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PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

ELASTICITY

1. Determine the elongation of the steel bar 1m long and 1.5¢m? cross-
sectional area when subjected to a pull of 1.5 x 10*N.

(TakeY = 2.0 x 10"' N /m?).

° Watch Video Solution

2. The bulk modulus of water is 2.3 x 10° N /m?.

(a) Find its compressibility in the units atm L.
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(b) How much pressure in atmospheres in needed to compress a sample

of water by 0.1 % ?

o Watch Video Solution

3. A steel wire4.0m in length is stretched through 2.0mm.The cross -
sectional area of the wire is 2.0mm?2If young's modulus of steel is
2.0 x 10"' N /m?

(a) the enrgy density of wire,

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

o Watch Video Solution

4. A rubber cord has a cross -sectional area 1mm?2and total unstretched
length10.0cm. It is streched to 12.0cm and then released to project a
missile of mass 5.0 gTaking young's modulus Y for rubber as

5.0 x 108N /m? Calculate the velocity of projection .

o Watch Video Solution
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5. Find the greatest length of steel wire that can hang vertically without
breaking.Breaking stress of steel = 8.0 x 108N /m?. Density of steel

— 8.0 x 10%kg/m3. Take g = 10m /s>

o Watch Video Solution

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.

o 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.

o Watch Video Solution
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8.If the angle of shear is 30° for a cubical body and the change in length

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

o Watch Video Solution

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 2 x 10° Nm 2. What would be the minimum radius of the wire
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used if it not to break ? Take ,g = 10ms 2

o Watch Video Solution

10. Two wires shown in figure are made of the same material which has a

N
breaking stress of 8 x 108—2. The area of cross- section of the upper
m

wire is 0.006cm? and that of the lower wire is 0.003cm?2. The mass
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my; = 10kg, ms = 20kg and the hanger is light . Find the maximum load

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


https://dl.doubtnut.com/l/_8RNW45ggS4EB

break first if the load is increased ? ( Take g = 10m /%)

o Watch Video Solution
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1. Consider a solid cube which is subjected to a pressure of
6 x 10°Nm % . Due to this pressure, the each side of the cube is

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

o Watch Video Solution

12.If a wire of length 4 m and cross-sectional area of 2m? 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 110 x 10° Nm 2

o Watch Video Solution

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 2 x 102

dyne cm?

o Watch Video Solution
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14. Determine the elongation of the steel bar 1m long and 1.5¢m? cross-
sectional area when subjected to a pull of 1.5 x 10*N.

(Take Y = 2.0 x 10''N /m?).

o Watch Video Solution

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?

o Watch Video Solution

16. A bar of mass m and length | 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
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is A.

»

o Watch Video Solution
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17. Arod 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 10~ 4m?

. A weight of 10 kg is hung from D.Calculate the
displacement of points B,C and D if
Yaip = 3.5 x 101°Nm =2, Yo = 5 x 10%°, Yop = 2 x 101°Nm 2.

(Neglect the weight of the rod )

o Watch Video Solution

18. A block of weight 10 N is fastened to one end of wire of cross-sectional
area 4mm? and is rotated ina vertical circle of radius 30 cm. The speed of
the block at the bottom of the circle is 3m.s ~!. 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 = 2 x 10" Nm ~2. (g = 1Oms_2)

o Watch Video Solution
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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

Y =7 x 108Nm ~2?)

o View Text Solution

20. A light rod of length of length 2m 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 10 3m?

2z is the distance

and the other is of brass of cross- section 2 x 10~ >m
from the steel wire end, at which a weight may be hung.

Yiteer = 2 x 10" Pa and Y., = 10! Pa

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

o Watch Video Solution
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21. A steel rod of cross-sectional area 16cm? and two brass rods each of
cross-sectional area 10cm? together support a load of 5000kg as shown
in the figure. ( Given,
Yiieel = 2 X 106k:gcm_2 and Y0 = 106k:gcm_2). Choose the correct

option(s).

5000 kg

Brass|

Steel

30 cm , Brass 20 cm
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o Watch Video Solution

22. How much should the pressure on a litre of water be changed to
compress it by 010%? Bulk modulus of elasticity of water =

2.2 x 10°Nm 2.
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| o Watch Video Solution

23. What will be the decrease in volume of 100cm® of water under
pressure of 100 atm if the compressibility of water is 4 x 10~ ° per unit

atmosphere pressure ?

o Watch Video Solution

24. Find the decrease in the volume of a simple of water from the
following data. Initial volume = 2000cm~% , initial pressure

= 10°Nm 2, final pressure = 10°N ~'m?.

o View Text Solution

25. What is the density of lead under a pressure of 2 x 103Nm ~2 , if the
bulk modulus of lead is 8 x 10° Nm ~2 and initially the density of lead is

11.4gcm =3 ?

| ° Wiak A \tAAaA CAlLiikiAan
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26. The bulk modulus of water is 2.3 x 10° Nm ~2.
(i) Find its compressibility.
(ii) How much pressure in atmosphere is needed to compress a sample of

water by 01%

° Watch Video Solution

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 9.0 x 10* N. The lower
edge is riveted to the floor. How much is the upper edge displaced, if the

shear modulus of lead is 5.6 x 10%° pa?

| o |


https://dl.doubtnut.com/l/_GLwZ4PAceT7c
https://dl.doubtnut.com/l/_46gKzWvKtR2z
https://dl.doubtnut.com/l/_qdLp4diDr2DI
https://dl.doubtnut.com/l/_412ssnplGaV9

I & Watch Video Solution ]

29. Consider an Indian rubber cube having modulus of rigidity of 2 x 107
dyne cm 2 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 .

o Watch Video Solution

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

temperature, 77 and 75 which temperature is high T or T ?

o Watch Video Solution

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

remains constant under an external normal stress.

o Watch Video Solution
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32. A material is having Poisson's ratio 0.2. A load is applied on it due to

which it suffers the longitudinal strain 3 x 1073 , then find out the

percentage change in its volume.

o Watch Video Solution

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

figure. The graphs are drawn to the same scale.

op o ]
g 3 g

19%) A B=] B Q
o Strain — o Strain —

(@) 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 ?

| o Watch Video Solution
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34. Calculate the work done in streching a steel wire of Young's modulus

of 2 x 10" Nm 2 Jlength of 200 cm and area of cross-section is 0.06 cm?

slowly applied without the elastic limit being reached.

o Watch Video Solution

35. A steel wire of 4.0 m is stretched through 2.0 mm. The cross - sectional
area of the wire is 2.0mm?. If young's modulus of steel is
2.0 x 10" Nm 2 find (i) the energy density of the wire, (ii) the elastic

potential energy stored in the wire.

o Watch Video Solution

36. A 45 kg boy whose leg bones are 5¢cm? in area and 50 cm long falls

through a height of 2m with out breaking his leg bones. If the bones can
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stand a stress of 0.9 x 108Nm_2, Calculate the Young's modulus for the

material of the bone. Use , g = 10ms ~2

o Watch Video Solution

37. A rubber cord has a cross -sectional area 1mm?2and total unstretched
length10.0cm. It is streched to 12.0cm and then released to project a
missile of mass 5.0 gTaking young's modulus Y for rubber as

5.0 x 108N /m? Calculate the velocity of projection .

o Watch Video Solution

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 1mm? and
length 2 m through 0.1 mm. Young's modulus for the material of wire is

2.0 x 10" Nm 2,

. l
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39, A steel wire of length 20 cm and uniform cross-section 1mm? is tied
rigidly at both the ends. If the temperature of the wire is altered from
40°C to 20°C, the change in tension. [Given coefficient of linear
expansion of steel is 1.1 x 10°.° C' ~! and Young's modulus for steel is

2.0 x 10" Nm ~2]

° Watch Video Solution

Solved Examples

1. A bar of mass m and length | 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
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is A.

»

o Watch Video Solution
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2. Arod PQ of mass, area of cross section A, length | and young's modulus
of elasticity Y is lying on a smooth table as shown in figure. A force F is
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.

Q

I~

o Watch Video Solution

3. A steel rod of length 6.0m and diameter 20mm is fixed between two
rigid supports. Determine the stress in the rod, when the temperature
increases by 80° C if

(a) the ends do not yield (b) the ends yield by Tmm
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Take Y = 2.0 x 10%kg/cm*anda = 12 x 10~ ®per° C.

A

»
=

o Watch Video Solution
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4.If the elastic limit of copper is 1.5 x 108N /m? determine the minimum
diameter a copper wire can have under a load of10.0kgfind , if its elastic

[imit is not to be exceeded.

° Watch Video Solution

5. Find the greatest length of steel wire that can hang vertically without
breaking.Breaking stress of steel = 8.0 x 108N/m2. Density of steel

= 8.0 x 10°kg/m>. Take g = 10m /s>

° Watch Video Solution

6. Bulk modulus of water is (2.3 x 10N /m?). Taking average density of
water p = 10°kg/m?, find increases in density at a depth of 1km. Take

g=10m/s?

° Watch Video Solution
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Miscellaneousexamples

1. The presssure of a medium is changed from 1.01 x 10°Pa to
1.165 x 10°Pa and change in volume is 10 % keeping temperature
constant . The bulk modulus of the medium is

(a) 204.8 x 10°Pa (b) 102.4 x 10°Pa (c)5.12 x 10°Pa

(d) 1.55 x 10°Pa

° Watch Video Solution

2. A light rod of length of length 2m 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 10~ 3m?

2z is the distance

and the other is of brass of cross- section 2 x 10 3m
from the steel wire end, at which a weight may be hung.

Yiteer = 2 % 10" Pa and Y5, = 101 Pa

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

o Watch Video Solution
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3. A sphere of radius 0.1m and mass 87kg is attached to the lower end of
a steel wire of length 5.0m and diameter 10 3. The wire is suspended
from 5.22m 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 (1.994 x 10''N /m?).

° Watch Video Solution

4. A thin ring of radius R is made of a material of density pand Young's
modulus Y. If the ring is rotated about its centre in its own plane with

angular velocity omega , find the small increases in its radius.

o Watch Video Solution
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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?

o Watch Video Solution

2. A rod 100 cm long and of 2cm X 2cm cross-section is subjected to a
pull of 1000 kg force. If the modulus of elasticity of the materials is

2.0 x 10°kg / em?, determine the elongation of the rod.

o Watch Video Solution

3. A cast iron column has internal diameter of 200mm. What should be
the minimum external diameter so that it may carry a load of 1.6 MN

without the stress exceeding 90N /mm??

A. 256mm

B. 250.2mm
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C.136.5mm

D. 195.8mm

Answer: B

o Watch Video Solution

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

o Watch Video Solution

1. Find the dimensions of energy density.

o Watch Video Solution
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2.(a) Awire 4m long and 0.3 mm, calculate the potential energy stored in
the wire.

Young's modulus for the material of wire is 2.0 x 10" N /m?.

° Watch Video Solution

Assertion And Reason

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 correct

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.


https://dl.doubtnut.com/l/_7693ji83NVRG
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Answer: A

o 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 .

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

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

Answer: C

o Watch Video Solution
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Fi
3. Assertion: From the relation Y = VN 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.If both Assertion and Reason are true and the Reason is correctn

explanation of the Assertion.

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

o Watch Video Solution

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

of matter, solid liquid and gas.


https://dl.doubtnut.com/l/_WoSOwS0TU0Hm
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Reason: Young's modulus is not defined for liquids and gases.

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

explanation of the Assertion.

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

5. Assertion: Every wire is like a spring, whose spring constant ,K 7

where | is length of wire.

Reason : It follows from the relation

YA
K==
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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. If Assertion is true, but the Reason is false.

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

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.


https://dl.doubtnut.com/l/_g7Hc0rK03BtN
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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

o Watch Video Solution

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

3
modulus for a monoatomic gas at a given pressure is T

This ratio is equal to vy = Fp'
v

A. If both Assertion and Reason are true and the Reason is correctn
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.


https://dl.doubtnut.com/l/_4YxkobJ6nDui
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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

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
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


https://dl.doubtnut.com/l/_ttJ7U8OTnptF
https://dl.doubtnut.com/l/_wPIMAmvRgVYo

acting at the ends of rods.

e F
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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. If Assertion is true, but the Reason is false.

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

Answer: C

o Watch Video Solution



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

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 correct

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

o Watch Video Solution

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

Reason Liquids cannot be stretched as wires.


https://dl.doubtnut.com/l/_EdtKjorl6uHT
https://dl.doubtnut.com/l/_33mV41w5zDV7

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.

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

explanation of Assertion.


https://dl.doubtnut.com/l/_33mV41w5zDV7
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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

o 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.

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/_wOYBjDZPfqZl
https://dl.doubtnut.com/l/_T4VNNms146h9

D. If both Assertion and Reason are false.

Answer: A

o Watch Video Solution

13. Assertion Upto the elastic limit, strain oc 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.

D. If both Assertion and Reason are false.

Answer: D

[ - 1


https://dl.doubtnut.com/l/_T4VNNms146h9
https://dl.doubtnut.com/l/_YfGlWnLQDaDz

| @ Watch Video Solution J

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

o Watch Video Solution



https://dl.doubtnut.com/l/_YfGlWnLQDaDz
https://dl.doubtnut.com/l/_2dZtfwf4z23w

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

o Watch Video Solution



https://dl.doubtnut.com/l/_nGNEXYH6vPJM

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) x (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

o Watch Video Solution

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

elasticity are more ductile.


https://dl.doubtnut.com/l/_iT4VZuy97taz
https://dl.doubtnut.com/l/_uiosf3tSQODl

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/_uiosf3tSQODl
https://dl.doubtnut.com/l/_yyvMeArx0rV0

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 fluid is infinite.

Reason Density of incompressible fluid remains constant.

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

explanation of Assertion.


https://dl.doubtnut.com/l/_yyvMeArx0rV0
https://dl.doubtnut.com/l/_tRTpF8c2AkqJ

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

o 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/_tRTpF8c2AkqJ
https://dl.doubtnut.com/l/_ukVTrGNe4bDp

D. If both Assertion and Reason are false.

Answer: C

o 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/_ukVTrGNe4bDp
https://dl.doubtnut.com/l/_ensrVzdHO7nC

Answer: B

o 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 true but Reason is false.

D. If both Assertion and Reason are false.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ensrVzdHO7nC
https://dl.doubtnut.com/l/_OgAdhg5pRuN4

Level 1Single Correct

1. The bulk modulus for an incompresssible liquid is

A.zero
B. unity
C. infinity

D. between O and 1

Answer: C

o Watch Video Solution

2. The young's modulus of a wire of length (L) and radius (r ) is Y. If the

L
length is reduced to? and radius % , then its young's modulus will be

LY
2


https://dl.doubtnut.com/l/_OgAdhg5pRuN4
https://dl.doubtnut.com/l/_LDOQKrpdGoGY
https://dl.doubtnut.com/l/_lXcqjliWPTNH

B.Y

C.2Y

D.4Y

Answer: B

° Watch Video Solution

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

u;|§ M|§ =

D.2W

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_lXcqjliWPTNH
https://dl.doubtnut.com/l/_Vxn46Kyytl3R

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

o Watch Video Solution

5. Vessel of 1 x 10 3m?® volume contains an oil. If a pressure of
1.2><105N/m2 is applied on it , then volume decreases by

0.3 x 10 3m?3. The bulk modulus of oil is


https://dl.doubtnut.com/l/_Vxn46Kyytl3R
https://dl.doubtnut.com/l/_54zQGk5VIY0A
https://dl.doubtnut.com/l/_6SFOTVMbCpem

A.6 x 10N /m?
B.4 x 10°N /m?
C.2 x 10'N /m?

D.1 x 10°N /m?

Answer: B

o Watch Video Solution

6. A load of 4kg is suspended from a ceiling through a steel wire of length
20m and radius 2mm. It is found that the length of the wire increases by
0.031mm, as equilibrium is achieved. If g = 3.1 x ™ms( — 2), the value
of young's modulus of the material of the wire (in Nm72) is

A (A) 2 x 10"

B.(B) 4 x 10"

C.(C) 2 x 10

D. (D) 0.02 x 10°


https://dl.doubtnut.com/l/_6SFOTVMbCpem
https://dl.doubtnut.com/l/_KcEkU0v0pkQM

Answer: A

° Watch Video Solution

7. A wire of length 1m and radius 1mm is subjected to a load. The
extension is .The wire is melted and then drawn into a wire of square

cross - section of side 2mm Its extension under the same load will be

A A) (r?) %

B.B) (%) f—ﬁ

.o (r)5

D.D) —
U 2w

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KcEkU0v0pkQM
https://dl.doubtnut.com/l/_Yxif78rz0FRm

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

graph, it can be concluded that

=

Strain

~Stress

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

[ - 1


https://dl.doubtnut.com/l/_Jbz6OsiQ5mmJ

| @ Watch Video Solution J

9. The bulk modulus of water is 2.0 x 109N/m2. The pressure required
to increase the density of water by 0.1 % is

A.2.0 x 10°N /m?

B.2.0 x 10N /m?

C.2.0 x 10°N /m?

D.2.0 x 10N /m?

Answer: B

o Watch Video Solution

10. If the work done in strectching a wire by 1mm is 2J, then work
necessary for stretching another wire of same material but with double

radius of cross -section and half of the length by 1mm is


https://dl.doubtnut.com/l/_Jbz6OsiQ5mmJ
https://dl.doubtnut.com/l/_AK5PvR8H6Zeu
https://dl.doubtnut.com/l/_jtW5z2mpCwoi

A (A) 8J

B.(B) 16J

C.(0)4J

D. (D) 32J

Answer: B

o Watch Video Solution

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 X and

Y -axes, respectively can be [ stress (o),strain (¢) and elastic potential


https://dl.doubtnut.com/l/_jtW5z2mpCwoi
https://dl.doubtnut.com/l/_mA6ub1uOcBGH

energy(U) |

»»X'

AAU, o
B.B)U, ¢
C.Qo,e

D. D) ‘None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mA6ub1uOcBGH

12. Depth of sea is maximum at Mariana Trench in West Pacific Ocean.
Trench has a maximum depth of about 11km. At bottom of trench water
column above it exerts 1000atm pressure. Percentage change in density
of sea water at such depth will be around
(Given,B = 2 x 10°Nm ™~ ? and P, = 1 x 10°Nm ™ ?)

A. about 5 %

B. about 10 %

C.about 3%

D. about 7 %

Answer: A

o Watch Video Solution

13. One end of a horizontal thick copper wire of length 2L and radius 2R
is weded to an end of another horizontal thin copper wire of length L

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


https://dl.doubtnut.com/l/_fxMa770syUES
https://dl.doubtnut.com/l/_5hzcfbci0yla

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

wire is

A 0.25

B. 0.50

C.2.00

D. 4.00

Answer: C

o Watch Video Solution

14. An air filled balloon is at a depth of 1km below the water level in an
ocean. The normal stress of the balloon (in Pa) is
(Given,pyater = 103kgm 3, g = 9.8ms 2 and P, = 1O5Pa)

A. 10°

B.9.9 x 10°

C.9.9 x 107


https://dl.doubtnut.com/l/_5hzcfbci0yla
https://dl.doubtnut.com/l/_xtWKkC2HZLeN

D.9.9 x 10°

Answer: D

° Watch Video Solution

15. A load of 10K'N is supported from a pulley , which in turn is
supported by a rope of cross-sectional area 10>mm? and modulus of

elasticity 10> Nmm 2 as shown in the figure. Neglecting friction at the


https://dl.doubtnut.com/l/_xtWKkC2HZLeN
https://dl.doubtnut.com/l/_xGZfom9AQsLE

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

cuunt
600 mMm |
10 kN
A.3.75
B.4.25
C.2.75
D. 4.00
Answer: A

[


https://dl.doubtnut.com/l/_xGZfom9AQsLE

| Y Watch Video Solution J

16. A body of mass 3.14kg is suspended from one end of a wire of length
10m. The radius of cross-section of the wire is changing uniformly from
5 x 10~ %m at the top (i.e. point of suspension) to 9.8 x 10~ “m at the
bottom . Young's modulus of elasticity is 2 X 1011N/m2. The change in
length of the wire is

A4 x 10 °m

B.3 x 10 °m

C.10 3m

D.2 x 10 3m

Answer: C

° Watch Video Solution

Level 1 Subjective



https://dl.doubtnut.com/l/_xGZfom9AQsLE
https://dl.doubtnut.com/l/_wnEhk4AyGbjH
https://dl.doubtnut.com/l/_ZK3wT4Nq8izD

1. What is the density of lead under a pressure of 2 x 108 Nm ~2 , if the
bulk modulus of lead is 8 x 10° Nm ~2 and initially the density of lead is

11.4gcm =3 ?

° Watch Video Solution

2. A cylindrical steel wire of 3m length is to stretch no more than 0.2ecm
when a tensile force of 400N is applied to each end of the wire. What
minimum diameter is required for the wire ? Y;..; = 2.1 X 1011N/m2

A 2.91mm

B. 1.56mm

C.1.91mm

D. 2.6mm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZK3wT4Nq8izD
https://dl.doubtnut.com/l/_nJ3Pw3YOQjaZ
https://dl.doubtnut.com/l/_utzDNTLM6Fzn

3. The elastic limit of a steel cable is 3.0 x 10N /m? and the cross-
section area is 4cm?. Find the maximum upward acceleration that can be
given to a 900kg elevator supported by the cable if the stress is not to

exceed one - third of the elastic limit.

o Watch Video Solution

4. Find the increment in the length of a steel wire of length 5m and
radius 6mm under its own weight. Density of steel = 8000kg/m? and
young's modulus of steel = 2 x 10N /m?2. What is the energy stored

in the wire ? (Take g = 9.8m / s?)

o Watch Video Solution

5. Two wires shown in figure are made of the same material which has a
. g N .
breaking stress of 8 x 10°—. The area of cross- section of the upper
m

wire is 0.006cm? and that of the lower wire is 0.003cm?2. The mass

m1 = 10kg, ma = 20kg and the hanger is light . Find the maximum load


https://dl.doubtnut.com/l/_utzDNTLM6Fzn
https://dl.doubtnut.com/l/_coVXyUDnj0QP
https://dl.doubtnut.com/l/_jBHmm9bcLhuS

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

break first if the load is increased ? ( Take g = 10m/sz)



https://dl.doubtnut.com/l/_jBHmm9bcLhuS

I & Watch Video Solution ]

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 = 2 x 1011N/m2)

° Watch Video Solution

7. Calculate the apprroximate change in density of water in a lake at a
depth of 400m below the surface. The density of water at the surface id

1030%kg /m?® and bulk modulus of water is 2 x 10° N /m?.

° Watch Video Solution



https://dl.doubtnut.com/l/_jBHmm9bcLhuS
https://dl.doubtnut.com/l/_TAiiHqCwCnX8
https://dl.doubtnut.com/l/_uIINwitAwjWn

8.In taking a solid ball of rubber from the surface to the bottom of a lake
of 180m depth, reduction in the volume of the ball is 0.01 % . The density
of water of the lake is 1 x 10%kg/m?>. Determine the value of the bulk

modulus of elasticity of rubber . (g = 9.8m/32)

° Watch Video Solution

Level 2 Single Correct

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

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

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

A. Zero
8 1
"2

C.!

D. 2l


https://dl.doubtnut.com/l/_hTXpVvjCQmTB
https://dl.doubtnut.com/l/_xDg0YhHbRaty

Answer: C

° Watch Video Solution

2. Maximum stress that can be applied to a wire which supports on
elevator is 0. Mass of elevator is m and it is moved upwards with an

acceleration of g/2. Minimum diameter of wire ( Neglecting weight of

wire ) must be

V775

A.
T
\/ 3mg
B.
2o
V/omg
C.
2o
6m
D. |4
T
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xDg0YhHbRaty
https://dl.doubtnut.com/l/_9rN7eI0gduHU

3. A bob of mass 10kg is attached to a wire 0.3m long. Its breaking stress

is 4.8 x 10N /m?. Then area of cross-section of the wire is 10~ %m?.

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

A.8rad/s

B.4rad /s

C.2rad/s

D.1rad /s

Answer: B

o Watch Video Solution

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

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

A1 L
‘2pg


https://dl.doubtnut.com/l/_cWLHOyGf2lGR
https://dl.doubtnut.com/l/_7FGM00yitxii

B - L
C. pgL

D. None of these

Answer: A

o Watch Video Solution

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

separation r is shown in figure. Identify the correct stateement.

A.The atoms are in equilibrium if r = OA


https://dl.doubtnut.com/l/_7FGM00yitxii
https://dl.doubtnut.com/l/_t7WUTNPiPNwg

B. The force is repulsive only if 7 lies between A and B

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

D. The atoms are in equilibrium if r = OB

Answer: D

o Watch Video Solution

6. The length of a steel wire is [; when the stretching force is T} and [,

when the stretching force is T5. The natural length of the wire is

A LT + 1T

T+ T
B. LTy + LT
T+ T
C LT, — 11Ty
T — 1o
D. LT — 1T
Ty — 15
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_t7WUTNPiPNwg
https://dl.doubtnut.com/l/_FyhkSLRvVGEM

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

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

A Al

B.2Al

C.4Al

D. 8Al

Answer: C

o Watch Video Solution

8. A uniform metal rod fixed at its ends of 2mm? cross-section is cooled

from 40 o to 20° C. The coefficient of the linear expansion of the rod is


https://dl.doubtnut.com/l/_FyhkSLRvVGEM
https://dl.doubtnut.com/l/_mjoR67sVxdZ3
https://dl.doubtnut.com/l/_acPFIIwYyeOE

12 x 10~°¢ per degree celsius and its young's modulus of elasticity is
10" N /m?. The energy stored per unit volume of the rod is

A.2880J / m?

B. 1500J /m?®

C.5760J / m?

D. 1440J / m?

Answer: A

o Watch Video Solution

9. A rod of length 1000mm and co-efficient of linear expansion o = 10~ *
per degree celsius is placed in horizontal smooth surface symmetrically
between fixed walls separated by 1001mm. The young's modulus of rod is
10" N /m?. If the temperature is increased by 20°C, then the stress

developed in the rod is (in N/mz)

A 10°


https://dl.doubtnut.com/l/_acPFIIwYyeOE
https://dl.doubtnut.com/l/_q2XkvCDdgigg

B. 10%

C.107

D. 10°

Answer: B

o Watch Video Solution

10. A uniform elastic plank moves due to a constant force F|, applied at
one end whose area is S. The Young's modulus of the plank is Y. The

strain produced in the direction of force is

Fo
25Y
Fo

' SY
2Fy

Sy
V2Fy
SY

A

Answer: A

[ - 1


https://dl.doubtnut.com/l/_q2XkvCDdgigg
https://dl.doubtnut.com/l/_XaMypUa2DcIR

| @J Watch Video Solution J

Level 2 More Than One Correct

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

extension, for a steel wire (Y =2 X lOllPa) of volume 200cc. If area of

cross- section A and original length L, then

Elastic potential
energy (in J)

>

Extension (in mm)

A A =10 *m?
B.A = 10 3m?

C.L=15m


https://dl.doubtnut.com/l/_XaMypUa2DcIR
https://dl.doubtnut.com/l/_vI33NYlfsEoF

D.L =2m

Answer: A::D

° Watch Video Solution

2. A metal wire of length L, area of cross-section A and young's modulus
Y is stretched by a variable force F' such that F' is always slightly greater
than the elastic forces of resistance in the wire. When the elongation of

the wireis [

Y Al?
A. the work done by F'is 5T
2
B. the work done by F'is Yfl
. . . .. Yal?
C. the elastic potential energy stored in the wire is 5T
. . . .. Yal?
D. the elastic potential energy stored in the wire is AL

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_vI33NYlfsEoF
https://dl.doubtnut.com/l/_OFSF4odux7eB

3. Two wires A and B of same length are made of same material . The
figure represents the load F' versus extension Az graph for the wires.

Then

+

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

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

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rIbmcJbMGA8I

4. A body of mass M 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 M is Mgl
B. The elastic potential energy stored in the wire is Mgl
: : : 1
C.The elastic potential energy stored in the wire is EMgl

1
D. Heat produced is EMgl

Answer: A::C::D

° Watch Video Solution

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

have radii r4 and rp, respectively. The block between them has a mass m.


https://dl.doubtnut.com/l/_rIbmcJbMGA8I
https://dl.doubtnut.com/l/_tZvnRsZMPNXN
https://dl.doubtnut.com/l/_TpJxSpu8IXR6

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


https://dl.doubtnut.com/l/_TpJxSpu8IXR6



https://dl.doubtnut.com/l/_TpJxSpu8IXR6

A. P breaks, if r, = rg

B. P breaks, if r, < 2rq

C. Either P or Q may break, if r, = 2rg

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

the lengths of p and @) must be known

Answer: A::B::C

o Watch Video Solution

6. Two wires A and B have equal lengths and aremade of the same
material , but diameter of wire A is twice that of wire B. Then, for a given
load,

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

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

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

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


https://dl.doubtnut.com/l/_TpJxSpu8IXR6
https://dl.doubtnut.com/l/_PgcIrH3S1mpL

Answer: A::C

o Watch Video Solution

7. A light rod of length of length 2m 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 10~ 3m?

2

and the other is of brass of cross- section 2 x 10 3m?2. z is the distance

from the steel wire end, at which a weight may be hung.
Yiteer = 2 % 10! Pa and Y5, = 101 Pa
Which of the following statement(s) is /are correct ?

A .z = 1.2m , if the strains of both the wires are to be equal

B.z = 1.42m , if the stresses of the wires are to be equal

C.x = 1m,if the stains of both the wires are to be equal

D.x = 1.33m, if the stresses of the wires are to be equal

Answer:



https://dl.doubtnut.com/l/_PgcIrH3S1mpL
https://dl.doubtnut.com/l/_7TVMkPl7eIio

[ @ Watch Video Solution J

8. A steel rod of cross-sectional area 16cm? and two brass rods each of
cross-sectional area 10cm? together support a load of 5000kg as shown
in the figure. ( Given,
Yiteer = 2 x 10%gem 2 and Yi,ges = 1O6kgcm*2). Choose the correct

option(s).

5000 kg
A : Ar

Brass Brass {20 cm

Steel

30 cm

) 4
AARRRRRGRRRRN)

pe

TTTTTTTTTRETT

~

ALV ENA N

TTTTTTTTTTIT:

TTT7TTT7T 777777,

A. Stress in brass rod = 121kgem 2

B. Stress in steel rod = 161kgem 2

C.Stress in brass rod = 141kgem 2


https://dl.doubtnut.com/l/_7TVMkPl7eIio
https://dl.doubtnut.com/l/_PzNrpPWapIya

D. Stress in steel rod = 141kgem 2

Answer: A::B

° Watch Video Solution

Level 2 Comprehension Based

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

string of length 1m, cross- sectional area 10~ 3m? and young's modulus
2 x 10°Nm ~?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, g = 10ms _2)


https://dl.doubtnut.com/l/_PzNrpPWapIya
https://dl.doubtnut.com/l/_VHE5L7ewFp8V

LU

MARAANA
The elongation of the string before applying force is

A. 50cm
B. bem
C.0.5cm

D. 0.05¢cm

Answer: B

[ o


https://dl.doubtnut.com/l/_VHE5L7ewFp8V

[ W Watch Video Solution J

2. The axle of a pulley of mass 1kg is attached to the end of an elastic
string of length 1m, cross- sectional area 10~ *m? and young's modulus
2 x 10°Nm 2 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, g = 10ms *2)


https://dl.doubtnut.com/l/_VHE5L7ewFp8V
https://dl.doubtnut.com/l/_4uKPvNhnLmR4

LU

MARAANA
The elongation of the string before applying force is

A. 3bem
B. 30cm
C.0.5cm

D. 0.05¢cm

Answer: C

[ o


https://dl.doubtnut.com/l/_4uKPvNhnLmR4

[ W Watch Video Solution J

3. The axle of a pulley of mass 1kg is attached to the end of an elastic
string of length 1m, cross- sectional area 10~ *m? and young's modulus
2 x 10°Nm 2, 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, g = 10ms *2)


https://dl.doubtnut.com/l/_4uKPvNhnLmR4
https://dl.doubtnut.com/l/_fXTLIko2m7HV

LU

MARAANA
The elongation of the string before applying force is

A. 7T0cm
B. 60cm
C.40cm

D. 50cm

Answer: D

[ o


https://dl.doubtnut.com/l/_fXTLIko2m7HV

[ W Watch Video Solution J

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

e T . Stress
follows . Within proportionality limit , stress o strain or,

— = 4d
strain
constant for the material of wire.

Two wires of same material have length and radius (L, r) and <2L 2)

The ratio of their young's modulii is

Stess T«Elastlc—>:+—-Plastlc—>
regien | region
[
i;
A Fracture
! point
A
/- L|m|t'
etk
prepértlenahty
}
Strain
A 1:2

B.2:3


https://dl.doubtnut.com/l/_fXTLIko2m7HV
https://dl.doubtnut.com/l/_WtIK7slIFPNe

C.2:1

D.1:1

Answer: D

o Watch Video Solution

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

Stress

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

strain

constant for the material of wire.


https://dl.doubtnut.com/l/_WtIK7slIFPNe
https://dl.doubtnut.com/l/_WZRN6ETgbZWv

Just on crossing the yield region, the material will have

S1€SS 4, Elastior«—Plastio—s
region region

A Fracture
T point
oL
/ Limit}
“of i+ '
propgrtionality
|

Strain

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/_WZRN6ETgbZWv
https://dl.doubtnut.com/l/_4YTWguRRE6g3

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

e T . Stress
follows . Within proportionality limit , stress o strain or, — = a
strain

constant for the material of wire.

Stress = . . . . . .
is x in elastic region and y in the region of yield , then

Strain

2

Answer: A

° Watch Video Solution

Level 2 Subjective


https://dl.doubtnut.com/l/_4YTWguRRE6g3

1. A solid sphere of radius R made of a material of bulk modulus B is
surrounded by a liquid in a cylindrical container. A massless piston of
area A (the area of container is also A) floats on the surface of the liquid.

When a mass M is placed on the piston to compress the liquid ,

fractional change in radius of the sphere is J . Find the value of a.

(8

° Watch Video Solution

2. A 0.1kg mass is suspended from a wire of negligible mass. The length
of the wire is 1m and its cross - sectional area is 4.9 x 10~ "m?. If the
mass is pulled a little in the vertically downward direction and released ,

1

it performs SHM with angular frequency 140rads™ . If the young's

modulus of the material of the wire is p x 10° Nm ~2, find the value of p.

° Watch Video Solution

3. A wire having a length L and cross- sectional area A is suspended at

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


https://dl.doubtnut.com/l/_WuBTgU7snhK0
https://dl.doubtnut.com/l/_LrlDcAqs7O5J
https://dl.doubtnut.com/l/_uC6nwgqcrEtZ

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

2 2AL3

weight is Yoy Find the value of o

o Watch Video Solution

4. A wire of length 3m diameter 0.4mm and young's modulus
8 X 1010N/m2 is suspended from a point and supports a heavy cylinder
of volume 10~ 3m? at its lower end . Find the decrease in length when the

metal cylinder is immersed in a liquid of density 800kg/m3.

o Watch Video Solution

5. A sphere of radius 10cm and mass 25 kg is attached to the lower end of
a steel wire of length 5m and diameter 4mm which is suspended from
the ceiling of a room . The point of support is 521cm 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 (Ysteel =2 1011N/m2).

(e~ |


https://dl.doubtnut.com/l/_uC6nwgqcrEtZ
https://dl.doubtnut.com/l/_FfxtWUXksiUs
https://dl.doubtnut.com/l/_MTzJ4SZCMq2T

[ @ Watch Video Solution J

6. A uniform ring of radius R and made up of a wire of cross - sectional
radius r is rotated about its axis with a frequency f. If density of the wire
is p and young's modulus is Y . Find the fractional change in radius of

thering .

o Watch Video Solution

7. A 6kg weight is fastened to the end of a steel wire of unstretched
length 60cm. It is whirled in a vertical circle and has an angular velocity of
2rev / s at the bottom of the circle. The area of cross - section of the wire
is 0.05¢m? . Calculate the elongation of the wire when the weight is at

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

=2x 10N /m?.

o Watch Video Solution



https://dl.doubtnut.com/l/_MTzJ4SZCMq2T
https://dl.doubtnut.com/l/_YBLROMj3gLhx
https://dl.doubtnut.com/l/_3DC1P2xSQLCP

8. A homogeneous block with a mass m 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.

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_As0duYcVowKN
https://dl.doubtnut.com/l/_iOtt9C9X5dzU

with constant acceleration ag. Find
(a) the stress at the center of the wire,

(b) total elongation of the wire .

° Watch Video Solution

10. A 5m long cylindrical steel wire with radius 2 x 10~ 3m is suspended
vertically from a rigid support and carries a bob of mass 100kg at the
other end . If the bob gets snapped , calculate the change in temperature
of the wire ignorning radiation looses. ( Take g = 10m / s%)

( For the steel wire , young's modulus = 2.1 X 1011N/m2 , Density

= 7860kg/m3, Specific heat = 420%9 — o(C).

° Watch Video Solution

Check Point 12 1

1. In solids interatomic forces are


https://dl.doubtnut.com/l/_iOtt9C9X5dzU
https://dl.doubtnut.com/l/_7YgvhxkmXbwa
https://dl.doubtnut.com/l/_ONuSOIwjqfaV

A. totally repulsive

B. totally attractive

C.Both (a) and (b)

D. None of these

Answer: C

o Watch Video Solution

2.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. plasticity

B. elasticity

C. elastic fatigue

D. None of these

Answer: A



https://dl.doubtnut.com/l/_ONuSOIwjqfaV
https://dl.doubtnut.com/l/_75BUOwb7TTc6

| ° Watch Video Solution

3. Breaking stress 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/_75BUOwb7TTc6
https://dl.doubtnut.com/l/_52StB5mINzob
https://dl.doubtnut.com/l/_iydB3yKWLxOO

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/_iydB3yKWLxOO
https://dl.doubtnut.com/l/_Jgoh9JUllFAn
https://dl.doubtnut.com/l/_tdLYbmlTgtnW

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

called

A. stress

B. force

C. strain

D. volumetric strain

Answer: C

o 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/_tdLYbmlTgtnW
https://dl.doubtnut.com/l/_wnwQmydf1KSa

D. normal stress

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: C

° Watch Video Solution



https://dl.doubtnut.com/l/_wnwQmydf1KSa
https://dl.doubtnut.com/l/_7z6EOKXjMBXR

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

applied at an angle of 30° from its surface. The change will be the type

A. shape

B.size

C.volume

D. Both shape and size

Answer: D

o Watch Video Solution

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/_HRZ9HEpfl2cm
https://dl.doubtnut.com/l/_vRXYEIUW39Q5

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 9.8 x 10*Nm 2

B. 10Nm ~2

C.9.8Nm 2

D.9.8 x 10°Nm 2

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vRXYEIUW39Q5
https://dl.doubtnut.com/l/_Clo2ckDUFyIX

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

o Watch Video Solution

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/_mWt7WSsGONJl
https://dl.doubtnut.com/l/_fpWwOX1RhJtL

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/_fpWwOX1RhJtL
https://dl.doubtnut.com/l/_QrLuoWJNV54u

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.25

C.0.025

D.0.08

Answer: C

° Watch Video Solution

Check Point 12 2

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

of elasticity


https://dl.doubtnut.com/l/_4lCMOfFyetNU
https://dl.doubtnut.com/l/_ST58ERmzmo4P

A. Steel, Rubber, Copper, Glass

B. Rubber, Copper, Glass, Steel

C. Rubber, Glass , Steel, Copper

D. Rubber, Glass , Copper, Steel

Answer: D

o View Text 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

o Watch Video Solution



https://dl.doubtnut.com/l/_ST58ERmzmo4P
https://dl.doubtnut.com/l/_svhBP74oHqE8

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

o 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 Az on applying force F, how

much force is needed to stretch wire 2 by the same amount?

A F


https://dl.doubtnut.com/l/_svhBP74oHqE8
https://dl.doubtnut.com/l/_jCqyPja871YN
https://dl.doubtnut.com/l/_zcaIvhGfJcYl

B.4F

C.6F

D.9F

Answer: B

° Watch Video Solution

5. A rubber cord 10m long is suspended vertically. How much does it
stretch under its own weight (Density of rubber s
1500kg/m,Y =5 x 10N /m, g = 10m/s)

A.15 x 10" *m

B.7.5 x 10'm

C.12x 10 %m

D.25 x 10 *m

Answer: C

[ - |


https://dl.doubtnut.com/l/_zcaIvhGfJcYl
https://dl.doubtnut.com/l/_QrVulmWvMU91

| @ Watch Video Solution J

6. Two similar wires under the same load yield elongation of 0.1mm and
0.05mm respectively. If the area of cross-section of the first wire is 4mm?,
then the area of cross-section of the second wire is
A 6mm
B.8mm
C. 10mm?

D. 12mm?

Answer: C

° Watch Video Solution

N
7. A 5 m long aluminium wire (Y =T7X 1010—2) of diameter 3 mm
m

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


https://dl.doubtnut.com/l/_QrVulmWvMU91
https://dl.doubtnut.com/l/_MpMJpxDl5uRP
https://dl.doubtnut.com/l/_JVoaixQG7hKz

N
wire (Y =12 x 1010—2) of the same length under the same weight,
m

the diameter should now, in mm

A 175
B. 1.65
C.25

D.5.0

Answer: C

° Watch Video Solution

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/_JVoaixQG7hKz
https://dl.doubtnut.com/l/_ZZfa7vUbhq4E

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/_ZZfa7vUbhq4E
https://dl.doubtnut.com/l/_En31jyGrDlBX
https://dl.doubtnut.com/l/_Fc3kJE4fXAJY

A. 0.01

B. 0.06

C.0.02

D.0.03

Answer: C

o 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

modulus of the water = 2.2 x 10°Nm 2 and g = 10ms %)
A. 0.0082
B. 0.0091
C.0.0136

D. 0.0124


https://dl.doubtnut.com/l/_Fc3kJE4fXAJY
https://dl.doubtnut.com/l/_6oCSiqCyW73A

Answer: D

° Watch Video Solution

12. Bulk modulus for rubber is 9.8 x 108 Nm ~2. To what depth should a
rubber ball be taken in a lake so that its volume is decreased by 0.1 %
A9m
B.18 m
C.180 m

D.90 m

Answer: D

° Watch Video Solution

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


https://dl.doubtnut.com/l/_6oCSiqCyW73A
https://dl.doubtnut.com/l/_ddCkIxT52kgY
https://dl.doubtnut.com/l/_lIQhCBx09FlF

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

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lIQhCBx09FlF
https://dl.doubtnut.com/l/_IwWjgEtmaS4p

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

o Watch Video Solution

Check Point 12 3



https://dl.doubtnut.com/l/_IwWjgEtmaS4p
https://dl.doubtnut.com/l/_0KJJLk6o9com

1. There is no change in the volume of a wire due to change in its length

on stretching. The poisson's ratio of the material of the wire is

A.+0.50

B. —0.50

C.0.25

D. —0.25

Answer: A

o Watch Video Solution

2. Which statement is true for a metal

AY <n

B.Y =19

CY >n

DY <1/nq


https://dl.doubtnut.com/l/_6wIUKgSkpnnX
https://dl.doubtnut.com/l/_9x73JLgYTzpX

Answer: C

° Watch Video Solution

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

modulus. Its Poisson's ratio is

A.24

B.1.2

C.04

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/_9x73JLgYTzpX
https://dl.doubtnut.com/l/_eTrH8Pt7vkyL
https://dl.doubtnut.com/l/_fJEXMIbWUgcD

A A

B.B

C.C

D.D

Answer: A

o Watch Video Solution

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

are called


https://dl.doubtnut.com/l/_fJEXMIbWUgcD
https://dl.doubtnut.com/l/_pNAJxPmKgq4n

A.lsomers

B. Isodiapheres

C. Plastomers

D. Elastomers

Answer: D

o 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/_pNAJxPmKgq4n
https://dl.doubtnut.com/l/_fSy73hQN2evT

7. A metallic rod of length | and cross-sectional area A is made of a
material of Young's modulus Y. If the rod is elongated by an amount vy,
then the work done is proportional to

AY

B.1/Y

cy?

D.1/Y?

Answer: C

o Watch Video Solution

8. The work per unit volume to stretch the length by 1 % of a wire with

N
cross sectional area of lImm? will be. |Y = 9 x 10" —2]
m

A9 x 10MJ


https://dl.doubtnut.com/l/_fSy73hQN2evT
https://dl.doubtnut.com/l/_MCyUcN55eL0C
https://dl.doubtnut.com/l/_aVuh3LNCs3AH

B.4.5 x 107J

C.9x 10°J

D.4.5 x 10''J

Answer: B

° Watch Video Solution

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 )

B.100 )

C.50])

D. 25

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_aVuh3LNCs3AH
https://dl.doubtnut.com/l/_jDY56WWzCdIW

10. A wire suspended vertically from one of its ends is Strached by

attached a weight of 200N to the lower end . The weight straches the

wire by 1mm . Then the elastic energy stored in the wire is

A.01]

B.0.2 )

C.10])

D.20)

Answer: B

o Watch Video Solution

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

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

T2
"2z


https://dl.doubtnut.com/l/_jDY56WWzCdIW
https://dl.doubtnut.com/l/_T1aMO2cZ9Eyv
https://dl.doubtnut.com/l/_Kl5Wp0OsV2um

Answer: B

o Watch Video Solution

12. Wires A and B are made from the same material. A has twice the
diameter and three times the length of B. If the elastic limits are not
reached, when each is stretched by the same tension, the ratio of energy
stored in A to thatin Bis

A2:3

B.3:4

C.3:2

D.6:1


https://dl.doubtnut.com/l/_Kl5Wp0OsV2um
https://dl.doubtnut.com/l/_UdpwfED890y6

Answer: C

° Watch Video Solution

13. A wire of length 50cm and cross sectional area of 1sq. mm is extended
by 1mm. The required work will be (Y =2x 1010Nm_2)

A6 x 1072J

B.4x 107 %J

C.2x107%J

D.1x 10 %J

Answer: C

° Watch Video Solution

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

3 x 10~ %m? and length 4 m, the increase in length is Tmm. Energy stored


https://dl.doubtnut.com/l/_UdpwfED890y6
https://dl.doubtnut.com/l/_TnTv15gWSV3v
https://dl.doubtnut.com/l/_vhuiSR6U9jIr

mnmnm<Y:2xqu£)
m2

A.6250 )
B.0.177 )
C.0.075)

D.0.150)

Answer: A

o Watch Video Solution

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 (

metrs

g=098 )

sec?

A 49)

B.24 )


https://dl.doubtnut.com/l/_vhuiSR6U9jIr
https://dl.doubtnut.com/l/_7eNcBY70Fels

C.0.495)

D.0.24 |

Answer: B

o Watch Video Solution

Chapter Exercise

1. Young's modulus for a perfectly rigid body is

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/_7eNcBY70Fels
https://dl.doubtnut.com/l/_PXqqafwXA7Xw

2. The valve of Poisson's ratio lies between

A. ooto + oo

B.0and +o0

C.0and 0.5

D.0.5and 1.0

Answer: C

o Watch Video Solution

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/_PXqqafwXA7Xw
https://dl.doubtnut.com/l/_uQhIHGeZPyg9
https://dl.doubtnut.com/l/_7Ys9ppv5o7N0

Answer: D

° Watch Video Solution

4. Modulus of 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/_7Ys9ppv5o7N0
https://dl.doubtnut.com/l/_JpaynCqXp4bw
https://dl.doubtnut.com/l/_zVoLfAMqqAaj

A. 3 stress X strain
B.stress x strain
C. (stress X strain)’

D. stress/strain

Answer: A

o Watch Video Solution

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/_zVoLfAMqqAaj
https://dl.doubtnut.com/l/_KBQreZYdz1Km

| ° Watch Video Solution

7.For steel Y = 2 x 10" Nm 2. The force required to double the length

2

of a steel wire of area 1 em” is

A2 x 10'N
B.2 x 105N
C.2x 108N

D.2 x 10°N

Answer: A

° Watch Video Solution

8. Longitudinal stress of 1kg/mm2 is applied on a wire. The percentage

increase in length is (Y = 1011N/m2)

A. 0.002


https://dl.doubtnut.com/l/_KBQreZYdz1Km
https://dl.doubtnut.com/l/_xfoL8Ej64JjO
https://dl.doubtnut.com/l/_l4DRTJHkwPdG

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

aJE
VY
B. EvV2Y

C.EY

0. E
'Y

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_l4DRTJHkwPdG
https://dl.doubtnut.com/l/_tlHIe6AtWeEc

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
AY x FE
1
B. (Y x E)
2
C.Y x E?

1
D. 5 (Y x EY)

Answer: D

o Watch Video Solution

11. The young's modulus of a wire of length (L) and radius (r ) is Y. If the

L
length is reduced to§ and radius % , then its young's modulus will be

AY


https://dl.doubtnut.com/l/_tlHIe6AtWeEc
https://dl.doubtnut.com/l/_ehiHjPSwVf2x
https://dl.doubtnut.com/l/_HqFvtlvNnSpG

S

Answer: A

° Watch Video Solution

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

° View Text Solution



https://dl.doubtnut.com/l/_HqFvtlvNnSpG
https://dl.doubtnut.com/l/_RFj5KXaSNzxP
https://dl.doubtnut.com/l/_JRqDazIusJES

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

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_JRqDazIusJES
https://dl.doubtnut.com/l/_zdp7rXinyLwF

P

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

o Watch Video Solution



https://dl.doubtnut.com/l/_zdp7rXinyLwF

15. A metal block is experiencing an atmospheric pressure of
1 x 10°N /m?, when the same block is placed vacuum chamber, the
freactional change in its volume is (the bulk modulus of metal is
1.25 x 10" N /m?)

Adx 107

B.2 x 107

C.8x 107

D.1x 107

Answer: C

o Watch Video Solution

16. The bulk modulus of water is 2.1 x 10° Nm ~2. The pressure required

ot increase the density of water by 0.1% is

A 2.1 x 10°Nm 2


https://dl.doubtnut.com/l/_DKpSWbkUwFHI
https://dl.doubtnut.com/l/_lJKZsIXeVU6X

B.2.1 x 10°Nm 2

C.2.1 x 10°Nm 2

D.2.1 x 10°'Nm 2

Answer: B

° Watch Video Solution

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.2x 10N /m 2

D.3 x 10N /m?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lJKZsIXeVU6X
https://dl.doubtnut.com/l/_Eoo6jZb1f05x

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

rigidity modulus. Its Poisson's ratio is

A 24

B.1.2

C.04

D.0.2

Answer: D

o 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/_Eoo6jZb1f05x
https://dl.doubtnut.com/l/_14daecvHMU8s
https://dl.doubtnut.com/l/_CLrBr46ZHHqb

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 0.05 % . If its poisson's

ratio is 0.4, then its diameter

A.reduce by 0.02%

B. reduce by 01%

C.increase by 0.02%

D. decrease by 0.4%

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CLrBr46ZHHqb
https://dl.doubtnut.com/l/_W1eGv0z93Cjb

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

o 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


https://dl.doubtnut.com/l/_W1eGv0z93Cjb
https://dl.doubtnut.com/l/_UFXquDrTMvCr
https://dl.doubtnut.com/l/_vGG5v0rZsi7l

Answer: C

° Watch Video Solution

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

elasticity

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/_vGG5v0rZsi7l
https://dl.doubtnut.com/l/_EBIYnEBqMyFv
https://dl.doubtnut.com/l/_wAOitIqUKgDf

24. When a pressure of 100 atmosphere is applied on a spherical ball,
then its volume reduces to 0.01 % . The bulk modulus of the material of
the rubber in dyne/em? is

A.10 x 10*2

B. 100 x 10"

C.1x 10"

D. 20 x 10'2

Answer: C

o Watch Video Solution

25. A 5 metre long wire is fixed to the ceiling. A weight of 10kg is hung at
the lower end and is 1metre above the floor. The wire was elongated by

1mm. The energy stored in the wire duw to streching is

A.0.01)


https://dl.doubtnut.com/l/_wAOitIqUKgDf
https://dl.doubtnut.com/l/_pWGaBTo7vKlg

B.0.05)

C.0.02)

D. 0.04)

Answer: B

o Watch Video Solution

26. A rectangular block of size 10cm x 8cm X 5cm 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


https://dl.doubtnut.com/l/_pWGaBTo7vKlg
https://dl.doubtnut.com/l/_mh7BCbf2vWVE

of the upper face will be

f
|

A.same in all the three cases

B. maximum in p position

C. maximum in Q position

D. miximum in R position

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mh7BCbf2vWVE

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

decreased by 2% , then bulk strain is

A. 0.01
B.0.03
C.0.02

D. 0.06

Answer: D

o Watch Video Solution

28.The longitudinal extention of any elastic material is very small.ln 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/_t0M3t5b0gfyx
https://dl.doubtnut.com/l/_vMn0BwlalmzD

D. short thin wire

Answer: C

° Watch Video Solution

29. A cable that can support a load W is cut into two equal parts .T he

maximum load that can be supported by either part is

>
SEREE

@

n
=

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vMn0BwlalmzD
https://dl.doubtnut.com/l/_Sf6O1PzwSr44

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

o View Text 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 x 108 Nm 2


https://dl.doubtnut.com/l/_oTPSkHLPgTek
https://dl.doubtnut.com/l/_1zRQD2FqhO7J

B.19.6 x 10° Nm 2

C.19.6 x 10" Nm 2

D.19.6 x 102 Nm 2

Answer: A

° Watch Video Solution

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 cos ~*(1/3) from the upward vertical

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1zRQD2FqhO7J
https://dl.doubtnut.com/l/_Qc710icJIYff

33.Two wires of copper having the length in the ratio 4: 1 and their radii

ratio as 1:4 are stretched by the same force. The ratio of longitudinal

strain in the two will be

A 1:16

B.16:1

C.1:64

D.64:1

Answer: B

o Watch Video Solution

34. The interatomic distance for a metal is 3 x 107 m. If the
interatomic force constant is 3.6 x 10~ °N /A. The the Young's modulus

in N /m? will be


https://dl.doubtnut.com/l/_Qc710icJIYff
https://dl.doubtnut.com/l/_5PnveOoj0HQc
https://dl.doubtnut.com/l/_PC8QhOTHALu4

A 1.2 x 101!

B.4.2 x 10!

C.10.8 x 108

D. 2.4 x 10'°

Answer: A

o Watch Video Solution

35. Young's modulus of rubber is 10* N /m? and area of cross section is
2cm?. If force of 2 x 10°dyn is applied along its length, then its final
length becomes

A. 3L

B.4L

C.2L

D. None of these


https://dl.doubtnut.com/l/_PC8QhOTHALu4
https://dl.doubtnut.com/l/_WpS7dvyyRQvr

Answer: C

° Watch Video Solution

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

and 2! If the force F is applied on each, the ratio of the work done in two

wires will be

Al:2

B.1:4

C.2:1

D.1:1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WpS7dvyyRQvr
https://dl.doubtnut.com/l/_YXzDUDdgZxw3

37. A force of 200 N is applied at one end of a wire of length 2m and
having area of cross-section 10~ 2em?. The other end of the wire is rigidly
fixed. If coefficient of linear expansion of the wire a =8 x 107%/.° C
and Young's modulus Y = 2.2 x 10" N/m? and its temperature is
increased by 5° C, then the increase in the tension of the wire will be

A 42N

B.44 N

C.24N

D.88N

Answer: D

o Watch Video Solution

38. When a steel wire fixed at one end is pulled by a constant force F at its
other end , its length increases by |.Which of the following statements is

not correct?


https://dl.doubtnut.com/l/_vA8zM7QzHZSl
https://dl.doubtnut.com/l/_AcrWrp774Rpc

A. work done by the external force is FL.
B. some heat is produced in the wire in the process
. . . . FL
C. the elastic potential energy of the wire is 5
D.the heat produced is equal to the half of the elastic potential

energy stored in the wire

Answer: D

o Watch Video Solution

39.The temperature of a wire of length 1 metre and area of cross-section
lem? is increased from 0°C to 100°C. If the rod is not allowed to
increased in length, the force required will be
(¢ =10"°/.° C and Y = 10"' N /m?)

A 10°N

B.10* N

C.10°N


https://dl.doubtnut.com/l/_AcrWrp774Rpc
https://dl.doubtnut.com/l/_pnfKsyM31UPg

D.10°N

Answer: B

° Watch Video Solution

40. What is the approximate change in densityof water in a lake at a
depth of 400m below the surface ? The density of water at the surface is
1030 kgm ~3 and bulk modulus of water is 2 x 10° Nm ~2.

A. 4kgm 3

B. 2kgm ~3

C.6kgm 3

D. 8kgm ~3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pnfKsyM31UPg
https://dl.doubtnut.com/l/_uPzzyrje1qkx
https://dl.doubtnut.com/l/_BKHFTjRsVA0Q

41. A load suspended by a massless spring produces an extention of xcm
in equilibriumWhen 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
0.5cm.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

o Watch Video Solution

2 can withstand a

42. A steal wire of cross-section area 3 x 10 %m
maximum strain of 10 % Young's modulus of steel is 2 x 10"' Nm ~2 The

maximum mass this wire can hold is


https://dl.doubtnut.com/l/_BKHFTjRsVA0Q
https://dl.doubtnut.com/l/_ZXRWiZd8rb6J

A. 40kg

B. 60kg

C. 80kg

D. 100kg

Answer: B

o 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/_ZXRWiZd8rb6J
https://dl.doubtnut.com/l/_lOyWi8ygfAmc

O  Elongation

A.OD

B.OC

C.OB

D.OA

Answer: A

| e


https://dl.doubtnut.com/l/_lOyWi8ygfAmc

I & Watch Video Solution ]

44.Two wires of the same material and length but diameters in the ratio
1:2 are stretched by the same force. The potential energy per unit
volume for the two wires when stretched will be of the ratio.

A 16:1

B.4:1

C.2:1

D.1:1

Answer: A

o Watch Video Solution

45. A stress of 106N/m2 is required for breaking a material. If the density

of the material is 3 x 10®Kg/m?, then what should be the minimum


https://dl.doubtnut.com/l/_lOyWi8ygfAmc
https://dl.doubtnut.com/l/_FwQxzbhZa3gj
https://dl.doubtnut.com/l/_TGdJLVjrSOH6

length of the wire made of the same material so that it breaks by its own
weight (g = 10m /s?)

A.10m

B.333m

C.5m

D.66.6 m

Answer: B

o Watch Video Solution

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/_TGdJLVjrSOH6
https://dl.doubtnut.com/l/_f6OdpgWhMFVF

B. double

C. four times

D. one-fourth

Answer: C

° Watch Video Solution

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

that it hangs vertically. The stress at the middle point of the rod is
24
Lpg

LA
C
pg

D. Lpg

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_f6OdpgWhMFVF
https://dl.doubtnut.com/l/_Xe2gBd9mfeCO

48. A rubber pipe of density 1.5 x 10°N /m? and Young's modulus
5 x 10°N /m? 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.96 x 10~ *m

B.19.2 x 10~ °m

C.94 cm

D.9.6 mm

Answer: C

o Watch Video Solution

49. In the given Fig. 7(CF).2, if the dimensions of the two wires are the

same and materials are different, Young's modulus is


https://dl.doubtnut.com/l/_Xe2gBd9mfeCO
https://dl.doubtnut.com/l/_OcInmdwzYN9B
https://dl.doubtnut.com/l/_cV1ZM68F2YpJ

Load

A
B
| >
Extension
A A
B.B
C.Both

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cV1ZM68F2YpJ
https://dl.doubtnut.com/l/_pfue6t1xFAe8

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

as shown in the figure. If Y, and Yp are the younng's moduli of the

materials, then

Y

4

v
o B
b ‘
W
[+
30 > X
0O Strain -
AYp = 2Y,
B.Y,=Y3p
C.Ys = 34
D.Y, = 3Yp
Answer: D

[ -


https://dl.doubtnut.com/l/_pfue6t1xFAe8

| @ Watch Video Solution J

51. An elevator cable is to have a maximum stress of 7 x 10'Nm ™2 to
allow for appropriate safety factors. Its maximum upward acceleration is
1.5ms 2 . 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. 3.22cm?

B. 2.38¢cm?

C. 0.32cm?

D. 8.23cm?

Answer: A

o Watch Video Solution

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/_pfue6t1xFAe8
https://dl.doubtnut.com/l/_Z4gT9IRq8742
https://dl.doubtnut.com/l/_Ul1dwg8QylFg

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

o Watch Video Solution

53. A copper wire (Y = 1011Nm*2) of length 8 m and a steel wire
(Y =2 X 1011Nm72) of length 4 m, each of 0.5¢m? 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 %th the elongation in copper wire.

C. Total elongation is 1.0 m

D. All of above


https://dl.doubtnut.com/l/_Ul1dwg8QylFg
https://dl.doubtnut.com/l/_36Ft0ysGvaeI

Answer: D

° Watch Video Solution

Strain

>
O Stress

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/_36Ft0ysGvaeI
https://dl.doubtnut.com/l/_nWw9lfEcFtBT

55.The extension in a string obeying Hooke's law is x. The speed of sound
in the stretched string is v. If the extension in the string is increased to
1.5z, the speed of sound will be

A 1.22v

B. 0.61v

C.1.50v

D. 0.75v

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nWw9lfEcFtBT
https://dl.doubtnut.com/l/_MfL1bfEvu5no

56.

The potential energy U between two molecules as a function of the

distance X 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


https://dl.doubtnut.com/l/_Vl6pI76tc667

Answer: B

o Watch Video Solution

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

of the following statements

A

;

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

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


https://dl.doubtnut.com/l/_Vl6pI76tc667
https://dl.doubtnut.com/l/_j0NnnPdy0qx8

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

Which of these can be deduced from the graph

A.only Il

B. Il and il

C.land Il

D.only

Answer: A

o Watch Video Solution

58. Consider two cylindrical rods of indentical dimesnions, one of rubber
and the other of steel. Both the rods are fixed rigidiy 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/_j0NnnPdy0qx8
https://dl.doubtnut.com/l/_2frJXwiZg0xn

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

o Watch Video Solution

59. The adjacent graph shows the extension Al 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


https://dl.doubtnut.com/l/_2frJXwiZg0xn
https://dl.doubtnut.com/l/_dAtUaM5UxWbq

10%m? calculate the young's modulus of the material of the wire .

\*
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A.2 x 101N /m?
B.2 x 10~ N /m?
C.3x 10 >N /m?

D.2 x 10" ¥N/m?

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_dAtUaM5UxWbq

60. A brass of length 2m and cross-sectional area 2.0cm? is attached end
to end to a steel rod of length and cross-sectional area 1.0cm?. The
compound rod is subjected to equal and opposite pulls of magnitude
5 x 10*NV at its ends. If the elongations of the two rods are equal, the
length of the steel rod (L) is
(Yrass = 1.0 x 10" N /m? and Yyeoy = 2.0 x 10" N /m?

A 15m

B.1.8 m

C.Tm

D.2m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_dAtUaM5UxWbq
https://dl.doubtnut.com/l/_KQeO82vGneIs

61. One end of uniform wire of length L and of weight W is attached
rigidly to a point in the roof and a weight W; is suspended from its lower
end. If s is the area of cross section of the wire, the stress in the wire at a

height (3L /4) from its lower end is

w1
A —
S
w1+%

S

w1+3Tw
C|—
S

B.

Answer: C

o Watch Video Solution

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/_c78cOmNwppbv
https://dl.doubtnut.com/l/_ncMgwPdc5NPQ

A.3333kgm 3
B. 4210kgm 3
C. 5000kgm ~3

D. 2000kgm 3

Answer: A

o Watch Video Solution

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

V Yrcopper

A.
Yiron

B Yi.ron
}fcopper

2
C Yiron
: 2
Yrcopper
D Yiron

}fcopper


https://dl.doubtnut.com/l/_ncMgwPdc5NPQ
https://dl.doubtnut.com/l/_y5nrknYq7ZAF

Answer: B

° Watch Video Solution

64. A cord of mass m length L, area of cross section A and Young's
modulus y is hanging from a ceiling with the help of a rigid support. The

elogation developed in the wire due to its own weight is

A. zero

mgL
24Y
mgL
AY
2mgL
AY

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_y5nrknYq7ZAF
https://dl.doubtnut.com/l/_m9dAU2uOfw3E

65. The density of a metal at normal pressure is p. Its density when it is
subjected to an excess pressure p is p’ . If B is the bluk modulus of the

metal, then find the ratio p’ / p.

Answer: A

o Watch Video Solution

66. One end of a long metallic wire of length (L) is tied to the ceiling. The
other end is tied to a massless spring of spring constant . (K.A) mass (m)
hangs freely from the free end of the spring. The area of cross- section

and the Young's modulus of the wire are (A) and (Y) respectively. If the


https://dl.doubtnut.com/l/_mdq3SLvCB5qf
https://dl.doubtnut.com/l/_0dhoDNguotH7

mass is slightly pulled down and released, it will oscillate with a time

period (T) equal to :

A 2w m
\/ k

\/ m(YA + kL)
B. 2w

YAK
9 mY A
. 2T kL
mL
D.2 e —
™ va
Answer: B

o Watch Video Solution

67. The length of an elastic string is a metre when the longitudinal
tension is 4 N and b metre when the longitudinal tension is 5 N. The

length of the string in metre when the longitudinal tension is 9 N is

A (a+0b)

B. (4b — 5a)


https://dl.doubtnut.com/l/_0dhoDNguotH7
https://dl.doubtnut.com/l/_5g8OffEctQAN

C. (5b — 4a)

D. (95 — 9a)

Answer: C

° Watch Video Solution

68. A uniform elastic plank moves due to a constant force Fj, applied at
one end whose area is S. The Young's modulus of the plank is Y. The

strain produced in the direction of force is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5g8OffEctQAN
https://dl.doubtnut.com/l/_FWRXOhyteC34

69. A uniform pressure p is exerted on all sides of a solid cube of a
material at temprature t° C. 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.

AP

3
C.—

o
B
DO
g
p
ap
p
3af

Answer: D

o Watch Video Solution

70. A block of weight W produces an extension of 9cm when it is hung by

an elastic spring of length of 60cm and is in equilibrium. The spring is cut


https://dl.doubtnut.com/l/_FWRXOhyteC34
https://dl.doubtnut.com/l/_gPNsfLgJ9Aqt
https://dl.doubtnut.com/l/_sMLUlnGRcOxZ

into two parts, one of length 40cm and the other of length 20cm. The
same load W hangs in equilibrium supported by both parts as shown in

figure. The extension in cm is

A.9

B.6

C.5

D.2

Answer: D



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

I o Watch Video Solution

71. A recantangular frame is to be suspended symmetrically by two
strings of equal length on two supports (figure).lt can be done in one of

the following three ways:

(i/).\ f (i) W(iii)f \

A.the same in all cases

B. least in (a)

C.least in (b)

D. least in (c)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_sMLUlnGRcOxZ
https://dl.doubtnut.com/l/_I1WRFtCxTMiV

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

L, 2K

L, R


https://dl.doubtnut.com/l/_40Cv2Bxk2ynK

3w’L

" 4TR?Y
3w’L
8TR2Y
5w?L
8TR2Y
w?L
TR2Y

Answer: C

o Watch Video Solution

73. A mild steel wire of length 1.0m and cross sectional area 2L is
stratched, within its elastic limit horizontally between two pillars(figure).

A mass of m is suspended form the midpoint of the wire. Strain in the


https://dl.doubtnut.com/l/_40Cv2Bxk2ynK
https://dl.doubtnut.com/l/_TEXCkww7O5vW

wire is

c.z’/L

D.z? /2L

Answer: A

o Watch Video Solution

Match The Columns


https://dl.doubtnut.com/l/_TEXCkww7O5vW
https://dl.doubtnut.com/l/_cwG8OlKVTjdl

1. Match the following

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
A
p q p
A B C
B.
p P g
A B C
C.
P q gq
A B C
D.
p r or
Answer: c
o Watch Video Solution
2. Match the following columns.
Column I Column IT

CIGICHES

Longitudinal stress (p)

Shear stress (q)
Volumetric stress  (r)
Tensile stress (s)

Volume changes
Shape change
Volume does not changes

Shapes does not change


https://dl.doubtnut.com/l/_cwG8OlKVTjdl
https://dl.doubtnut.com/l/_9QiDbGr4qPnp

Answer: a

o Watch Video Solution

3. Match the following

Table-1

stress X Strain

YA
l

Y3

TAaQ" Q" Q
g * 0O * 0



https://dl.doubtnut.com/l/_9QiDbGr4qPnp
https://dl.doubtnut.com/l/_DXKHJX8qT7BB

DABC’D
‘g r s p

Answer: a

o Watch Video Solution

4. With regard to dependence of quantities given in column | and I,

match the following.

Column I
(A) Young’s modulus of a substance  (p)
(B) Bulk modulus of a substance (9)
(C) Modulus of rigidity of a substance ()
(D) Volume of a substance (s)
A A B C D
P,S @S DS D9
8 A B C D
DS DS DS Dyq
c A B C D

b,s Pp,s P, P,qQ,r
A B C D
p,q,r P, P,S P,r

Answer: a

Column II

Depends on temperature
Depends on length

Depends on area of cross-sec

Depends on the nature of m:

| o Watch Video Solution


https://dl.doubtnut.com/l/_DXKHJX8qT7BB
https://dl.doubtnut.com/l/_PfMVnYrJ6XCl

Medical Entrances S Gallery

1. The length of a metal wire is I; when the tension in it is T} and is [y

when the tension is T5. Then natural length of the wire is

l1 + 12
2

B. /T /s

c LWTy — 1T,
T, —Th
b LTy + 12T
T+ T

A

Answer: C

o Watch Video Solution

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


https://dl.doubtnut.com/l/_PfMVnYrJ6XCl
https://dl.doubtnut.com/l/_Rco8ws4YYPvz
https://dl.doubtnut.com/l/_YdIOem24ouZV

increase by 0.032 mm as equilibrium is achieved. What would be the
Young's modulus of steel ? (Take , g = 3.17rm3_2)

A. 2.0 x 10" Nm —2

B.2.82 x 10" Nm 2

C.0.20 x 10" Nm 2

D.0.028 x 10" Nm —?2

Answer: A

o View Text Solution

3. Two wires of the same length and same material but radii in the ratio
of 1: 2 are stretched by unequal forces to produce equal elongation. The
ratio of the two forces is

Al:1

B.1:2

C.2:1


https://dl.doubtnut.com/l/_YdIOem24ouZV
https://dl.doubtnut.com/l/_HfeyxcEFVW7u

D.1:4

Answer: D

° Watch Video Solution

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

AU =

B.U =

CU =

D.U =

Answer: B

AL ,
!
2Y
A_Y 12
2L

1Alll
2\Y

1
2

° Watch Video Solution



https://dl.doubtnut.com/l/_HfeyxcEFVW7u
https://dl.doubtnut.com/l/_XTVNpH3Pfy5S

5. A uniform cylindrical rod of length L and cross-sectional area by forces

as shown in figure.

W
Wl

~— - >

3%4[ j—‘zF

- o

The elongation produced in the rod is

A 3FL
" 8AY

3FL
" 5AY

8FL
3AY

SFL
3AY

Answer: C

o View Text Solution

6. The ratio of hydraulic stress to the corresponding strain is known as


https://dl.doubtnut.com/l/_EaBu7DwVzIPQ
https://dl.doubtnut.com/l/_GEuccZIggr0N

A.Young's modulus

B. compressibility

C.rigidity modulus

D. Bulk modulus

Answer: D

o Watch Video Solution

7. The pressure on an object of bulk modulus B undergoing hydraulic

compression due to a stress exerted by surrounding fluid having volume

. (AV>2
strain | ——
v
AV
2
w40
()
B.B| —
Vv
c 1 /AV
"B\ V

o5(3)


https://dl.doubtnut.com/l/_GEuccZIggr0N
https://dl.doubtnut.com/l/_okwSZ6kMJy41

Answer: D

° Watch Video Solution

8. For most of the material , Young's modulus (Y) and rigidity modulus (G)

are related as

A. G=3Y

w

Q

Il
|~

|.<

N
@
I
mlw Lo

o
N

I
oo | <

Answer: B

° Watch Video Solution

9.The following four wires are made of the same material which of these

will have the largest extension when the same tension is applied


https://dl.doubtnut.com/l/_okwSZ6kMJy41
https://dl.doubtnut.com/l/_1PejNhiHQNc5
https://dl.doubtnut.com/l/_s1PtE6xj42id

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

o Watch Video Solution

10. The Young's modulus of a rope of 10 m length and having diameter of
2 cmis 20 x 10M dyne em 2 | If the elongation produced in the rope is 1
cm, the force applied on the rope is

A.6.28 x 10°N

B.6.28 x 10* N

C.6.28 x 10 dyne

D.6.28 x 10° dyne


https://dl.doubtnut.com/l/_s1PtE6xj42id
https://dl.doubtnut.com/l/_Lm5lcmsMI4U8

Answer: B

° Watch Video Solution

11. A steel wire of length | 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

A.0.5

B.2cm

C.4cm

D.15cm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Lm5lcmsMI4U8
https://dl.doubtnut.com/l/_0JL8JonAPDdE

12. Theoretically the value of Poisson's ratio o lies between

Al0<o <1

B.—-1<o<0.5

C.02<o<04

D.-1<o<1

Answer: B

o Watch Video Solution

13. A steel ring of radius r and cross section area A is fitted on to a
wooden disc of radius R(R > ). If Young's modulus be R, then the force

with which the steel ring is expanded is

AYr
A ——
(R—r)
Y(R —r)

r

B

AY(R — )
R

C.


https://dl.doubtnut.com/l/_KjUf7eL2bnBq
https://dl.doubtnut.com/l/_vdn5HoSKG466

o, AY (R — )

r

Answer: D

° Watch Video Solution

14. An Indian rubber cord L metre long and area of cross-section A metre?
is suspended vertically. Density of rubber is D kg/metreQ. If the wire

extends by [ metre under its own weight, then extension [ is

I?Dg
2F
L?Dg
E
L?Dg
4F

D.L

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vdn5HoSKG466
https://dl.doubtnut.com/l/_AESqRBGKy7sJ
https://dl.doubtnut.com/l/_kSgHBWEy4ZB9

15. The density of a metal at normal pressure is p. Its density when it is
subjected to an excess pressure p is p’ . If B is the bluk modulus of the

metal, then find the ratio p’ / p.

Al+p/B

B.1+ B/p

1

(1-B/p)
1

D.—
(1-p/B)

Answer: D

o 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


https://dl.doubtnut.com/l/_kSgHBWEy4ZB9
https://dl.doubtnut.com/l/_TQnp2hGxOmHG

C. 160 kg-wt

D. 320 kg-wt

Answer: C

° Watch Video Solution

1
17. If Poission's ratio o is — 3 for a material, then the material is

A. elastic fatigue
B. incompressible
C. compressible

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TQnp2hGxOmHG
https://dl.doubtnut.com/l/_SyB0MhTS74Vl

18. Two blocks of masses 1lkg and 2kg are connected by a metal wire
going over a smooth pulley as shown in figure.
The breaking stress of the metal is (40 /37) x 10°N /m?®.1f g = 10ms 2,

then what should be the minimum radius of the wire used if it is not to


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

1 kg

2 kg


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

B.1Tmm

C.1.5 mm

D.2 mm

Answer: B

° Watch Video Solution

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

A Nm ™!
B. Nm 2
2

C.Dynecm

D. Mega pascal

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sBGycwstfFhI
https://dl.doubtnut.com/l/_PZNHsMFOb9Vn
https://dl.doubtnut.com/l/_cbv9qi3kmLxb

20. There is same change in length when a 33000 N tensile force is
applied on a steel rod of area of cross-section 10 *m? . The change of
temperature reuired to produce the same elongation, if the steel rod is
heated , if (The modulus of elasticitay is 3 X 1011N/m2 and the
coefficient of linear expansion of steel is 11 x 10° /° C).

A.20°C

B.15°C

c.10°C

D.0°C

Answer: C

o Watch Video Solution

21. In designing, a beam for its use to support a load. The depression at

centre is proportional to (where, Y is Young's modulus).


https://dl.doubtnut.com/l/_cbv9qi3kmLxb
https://dl.doubtnut.com/l/_RieowSsu31Ar

AY?
B.Y
c 1
Y

1
D.W

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_RieowSsu31Ar

