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PHYSICS

BOOKS - RESNICK AND HALLIDAY PHYSICS
(HINGLISH)

ELASTICITY

Sample Problem

1. One end of a steel rod of radius R = 9.5 mm and length L =

81 cm is held in a vise. A force of magnitude F = 62 kN is then
applied perpendicularly to the end face (uniformly across the

area) at the other end, pulling directly away from the vise.


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_B77CS7yThiJD

What are the stress on the rod and the elongation AL and

strain of the rod ?

o Watch Video Solution

2. A table has three legs that are 1.00 m in length and a
fourth leg that is longer by d - 0.50 mm, so that the table
wobbles slightly. A steel cylinder with mass M = 290 kg is
placed on the table (which has a mass much less than M) so
that all four legs are compressed but unbuckled and the table
is level but no longer wobbles. The legs are wooden cylinders
with cross - sectional area A = 1.0cm?, Young's modulus is
E =13 x 10'°°N/m? What are the magnitudes of the

forces on the from the floor ?

o View Text Solution



https://dl.doubtnut.com/l/_B77CS7yThiJD
https://dl.doubtnut.com/l/_OwLDxFN1J7hP

3. A smooth uniform string of natural length [, cross-sectional
area A and Young’s modulus Y is pulled along its length by a
force F' on a horizontal surface. Find the elastic potential

energy stored in the string.

o Watch Video Solution

4. A soild sphere is initially kept in open air, and the pressure
exerted on it by air is 1.0 x 10°N/m? (atmospheric
pressure). The sphere is lowered into the ocean to a depth
where the pressure is 200 times the atmospheric pressure.
The volume of the sphere in air is 0.5m®. What is the change
in the volume once the sphere is submerged ? Given that bulk

modulus is 6.1 x 101°N /m?.

o View Text Solution



https://dl.doubtnut.com/l/_3zsK57ON4H4M
https://dl.doubtnut.com/l/_sTh8vlnHfTes

Problems

1. Fig., shows the stress-strain curve for a given materal. What

are (a) Young's modulus and (b) approximate yield strength

for this material?
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° Watch Video Solution



https://dl.doubtnut.com/l/_sTh8vlnHfTes
https://dl.doubtnut.com/l/_c3h0sk5BEFy0

2.In Fig, a lead brick rests horizontally on cylinders A and B.
The areas of the top faces of the cylinders are related by
A = 2.2ApB, the Young's moduli of the cylinders are related
by E4 = 2.2Ep. The cyclinders had identical lengths before
the brick was placed on them. What fraction of the brick's
mass is supported (a) by cylinder A and (b) by cylinder B ? The
horizontal distances between the center of mass of the brick
and the centerlines of the cylinders are d4 for cylinder A and

dp for cylinder B. (c) What is the ratiod 4 /dp ?



https://dl.doubtnut.com/l/_c3h0sk5BEFy0
https://dl.doubtnut.com/l/_kzmX9Yj3fSLH

| ¥ vvatcn video solution J

3. A 1500 kg load is hung from the free end of a horizontal
aluminum rod of length 7.0 cm, diameter 9.6 cm, and
negligible mass. The other end of the rod is fixed in place. The
shear modulus of aluminium is 3.0 x 1010N/m2. Find (a) the
shear stress on the rod and (b) the vertical deflection of the

rod's free end.

o View Text Solution

4. Figure shows an approximate plot of stress versus strain
for a spider - web thread, out to the point of breaking at a
strain of 2.00. The vertical axis scale is set by values
a = 0.10GN /m?* b = 0.30GN /m?, and c = 0.85GN /m>.

Assume that the thread has an initial length of 0.80 cm, an


https://dl.doubtnut.com/l/_kzmX9Yj3fSLH
https://dl.doubtnut.com/l/_SJ44vm7A5WSJ
https://dl.doubtnut.com/l/_MORWp3g9r1Zc

initial cross - sectional area of 8.0 x 10~ ?m?, and (during
stretching) a constant volume. The strain on the thread is the
ratio of the change in the thread's length to that initial
length, and the stress on the thread's length to that initial
length, and the stress on the thread is the ratio of the
collision force to that initial cross - sectional area. Assume
that the work done on the thread by the collision force is
given by the area under the curve on the graph. Assume also
that when the single thread snares a flying insect, the insect's
kinetic energy is transferred to the strtching of the thread.

(@) I low much kinetic energy would put the thread on the
veger of breaking ? What is the kinetic energy of (b) a fruit fly
of mass 6.00 mg and speed 1.70 m/s and (c )a bumble bee of

mass 0.388 g and speed 0.420 m/s ? Would (d) the fruit fly


https://dl.doubtnut.com/l/_MORWp3g9r1Zc

and (e ) the bumble bee break the thread ?
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° View Text Solution

5.In Fig, a 103 kg uniform log hangs by two steel wires, A and
B, both of raius 0.600 mm. Initially, wire A 2as 2.50 m long and
2.00 mm shorter than wire B. The log is now horizontal. What

are the magnitudes of the forces on it from (a) wire A and (b)


https://dl.doubtnut.com/l/_MORWp3g9r1Zc
https://dl.doubtnut.com/l/_COQhMsiPkaiA

wire B ? (c) What is theratiod 4 /dp ?

° View Text Solution

6. Figure is an overhead view of a rigid rod that turns about a
vertical axle until the identical rubber stoppers A and B are
forced against rigid walls at distances r4 = 5.0cm and
rg = 2.0cm from the axel. Initially the stoppers touch the
. . % .
walls without being compressed. Then force F' of magnitude
150 N is applied perpendicular to the rod at a distance R = 5.0

cm from the axle. Find the magnitude of the force


https://dl.doubtnut.com/l/_COQhMsiPkaiA
https://dl.doubtnut.com/l/_I9xsNCsbvkcb

compressing (a) stopper A and (b) stopper B.
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o View Text Solution

7. A tunnel of length L =200 m, height H=7.2 m, and width 6.3
m (with a flat roof) is to be constructed at distance d =70 m
beneath the ground. The tunnel roof is to be supported
entirely by square steel columns, each with a cross - sectional
area of 960cm?. The mass of 1.0cm? of the ground material is
28 8.

(@) What is the total weight of the ground material the

columns must support ?


https://dl.doubtnut.com/l/_I9xsNCsbvkcb
https://dl.doubtnut.com/l/_7kZoQsUCEpK3

(b) How many column are needed to keep the compressive

stress on each column at one - half its ultimate strength ?

| —— — —--L

° View Text Solution

Checkpoint

1. A horizontal uniform bar of weight 10 N is to hang from a

— e
ceiling by two wires that exert upward forces F' ;{ and F' , on

the bar. The figure shows four arrangements for the wires.


https://dl.doubtnut.com/l/_7kZoQsUCEpK3
https://dl.doubtnut.com/l/_pcIQqh7Vbfvc

Which arrangements, if any, are indeterminate (so that we

— —
cannot solvet for numerical values of F' ; and F' 5) ?

A N
fi— o -L d‘};‘r
B. ro

Answer: D

° View Text Solution

Practice Questions



https://dl.doubtnut.com/l/_pcIQqh7Vbfvc

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

yield point), and released, it will

A. lose its elastic property completely.

B. not contract.

C. contract, but its final length will be greater than its

initial length.

D. contract only up to its length at the elastic limit.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mXD2WVYJNTRX

2. A cylinder with a diameter of 0.240 m is placed between the
plates of a hydraulic press as illustrated in the figure. A force
equal to 4.45 x 10° N is applied to the cylinder. What is the

pressure on the end of the cylinder due to the applied force ?

II

A. 9.84 x 10° Pa


https://dl.doubtnut.com/l/_G8NaD75f41TY

B.3.13 x 10° Pa

C.6.18 x 10°% Pa

D.5.34 x 10° Pa

Answer: A

o Watch Video Solution

3. A wire elongates by | mm when a load W is hanged from it.
It the wire goes over a pulley and two weights W each are

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

be

DN | ~


https://dl.doubtnut.com/l/_G8NaD75f41TY
https://dl.doubtnut.com/l/_KqQhzt84W2zq

C. 2l

D. zero

Answer: B

o View Text Solution

4. A cable stretched by an amount d when it supports a crate
of mass M. The cable is replaced by another cable of the same
material having the same length and twice the diameter. If
the same crate is supported by the thicker cable, by how

much will the cable stretch ?

>
O EST -

w


https://dl.doubtnut.com/l/_KqQhzt84W2zq
https://dl.doubtnut.com/l/_PX46GJ8pUPcG

D.2d

Answer: A

o Watch Video Solution

A uniform rod of length L is free to rotate in a vertical plane


https://dl.doubtnut.com/l/_PX46GJ8pUPcG
https://dl.doubtnut.com/l/_sBmVNDM3LQY5

about a fixed horizontal axis through B. The rod begins

rotating from rest. The angular velocity w at angle 6 is given

as
|/(6g\ . 0
A. (T>sm§
| [ 6g 0
B. (T)COS§

Answer: C

o Watch Video Solution

6. A wooden wheel of radius R is made of two semicircular

part . The two parts are held together by a ring made of a


https://dl.doubtnut.com/l/_sBmVNDM3LQY5
https://dl.doubtnut.com/l/_4OqtYHgPNvdC

metal strip of cross sectional area S and length L. L is slightly
less than 27 R. To fit the ring on the wheel, it is heated so
that its temperature rises by ATand it just steps over the
wheel. As it cools down to surrounding temperature, it
process the semicircle parts together. If the coefficient of
linear expansion of the metal is a, and it Young's modulus is
Y, the force that one part of the wheel applies on the other

partis:

A2 SY aAT

B.SYaAT


https://dl.doubtnut.com/l/_4OqtYHgPNvdC

C.tSYaAT

D.2SYaAT

Answer: D

° Watch Video Solution

7. A tow truck is pulling a car out of a ditch by means of steel
cable that is 91 m long and has a radius of 0.50 cm. When the
car just begins to move, the tension in the cable is 890 N.
How much has the cable stretched ?

A.2.6 x 10~ %m

B.2.3 x 10 2m

C.1.7 x 10 *m


https://dl.doubtnut.com/l/_4OqtYHgPNvdC
https://dl.doubtnut.com/l/_AeIr51sKCZnp

D.5.2 x 10 ‘m

Answer: D

o Watch Video Solution

8. A rubber cube of side 5¢m has one side fixed while a
tangential force equal to 1800 is applied to opposite face.
Find the shearing strain and the lateral displacement of the
strained face. Modulus of rigidity for rubber is
2.4 x 10°N /m?.

A.0.2160 m

B. 0.0802 m

C.01093 m

D.0.0147 m


https://dl.doubtnut.com/l/_AeIr51sKCZnp
https://dl.doubtnut.com/l/_EkMLUNyaNIMc

Answer: D

o Watch Video Solution

9. A steel wire of length 20 cm and cross - section 1mm? is
tied rigidly at both ends at room temperature 30° C. If the
temperature falls 10° C, what will be the change in tension ?
GiventhatY = 2 x 10" N/m*anda = 1.1 x 10 °/°C

A 22N

B.44 N

C.22N

D.44 N

Answer: C



https://dl.doubtnut.com/l/_EkMLUNyaNIMc
https://dl.doubtnut.com/l/_NNRbjpBXqELl

| ¥ VWatch Video Solution |

10. When subjected to a force of compression, the length of a
bone decreases by 2.7 x 10~ °m. When this same bone is
subjected to a tensile force of the same magnitude, by how
much does it stretch ?

A.4.6 x 10~ °m

B.1.6 x 10 °m

C.3.1 x 10 °m

D.2.0 x 10 °m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NNRbjpBXqELl
https://dl.doubtnut.com/l/_4lyJR6UFAzBx
https://dl.doubtnut.com/l/_KxS3i6RkL7c7

11. A uniform rod of mass m. length L, area of cross- secticn A
is rotated about an axis passing through one of its ends and
perpendicular to its length with constant angular velocity o
in a horizontal plane If Y is the Young's modulus of the
material of rod, the increase in its length due to rotation of

rod is

mw? L?
AY
mw? L?
2AY
mw? L?
3AY
2mw? L?
AY

A.

B.

C.

D.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KxS3i6RkL7c7

12. Between each pair of vertebrae in the spinal column is a
cylindrical disc of cartilage. Typically, this disc has a radius of
about 3.0 x 10 %m and a thickness of about 7.0 x 10 3m.
The shear modulus of cartilage is 1.2 x 107N/m2. Suppose a
shearing force of magnitude 11 N is applied parallel to the top
surface of the disc while the bottom surface remains fixed in
place. How far does the top surface move relative to the

bottom surface ?

A 2.0 x 10 °m
B.4.1 x 10 °m
C.2.3x 10 %m

D.3.5 x 10 %m

Answer: C

| & o |


https://dl.doubtnut.com/l/_QhXX90wBc4Iy

[ W Watch Video Solution ]

13. The figure shows two creates that are connected by a steel
wire that passes over a pulley. The unstretched length of the
wire is 1.5 m, and its cross - sectional area is 1.3 x 10~ °m>.

The pulley is frictionless and massless. When the crates are

accelerating, determine the change in length of the wire.


https://dl.doubtnut.com/l/_QhXX90wBc4Iy
https://dl.doubtnut.com/l/_sIPh6kn8anh8

Ignore the mass of the wire.

A 4.3 x 10 °m

B.3.2 x 10 °m

C.2.1 x 10 °m

D.2.5 x 10 %m


https://dl.doubtnut.com/l/_sIPh6kn8anh8

Answer: C

o Watch Video Solution

14.The brick shown in the figure is glued to the floor. A 3500
N force is applied to the top surface of the brick as shown. If
the brick has a shear modulus of 5.4 x 10° N /m?, how far to
the right does the top face move relative to the stationary

bottom face

ik |9 m

0 M

A.5.8 x 10 %m

B.2.6 x 10 %m

C.1.1 x 10~ %m


https://dl.doubtnut.com/l/_sIPh6kn8anh8
https://dl.doubtnut.com/l/_zifpEoDT3dBs

D.6.5 x 10 %m

Answer: B

o Watch Video Solution

15. A spring with constant k = 78 N/m is at the base of a
frictionless, 30.0° inclined plane. A 0.50 kg block is pressed
against the spring, compressing it 0.20 m from its equilibrium
position. The block is then released. If the block is not
attached to the spring, how far up the incline will it travel

before it stops ?

i 5 ]
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https://dl.doubtnut.com/l/_zifpEoDT3dBs
https://dl.doubtnut.com/l/_giaAPL3GMquC

A.0.080 m

B.01l6m

C.0.32m

D. 0.64m

Answer: D

o Watch Video Solution

16. The maximum compressional stress that a bone can
withstand is 1.6 x 10°N /m? before it breaks. A thighbone
(femur), which is the largest and longest bone in the human
body, has a cross - sectional area of 7.7 x 10~ *m?. What is
the maximum compressional force that can be applied to the

thighbone ?


https://dl.doubtnut.com/l/_giaAPL3GMquC
https://dl.doubtnut.com/l/_eGsdGIzTDS14

A 2.1 x 10NN

B.1.2 x 10°N

C.4.8 x 10N

D.3.0 x 10°N

Answer: B

o Watch Video Solution

17. The shear modulus of steel is 8.1 x 10'°N /m?. A steel
nail of radius 7.5 x 10~ *m projects 0.040 m horizontally
outward from a wall. A man hangs a wet raincoat of weight
28.5 N from the end of the nail. Assuming the wall holds its
end of the nail, what is the vertical deflection of the other end

of the nail ?


https://dl.doubtnut.com/l/_eGsdGIzTDS14
https://dl.doubtnut.com/l/_4CZNvmTfNknS

A. 1.8 x 10 3m

B.3.3 x 10 %m

C.7.9x 10 %m

D.4.2 x 10 *m

Answer: C

o Watch Video Solution

18. A gymnast does a one - arm handstand. The humerus,
which is the upper arm bone between the elbow and the
shoulder joint, may be approximated as a 0.30 - m - long
cylinder with an outer radius of 1.0 x 10 *m and a hollow

inner core with a radius of 4.0 x 10~ *m. Excluding the arm,


https://dl.doubtnut.com/l/_4CZNvmTfNknS
https://dl.doubtnut.com/l/_jVkEQP41JK2L

the mass of the gymnast is 63 kg. What is the compressional

strain of the humerus ?

A4.9 x 104

B.3.5 x 104

C.2.5 x 104

D.6.4 x 104

Answer: C

o View Text Solution

19. A solid brass sphere is subjected to a pressure of
1.0 x 10° Pa due to the Earth's atmosphere. On Venus the
pressure due to the atmosphere is 9.0 x 10° Pa. By what

fraction Ar /rq (including the algebraic sign) does the radius


https://dl.doubtnut.com/l/_jVkEQP41JK2L
https://dl.doubtnut.com/l/_toIbWdpIZoRU

of the sphere change when it is exposed to the atmosphere
on Venus ? Assume that the change in radius is very small
relative to the initial radius.

A —4.4x107°

B.—4.4 x 1076

C.+5.4x107°

D.—6.2x 1074

Answer: A

o View Text Solution

20. A cylindrically shaped piece of collagen (a substance
found in the body in connective tissue) is being stretched by

a force that increases from 0 to 3.0 x 10~ 2N. The length and


https://dl.doubtnut.com/l/_toIbWdpIZoRU
https://dl.doubtnut.com/l/_PmfNZXx5NWP0

radius of the collagen are, respectively, 2.5 and 0.091 cm, and
Young's modulus is 3.1 x 10°N /m?. If the strtching obeys
Hooke's law, what is the spring constant k for collagen ?
A.3.5 x 10°N /m
B.1.0 x 10°N /m

C.3.2 x 10°N/m

D.6.4 x 10N /m

Answer: C

o View Text Solution

21. One end of a piano wire is wrapped around a cylindrical
tuing peg and the other end is fixed in place. The tuning peg

is turned so as to stretch the wire. The piano wire is made


https://dl.doubtnut.com/l/_PmfNZXx5NWP0
https://dl.doubtnut.com/l/_VpY2y2SST7mz

from steel (Y = 2.0 x 1011N/m2). It has a radius of 0.80
mm, and an unstrained length of 0.76 m. The radius of the
tuning peg is 1.8 mm. Initially, there is not tension in the wire.
Find the tension in the wire when the tuning peg its turned
through two revolutions.

A. 15,000 N

B. 12,000 N

C.9200 N

D.6100 N

Answer: B

° View Text Solution

Practice Questions More Than One Correct Choice Type



https://dl.doubtnut.com/l/_VpY2y2SST7mz

1.If o is the breaking stress of a material of density p, then
the length of the wire of that material that can hang freely

without breaking is

D. —
209

Answer: A::C

o View Text Solution

2. A uniform wire of radius r and length L hanging vertically

and fixed at its upper ends, is attached to a weight at its


https://dl.doubtnut.com/l/_SwQQp9PSLXRX
https://dl.doubtnut.com/l/_FND1vx9pz7IO

lower end. If Young's modulus for the material of the wire is Y,
the extension is

A. inversely proportional to Y.

B. inversely proportional to 72,

C. directly proportional to L.

D. inversely proportional tor.

Answer: A::B::C

o Watch Video Solution

3. A block is falling in a lake at a depth of 100 m shows 0.2%
decrease in its volume at the bottom. What is the bulk

modulus of the block ?


https://dl.doubtnut.com/l/_FND1vx9pz7IO
https://dl.doubtnut.com/l/_wTWM9ywwo3ed

A.4.9 x 10~ "dyn /mm?
B.4.9 x 105N /m?
C.4.9 x 10%dyn / cm?

D.4.9 x 10N /cm?

Answer: B

o Watch Video Solution

4.The pressure increases by 1.0 x 104N/m2 for every meter
of depth beneath the surface of the ocean. At what depth
does the volume of a Pyrex glass cube of edge length
1.0 x 10 ?m at the ocean's surface decrease by
1.0 x 107 1%n3 ? Bulk modulus of Pyrex glass s

2.6 x 10'°N /m?


https://dl.doubtnut.com/l/_wTWM9ywwo3ed
https://dl.doubtnut.com/l/_PtYJ4GUzba7w

A.10.24 x 10% inch

B.260 m

C. 853 feet

D. 0.161 mile

Answer: A::B::C::D

o Watch Video Solution

5. For the different materials it is given that Y; > Y, and

B, < Bs. Here, Y is Young's modulus of elasticity and B, the

Bulk modulus of elasticity. Then we can conclude that

A. 1is more ductile.

B. 2 is more ductile.


https://dl.doubtnut.com/l/_PtYJ4GUzba7w
https://dl.doubtnut.com/l/_JXmwOB3iR4i9

C.1is more malleable.

D. 2 is more malleable.

Answer: B::C

o Watch Video Solution

6. Choose the correct statement from the following :

A. Elastic forces are always conservative.

B. Elastic forces are not always conservative.

C.Elastic force are conservative only when Hooke's is

obeyed.

D. Elastic forces may be conservative even when Hooke's

law is not obeyed.


https://dl.doubtnut.com/l/_JXmwOB3iR4i9
https://dl.doubtnut.com/l/_nGFmqyeks1tu

Answer: B::D

o Watch Video Solution

7.For an ideal liquid :

A. the shear modulus is infinite.

B. the shear modulus is zero

C. the bulk modulus is zero.

D. the bulk modulus is infinite.

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_nGFmqyeks1tu
https://dl.doubtnut.com/l/_VgsXvRivrywQ

8. A copper and a steel wire of the same diameter are

connected end to end. A deforming force F is applied to this

composite wire, which causes a total elongation of 1 cm. The

two wires will have

A. the same stress

B. different stress

C.same strain

D. different strain

Answer: A::D

o Watch Video Solution

Practice Questions Linked Comprehension



https://dl.doubtnut.com/l/_enR2j2wkmvsp
https://dl.doubtnut.com/l/_ibxA1wzctg8r

1. A 5.0 x 10N object is hung from the end of a cross -
sectional area 0.010cm?. The wire stretches from its original
length of 200.00 cm to 200.50 cm.
What is the stress on the wire ?

A.5.0 x 10°N /m?

B.1.0 x 10N /m?

C.1.0 x 10°N /m?

D.5.0 x 10N /m?

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ibxA1wzctg8r

2. A 5.0 x 10°N object is hung from the end of a cross -
sectional area 0.010cm?. The wire stretches from its original
length of 200.00 cm to 200.50 cm.
What is the elongation strain on the wire ?

A. 1.0 x 10°

B.1.0 x 102

C.5.0 x 102

D.2.5 x 103

Answer: D

° Watch Video Solution



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

3. A 5.0 x 10°N object is hung from the end of a cross -
sectional area 0.010cm?. The wire stretches from its original
length of 200.00 cm to 200.50 cm.
Determine the Young's modulud of the wire :

A.1.0 x 10" N /m?

B.1.0 x 10°N /m?

C.2.0 x 10" N /m?

D.2.0 x 10° N /m?

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_VwNP2wTFcP44

4. Using Searle's apparatus while determining the Young's
modulus of a wire, a girl is taking measurements of different
parameters : Length of the wire, L, is 30 cm, which is
measured with a millimeter scale , diameter of the wire, d, is 1
mm, which is measured with a screw gauge. (Least count of
the screw gause is 0.01 mm, least count of the spherometer
attached to the apparatus frame is 0.005 mm, spherometer
attached to the apparatus frame is 0.005 mm , spherometer
measured the extension e of the wire , W is the weight of the
loads.)

The parameter that should be measured more carefully is

A.load on the hanger

B. length of the wire

C. diameter of the wire


https://dl.doubtnut.com/l/_zyOnSV6VgCRx

D. extension of the wire

Answer: B

° Watch Video Solution

5. Using Searle's apparatus while determining the Young's
modulus of a wire, a girl is taking measurements of different
parameters : Length of the wire, L, is 30 cm, which is
measured with a millimeter scale , diameter of the wire, d, is 1
mm, which is measured with a screw gauge. (Least count of
the screw gause is 0.01 mm, least count of the spherometer
attached to the apparatus frame is 0.005 mm, spherometer
attached to the apparatus frame is 0.005 mm , spherometer
measured the extension e of the wire , W is the weight of the

loads.)


https://dl.doubtnut.com/l/_zyOnSV6VgCRx
https://dl.doubtnut.com/l/_mQo10IbCbCHF

The load versus extension graph should be (if the extension is

in elastic limit)

A.straight line

B. curved line

C. broken line

D. any of the above

Answer: D

o View Text Solution

6. Using Searle's apparatus while determining the Young's
modulus of a wire, a girl is taking measurements of different
parameters : Length of the wire, L, is 30 cm, which is

measured with a millimeter scale , diameter of the wire, d, is 1


https://dl.doubtnut.com/l/_mQo10IbCbCHF
https://dl.doubtnut.com/l/_fZCvOejkIB1S

mm, which is measured with a screw gauge. (Least count of
the screw gause is 0.01 mm, least count of the spherometer
attached to the apparatus frame is 0.005 mm, spherometer
attached to the apparatus frame is 0.005 mm , spherometer
measured the extension e of the wire , W is the weight of the
loads.)

The maximum fractional error in the measurement of Y is

AW | AL Ad Al

w L d

AW AL 2Ad A
+ = - + —

W L d [
AW+AL+2Ad+Al
|14 L d l

DAW AL+Ad+Al
W L d l

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fZCvOejkIB1S

Practice Questions Matrix Match

1. Match the statement in Column | with the statements in

Column Il. One or more than one choice from Column Il can


https://dl.doubtnut.com/l/_jf5tuNGQPvFv

match with a statement from Column 1.

Column I Column II
(a) If the wire is pulled at its ends (p) Young’s
by equal and opposite forces of modulus (Y)

magnitude F so that it undergoes an
elongation x, according to Hooke’s
law, F=-kx, where k is the force
constant, Force constant (k) of the
wire will depend on
(b) Let us suspend the wire vertically  (gq) elongation (x)
from a rigid support and attach
amass m at its lower end. If the
mass is slightly pulled down and
released, it executes SHM of a time
period that will depend on
(c) Ifthe given wire is fixed between (r) length (1)
two rigid supports and its
temperature is decreased, then the
thermal stress that develops in the
wire will depend on
(d) Work done in stretching the wire (s) area of cross-

to alength 1 + x will depend on section (a)

o View Text Solution



https://dl.doubtnut.com/l/_jf5tuNGQPvFv
https://dl.doubtnut.com/l/_RtJuja0d5eiE

2. Match the statement in Column | with the statements in

Column Il. One or more than one choice from Column Il can

match with a statement from Column |I.

Column I Column IT
(a) Young’s modulus (p) p?/ 14
(b) Bulkmodulus  (g) -
(¢) Compressibility (7) _Azi;li//zd
(d) Poisson’s ratio (s) —A_P“//

° View Text Solution

3. In the given table, Young's modulus, bulk modulus, and
shear modulus of some materials are listed in Columns I, Il

and lll, respectively.


https://dl.doubtnut.com/l/_RtJuja0d5eiE
https://dl.doubtnut.com/l/_4TAJ3RBNdRBI

Column | Colwmn 11 Columa 1T

M Thcraboo! (i) o 1y Dustorteon
the change f— Loy action
Ihl‘ﬂ‘llﬂ # --nl-
the hody '
dug 10 the ¢
delormation FrrT -'.-’:’.-’ff.f Trrr
W its ongnal ' e
keagth in the
directon of
the foree.



https://dl.doubtnut.com/l/_4TAJ3RBNdRBI

Column 1 Columa I1 Column [N
(Il The ratio of (i)
the change n
volume of bhe
body 1o the
deformaton - | i

L fiS O gnnal
volume.

\\(\k&hh\
|~

PEARRRRRRY

Iy The rato of i) I (L) Tensle or
‘ N

the change 1 Compressive
i length [?;:::::ir‘ siram
{ breadth of & F J

rectangular T,-" h
bar ar X
dhamcier of &
circular bar)
of the body
due 10 the
deformaton
10 1ts ongunsl
length
(breadth of a
reclangular
bair o
dhameier of
o curcular
bar ) i the
direction
perpendicular
1o the foree
{1V} Stran i) uniading (M) Axal straan

The correct combination that defines the characteristics of

linear strain is


https://dl.doubtnut.com/l/_4TAJ3RBNdRBI

A. (1) (i) (L)

B. (IV) (i) (M)

C. (1) (iv) (K)

D. (1) (ii) (L)

Answer:

o View Text Solution

4. In the given table, Young's modulus, bulk modulus, and
shear modulus of some materials are listed in Columns I, Il

and lll, respectively.


https://dl.doubtnut.com/l/_4TAJ3RBNdRBI
https://dl.doubtnut.com/l/_WzMduMhFHLrS



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

Colomn | C aduma 11

(I The rabo of  fiiy
the change in
voluwme of the
bowdy 10 the
deformateon

o 1is Orgunal

volume.

AR

PR

(M) The rato of
the change
in length

{ breadth of a
rectangular
bar or
diamcter of a
circular bar )
of the body
due 10 the
deformaton
1o 5ls Original
fength
(breadth of a
reclangular
bar ar
dhameter of
A carcular
bar ) wn the
difection
perpendcular

o the loree
Stramn

BCCUITI AT Y
a sheanng

ACTRML

________

()

(K) Dilatation

M) Anal strasn

The correct combination that

defines the characteristics of


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

lateral strain is

A. (1) (ii) (L)

B. (1) (iv) (M)

C. () (iii) (K)

D. (1) (i) (M)

Answer:

o View Text Solution

5. In the given table, Young's modulus, bulk modulus, and
shear modulus of some materials are listed in Columns I, I

and lll, respectively.


https://dl.doubtnut.com/l/_WzMduMhFHLrS
https://dl.doubtnut.com/l/_x8RKQwVzkY6F



https://dl.doubtnut.com/l/_x8RKQwVzkY6F

PLARLLRRRN

-—

() The ratwo of
the change
in length
{breadth of a 7
rectangular
bar ar Loy
diamcter of a

circu lar bar |

of the body

due 10 the

detod malon

1o ils onguna)

length

{breadth of a

reclangulas

bar or

duameter of

a cutcular

bar ) o the

directyon

perpendular

1o the foree
Stram

()

a shearing
WM.

(M) Amnal strasn

The correct combination that defines the characteristics

volumetric strain is


https://dl.doubtnut.com/l/_x8RKQwVzkY6F

A. (1) (iii) (K)

B. (1) (i) (K)

C. () (iii) (L)

D. (1) (ii) (L)

Answer:

° View Text Solution

Practice Questions Integer Type

1. The Leaning Tower of Pisa is 59.1 m high and 744 m in

diameter. The top of the tower is displaced 4.01 m from the

vertical. Treat the tower as a uniform, circulary cylinder. What


https://dl.doubtnut.com/l/_x8RKQwVzkY6F
https://dl.doubtnut.com/l/_LvuMwbOQxb5M

additional displacement (in m), measured at the top, would

bring the tower to the verge of toppling ?

o Watch Video Solution

2. A cylindrical aluminium rod, with an initial length of 0.8000
m and radius 1000.0 um, is clamped in place at one end and
then stretched by a machine pulling parallel to its length at
its other end. Assuming that the rod's density (mass per unit
volume) does not change, find the force magnitude that is
required of the machine to decrease the radius to 999.9um
(The yield strength is not exceeded,

Ealuminium = 70 x 109N/m2)

o Watch Video Solution



https://dl.doubtnut.com/l/_LvuMwbOQxb5M
https://dl.doubtnut.com/l/_WpwSMfGU1gZH

3. Figure shows a 300 kg cylinder that is horizontal. Three
steel wires support the cylinder from a ceiling. Wires 1 and 3
are attached at the ends of the cylinder, and wire 2 is
attached at the center. The wires each have a cross - sectional
area of 2.00 x 10~ ®m?. Initially (before the cylinder was put
in place), wires 1 and 3 were 2.0000 m long and wire 2 was
6.00 mm longer than that. Now (with the cylinder in place), all
three wires have been stretched. What is the tension in wire 1

(kN) ? (Egteq = 200 x 10°N /m?)

Ceilng

o Watch Video Solution



https://dl.doubtnut.com/l/_jTCMPhRv5XaY

