PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS (HINGLISH)

PROPERTIES OF SOLIDS

Problem For Self Practice A Based On Young S Modulus

1. A weight of 1.0 kg is suspended form the lower end of a wire of

cross- section 10mm?. What is the magnitude and direction of

stress produced in it ? Take g=9.8ms 2.

o Watch Video Solution

B Based On Bulk Modulus



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xSLAipz6uV0p

1. A block of vloume 1 m? is subjected to a hydrostatic pressure
of 1.3 x 10° Nm ~2. If the bulk modulus of the material of the
block be 26 x 10"2Nm?, what is the decrease in the volume of

the block?

0 Watch Video Solution

C Based On Modulus Of Rigidity

1. The upper face of a cube of edge 1 m moves through a distance
of 1T mm relative to the lower fixed face under the action of a
tangential force of 1.5 x 10% N. Calculate the tangential stress,

shear strain and the modulus of rigidity.

° Watch Video Solution



https://dl.doubtnut.com/l/_UyrcXsIp8IY8
https://dl.doubtnut.com/l/_EV6aVsnq33uX

D Based On Poisson S Ratio And Elastic Potential Energy

1. 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

1. A wire increases by 1073 of its length when a stress of

1 x 108 Nm 2 is applied to it. What is the Young's modulus of

the material of the wire?

o Watch Video Solution



https://dl.doubtnut.com/l/_hmGuSTQz6Yh6
https://dl.doubtnut.com/l/_1eLwCTXBsdUK

2. The area of «cross section of a steel wire
(Y = 2.0 x 1011N/m2) is 0.1cm?. The force required to double

is length will be

° Watch Video Solution

3. A uniform wire of steel of length 2.5m and density 8.0gcm >

weighs 50g. When stretched by a force of 10kgf , the length

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

° Watch Video Solution

4. What load when suspended from an aluminium wire 2mm in

diameter and 5m long will stretch it by Tmm ? Young's modulus

=7 x 101°Nm 2

. Y


https://dl.doubtnut.com/l/_yi0kiSO1NOh6
https://dl.doubtnut.com/l/_bevRvNCteMPs
https://dl.doubtnut.com/l/_iZftmjKEGZOb

| ¥ Vvatch video oolution ]

5. A steel wire of length 4.5m and cross-sectional area
3 x 10~ °m? stretches by the same amount as a copper wire of
length 3.5m and cross sectional area of 4 x 10 5m? under a
given load. The ratio of the Young's modulus of steel to that of

copper is

° Watch Video Solution

6. What is the percentage increase in length of a wire of
diameter 2.5 mm, stretched by a force of 100 kg wt ? Young's

modulus of elasticity of wire = 12.5 x 10" dyne / cm?.

o Watch Video Solution



https://dl.doubtnut.com/l/_iZftmjKEGZOb
https://dl.doubtnut.com/l/_QMyp8srwTvm8
https://dl.doubtnut.com/l/_XWCqErnWQPBE

7. Two long metallic strips are joined together by two rivets each
of radius 2mm. Each rivet can withstand a maximum shearing
stress of 1.5 x 10N /m?. Assuming that each rivet shares the
stretching load equally, the maximum tensile force the strip can

exert without rupture is

° Watch Video Solution

8. 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?
(i) How many times the second cable can support the maximum

load without exceeding the elastic limit?

o Watch Video Solution



https://dl.doubtnut.com/l/_pOV7NW1WxYcr
https://dl.doubtnut.com/l/_arCLMHbxK1nV

9. The breaking stress of a material is 103Nm ~2 . Find the
greatest length of a wire that could hang vertically without

breaking. Density of material = 3000kgm ~°

o Watch Video Solution

10. A rubber string 10m long is suspended from a rigid support
at its one end. Calculate the extension in the string due to its
own weight. The density of rubber is 1.5 x 10° and Young's

modulus for the rubber is 5 x 10 Nm ~2 Take g = 10Nkg ' .

° Watch Video Solution

11. Two wires of diameter 0.25¢m, one made of steel and other
made of brass, are loaded as shown in the figure. The unloaded

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


https://dl.doubtnut.com/l/_SIrx4bkwk2rP
https://dl.doubtnut.com/l/_gRiL5BCce4oA
https://dl.doubtnut.com/l/_mzIp9fy1Pmt8

Young's modulus of steel is 2.0 x 10'*Pa and that of brass is

1.0 x 10" Pa. Compute the ratio of elongations of steel and


https://dl.doubtnut.com/l/_mzIp9fy1Pmt8

. steel
brass wires. =7



https://dl.doubtnut.com/l/_mzIp9fy1Pmt8

o Watch Video Solution

12. Four identical hollow cylindrical cloumns of steel support a
big structure of mass 50.000 kg. the inner and outer radii of
each column are 30 cm and 60 cm respectively. Assume the load
distribution to be uniform, calculate the compressional strain of

each column. the Young's modulus of steel is 2.0 x 10! Pa.

o Watch Video Solution

13. A composite wire of uniform diameter 3.0 mm consisting of a
copper wire of length 2.2m and a steel wire of length 1.6m
stretches under a load by 0.7 mm. Calculate the load, given that
the Young's modulus for copper is 1.1 x 10 Pa and for steel is

2.0 x 10'! Pa.

| 0 Watch Video Solution


https://dl.doubtnut.com/l/_mzIp9fy1Pmt8
https://dl.doubtnut.com/l/_hXCpjEg66nw3
https://dl.doubtnut.com/l/_lHJk9dsL8GES

14.1f a compressive force of 3.0 x 10V is exerted on the end of
a 20 cm long bone of cross-sectional area 3.6cm? (i) will the
bone break and (ii) if not by how much length does it shorten?
Given compresive strength of bone = 7.7 % 108N/m2 and

young's modulus of bone = 1.5 x 10N /m?

o Watch Video Solution

15. The maximum stress that can be applied to the material of a
. .3 8 92 .
wire used to suspend an elevator is — x 10°N /m* if the mass
s
of elevator is 900 kg and it move up with an acceleration

2.2m / s* than calculate the minimum radius of the wire.

° Watch Video Solution



https://dl.doubtnut.com/l/_lHJk9dsL8GES
https://dl.doubtnut.com/l/_heVvpz1n1RCX
https://dl.doubtnut.com/l/_WiywKN7Pq78n
https://dl.doubtnut.com/l/_3uEIgZ7UljtU

16. A mass of 100 grams is attached to the end of a rubber string
49 cm. long and having an area of cross section 20 sq. mm. The
string is whirled round, horizontally at a constant speed of 40

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

o Watch Video Solution

17. A uniform heavy rod of weight W, cross sectional area a and
length L is hanging from fixed support. Young modulus of the
material of the rod is Y. Neglect the lateral contraction. Find the

elongation of the rod.

o Watch Video Solution

18. A steel wire of uniform cross-section 1mm? is heated to

70°C and stretched by tying it two ends rigidly. Calculate the


https://dl.doubtnut.com/l/_3uEIgZ7UljtU
https://dl.doubtnut.com/l/_XfOuFSjiw6Gh
https://dl.doubtnut.com/l/_EqAArf39Gl0a

change in tension on the wire when temperature falls form

70°C'to 35°C

° Watch Video Solution

19. Compute the bulk modulus of water from the following data :
initial volume =100.0 litre, pressure increase = 100.0 atmosphere.
Final volume - 100.5 litre . (1 atmosphere = 1.013 x 105Pa).
Compare the bulk modulus of water that of air (at constant

temperature). explain in simple terms why the ratio is so large.

o Watch Video Solution

20. A spherical ball contracts in volume by 0.01% when subjected
to a normal uniform pressure of 100 atmospheres. Calculate the

bulk modulus of the meterial.

| e |


https://dl.doubtnut.com/l/_EqAArf39Gl0a
https://dl.doubtnut.com/l/_b7LtCWOYtc1D
https://dl.doubtnut.com/l/_qyhJorwHWGCo

I & Watch Video Solution ]

21. A solid sphere of radius 10cm is subjected to a uniform
pressure = 5 x 103Nm? . Determine the consequnt change in
volume. Bulk modulus of the material of the sphere is equal to

3.14 x 10" Nm 2

o Watch Video Solution

22. Compressibility of water is 5 x 10 '%m?/N. Find the
decrease in volume of 100mL of water when subjected to a

pressure of 15M Pa.

° Watch Video Solution



https://dl.doubtnut.com/l/_qyhJorwHWGCo
https://dl.doubtnut.com/l/_1xFqKfKqQz76
https://dl.doubtnut.com/l/_wmdFwJnupg2A

23. A sphere contracts in volume by 0.01 % when taken to the
bottom of sea 1km keep. The bulk modulus of the material of

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

1.0 x 10%kgm —3).

° Watch Video Solution

24. What is the density of ocean water at a depth, where the
pressure is 80.0 atm, given that its density at the surface is
1.03 x 103kgm ~3? Compressibilty of water

— 45.8 x 10 "' Pa . Given 1atm.=1.013 x 10°Pa.

° Watch Video Solution

25. If the normal density of sea water is 1.00g / cm®, what will be

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


https://dl.doubtnut.com/l/_JTePJ7y1uZMg
https://dl.doubtnut.com/l/_Vs5iMserIx0x
https://dl.doubtnut.com/l/_U6z1iDJDLWNF

0.00005 per atmosphere. 1 atmospheric  pressure

= 10%dyne /cm?, g = 980cm / s°.

° Watch Video Solution

26. Calculate the presure required to stop the increases in
volume of a copper block when it is heated from 50° to 70°C' .
Coefficient of linear expansion of copper = 8.0 x 10 9.° C !

and bulk modulus of elasticity 3.6 x 10" Nm ~2

o Watch Video Solution

27.The bulk modulus of water is 2.3 x 10N /m?.
(a) Find its compressibility in the unit atm ~ .

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

sample of water by 0.1 % ?

| e |


https://dl.doubtnut.com/l/_U6z1iDJDLWNF
https://dl.doubtnut.com/l/_bwsfyOwrFDlA
https://dl.doubtnut.com/l/_46OmkzE2LBn7

I & Watch Video Solution ]

28. A cube of aluminimum of each side 4 cn is subjected to a
tangential (shearing) force. The top face of the cube is sheared
through 0.012 cm with respect to the bottom face. Find
(i)shearing strain (ii) shearing stress and shearing force. Given

n = 2.08 x 10" dyne em?

o Watch Video Solution

29. 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?

° Watch Video Solution



https://dl.doubtnut.com/l/_46OmkzE2LBn7
https://dl.doubtnut.com/l/_0a7dq0FsH1HE
https://dl.doubtnut.com/l/_7htlyd9uqwGn

30. A 2.5 cm cube of gelatin placed on a table, is subjected to a
shearing fornce a o 0.5gk . The upper surface of the of the cube

is displaced by 0.5cm. Calculate the shear modulus of gelatin.

o Watch Video Solution

31. A metallic cube whose each side is 10 cm is subjected to a
shearing force of 100 kgf. The top face is displaced through 0.25
cm with respect to the bottom ? Calculate the shearing stress,

strain and shear modulus.

° Watch Video Solution

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

cylinder has a height of 3cm and a cross-sectional area of 15¢m?


https://dl.doubtnut.com/l/_7htlyd9uqwGn
https://dl.doubtnut.com/l/_be8l2YQNoaIu
https://dl.doubtnut.com/l/_D9OVA0rERO3j
https://dl.doubtnut.com/l/_FTZvzk2LLjyt

. The shear modulus for this rubber is 2 x 10°Nm ™2 . If a
sideways force of 300N is applied to the motor, how far will it

move sideways?

O Watch Video Solution

33. A rubber block 1em x 3cm10cm is clamped at one end with
its 10cm side vertical. A horizontal force of 30 N is applied to the
free surface. What is the horizontal displacement of the top face

? Modulus of rigidity of rubber 1.4 x 10° Nm 2

o Watch Video Solution

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

volume remains constant under an external normal stress.

° Watch Video Solution



https://dl.doubtnut.com/l/_FTZvzk2LLjyt
https://dl.doubtnut.com/l/_bGaDIpKT9X6e
https://dl.doubtnut.com/l/_uiiS5hBlna76

35.0ne end of a nylon rope of length 4.5 m and diameter 6 mmis
fixed to a tree limb. A monkey weighing 100 N jumps to catch the
free end and stays there. Find the elongation of the rope and the
corresponding change in the diameter. Young modulus of nylon

=0.2.

o Watch Video Solution

36. A steel wire of 4.0 m in length is stretched through 2.00 mm.

The cross-sectional area of the wire is 2.0mm?>

if young's
modulus of steel is 2.0 x 10'' N /m? find (i) the energy density

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

° Watch Video Solution



https://dl.doubtnut.com/l/_uiiS5hBlna76
https://dl.doubtnut.com/l/_lb6O10AWEQyf
https://dl.doubtnut.com/l/_TV8BfLQ82vYn

37. A brass rod of cross sectional area lem? and length 0.2m is

compressed lengthwise by a weight of 5kg. If Young's modulus of
N

elasticity of brass is 1 x 1011—2 and g = 102 Then increase

m sec

in the energy of the ro will be

° Watch Video Solution

38. When the load on a wire is increases from 0.61mm to 1.02mm.

How much work is done during the extension of the wire ?

o Watch Video Solution

39. A 40 kg boy whose leg are 4cm? in area and 50cm long falls

through a height of 2m without breaking his leg bones. If the
g N

bones can stand a stress of 1.0 x 10 — calculate the Young's
m

modulus for the material of the bone.


https://dl.doubtnut.com/l/_tUA1xgSHVfEb
https://dl.doubtnut.com/l/_7OKsZKwccMqT
https://dl.doubtnut.com/l/_Mybj5VoTSfuc

° Watch Video Solution

40. A metallic wire is stretched by suspending weight to it. If a is
the longitudinal strain and Y its Young's modulus of elasticity,

shown that the elastic potential energy per unit volume is given

by Ya? /2

o Watch Video Solution

41. A material has Poisson's ratio 0.50. If a uniform rod of it
suffers a longitudinal strain of 2 x 1073, then the percentage

change in volume is

° Watch Video Solution



https://dl.doubtnut.com/l/_Mybj5VoTSfuc
https://dl.doubtnut.com/l/_Maf2H6JA77Az
https://dl.doubtnut.com/l/_p1QPlRakcILd

42. A copper wire of negligible mass, 1m length and cross-
sectional area 10 ~%m? is kept on a smooth horizontal table with
one end fixed. A ball of mass 1kg is attached to the other end.
The wire and the ball are rotating with an angular velocity of
20rad / . If the elongation in the wire is 10 3m.

a. Find the Young's modulus of the wire (in terms of
x 101 N /m?).

b. If for the same wire as stated above, the angular velocity is
increased to 100rad /s and the wire breaks down, find the

breaking stress (in terms of x 1010N/m2).

° Watch Video Solution

43. A load of 314 kg is suspended from a wire of radius 10 % m
and density 9 x 103l<:g/m3 Calculate the change is temperature

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


https://dl.doubtnut.com/l/_ZPXoPtfScsrk
https://dl.doubtnut.com/l/_GsCj7Sog9Lbw

Young's modulus and the specific heat capactiy of the meterial of

the wire are 9.8 x 10'°N /m? and 490J / kg /K respectively.

o Watch Video Solution

44, Alight rod of length 2 m is suspended horizontlly from the
ceiling bty means of two vertical wirs of equal length tied to its
ends One wire is mode of steel and is of cross - section 0.1 sq cm
and the other is of brass of cross -section 0.2 sq ¢cm Find the
postion along the rod at which a wight may be hung to produce
(i) equal stress in both wirs (ii) equal strain in both wires (Y for

brass = 10 x 10'°Nm ~2 and Yfor steel = 20 x 10'°Nm ~2)

° Watch Video Solution



https://dl.doubtnut.com/l/_GsCj7Sog9Lbw
https://dl.doubtnut.com/l/_y5N6P7Iop7ZQ

45. A thin rod of negligible mass and area of cross-section
4 x 10~ %m?, suspended vertically from one end has a length of
0.5m at 10° C. The rod is cooled art 0°C, but prevented from
contracting by attaching a mass at the loose end. Find

(4) This mass and

(i7) The energy stored in the rod.

Given for this rod, Y = 1011Nm_2, coefficient of linear

expansion = 10 °K ~!and g = 10ms 2.

° Watch Video Solution

46. A wire of cross section A is stretched horizontally between
two clamps located 2lm apart. A weight Wkg is suspended from
the mid-point of the wire. If the mid-point sags vertically through

a distance x < [, the strain produced is

o Watch Video Solution



https://dl.doubtnut.com/l/_jql00bosVCpq
https://dl.doubtnut.com/l/_S8EylwMilvSZ

2

47. A wire of cross -sectional area 4 x 10 *m , modulus of

elasticity 2 x 10" Nm =2 and length 1 m is stretched between
two rigid poles . A mass of 1 kg is suspended at its middle .

Calculate the angle it makes with horizontal . Take g = 10ms 2

° Watch Video Solution

48. A rod AD consisting of three segments AB, BC and CD joined
together is hanging vertically from a fixed support at A. The
lengths of the segments are respectively : 1 m, 0.2 m and 0.15 m.
The cross section of the rod is uniformly 10 *m?. A weight of 10
kg is hung from D. Calculate the displacements of point of B, C
and D using the data of Young's moduli given below (neglect the
weight of the rod).

Y5 = 2.5 x 10'°N /m?,


https://dl.doubtnut.com/l/_S8EylwMilvSZ
https://dl.doubtnut.com/l/_mUC5SLS9zsJr
https://dl.doubtnut.com/l/_CI3Zd2wjuXe4

Yge = 4.0 x 10'°N /m?,

Yep = 1.0 x 10'°N /m?

° Watch Video Solution

49. A stone of 0.5 kg mass is attached to one end of a 0.8 m long
aluminium wire of 0.7 mm diameter and suspended vertically .
The stone is now rotated in a horizontal plane at a rate such
that the wire makes an angle of 85° with the vertical . find the
increase in the length of the wire . The Young's modulus of
aluminium =

7 x 101 Nm 2, sin85° = 0.9962, cos 85° = 0.0872

° Watch Video Solution



https://dl.doubtnut.com/l/_CI3Zd2wjuXe4
https://dl.doubtnut.com/l/_qsmxVG8Cjy5H

50. A sphere of radius 0.1m and mass 87 kg is attached to the
lower end of a steel wire of length 5.0m and diameter 10 3m.
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

51. A thin uniform metallic rod of length 0.5 m and radius 01 m
rotates with an angular velocity 400rad/s is a horizontal plane
about a vertical axis passing through one of its ends. Calculate
(a) tenstion in the rod and (b) the elogation of te rod. The
density of material of the rod is 10*kg/m® and the young's

modulus is 2 x 10" N /m?



https://dl.doubtnut.com/l/_1ZZAwb27uxAL
https://dl.doubtnut.com/l/_ymgn6e8A81hZ

° Watch Video Solution

52. 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 10" N /m?2. The change in length of the wire is

0 Watch Video Solution

53. Two rods of equal cross-sections, one of copper and the other
of steel are joined to from a composite rod of length 2.0m at
20°C the length of the copper rod is 0.5m. When the
temperature is raised to 120°C, the length of composite rod
increases to 2.002m. If the composite rod is fixed between two

rigid walls and thus not allowed to expand, it is found that the


https://dl.doubtnut.com/l/_ymgn6e8A81hZ
https://dl.doubtnut.com/l/_Bv3Rgr7fyUbK
https://dl.doubtnut.com/l/_S12QbmFy2Z9k

length of the component rod also do not change with increase
in temperature. Calculate the Young's modulus of steel. Given
Young's modulus of copper = 1.3 x 10"' N /m? the coefficient

of linear expansion of copper a¢c = 1.6 X 10_5/.O c

° Watch Video Solution

54. Two rods of equal cross-sections, one of copper and the
other of steel are joined to from a composite rod of length 2.0m
at 20°C the length of the copper rod is 0.5m. When the
temperature is raised to 120°C, the length of composite rod
increases to 2.002m. If the composite rod is fixed between two
rigid walls and thus not allowed to expand, it is found that the
length of the component rod also do not change with increase
in temperature. Calculate the Young's modulus of steel. Given
Young's modulus of copper = 1.3 X 1011N/m2 the coefficient

of linear expansion of copper ac = 1.6 x 107°/.° ¢


https://dl.doubtnut.com/l/_S12QbmFy2Z9k
https://dl.doubtnut.com/l/_Ri6dqXcSGMXL

° Watch Video Solution

55. In order to produce a longitudinal strain of 2 x 1074, a
stress of 2.4 x 10'Nm 2 is produced in a wire. Calculate the

Young's modulus of the material of the wire.

o Watch Video Solution

56. A load of 2 kg produces an extension of 1 mm in a wire 3 m in
length and 1 mm in diameterl Calculate Young's modulus of

elesticity of wire.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ri6dqXcSGMXL
https://dl.doubtnut.com/l/_QRxaRsh63rcn
https://dl.doubtnut.com/l/_DpKwMKesmQ4Q

57.A 4m long aluminium wire whose diameter is 3 mm is used to
support a mass of 50 kg. What will be elongation of the wire ? Y

for aluminium is 7 x 10" Nm6( — 2)

° Watch Video Solution

58. How much will a 30 m steel tape 1 cm wide and 0.05 cm thick
stretch under a pull of force of 300 N , if Young's modulus of

steel is 2 x 10'' Nm —2?

° Watch Video Solution

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

0.025% of its original length. Y for steel is 9 x 10'°/Nm ~2

o Watch Video Solution



https://dl.doubtnut.com/l/_GOwXgMpTeqnG
https://dl.doubtnut.com/l/_tLyemiktIsmd
https://dl.doubtnut.com/l/_qdmSC9KhZ6jV

60. A uniform wire 6 m long weighing 40 g elongates by 0.8 mm
when stretched by a load of 1kg. If its density is 8.9 g ¢m ~ 2, Find

young's modulus of the material.

° Watch Video Solution

61. Two wires made of the same material are subjected to forces
in the ratio of 1:4. Their lengths are in the ratio 8:1 and

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

o Watch Video Solution

62. A wire elongates by 9 mm when a load of 10 kg is suspended
from it. What is the elongation when its radius is doubled, if all

other quantities are same as before?



https://dl.doubtnut.com/l/_qdmSC9KhZ6jV
https://dl.doubtnut.com/l/_YKEEHIrLu1WP
https://dl.doubtnut.com/l/_XzSPc8ExXSQp
https://dl.doubtnut.com/l/_bEMBjLg732dN

| o Watch Video Solution

63. The breaking stress of aluminium is 7.5 x 10" Nm 2 Find the

greatest length of aluminum wire that can hang vertically

without breaking Density of aluminium is 2.7 x 10*kgm ~3

° Watch Video Solution

64. A steel wire of length 5.0 m and cross-section 3.0 x 10~ °m?

stretches by the same amount as a copper wire of length 3.0 m
and cross -section 4.0 x 10~ °m? under a given load. What is the

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

o Watch Video Solution



https://dl.doubtnut.com/l/_bEMBjLg732dN
https://dl.doubtnut.com/l/_BImvLueqxihC
https://dl.doubtnut.com/l/_Cgc1EdxIFxu1

65. A mass of 5 kg is hung from a copper wire of 5 mm diameter
and 2 m in length. Calculate the extension produced. What
should be the minimum diameter of the wire so that its elastic
limit is not exceeded ? Elastic limit for copper = 1.5 x 10° dyne

em 2 and Y for copper = 1.1 x 10'? dyne em 2

° Watch Video Solution

2 is applied to a wire of which Young's

66. A stress of 1 kg mm ™~
modulus is 10"Nm =2 and 1.1 x 10" Nm 2. Find the

percentage increase in length.

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_MrLJpGaxVYNf
https://dl.doubtnut.com/l/_hWcTHYlhU9Fk
https://dl.doubtnut.com/l/_KqrfxqSLsISS

each wire elongated ? Given Y for steel

= 20 x 10"dyne /em? and Y f or copper = 12 x 10" dyne /cm?

O Watch Video Solution

68. Nad Na™ e g

o Watch Video Solution

69. Two parallel wires A and B of same material are fixed to rigid
support at the upper ends and subjected to same load at the
lower ends. The lengths of the wire are in the ration 4 : 5 and
their radii are in the ratio 4 : 3 the increase in the length of wire

Ais T mm. Calculate the increase in the length of the wire B.

0 Watch Video Solution



https://dl.doubtnut.com/l/_KqrfxqSLsISS
https://dl.doubtnut.com/l/_SJiUMSAUlhFK
https://dl.doubtnut.com/l/_aUlq1naBXWAd
https://dl.doubtnut.com/l/_8DWxxz0n7s1e

70. Two wires of equal cross section but one made of steel and
the other of copper, are joined end to end. When the
combination is kept under tension, the elongations in the two
wires are found to be equal. Find the ratio of the lengths of the
two wires. Young modulus of steel = 2.0 x 10" Nm ~2 and that

of copper = 1.1 x 10' Nm 2

o Watch Video Solution

71. A lift is tied with thick iron wire and its mass is 1000kg. If the
maximum acceleration of the lift is 1.2ms” and the maximum
stress of the wire is 1.4 x 103 Nm? what should be the minimum

diameter of the wire?

° Watch Video Solution



https://dl.doubtnut.com/l/_8DWxxz0n7s1e
https://dl.doubtnut.com/l/_tPWsGifvzaoJ

72. The length of a metal wire is [; when the tension in it is T}
and is Iy when the tension is T5. Then natural length of the wire

is

° Watch Video Solution

73. A metal bar of length L and area of cross-section A is
clamped between two rigid supports. For the material of the rod.
It Young's modulus is Y and Coefficient if linear expansion is a. If
the temperature of the rod is increased by At°C, the force

exerted by the rod on the supports is

° Watch Video Solution

74. A steel wire 2mm in diameter is stretched between two

clamps, when its temperature is 40° C' Calculate the tension in


https://dl.doubtnut.com/l/_Qs3KumGz1sTJ
https://dl.doubtnut.com/l/_7iYbErtrpaJT
https://dl.doubtnut.com/l/_woKSxdCzTckA

the wire, when its temperature falls to 30° C Given, coefficient Y
for steel = 21 x 1011dyne/cm2, coefficient for steel= 11 x

107(-6).

o Watch Video Solution

75.Find the change in volume which 1c.c. of water at the surface
will undergo, when it is taken to the bottom of the lake 100 m

deep, given that volume elasticity is 22000 atmosphere.

o Watch Video Solution

76. A solid ball 300 cm in diameter is submerged in a lake a such
a depth that the pressure exerted by water is 1.00 kgf em 2,

Find the change in volume of the ball at this depth k for material

of the ball = 1.00 x 10'3dy # em 2

| e |


https://dl.doubtnut.com/l/_woKSxdCzTckA
https://dl.doubtnut.com/l/_aGrRMZ228evr
https://dl.doubtnut.com/l/_Bsv8c0nWLaDJ

| @ watch Video Solution ]

77. A spherical ball contracts in volume by 0.0098% when
subjected to a pressure of 100 atm. Calculate its bulk modulus.

Given Tatm = 1.01 x 10°Nm ~2.

o Watch Video Solution

78. What increases in pressure will be needed to decrease the
volume of 1.0m? of water by 10c.c. ? The bulk modulus of water is

0.21 x 10"° Nm 2

° Watch Video Solution

79. Determine the fractional change in volume as the pressure of

the atmosphere (1.0 x 10°Pa) around a metal block is reduced


https://dl.doubtnut.com/l/_Bsv8c0nWLaDJ
https://dl.doubtnut.com/l/_cIwemuv3075p
https://dl.doubtnut.com/l/_PJtzJD7B2ylu
https://dl.doubtnut.com/l/_bWjCxCssykkG

to zero by placing the block in vacuum. The bulk modulus for the

blockis 1.25 x 10" Nm ~2.

° Watch Video Solution

80. Find the density of the metal under a pressure of 20,000 N
em 2. Given density of the metal=11 g ¢m 3, bulk modulus of

the metal = 8 x 10° Nm 2

o Watch Video Solution

81. Calculate the volume change of a solid copper cube, 40 mm
on each edge, when subjected to a pressure of 2 x 107 Pa. The

bulk modulus for copper is 1.25 x 10! Nm ~2.

° Watch Video Solution



https://dl.doubtnut.com/l/_bWjCxCssykkG
https://dl.doubtnut.com/l/_ASSMZH8885XL
https://dl.doubtnut.com/l/_r9Vqambk6fWS
https://dl.doubtnut.com/l/_MlEpI9zdqoKW

82. Find the depth of a lake at which density of water will be 10%
higher than the density at the surface. Compresssibility of water

is 0.00005 per atmosphere. Given average density of sea-water

= 1100kgm 3

o Watch Video Solution

83. The compressibility of water is 4% 1075 per unit
atmospheric pressure. The decrease in volume of 100 cubic

centimetre of water under a pressure of 100 atmosphere will be

o Watch Video Solution

84. 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?.


https://dl.doubtnut.com/l/_MlEpI9zdqoKW
https://dl.doubtnut.com/l/_dTh8XW0I8HKx
https://dl.doubtnut.com/l/_zuJ52CGIjGha

Determine the value of the bulk modulus of elasticity of rubber .

(9 =9.8m/s?)

° Watch Video Solution

85. A uniform pressure P is exerted by an external agent on all
sides of a solid cube at temperature t°C. By what amount
should the temperature of the cube be raised in order to bring
its volume back to its original volume before the pressure was
applied if the bulk modulus is B and co-efficient of volumetric

expansion is y?

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_zuJ52CGIjGha
https://dl.doubtnut.com/l/_wHMmwdvbLN7m
https://dl.doubtnut.com/l/_obFjo9xfkfJV

pistion of area A floats on the surface of the liquid. When a mass
M is placed on the piston to compress the liquid the fractional

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

° Watch Video Solution

87. An Indian rubber cube of side 7 cm has one side fixed, while a
tengential force equal to the weight of 200 kilogram is applied
to the opposite face. Find the shearing strain produced and
distance through which th strained side moves. Modulus of

rigidity for rubber is 2 x 107 dyne em 2

o Watch Video Solution

88. A box shaped piece of gelatine desert has a top area of 15

em? and a height of 3 cm. when a shearing force of 0.50 N is


https://dl.doubtnut.com/l/_obFjo9xfkfJV
https://dl.doubtnut.com/l/_5r34hXOsZqnB
https://dl.doubtnut.com/l/_00r9T6O1w3pU

applied to the upper surface, the upper surface is displaced 4mm
relative to the bottom surface. What are the shearing stress,

shearing strain and shear modulus for the gelatin ?

° Watch Video Solution

89. The metal cube of side 10 cm is subjected to a shearing stress
of 10* Nm ~2. The modulus of rigidiy if the top of the cube is

displaced by 0.05 cm with respect to its bottom is

o Watch Video Solution

90. Two parallel and opposite forces, each of magnitude 4000V,
are applied tangentially to the upper and lower faces of a cubical

metal block 25¢m on a side. Find the angle of shear and the


https://dl.doubtnut.com/l/_00r9T6O1w3pU
https://dl.doubtnut.com/l/_BEmofPwGPH4z
https://dl.doubtnut.com/l/_DmwLcNmeKeQv

displacement of the upper surface relative to the lower surface.

The shear modulus for the metal is 80G Pa.

° Watch Video Solution

91. If the Young's modulus of steel is 2 x 10" Nm ~2, calculate
the work done in stretching a steel wire 100 cm in length and of
cross-sectional area 0.03cm® when a load of 20 kg is slowly

applied without the elastic limit being reached.

o Watch Video Solution

92. A wire of area of cross section 3.0mm? and natural length 50
cm is fixed at one end and a mas of 2.1 kg is hung from the other

end. Find the elastic potential energy stored in the wire in steady


https://dl.doubtnut.com/l/_DmwLcNmeKeQv
https://dl.doubtnut.com/l/_3G79Lv8vCXiw
https://dl.doubtnut.com/l/_OsDNvkCRaVTa

state. Young modulus of the material of the wire

= 1.9 x 10" Nm 2. Takeg = 10ms 2

° Watch Video Solution

93. The limiting stress for a typical human bone is
0.9 x 105Nm 2 while Young's modulus is 1.4 x 10"°°Nm 2.
How much energy can be absorbed by two legs ( without
breaking ) if each has typical length of 50 cm and an average

cross-sectional area of 5em? ?

o Watch Video Solution



https://dl.doubtnut.com/l/_OsDNvkCRaVTa
https://dl.doubtnut.com/l/_fB6s2Gv0vo94

