
PHYSICS

BOOKS - DC PANDEY ENGLISH

ELASTICITY

Example

1. Determine the elongation of the steel bar  long and  cross-

sectional area when subjected to a pull of  


.

Watch Video Solution

1m 1.5cm2

1.5 × 104N.

(TakeY = 2.0 × 1011N /m2)

2. The bulk modulus of water is  


(a) Find its compressibility in the units . 


2.3 × 109N /m2.

atm− 1

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


(b) How much pressure in atmospheres in needed to compress a sample

of water by ?

Watch Video Solution

0.1 %

3. A steel wire  in length is stretched through .The cross -

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

 


(a) the energy density of wire, 

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

Watch Video Solution

4.0m 2.0mm

2.0mm2

2.0 × 1011N /m2

4. A rubber cord has a cross -sectional area and total unstretched

length . It is streched to  and then released to project a

missile of mass 5.0 g.Taking young's modulus Y for rubber as

.Calculate the velocity of projection .

Watch Video Solution

1mm2

10.0cm 12.0cm

5.0 × 108N /m2

https://dl.doubtnut.com/l/_cdhsbTsFJIUI
https://dl.doubtnut.com/l/_wBOWm7Cd1KH5
https://dl.doubtnut.com/l/_hLH4kaNXAARh


5. Find the greatest length of steel wire that can hang vertically without

breaking. Breaking stress of steel . Density of steel 

. Take .

Watch Video Solution

= 8.0 × 108N /m2

= 8.0 × 103kg/m3 g = 10m/s2

6. A rod has a radius of 100 mm and a length of 10 cm. A 100 N force

compresses along its length . Calculate the longitudinal stress developed

in the rod.

Watch Video Solution

7. Consider a rod of steel having radius of 8 mm and the length of 2 m. If a

force of 150 kN stretches it along its lengths , then calculated the stress,

percentage strain in the rod if the elongation in length is 7.46 mm.

Watch Video Solution

https://dl.doubtnut.com/l/_hLH4kaNXAARh
https://dl.doubtnut.com/l/_xTvULnvHx891
https://dl.doubtnut.com/l/_Spwy5kMRJBVz
https://dl.doubtnut.com/l/_D1z0J3QsIq2T
https://dl.doubtnut.com/l/_CRj1zp1iSoKP


8. If the angle of shear is  for a cubical body and the change in length

is 250 cm, then what must be the volume of this cubical body.

Watch Video Solution

30∘

9. Two blocks of masses 2 kg and 3kg are connected by a metal wire going

over a smoother pulley as shown in figure. The breaking stress of the

steel is . What would be the minimum radius of the wire2 × 109Nm− 2

https://dl.doubtnut.com/l/_CRj1zp1iSoKP
https://dl.doubtnut.com/l/_8JezqYnoICV8


used if it not to break ? Take ,  


Watch Video Solution

g = 10ms− 2

10. The two wires shown in figure are made of the same material which

has a breaking stress of . The area of cross section of the

upper wire is  and that of the lower wire is . The mass 

8 × 108Nm− 2

0.006cm2 0.003cm2

https://dl.doubtnut.com/l/_8JezqYnoICV8
https://dl.doubtnut.com/l/_I1CNT0UFzjwj


,  and the hanger is light. a. Find the maximum

load that can be put on the hanger without breaking a wire. Which wire

will break first if the load is increased? b. Repeat the above part

. 


m1 = 10kg m2 = 20kg

m1 = 10kg and m2 = 36kg

https://dl.doubtnut.com/l/_I1CNT0UFzjwj


Watch Video Solution

11. Consider a solid cube which is subjected to a pressure of

 . Due to this pressure, the each side of the cube is

shortened by 2% . Find out the volumetric strain of the cube.

Watch Video Solution

6 × 105Nm− 2

12. If a wire of length 4 m and cross-sectional area of  is stretched by

a force of 3 kN, then determine the change in length due to this force .

Given, Young's modulus of material of wire is 

Watch Video Solution

2m2

110 × 109Nm− 2

13. A steel wire of length 4 m and diameter 5 mm is strethed by 5 kg-wt.

Find the increase in its length, if the Young's modulus of steel is 

dyne 

W t h Vid S l ti

2 × 1012

cm2

https://dl.doubtnut.com/l/_I1CNT0UFzjwj
https://dl.doubtnut.com/l/_zvgi9rAOPoRN
https://dl.doubtnut.com/l/_lFbErqDQKfUw
https://dl.doubtnut.com/l/_cMj86TtIaJhG


Watch Video Solution

14. Determine the elongation of the steel bar  long and  cross-

sectional area when subjected to a pull of  


(Take .

Watch Video Solution

1m 1.5cm2

1.5 × 104N.

Y = 2.0 × 1011N /m2)

15. A wire is replaced by another wire of same length and material but of

twice diameter. 

(i) What will be the effect on the increases in its length under a given

load? 

(ii) What will be the effect on the maximum load which it can bear?

Watch Video Solution

16. A bar of mass m and length l is hanging from point A as shown in

figure.Find the increase in its length due to its own weight. The young's

https://dl.doubtnut.com/l/_cMj86TtIaJhG
https://dl.doubtnut.com/l/_a8iYBD8akfGL
https://dl.doubtnut.com/l/_GYVrQaA2yZEp
https://dl.doubtnut.com/l/_Z0bBfc3DfYJ0


modulus of elasicity of the wire is Y and area of cross-section of the wire

is A.

h id l i

https://dl.doubtnut.com/l/_Z0bBfc3DfYJ0


Watch Video Solution

17. A rod AD consisting of three segments AB,BC and CD joined together is

hanging vertically from a fixed support at A. The lengths of the segments

are restectively 0.2 m , 0.3m and 0.15 m . The cross-section of the rod is

uniformly  . A weight of 10 kg is hung from D.Calculate the

displacement of points B,C and D if

. 


(Neglect the weight of the rod )

Watch Video Solution

10− 4m2

YAB = 3.5 × 1010Nm− 2, YBC = 5 × 1010, YCD = 2 × 1010Nm− 2

18. A block of weight 10 N is fastened to one end of wire of cross-sectional

area  and is rotated ina vertical circle of radius 30 cm. The speed of

the block at the bottom of the circle is . Find the elongation of the

wire when the block is at the bottom of the circle . Young's modulus of

the material of the wire 

Watch Video Solution

4mm2

3ms− 1

= 2 × 1011Nm− 2. (g = 10ms− 2)

https://dl.doubtnut.com/l/_Z0bBfc3DfYJ0
https://dl.doubtnut.com/l/_lZQbehMlUP2m
https://dl.doubtnut.com/l/_XWMigQVJW3UG


19. A 2 kg mass is suspended by a rubber cord 2 m long and of cross-

section 0.5 cm. It is made to describe a horizontal circle of radius 50cm in

4 times a second. Find the extension of the cord.(Young's modulus

)

Watch Video Solution

Y = 7 × 108Nm− 2

20. A light rod of length  is suspended from the ceiling horizontally by

means of two vertical wires of equal length tied to its ends. One of the

wires is made of steel and is of cross section . The other wire is a

brass of cross section . A weight is suspended from a certain point

of the rod such that equal stress are produced in both the wires. Which

of the following are correct?

Watch Video Solution

2m

0.1cm2

0.2cm2

https://dl.doubtnut.com/l/_XWMigQVJW3UG
https://dl.doubtnut.com/l/_SkvUkj9hitLF
https://dl.doubtnut.com/l/_DvGmiuWSIqU4


21. A steel rod of cross-sectional area  and two brass rods each of

cross-sectional area  together support a load of  as shown

in the figure. ( Given,

. Choose the correct

option(s). 

Watch Video Solution

16cm2

10cm2 5000kg

Ysteel = 2 × 106kgcm− 2 and Ybrass = 106kgcm− 2)

22. How much should the pressure on a litre of water be changed to

compress it by 0.10%?

Watch Video Solution

https://dl.doubtnut.com/l/_YrTwmuMw0JAI
https://dl.doubtnut.com/l/_4lS5fsRsFbTI


23. What will be the decrease in volume of  of water under

pressure of 100 atm if the compressibility of water is  per unit

atmosphere pressure ?

Watch Video Solution

100cm3

4 × 10− 5

24. Find the decrease in the volume of a simple of water from the

following data. Initial volume  , initial pressure 

 , final pressure .

Watch Video Solution

= 2000cm− 2

= 105Nm− 2 = 106N − 1m2

25. What is the density of lead under a pressure of  , if the

bulk modulus of lead is  and initially the density of lead is 

 ?

Watch Video Solution

2 × 108Nm− 2

8 × 109Nm− 2

11.4gcm− 3

https://dl.doubtnut.com/l/_4lS5fsRsFbTI
https://dl.doubtnut.com/l/_wQaYtd5RI4VB
https://dl.doubtnut.com/l/_0Qy3PftlTcvT
https://dl.doubtnut.com/l/_TS6KCIMlXxYt


26. The bulk modulus of water is . 


(i) Find its compressibility. 

(ii) How much pressure in atmosphere is needed to compress a sample of

water by 0.1%

Watch Video Solution

2.3 × 109Nm− 2

27. A 4 cm cube has its upper face displaced by 0.1 mm by a tangential

force of 8 kN. Calculate the shear modulus of the cube.

Watch Video Solution

28. A square lead slab of side 50cm and thickness 5.0cm is subjected to a

shearing force (on its narrow face) of magnitude  N. The lower

edge is riveted to the floor. How much is the upper edge displaced, if the

shear modulus of lead is  Pa?

Watch Video Solution

9.0 × 104

5.6 × 1090

https://dl.doubtnut.com/l/_FKwIZvU1Zqhw
https://dl.doubtnut.com/l/_O9dgXpBcboGb
https://dl.doubtnut.com/l/_DyFr4LUh3GU2


29. Consider an Indian rubber cube having modulus of rigidity of 

dyne  and of side 8 cm. If one side of the rubber is fixed, while a

tangential force equal to the weight of 300 kg is applied to the opposite

face, then find out the shearing strain produced and distance through

which the strain side moves .

Watch Video Solution

2 × 107

cm− 2

30. The stress-strain graph for a metallic wire is shown at two different

temperature,  and  which temperature is high  or  ?

Watch Video Solution

T1 T2 T1 T2

31. Determine the poisson's ratio of the material of a wire whose volume

remains constant under an external normal stress.

Watch Video Solution

https://dl.doubtnut.com/l/_xlRl4qbbYCOp
https://dl.doubtnut.com/l/_lcSTahWk9AJQ
https://dl.doubtnut.com/l/_CdXIOfLtdrbo
https://dl.doubtnut.com/l/_858p3ZIQt70E


32. A solid sphere of radius  is rotating with an angular speed of

. When this rotating sphere is placed on a rough horizontal

surface then after sometime it starts pure rolling. Find the linear speed of

the sphere after it starts pure rolling.

Watch Video Solution

2.45m

10rad/s

33. The stress-strain graphs for two materials A and B are shown in the

figure. The graphs are drawn to the same scale. 

 


(a) Which material has a greater Young's modulus ? 

(b) Which material is more ductile ? 

(c) Which material is more brittle? 

(d) Which of the two is the stronger material ?

Watch Video Solution

https://dl.doubtnut.com/l/_858p3ZIQt70E
https://dl.doubtnut.com/l/_6cFdQvsGlDbh


34. Calculate the work done in streching a steel wire of Young's modulus

of  mass of 40kg,length of 200 cm and area of cross-

section is 0.06  slowly applied without the elastic limit being reached.

Watch Video Solution

2 × 1011Nm− 2

cm2

35. 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 

 find (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

36. A 45 kg boy whose leg bones are  in area and 50 cm long falls

through a height of 2m with out breaking his leg bones. If the bones can

stand a stress of , Calculate the Young's modulus for the

material of the bone. Use , 

5cm2

0.9 × 108Nm− 2

g = 10ms− 2

https://dl.doubtnut.com/l/_6cFdQvsGlDbh
https://dl.doubtnut.com/l/_TrKQAPy66npb
https://dl.doubtnut.com/l/_OuFMCgOrjkp3
https://dl.doubtnut.com/l/_UtfOjB5SD71D


Watch Video Solution

37. A rubber cord has a cross -sectional area and total un-stretched

length . It is stretched to  and then released to project a

missile of mass 5.0 g. Taking young's modulus Y for rubber as

.Calculate the velocity of projection .

Watch Video Solution

1mm2

10.0cm 12.0cm

5.0 × 108N /m2

38. (a) A wire 4 m long and 0.3mm in diameter is stretched by a force of

100 N. If extension in the wire is 0.3 mm, calculate the potential energy

stored in the wire. 

(b) Find the work done is stretching a wire of cross-section  and

length 2 m through 0.1 mm. Young's modulus for the material of wire is

.

Watch Video Solution

1mm2

2.0 × 1011Nm− 2

https://dl.doubtnut.com/l/_UtfOjB5SD71D
https://dl.doubtnut.com/l/_wEQJK2n3QZwH
https://dl.doubtnut.com/l/_CS9cQRVTX9w9


Solved Examples

39. A steel wire of length 20 cm and uniform cross-section  is tied

rigidly at both the ends. If the temperature of the wire is altered from

 to , the change in tension. [Given coefficient of linear

expansion of steel is  and Young's modulus for steel is 

]

Watch Video Solution

1mm2

40∘C 20∘C

1.1 × 105. ∘ C − 1

2.0 × 1011Nm− 2

1. A bar of mass m and length l is hanging from point A as shown in

figure.Find the increase in its length due to its own weight. The young,s

modulus of elasicity of the wire is Y and area of cross-section of the wire

https://dl.doubtnut.com/l/_1AlyrjBU2mGk
https://dl.doubtnut.com/l/_4HsJcoOwwYbS


is A.

Watch Video Solution

https://dl.doubtnut.com/l/_4HsJcoOwwYbS


2. A rod PQ of mass, area of cross section A, length l and young's modulus

of elasticity Y is lying on a smooth table as shown in figure. A force Fis

applied at P. Find 

(a) tension at a distance x from end P, 

(b) longitudinal stress at this point, 

(c) total change in length and 

(d) total strain the rod.

Watch Video Solution

3. A steel rod of length  and diameter  is fixed between two

rigid supports . Determine the stress in the rod, when the temperature

increases by C if 


(a)the ends do not yield (b) the ends yield by 1mm 

6.0m 20mm

80∘

https://dl.doubtnut.com/l/_4HsJcoOwwYbS
https://dl.doubtnut.com/l/_K6pA6k5VToxk
https://dl.doubtnut.com/l/_JFefbN4MOrfa


Take and 


Watch Video Solution

Y = 2.0 × 106kg/cm2 α = 12 × 10− 6per ∘C.

https://dl.doubtnut.com/l/_JFefbN4MOrfa


4. If the elastic limit of copper is ,determine the minimum

diameter a copper wire can have under a load of  force , if its elastic

limit is not to be exceeded.

Watch Video Solution

1.5 × 108N /m2

10.0kg

5. Find the greatest length of steel wire that can hang vertically without

breaking. Breaking stress of steel . Density of steel 

. Take .

Watch Video Solution

= 8.0 × 108N /m2

= 8.0 × 103kg/m3 g = 10m/s2

6. Bulk modulus of water is .Taking average density of

water ,find increases in density at a depth of . Take 

Watch Video Solution

(2.3 × 109N /m2)

ρ = 103kg/m3 1km

g = 10m/s2

https://dl.doubtnut.com/l/_JFefbN4MOrfa
https://dl.doubtnut.com/l/_1cvvK1qoDex7
https://dl.doubtnut.com/l/_oaSbRlHIpm5o
https://dl.doubtnut.com/l/_AHpzhJGMnll4


Miscellaneousexamples

1. 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) 

Watch Video Solution

1.01 × 105Pa

1.165 × 105Pa 10 %

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

1.55 × 105Pa

2. A light rod of length of length  is suspended from a ceiling

horizontally by means of two vertical wires of equal length tied to its

ends. One of the wires is made of steel and is of cross - section 

and the other is of brass of cross- section  is the distance

from the steel wire end, at which a weight may be hung.

 


Which of the following statement(s) is /are correct ?

Watch Video Solution

2m

10− 3m2

2 × 10− 3m2. x

Ysteel = 2 × 1011Pa and Ybrass = 1011Pa

https://dl.doubtnut.com/l/_nkSC6BMxZglm
https://dl.doubtnut.com/l/_vjzoBigBpYmI


Exercise 15 1

3. A sphere of radius  and mass  is attached to the lower end of

a steel wire of length  and diameter . The wire is suspended

from  high ceiling of a room . When the sphere is made to swing as

a simple pendulum, it just grazes the floor at its lowest point. Calculate

the velocity of the sphere at the lowest position . Young's modulus of

steel is .

Watch Video Solution

0.1m 8πkg

5.0m 10− 3

5.22m

(1.994 × 1011N /m2)

4. A thin ring of radius  is made of a material of density  and Young's

modulus . If the ring is rotated about its centre in its own plane with

angular velocity  , find the small increase in its radius.

Watch Video Solution

R ρ

Y

ω

https://dl.doubtnut.com/l/_vjzoBigBpYmI
https://dl.doubtnut.com/l/_79ysr1IaGlKF
https://dl.doubtnut.com/l/_ryoA99w34AOq


1. Two wires A and B of same dimensions are stretched by same amount

of force .Young's modulus of A is twice that of B. Which wire will get more

elongation?

Watch Video Solution

2. A rod 100 cm long and of  cross-section is subjected to a

pull of 1000 kg force. If the modulus of elasticity of the materials is

, determine the elongation of the rod.

Watch Video Solution

2cm × 2cm

2.0 × 106kg/cm2

3. A cast iron column has internal diameter of 200 mm. What sholud be

the minimum external diameter so that it may carry a load of 

without the stress exceeding ?

Watch Video Solution

1.6MN

90N /mm2

https://dl.doubtnut.com/l/_6JTmP2yF9qQZ
https://dl.doubtnut.com/l/_EkK6v00qCpLd
https://dl.doubtnut.com/l/_EhBrXkciE98L
https://dl.doubtnut.com/l/_FAnJxDTJFjex


Exercise 15 2

Assertion And Reason

4. Find the dimensions of stress, strain and modulus of elasticity.

Watch Video Solution

1. Find the dimensions of energy density.

Watch Video Solution

2. (a) A wire  long and 0.3 mm, calculate the potential energy stored in

the wire. 

Young's modulus for the material of wire is .

Watch Video Solution

4m

2.0 × 1011N /m2

https://dl.doubtnut.com/l/_FAnJxDTJFjex
https://dl.doubtnut.com/l/_zYsGydtgvXpo
https://dl.doubtnut.com/l/_bZ84Hg6AVeMH


1. Assertion : steel is more elastic than rubber. 

Reason : For same strain , steel requires more stress to be produced in it.

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

2. Assertion : If pressure is increased , bulk modulus of gases will increase.

Reason : With increase in pressure , temperature of gases also increases .

https://dl.doubtnut.com/l/_derZY5lcZGD4
https://dl.doubtnut.com/l/_TQxWPSyisb8Z


A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

3. Assertion: From the relation Y , we can say that, if length of a

wire is doubled, its young's modulus of elasticity will also becomes two

times. 

Reason : Modulus of elasticity is a material property.

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

=
Fl

AΔl

https://dl.doubtnut.com/l/_TQxWPSyisb8Z
https://dl.doubtnut.com/l/_JmSxveq3seei


B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

4. Assertion : Bulk modulus of elasticity can be defined for all three states

of matter, solid liquid and gas. 

Reason: Young's modulus is not defined for liquids and gases.

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

https://dl.doubtnut.com/l/_JmSxveq3seei
https://dl.doubtnut.com/l/_hOgAymtwZ58w


D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

5. Assertion: Every wire is like a spring, whose spring constant , ,

where l is length of wire. 

Reason : It follows from the relation 

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

K ∝
1

l

K =
YA

l

https://dl.doubtnut.com/l/_hOgAymtwZ58w
https://dl.doubtnut.com/l/_059nkI6qQYvZ


Answer: A

Watch Video Solution

6. Assertion: Ratio of stress and strain is always constant for a substance. 

Reason : This ratio is called modulus of elasticity .

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_059nkI6qQYvZ
https://dl.doubtnut.com/l/_2gRWRn9jEaaP
https://dl.doubtnut.com/l/_sRgdHK27S6w0


7. Assertiobn : Ratio of isothermal bulk modulus and adiabatic bulk

modulus for a monoatomic gas at a given pressure is . 


This ratio is equal to .

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

3

5

γ =
Cp

Cv

8. Assertion: A uniform elastic rod lying on smooth horizontal surface is

pulled by a constant horizontal force of magnitude F as shown in the

figure. Another identical elastic rod is pulled vertically upwards by a

https://dl.doubtnut.com/l/_sRgdHK27S6w0
https://dl.doubtnut.com/l/_vpcib44HGpgr


constant vertical force of magnitude F as shown in the figure . the

extensions in both the rods will be same. 

Reason : In a uniform elastic rod, the extension depends only on forces

acting at the ends of rods. 

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

https://dl.doubtnut.com/l/_vpcib44HGpgr


Watch Video Solution

9. Assertion : identical springs of steel and copper are equally stretched.

More work will be done on the steel spring. 

Reason : Steel is more elastic than copper.

A. (a) If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vpcib44HGpgr
https://dl.doubtnut.com/l/_xIpU8wqgw80w


10. Assertion Young's modulus of elasticity is not defined for liquids. 

Reason Liquids cannot be stretched as wires.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A

Watch Video Solution

11. Assertion Stress and modulus of elasticity have the same dimensions 

Reason Strain is dimensionless.

https://dl.doubtnut.com/l/_eRYcUvNRNov1
https://dl.doubtnut.com/l/_WHJNAE6021eE


A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A::B

Watch Video Solution

12. Assertion Modulus of elasticity does not depend upon the dimensions

of material 

Reason Modulus of elasticity is a material property.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_WHJNAE6021eE
https://dl.doubtnut.com/l/_u7rcLc0MNdBk


B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A

Watch Video Solution

13. Assertion Upto the elastic limit, strain  stress. 


Reason Upto elastic limit, material returns to its original shape and size,

when external force is removed.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

∝

https://dl.doubtnut.com/l/_u7rcLc0MNdBk
https://dl.doubtnut.com/l/_NEad5gIkHFOx


D. If both Assertion and Reason are false.

Answer: D

Watch Video Solution

14. Assertion Incompressible liquids have finite value of bulk modulus of

elasticity. 

Reason Compressibility is inverse of bulk modulus of elasticity.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

https://dl.doubtnut.com/l/_NEad5gIkHFOx
https://dl.doubtnut.com/l/_L9qcbQzpTYh0


Watch Video Solution

15. Assertion If length of a wire is halved, its Young's modulus of elasticity

will become two times. 

Reason The ratio of longitudinal stress and longitudinal strain is called

Young's modulus of elasticity.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_L9qcbQzpTYh0
https://dl.doubtnut.com/l/_YNh8VF65ulXa


16. Assertion If a wire is stretched, only half of the work done in stretching

the wire remains stored as elastic potential energy. 

Reason Potential energy stored in the wire is 1/2 (stress)  (strain)

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: C

Watch Video Solution

×

17. Assertion The materials having low value of Young's modulus of

elasticity are more ductile. 

https://dl.doubtnut.com/l/_EbTzDDKSFLWx
https://dl.doubtnut.com/l/_RllYN8P7Pv2j


Reason If Young's modulus is less, they can be easily stretched as wires.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A

Watch Video Solution

18. Assertion Bulk modulus of elasticity of gases is pressure dependent. 

Reason More the pressure of gas, more is the Bulk modulus of elasticity

of gas.

https://dl.doubtnut.com/l/_RllYN8P7Pv2j
https://dl.doubtnut.com/l/_Cs1jZJBVmeNE


A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A

Watch Video Solution

19. Assertion : Bulk modulus of an incompressible liquid is infinite. 

Reason : Compressibility is inverse of bulk modulus.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_Cs1jZJBVmeNE
https://dl.doubtnut.com/l/_qLadkjienDA4


B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: B

Watch Video Solution

20. Assertion Upto elastic limit of a stress-strain curve, the steel wire

tends to regain its original shape when stress is removed. 

Reason Within elastic limit, the wire follows Hooke's law.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_qLadkjienDA4
https://dl.doubtnut.com/l/_msH1x6V76jaR


D. If both Assertion and Reason are false.

Answer: C

Watch Video Solution

21. Assertion A diabatic bulk modulus of an ideal gas in more than its

isothermal bulk modulus. 

Reason Both the modulii aer proportional to the pressure of gas at that

moment.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

https://dl.doubtnut.com/l/_msH1x6V76jaR
https://dl.doubtnut.com/l/_NYkKHfxAt1dJ


Answer: B

Watch Video Solution

22. Assertion If radius of cylinderical wire is doubled, then this wire can

bear four times stress. 

Reason By doubling the radius, area of cross-section will become four

times.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is false but Reason is true.

D. If both Assertion and Reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_NYkKHfxAt1dJ
https://dl.doubtnut.com/l/_f97uVtrtV2zz


Level 1 Single Correct

1. The bulk modulus for an incompresssible liquid is

A. zero

B. unity

C. infinity

D. between 0 and 1

Answer: C

Watch Video Solution

2. 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

A. 

L

2
r

2

Y

2

https://dl.doubtnut.com/l/_f97uVtrtV2zz
https://dl.doubtnut.com/l/_3t0DVTLK1Oid
https://dl.doubtnut.com/l/_gZyoSIkEfdHh


B. 

C. 

D. 

Answer: B

Watch Video Solution

Y

2Y

4Y

3. The maximum load that a wire can sustain is W. If the wire is cut to half

its value, the maximum load it can sustain is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

W

W

2

W

4

2W

https://dl.doubtnut.com/l/_gZyoSIkEfdHh
https://dl.doubtnut.com/l/_hvLqjJSdMDJL


4. Identify the case when an elastic metal rod does not undergo

elongation

A. it is pulled with a constant acceleration on a smooth horizontal

surface

B. it is pulled with constant acceleration on a smooth horizontal

surface

C. it is allowed to fall freely

D. All of the above

Answer: C

Watch Video Solution

5. Vessel of  volume contains an oil. If a pressure of 

 is applied on it , then volume decreases by 

. The bulk modulus of oil is

1 × 10− 3m3

1.2 × 105N /m2

0.3 × 10( − 3)m3

https://dl.doubtnut.com/l/_hvLqjJSdMDJL
https://dl.doubtnut.com/l/_dD2bEnC9UFwW
https://dl.doubtnut.com/l/_kg9W74Ogq6Bi


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

6 × 1010N /m2

4 × 105N /m2

2 × 107N /m2

1 × 106N /m2

6. A load of  is suspended from a ceiling through a steel wire of length

 and radius . It is found that the length of the wire increases by

, as equilibrium is achieved. If , the value

of young's modulus of the material of the wire (in  is

A. (A) 

B. (B) 

C. (C) 

D. (D) 

4kg

20m 2mm

0.031mm g = 3.1 × πms( − 2)

Nm− 2)

2 × 1012

4 × 1011

2 × 1011

0.02 × 109

https://dl.doubtnut.com/l/_kg9W74Ogq6Bi
https://dl.doubtnut.com/l/_Wm6z81REMLr7


Answer: A

Watch Video Solution

7. A wire of length  and radius  is subjected to a load. The

extension is .The wire is melted and then drawn into a wire of square

cross - section of side  Its extension under the same load will be

A. A) 

B. B) 

C. C) 

D. D) 

Answer: B

Watch Video Solution

1m 1mm

x

2mm

(π2)
x

8

(π2)
x

16

(π2)
x

2

x

2π

https://dl.doubtnut.com/l/_Wm6z81REMLr7
https://dl.doubtnut.com/l/_WkSmuWQODiD5


8. Figure shows the stress-strain curve of two metals  and  . From the

graph, it can be concluded that 

A. (A) P has greater young's modulus and lesser ductility

B. (B) Q has greater young's modulus and lesser ductility

C. (C) P has greater young's modulus and greater ductility

D. (D) Q has greater young's modulus and greater ductility

Answer: A

P Q

https://dl.doubtnut.com/l/_Xrmp6wznPGF4


Watch Video Solution

9. The bulk modulus of water is . The pressure required

to increase the density of water by  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.0 × 109N /m2

0.1 %

2.0 × 103N /m2

2.0 × 106N /m2

2.0 × 105N /m2

2.0 × 107N /m2

10. If the work done in stretching a wire by  is , then work

necessary for stretching another wire of same material but with double

radius of cross -section and half of the length by  is

1mm 2J

1mm

https://dl.doubtnut.com/l/_Xrmp6wznPGF4
https://dl.doubtnut.com/l/_2eQ04459Zkkf
https://dl.doubtnut.com/l/_ThTkwO8QQgYp


A. (A) 

B. (B) 

C. (C) 

D. (D) 

Answer: B

Watch Video Solution

8J

16J

4J

32J

11. The graph shows the behaviour of a steel wire in the region for whoch

the wire obeys Hooke's law. The graph is a parabola. The variables  and 

 -axes, respectively can be [ stress ,strain  and elastic potential

X

Y (σ) (ε)

https://dl.doubtnut.com/l/_ThTkwO8QQgYp
https://dl.doubtnut.com/l/_vbMy5ILLAPi0


energy(U) ] 

A. A) 

B. B) 

C. C) 

D. D) `None of these

Answer: B

Watch Video Solution

U, σ

U, ε

σ, ε

https://dl.doubtnut.com/l/_vbMy5ILLAPi0


12. Depth of sea is maximum at Mariana Trench in West Pacific Ocean.

Trench has a maximum depth of about . At bottom of trench water

column above it exerts pressure. Percentage change in density

of sea water at such depth will be around 

(Given , B 

A. about 

B. about 

C. about 

D. about 

Answer: A

Watch Video Solution

11km

1000atm

= 2 × 109Nm− 2 and Patm = 1 × 105Nm− 2
)

5 %

10 %

3 %

7 %

13. One end of a horizontal thick copper wire of length  and radius 

is weded to an end of another horizontal thin copper wire of length 

and radius  .When the arrangement is stretched by applying forces at

2L 2R

L

R

https://dl.doubtnut.com/l/_rDp7lNBJ3YfT
https://dl.doubtnut.com/l/_WTthGlxxuxXm


two ends , the ratio of the elongation in the thin wire to that in the thick

wire is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.25

0.50

2.00

4.00

14. An air filled balloon is at a depth of  below the water level in an

ocean . The normal stress of the balloon (in Pa) is 

(Given,  and 

A. 

B. 

C. 

1km

ρwater = 103kgm− 3, g = 9.8ms− 2 Patm = 105Pa)

106

9.9 × 105

9.9 × 10(7)

https://dl.doubtnut.com/l/_WTthGlxxuxXm
https://dl.doubtnut.com/l/_COWgaMtgVNwD


D. 

Answer: D

Watch Video Solution

9.9 × 106

15. A load of  is supported from a pulley , which in turn is

supported by a rope of cross-sectional area  and modulus of

elasticity  as shown in the figure. Neglecting friction at the

10KN

103mm2

103Nmm− 2

https://dl.doubtnut.com/l/_COWgaMtgVNwD
https://dl.doubtnut.com/l/_uO1Y7bpvsba4


pulley , then downward deflection of the load (in mm) is 

A. 

B. 

C. 

D. 

Answer: A

3.75

4.25

2.75

4.00

https://dl.doubtnut.com/l/_uO1Y7bpvsba4


Level 1 Subjective

Watch Video Solution

16. A body of mass  is suspended from one end of a wire of length 

. The radius of cross-section of the wire is changing uniformly from

 at the top (i.e. point of suspension) to  at the

bottom . Young's modulus of elasticity is . The change in

length of the wire is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3.14kg

10m

5 × 10− 4m 9.8 × 10− 4m

2 × 1011N /m2

4 × 10− 3m

3 × 10− 3m

10− 3m

2 × 10− 3m

https://dl.doubtnut.com/l/_uO1Y7bpvsba4
https://dl.doubtnut.com/l/_rkMXACeW66JZ
https://dl.doubtnut.com/l/_0JzD5rQRKRfk


1. What is the density of lead under a pressure of  , if the

bulk modulus of lead is  and initially the density of lead is 

 ?

Watch Video Solution

2 × 108Nm− 2

8 × 109Nm− 2

11.4gcm− 3

2. A cylindrical steel wire of  length is to stretch no more than 

When a tensile force of  is applied to each end of the wire ? What

minimum diameter is required for the wire ?? 

Watch Video Solution

3m 0.2cm

400N

Ysteel = 2.1 × 1011N /m2

3. The elastic limit of a steel cable is  and the cross-

section area is . Find the maximum upward acceleration that can be

given to a  elevator supported by the cable if the stress is not to

exceed one - third of the elastic limit.

Watch Video Solution

3.0 × 108N /m2

4cm2

900kg

https://dl.doubtnut.com/l/_0JzD5rQRKRfk
https://dl.doubtnut.com/l/_hmPNNJaV7zUP
https://dl.doubtnut.com/l/_s57pLSI5ffW4


4. Find the increment in the length of a steel wire of length  and

radius  under its own weight. Density of steel  and

young's modulus of steel . What is the energy stored

in the wire ? (Take g 

Watch Video Solution

5m

6mm = 8000kg/m3

= 2 × 1011N /m2

= 9.8m/s2)

5. The two wires shown in figure are made of the same material which has

a breaking stress of . The area of cross section of the

upper wire is  and that of the lower wire is . The mass 

,  and the hanger is light. a. Find the maximum

load that can be put on the hanger without breaking a wire. Which wire

will break first if the load is increased? b. Repeat the above part

8 × 108Nm− 2

0.006cm2 0.003cm2

m1 = 10kg m2 = 20kg

https://dl.doubtnut.com/l/_DbEwsmlYacdq
https://dl.doubtnut.com/l/_MXTOGRnxs8CL


. 


Watch Video Solution

m1 = 10kg and m2 = 36kg

https://dl.doubtnut.com/l/_MXTOGRnxs8CL


6. A steel wire and a copper wire of equal length and equal cross-

sectional area are joined end to end and the combination is subjected to

a tension. Find the ratio of 

copper/steel 

(a) the stresses developed . In the two wires, 

(b) the strains developed. (Y of steel )

Watch Video Solution

= 2 × 1011N /m2

7. Calculate the apprroximate change in density of water in a lake at a

depth of  below the surface. The density of water at the surface id

 and bulk modulus of water is .

Watch Video Solution

400m

1030kg/m3 2 × 109N /m2

8. In taking a solid ball of rubber from the surface to the bottom of a lake

of  depth, reduction in the volume of the ball is . The density180m 0.01 %

https://dl.doubtnut.com/l/_9e8wIov54kr4
https://dl.doubtnut.com/l/_LNnUViE7T2Cy
https://dl.doubtnut.com/l/_4AZdwvJue5g1


Level 2 Single Correct

of water of the lake is . Determine the value of the bulk

modulus of elasticity of rubber . 

Watch Video Solution

1 × 103kg/m3

(g = 9.8m/s2)

1. A wire elongates by  units, when a load  is suspended from it . If the

wire gets over a pulley ( equally on both the sides ) and two weights 

each are hung at the two ends, the elongation of wire (in units ) will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l w

w

(a)Zero

(b)
1

2

(c)l

(d)2l

https://dl.doubtnut.com/l/_4AZdwvJue5g1
https://dl.doubtnut.com/l/_li6SR2X1bAW5


2. Maximum stress that can be applied to a wire which supports on

elevator is . Mass of elevator is  and it is moved upwards with an

acceleration of . Minimum diameter of wire ( Neglecting weight of

wire ) must be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

σ m

g/2

√2mg

πσ

√3mg

2πσ

√5mg

2πσ

√
6mg

πσ

3. A bob of mass  is attached to a wire  long. Its breaking stress

is . Then area of cross-section of the wire is .

What is the maximum angular velocity with which it can be rotated in a

horizontal circle?

10kg 0.3m

4.8 × 107N /m2 10− 6m2

https://dl.doubtnut.com/l/_PdvTIcXkGuyL
https://dl.doubtnut.com/l/_a0tjXRkGOYko


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8rad/s

4rad/s

2rad/s

1rad/s

4. A uniform steel rod of cross- sectional area  and  is suspended so

that it hangs vertically. The stress at the middle point of the rod is

A. 

B. 

C. 

D. None of these

Answer: A

A L

ρgL
1

2

ρgL
1

4

ρgL

https://dl.doubtnut.com/l/_a0tjXRkGOYko
https://dl.doubtnut.com/l/_kcew3ULs9KvZ


Watch Video Solution

5. The potential energy U of diatomic molecules as a function of

separation  is shown in figure. Identify the correct stateement. 

A. The atoms are in equilibrium if 

B. The force is repulsive only if  lies between A and B

C. The force is attractive if  lies between A and B

D. The atoms are in equilibrium if 

Answer: D

r

r = OA

r

r

r = OB

https://dl.doubtnut.com/l/_kcew3ULs9KvZ
https://dl.doubtnut.com/l/_xAcJYIrPcGz9


Watch Video Solution

6. The length of a steel wire is  when the stretching force is  and 

when the stretching force is . The natural length of the wire is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l1 T1 l2

T2

l1T1 + l2T2

T1 + T2

l2T1 + l1T2

T1 + T2

l2T1 − l1T2

T1 − T2

l1T1 − l2T2

T1 − T2

7. A mass  is suspended from a wire . Change in length of the wire is .

Now the same wire is stretched to double its length and the same mass is

suspended from the wire. The change in length in this case will become

m Δl

https://dl.doubtnut.com/l/_xAcJYIrPcGz9
https://dl.doubtnut.com/l/_s2u0C1IUNN8s
https://dl.doubtnut.com/l/_MxQvw96sNydM


(it is suspended that elongation in the wire is within the proportional

limit)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δl

2Δl

4Δl

8Δl

8. A uniform metal rod fixed at its ends of  cross-section is cooled

from  to . The coefficient of the linear expansion of the rod is 

 per degree celsius and its young's modulus of elasticity is 

 The energy stored per unit volume of the rod is

A. 

B. 

2mm2

40 ∘C 20∘C

12 × 10− 6

1011N /m2.

2880J /m3

1500J /m3

https://dl.doubtnut.com/l/_MxQvw96sNydM
https://dl.doubtnut.com/l/_cezxNa3ub6JH


C. 

D. 

Answer: A

Watch Video Solution

5760J /m3

1440J /m3

9. A rod of length  and co-efficient of linear expansion 

per degree Celsius is placed in horizontal smooth surface symmetrically

between fixed walls separated by . The young's modulus of rod is

. If the temperature is increased by , then the stress

developed in the rod is (in )

A. 

B. 

C. 

D. 

Answer: B

1000mm α = 10− 4

1001mm

1011N /m2 20∘C

N /m2

(a)105

(b)108

(c)107

(d)106

https://dl.doubtnut.com/l/_cezxNa3ub6JH
https://dl.doubtnut.com/l/_H0NEueaEciGn


Level 2 More Than One Correct

Watch Video Solution

10. A uniform elastic plank moves due to a constant force  applied at

one end whose area is . The Young's modulus of the plank is . The

strain produced in the direction of force is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

F0

S Y

Fo

2SY

Fo

SY

2F0

SY

√2F0

SY

https://dl.doubtnut.com/l/_H0NEueaEciGn
https://dl.doubtnut.com/l/_GtmsRkFhKgUS


1. Figure shows the graph of elastic potential energy  stored versus

extension, for a steel wire  of volume . If area of

cross- section  and original length L, then 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

(U)

(Y = 2 × 1011Pa) 200cc

A

(a)A = 10− 4m2

(b)A = 10− 3m2

(c)L = 1.5m

(d)L = 2m

https://dl.doubtnut.com/l/_3KGWwj7VpipQ


2. A metal wire of length L, area of cross-section A and young's modulus

 is stretched by a variable force  such that  is always slightly greater

than the elastic forces of resistance in the wire. When the elongation of

the wire is 

A. (a)the work done by  is 

B. (b)the work done by  is 

C. (c)the elastic potential energy stored in the wire is 

D. (d)the elastic potential energy stored in the wire is 

Answer: A::C

Watch Video Solution

Y F F

l

F
YAl2

2L

F
YAl2

L

Y al2

2L

Y al2

4L

3. Two wires  and  of same length are made of same material . The

figure represents the load  versus extension  graph for the wires.

A B

F Δx

https://dl.doubtnut.com/l/_3KGWwj7VpipQ
https://dl.doubtnut.com/l/_8IBCkzEaAgi2
https://dl.doubtnut.com/l/_uINHdGuNH5Cm


Then 

A. (A) The cross sectional area of  is greater than that of 

B. (B) The elasticity of  is greater than that of 

C. (C) The cross-sectional area of  is greater than that of 

D. (D) The elasticity of  is greater than that of 

Answer: C

Watch Video Solution

A B

B A

B A

A B

https://dl.doubtnut.com/l/_uINHdGuNH5Cm


4. A body of mass  is attached to the lower end of a metal wire, whose

upper end is fixed . The elongation of the wire is .

A. Loss in gravitational potential energy of  is 

B. The elastic potential energy stored in the wire is 

C. The elastic potential energy stored in the wire is 

D. Heat produced is 

Answer: A::C::D

Watch Video Solution

M

l

M Mgl

Mgl

Mgl
1

2

Mgl
1

2

5. The wires  and  shown in Fig. are made of the same material and

have radii  and , respectively. The block between them has a mass .

A B

rA rB m

https://dl.doubtnut.com/l/_ZmIK6yaNCzeO
https://dl.doubtnut.com/l/_FlkL3CDk0a76


When the force  is , one of the wires breaks. Then 
F mg/3

https://dl.doubtnut.com/l/_FlkL3CDk0a76


https://dl.doubtnut.com/l/_FlkL3CDk0a76


A.  breaks, if 

B.  breaks, if 

C. Either  or  may break , if 

D. To predict , which wire will break, the lengths of  and  may break,

the lengths of  and  must be known

Answer: A::B::C

Watch Video Solution

P rp = rQ

P rp < 2rQ

P Q rp = 2rQ

P Q

p Q

6. Two wires  and  have equal lengths and aremade of the same

material , but diameter of wire  is twice that of wire . Then, for a given

load,

A. (A) the extension of  will be four times that of 

B. (B) the extensions of  and will be equal

C. (C) the strain in  is four times that in 

D. (D) the strains in  and  will be equal

A B

A B

B A

A

B A

A B

https://dl.doubtnut.com/l/_FlkL3CDk0a76
https://dl.doubtnut.com/l/_KOAT22I7eUzs


Answer: A::C

Watch Video Solution

7. A light rod of length of length  is suspended from a ceiling

horizontally by means of two vertical wires of equal length tied to its

ends. One of the wires is made of steel and is of cross - section 

and the other is of brass of cross- section  is the distance

from the steel wire end, at which a weight may be hung.

 


Which of the following statement(s) is /are correct ?

A. (A)  , if the strains of both the wires are to be equal

B. (B)  , if the stresses of the wires are to be equal

C. (C)  , if the stains of both the wires are to be equal

D. (D) , if the stresses of the wires are to be equal

Answer: C::D

h id l i

2m

10− 3m2

2 × 10− 3m2. x

Ysteel = 2 × 1011Pa and Ybrass = 1011Pa

x = 1.2m

x = 1.42m

x = 1m

x = 1.33m

https://dl.doubtnut.com/l/_KOAT22I7eUzs
https://dl.doubtnut.com/l/_KBD9qc55lic0


Watch Video Solution

8. A steel rod of cross-sectional area  and two brass rods each of

cross-sectional area  together support a load of  as shown

in the figure. ( Given,

. Choose the correct

option(s). 

A. Stress in brass rod

B. Stress in steel rod

C. Stress in brass rod 

16cm2

10cm2 5000kg

Ysteel = 2 × 106kgcm− 2 and Ybrass = 106kgcm− 2)

= 121kgcm− 2

= 161kgcm− 2

= 141kgcm− 2

https://dl.doubtnut.com/l/_KBD9qc55lic0
https://dl.doubtnut.com/l/_f4WfxmFcB9dV


Level 2 Comprehension Based

D. Stress in steel rod 

Answer: A::B

Watch Video Solution

= 141kgcm− 2

1. The axle of a pulley of mass  is attached to the end of an elastic

string of length , cross- sectional area  and young's modulus 

,whose other end is fixed to the ceiling. A rope of

negligible mass is placed on the pulley such that its left end is fixed to

the ground and its right end is hanging freely , from the pulley which is at

rest in equilibrium . Now, the rope and the pulley can be neglected.

(Given, ) 


1kg

1m 10− 3m2

2 × 105Nm− 2

g = 10ms− 2

https://dl.doubtnut.com/l/_f4WfxmFcB9dV
https://dl.doubtnut.com/l/_KOvGfBeApk98


 


The elongation of the string before applying force is

A. 

B. 

C. 

D. 

Answer: B

(a)50cm

(b)5cm

(c)0.5cm

(d)0.05cm

https://dl.doubtnut.com/l/_KOvGfBeApk98


Watch Video Solution

2. The axle of a pulley of mass  is attached to the end of an elastic

string of length , cross- sectional area  and young's modulus 

,whose other end is fixed to the ceiling. A rope of

negligible mass is placed on the pulley such that its left end is fixed to

the ground and its right end is hanging freely , from the pulley which is at

rest in equilibrium . Now, the rope and the pulley can be neglected.

(Given, ) 


1kg

1m 10− 3m2

2 × 105Nm− 2

g = 10ms− 2

https://dl.doubtnut.com/l/_KOvGfBeApk98
https://dl.doubtnut.com/l/_HYVZcPKxNikv


 


The elongation of the string before applying force is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: C

35cm

5cm

0.5cm

0.05cm

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


Watch Video Solution

3. The axle of a pulley of mass  is attached to the end of an elastic

string of length , cross- sectional area  and young's modulus 

,whose other end is fixed to the ceiling. A rope of

negligible mass is placed on the pulley such that its left end is fixed to

the ground and its right end is hanging freely , from the pulley which is at

rest in equilibrium . Now, the rope and the pulley can be neglected.

(Given, ) 


1kg

1m 10− 3m2

2 × 105Nm− 2

g = 10ms− 2

https://dl.doubtnut.com/l/_HYVZcPKxNikv
https://dl.doubtnut.com/l/_AGO0rLGhAAke


 


The elongation of the string before applying force is

A. 

B. 

C. 

D. 

Answer: D

50cm

60cm

40cm

50cm

https://dl.doubtnut.com/l/_AGO0rLGhAAke


Watch Video Solution

4. On gradual loading , stress - strain relationship for a metal wire is as

follows . Within proportionality limit , stress  strain or,  = a

constant for the material of wire. 

Two wires of same material have length and radius  and .

The ratio of their young's modulii is 

A. 

B. 

∝
Stress

strain

(L, r) (2L, )
r

2

1: 2

2: 3

https://dl.doubtnut.com/l/_AGO0rLGhAAke
https://dl.doubtnut.com/l/_qF2S8cfTzGA6


C. 

D. 

Answer: D

Watch Video Solution

2: 1

1: 1

5. On gradual loading , stress - strain relationship for a metal wire is as

follows . Within proportionality limit , stress prop strain or,  = a

constant for the material of wire. 

Stress

strain

https://dl.doubtnut.com/l/_qF2S8cfTzGA6
https://dl.doubtnut.com/l/_dTvFFhPlWFB0


Just on crossing the yield region, the material will have 

A. increased and breaking stress

B. reduced and breaking stress

C. constant stress

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dTvFFhPlWFB0
https://dl.doubtnut.com/l/_ooOB6JE8DcIe


Level 2 Subjective

6. On gradual loading , stress - strain relationship for a metal wire is as

follows . Within proportionality limit , stress  strain or,  = a

constant for the material of wire. 

If  is x in elastic region and  in the region of yield , then 


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∝
Stress
strain

Stress

Strain
y

x > y

x = y

x < y

x = 2y

https://dl.doubtnut.com/l/_ooOB6JE8DcIe


1. A solid sphere of radius  made of a material of bulk modulus  is

surrounded by a liquid in a cylindrical container.  massless piston of

area  (the area of container is also ) floats 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 .

Watch Video Solution

R B

A

A A

M

Mg

αAB
α

2. A  mass is suspended from a wire of negligible mass. The length

of the wire is  and its cross - sectional area is . If the

mass is pulled a little in the vertically downward direction and released ,

it performs  with angular frequency . If the young's

modulus of the material of the wire is , find the value of .

Watch Video Solution

0.1kg

1m 4.9 × 10− 7m2

SHM 140rads− 1

p × 109Nm− 2 p

3. A wire havinga length  and cross- sectional area  is suspended at

one of its ends from a ceiling . Density and young's modulus of material

L A

https://dl.doubtnut.com/l/_dOAehj5yRBaz
https://dl.doubtnut.com/l/_kRzzeYvlbcgM
https://dl.doubtnut.com/l/_avHZuOOCgFIn


of the wire are  and , respectively. Its strain energy due to its own

weight is . Find the vqalue of 

Watch Video Solution

ρ Y

ρ2g2AL3

αY
α

4. A wire of length  diameter  and young's modulus

 is suspended from a point and supports a heavy cylinder

of volume  at its lower end . Find the decrease in length when the

metal cylinder is immersed in a liquid of density .

Watch Video Solution

3m 0.4mm

8 × 1010N /m2

10− 3m3

800kg/m3

5. A sphere of radius  and mass  kg is attached to the lower end of

a steel wire of length  and diameter  which is suspended from

the ceiling of a room . The point of support is  above the floor.

When the sphere is set swinging as a simple pendulum, its lowest point

just grazes the floor. Calculate the velocity of the ball at its lowest

position .

h id l i

10cm 25

5m 4mm

521cm

(Ysteel = 2 × 1011N /m2)

https://dl.doubtnut.com/l/_avHZuOOCgFIn
https://dl.doubtnut.com/l/_DCgjjQHxOkIp
https://dl.doubtnut.com/l/_GBWkVZIt13ZR


Watch Video Solution

6. A uniform ring of radius  and made up of a wire of cross - sectional

radius  is rotated about its axis with a frequency . If density of the wire

is  and young's modulus is  . Find the fractional change in radius of

the ring .

Watch Video Solution

R

r f

ρ Y

7. A  weight is fastened to the end of a steel wire of un stretched

length . It is whirled in a vertical circle and has an angular velocity of

 at the bottom of the circle. The area of cross - section of the wire

is  . Calculate the elongation of the wire when the weight is at

the lowest point of the path . Young's modulus of steel

 .

Watch Video Solution

6kg

60cm

2rev/s

0.05cm2

= 2 × 1011N /m2

https://dl.doubtnut.com/l/_GBWkVZIt13ZR
https://dl.doubtnut.com/l/_mrxCtdyRkdT1
https://dl.doubtnut.com/l/_f1SBiqLfG5k5


8. A homogeneous block with a mass  hangs on three vertical wires of

equal length arranged symmetrically . Find the tensions of the wires if the

middle wire is of steel and the other two are of copper . All the wires have

the same cross - section . Consider the modulus of elasticity of steel to be

double than that of copper . 

Watch Video Solution

m

9. A uniform copper bar of density  , length  , cross - sectional area 

and young's modulus  is moving horizontally on a frictionless surface

ρ L S

Y

https://dl.doubtnut.com/l/_h6tWMswLY8aW
https://dl.doubtnut.com/l/_Xng4eac5fL7c


Check Point 12 1

with constant acceleration . Find 


(a) the stress at the center of the wire , 

(b) total elongation of the wire .

Watch Video Solution

a0

10. A  long cylindrical steel wire with radius  is suspended

vertically from a rigid support and carries a bob of mass  at the

other end . If the bob gets snapped , calculate the change in temperature

of the wire ignorning radiation looses. ( Take ) 


( For the steel wire , young's modulus  , Density

, Specific heat  ) .

Watch Video Solution

5m 2 × 10− 3m

100kg

g = 10m/s2

= 2.1 × 1011N /m2

= 7860kg/m3 = 420 g − ∘ C
J

k

1. In solids interatomic forces are

https://dl.doubtnut.com/l/_Xng4eac5fL7c
https://dl.doubtnut.com/l/_Va6oES4fQsIN
https://dl.doubtnut.com/l/_7qIiW9zOyMwu


A. totally repulsive

B. totally attractive

C. Both (a) and (b)

D. None of these

Answer: C

Watch Video Solution

2. Name the property of an object by virtue of which it opposes or tends

to oppose any change in its state.

A. plasticity

B. elasticity

C. elastic fatigue

D. None of these

Answer: A

https://dl.doubtnut.com/l/_7qIiW9zOyMwu
https://dl.doubtnut.com/l/_TZzqUCJ2QjwO


Watch Video Solution

3. The breaking stress of a wire depends on

A. length of wire

B. area of cross-section of wire

C. Both (a) and (b)

D. independent of length and area of cross-section

Answer: D

Watch Video Solution

4. The maximum deforming force upto which a body retains its property

of elasticity is called

A. elastic limit of the material

B. elastic force

https://dl.doubtnut.com/l/_TZzqUCJ2QjwO
https://dl.doubtnut.com/l/_ENRclgsYmPHl
https://dl.doubtnut.com/l/_slca2SHIYFd7


C. elastic after effect

D. None of these

Answer: A

Watch Video Solution

5. The internal restoring force acting per unit area of cross-section of the

deformed body is called

A. strain

B. stress

C. elastic limit

D. volumetric strain

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_slca2SHIYFd7
https://dl.doubtnut.com/l/_BiKBCPAa41QQ
https://dl.doubtnut.com/l/_S7VKcFbkQYbp


6. The ratio of change in configuration to the original configuration is

called

A. stress

B. force

C. strain

D. volumetric strain

Answer: C

Watch Video Solution

7. The deforming force produces a change in the shape of the body

without changing its volume, strain produced is called

A. longitudinal strain

B. shearing strain

C. volumetic strain

https://dl.doubtnut.com/l/_S7VKcFbkQYbp
https://dl.doubtnut.com/l/_mMI42FdmDn3S


D. normal strain

Answer: B

Watch Video Solution

8. 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

A. deforming force

B. plasticity

C. elasticity

D. electricity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mMI42FdmDn3S
https://dl.doubtnut.com/l/_mEf7w7cWhOl1


9. The lower surface of a cube is fixed. On its upper surface, force is

applied at an angle of  from its surface. The change will be the type

A. shape

B. size

C. volume

D. Both shape and size

Answer: D

Watch Video Solution

30∘

10. Which type of strain is there, when a spiral spring is stretched by a

force?

A. longitudinal strain

B. volumetric strain

C. shear strain

https://dl.doubtnut.com/l/_gpWHij6TOlXL
https://dl.doubtnut.com/l/_X74jv5pKNz0W


D. Both (a) and (c)

Answer: D

Watch Video Solution

11. A metallic cube whose each side is 10 cm is subjected to a shearing

force of 100 kgf. Calculate the shearing produced.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.8 × 104Nm− 2

10Nm− 2

9.8Nm− 2

9.8 × 102Nm− 2

https://dl.doubtnut.com/l/_X74jv5pKNz0W
https://dl.doubtnut.com/l/_YR4qZTcsnPyi


12. In a wire of length L, the increase in its length is . If the length is

reduced to half, the increase in its length will be

A. Reduced by half

B. Increase by half

C. Remains same

D. None of these

Answer: B

Watch Video Solution

l

13. A wire of length 2.5 m has a percentage strain of 0.012% under a

tensile force. The extension produce in the wire will be

A. 0.03 mm

B. 0.3 mm

C. 0.3 mm

https://dl.doubtnut.com/l/_y5OiABrpHS9n
https://dl.doubtnut.com/l/_zeM1DzDjX8OP


D. 0.03 m

Answer: B

Watch Video Solution

14. 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: D

Watch Video Solution

https://dl.doubtnut.com/l/_zeM1DzDjX8OP
https://dl.doubtnut.com/l/_MyeYYh9iki1w


Check Point 12 2

15. A metallic cube of side 10 cm is subjected to a shearing force of 300

kgf. The top force is displaced through 0.25 cm with respect ot the

bottom ? Calculate the shearing strain produced .

A. 0.25

B. 2.5

C. 0.025

D. 0.08

Answer: C

Watch Video Solution

1. Write Copper , Steel , Glas and Rubber in order at increasing coefficient

of elasticity

https://dl.doubtnut.com/l/_EkB64IAmYreM
https://dl.doubtnut.com/l/_pW2J7IWIPe41


A. Steel, Rubber, Copper, Glass

B. Rubber, Copper, Glass, Steel

C. Rubber , Glass , Steel, Copper

D. Rubber , Glass , Copper, Steel

Answer: D

Watch Video Solution

2. The Young's modulus of the material of a wire is equal ot the

A. stress required to increase its length four times

B. stress required to produce unit strain

C. strain produced in it

D. half the strain produced in it

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pW2J7IWIPe41
https://dl.doubtnut.com/l/_QgDDNVtKS87h


3. Which one of the following statements is wrong ?

A. Young's modulus for a perfectly rigid body is zero.

B. Bulk moludus is relevent for solids, liquids and gases

C. Rubber is less elastic than steel

D. The Young's modulus and shear modulus are relevant for solids

Answer: A

Watch Video Solution

4. 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/_QgDDNVtKS87h
https://dl.doubtnut.com/l/_KXGPAnZAnIk1
https://dl.doubtnut.com/l/_umlaQQKLJzOa


B. 4F

C. 6F

D. 9F

Answer: B

Watch Video Solution

5. A rubber cord  long is suspended vertically. How much does it

stretch under its own weight (Density of rubber is

)

A. 

B. 

C. 

D.  m

Answer: C

10m

1500kg/m, Y = 5 × 10N /m, g = 10m/s

15 × 10− 4m

7.5 × 104m

12 × 10− 4m

25 × 10− 4

https://dl.doubtnut.com/l/_umlaQQKLJzOa
https://dl.doubtnut.com/l/_VFd2l7Y6c7xz


Watch Video Solution

6. Two similar wires under the same load yield elongation of  and

 respectively. If the area of cross-section of the first wire is ,

then the area of cross-section of the second wire is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.1mm

0.05mm 4mm2

6mm2

8mm2

10mm2

12mm2

7. A 5 m long aluminium wire  of diameter 3 mm

supprts a 40 kg mass. In order to have the same elongation in a copper

(Y = 7 × 1010 )
N

m2

https://dl.doubtnut.com/l/_VFd2l7Y6c7xz
https://dl.doubtnut.com/l/_AdJMcC2oULn8
https://dl.doubtnut.com/l/_pO3p3PzZtW89


wire  of the same length under the same weight,

the diameter should now, in mm

A. 1.75

B. 1.65

C. 2.5

D. 

Answer: C

Watch Video Solution

(Y = 12 × 1010 )
N

m2

5.0

8. Choose the wrong statement

A. The bulk modulus for solids is much larger than for liquids.

B. Gases are least compressible

C. The incompressibility of the solids is due to the tight coupling.

D. The reciprocal of the bulk modulus is called compressibility.

https://dl.doubtnut.com/l/_pO3p3PzZtW89
https://dl.doubtnut.com/l/_J2kKJf9XrV2C


Answer: B

Watch Video Solution

9. The bulk modulus of an ideal gas at constant temperature

A. is equal to its volume V

B. is equal to p/2

C. is equal to its pressure p

D. Cannot be determined

Answer: C

Watch Video Solution

10. A uniform cube is subjected to volume compression. If each side is

decreased by 1 % then bulk strain is

https://dl.doubtnut.com/l/_J2kKJf9XrV2C
https://dl.doubtnut.com/l/_QoDupLSn2qeL
https://dl.doubtnut.com/l/_NyZ5hlegPoGO


A. 0.01

B. 0.06

C. 0.02

D. 0.03

Answer: C

Watch Video Solution

11. The average depth of indian ocean is about 3000 m. The fractional

compression,  of water at the bottom of the ocean is 

(Given: Bulk moculus of the water 

)

A. 0.0082

B. 0.0091

C. 0.0136

D. 0.0124

ΔV

V

= 2.2 × 109Nm− 2 and g = 10ms− 2

https://dl.doubtnut.com/l/_NyZ5hlegPoGO
https://dl.doubtnut.com/l/_8LNZhVEkxPNe


Answer: D

Watch Video Solution

12. To what depth must a rubber ball be taken in deep sea so that its

volume is decreased by 0.1 %. 

(Take, density of sea water , bulk modulus of rubber 

)

A. 9 m

B. 18 m

C. 180 m

D. 90 m

Answer: D

Watch Video Solution

= 103kgm− 3

= 9x108Nm− 2, g = 10ms− 2

https://dl.doubtnut.com/l/_8LNZhVEkxPNe
https://dl.doubtnut.com/l/_rGZ0EBVKVdy2


13. A 2 m long rod of radius 1 cm which is fixed from one end is given a

twist of 0.8 radius. The shear strain developed will be

A. 0.002

B. 0.004

C. 0.008

D. 0.016

Answer: A

Watch Video Solution

14. Modulus of rigidity of a liquid

A. Non-zero constant

B. Infinite

C. Zero

D. Cannot be predicted

https://dl.doubtnut.com/l/_uEuAj1Aqfgip
https://dl.doubtnut.com/l/_6DgEgWKq6ZsF


Check Point 12 3

Answer: B

Watch Video Solution

15. Mark the wrong statement

A. Sliding of molecular layer is much easier than compression or

expansion.

B. Reciprocal of bulk modulus of elasticiy is called compressibility

C. It is difficult to twist a long rod as compared to small rod.

D. Hollow shaft is much stronger than a solid rod of same length and

same mass.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6DgEgWKq6ZsF
https://dl.doubtnut.com/l/_0GWR9EIwKH1j


1. If the volume of a wire remains constant when subjected to tensile

stress, the value of Poisson's ratio of the material of the wire is

A. 

B. 

C. 0.25

D. 

Answer: A

Watch Video Solution

+0.50

−0.50

−0.25

2. Which statement is true for a metal

A. 

B. 

C. 

D. 

Y < η

Y = η

Y > η

Y < 1/η

https://dl.doubtnut.com/l/_Ery2ZMYY5HBi
https://dl.doubtnut.com/l/_7Dea8NvA5feX


Answer: C

Watch Video Solution

3. For a given material, the Young's modulus is 2.4 times that of rigidity

modulus . Its poission's ratio is

A. 2.4

B. 1.2

C. 0.4

D. 0.2

Answer: D

Watch Video Solution

4. Stress-strain curve for four metals are shown in figure. The maximum

Young's modulus of elasticity is for metal 

https://dl.doubtnut.com/l/_7Dea8NvA5feX
https://dl.doubtnut.com/l/_F3Kib9QdeVp1
https://dl.doubtnut.com/l/_rhdR2YY1HMN2


A. A

B. B

C. C

D. D

Answer: A

Watch Video Solution

5. Substances which can be elastically stretched to large value of strain

are called

https://dl.doubtnut.com/l/_rhdR2YY1HMN2
https://dl.doubtnut.com/l/_qnjbfBN167zO


A. Isomers

B. Isodiapheres

C. Plastomers

D. Elastomers

Answer: D

Watch Video Solution

6. A stretched rubber has

A. increased kinetic energy

B. increased potential energy

C. decreased kinetic energy

D. decreased potential energy

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qnjbfBN167zO
https://dl.doubtnut.com/l/_r4Ki9WvhfR5G


7. 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

B. 1/Y

C. 

D. 

Answer: C

Watch Video Solution

Y 2

1/Y 2

8. The work per unit volume to stretch the length by  of a wire with

cross sectional area of  will be. ]

A. 

1 %

1mm2 [Y = 9 × 1011 N

m2

9 × 1011J

https://dl.doubtnut.com/l/_r4Ki9WvhfR5G
https://dl.doubtnut.com/l/_PzhcWs2tvY0T
https://dl.doubtnut.com/l/_3wrZm7NFJyjA


B. 

C. 

D. 

Answer: B

Watch Video Solution

4.5 × 107J

9 × 107J

4.5 × 1011J

9. When a load of 10 kg is hung from the wire, then extension of 2m is

produced. Then work done by restoring force is

A. 200 J

B. 100 J

C. 50 J

D. 25 J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3wrZm7NFJyjA
https://dl.doubtnut.com/l/_GJondqg3lQhA


10. A wire suspended vertically from one of itsends is strached by

attached a weight of  to the lower end . The weight streches the

wire by  . Then the elastic energy stored in the wire is

A. 0.1 J

B. 0.2 J

C. 10 J

D. 20 J

Answer: A

Watch Video Solution

200N

1mm

11. If a spring extends by  on loading, then the energy stored by the

spring is (if T is tension in the spring and k is spring constant)

A. 

x

T 2

2x

https://dl.doubtnut.com/l/_GJondqg3lQhA
https://dl.doubtnut.com/l/_GY2nFBJ9MiMi
https://dl.doubtnut.com/l/_uOTqhmkavNrW


B. 

C. 

D. 

Answer: B

Watch Video Solution

T 2

2K

2x

T 2

2T 2

2k

12. Two wires A and B are made of same material. The wire A has a length l

and diameter r while the wire B has a length 2l and diameter r/2. If the

two wires are stretched by the same force the elongation in A divided by

the elongation in B is

A. 

B. 

C. 

D. 

2: 3

3: 4

3: 2

6: 1

https://dl.doubtnut.com/l/_uOTqhmkavNrW
https://dl.doubtnut.com/l/_vKLGbZDEKYxr


Answer: C

Watch Video Solution

13. A wire of length  and cross sectional area of 1 sq. mm is extended

by . The required work will be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50cm

1mm (Y = 2 × 1010Nm− 2)

6 × 10− 2J

4 × 10− 2J

2 × 10− 2J

1 × 10− 2J

14. When a force is applied on a wire of uniform cross-sectional area

 and length 4 m, the increase in length is 1mm. Energy stored3 × 10− 6m2

https://dl.doubtnut.com/l/_vKLGbZDEKYxr
https://dl.doubtnut.com/l/_8NJXIlncj7DA
https://dl.doubtnut.com/l/_MldxS5rUmAfV


in it will be )

A. 6250 J

B. 0.177 J

C. 0.075 J

D. 0.150 J

Answer: A

Watch Video Solution

(Y = 2 × 1011 N

m2

15. When a 4 kg mass is hung vertically on a light string that obeys

Hooke's law, the spring stretches by 2 cm. The work required to be done

by an external agent in stretching this spring by 5 cm will be (

)

A. 4.9 J

B. 2.4 J

g = 9.8
metrs

sec2

https://dl.doubtnut.com/l/_MldxS5rUmAfV
https://dl.doubtnut.com/l/_HKHAS2zqlCqF


Chapter Exercise

C. 0.495 J

D. 0.24 J

Answer: B

Watch Video Solution

1. What is the Young's modulus for a perfect rigid body?

A. is zero

B. is unity

C. is infinity

D. may have any finite non-zero value

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HKHAS2zqlCqF
https://dl.doubtnut.com/l/_wwTUd02PTdKo


2. The valve of Poisson's ratio lies between

A. 

B. 0 and 

C. 0 and 0.5

D. 0.5 and 1.0

Answer: C

Watch Video Solution

∞to + ∞

+∞

3. The only elastic modulus that applies to fluids is

A. Young's modulus

B. Shear modulus

C. Modulus of rigidity

D. Bulk modulus

https://dl.doubtnut.com/l/_wwTUd02PTdKo
https://dl.doubtnut.com/l/_KnK0W94re0LV
https://dl.doubtnut.com/l/_IeqQrI5AoKoH


Answer: D

Watch Video Solution

4. Modulus it rigidity of ideal liquids is

A. infinity

B. zero

C. unity

D. some finite small non-zero constant value

Answer: B

Watch Video Solution

5. The work done in stretching an elastic wire per unit volume is or strain

energy in a stretched string is

https://dl.doubtnut.com/l/_IeqQrI5AoKoH
https://dl.doubtnut.com/l/_vLXxnkFbFCdi
https://dl.doubtnut.com/l/_T4gHVzOMDWRb


A.  stress  strain

B. stress  strain

C. 

D. stress/strain

Answer: A

Watch Video Solution

1

2
×

×

(stress × strain)2

6. The maximum load a wire can withstand without breaking, when its

length is reduced to half of its original length, will

A. be double

B. be half

C. be four times

D. remain same

Answer: D

https://dl.doubtnut.com/l/_T4gHVzOMDWRb
https://dl.doubtnut.com/l/_D0ToO9usOqM4


Watch Video Solution

7. Determine the force required to double the length of the steel wire of

area of cross-section . Give Y for steel .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5 × 10− 5m2 = 2 × 1011Nm− 2

2 × 107N

2 × 106N

2 × 108N

2 × 105N

8. Longitudinal stress of  is applied on a wire. The percentage

increase in length is 

A. 0.002

1kg/mm2

(Y = 1011N /m2)

https://dl.doubtnut.com/l/_D0ToO9usOqM4
https://dl.doubtnut.com/l/_8rOkna7alnDQ
https://dl.doubtnut.com/l/_RkfeWad759Un


B. 0.001

C. 0.003

D. 0.01

Answer: B

Watch Video Solution

9. The Young's modulus of a wire Y. If the energy per unit volume is E, then

the strain will be

A. 

B. 

C. EY

D. 

Answer: A

Watch Video Solution

√
2E
Y

E√2Y

E

Y

https://dl.doubtnut.com/l/_RkfeWad759Un
https://dl.doubtnut.com/l/_CPTKFZnW8jf4


10. When a force is applied at one end of an elastic wire, it produce a

strain E in the wire. If Y is the Young's modulus of the material of the wire,

the amount of energy stored per unit volume of the wire is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Y × E

(Y × E)
1

2

Y × E2

(Y × E2)
1

2

11. 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

A. Y

L

2
r

2

https://dl.doubtnut.com/l/_CPTKFZnW8jf4
https://dl.doubtnut.com/l/_LIezZAtdxLDe
https://dl.doubtnut.com/l/_LKTraKrswJs6


B. 2Y

C. 

D. 

Answer: A

Watch Video Solution

Y

4

Y

2

12. The Young's modulus of a wire is numerically equal

A. not change the length of the wire

B. double the length of the wire

C. increase the length by 50%

D. change the radius of the wire to half

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LKTraKrswJs6
https://dl.doubtnut.com/l/_Y1C6zchzFXU8
https://dl.doubtnut.com/l/_7oVfd6zJaIOV


13. The length of an iron wire is L and area of cross-section is A. The

increase in length is  on applying the force F on its two ends. Which of

the statement is correct

A. increase in length is inversely proportional to its length L

B. Increase in length is proportional to area of cross-section A

C. Increase in length is inversely proportional to A

D. Increase in length is proportional to Young's modulus

Answer: C

Watch Video Solution

l

14. The graph show the behaviour of a length of wire in the region for

which the substances obeys Hooke's law.  and  represent 
P Q

https://dl.doubtnut.com/l/_7oVfd6zJaIOV
https://dl.doubtnut.com/l/_uXhYp36Z5sCu


A. P=applied force, Q=extension

B. P=extension, Q=applied force

C. P=extension, Q=stored elastic energy

D. P=stored elastic energy, Q=extension

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_uXhYp36Z5sCu


15. A metal block is experiencing an atmospheric pressure of

, when the same block is placed vacuum chamber, the

freactional change in its volume is (the bulk modulus of metal is

)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 × 105N /m2

1.25 × 1011N /m2

4 × 10− 7

2 × 10− 7

8 × 10− 7

1 × 10− 7

16. The bulk modulus of water is . The pressure required

ot increase the density of water by 0.1% is

A. 

2.1 × 109Nm− 2

2.1 × 103Nm− 2

https://dl.doubtnut.com/l/_kH92236iyzc7
https://dl.doubtnut.com/l/_CIW6HpAsr56M


B. 

C. 

D. 

Answer: B

Watch Video Solution

2.1 × 106Nm− 2

2.1 × 105Nm− 2

2.1 × 107Nm− 2

17. If the Young's modulus of the material is 3 times its modulus of

rigidity, then its volume elasticity will be

A. zero

B. infinity

C. 

D. 

Answer: B

Watch Video Solution

2 × 1010N /m− 2

3 × 1010N /m2

https://dl.doubtnut.com/l/_CIW6HpAsr56M
https://dl.doubtnut.com/l/_N0DpkI1hachf


18. For a given material, the Young's modulus is 2.4 times that of the

modulus of rigidity. Its Poisson's ratio is

A. 2.4

B. 1.2

C. 0.4

D. 0.2

Answer: D

Watch Video Solution

19. Mark the wrong statement

A. Sliding of molecular layer is much easier than compression or

expansion.

B. Reciprocal of bulk modulus of elasticiy is called compressibility

https://dl.doubtnut.com/l/_N0DpkI1hachf
https://dl.doubtnut.com/l/_3YBFbgRWdC2G
https://dl.doubtnut.com/l/_QwyigDbeFX5X


C. It is difficult to twist a long rod as compared to small rod.

D. Hollow shaft is much stronger than a solid rod of same length and

same mass.

Answer: C

Watch Video Solution

20. The increase in length on stretching a wire is . If its poisson's

ratio is 0.4, then its diameter

A. reduce by 0.02%

B. reduce by 0.1%

C. increase by 0.02%

D. decrease by 0.4%

Answer: A

Watch Video Solution

0.05 %

https://dl.doubtnut.com/l/_QwyigDbeFX5X
https://dl.doubtnut.com/l/_ucasqpEXs0SF


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

produced in the spring is

A. volumetic

B. shear

C. longitudinal and shear

D. longitudinal

Answer: C

Watch Video Solution

22. An elastic material of Young's modulus Y is subjected to a stress S. The

elastic energy stored per unit volume of the material is

A. 

B. 

Y S

2

S2

Y

https://dl.doubtnut.com/l/_ucasqpEXs0SF
https://dl.doubtnut.com/l/_2nBmD9U5wal9
https://dl.doubtnut.com/l/_aF7swAZtBHoy


C. 

D. 

Answer: C

Watch Video Solution

S2

2Y

S

2Y

23. The temperature of a wire is doubled. 'The Young's modulus of

elasticity will

A. (a)will also doubled

B. (b)will bercome four times

C. (c)will remain same

D. (d)will decrease

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aF7swAZtBHoy
https://dl.doubtnut.com/l/_ozdqkDBITUOa
https://dl.doubtnut.com/l/_mnuh1EJnNuAC


24. When a pressure of 100 atmosphere is applied on a spherical ball,

then its volume reduces to . The bulk modulus of the material of

the rubber in dyne/  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.01 %

cm2

10 × 1012

100 × 1012

1 × 1012

20 × 1012

25. A 5 metre long wire is fixed to the ceiling. A weight of  is hung at

the lower end and is  above the floor. The wire was elongated by

. The energy stored in the wire duw to streching is

A. 0.01J

10kg

1metre

1mm

https://dl.doubtnut.com/l/_mnuh1EJnNuAC
https://dl.doubtnut.com/l/_CFys7dgEFEqp


B. 0.05 J

C. 0.02 J

D. 0.04J

Answer: B

Watch Video Solution

26. A rectangular block of size  is kept in three

different positions P,Q and R in turns as shown in the figure. In each case,

the shaded area is rigidly fixed and a definite force F is applied

tangentially to the opposite face to deform the black. The displacement

10cm × 8cm × 5cm

https://dl.doubtnut.com/l/_CFys7dgEFEqp
https://dl.doubtnut.com/l/_8Xpd8Yz3oUU2


of the upper face will be 

A. same in all the three cases

B. maximum in p position

C. maximum in Q position

D. miximum in R position

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8Xpd8Yz3oUU2


27. A uniform cube is subjected to volume compression. If each side is

decreased by 1% , then bulk strain is

A. 0.01

B. 0.03

C. 0.02

D. 0.06

Answer: D

Watch Video Solution

28. The longitudinal extention of any elastic material is very small.In order

to have an appericiable change ,the material must be in the form of

A. long thick wire

B. short thick wire

C. long thin wire

https://dl.doubtnut.com/l/_3F3XLNIwZtb6
https://dl.doubtnut.com/l/_Izj9OG25Ve7X


D. short thin wire

Answer: C

Watch Video Solution

29. The maximum load that a wire can sustain is W. If the wire is cut to

half its value, the maximum load it can sustain is

A. 

B. 

C. W

D. 2W

Answer: C

Watch Video Solution

W

4

W

2

https://dl.doubtnut.com/l/_Izj9OG25Ve7X
https://dl.doubtnut.com/l/_NCftvMeMdYnk


30. when a metal wire elongates by hanging a load Mg on it , the

gravitational poyential energy of mass M decreases by Mgl. This energy

appears

A. as elastic potential energy completely

B. as thermal energy completely

C. half as potential energy and half as thermal energy

D. as kinetic energy of the load completely

Answer: C

Watch Video Solution

31. A ball falling in a lake of depth 200m shown 0.1% decrease in its

volume at the bottom .What is the bulk modulus of the materialof the

ball

A. 19.6 × 108Nm− 2

https://dl.doubtnut.com/l/_qYceuwUtIFOt
https://dl.doubtnut.com/l/_2xVA7NWlCghz


B. 

C. 

D. 

Answer: A

Watch Video Solution

19.6 × 109Nm− 2

19.6 × 1010Nm− 2

19.6 × 1012Nm− 2

32. A heavy mass is attached to a thin wire and is whirled in a vertical

circle. The wire is most likely to break

A. when the mass is at the highest point

B. when the mass is at the lowest point

C. when the wire is horizontal

D. at an angle of  from the upward vertical

Answer: B

Watch Video Solution

cos − 1(1/3)

https://dl.doubtnut.com/l/_2xVA7NWlCghz
https://dl.doubtnut.com/l/_tpxZlNhZgeQK


33. Two wires of copper having the length in the ratio  and their radii

ratio as  are stretched by the same force. The ratio of longitudinal

strain in the two will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4: 1

1: 4

1: 16

16: 1

1: 64

64: 1

34. The interatomic distance for a metal is  m. If the

interatomic force constant is . The the Young's modulus

in  will be

3 × 10− 10

3.6 × 10− 9N /Å

N /m2

https://dl.doubtnut.com/l/_tpxZlNhZgeQK
https://dl.doubtnut.com/l/_3b65ycfFT9Bc
https://dl.doubtnut.com/l/_fldi6G5k9eVb


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2 × 1011

4.2 × 1011

10.8 × 108

2.4 × 1010

35. Young's modulus of rubber is  and area of cross section is 

. If force of  is applied along its length, then its final

length becomes

A. 3L

B. 4L

C. 2L

D. None of these

104N /m2

2cm2 2 × 105dyn

https://dl.doubtnut.com/l/_fldi6G5k9eVb
https://dl.doubtnut.com/l/_qcl6PaydugGT


Answer: C

Watch Video Solution

36. Two wires of same diameter of the same material having the length 

and  If the force  is applied on each, the ratio of the work done in two

wires will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l

2l F

1: 2

1: 4

2: 1

1: 1

https://dl.doubtnut.com/l/_qcl6PaydugGT
https://dl.doubtnut.com/l/_vZvusxhMtz5a


37. A force of 200 N is applied at one end of a wire of length 2m and

having area of cross-section . The other end of the wire is rigidly

fixed. If coefficient of linear expansion of the wire 

and Young's modulus  and its temperature is

increased by , then the increase in the tension of the wire will be

A. 4.2 N

B. 4.4 N

C. 2.4 N

D. 8.8 N

Answer: D

Watch Video Solution

10− 2cm2

α = 8 × 10− 6 /. ∘ C

Y = 2.2 × 1011N /m2

5∘C

38. A beam of electrons moving with a momentum p enters a uniform

magnetic field of flux density B perpendicular to its motion. Which of the

following statement(s) is (are) true?

https://dl.doubtnut.com/l/_KOfl9jXWsO6u
https://dl.doubtnut.com/l/_4ZEehhYBDy80


A. work done by the external force is FL.

B. some heat is produced in the wire in the process

C. the elastic potential energy of the wire is 

D. the heat produced is equal to the half of the elastic potential

energy stored in the wire

Answer: D

Watch Video Solution

FL

2

39. The temperature of a wire of length 1 metre and area of cross-section

 is increased from  to . If the rod is not allowed to

increased in length, the force required will be

A. 

B.  N

C. 

1cm2 0∘C 100∘C

(α = 10− 5 /. ∘ C and Y = 1011N /m2)

103N

104

105N

https://dl.doubtnut.com/l/_4ZEehhYBDy80
https://dl.doubtnut.com/l/_hbpxjU9vQUWS


D. 

Answer: B

Watch Video Solution

109N

40. Calculate the apprroximate change in density of water in a lake at a

depth of  below the surface. The density of water at the surface id

 and bulk modulus of water is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

400m

1030kg/m3 2 × 109N /m2

4kgm− 3

2kgm− 3

6kgm− 3

8kgm− 3

https://dl.doubtnut.com/l/_hbpxjU9vQUWS
https://dl.doubtnut.com/l/_XZa0m7NzN53U
https://dl.doubtnut.com/l/_TdwGIeLUfyc8


41. A load suspended by a massless spring produces an extention of xcm

in equilibrium.When it is cut into two unequal parts ,the same load

produces an extention of 7.5cm when suspended by the larger part of

length 60cm .When it is suspended by the smaller part,the extention is

5cm.Then

A. x=12.5cm

B. x=3.0cm

C. the length of the original spring is 90cm

D. the length of the original spring is 80cm

Answer: A

Watch Video Solution

42. A steal wire of cross-section area  can withstand a

maximum strain of  .Young's modulus of steel is  .The

maximum mass this wire can hold is

3 × 10− 6m2

10− 3 2 × 1011Nm− 2

https://dl.doubtnut.com/l/_TdwGIeLUfyc8
https://dl.doubtnut.com/l/_LglyBMgkwa72


A. 40kg

B. 60kg

C. 80kg

D. 100kg

Answer: B

Watch Video Solution

43. The load versus elongation graph for four wires of the same material

is shown in the figure. The thickest wire is represented by 

https://dl.doubtnut.com/l/_LglyBMgkwa72
https://dl.doubtnut.com/l/_VeLGw796uBEF


A. OD

B. OC

C. OB

D. OA

Answer: A

https://dl.doubtnut.com/l/_VeLGw796uBEF


Watch Video Solution

44. Two wires of the same material and length but diameter in the ratic 1:

2 are stretched by the same load. The ratio of elastic potential energy per

unit volume for the two wires is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

16: 1

4: 1

2: 1

1: 1

45. A stress of  is required for breaking a material. If the density

of the material is , then what should be the minimum

106N /m2

3 × 103Kg/m3

https://dl.doubtnut.com/l/_VeLGw796uBEF
https://dl.doubtnut.com/l/_xAK9FL7vqEnQ
https://dl.doubtnut.com/l/_2HweHfJX49Z7


length of the wire made of the same material so that it breaks by its own

weight 

A. 10 m

B. 33.3 m

C. 5 m

D. 66.6 m

Answer: B

Watch Video Solution

(g = 10m/s2)

46. 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?

A. half

https://dl.doubtnut.com/l/_2HweHfJX49Z7
https://dl.doubtnut.com/l/_6dY1JhtM1LJ0


B. double

C. four times

D. one-fourth

Answer: C

Watch Video Solution

47. A uniform steel rod of cross- sectional area  and  is suspended so

that it hangs vertically. The stress at the middle point of the rod is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A L

ρg
L

2A

Lρg

2

LA

ρg

Lρg

https://dl.doubtnut.com/l/_6dY1JhtM1LJ0
https://dl.doubtnut.com/l/_8ybuDFS9fgwf


48. A rubber pipe of density  and Young's modulus 

 is suspended from the roof. The length of the pipe is 8m.

What will be the change in length due to its own weight.

A. 

B. 

C. 9.4 cm

D. 9.6 mm

Answer: C

Watch Video Solution

1.5 × 103N /m2

5 × 106N /m2

96 × 10− 3m

19.2 × 10− 5m

49. In the given figure, if the dimensions of the two wires are same but

materials are different, then Young's modulus is 

https://dl.doubtnut.com/l/_8ybuDFS9fgwf
https://dl.doubtnut.com/l/_vy2H5tIaE2sU
https://dl.doubtnut.com/l/_3nqhxOSBlKQP


A. A

B. B

C. Both

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3nqhxOSBlKQP


50. The stress versus strain graphs for wires of two materials A and B are

as shown in the figure. If  are the younng's moduli of the

materials, then 

A. 

B. 

C. 

D. 

Answer: D

YA and YB

YB = 2YA

YA = YB

YB = 3YA

YA = 3YB

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


Watch Video Solution

51. An elevator cable is to have a maximum stress of  to

allow for appropriate safety factors. Its maximum upward acceleration is

 . If the cable has to support the total weight of 2000 kg of a

loaded elevator , the area of cross-section of the cable should be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7 × 107Nm− 2

1.5ms− 2

3.22cm2

2.38cm2

0.32cm2

8.23cm2

52. The following four wires are made of same material. Which of these

will have the largest extension when the same tension is applied?

https://dl.doubtnut.com/l/_jCVFqPBrnXJx
https://dl.doubtnut.com/l/_9GjifsMlyacZ
https://dl.doubtnut.com/l/_K8AlXUfDng5L


A. diameter 1 mm and length 1 m

B. diameter 2 mm and length 2 m

C. diameter 0.5 mm and length 0.5m

D. diameter 3 mm and length 3 m

Answer: C

Watch Video Solution

53. A copper wire  of length 8 m and a steel wire 

 of length 4 m, each of  cross-section are

fastened end to end and stretched with a tension of 500 N. choose the

correct option.

A. Elongation in copper wire is 0.8 mm

B. Elongation in steel is  the elongation in copper wire.

C. Total elongation is 1.0 m

D. All of above

(Y = 1011Nm− 2)

(Y = 2 × 1011Nm− 2) 0.5cm2

th
1

4

https://dl.doubtnut.com/l/_K8AlXUfDng5L
https://dl.doubtnut.com/l/_rwgKTHytAluY


Answer: D

Watch Video Solution

54.  


The strain stress curves of three wires of different materials are shown in

the figure. P, Q and R are the elastic limits of the wires. The figure shown

that

Watch Video Solution

https://dl.doubtnut.com/l/_rwgKTHytAluY
https://dl.doubtnut.com/l/_4GTofnAShZFM


55. A string 1m long is drawn by a 300 Hz vibrator attached to its end. The

string vibrates in three segments. The speed of transverse waves in the

string is equal to

A. 1.22v

B. 0.61v

C. 1.50v

D. 0.75v

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4GTofnAShZFM
https://dl.doubtnut.com/l/_w01cj1YIWi7f


56.  


The potential energy  between two molecules as a function of the

distance  between them has been shown in the figure. The two

molecules are

A. attracted when x lies between A and B are repelled when X lies

between B and C

B. attracted when x lies between B and C and are repelled when x lies

between A and B

C. attracted when they reach B

D. repelled when hey reach B

U

X

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


Answer: B

Watch Video Solution

57. The diagram shows a force-extension graph for a rubber band.

Consider of the following statements 

 


I. It will be easier to compress this rubber than expand it 

II. Rubber does not return to its original length after it is streched 

https://dl.doubtnut.com/l/_pPraDxUcHqKx
https://dl.doubtnut.com/l/_ayEFiF9lTx0z


III. The rubber band will get heated id it is streched and realeased 

Which of these can be deduced from the graph

A. only III

B. II and III

C. I and III

D. only I

Answer: A

Watch Video Solution

58. Consider two cylindrical rods of identical dimensions, one of rubber

and the other of steel. Both the rods are fixed rigidly at one end to the

roof. A mass M is attached to each of the free ends at the centre of the

rods.

A. Both the rods will elongates but there shall be no perceptible

change in shape

https://dl.doubtnut.com/l/_ayEFiF9lTx0z
https://dl.doubtnut.com/l/_dvyXW4cfYZZR


B. The steel rod will elongate and change shape but the rubber rod

will only elongate

C. The steel rod will elongate without any perceptible change in shape

,but the rubber rod will elongate and the shape of the bottom edge

will change to an ellipse

D. The steel rod will elongate, without any perceptible change in

shape, but the rubber rod will elongate with the shape of the

bottom edge tapered to a tip at the centre

Answer: D

Watch Video Solution

59. The adjacent graph shows the extension  of a wire of length 1m,

suspended from the f top of a roof at one end and with a loaf w

connected to the other end. If the cross-sectional area of the wire is

Δl

https://dl.doubtnut.com/l/_dvyXW4cfYZZR
https://dl.doubtnut.com/l/_Hp2ZrDx53706


 calculate the young's modulus of the material of the wire . 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

106m2

2 × 1011N /m2

2 × 10− 11N /m2

3 × 10− 12N /m2

2 × 10− 13N /m2

https://dl.doubtnut.com/l/_Hp2ZrDx53706


60. A brass of length  and cross-sectional area  is attached end

to end to a steel rod of length and cross-sectional area . The

compound rod is subjected to equal and oppsite pulls of magnitude

 at its ends. If the elongations of the two rods are equal, the

length of the steel rod  is 

{  and 

A. 1.5 m

B. 1.8 m

C. 1 m

D. 2 m

Answer: D

Watch Video Solution

2m 2.0cm2

1.0cm2

5 × 104N

(L)

YBrass = 1.0 × 1011N /m2 Ysteel = 2.0 × 1011N /m2

https://dl.doubtnut.com/l/_Hp2ZrDx53706
https://dl.doubtnut.com/l/_Iz9cq5mSGBn5


61. One end of uniform wire of length  and of weight  is attached

rigidly to a point in the roof and a weight  is suspended from its lower

end. If  is the area of cross section of the wire, the stress in the wire at a

height ( ) from its lower end is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L W

W1

s

3L/4

w1

S

w1 + w

4

S

( )
w1 + 3w

4

S

w1 + w

S

62. The wire of a Young's modules appartus is elongated by 2 mm when a

brick is suspended from .it When the brick is immersed in water the wire

contracts by 0.6mm Calculate the density of the brick given that the

density of water is 1000kgm− 3

https://dl.doubtnut.com/l/_NwXhClZ5Xc5t
https://dl.doubtnut.com/l/_oCE00QTqQC9G


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3333kgm− 3

4210kgm− 3

5000kgm− 3

2000kgm− 3

63. A rigid bar of mass M is supported symmetrically by three wires each

of length l. Those at each end are of copper and the middle one is of iron.

The ratio of their diameters, if each is to have the same tension, is equal

to

A. 

B. 

C. 

D. 

√Ycopper

Yiron

√
Yiron

Ycopper

Y 2
iron

Y 2
copper

Yiron

Ycopper

https://dl.doubtnut.com/l/_oCE00QTqQC9G
https://dl.doubtnut.com/l/_nVlqzJ0EeLRE


Answer: B

Watch Video Solution

64. A wire of leng:h L has a linear mass density  and area of cross-section

A and the Youngs modulus Y is susperded vertically from a rigid support.

The extension produced in the wire due to its own weight is

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

mgL

2AY

mgL

AY

2mgL

AY

https://dl.doubtnut.com/l/_nVlqzJ0EeLRE
https://dl.doubtnut.com/l/_T90dzfjbH9SV


65. The density of a metal at normal pressure is . Its density when it is

subjected to an excess pressure p is  . If B is the bluk modulus of the

metal, then find the ratio .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ

ρ'

ρ' /ρ

1

1 −
p

B

1 +
B

P

1

1 − B

P

1 +
p

B

66. One end of a long metallic wire of length L is tied to the ceiling. The

other end is tied to massless spring of spring constant k. A mass m hangs

freely from the free end of the spring . The area of cross-section and

Young's modulus of the wire are A and Y respectively . If the mass is

https://dl.doubtnut.com/l/_GeA3RwgZQFcK
https://dl.doubtnut.com/l/_kPtvXgzPxGoo


slighty pulled down and released , it will oscillate with a time period T

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
m

k

2π√
m(YA + kL)

YAK

2π√
mYA

kL

2π√
mL

YA

67. The length of a rubber cord is  m when the tension is 4 N and  m

when the tension is 6 N.The length when the tension is 9 N, is

A. 

B. 

C. 

l1 l2

(a + b)

(4b − 5a)

(5b − 4a)

https://dl.doubtnut.com/l/_kPtvXgzPxGoo
https://dl.doubtnut.com/l/_EUKHJz5D8yPC


D. 

Answer: C

Watch Video Solution

(9b − 9a)

68. A uniform elastic plank moves due to a constant force  applied at

one end whose area is . The Young's modulus of the plank is . The

strain produced in the direction of force is

A. 

B. 

C. 

D. Zero

Answer: B

Watch Video Solution

F0

S Y

F

SE

F

2SE

F

4SE

https://dl.doubtnut.com/l/_EUKHJz5D8yPC
https://dl.doubtnut.com/l/_fsBQCpxugula
https://dl.doubtnut.com/l/_I5Dc5NTsEYAT


69. A uniform pressure p is exerted on all sides of a solid cube of a

material at temprature . By what amount should the temperature of

the cube be raised in order to bring its original volume back to the value

it had before the pressure was applied ? K is the bulk modulus and  is

the coefficient of linear expansion of material of solid cube.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t∘C

α

pα

β

3pα

β

p

αβ

p

3αβ

70. A block of weight  produces an extension of  when it is hung by

an elastic spring of length of  and is in equilibrium. The spring is cut

into two parts, one of length  and the other of length . The

same load  hangs in equilibrium supported by both parts as shwon in

W 9cm

60cm

40cm 20cm

W

https://dl.doubtnut.com/l/_I5Dc5NTsEYAT
https://dl.doubtnut.com/l/_ToCPhS5JR5v2


figure. The extension in  noe is 

A. 9

B. 6

C. 5

D. 2

Answer: D

Watch Video Solution

cm

https://dl.doubtnut.com/l/_ToCPhS5JR5v2


71. A rectangular frame is to be suspended symmetrically by two strings

of equal length on two supports (figure). It can be done in one of the

following three ways, 

 

The tension in the strings will be

A. the same in all cases

B. least in (a)

C. least in (b)

D. least in (c)

Answer: C

Watch Video Solution

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


72. Two wires of the same material (Young's modulus=Y) and same length

L but radii R and 2R respectively are joined end to end and a weight w is

suspended from the combination as shown in the figure. The elastic

potential energy in the system is 

https://dl.doubtnut.com/l/_kwU2augywzjf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3w2L

4πR2Y

3w2L

8πR2Y

5w2L

8πR2Y

w2L

πR2Y

73. A mild steel wire of length 2L and cross-sectional area A is stretched,

well within elastic limit, horizontally between two pillars (figure). A mass

m is suspended from the mid-point of the wire. Strain in the wire is 

A. 
x2

2L2

https://dl.doubtnut.com/l/_kwU2augywzjf
https://dl.doubtnut.com/l/_PtMr1qwvdZzO


Match The Columns

B. 

C. 

D. 

Answer: A

Watch Video Solution

x

L

x2 /L

x2 /2L

1. Match the following 

A. 

B. 

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

        Table-1            Table-2

(A)    Steel (P )   Young's modulus of

         elasticity

(B)  Water (Q)   Bulk modulus of elasticity

(C)   Hydrogen gas filled (R)   sheer modulus of

        in a chamber         elasticity

∣
∣

∣

∣

∣

∣

∣

∣

∣

∣
∣

A B C

p q p

A B C

p p q

https://dl.doubtnut.com/l/_PtMr1qwvdZzO
https://dl.doubtnut.com/l/_KdpzT7xIRY7Y


C. 

D. 

Answer: c

Watch Video Solution

A B C

p q q

A B C

p r r

2. Match the following columns. 

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

Column I Column II

(A) Longitudinal stress (p) Volume changes

(B) Shear stress (q) Shape change

(C) Volumetric stress (r) Volume does not changes

(D) Tensile stress (s) Shapes does not change

A B C D

p,s q,r p,s p,s

A B C D

q,r p,s p,s p,s

A B C D

p,s p,s q,r p,s

A B C D

p,s p,s p,s q,r

https://dl.doubtnut.com/l/_KdpzT7xIRY7Y
https://dl.doubtnut.com/l/_xLtfCl3U3xBV


Watch Video Solution

3. Match the following 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Stress×Strain (P ) J

(B) (Q) N /m

(C) Y l3 (R) J /m3

(D) (S) m

∣
∣

∣

∣

∣

∣

∣

∣
∣

YA

l

F l

AY

A B C D

r q p s

A B C D

q r p s

A B C D

p r r q

A B C D

q r s p

4. With regard to dependence of quantities given in column I and II,

match the following. 

https://dl.doubtnut.com/l/_xLtfCl3U3xBV
https://dl.doubtnut.com/l/_OLCZxtC9ydL8
https://dl.doubtnut.com/l/_QkAEdi1KkBuF


Medical Entrances S Gallery

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

Column I Column II

(A) Young's modulus of a substance (p) Depends on temperature

(B) Bulk modulus of a substance (q) Depends on length

(C) Modulus of rigidity of a substance (r) Depends on area of cross-sec

(D) Volume of a substance (s) Depends on the nature of ma

A B C D

p,s q,s p,s p,q

A B C D

p,s p,s p,s p,q

A B C D

p,s p,s p,s p,q,r

A B C D

p,q,r p,s p,s p,r

1. 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

A. 

l1 T1 l2

T2

l1 + l2

2

https://dl.doubtnut.com/l/_QkAEdi1KkBuF
https://dl.doubtnut.com/l/_UFlmPCbuIf0O


B. 

C. 

D. 

Answer: C

Watch Video Solution

√l1l2

l1T2 − l2T1

T2 − T1

l1T2 + l2T1

T1 + T2

2. A load of 4 kg is suspended from a ceiling through a steel wire of

length 2 m and radius 2 mm. It is found that the length of the wire

increase by 0.032 mm as equilibrium is achieved. What would be the

Young's modulus of steel ? (Take , )

A. 

B. 

C. 

D. 

g = 3.1πms− 2

2.0 × 1011Nm− 2

2.82 × 1011Nm− 2

0.20 × 1011Nm− 2

0.028 × 1011Nm− 2

https://dl.doubtnut.com/l/_UFlmPCbuIf0O
https://dl.doubtnut.com/l/_KGcHtoOBSIR4


Answer: A

Watch Video Solution

3. Two wires of the same length and same material but radii in the ratio

of  are stretched by unequal forces to produce equal elongation. The

ratio of the two forces is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 2

1: 1

1: 2

2: 1

1: 4

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

https://dl.doubtnut.com/l/_KGcHtoOBSIR4
https://dl.doubtnut.com/l/_PQnNB3ChZ1ML
https://dl.doubtnut.com/l/_THhmnkxh3DT6


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

U = l2
AL

2Y

U = l2
AY

2L

U = ( )l
1

2

All

Y

U = ⋅ ⋅ l
1

2
Y L

2A

5. A uniform cylindrical rod of length L and cross-sectional area by forces

as shown in figure. 

 


The elongation produced in the rod is

A. 
3FL

8AY

https://dl.doubtnut.com/l/_THhmnkxh3DT6
https://dl.doubtnut.com/l/_aof4NipmhXQU


B. 

C. 

D. 

Answer: C

Watch Video Solution

3FL

5AY

8FL

3AY

5FL

3AY

6. The ratio of hydraulic stress to the corresponding strain is known as

A. Young's modulus

B. compressibility

C. rigidity modulus

D. Bulk modulus

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aof4NipmhXQU
https://dl.doubtnut.com/l/_miZnpv7MURP4
https://dl.doubtnut.com/l/_ZiZvYxBHC8r9


7. The pressure on an object of bulk modulus B undergoing hydraulic

compression due to a stress exerted by
surrounding fluid having volume

strain 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
ΔV

V

B2( )
ΔV

V

B( )
2

ΔV

V

( )
1

B

ΔV

V

B( )
ΔV

V

8. For most of the material , Young's modulus (Y) and rigidity modulus (G)

are related as

A. G=3Y

B. G =
Y

3

https://dl.doubtnut.com/l/_ZiZvYxBHC8r9
https://dl.doubtnut.com/l/_uMSoktiy3TVE


C. 

D. 

Answer: B

Watch Video Solution

G = Y
3

2

G =
Y

8

9. The following four wires of length L and radius r are made of the same

material. Which of these will have the largest extension, when the samne

tersion 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

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_uMSoktiy3TVE
https://dl.doubtnut.com/l/_26jukmcUJLXa


10. 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. 

B.  N

C.  dyne

D.  dyne

Answer: B

Watch Video Solution

20 × 1011 cm− 2

6.28 × 105N

6.28 × 104

6.28 × 104

6.28 × 105

11. A steel wire of length l and cross sectional area A is stretched by 1 cm

under a given load. When the same load is applied to another steel wire

of double its length and half of its cross section area, the amount of

stretching (extension) is

https://dl.doubtnut.com/l/_26jukmcUJLXa
https://dl.doubtnut.com/l/_5nDWOFbZFp1j
https://dl.doubtnut.com/l/_DHe76PtGjAda


A. 0.5

B. 2 cm

C. 4 cm

D. 1.5 cm

Answer: C

Watch Video Solution

12. Theoretically the value of Poisson's ratio  lies between

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

σ

0 < σ < 1

−1 < σ < 0.5

0.2 < σ < 0.4

−1 < σ < 1

https://dl.doubtnut.com/l/_DHe76PtGjAda
https://dl.doubtnut.com/l/_tIV3SC24HNqN


13. A metal ring of initial radius r and cross-sectional area A is fitted 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: D

Watch Video Solution

AY r

(R − r)

Y (R − r)

r

AY (R − r)

R

AY (R − r)

r

14. An indian ruber cord L meter long and area of cross-secion A metre is

suspended vertically. Density of rubber is  kg/  and Young's

modulus of rubber is Y newton/ . IF the cord extends by l metre

under its own. Weight, then extension l is

ρ metre3

metre2

https://dl.doubtnut.com/l/_tIV3SC24HNqN
https://dl.doubtnut.com/l/_UpX2hRiVwAFx
https://dl.doubtnut.com/l/_1MYTdV7KtM70


A. 

B. 

C. 

D. L

Answer: A

Watch Video Solution

L2Dg

2E

L2Dg

E

L2Dg

4E

15. The density of a metal at normal pressure is . Its density when it is

subjected to an excess pressure p is  . If B is the bulk moldulus of the

metal, the ratio  is

A. 

B. 

C. 

D. 

ρ

ρ'

ρ'

ρ

1 + p/B

1 + B/p

1

(1 − B/p)

1

(1 − p/B)

https://dl.doubtnut.com/l/_1MYTdV7KtM70
https://dl.doubtnut.com/l/_r0gCPtBmUTFY


Answer: D

Watch Video Solution

16. To break a wire of one meter length, minimum 40 kg wt. is required.

Then the wire of the same material of double radius and 6 m length will

require breaking weight

A. 40 kg-wt

B. 80 kg -wt

C. 160 kg-wt

D. 320 kg-wt

Answer: C

Watch Video Solution

17. If Poission's ratio  is  for a material, then the material isσ −
1

2

https://dl.doubtnut.com/l/_r0gCPtBmUTFY
https://dl.doubtnut.com/l/_p79ABErVGEeW
https://dl.doubtnut.com/l/_xNCUSDQgQhoB


A. elastic fatigue

B. incompressible

C. compressible

D. None of these

Answer: B

Watch Video Solution

18. Two blocks of masses  and  are connected by a metal wire

going over a smooth pulley as shown in figure. 

The breaking stress of the metal is . If ,

then what should be the minimum radius of the wire used if it is not to

1kg 2kg

(40/3π) × 106N /m2 g = 10ms− 2

https://dl.doubtnut.com/l/_xNCUSDQgQhoB
https://dl.doubtnut.com/l/_kmrfXExWgR7n


break? 

A. 0.5 mm

https://dl.doubtnut.com/l/_kmrfXExWgR7n


B. 1 mm

C. 1.5 mm

D. 2 mm

Answer: C

Watch Video Solution

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

A. 

B. 

C. Dyne 

D. Mega pascal

Answer: A

Watch Video Solution

Nm− 1

Nm− 2

cm− 2

https://dl.doubtnut.com/l/_kmrfXExWgR7n
https://dl.doubtnut.com/l/_zHaOGNh55muD
https://dl.doubtnut.com/l/_XG2c5lxHbKFG


20. There is same change in length when a 33000 N tensile force is

applied on a steel rod of area of cross-section  . The change of

temperature reuired to produce the same elongation, if the steel rod is

heated , if (The modulus of elasticitay is  and the

coefficient of linear expansion of steel is ).

A. C

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 3m2

3 × 1011N /m2

1.1 × 10− 5 /∘ C

20∘

15∘C

10∘C

0∘C

21. A beam of metal supported at the two ends is loaded at the centre.

The depression at the centre is proportional to

https://dl.doubtnut.com/l/_XG2c5lxHbKFG
https://dl.doubtnut.com/l/_ZrTBUCbkqC5I


A. 

B. Y

C. 

D. 

Answer: C

Watch Video Solution

Y 2

1

Y

1

Y 2

https://dl.doubtnut.com/l/_ZrTBUCbkqC5I

