010N /m2

10.10 × 1010N /m2

0.98 × 1010N /m2

8.4 × 1010N /m2

https://dl.doubtnut.com/l/_pepcHFWdEPDr
https://dl.doubtnut.com/l/_JzRFRLHQgbom


Answer:

Watch Video Solution

68. A sphere or radius 3 cm is subjected to a pressure of 100 atm.

Its volume decreases by 0.3 cc. What will be its bulk modulus?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4π × 105atm

4π × 3 × 103atm

4π × 106atm

4π × 108atm

https://dl.doubtnut.com/l/_JzRFRLHQgbom
https://dl.doubtnut.com/l/_tswGfbYgdBcA


69. A uniform cube is subjected to volume compression. If each

side is decreased by 2% , then bulk strain is

A. 0.02

B. 0.03

C. 0.04

D. 0.06

Answer:

Watch Video Solution

70. A solid sphere of radius R made of a material of bulk modulus

K is surrounded by a liquid in a cylindrical container. A massless

pistion of area A �oats on the surface of the liquid. When a mass

https://dl.doubtnut.com/l/_wlVzZiY4Rzcl
https://dl.doubtnut.com/l/_Rgonur2zfxwT


M is placed on the piston to compress the liquid the fractional

change in the radius of the sphere, , is .............

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

δR/R

mg

3AR

mg

A

mg

3Aκ

mg

Aκ

71. A metallic rod of length l and cross - sectional area A is made

of a material of Young's modulus Y. If the rod is elongated by an

amount y, then the work done is proportional to

A. y

https://dl.doubtnut.com/l/_Rgonur2zfxwT
https://dl.doubtnut.com/l/_ppwYT0yKcqa8


B. 

C. 

D. 1/y^2

Answer:

Watch Video Solution

1

y

y2

72. A wire of length L and cross sectional area A is made of a

material of Young's modulus Y. If the wire is streched by an

amount x, the work done is………………

A. 

B. 

C. Yax^2L

D. 

Y ax2

2L

Y ax2

L

YAx

2L

https://dl.doubtnut.com/l/_ppwYT0yKcqa8
https://dl.doubtnut.com/l/_p2WXM7yd8ybo


Answer:

Watch Video Solution

73. The work done per unit volume in stretching the wire is equal

to

A. stress times strain

B. 1/2 (stress times strain)

C. stress/strain

D. strain/stress

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_p2WXM7yd8ybo
https://dl.doubtnut.com/l/_Brix07GRJBUs


74. The work done in stretching an elastic wire per unit volume is

or strain energy in a stretched string is

A. 

B. 

C. gamma (Strain)^2

D. 

Answer:

Watch Video Solution

× stress × stra ∈
1

2

stress × stra ∈

γ(stress)21

2

75. A body of weight mg is hanging on a string which extends in

length by I. The work done in extending the string is

A. mgl

https://dl.doubtnut.com/l/_yf6nKZoFcxiV
https://dl.doubtnut.com/l/_UMGCYoSoeGrQ


B. mgl/2

C. 2 mgl

D. none of these

Answer:

Watch Video Solution

76. If the work done in stretching a wire by 1 mm is 2 J, the work

necessary for stretching another wire of same material but with

double radius of cross-section and half the length by 1 mm (in

joule) is

A. 16 J

B. 8 J

C. J
1

16

https://dl.doubtnut.com/l/_UMGCYoSoeGrQ
https://dl.doubtnut.com/l/_WpTm8ADH6J7j


D. 

Answer:

Watch Video Solution

J
1

8

77. The length of a rod is  and area of cross-section .

The Young's modulus of the material of wire is .

If the rod is compressed by 5 kg-wt along its length, then

increase in the energy of the rod in joules will be

A. 

B. 

C. 

D. 

Answer:

20cm 2cm2

1.4 × 1011N /m2

8.57 × 10− 6

22.5 × 10− 4

9.8 × 10− 5

45.0 × 10− 5

https://dl.doubtnut.com/l/_WpTm8ADH6J7j
https://dl.doubtnut.com/l/_8AwObBQEzvd1


Watch Video Solution

78. Minimum and maximum values of Poisson's ratio for a metal

lies between

A. 

B. 0 to 1

C. 

D. 0 to 0.5

Answer:

Watch Video Solution

−∞ → + ∞

∞ → + 1

79. A long piece of rubber is wider than it is thick. When it is

stretched in length by some amount,

https://dl.doubtnut.com/l/_8AwObBQEzvd1
https://dl.doubtnut.com/l/_rSbE5t7ekbuN
https://dl.doubtnut.com/l/_n6c76AmoNWLb


A. its thickness decreases but its width increases

B. its thickness decreases but its width remains constant

C. its thickness increases but its width decreases

D. both its thickness and width decrease.

Answer:

Watch Video Solution

80. If longitudinal strain for a wire is 0.03 and its Poisson's ratio

is 0.5, then its lateral strain is

A. 0.003

B. 0.0075

C. 0.015

D. 0.4

https://dl.doubtnut.com/l/_n6c76AmoNWLb
https://dl.doubtnut.com/l/_HKT9xwwN4AuK


Answer:

Watch Video Solution

81. The forces which produces deformation in a body is called

Watch Video Solution

82. COMPLETION TYPE QUESTIONS Restoring force and deforming

force act in ________ directions

Watch Video Solution

83. The internal restoring force acting per unit area of cross-

section of the deformed body is called

Watch Video Solution

https://dl.doubtnut.com/l/_HKT9xwwN4AuK
https://dl.doubtnut.com/l/_qH6jFVlG994Q
https://dl.doubtnut.com/l/_1JEQYI70HthM
https://dl.doubtnut.com/l/_I1qma1U9jddY


Watch Video Solution

84. COMPLETION TYPE QUESTIONS Stress is a _______ quantity and

its CGS unit is ________

Watch Video Solution

85. The property of matter by virtue of which it does not regain

its original shape and size after the removal of deforming force

is called

Watch Video Solution

86. COMPLETION TYPE QUESTIONS The nearest approach to a

perfectly elastic body is ________

Watch Video Solution

https://dl.doubtnut.com/l/_I1qma1U9jddY
https://dl.doubtnut.com/l/_HRHc748rt9Ev
https://dl.doubtnut.com/l/_vuxS8ZMMNzBG
https://dl.doubtnut.com/l/_DIRHgbjIcdG0


87. The property of matter by virtue of which it does not regain

its original shape and size after the removal of deforming force

is called

Watch Video Solution

88. On applying external force beyond the elastic limit,

Watch Video Solution

89. COMPLETION TYPE QUESTIONS The value of Young's modulus

for a perfectly rigid body is _______.

Watch Video Solution

https://dl.doubtnut.com/l/_DIRHgbjIcdG0
https://dl.doubtnut.com/l/_OKFhspj6oWRh
https://dl.doubtnut.com/l/_gVchHG5c325k
https://dl.doubtnut.com/l/_QRJh28qUkmTh
https://dl.doubtnut.com/l/_Y6qxNjx8MnUl


90. The bulk modulus for an incompresssible liquid is

Watch Video Solution

91. COMPLETION TYPE QUESTIONS The value of modulus of

rigidity for an incompressible liquid is ________.

Watch Video Solution

92. COMPLETION TYPE QUESTIONS The reciprocal of bulk modulus

of a material is called its _________.

Watch Video Solution

93. The dimensional formula for compressibility is

W t h Vid S l ti

https://dl.doubtnut.com/l/_Y6qxNjx8MnUl
https://dl.doubtnut.com/l/_xgHp4k6djDDQ
https://dl.doubtnut.com/l/_MDrVbDKSYTjo
https://dl.doubtnut.com/l/_4ZqPFBNR8dmp


Watch Video Solution

94. COMPLETION TYPE QUESTIONS Modulus of rigidity is the ratio

of _______ stress to the _______strain within the elastic limit.

Watch Video Solution

95. COMPLETION TYPE QUESTIONS Young's modulus and shear

modulus are relevant only for ______.

Watch Video Solution

96. COMPLETION TYPE QUESTIONS _______ modulus is relevant for

all three states of matter.

Watch Video Solution

https://dl.doubtnut.com/l/_4ZqPFBNR8dmp
https://dl.doubtnut.com/l/_mt0EQ9C9Q26z
https://dl.doubtnut.com/l/_sWO4BGlJSQuB
https://dl.doubtnut.com/l/_rzBpnJRjc0sW


97. COMPLETION TYPE QUESTIONS The stress required to double

the length of a wire of Young's modulus Y is equal to ________.

Watch Video Solution

98. COMPLETION TYPE QUESTIONS The Young's modulus of the

material of a wire having a cross-sectional area of  is  

 dyne . If the length of the wire is to be doubled, the

force required is ________.

Watch Video Solution

.5cm2 2 ×

1012 cm− 2

99. COMPLETION TYPE QUESTIONS A tensile force of 2  

dyne doubles the length of an elastic cord whose area of cross-

section is 2 . The Young's modulus of the material of the

cord is _______.

× 105

cm2

https://dl.doubtnut.com/l/_akso8EibQcu3
https://dl.doubtnut.com/l/_MAuii2tInjid
https://dl.doubtnut.com/l/_96njnZEb9Q0w


Watch Video Solution

100. A wire of length L and cross sectional area A is made of a

material of Young's modulus Y. If the wire is streched by an

amount x, the work done is………………

Watch Video Solution

101. A force of 400 kg. weight can break a wire. The force required

to break a wire of double the area of cross-section will be

Watch Video Solution

102. COMPLETION TYPE QUESTIONS The Young's modulus of a

wire of length L and radius r is Y. If the length is reduced to L/ 4

https://dl.doubtnut.com/l/_96njnZEb9Q0w
https://dl.doubtnut.com/l/_cRMvYC4RRx5W
https://dl.doubtnut.com/l/_ogeNsPgZew13
https://dl.doubtnut.com/l/_PVnpCmO9qgW2


and radius r/4, then its Young's modulus will be_______.

Watch Video Solution

103. If 'S' is stress and 'Y' is young's modulus of material of a wire,

the energy stored in the wire per unit volume is

Watch Video Solution

104. A wire �xed at the upper end stretches by length l by

applying a force F. The work done in stretching is

Watch Video Solution

105. COMPLETION TYPE QUESTIONS The delay on the part of the

body in regaining its original con�guration on removal of the

https://dl.doubtnut.com/l/_PVnpCmO9qgW2
https://dl.doubtnut.com/l/_8mjZANRzaG6j
https://dl.doubtnut.com/l/_m1e9kBh48jmQ
https://dl.doubtnut.com/l/_udoR8dmU5tTS


deforming force is called the _________.

Watch Video Solution

106. COMPLETION TYPE QUESTIONS ________is the loss in the

strength of a material caused due to repeated alternating

strains to which the material is subjected.

Watch Video Solution

107. The ratio of lateral strain to the longitudinal strain of a wire

is called

Watch Video Solution

https://dl.doubtnut.com/l/_udoR8dmU5tTS
https://dl.doubtnut.com/l/_laDn2mrGDBYG
https://dl.doubtnut.com/l/_IMPUPoJwTpyb


108. Determine the Poisson's ratio of the material of a wire

whose volume remains constant under an external normal

stress.

Watch Video Solution

109. A hollow shaft is found to be stronger than a solid shaft

made of same equal material.

Watch Video Solution

110. TRUE/FALSE TYPE QUESTIONS No material is perfect elastic.

Watch Video Solution

https://dl.doubtnut.com/l/_OmaL3dzTyjmI
https://dl.doubtnut.com/l/_m1bEdRXYiGfB
https://dl.doubtnut.com/l/_asY0iQ5uQs3M


111. A metal wire of length  is suspended vertically from a rigid

support. When a bob of mass  is attached to the lower end of

wire, the elongation of the wire is 

Watch Video Solution

L

M

l :

112. TRUE/FALSE TYPE QUESTIONS Any metallic part of a

machinery is never subjected to a stress beyond the elastic limit

of the material.

Watch Video Solution

113. TRUE/FALSE TYPE QUESTIONS Modulus of elasticity of most of

the materials decreases with the increase of temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_BpD8RcamDwhm
https://dl.doubtnut.com/l/_7jBajJ3Q0k5C
https://dl.doubtnut.com/l/_DkJXVkYyrfhl


114. A wire of length L and cross-sectional area A is made of

material of Young's modulus Y. The work done in stretching the

wire by an amount x is

Watch Video Solution

115. TRUE/FALSE TYPE QUESTIONS Rubber is more elastic than

steel.

Watch Video Solution

116. State whether the following statements are true or false

with reasons. 

a. Elastic forces are always conservative. 

b. Elastic forces are strictly conservative only when Hooke's law is

https://dl.doubtnut.com/l/_DkJXVkYyrfhl
https://dl.doubtnut.com/l/_MaG4IAd3Rrbj
https://dl.doubtnut.com/l/_EllhXkrPiJ0h
https://dl.doubtnut.com/l/_uGWup4Nigdhn


obeyed. 

c. When a wire is loaded beyond the elastic limit and then

reloaded, the work done disappears completely as heat.

Watch Video Solution

117. Why a spring balance does not give correct measurements

when it has been used for a long time?

Watch Video Solution

118. Among the interatomic and intermolecular forces, which are

the stronger ones ? How much ?

Watch Video Solution

https://dl.doubtnut.com/l/_uGWup4Nigdhn
https://dl.doubtnut.com/l/_RCc4VyoY2G0K
https://dl.doubtnut.com/l/_GVgYTYwKQxtB


119. Give another name for amorphous solids.

Watch Video Solution

120. What is an isotropic medium ?

Watch Video Solution

121. What is an anisotropic solid ?

Watch Video Solution

122. Why are crystalline solids anisotropic ?

Watch Video Solution

https://dl.doubtnut.com/l/_jUsSVBFRpyQ2
https://dl.doubtnut.com/l/_ubpwUxAbE0Bi
https://dl.doubtnut.com/l/_yvgsxyftYjGz
https://dl.doubtnut.com/l/_EOMddqh0JoPl
https://dl.doubtnut.com/l/_vfBBkABKDoqs


123. Give one example each of isotropic and anisotropic

substance?

Watch Video Solution

124. Write two points of distinction between crystalline and

amorphous solids.

Watch Video Solution

125. What is a deforming force ?

Watch Video Solution

126. What is restoring force ?

https://dl.doubtnut.com/l/_vfBBkABKDoqs
https://dl.doubtnut.com/l/_eOEUbk7RFJaI
https://dl.doubtnut.com/l/_b65Z8CRiDHvU
https://dl.doubtnut.com/l/_TKSPAAkdlrUW


Watch Video Solution

127. Give three examples of forces which are conservative in

nature.

Watch Video Solution

128. Elasticity: Longitudinal Stress & strain | Shear stress & shear

strain | Volumetric stress and strain

Watch Video Solution

129. ELASTIC LIMIT

Watch Video Solution

https://dl.doubtnut.com/l/_TKSPAAkdlrUW
https://dl.doubtnut.com/l/_4GM8piWCuqks
https://dl.doubtnut.com/l/_ALINArVRp7qT
https://dl.doubtnut.com/l/_3u5tjESl9LJE
https://dl.doubtnut.com/l/_6RBwYVmtMfNJ


130. De�ne yield point.

Watch Video Solution

131. Young's modulus is

Watch Video Solution

132. The dimensional formula for young's modulus is

Watch Video Solution

133. What is the value of Young's modulus for a perfectly rigid

body?

Watch Video Solution

https://dl.doubtnut.com/l/_6RBwYVmtMfNJ
https://dl.doubtnut.com/l/_uCx9qz69jf5u
https://dl.doubtnut.com/l/_32l33zNyzcEf
https://dl.doubtnut.com/l/_dcW3impxhbHP


134. What is the limitation of Hooke's law?

Watch Video Solution

135. COMPRESSIBILITY

Watch Video Solution

136. The bulk modulus for an incompresssible liquid is

Watch Video Solution

137. What is the value of modulus of rigidity for an

incompressible liquid ?

Watch Video Solution

https://dl.doubtnut.com/l/_NWWHcghl9JRb
https://dl.doubtnut.com/l/_7qWtnlYE94p2
https://dl.doubtnut.com/l/_oDbiAr3t4mWY
https://dl.doubtnut.com/l/_VocEVjK0zlVP


138. The Poisson's ratio is de�ned as

Watch Video Solution

139. Young's modulus of the material of a wire is Y. ON pulling

the wire by a force F, the increase in its length is x. The potential

energy of the stretched wire is

Watch Video Solution

140. Modulus of rigidity .

Watch Video Solution

https://dl.doubtnut.com/l/_VocEVjK0zlVP
https://dl.doubtnut.com/l/_CUE1EW9jpGRs
https://dl.doubtnut.com/l/_ddG9jFH56auu
https://dl.doubtnut.com/l/_u3xSrn6oSLIZ


141. The breaking stress for a wire of unit cross-section is called

Watch Video Solution

142. The material which practically does not exhibit elastic after

e�ect is

Watch Video Solution

143. What is elastic fatigue?

Watch Video Solution

144. What is meant by hysteresis? Discuss brie�y the dissipation

of energy due to hysteresis. Draw hysteresis curves to soft iron

https://dl.doubtnut.com/l/_mmmkQIMqmfdl
https://dl.doubtnut.com/l/_cpcvewEUkIKC
https://dl.doubtnut.com/l/_Lj6tCLmsGkub
https://dl.doubtnut.com/l/_zzEdfZHYohzb


and steel.

Watch Video Solution

145. The length of wire increase by 1 mm under 1 kgf. What will be

increase in length under 

(i) 2 kgf? (ii) under 100 kgf?

Watch Video Solution

146. What will happen to the potential energy of the atoms of a

solid when 

(i) compressed ? (ii) on stretching a wire?

Watch Video Solution

https://dl.doubtnut.com/l/_zzEdfZHYohzb
https://dl.doubtnut.com/l/_R9UNXmnKCI05
https://dl.doubtnut.com/l/_rGP9Wj6uPy8R


147. A spring is stretched by applying a load to its free end. The

strain produced in the spring is

Watch Video Solution

148. State Hooke's law.

Watch Video Solution

149. Which of the two forces-deforming or restoring force is

responsible for elastic behaviour of substance.

Watch Video Solution

150. Which one is more elastic rubber or steel? Explain.

https://dl.doubtnut.com/l/_TdiTsa790qt3
https://dl.doubtnut.com/l/_FT75m2HcMbbd
https://dl.doubtnut.com/l/_qhwViMUnrMfC
https://dl.doubtnut.com/l/_TPsyBZIJpWcd


Watch Video Solution

151. The young's modulus for steel is much more then that for

rubber. For the same longitudinal strain, which one will have

greater tensil stress ?

Watch Video Solution

152. Distinguish between elasticity and plasticity of materials.

Watch Video Solution

153. Hooke's Law

Watch Video Solution

https://dl.doubtnut.com/l/_TPsyBZIJpWcd
https://dl.doubtnut.com/l/_k8qhJTWIc2Xe
https://dl.doubtnut.com/l/_CsTzjc8LC71G
https://dl.doubtnut.com/l/_SQUFhLg6hjZ8
https://dl.doubtnut.com/l/_R47r8TcGILyU


154. Which one is more elastic rubber or steel? Explain.

Watch Video Solution

155. Figure shows the stress-strain graphs for materials .  and 

. From the graph it follows that 

Watch Video Solution

A B

156. Hooke's Law

W t h Vid S l ti

https://dl.doubtnut.com/l/_R47r8TcGILyU
https://dl.doubtnut.com/l/_mrfhqVde8Mfw
https://dl.doubtnut.com/l/_euNLUEl79OdH


Watch Video Solution

157. ELASTIC LIMIT

Watch Video Solution

158. If a metal wire is stretched a little beyond its elastic limit (or

yield point), and released, it will

Watch Video Solution

159. Breaking point.

Watch Video Solution

160. What are elastomers ?

https://dl.doubtnut.com/l/_euNLUEl79OdH
https://dl.doubtnut.com/l/_nYfbzRMtwHVe
https://dl.doubtnut.com/l/_e1Jsc2DXnGt3
https://dl.doubtnut.com/l/_AYt9UWZcCnJ2
https://dl.doubtnut.com/l/_rYl3o9laI30v


Watch Video Solution

161. The elastic after e�ect show that the

Watch Video Solution

162. Explain why should the beams used in the construction of

bridge and small breadth. 

(ii) Why are girders given I shape?

Watch Video Solution

163. For �nding the maximum height of a mountain on the earth,

we have to consider

Watch Video Solution

https://dl.doubtnut.com/l/_rYl3o9laI30v
https://dl.doubtnut.com/l/_aBd0j9a6FE05
https://dl.doubtnut.com/l/_TkVu8omxrbMA
https://dl.doubtnut.com/l/_FAkJjAsyEP2q


164. De�ne stress and strain and derive their units. What is

Hooke's law? Write its one limitation.

Watch Video Solution

165. De�ne the terms stress and strain and also state their SI

units. Draw the stress versus strain graph for a metallic wire,

when stretched upto the breaking point.

Watch Video Solution

166. The Young's modulus, bulk modulus and the modulus of

rigidity have

Watch Video Solution

https://dl.doubtnut.com/l/_FAkJjAsyEP2q
https://dl.doubtnut.com/l/_ytuBzq04lWLn
https://dl.doubtnut.com/l/_mfkPHWUiFxoy
https://dl.doubtnut.com/l/_IuEbgaJEgB4a


167. De�ne elastic limit and elastic fatigue. What are ductile and

brittle substances ?

Watch Video Solution

168. Explain how is the knowledge of elasticity useful in selecting

metal ropes used in cranes for lifting heavy loads.

Watch Video Solution

169. The elastic potential energy of a stretched wire is given by

Watch Video Solution

https://dl.doubtnut.com/l/_mUmG59vl4zzs
https://dl.doubtnut.com/l/_INtKO9MmX2N2
https://dl.doubtnut.com/l/_HPOONHVh7mbu


170. De�ne Poisson's ratio. Write an expression for it. What is the

signi�cance of negative sign in this expression ?

Watch Video Solution

171. What is interatomic force ? .

Watch Video Solution

172. De�ne the term elasticity. Give an explanation of the elastic

properties of materia!~ in terms of interatomic forces.

Watch Video Solution

173. State Hooke's law.

https://dl.doubtnut.com/l/_24uKEPtr7lmQ
https://dl.doubtnut.com/l/_z8MlYuE24hwP
https://dl.doubtnut.com/l/_LcMMjzUSThYy
https://dl.doubtnut.com/l/_Qom8USDrrIVz


Watch Video Solution

174. To determine Young's modulus of the material of a wire,

Watch Video Solution

175. De�ne Young's modulus, bulk modulus and modulus of

rigidity. Write mathematical expressions for these moduli.

Watch Video Solution

176. Discuss stress vs. strain graph, explaining clearly the terms

elastic limit and permanent set.

Watch Video Solution

https://dl.doubtnut.com/l/_Qom8USDrrIVz
https://dl.doubtnut.com/l/_YRr830pW6mMS
https://dl.doubtnut.com/l/_HJHiOXELIAXp
https://dl.doubtnut.com/l/_fgTOx9lE67TS
https://dl.doubtnut.com/l/_KRX1JEktA00m


177. Derive an expression for the elastic potential energy stored

in a stretched wire under stress.

Watch Video Solution

178. One end of a horizontal thick copper wire of length 2L and

radius 2R is welded to an end fo another horizontal thin copper

wire of lenth L and radius R. When the arrangement is stretched

by applying forces at two ends, the ratio of the elongation in the

thin wire to that in the thick wire is

A. 0.25

B. 0.5

C. 2

D. 4

https://dl.doubtnut.com/l/_KRX1JEktA00m
https://dl.doubtnut.com/l/_z6cwcBLOUS6e


Answer:

Watch Video Solution

179. A wire of length L and cross sectional area A is made of a

material of Young's modulus Y. If the wire is streched by an

amount x, the work done is………………

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

YAx2 /2L

YAx2 /L

YAx/2L

YAx2L

https://dl.doubtnut.com/l/_z6cwcBLOUS6e
https://dl.doubtnut.com/l/_zeCm85d0dQVA
https://dl.doubtnut.com/l/_aIlMvhQAPIJf


180. The presssure of a medium is changed from 

to  and change in volume is  keeping

temperature constant . The bulk modulus of the medium is 

(a)  (b)  (c )   

(d) 

A. 204.8   pa

B. 102.4   Pa

C. 51.2   Pa

D. 1.55   Pa

Answer:

Watch Video Solution

1.01 × 105Pa

1.165 × 105Pa 10 %

204.8 × 105Pa 102.4 × 105Pa 5.12 × 105Pa

1.55 × 105Pa

× 105

× 105

× 105

× 105

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


181. A given quantity of a ideal gas is at pressure P and absolute

temperature T. The isothermal bulk modulus of the gas is

A. 2 P  3

B. P

C. 3P 2

D. 2P

Answer:

Watch Video Solution

/

/

182. A steel wire of diameter 0.5 and Young’s modulus 210 carries

a load of mass . The length of the wire with the load is 1.0. A

vernier scale with 10 divisions is attached to the end of this wire.

Next to the steel wire is a reference wire to which a main scale,

https://dl.doubtnut.com/l/_wKKDbi4T4kKR
https://dl.doubtnut.com/l/_l9fYmrgqluxO


of least count 1.0 , is attached. The 10 divisions of the vernier

scale correspond to 9 divisions of the main scale. Initially, the

zero of vernier scale coincides with the zero of main scale. If the

load on the steel wire is increased by 1.2 kg, the vernier scale

division which coincides with a main scale division is __________.

Take g =  .

Watch Video Solution

10ms− 2 and π = 3.2

183. A wire elongates by l mm when a load W is hanged from it. If

the wire goes over a pulley and two weights W each are hung at

the two ends, the elongation of the wire will be (in mm)

A. l 2

B. l

C. 2l

/

https://dl.doubtnut.com/l/_l9fYmrgqluxO
https://dl.doubtnut.com/l/_uccmjkwpxNLx


D. zero

Answer:

Watch Video Solution

184. A wire �xed at the upper end stretches by length l by

applying a force F. The work done in stretching is

A. F/2l

B. Fl

C. 2Fl

D. Fl/2

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_uccmjkwpxNLx
https://dl.doubtnut.com/l/_9Rm8rbiJpi2T


185. A wire suspended vertically from one of the its ends is

stretched by attaching a weight of 200 N to the lower end. The

weight stretches the wire by 1 mm. then the elastic energy

stored in the wire is

A. 0.2 J

B. 10 J

C. 20 J

D. 0.1 J

Answer:

Watch Video Solution

186. If 'S' is stress and 'Y' is young's modulus of material of a wire,

the energy stored in the wire per unit volume is

https://dl.doubtnut.com/l/_YDObX8EKfQSU
https://dl.doubtnut.com/l/_CqBsfACsbUmO


A. 2Y/ S

B. S/ 2Y

C. 2 Y

D. 

Answer:

Watch Video Solution

S2

S2

2Y

187. Two wires are made of the same material and have the same

volume. However wire 1 has cross-sectional area A and wire 2 has

cross-sectional area 3A. If the length of wire 1 increases by  on

applying force F, how much force is needed to stretch wire 2 by

the same amount?

A. F

Δx

https://dl.doubtnut.com/l/_CqBsfACsbUmO
https://dl.doubtnut.com/l/_25dvS8fyMT0e


B. 4F

C. 6F

D. 9F

Answer:

Watch Video Solution

188. A pendulumd made of a uniform wire of cross sectional area

(A) has time T.When an additionl mass (M) is added to its bob,

the time period changes to

1/Y` is equal to:

A. 

B. 

TM . IftheY oung' s mod u––softhematerialofthewireis(Y )then

[( )
2

− 1]
TM

T

A

Mg

[( )
2

− 1]
TM

T

Mg

A

https://dl.doubtnut.com/l/_25dvS8fyMT0e
https://dl.doubtnut.com/l/_4asvgjArr8PT


C. 

D. 

Answer:

Watch Video Solution

[1 − ( )
2

]
TM

T

A

Mg

[1 − ( )
2

]
T

TM

A

Mg

189. The potential energy function for the force between two

atoms in a diatomic molecule is approximate given by

, where  and  are constants and  is the

distance between the atoms. If the dissociation energy of the

molecule is  is

A. 

B. 

C. 

U(r) = −
a

r12

b

r6
a b r

D = [U(r = ∞) − Uat equilibrium], D

b2

6a

b2

2a

b2

12a

https://dl.doubtnut.com/l/_4asvgjArr8PT
https://dl.doubtnut.com/l/_Wklk9rweacQI


D. 

Answer:

Watch Video Solution

b2

4a

190. A man grows into a giant such that his linear dimension

increase by a factor of 9. Assuming that his density remains

same, the stress in the leg will change by a factor of

A. 9

B. 

C. 81

D. 

Answer:

Watch Video Solution

1

9

1

81

https://dl.doubtnut.com/l/_Wklk9rweacQI
https://dl.doubtnut.com/l/_MF1cF6IOBY9J


Watch Video Solution

191. A uniformly tapering conical wire is made from a material of

young's modulus Y and has a normal unextended length  the

radii at the upper and lower ends of this conical wire, have

values R and 3R, respectively the upper end of the wire is �xed to

a rigid support and a mass  is suspended from its lower end.

the equilibrium extended length of this wire would equal to:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

L

M

L(1 + )
1

3

Mg

3πYR2

L(1 + )
2

3

Mg

3πYR2

L(1 + )
1

9

Mg

3πYR2

L(1 + )
2

9

Mg

3πYR2

https://dl.doubtnut.com/l/_MF1cF6IOBY9J
https://dl.doubtnut.com/l/_4LalCRubcWn3


192. A solid sphere of radius  made of a material of bulk

modulus  is surrounded by a liquid in a cylindrical container. A

massless piston of area  (the area of container is also ) �oats

on the surface of the liquid. When a mass  is placed on the

piston to compress the liquid , fractional change in radius of the

sphere is . Find the value of .

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

R

B

A A

M

Mg

αAB
α

ka

mg

ka

3mg

mg

3ka

mg

ka

https://dl.doubtnut.com/l/_z9sIwoFkbOU4


193. According to Hooke's law of elasticity, if stress is increaed,

the ratio of stress to strain

A. increases

B. decreases

C. becomes zero

D. remains constant

Answer:

Watch Video Solution

194. A thick rope of rubber of density  and

Young's modulus , 8 m in length, when hung from

ceiling of a room, the increases in length due to its own weight

is

1.5 × 103kgm− 3

5 × 106Nm− 2

https://dl.doubtnut.com/l/_sFIINJY78l8P
https://dl.doubtnut.com/l/_ROuePnzdPlV5


A. 9.6   m

B. 19.2  10^-7` m

C. 9.6  10^-2` m

D. 9.6 m

Answer:

Watch Video Solution

× 10− 5

×

×

195. If in a wire of Young's modulus Y, longitudinal strain X is

produced, then the value of potential energy stored in its unit

volume will be

A. Y

B. 2Y

C. 0.5 X

X2

X2

Y 2

https://dl.doubtnut.com/l/_ROuePnzdPlV5
https://dl.doubtnut.com/l/_m2FhNfjkuwdp


D. 0.5Y

Answer:

Watch Video Solution

X2

196. A metal ring of initial radius r and cross-sectional area A is

�tted onto a wooden disc of radius R > r. If Youngs modules of

metal is Y then tension in the ring is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

AYR

r

Y r

AR

AY (R − r)

r

Y (R − r)

Ar

https://dl.doubtnut.com/l/_m2FhNfjkuwdp
https://dl.doubtnut.com/l/_g1wzWp9F62SD


Watch Video Solution

197. For a constant hydraulic stress on an object, the fractional

change in the object's volume  and its bulk modulus

(b) are related as

A.  B

B. 

C. 

D. 

Answer:

Watch Video Solution

( )
△ V

V

α
ΔV

V

α
ΔV

V

1

B

αB2ΔV

V

α
ΔV

V

1

B2

https://dl.doubtnut.com/l/_g1wzWp9F62SD
https://dl.doubtnut.com/l/_mx8D6FxOKI6r


198. The compressibility of water is  per unit

atmospheric pressure. The decrease in volume of 100 cubic

centimetre of water under a pressure of 100 atmosphere will be

A. 0.4 

B. 4  10^-5cm^3`

C. 0.025 

D. 0.004 

Answer:

Watch Video Solution

4 × 10− 5

cm3

×

cm3

cm3

199. A stretched rubber has

A. increased kinetic energy

https://dl.doubtnut.com/l/_15wIzM9K7IXt
https://dl.doubtnut.com/l/_oklwuZGkegz7


B. increased potential energy

C. decreased kinetic energy

D. decreased kinetic energy

Answer:

Watch Video Solution

200. The breaking stress of a wire depends on

A. length of the wire

B. radius of the wire

C. material of the wire

D. shape of the cross-section

Answer:

https://dl.doubtnut.com/l/_oklwuZGkegz7
https://dl.doubtnut.com/l/_U7I36Ik1LTh1


Watch Video Solution

201. Which of the following a�ects the elasticity of a substance

A. hammering and annealing

B. change in temperature

C. impurity in substance

D. all of these

Answer:

Watch Video Solution

202. The young's modulus of a wire of length (L) and radius (r ) is

Y. If the length is reduced to  and radius  , then its young's

modulus will be

L

2
r

2

https://dl.doubtnut.com/l/_U7I36Ik1LTh1
https://dl.doubtnut.com/l/_YiLTWxUilKi5
https://dl.doubtnut.com/l/_QWYp5NyhIGS6


A. Y/2

B. Y

C. 2Y

D. 4Y

Answer:

Watch Video Solution

203. In designing, a beam for its use to support a load. The

depression at centre is proportional to (where , Y is Young's

modulus).

A. 

B. Y

C. 1/Y

Y 2

https://dl.doubtnut.com/l/_QWYp5NyhIGS6
https://dl.doubtnut.com/l/_QC22EuGiu3yR


D. 

Answer:

Watch Video Solution

1

Y 2

204. The length of a metal wire is  when the tension in it is 

and is  when the tension is . The natural length of the wire

is:

A. 

B. 

C. 

D. 

Answer:

W h Vid S l i

l1 T1

l2 T2

l1 + l2

2

√l1l2

l1T2 − l2T2

T2 − T1

l1T2 + l2T2

T2 + T1

https://dl.doubtnut.com/l/_QC22EuGiu3yR
https://dl.doubtnut.com/l/_GZWzlJoyvjFv


Watch Video Solution

205. A steel wire with cross-section 3  has elastic limit 2.4 

 N . The maximum upward accele ration that can be given

to a 1200 kg elevator supported by this cable if the stress is not

to exceed one-third of the elastic limit (take g =10m/ ) is

A. 12 

B. 10 

C. 8 

D. 7 

Answer:

Watch Video Solution

cm2 ×

108 m− 2

s2

ms− 2

ms− 2

ms− 2

ms− 2

https://dl.doubtnut.com/l/_GZWzlJoyvjFv
https://dl.doubtnut.com/l/_CQBCGSESnB77


206. Young's modulus for a steel wire is 2   Pa and its

elastic limit is 2.5  Pa. By how much can a steel wire 3 m

long and 2 mm in diameter be stretched before the elastic limit

is exceeded ?

A. 3.75 mm

B. 7.50 mm

C. 4.75 mm

D. 4.00 mm

Answer:

Watch Video Solution

× 1011

× 108

207. For a constant hydraulic stress on an object, the fractional

change in the object's volume  and its bulk modulus( )
△ V

V

https://dl.doubtnut.com/l/_wrVjc0sQW9nN
https://dl.doubtnut.com/l/_E3hSDHLZ3MMA


(b) are related as

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

P

B

B

P

√P

B

( )
2

B

P

208. The Young's modulus of a rope of 10 m length and having

diameter of 2 cm is  dyne  . If the elongation

produced in the rope is 1 cm, the force applied on the rope is

A. 6.28  10^5` N

B. 6.28   N

20 × 1011 cm− 2

×

× 104

https://dl.doubtnut.com/l/_E3hSDHLZ3MMA
https://dl.doubtnut.com/l/_E8RE4fVZyHjQ


C. 6.28   dyne

D. 6.28   dyne

Answer:

Watch Video Solution

× 104

× 105

209. The following four wires are made of the same material.

Which of these will have the largest extension when the same

tension is applied

A. Length = 50 cm, diameter = 0.5 mm

B. Length = 100 cm, diameter =1 mm

C. Length = 200 cm, diameter =2 mm

D. Length = 300 cm, diameter = 3 mm

https://dl.doubtnut.com/l/_E8RE4fVZyHjQ
https://dl.doubtnut.com/l/_m5OhuKnRjaKe


Answer:

Watch Video Solution

210. The Young's modulus of steel is twice that of brass. Two

wires of the same length and of the same area of cross section,

one of steel and another of brass are suspended from the same

roof. If we want the lower ends of the wires to be at the same

level, then the weight added to the steel and brass wires must

be in the ratio of

A. 

B. 

C. 

D. 

1: 1

1: 2

2: 1

4: 1

https://dl.doubtnut.com/l/_m5OhuKnRjaKe
https://dl.doubtnut.com/l/_bw8eVF1CcqIT


Answer:

Watch Video Solution

211. Copper of �xed volume  is drawn into wire of length l.

When this wire is subjected to a constant force F, the extension

produced in the wire is . Which of the following graphs is a

straight line?

A. l versus 

B.  versus 

C.  versus 

D. lversus l

Answer:

Watch Video Solution

V

△ l

Δ
1

l

Δ
1

l2

Δ l2

Δ

https://dl.doubtnut.com/l/_bw8eVF1CcqIT
https://dl.doubtnut.com/l/_irewbqg6VCsz


212. The approximate depth of an ocean is 2700 m. The

compressibility of water is  and density of

water is . What fractional compression of water will be

obtained at the bottom of the ocean ?

A. 1.0  

B. 1.2  10^-2`

C. 1.4  

D. 0.8  10^-2`

Answer:

Watch Video Solution

45.4 × 10− 11Pa− 1

103kg/m3

× 10− 2

×

× 10− 2

×

https://dl.doubtnut.com/l/_irewbqg6VCsz
https://dl.doubtnut.com/l/_qK6g1Izdz4vw


213. The bulk modulus of a spherical object is  if it is subjected

to uniform pressure , the fractional decrease in radius is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

B

p

ρ

B

P
ρ

3

3
ρ

B

B
ρ

3

214. Two wires are made of the same material and have the same

volume. The �rst wire cross sectional area A and the second wire

has cross sectional area 3A. If the length of the �rst wire is

https://dl.doubtnut.com/l/_NBDdBd1ws4Y9
https://dl.doubtnut.com/l/_areN8sUpKDZv


Example

increased by  on applying a force F, how much force is needed

to stretch the second wire by the same amount?

A. 9F

B. F

C. 4F

D. 6F

Answer:

Watch Video Solution

Δl

1. The length of a suspended loire increases by  of its

original length when a stress of  is applied on it.

10− 4

107Nm− 2

https://dl.doubtnut.com/l/_areN8sUpKDZv
https://dl.doubtnut.com/l/_H3sQnEBK0XAC


Calculate the Young's modulus of the material of the wire.

Watch Video Solution

2. A uniform wire of steel of length 2.5m and density 

weighs 50g. When stretched by a force of  , the length

increases by 2mm. Calculate Young's modulus of steel.

Watch Video Solution

8.0gcm− 3

10kgf

3. 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 (a)

stress, (b) elongation, and ( c ) strain on the rod. Young's

modulus, of structural steel is 2.0   N .

Watch Video Solution

× 1011 m − 2

https://dl.doubtnut.com/l/_H3sQnEBK0XAC
https://dl.doubtnut.com/l/_mTrAVF0oFHyu
https://dl.doubtnut.com/l/_7Vlp0Y8DvhTJ
https://dl.doubtnut.com/l/_YptnXCAOHdl0


4. 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 (a)

stress, (b) elongation, and ( c ) strain on the rod. Young's

modulus, of structural steel is 2.0   N .

Watch Video Solution

× 1011 m − 2

5. 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 (a)

stress, (b) elongation, and ( c ) strain on the rod. Young's

modulus, of structural steel is 2.0   N .

Watch Video Solution

× 1011 m − 2

6. What is the percentage increase in length of a wire of

diameter 2.5 mm, stretched by a force of 100 kg wt ? Young's

https://dl.doubtnut.com/l/_YptnXCAOHdl0
https://dl.doubtnut.com/l/_w1l5fueF35d8
https://dl.doubtnut.com/l/_s5nATHmytgWo


modulus of elasticity of wire .

Watch Video Solution

= 12.5 × 1011dyne/cm2

7. The breaking stress for a metal is . Calculate

the maximum length of the wire of this metal which may be

suspended breaking. The density of the metal = .

Take g =

Watch Video Solution

7.8 × 109Nm− 2

7.8 × 103kgm− 3

10Nkg− 1

8. A rubber string 10m long is suspended from a rigid support at

its one end. Calculate the extension in the string due to its own

weight. The density of rubber is  and Young's modulus

for the rubber is  Take  .

Watch Video Solution

1.5 × 103

5 × 106Nm− 2 g = 10Nkg− 1

https://dl.doubtnut.com/l/_s5nATHmytgWo
https://dl.doubtnut.com/l/_aNhC34dBIVXz
https://dl.doubtnut.com/l/_Z3mL33c1PhKt


9. A silica glass rod has a diameter of1cmand is 10 cmlong. The

ultimate strength of glass is . Estimate the largest

mass that can be hung from it without breaking it. Take

.

Watch Video Solution

50x106Nm− 2

g = 10Nkg− 1

10. A composite wire of uniform diameter 3.0 mm consisting of a

copper wire of length 2.2m 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 is  and for steel is 

.

Watch Video Solution

1.1 × 1011Pa

2.0 × 1011Pa

https://dl.doubtnut.com/l/_Z3mL33c1PhKt
https://dl.doubtnut.com/l/_EKX5MLLz5RDp
https://dl.doubtnut.com/l/_Y7gvk13VR8Sp


11. The maximum stress that can be applied to the material of a

wire used to suspend an elevator is  if the mass

of elevator is 900 kg and it move up with an acceleration

 than calculate the minimum radius of the wire.

Watch Video Solution

× 108N /m23

π

2.2m/s2

12. A mass of 100 grams is attached to the end of a rubber string

49 cm. long and having an area of cross section 20 sq. mm. The

string is whirled round, horizontally at a constant speed of 40

r.p.s in a circle of radius 51 cm. Find Young's modulus of rubber.

Watch Video Solution

13. A uniform heavy rod of weight W, cross sectional area a and

length L is hanging from �xed support. Young modulus of the

https://dl.doubtnut.com/l/_L7wY6oij0AE7
https://dl.doubtnut.com/l/_GR2cePw9AJL1
https://dl.doubtnut.com/l/_4bc08vqQwtl0


material of the rod is Y. Neglect the lateral contraction. Find the

elongation of the rod.

Watch Video Solution

14. A steel wire of uniform cross-section  is heated to 

 and stretched by tying it two ends rigidly. Calculate the

change in tension on the wire when temperature falls form

 to 

Watch Video Solution

1mm2

70∘C

70∘C 35∘C

15. The presssure of a medium is changed from  to 

 and change in volume is  keeping

temperature constant . The bulk modulus of the medium is 

1.01 × 105Pa

1.165 × 105Pa 10 %

https://dl.doubtnut.com/l/_4bc08vqQwtl0
https://dl.doubtnut.com/l/_jQ6ib0d9y0Pr
https://dl.doubtnut.com/l/_UKaQx9LHPaiA


(a)  (b)  (c )   

(d) 

Watch Video Solution

204.8 × 105Pa 102.4 × 105Pa 5.12 × 105Pa

1.55 × 105Pa

16. The average depth of indian Ocean is about 3000 m. The

fractional compression,  of water at the bottom of the

ocean is (Given Bulk modulus of the water 

and )

Watch Video Solution

△ V

V

= 2.2 × 109Nm− 2

g = 10ms− 2

17. A sphere contracts in volume by  when taken to the

bottom of sea  keep. The bulk modulus of the material of

the sphere is (Given density of sea water may be taken as

).

0.01 %

1km

1.0 × 103kgm− 3

https://dl.doubtnut.com/l/_UKaQx9LHPaiA
https://dl.doubtnut.com/l/_sXWv1JkgdKfY
https://dl.doubtnut.com/l/_Vrwcp3UDECAC


Watch Video Solution

18. If the normal density of sea water is , what will be

its density at a depth of 4km? Given compressibility of water =

0.00005 per atmosphere. 1 atmospheric pressure

.

Watch Video Solution

1.00g/cm3

= 106dyne/cm2, g = 980cm/s2

19. A cube is subjected to pressure of . Each side of

the cube is shortened by 1%. Find volumetric strain and bulk

modulus of elasticity of cube.

Watch Video Solution

5 × 105N /m2

https://dl.doubtnut.com/l/_Vrwcp3UDECAC
https://dl.doubtnut.com/l/_p9EZty6fu3uS
https://dl.doubtnut.com/l/_yRLyvXh4Icf0


20. Calculate the presure required to stop the increases in

volume of a copper block when it is heated from  to  .

Coe�cient of linear expansion of copper 

and bulk modulus of elasticity 

Watch Video Solution

50∘ 70∘C

= 8.0 × 10− 6. ∘ C − 1

3.6 × 1011Nm− 2

21. A cube of aluminimum of each side 4 cn is subjected to a

tangential (shearing) force. The top face of the cube is sheared

through  cm with respect to the bottom face. Find

(i)shearing strain (ii) shearing stress and shearing force. Given

 dyne 

Watch Video Solution

0.012

η = 2.08 × 1011 cm2

https://dl.doubtnut.com/l/_3mCFSvYgIFED
https://dl.doubtnut.com/l/_AltOUT3rOUT6


22. A cube of aluminimum of each side 4 cn is subjected to a

tangential (shearing) force. The top face of the cube is sheared

through  cm with respect to the bottom face. Find

(i)shearing strain (ii) shearing stress and shearing force. Given

 dyne 

Watch Video Solution

0.012

η = 2.08 × 1011 cm2

23. A square lead slab of side 50 cm and thickness 10.0 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

https://dl.doubtnut.com/l/_VPjUZdAfSSrW
https://dl.doubtnut.com/l/_QaiPaKmXQlzJ


24. A rubber block  is clamped at one end with

its 10cm side vertical. A horizontal force of 30 N is applied to the

free surface. What is the horizontal displacement of the top face

? Modulus of rigidity of rubber 

Watch Video Solution

1cm × 3cm10cm

1.4 × 105Nm− 2

25. A 60 kg motor rests on four cylinderical rubber blocks. Each

cylinder has a height of 3cm and a cross-sectional area of 

. The shear modulus for this rubber is  . If a

sideways force of 300N is applied to the motor, how far will it

move sideways?

Watch Video Solution

15cm2

2 × 106Nm− 2

https://dl.doubtnut.com/l/_zo7akhON0NqA
https://dl.doubtnut.com/l/_rybYxkgX4dhV


26. A steel wire of 4.0 m is stretched through 2.0 mm. The cross -

sectional area of the wire is  If young's modulus of

steel is  �nd (i) the energy density of the wire,

(ii) the elastic potential energy stored in the wire.

Watch Video Solution

2.0mm2.

2.0 × 1011Nm− 2

27. A steel wire of 4.0 m is stretched through 2.0 mm. The cross -

sectional area of the wire is  If young's modulus of

steel is  �nd (i) the energy density of the wire,

(ii) the elastic potential energy stored in the wire.

Watch Video Solution

2.0mm2.

2.0 × 1011Nm− 2

28. Calculate the increase in energy of a brass bar of length 0.4

m and cross-sectional area ,when compressed with a load1cm2

https://dl.doubtnut.com/l/_UcR1FqkFwuo0
https://dl.doubtnut.com/l/_ChTgVCPZZ1vJ
https://dl.doubtnut.com/l/_QeNdBBPAZbBF


of 4kg wt along its length.Given Young's Modulus of Elasticity is

Watch Video Solution

Y = 1.0 × 1011Nm− 2

29. When the load on a wire is slowly increased from  to 

, the elongation increases from  to . The work

done during the extension of wire is

Watch Video Solution

3kgwt

5kgwt 0.61 1.02mm

30. A 40 kg boy whose leg are  in area and  long falls

through a height of  without breaking his leg bones. If the

bones can stand a stress of , calculate the Young's

modulus for the material of the bone.

Watch Video Solution

4cm2 50cm

2m

1.0 × 108 N

m2

https://dl.doubtnut.com/l/_QeNdBBPAZbBF
https://dl.doubtnut.com/l/_eweoDpSFodQx
https://dl.doubtnut.com/l/_hc59GGZcPmmA


31. De�ne Poisson's ratio.Write an expression for it. What is the

signi�cance of negative sign in this expression ?

Watch Video Solution

32. Determine the Poisson's ratio of the material of a wire whose

volume remains constant under an external normal stress.

Watch Video Solution

33. One end of a nylon rope of length 4.5 m and diameter 6 mmis

�xed to a tree limb. A monkey weighing 100 N jumps to catch the

free end and stays there. Find the elongation of the rope and the

corresponding change in the diameter. Young modulus of nylon

=0.2.

https://dl.doubtnut.com/l/_hc59GGZcPmmA
https://dl.doubtnut.com/l/_J2ZK2M7zR6H8
https://dl.doubtnut.com/l/_JotRNgmn7Tp6
https://dl.doubtnut.com/l/_9E4dt6EOEheo


Watch Video Solution

34. A material has Poisson's ratio , If a uniform rod of it su�ers

a longtiudinal strain of  then the percentage increases

in its volume is

Watch Video Solution

0.5

2 × 10− 3

35. A material has Poisson's ratio 0.2. If a uniform rod of it su�ers

longitudinal strain 4.0   calculate the percentage change

in its volume

A. .

B. 

C. 

× 10− 3

https://dl.doubtnut.com/l/_9E4dt6EOEheo
https://dl.doubtnut.com/l/_NP2QQfyDlE3M
https://dl.doubtnut.com/l/_0swEOZgbbvkg


D. 

Answer:

Watch Video Solution

36. Intermolecular Forces

Watch Video Solution

37. In solids interatomic forces are

Watch Video Solution

38. Intermolecular Forces

Watch Video Solution

https://dl.doubtnut.com/l/_0swEOZgbbvkg
https://dl.doubtnut.com/l/_wGHrFHwWor67
https://dl.doubtnut.com/l/_Qa7JU00khjMW
https://dl.doubtnut.com/l/_eRYK9jy3Kgb8


39. State the factors due to which three states of matter di�er

from each other.

Watch Video Solution

40. Crystalline solids are called true solids.Why ?

Watch Video Solution

41. What is a perfectly elastic body ? Give an example.

Watch Video Solution

https://dl.doubtnut.com/l/_eRYK9jy3Kgb8
https://dl.doubtnut.com/l/_zWgXQ5fRXmUt
https://dl.doubtnut.com/l/_BSWqQ42uV8gT
https://dl.doubtnut.com/l/_QXIbZKk2sL97


42. Statement I: Young's modulus for a perfectly plastic body is

zero. 

Statement II: For a perfectly plastic body, restoring force is zero.

Watch Video Solution

43. No material is perfectly elastic. Why ?

Watch Video Solution

44. Can one distinguish between the internal energy of a body

acquired by het transfer and that acquired by the performance

of work on it by an etenal agent ?

Watch Video Solution

https://dl.doubtnut.com/l/_v8bMBZUNhV7X
https://dl.doubtnut.com/l/_emZEwoKTGPxi
https://dl.doubtnut.com/l/_8QMzZeVr1T5M
https://dl.doubtnut.com/l/_qceXue9m7al1


45. What are the factors on which the modulus of elesticity

depends?

Watch Video Solution

46. A constant voltage is applied between the two ends of a

metallic wire. If both the length and the radius of the wire are

doubled, the rate of heat developed in the wire

Watch Video Solution

47. Stress and pressure are both force per unit area. How do you

di�erentiate between them?

Watch Video Solution

https://dl.doubtnut.com/l/_qceXue9m7al1
https://dl.doubtnut.com/l/_rALSZrnr3jJu
https://dl.doubtnut.com/l/_9STzD7VtUbCJ


48. Out of solids , liquids and gases, which one has all the three

types of modulus ofelasticity and why gases have only bulk

modulus of elasticity.

Watch Video Solution

49. Which type of elasticity is involved in the following cases ?

Compressing of gas

Watch Video Solution

50. Which type of elasticity is involved in the following cases ?

Compressing a liquid

Watch Video Solution

https://dl.doubtnut.com/l/_kxErtMbwXkSU
https://dl.doubtnut.com/l/_8Gx7XhfLNJJl
https://dl.doubtnut.com/l/_uZrEzRNj8vGO
https://dl.doubtnut.com/l/_b38sKlIrIc02


51. Which type of elasticity is involved in the following cases ?

Stretching a wire

Watch Video Solution

52. Which type of elasticity is involved in the following cases ?

Tangential push on the upper face of a block

Watch Video Solution

53. What does the slope of stress vs strain graph indicate?

Watch Video Solution

54. How does Young's modulus change with rise in temperature?

W t h Vid S l ti

https://dl.doubtnut.com/l/_b38sKlIrIc02
https://dl.doubtnut.com/l/_gsHs4rmDBKWD
https://dl.doubtnut.com/l/_rrdgwFLLPST1
https://dl.doubtnut.com/l/_66cWM9gGxsX9


Watch Video Solution

55. Glass, rubber, steel copper is order of increasing the property

of elasticity

Watch Video Solution

56. What is more elastic : water or air, why?

Watch Video Solution

57. Why is a spring made of steel, not of copper?

Watch Video Solution

https://dl.doubtnut.com/l/_66cWM9gGxsX9
https://dl.doubtnut.com/l/_NALQr8gOd4aa
https://dl.doubtnut.com/l/_5FeEIbu0HXA0
https://dl.doubtnut.com/l/_KLY5JiRO31gr


58. When we stretch a wire, we have to perform work. Why? What

happens to the energy given to the wire in this process?

Watch Video Solution

59. What happens to the work done instreching a wire?

Watch Video Solution

60. Identical spring of steel and copper are equally stretched. On

which, more work will have to be done ?

Watch Video Solution

https://dl.doubtnut.com/l/_mbi2ihjhL6hH
https://dl.doubtnut.com/l/_iF0A7HZd3LUu
https://dl.doubtnut.com/l/_STP60berIBxC


61. There are two idential springs of copper and steel. They are

stretched by equal forces. For which spring more work will have

to be done?

Watch Video Solution

62. A wire gets heated when it is bent back and forth. Why?

Watch Video Solution

63. A hard wire is broken by bending repeatedly in alternating

directions. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_5B0kzAgCr7eg
https://dl.doubtnut.com/l/_50L4DN6WuWgC
https://dl.doubtnut.com/l/_jrWpCa5fN6cF


64. Explain why should the beams used in the construction of

bridge and small breadth. 

(ii) Why are girders given I shape?

Watch Video Solution

65. The ratio stress/strain remains constant for small

deformation. What will be the e�ect on this ratio when the

deformation made is very large?

Watch Video Solution

66. The young's modulus of a wire of length (L) and radius (r ) is

Y. If the length is reduced to  and radius  , then its young's

modulus will be

Watch Video Solution

L

2
r

2

https://dl.doubtnut.com/l/_pum763qRvbP3
https://dl.doubtnut.com/l/_eRiKnPqeoxXj
https://dl.doubtnut.com/l/_ig1axd0IbTdK


a c  deo So u o

67. A wire �xed at the upper end stretches by length l by applying

a force F. The work done in stretching is

Watch Video Solution

68. A wire suspended vertically from one of the its ends is

stretched by attaching a weight of 200 N to the lower end. The

weight stretches the wire by 1 mm. then the elastic energy

stored in the wire is

Watch Video Solution

69. If 'S' is stress and 'Y' is young's modulus of material of a wire,

the energy stored in the wire per unit volume is

https://dl.doubtnut.com/l/_ig1axd0IbTdK
https://dl.doubtnut.com/l/_pwXOjC0SiGe5
https://dl.doubtnut.com/l/_2FsVtWoCSoBL
https://dl.doubtnut.com/l/_KsGZdEVoGwgx


Watch Video Solution

70. A wire stretches by a certain amount under a load. If the load

and radius are increased to four times, �nd the stretch caused in

the wire.

Watch Video Solution

71. Which one is more elastic rubber or steel? Explain.

Watch Video Solution

72. Two di�erent types of rubber are found to have the stress-

strain curves as shown. Thenbr>

https://dl.doubtnut.com/l/_KsGZdEVoGwgx
https://dl.doubtnut.com/l/_Kvfz32yzB4E3
https://dl.doubtnut.com/l/_vQPL4eFeo73h
https://dl.doubtnut.com/l/_LSxWmEELMzHQ


Watch Video Solution

73. Read each of the statement below carefully and state, with

reasons, if it is true or false. 

(a) The modulus of elasticity of rubber is greater than that of

steel. 

(b) the stretching of a coil is determined by its shear modulus.

Watch Video Solution

74. Two wires of the same length and material but di�erent radii

 and  are suspended from a rigid support both carry ther1 r2

https://dl.doubtnut.com/l/_LSxWmEELMzHQ
https://dl.doubtnut.com/l/_bIfBNOjqlgmk
https://dl.doubtnut.com/l/_AF9Z5eJnuVd2


same load at the lower end. The ratio of the stress devedoped in

the second wire to that developed in the �rst wire is

Watch Video Solution

75. Will the stress and strain in all wires be the same?

Watch Video Solution

76. A cable is replaced by another cable of the same length and

material but of double the diameter. 

(i) Under a given load which cable will show greater extension? 

(ii) How many times the second cable can support the maximum

load without exceeding the elastic limit?

Watch Video Solution

https://dl.doubtnut.com/l/_AF9Z5eJnuVd2
https://dl.doubtnut.com/l/_YI5pHyZz2z2i
https://dl.doubtnut.com/l/_yKN6mMbrEshb
https://dl.doubtnut.com/l/_65RYbUtfZx0N


77. Two wires of same length and material but of di�erent radii

are suspended from a rigid support. Both carry the same load.

Will the stress, strain and extension in them be same or di�erent

?

Watch Video Solution

78. A uniform plant of Young's modulus Y is moved over a

smooth horizontal surface by a constant horizontal force F. The

area of cross section of the plank is A. The compressive strain on

the plank in the direction of the force is

Watch Video Solution

79. What are the factors which a�ect the elasticity of a material ?

Watch Video Solution

https://dl.doubtnut.com/l/_65RYbUtfZx0N
https://dl.doubtnut.com/l/_RzFc18Pr7FsT
https://dl.doubtnut.com/l/_dFTNHItsu3Bn


80. What is the role of physics in your daily life?

Watch Video Solution

81. Why a spring balance does not give correct measurements

when it has been used for a long time?

Watch Video Solution

82. Why are the bridge declared unsafe after long use?

Watch Video Solution

https://dl.doubtnut.com/l/_dFTNHItsu3Bn
https://dl.doubtnut.com/l/_NiZgspymv5gf
https://dl.doubtnut.com/l/_sZHtvx6ZbxWa
https://dl.doubtnut.com/l/_vJWcQXJbnYhA


83. Two idential solid balls, one of ivory and the other of wet caly,

are dropped from the same height on the �oor. Which one will

rise to a greater height after striking the �oor and why ?

Watch Video Solution

84. If F is the breaking force of a wire, what will be the breaking

force for (a) two parallel wires of the same size (b) for a single

wire of double the thickness?

Watch Video Solution

85. Graphite consists of planes of carbon atoms. Between atoms

in the planes there are only weak forces. What kind of elastic

properties do you expect from graphite ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_NKfX9lGBxm8B
https://dl.doubtnut.com/l/_W4UExF2RqmaG
https://dl.doubtnut.com/l/_iMLltuqjw6Q0


Watch Video Solution

86. Why does modulus of elasticity of most of the materials

decrease with the increase of temperature?

Watch Video Solution

87. A wire elongates by l mm when a load W is hanged from it. If

the wire goes over a pulley and two weights W each are hung at

the two ends, the elongation of the wire will be (in mm)

Watch Video Solution

88. A bar of cross-section A is subjected to equal and opposite

tensile forces at its ends. Consider a plane section of the bar

whose normal makes an angle  with the axis of the bar . θ

https://dl.doubtnut.com/l/_iMLltuqjw6Q0
https://dl.doubtnut.com/l/_rTeCj65t46QY
https://dl.doubtnut.com/l/_hP4iYdP4ODyn
https://dl.doubtnut.com/l/_SuFtiNuqAOlE


(i) What is the tensile stress on this plane? 

(ii) What is the shearing stress on this plane? 

(iii) For what value of  is the tensile stress maximum 

(iv) For what value of  is the shearing stress maximum? 

Watch Video Solution

θ

θ

89. A bar of cross-section A is subjected to equal and opposite

tensile forces at its ends. Consider a plane section of the bar

whose normal makes an angle  with the axis of the bar . 

(i) What is the tensile stress on this plane? 

(ii) What is the shearing stress on this plane? 

(iii) For what value of  is the tensile stress maximum 

θ

θ

https://dl.doubtnut.com/l/_SuFtiNuqAOlE
https://dl.doubtnut.com/l/_IW9SdvkVJ99M


(iv) For what value of  is the shearing stress maximum? 

Watch Video Solution

θ

90. A bar of cross section  is subjected to equal and opposite

tensile force at its ends. Consider a plane section of the bar

whose normal makes an angle  with the axis of the bar. 

 

a. What is the tensile stress on the plane? 

b. What is the shearing stress on the this plane? 

c. For what value of  is the tensile stress maximum? 

d. For what value of  is the shearing stress maximum?

Watch Video Solution

A

θ

θ

θ

https://dl.doubtnut.com/l/_IW9SdvkVJ99M
https://dl.doubtnut.com/l/_x1dnCJ9cQbIc


91. A bar of cross section  is subjected to equal and opposite

tensile force at its ends. Consider a plane section of the bar

whose normal makes an angle  with the axis of the bar. 

 

a. What is the tensile stress on the plane? 

b. What is the shearing stress on the this plane? 

c. For what value of  is the tensile stress maximum? 

d. For what value of  is the shearing stress maximum?

Watch Video Solution

A

θ

θ

θ

92. A metallic wire is stretched by suspending weight to it. If  is

the longitudinal strain and Y its Young's modulus of elasticity,

shown that the elastic potential energy per unit volume is given

by 

α

Y α2 /2

https://dl.doubtnut.com/l/_x1dnCJ9cQbIc
https://dl.doubtnut.com/l/_yYbI43AIBnGJ
https://dl.doubtnut.com/l/_zEDgB4rc36Xz


Watch Video Solution

93. A copper wire of negligible mass,  length and cross-

sectional area  is kept on a smooth horizontal table with

one end �xed. A ball of mass  is attached to the other end.

The wire and the ball are rotating with an angular velocity of

. If the elongation in the wire is .  

a. Find the Young's modulus of the wire (in terms of

).  

b. If for the same wire as stated above, the angular velocity is

increased to  and the wire breaks down, �nd the

breaking stress (in terms of ).

Watch Video Solution

1m

10− 6m2

1kg

20rad/s 10− 3m

× 1011N /m2

100rad/s

× 1010N /m2

https://dl.doubtnut.com/l/_zEDgB4rc36Xz
https://dl.doubtnut.com/l/_wgyadgfo2Haj


94. A load of 31.4 kg is suspended from a wire of radius  m

and density  Calculate the change is temperature

of the wire if 75% of the work done is converted into heat. The

Young's modulus and the speci�c heat capactiy of the meterial of

the wire are  respectively.

Watch Video Solution

10− 3

9 × 103kg/m3

9.8 × 1010N /m2 and 490J /kg/K

95. Alight rod of length 2 m is suspended horizontlly from the

ceiling bty means of two vertical wirs of equal length tied to its

ends One wire is mode of steel and is of cross - section 0.1 sq cm

and the other is of brass of cross -section 0.2 sq cm Find the

postion along the rod at which a wight may be hung to produce

(i) equal stress in both wirs (ii) equal strain in both wires (Y for

brass )

Watch Video Solution

= 10 × 1010Nm− 2 and Y for  steel = 20 × 1010Nm− 2

https://dl.doubtnut.com/l/_lPbIMGr48CRj
https://dl.doubtnut.com/l/_KhTqnRmPmIag


96. A thin rod of negligible mass and area of cross-section

, suspended vertically from one end has a length of 

 at . The rod is cooled art , but prevented from

contracting by attaching a mass at the loose end. Find 

 This mass and 

 The energy stored in the rod. 

Given for this rod, , coe�cient of linear

expansion  and .

Watch Video Solution

4 × 10− 6m2

0.5m 10∘C 0∘C

(i)

(ii)

Y = 1011Nm− 2

= 10− 5K − 1 g = 10ms− 2

97. A stone of 0.5 kg mass is attached to one end of a  m long

aluminium wire of  mm 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

0.8

0.7

85∘

https://dl.doubtnut.com/l/_KhTqnRmPmIag
https://dl.doubtnut.com/l/_atJFtcQN7fP1
https://dl.doubtnut.com/l/_4zsUFRd8uPEe


increase in the length of the wire . The Young's modulus of

aluminium =

Watch Video Solution

7 × 1010Nm− 2, sin 85∘ = 0.9962, cos 85∘ = 0.0872

98. A steel wire of length 4.87 mm and cross-section

 stretches by the same amout as a copper wire of

length 3.5 m and cross -section  under a given

load . White is the ratio of the Young's modulus of steel so that

of copper ?

Watch Video Solution

3.0 × 10− 5m2

4.0 × 10− 5m2

99. Two wires of diameter 0.25 cm, one made of steel and the

other made of brass are loaded as shown in �gure. The unloaded

https://dl.doubtnut.com/l/_4zsUFRd8uPEe
https://dl.doubtnut.com/l/_DWNzoXuHbmGi
https://dl.doubtnut.com/l/_4TaTfwfZ8Tr4


length of steel wire is 1.5 m and that of brass wire is 1.0 m.

Compute the elongations of the steel and the brass wires

.Young's modulus of steel is Pa and that of brass is 

 Pa. 

Watch Video Solution

2.0 × 1011

9.1 × 1011

https://dl.doubtnut.com/l/_4TaTfwfZ8Tr4


100. The edges of an aluminum cube are  long. One face of

the cube is �rmly �xed to a vertical wall. A mass of  is then

attached to the opposite face of the cube. Shear modulus of

aluminum is , the vertical de�ection in the face to

which mass is attached is

Watch Video Solution

10cm

100kg

25 × 109Pa

101. Four identical hollow cylindrical cloumns of steel support a

big structure of mass 50.000 kg. the inner and outer radii of

each column are 30 cm and 60 cm respectively. Assume the load

distribution to be uniform , calculate the compressional strain of

each column. the Young's modulus of steel is .

Watch Video Solution

2.0 × 1011Pa

https://dl.doubtnut.com/l/_CPb3vhfheeZ3
https://dl.doubtnut.com/l/_j230KzhHyzhq


102. A piece of copper having a rectangular cross section of

 is pulled in tension with 45,500N, force

producing only elastic deformation. Calculate the resulting

strain. Shear modulus of elasticity of copper is .

Watch Video Solution

15.2 × 19.1mm

42 × 109Nm− 2

103. A steel cable with a radius of 1.5 cm support a chairlift at a

ski area.if the maximum stress is not to exceed , what

is the maximum load the cable can support?

Watch Video Solution

108Nm− 2

104. A rigid bar of mass 15 kg is supported symmetrically by three

wires each 2 m long. Those at each end are of copper and middle

one is of iron. Determine the ratio of their diameters if each is to

https://dl.doubtnut.com/l/_RCURrUoCBP1M
https://dl.doubtnut.com/l/_ZCbsEas4TtFn
https://dl.doubtnut.com/l/_j6XVZgOswsKH


have the same tension. Young's modulus of elasticity for copper

and steel are  and 

respectively.

Watch Video Solution

110 × 109Nm− 2 190 × 109Nm− 2

105. A 14.5 kg mass, fastened to the end of a steel wire of

unstretched length 1m, is whirled in a vertical circle with an

angular velocity of  at the bottom of the circle. The

cross-sectional area of the wire is  . Calculate the

elongaton of the wire when the mass is at the lowest point of its

path .

Watch Video Solution

2rev. /s

0.065cm2

Ysteel = 2 × 1011Nm− 2

https://dl.doubtnut.com/l/_j6XVZgOswsKH
https://dl.doubtnut.com/l/_3UNLnzXuSdkk


106. Compute the bulk modulus of water from the following data

: initial volume = 100.0 litre, pressure increase = 100.0

atmosphere. Final volume - 100.5 litre . (1 atmosphere =

. Compare the bulk modulus of water that of air

(at constant temperature). explain in simple terms why the ratio

is so large.

Watch Video Solution

1.013 × 105Pa)

107. What is the density of ocean water at a depth, where the

pressure is 80.0 atm, given that its density at the surface is

? Compressibilty of water 

. Given 1 atm. = .

Watch Video Solution

1.03 × 103kgm− 3

= 45.8 × 10− 11Pa− 1 1.013 × 105Pa

https://dl.doubtnut.com/l/_fPPgJJMYAL9O
https://dl.doubtnut.com/l/_yRMzeRAF3mRh


108. Compute the fractional change in volume of a glass slab,

when subjected to a hydraulic pressure of 10 atmosphere. Bulk

modulus of elasticity of glass =  and 1 atm = 

.

Watch Video Solution

37 × 109Nm− 2

1.013 × 105Pa

109. The volume change of a solid copper cube 20 cm on an edge,

when subjected to a pressure of 14 MPa is 

(Bulk modulus of copper 140 GPa)

Watch Video Solution

110. How much should the pressure on a litre of water be

changed to compress it by 0.10%? Bulk modulus of elasticity of

water = .2.2 × 109Nm− 2

https://dl.doubtnut.com/l/_ulcfcHzgTHTc
https://dl.doubtnut.com/l/_Z7SnSgK4gKkb
https://dl.doubtnut.com/l/_dkX1zemqXSwW


Watch Video Solution

111. A mild steel wire of length 1.0 m and cross-sectional are

 is streached, well within its elastic limit,

horizontally between two pillars. A mass of 100 g is suspended

from the mid point of the wire, calculate the depression at the

mid point. 

.  

Watch Video Solution

0.5 × 10− 20cm2

g = 10ms− 2, Y = 2 × 1011Nm− 2

https://dl.doubtnut.com/l/_dkX1zemqXSwW
https://dl.doubtnut.com/l/_QodJUj0qCino
https://dl.doubtnut.com/l/_4rnmaQ7dXJBj


112. Two strips of metal are riveted together at their ends by four

rivets, each of diameter 6.0 mm. What is the maximum tension

that can be exerted by the riveted strip if the shearing stress on

the rivet is not to exceed  ? Assume that each rivet

is to carry one quarter of the load.

Watch Video Solution

2.3 × 109Pa

113. The marina Trench is located in the paci�c ocean, and at one

place it is nearly eleven km beneath the surface of water. The

water pressure at the bottom of the Trench is about

. A steel ball of initial volume  is dropped

into the ocean and falls to the bottom of the Trench. what is the

change in the volume of the ball when it reaches to the bottom?

Bulk modulus for steel = .

Watch Video Solution

1.1 × 108Pa 0.32m3

1.6 × 1011Nm− 2

https://dl.doubtnut.com/l/_4rnmaQ7dXJBj
https://dl.doubtnut.com/l/_U5pfN4juNxkR



