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MECHANICAL PROPERTIES OF SOLIDS

1. The potential energy function for the force between two atoms

in a diatomic molecule is approximate given by

a b

U(r) = — — —, where a and b are constants and 7 is the
r12 6

distance between the atoms. If the dissociation energy of the

moleculeis D = [U(r = 00) — Uyt equilibrium), D is

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QTU4iYbZAxex

2. Find out longitudinal stress and tangential stress on a fixed

block.
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° Watch Video Solution

3. A uniform rope of mass M and length L, on which a force F'is
applied at one end, then find stress in the ropw at a distance x

form the end where force is applied?

o Watch Video Solution



https://dl.doubtnut.com/l/_3Uy9l8UmNE0K
https://dl.doubtnut.com/l/_meEp5yBAe3Un

4. Two equal and opposite forces F' and —F' act on a rod of
unifrom cross-sectional ara A, as shown in the figure. Find the (i)

shearing (ii) longitual stress on the section AB.

A
F<+— —»F

0
B

° Watch Video Solution

5. A rubber rope of length 8m is hung from the ceiling of a room.
What is the increase in length of the rope due to its own weight?
(Given: Young's modulus of elasticity of rubber = 5 x 10° N /m?

and density of rubber = 1.5 x 103kg/m3.Takeg = 10m3_2)

° Watch Video Solution



https://dl.doubtnut.com/l/_XYMHnQCS34BG
https://dl.doubtnut.com/l/_6FSk0bs2HCJz

6. The length of a metal wire is [; when the tension in it is F} and

l2 when the tension becomes F5. Find the natural length of wire.

° Watch Video Solution

7. A horizontally orientied unifrom copper rod of length [ is
rotating about a vertical axis passing through its centre.
Calculate the rotated frequency at which the rod ruptures.
Breaking or rupture strength of copper is o and density of

copper is p.

e

F F+dF
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https://dl.doubtnut.com/l/_6FSk0bs2HCJz
https://dl.doubtnut.com/l/_CMMgsyFxd7KT
https://dl.doubtnut.com/l/_jQ17TNhawXNN

° Watch Video Solution

8. A ring of radius » made of wire of density p is rotated about a
stationary vertical axis passing through its centre and
perpendicular to the plane of the ring as shown in the figure.
Determine the angular velocity (in rad/s) of ring at which the ring

breaks. The wire breaks at tensile stress o. Ignore gravity. Take

o/p=4andr = 1m.

iig=®

° Watch Video Solution



https://dl.doubtnut.com/l/_jQ17TNhawXNN
https://dl.doubtnut.com/l/_cREuabsUdYxM
https://dl.doubtnut.com/l/_SpUNAr5V65Yq

9. A body of mass m s connected to an inextensible thread of
length L si whirled in horizontal circle. Find the maximum
angular velocity with which it can be whirsted without breaking

the thread (Breaking stress of thread = S)

° Watch Video Solution

10. The adjacent graph shows the estension (Al) of a wire of
length Tm suspended from the top of a roof at one end and with
a load W connected to the other end. If the cross-sectional area

of the wire is 10~ %mn?, calculate the Young's modulus of the


https://dl.doubtnut.com/l/_SpUNAr5V65Yq
https://dl.doubtnut.com/l/_DUMMlxYZ5akr

material of the wire.

A(x10~*m)

o Watch Video Solution

11. A slightly conical wire of length [ and radii, 7y and 7y is
strecthced by two forces each of magnitude F' applied parallel to
length in opposide directions and normal to end faces. If Y

denotes the Young's modulus then find the elogation of the wire


https://dl.doubtnut.com/l/_DUMMlxYZ5akr
https://dl.doubtnut.com/l/_mytChRMpR2WC

(ry > rq).

° Watch Video Solution

12. A steel rod of cross-sectional area 1m? is acted upon by forces
as shown in the Fig. Determine the total elongation of the bar.

Take Y = 2.0 x 10'' N /m?
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13. A uniform rod of length [, mass m, cross-sectional area A and
Young's modulus Y is rotated in horizontal plane about a fixed
vertical axis passing through one end, with a constant angular
velocity w. Find the total extension in the rod due to the tension

produced in the rod.

° Watch Video Solution

14. A uniform rod of length L and mass M is pulled horizontally
on a smooth surface with a force F'. Determine the elongation of

rod if Young's modulus of the material is Y.

° Watch Video Solution



https://dl.doubtnut.com/l/_LiNjKFVDWtDi
https://dl.doubtnut.com/l/_wIrxm4YVscuO
https://dl.doubtnut.com/l/_fBvSBBoZCUZs

15. A rod PQ of length 1.05m having negligible mass is
supported at its ends by two wires one of stell (wire A), and the
other of aluminium (wire B) of equal lengths as shown in fig. The
cross-sectional areas of wires A and B are 1.0mm? and 2.0mm?
respectively. At what point along the rod a load W be suspended
in order to produce

(a) equal stress, (b) equal strains in both steel an aluminium.

(Y;,teel = 200GP(1, Yaluminium - 70GP(1)
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° Watch Video Solution
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https://dl.doubtnut.com/l/_WtB6k8lx3UOV

16. A reinforced concrete column consists of concrete filled with
iron bars. Assume that iron occupies one-twentieth of the total
cross-section area and Young's modulus of concrete is one-tenth
of that of iron. The concrete column is under a compressive load

P.Determine the fraction of load on the concrete.

o Watch Video Solution

17. Two rods are joined between fixed supports as shown in the
figure. Condition for no change in the length of individual rods
with the increase of temperature will be

(a1, @g = linear expansion coefficient

A, Ay = Areaofrods


https://dl.doubtnut.com/l/_ZoD7GCb8NvYB
https://dl.doubtnut.com/l/_Zabwq5OwpG0e

Y7,Y; = Young modulus )

OC1A1Y1

° Watch Video Solution

18. A steel of area of cross-section A and length 2L is calmped
family between two rigid supports separated by a distance "2L’.
A body is hung from the middle point sags by a distance z.

Calculate the mass of the body body and the angle made by the


https://dl.doubtnut.com/l/_Zabwq5OwpG0e
https://dl.doubtnut.com/l/_n1R8c5r0kerj

string with the horizontal. (Young's modulus of Steel =Y)

° Watch Video Solution

19. A mild steel wire of length 1.0m and cross sectional area
5.0 x 10~ %2em? is stretched, within its elastic limit horizontally

between two pillars. A mass of 100g is suspended form the


https://dl.doubtnut.com/l/_n1R8c5r0kerj
https://dl.doubtnut.com/l/_gleiEdjldJZ9

midpont of the wire. Calculate the depression at the midpoint

(Y;teel - 2OOGPG’)

° Watch Video Solution

20. The edges of an aluminum cube are 10cm long. One face of
the cube is firmly fixed to a vertical wall. A mass of 100kg is then
attached to the opposite face of the cube. Shear modulus of
aluminum is 25 x 10° Pa, the vertical deflection in the face to

which mass is attached is

o Watch Video Solution

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

15.2 X 19.1mm is pulled in tension with 45500N, force


https://dl.doubtnut.com/l/_gleiEdjldJZ9
https://dl.doubtnut.com/l/_DwedtJeApmNR
https://dl.doubtnut.com/l/_7hKiK9qaCmKT

producing only elastic deformation. Calculate the resulting

strain. Shear modulus of elasticity of copper is 42 x 10° Nm ~2.

o Watch Video Solution

22. Two cylinders A and B of the same matieral have same
length, their radii being in the ratio of 1: 2 repectively. They are
joined end to end as shown in figure. The upper end of A is
rigidly fixed. The lower end of B is twised through an angle 6, the
angle of twist of the cylinder A is:

=

o

o Watch Video Solution

23. 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


https://dl.doubtnut.com/l/_7hKiK9qaCmKT
https://dl.doubtnut.com/l/_vOLuJ7GM2HFW
https://dl.doubtnut.com/l/_puOusTHFupor

1.03 x 10°kgm ~3? Compressibilty of water

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

° Watch Video Solution

24, Determine the volume contraction of a solid copper cube, 10
cm on an edge when subjected to hydraulic pressure of

7 x 10° Pa. Bulk modulus of copper = 140 Gpa.

° Watch Video Solution

25. A material has normal density p and bulk modulus K. The
increase in the density of the material when it is subjected to an

external pressure P from all sides is

° Watch Video Solution



https://dl.doubtnut.com/l/_puOusTHFupor
https://dl.doubtnut.com/l/_GTWwZ7MWwKD1
https://dl.doubtnut.com/l/_yukZHyYXlsOe
https://dl.doubtnut.com/l/_OxnbAbC2DmGs

26. A copper wire of cross sectional asrea 0.01 cm is under a
tension of 20 N. Find the decrease in the cross sectional area.
Young modulus of copper = 1.1 x 10 Nm ~2 and Poisson ratio

0.32.

° Watch Video Solution

27. When a wire of length 10m is subjected to a force of 100N
along its length, the lateral strain produced is 0.01 x 10~ 3. The
poisson's ratio was found to be 0.4. If area of cross section of

wire is 0.25m?, its young's modulus is

o Watch Video Solution

28. The pressure that has to be applied to the ends of a steel wire

of length 10cm to keep its length constant when its temperature


https://dl.doubtnut.com/l/_OxnbAbC2DmGs
https://dl.doubtnut.com/l/_y4g6BujsOxHI
https://dl.doubtnut.com/l/_TXr4hPhTmLtV

is raised by 100°C is : (For steel Young's modulus is

2 x 10" Nm~% and coefficient of thermal expansion is

1.1 x 107°K-1)

° Watch Video Solution

29. 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
N

bones can stand a stress of 1.0 x 108—2, calculate the Young's

m

modulus for the material of the bone.

° Watch Video Solution

30. A copper wire 2m long is stretched by 1mm. If the energy
strored in the stretched wire is converted into heat, then

calculate the rise in temperature of the wire.



https://dl.doubtnut.com/l/_TXr4hPhTmLtV
https://dl.doubtnut.com/l/_4iC3N143yujX
https://dl.doubtnut.com/l/_gDfxuEaDoaIs
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31. A catapult consists of two parallel rubber cords each of length
20cm and cross-sectional area 5¢m?. When stretched by 8cm, it
can throw a stone of mass 4gm to a vertical height 5m, the

Young's modulus of elasticity of rubber is [g = 10m/secz}

o Watch Video Solution

32. A uniform cylinder of length L and mass M having cross-
sectional area A is suspended, with its length vertical, from a
fixed point by a massless spring such that it is half submerged in
a liquid of density o at equilibrium position. The extension x of

the spring when it is in equlibrium is:

° Watch Video Solution



https://dl.doubtnut.com/l/_gDfxuEaDoaIs
https://dl.doubtnut.com/l/_jqT4qXnUqoKl
https://dl.doubtnut.com/l/_16icHcnaOApX
https://dl.doubtnut.com/l/_0kFqLtrfzk4J

33. A spring of force constant 800N /m has an extension of 5cm.

The work done in extending it from 5cm to 15cm is

° Watch Video Solution

34. Two springs of spring constants 1500N /m and 3000N /m
respectively are streched by the same force. The potential energy

gained by the two springs will be in the ratio

° Watch Video Solution

1. Reason for the deforemation of a regular body is

A. bulk strain


https://dl.doubtnut.com/l/_0kFqLtrfzk4J
https://dl.doubtnut.com/l/_EPhoJ0XTQfIC
https://dl.doubtnut.com/l/_Xl6cw3QlMuME

B. shearing strain

C. linear strain

D. laterial strain

Answer: B

° Watch Video Solution

2.For a gas elastic limit

A. exists

B. eoes not exist

C. exists only at absolute zero

D. exists for a perfect gas

Answer: B



https://dl.doubtnut.com/l/_Xl6cw3QlMuME
https://dl.doubtnut.com/l/_wcEwQOTBUlJG

| Q@ Watch Video Solution

3. Which of the following affects the elasticity of a substance

A. hammering and annealing

B. change in temperature

C. impurity in substance

D. all of these

Answer: D

° Watch Video Solution

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

strain produced in the spring is


https://dl.doubtnut.com/l/_wcEwQOTBUlJG
https://dl.doubtnut.com/l/_gQ2CPaCEZbi5
https://dl.doubtnut.com/l/_yi3g30zLaO3P

A. volume strain

B. longitudinal strian

C.shearing strain

D. all the above

Answer: C

o Watch Video Solution

5. Three wires A, B, C' made of different materails elongated by

1.5, 2.5, 3.5mm, under a load of 5kg. If the diameters of the

wires are the same, the most elastic material is that of

A A

B.B

c.C


https://dl.doubtnut.com/l/_yi3g30zLaO3P
https://dl.doubtnut.com/l/_GwwrnwpQpIP7

D. A, B&C are correct

Answer: A

° Watch Video Solution

6. The modulus of elasticity is dimesionally equivalent to

A. stress

B. surface tension

C. strain

D. coefficient fo visocity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GwwrnwpQpIP7
https://dl.doubtnut.com/l/_yB10aAhErLfg
https://dl.doubtnut.com/l/_mNHU0sn0yBM0

7.For a perfectly rigid body

A. Zero

B. inifinity

C.1

D.2

Answer: B

° Watch Video Solution

8. Statement-1: Cp — C(v) = R is true for monoatomic gases
only.
Statement-2 : The relation applies equally to all gases.

A.young's modulus

B. bulk modulus


https://dl.doubtnut.com/l/_mNHU0sn0yBM0
https://dl.doubtnut.com/l/_JVOO0evZzxlo

C. modulus of rigidity

D. all the above

Answer: B

° Watch Video Solution

9. As temperture increases the Young's modulus of the material

of a wire

A. increases

B. decreases

C.remains the same

D. becomes infinite

Answer: B



https://dl.doubtnut.com/l/_JVOO0evZzxlo
https://dl.doubtnut.com/l/_o0QET6J0zqMu

[ @ \Watch Video >olution ]

10. If stress is numbercially equal to young's modulus, the

elongation will be

A.1/4 the original length

B.1/2 the orginla length

C. equal to the orginal length

D. twice the original length

Answer: C

o Watch Video Solution

11. A wire elongastes by 1.0 mm when a load W ils hung from it. If

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


https://dl.doubtnut.com/l/_o0QET6J0zqMu
https://dl.doubtnut.com/l/_l47edTWUrYnc
https://dl.doubtnut.com/l/_U7S9lUf358ZO

the two ends the elongation of the wire will be

A 0.bmm

B.1mm

C.2mm

D.4mm

Answer: B

o Watch Video Solution

12. A uniform rod of length L and mass M is pulled horizontally
on a smooth surface with a force F'. Determine the elongation of

rod if Young's modulus of the material is Y.

Al =
o

B.laA


https://dl.doubtnut.com/l/_U7S9lUf358ZO
https://dl.doubtnut.com/l/_zp07SKR1to63

C.la—

D.laY

Answer: C

° Watch Video Solution

13. The bulk modulus for an incompresssible liquid is

A. infinity

B. unity

C.zero

D. between 0 and 1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zp07SKR1to63
https://dl.doubtnut.com/l/_SdPd9WUhT3nV

14. Shearing strain is expreseed by

A. angle of twist
B. angle of shear
C. decrease in volume

D. increases in volume

Answer: B

° Watch Video Solution

15. Braking froce per unit area of cross section of a wire is called

A.yield point

B. tensile stress


https://dl.doubtnut.com/l/_SdPd9WUhT3nV
https://dl.doubtnut.com/l/_6HtsotBtTEEo
https://dl.doubtnut.com/l/_fH6LGnZepNGG

C. ductility

D. breaking stress

Answer: D

° Watch Video Solution

16. The property of metals where by they could be drawn into

thin wires beyond their elastic limit without breaking is

A. ductiliy

B. malleabilty

C. elasticity

D. hardness

Answer: A

n


https://dl.doubtnut.com/l/_fH6LGnZepNGG
https://dl.doubtnut.com/l/_ZtFBMyqgiHGA

| ¥ Watch Video Solution |

17.The breaking stress of a wire depends on

A. material of the wire

B. length of the wire

C.radius of the wir

D. shape of the cross section

Answer: A

° Watch Video Solution

18. A wire can sustain the weight of 40kg before breaking. If the
wire is cut into 4 — n equal parts, each part can sustain a weight

of ...kfg


https://dl.doubtnut.com/l/_ZtFBMyqgiHGA
https://dl.doubtnut.com/l/_U62HPhfHab3f
https://dl.doubtnut.com/l/_VCx5HsJ2EyWP

A. 40

B. 160

C.10

D. 20

Answer: A

° Watch Video Solution

19. The graph shows the change "Al’ in the length of a thin

uniform wire used by the application of force F' at different


https://dl.doubtnut.com/l/_VCx5HsJ2EyWP
https://dl.doubtnut.com/l/_ydS5p5w05NE3

temperatures T and T5. The variation suggests that

sy

T,

O

AT, =T
B.T1 < 15

CTy > T

AL—>

D. cannot be preidiced

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ydS5p5w05NE3

20.If the length of the wire is doubled the strain produced is

A.0.5
B.1
C.0.25

D.2

Answer: B

o Watch Video Solution

21. A Copper wire and steel of the same diameter and length are
connected end to end and a force is applied, which stretches

their combined length by 1 cm. The two wires will have

A. the same stress and strain


https://dl.doubtnut.com/l/_GfJG9Gt2KFZU
https://dl.doubtnut.com/l/_uGAwz8ynTtz1

B. the same strain but different stresses

C.the same stress but different strains

D. different stress and strains

Answer: C

o Watch Video Solution

22. An iron bar of length L. Cross section A and Young's modulus
Y is heated from 0°C to 100°C. If this bar is held so that it is not
permitted to bend and to expand, the force F' that is develop, is

proportional to

Al

B. /1


https://dl.doubtnut.com/l/_uGAwz8ynTtz1
https://dl.doubtnut.com/l/_NeMqDgHlZlmr

Answer: C

° Watch Video Solution

23. Three wires A, B, C made of the same material and radius
have different lengths. The graph in the figures show the

elongation-load variation. The longest wire is

Y

4 C
B

X


https://dl.doubtnut.com/l/_NeMqDgHlZlmr
https://dl.doubtnut.com/l/_YpyLMUi23080

A A

B.B

c.C

D. All

Answer: C

° Watch Video Solution

24. According to Hooke's law of elasticity the ratio of stress too

strain

A. does not remain constant

B. remain constant

C.increases

D. decreases


https://dl.doubtnut.com/l/_YpyLMUi23080
https://dl.doubtnut.com/l/_nmwW16GNS0X5

Answer: B

° Watch Video Solution

25. The law which governs the working of a spring balance is

A. Kepler's law

B. Robort Hooke's law

C. Newton's law

D. Young's law

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nmwW16GNS0X5
https://dl.doubtnut.com/l/_jdJ7uILKU3RA

26. A body subjected to strain a number of times does not they

Hook's law due to

A.yield point

B. breaking stress

C. elastic fatigue

D. permanent set

Answer: C

o Watch Video Solution

27. 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 lowest point


https://dl.doubtnut.com/l/_dD8YaZY8SToF
https://dl.doubtnut.com/l/_utnMXG0wvWBZ

B. when mass is at the highest point

C. when wire is horizontal
: 1 1
D.when mass is an angle of cos —— | from upward

/2

vertical

Answer: A

o Watch Video Solution

28. Steel is preferred for making springs over copper because

A.Y of steel is more than that of copper.

B. steel is cheaper

C.Y of copper is more than steel

D. steel is less likely to be oxidised


https://dl.doubtnut.com/l/_utnMXG0wvWBZ
https://dl.doubtnut.com/l/_LUJozYsdTqA0

Answer: A

° Watch Video Solution

29. Elongation of a wire under its own weight is independent of

A.length

B. area of cross section

C. density

D. young's modulus

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LUJozYsdTqA0
https://dl.doubtnut.com/l/_FhkBwTNUud2n

30.The young's modulus of a wire of length (L) and radius (r) is Y.
) L ..r .
If the length is reduced to§ and radius 7 then its young's
modulus will be
AY /2
B.2Y
c.Y

D.4Y

Answer: C

° Watch Video Solution

31. The dimensional formula for young's modulus is

AMUL=1T 2


https://dl.doubtnut.com/l/_UVl7ml0wz9ik
https://dl.doubtnut.com/l/_28TD7iGWuWz3

B. M'L'T?

C.M'L3T 2

D. M ~1L3T 2

Answer: A

° Watch Video Solution

32. The modulus of rigidly of a liquid is

A. zero

B.1

C. infinity

D. some other finite value

Answer: A



https://dl.doubtnut.com/l/_28TD7iGWuWz3
https://dl.doubtnut.com/l/_GInzHiB55sor

| P Watch Video Solution

33. The young's modulus of air is

A. infinity

B. more than 1 but not infinity

C.less than 1 but not zero

D. zero

Answer: C

° Watch Video Solution

34.Young's modulus for perfectly plastic body is

A. zero


https://dl.doubtnut.com/l/_GInzHiB55sor
https://dl.doubtnut.com/l/_IzWvC2iUW8gu
https://dl.doubtnut.com/l/_A1VHVlT8if6I

B. infinity

C.1

D. some other finite value

Answer: A

° Watch Video Solution

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

A. zero

B.1

C. infinity

D. some other finite value

Answer: C



https://dl.doubtnut.com/l/_A1VHVlT8if6I
https://dl.doubtnut.com/l/_tkuJeVVoODDa

| &P Watch Video Solution

36. Within elastic limit, which of the following graphs correctly
represents the variation of extension in the length of wire with
the external load?

A. straight line with negative slope

B. straight line with zero slope

C. Straight line with positive slope

D. None of the above

Answer: C

o Watch Video Solution

37. Which of the folliwing substances has the highest elastictiy


https://dl.doubtnut.com/l/_tkuJeVVoODDa
https://dl.doubtnut.com/l/_HOL8s2v71QcO
https://dl.doubtnut.com/l/_gB295Re5lCQB

A. Rubber

B. Steel

C. Copper

D. Wood

Answer: B

° Watch Video Solution

38. A steel wire is stretched by bkwt. If the radius of the wire is
doubled its Young's modulus

A. remains unchanged

B. becomes double

C. becomes half

D. becomes 1/4 times


https://dl.doubtnut.com/l/_gB295Re5lCQB
https://dl.doubtnut.com/l/_QqwV0ePKrtZk

Answer: A

° Watch Video Solution

39. A stone is suspended in a tub of water with copper wire.

Another stone of equal mass is suspended in kerosene with equal

length of copper wire then

A.Young's modulus is more in the first case

B. Young's modulus is more in the second case

C. elongatin will be less in the former case

D. elongation will be more in the former case

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QqwV0ePKrtZk
https://dl.doubtnut.com/l/_PpEQONry3fuw
https://dl.doubtnut.com/l/_jMUP6md4Lde5

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

temperature T. The isothermal bulk modulus of the gas is

AL
2

B. P

C.vP

PdP

dav

Answer: B

o Watch Video Solution

41. K is the force constant of a spring. The work done in

increasing its extension from [y to 5 will be

AK(ly — 1)


https://dl.doubtnut.com/l/_jMUP6md4Lde5
https://dl.doubtnut.com/l/_xxwmd0HxDSom

B. K /2(ls + 1y)
CK(-1)

K
D. 5 (3 - 1)

Answer: D

o Watch Video Solution

42. A wire of length L and cross sectional area A is made of a
material of Young's modulus Y. If the wire is streched by an

amount x, the work done is.............

Yax
2L

Y Ax?
L

Y Ax?
2L

2Y Ax?
L



https://dl.doubtnut.com/l/_xxwmd0HxDSom
https://dl.doubtnut.com/l/_5ySWfETJJiLS

Answer: C

° Watch Video Solution

43. The following substances which posses rigidity modulus

A. only Solids

B. only liquids

C. liquids and Gases

D. solids, Liquids and Gases

Answer: A

° Watch Video Solution

44.The poisson's ratio cannot have the value


https://dl.doubtnut.com/l/_5ySWfETJJiLS
https://dl.doubtnut.com/l/_0T4ZmeRejYA2
https://dl.doubtnut.com/l/_aUnEZhflgJEY

A. 0.7

B.0.2

C.0.1

D.0.3

Answer: A

° Watch Video Solution

45. When a rubber cord is streched, the changed in volume in
neglible compared to the change in its linear dimension. Then
Posisson's ratio for rubber is

A. infinite

B. Zero

C.0.5


https://dl.doubtnut.com/l/_aUnEZhflgJEY
https://dl.doubtnut.com/l/_fvE8c8ns5CtF

Answer: C

° Watch Video Solution

46. What is the possible value of Poisson's ratio of a substance?

A—-1<oc<0.5

B.—05<0<10

C.0.5b<o <10

D.—10. <o <0.5

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fvE8c8ns5CtF
https://dl.doubtnut.com/l/_ISe9GQ0Wbm9s
https://dl.doubtnut.com/l/_rotPiRiQZ1BC

47. What is the possible value of Poisson's ratio of a substance?

Al

B.0.9

C.0.8

D.0.4

Answer: D

° Watch Video Solution

48. 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)


https://dl.doubtnut.com/l/_rotPiRiQZ1BC
https://dl.doubtnut.com/l/_rzuNZPsSuamW

strain (&) and elastic potential energy(U) ]

'>X'

A. X =stress, Y =strain
B. X =strain, Y =stress
C. X =stress, Y =elastic energy

D. X =elastic energy, Y =stress

Answer: D

° Watch Video Solution



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

49, The elastic after effect show that the

A. strain in a material is lagging behind stress

B. strain produced is quick

C. elasticity of the material vanishes

D. strain is develop very slowly

Answer: A

o Watch Video Solution

50. A student plots a graph from hs readings on the
determination of Young modulus of a metal wire but forgets to
put the labels figure. The quantities on X and Y axes may be
respectively

=

| ]


https://dl.doubtnut.com/l/_BxAg4blIBbBS
https://dl.doubtnut.com/l/_0fEF37b0Lvu9

A. weight hund and extension

B. stress applied and extension

C. stress applied and strain produced

D. stress appleid and energy stored.

Answer: D

o Watch Video Solution

51. A wire extends by "I’ on the application of load 'mg’. Then
the energy stored in it is

A.mgl

B.mgl /2

C.mg/l

D. mgl?


https://dl.doubtnut.com/l/_0fEF37b0Lvu9
https://dl.doubtnut.com/l/_BVIGmn0WHXHR

Answer: D

° Watch Video Solution

52. A metallic rod of length 'L’ and cross-section "A’ has
Young's modulus 'Y’ and coefficent of linear expansion 'a’. If
the rod is heated to a temperature. 'T" the energy stored per unit

volume is:

1
A EYa2T2

1
B. EYAasz

1

1
D. EYA%FT?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BVIGmn0WHXHR
https://dl.doubtnut.com/l/_mwcI1aWViP8Z

Stress
O

Strain
53.

The stress strain curves for brass, steel and rubber are shown in
the figure. The lines A, B and C are for

A. rubber, brass and steel respectively

B. brass, Steel and rubber respectively

C. steel, brass and rubber respectively


https://dl.doubtnut.com/l/_mwcI1aWViP8Z
https://dl.doubtnut.com/l/_LPg9MRPPOFh6

D. steel, rubber and brass respectively.

Answer: C

o Watch Video Solution

54. When a small block is suspended at the lower end of an
elastic steel wire hanging form the celling, there is a loss in
gravitational potential energy (U) of earth-block system then

A. the lost energy is irrecoverable

B. the entire can be recovered

C. the lost energy which is irrecoverable is 'U’

D. the lost energy which is irrecoverable is U /2

Answer: D

| o Wiakt A \tAAA CAliidkian



https://dl.doubtnut.com/l/_LPg9MRPPOFh6
https://dl.doubtnut.com/l/_khTo6gyztKlk
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55. The diagram represents the applied force per unit area (F)

with the strain (X) produced in a thin wire of uniform

F

¢

> X

O

cross-section in the curve shown. The region in which the wire
behaves like a viscous liquid is

A.ab

B. bc

C.cd


https://dl.doubtnut.com/l/_khTo6gyztKlk
https://dl.doubtnut.com/l/_ihyktL4o6nUL

D. oa

Answer: B

° Watch Video Solution

56. A unifrom rod is fixed at one end to a rigid support, its

temperture is gradually increased the representaion of graph


https://dl.doubtnut.com/l/_ihyktL4o6nUL
https://dl.doubtnut.com/l/_3tQGWCyyJAeS

strain (e) versus increment in temperature A6 is

I

Ad

c.C

D.b


https://dl.doubtnut.com/l/_3tQGWCyyJAeS

Answer: B

o Watch Video Solution

57. The load versus extension graph for four wires of same
material is shown.

The thinnest wire is represented by the line

O Extension


https://dl.doubtnut.com/l/_3tQGWCyyJAeS
https://dl.doubtnut.com/l/_rPh0BmbOq7gU

A.OA

B.OB

C.0C

D.OD

Answer: A

° Watch Video Solution

58. Which of the following stress versus strain curve representes

cast iron?


https://dl.doubtnut.com/l/_rPh0BmbOq7gU
https://dl.doubtnut.com/l/_9BAcKe0GxfZZ

Stress

. (¢ Stramn
2
R
C. a Strain
b
D. Strain
Answer: B

° Watch Video Solution

59. A graph is shown between stress and strain for a metal. The

part in which Hooke's law holds good is


https://dl.doubtnut.com/l/_9BAcKe0GxfZZ
https://dl.doubtnut.com/l/_P1ku4FLRU5Pn

Stress

A.OA

B.AB

C.BC

D.OD

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_P1ku4FLRU5Pn

60. In the above graph, point B indicates

A. Breaking point

B. Limiting Pooint

C.Yield point

D. Elastic limit

Answer: C

o Watch Video Solution

61.In the above graph, point D indicates

A. Limiting Pooint

B. Yield point


https://dl.doubtnut.com/l/_P1ku4FLRU5Pn
https://dl.doubtnut.com/l/_y0XOfLEswn1b
https://dl.doubtnut.com/l/_DQFfrNyRU8lX

C. Breaking point

D. Elastic limit
Answer: C
° Watch Video Solution

Strain

0O —>>

Stress
62.

The strain stress curves of three wires of different materials are



https://dl.doubtnut.com/l/_DQFfrNyRU8lX
https://dl.doubtnut.com/l/_Qv9KufTgCuA0

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

The figure shown that

A. Elasticity of wire " P’ is maximum

B. Elasticity fo wire 'Q)”" is maximum

C. Tensile strength of R’ is maximum

D. Elasticity P, Q&R are same

Answer: A

o Watch Video Solution

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

Consider of the following statements


https://dl.doubtnut.com/l/_Qv9KufTgCuA0
https://dl.doubtnut.com/l/_HBqaZ5VMJK9X

:

S = >

. 1t will be easier to compress this rubber than expand it

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

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

Which of these can be deduced from the graph

A. Il only

B.II and II1


https://dl.doubtnut.com/l/_HBqaZ5VMJK9X

C.ITand IIT

D. I only

Answer: A

° Watch Video Solution

Stress

> X

Strain

64.
The stress versus strain graphs for wires of two materials A and B
are as shown in the figure. If YA and YB are the Young's moduli of

the materials then


https://dl.doubtnut.com/l/_HBqaZ5VMJK9X
https://dl.doubtnut.com/l/_BRmePZlv475a

A Yy = 2Y,

B.Y,=Yp

C. YB = 3YA

D.Y, = 3Yp
Answer: D

° Watch Video Solution

65. The load versus extension graph for four wires of same

material is shown.


https://dl.doubtnut.com/l/_BRmePZlv475a
https://dl.doubtnut.com/l/_9FerfnknXODu

The thinnest wire is represented by the line

O Extension

A.OD
B.OC
C.OB

D.OA

Answer: A


https://dl.doubtnut.com/l/_9FerfnknXODu

° Watch Video Solution

66. When does an elastic metal rod change its length?

A. If it fall vertically under its weight

B. If it is pulled along its length by a force acting at one end

C.If it si rotated about its own axis.

D.If it is slidses on a smooth surface

Answer: B

° Watch Video Solution

67. The graph show the behaviour of a length of wire in the

region for which the substances obeys Hooke's law. P and @


https://dl.doubtnut.com/l/_9FerfnknXODu
https://dl.doubtnut.com/l/_luPkKe9tw014
https://dl.doubtnut.com/l/_PiW6WVbAV4RA

represent

Q

p

A. P = applied force, () = extension
B. extension, applied force
C. extension, stored elastic energy

D. stored elastic energy, extension

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_PiW6WVbAV4RA

68. The potential energy U between two molecules as a function
of the distance X between them has been shown in the figure.

The two moleucles are

U4

0} »X

A. attracted when X lies between A and B and are replled
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


https://dl.doubtnut.com/l/_omf5eCzAsVbY

D. repelled when they reach B

Answer: B

° Watch Video Solution

69. The value of force constant between the applied elastic force

F' and displacement will be

W
ug-l 3 00
0] X

Displacement


https://dl.doubtnut.com/l/_omf5eCzAsVbY
https://dl.doubtnut.com/l/_UNaVpsOHgaGj

N w

o

Mﬁl Nl'—‘ﬁl —
w )

Answer: B

° Watch Video Solution



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

Stress

>

Strain

70.

The diagram shoes stress v/s strain curve for the materials A and

B. From the curves we infer that

A. A is brittle but B is ductie

B. A is ductile and B is britte

C.both A and B are ductile

D. both A and B are brittle


https://dl.doubtnut.com/l/_UquDdmkK41bX

Answer: B

° Watch Video Solution

71. What happens to the elastic property of a substance after

annealing (cooling slowly after heating)

A. increases

B. decreases

C.remains constant

D. become zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UquDdmkK41bX
https://dl.doubtnut.com/l/_J7BJqFiANRQn

72.If a metal wire of length L, having area of cross-section A and
Young's modulus Y, behaves as a spring constant K. The value of
Kis

YA

YA
" 2L
2Y A

Answer: A

o Watch Video Solution

73. the points of maximum and minimum attraction in the curve

between potential energy (U) and distance (r) of a diatomic


https://dl.doubtnut.com/l/_HKf71IZEf1E4
https://dl.doubtnut.com/l/_rHk7gh0Igg7u

molecules aree respectively.

uﬂ*lp

A.Sand R

B.T and R

C.Rand S

D.Sand T

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_rHk7gh0Igg7u

74. The linear strain in z,y and z direction are e;, e, and e,

respectively. Then the volumetric strain is givne by
A e;epe,

B.e; +e,+ e,

C.e, = e;ey

€; T €y

D.e, =
z 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rHk7gh0Igg7u
https://dl.doubtnut.com/l/_54qyEnbFGe2o

1. A 20kgload is suspended by a wire of cross section 0.4mm?.

The stress produced in N /m? is
A4.9x107°
B.4.9 x 10°
C.49 x 10°

D.2.45 x 10~

Answer: B

o Watch Video Solution

2. The length of a wire is 4m. Its length is increased by 2mm

when a force acts on it. The strain is

A.0.5x 1073


https://dl.doubtnut.com/l/_pe5URrUhrVNc
https://dl.doubtnut.com/l/_uagXQtUaqqo7

B.5 x 103

C.2x103

D.0.05

Answer: A

o Watch Video Solution

3. 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 = 10°kgm %, g = 9.8ms 2 and P, = 1O5Pa)

A.98 x 10°N /m?

B.99 x 10°N /m?

C.98 x 10N /m?

D.99 x 10°N /m?


https://dl.doubtnut.com/l/_uagXQtUaqqo7
https://dl.doubtnut.com/l/_v6kSLNjNpACO

Answer: B

° Watch Video Solution

4.1n the Searle's method to determine the Young's modulus of a
wire, a steel wire of length 156cm
and diameter 0.054cm is taken as experinmental wire. The
average increases in length for 1.5kgwt is found to be 0.50cm.
Then the Young's modulus of the wire is

A.3.002 x 10''N /m?

B.1.002 x 10" N /m?

C.2.002 x 10" N /m?

D.2.5 x 10" N /m?

Answer: C



https://dl.doubtnut.com/l/_v6kSLNjNpACO
https://dl.doubtnut.com/l/_UUpq0SybGbGl

[ W Watch Video Solution ]

5. An elongation of 0.1 % in a wire of cross-sectional 10~ ®m?

casues a tension of 100N. Y for the wire is
A 102N /m?
B. 10" N /m?
C.10'°N /m?

D. 100N /m?

Answer: B

° Watch Video Solution

6. The length of two wires are in the ratio 3:4. Ratio of the

determeters is 1:2, young's modulus of the wires are in the


https://dl.doubtnut.com/l/_UUpq0SybGbGl
https://dl.doubtnut.com/l/_U5aB2EC7vcXn
https://dl.doubtnut.com/l/_RNVdfzukzl90

ratio 3: 2. If they are subjected to same tensile force, the ratio of

the elogation produced is

Al:1

B.1:2

C.2:3

D.2:1

Answer: D

o Watch Video Solution

7. The ratio of diameters of two wires of same material is n: 1.
The length of each wire is 4m. On applying the same load, the

increases in the length of the thin wire will be (n > 1)

A.n? tiems


https://dl.doubtnut.com/l/_RNVdfzukzl90
https://dl.doubtnut.com/l/_D34zbTfmnfWv

B. n times
C.2n times

D. (2n + 1) times

Answer: A

o Watch Video Solution

8. An aluminium rod has a breaking strain 0.2 % . The minimum

2

cross-sectional area of the rod in m” in order to support a load

of 10*N is fi (Young's modulus is 7 X 10° Nm %)
A1.7x 104
B.1.7 x 103
C.7.1x10°*

D.1.4 x 10 *


https://dl.doubtnut.com/l/_D34zbTfmnfWv
https://dl.doubtnut.com/l/_q92GuvH3JrQX

Answer: C

° Watch Video Solution

9. A metallic rod of radius 2cm and cross sectional area 4cm? is
fitted into a wooden circular disc of radisu 4cm. If the Young's
modulus of the materail of the ring is 2 X 1011N/m2, the force
with which the metal ring expands is:

A2 x 10'N

B.8 x 10’ N

C.4x 10'N

D.6 x 10'N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_q92GuvH3JrQX
https://dl.doubtnut.com/l/_SddWWy9qDIDM

10. The length of a metal wire is 10cm when the tension in it is

20N and 12cm when the tension is 40N. Then natural length of

the wire is in cm

A.6

B.4

C.8

D.9

Answer: C

° Watch Video Solution

11. A solid sphere hung at the lower end of a wier is suspended

from a fixed point so as to give an elongation of 0.4mm. When


https://dl.doubtnut.com/l/_SddWWy9qDIDM
https://dl.doubtnut.com/l/_HFb2jZ71iNg1
https://dl.doubtnut.com/l/_xCRiTSFbPanm

the first solid sphere is replaced by another one made of same

material but twice the radius, the new elongation is

A 0.8mm

B.1.6mm

C.3.2mm

D.1.2mm

Answer: C

o Watch Video Solution

12. The extension of a wire by application of load is 0.3cm. The
extension in a wire of same material but of double the length
and half the radius of cross section by the same load will be in

(em)


https://dl.doubtnut.com/l/_xCRiTSFbPanm
https://dl.doubtnut.com/l/_zeTh1aphmRla

A.0.3

B.0.6

C.0.2

D.2.4

Answer: D

° Watch Video Solution

13. Two steel wires have equal volumes. Their diameters are in the

ratio 2:1. When the same force is applied on them, the

elongation produced will be in the ratio of

A1l:8

B.8:1

C.1:16


https://dl.doubtnut.com/l/_zeTh1aphmRla
https://dl.doubtnut.com/l/_LMC2m0yLRZEv

D.16:1

Answer: C

o Watch Video Solution

14. An iron wire an copper wire having same length and cross-
section are suspended form same roof Young's modulus of
copper is 1/3rd that of iron. Then the ratio of the weighs to be
added at their ends so that their ends are at the same level is
Al:3
B.1:9

C.3:1

D.9:1

Answer: C


https://dl.doubtnut.com/l/_LMC2m0yLRZEv
https://dl.doubtnut.com/l/_c4llmaIWoK9P

° Watch Video Solution

15. A steel wire of unifrom cross-section 1mm? is heated to 70°C
and strechted by tying it two ends rigidly. Calculate the change in
tension on the wire when temperature falls form 70° C to 35° C
A. 70N
B. 72N

C.7T4AN

D. 77N

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_c4llmaIWoK9P
https://dl.doubtnut.com/l/_X4C0Qekza79T

16. A wire elongastes by 1.0 mm when a load W ils hung from it. If
this wire goes over a pulley and two weights W each are hung at

the two ends the elongation of the wire will be

A. zero
B.1/2
C.l

D. 2!

Answer: C

o Watch Video Solution

17. A wire is made of a material of density 10g /cm® and breaking
stress 5 x 10°Nm ~2.If ‘g =10ms”(-2) the length of the wire that

will break under its own weight when suspended vertically is


https://dl.doubtnut.com/l/_AaEYdgzyJWqo
https://dl.doubtnut.com/l/_B8ZLM7vcKBM7

A2 x 10°m

B.3 x 10*m

C.4 x 10*m

D.5 x 10*m

Answer: D

o Watch Video Solution

18. A metal cube of side length 8.0cm has its upper surface
displacement with respect to the bottom by 0.10mm when a
tangential force of 4 x 10°N is applied at the top with bottom

surface fixed. The rigidity modulus of the material of the cube is

A.4 x 10" N /m?

B.5 x 101N /m?


https://dl.doubtnut.com/l/_B8ZLM7vcKBM7
https://dl.doubtnut.com/l/_eqJHXTWKp04M

C.8 x 10N /m?

D.1 x 10N /m?

Answer: B

° Watch Video Solution

19. The upper end of a wire of radius 4 mm and length 100 cm is
clamped and its other end is twisted through an angle of 30°.
Then angle of shear is

A.0.12°

B.1.2°

C.122

D.0.012°


https://dl.doubtnut.com/l/_eqJHXTWKp04M
https://dl.doubtnut.com/l/_UZixzkl86GtG

Answer: A

° Watch Video Solution

20. A ball falling in a lake of depth 200m shows a decrease of
0.1 % in its volume at the bottom. The bulk modulus of elasticity
of the material of the ball is (take g = 10ms ~?2)

A.19.6 x 10°N /m?

B.19.6 x 10 °N /m?

C.19.6 x 10'°N /m?

D.19.6 x 10 3N /m?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_UZixzkl86GtG
https://dl.doubtnut.com/l/_5cqvN1j6DBAh
https://dl.doubtnut.com/l/_9Hq59f6m31km

21. A hydraulic press contains 0.25m*(250L) of oil. Find the
decrease in volume of the oil when it is subjected to a pressure
increase A p = 1.6 x 10" Pa. The bulk modulus of the oil is

B = 5.0 x 10°Pa.

A. —0.8l:t
B. —0.5lit
C. —0.6l:t
D. —0.9l:t
Answer: B

o Watch Video Solution

22. A material has normal density p and bulk modulus K. The

increase in the density of the material when it is subjected to an


https://dl.doubtnut.com/l/_9Hq59f6m31km
https://dl.doubtnut.com/l/_kH54pMtFBEGd

external pressure P from all sides is

Answer: C

° Watch Video Solution

23. The stress required to double the length of wire (r) to

produce 100 % longitudinal strain is

A

Y
B Y
2

C.2Y



https://dl.doubtnut.com/l/_kH54pMtFBEGd
https://dl.doubtnut.com/l/_a2j3If5z4BPs

D.3Y

Answer: A

° Watch Video Solution

24.A 3cm long copper wire is strechted to increases its length by
.3cm. Find the laterial strain in the wire, if the possion's ratio for
copper is 0.26

A.0.013

B.0.018

C. 0.026

D.0.016

Answer: C

| o Wiak~ \tAAA CAliikian



https://dl.doubtnut.com/l/_a2j3If5z4BPs
https://dl.doubtnut.com/l/_aoTvr2dlmEsb
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25. A unifrom bar of Length 'L’ and cross sectional area 'A’ is
subjected to a tesnile load "F'’, 'Y’ be the Young's modulus and

"o’ be the Poisson's ratio then volumeteric strain is

F

Answer: C

o Watch Video Solution

26. A rod has Poisson's ratio 0.2. If a rod suffers a longtudinal

strain of 2 x 103, then the percentage change in volume is


https://dl.doubtnut.com/l/_aoTvr2dlmEsb
https://dl.doubtnut.com/l/_iCXBX2mBWhMq
https://dl.doubtnut.com/l/_5ARsaGHnxi1U

A +0.12

B. —0.12

C.0.28

D.—0.28

Answer: A

° Watch Video Solution

27. A metallic rod undergoes a strain of 0.5 % . The energy stroed

per unit volume is

A 0.5 x 10*Jm 3

B.0.5 x 10°Jm 3

C.2.5 x 10°Jm 3

D.2.5 x 10*Jm 3


https://dl.doubtnut.com/l/_5ARsaGHnxi1U
https://dl.doubtnut.com/l/_AXWLaqD5Fltl

Answer: D

° Watch Video Solution

28. A brass rod of cross sectional area 1lem? and length 0.2m is
compressed lengthwise by a weight of 5kg. If Young's modulus of

. . N m )
elasticity of brass is 1 x 10" — and g = 10—— Then increase
m? sec?

in the energy of the ro will be

A.increases by 2.4 x 10°J
B. decreases by 2.4 x 10 °J
C.increases by 2.4 x 10"J

D. increases by 2.4 x 107.J

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_AXWLaqD5Fltl
https://dl.doubtnut.com/l/_3cyKe1DUgAmb

29. A uniform wire of length 4m and area of cross section but

with lengths in the ratio 5: 3 are strechted by the same force. The

ratio of work done in two cases is

A.0.5J

B.0.05J

C.0.005J

D.5.0J

Answer: C

o Watch Video Solution

30. Two wires of same material and area of cross section but with

lengths in the ratio 5:3 are strechted by the same force. The


https://dl.doubtnut.com/l/_3cyKe1DUgAmb
https://dl.doubtnut.com/l/_PAizpGrWG2sl
https://dl.doubtnut.com/l/_Xc2MPJMjkIU1

ratio of work done in two cases is

A5:8

B.8:5

C.5:3

D.3:5

Answer: C

o Watch Video Solution

31. An elastic spring of unstretched length L and force constant
K is stretched by amoun t x .It is further stretched by another

length y The work done in the second streaching is


https://dl.doubtnut.com/l/_Xc2MPJMjkIU1
https://dl.doubtnut.com/l/_YM3GqIsZgBja

Answer: C

o Watch Video Solution

32. A spring of spring constant 5 x 103N/m is stretched initially
by 5 cm from the unstretched position. The work required to
further stretch the spring by another 5cmiis .

A.6.25Nm

B.12.50Nm

C.18.75Nm

D. 25.00Nm


https://dl.doubtnut.com/l/_YM3GqIsZgBja
https://dl.doubtnut.com/l/_D6roDdaM9iqX

Answer: C

° Watch Video Solution

33. Young's modulus of a metal is 15 x 10 Pa. If its Poisson's
ratio is 0.4. The bulk modulus of the metal in Pa is

A.25 x 10"

B.2.5 x 10"

C. 250 x 10

D.0.25 x 10"

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_D6roDdaM9iqX
https://dl.doubtnut.com/l/_nnAA9H3ml1mp

34. Y, K, n represent the Young's modulus, bulk modulus and
rigidily modulus for a body respectively. If rigidity modulus is

twice the Bulk Modulus, then,

AY = 5K/18
B.Y:5n/9
CY = 9K/5
D.Y:18K/5
Answer: D

o Watch Video Solution

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

its rigidity modulus. Its Possion's ratio is


https://dl.doubtnut.com/l/_kcr7n9xbdwlD
https://dl.doubtnut.com/l/_Ow7VzHL4HnHh

A 24

B.1.2

C.0.4

D.0.2

Answer: D

° Watch Video Solution

36. For a material Y = 6.6 x 10'°Nm? and bulk modulus
K = 11 x 10'°N /m?, then its Poisson's ratio is

A 0.8

B.0.35

C.0.7

D.0.4


https://dl.doubtnut.com/l/_Ow7VzHL4HnHh
https://dl.doubtnut.com/l/_9cFu5Fr4YZBy

Answer: D

° Watch Video Solution

37. If the Possion's ratio of a solid is 2/5, then the ratio of its
young's modulus to the rigidity modulus is

A.5/4

B.7/15

C.14/9

D.14/5

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9cFu5Fr4YZBy
https://dl.doubtnut.com/l/_9c4v3wBpuAqu

LEVEL-l (CW)

1. One end of a uniform wire of length "L’ and mass "M’ is
attached rigidly to a point in the roof and a load of a mass 'm’
is suspended from its lower end. If A is the area of cross-section

of the wire then the stress in the wire at height 'z’ from its


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

lower end (z < L) is

LLLLLLLLLL Y 7 7

A

LLLLLL Ly

A

v
A

(L-x)

X



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

mg  Mxg

B. —
A AL
mg  Mzxg
C.
A AL
mg Mzxg
D.
AL T A
Answer: C

o Watch Video Solution

2. 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=31xm ms 2, the value of young's modulus of the material

of the wire (in Nm_2) is

A 2.0 x 102

B.4.0 x 10!


https://dl.doubtnut.com/l/_DlLdRvRksrXd
https://dl.doubtnut.com/l/_WW47fVAEF6kE

C.2.0 x 10"

D.0.02 x 10°

Answer: A

o Watch Video Solution

3. 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 =2.0x 10" Nm ™2 and that of copper

= 1.1 x 10'Nm 2

A.20:11

B.11:20


https://dl.doubtnut.com/l/_WW47fVAEF6kE
https://dl.doubtnut.com/l/_OSoxa5USdUaZ

C.5:4

D.4:5

Answer: A

° Watch Video Solution

4.1f young's modulus of iron be 2 x 10" Nm 2 and interatomic
distance be 3 x 10~ %n 2, the intertomic force constant will be
(in N /m)

A. 60

B. 120

C. 30

D. 180


https://dl.doubtnut.com/l/_OSoxa5USdUaZ
https://dl.doubtnut.com/l/_fJqf22i0bol9

Answer: A

° Watch Video Solution

5.Two wires A and B of the same dimensions are under loads of
4kg and 5.5kg respectively. The ratio of Young's moduili of the

materials of the wire for the same elongation is

A 64:121

B./11:,/8
C.11:8

D.8:11

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fJqf22i0bol9
https://dl.doubtnut.com/l/_nB9ptQER9tUD
https://dl.doubtnut.com/l/_WT1rEdGRVcVX

6. A load of 1kg weight is attacheed to one end of a steel wire of
cross sectional area 3mm? and Young's modulus 10" N /m?. The
other end is suspended vertically form a hook on a wall, then
load is pulled horizonatally and relased. When the load passes

through its lowest position the fractional change in length is
(9 = 10m/s?)

A107*

B.10°

C.10°

D. 10*

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WT1rEdGRVcVX

7.The radii and Young's moduli of two uniform wires A and B are
in the ratio 2:1 and 1: 2 respectively. Both wires are subjected to
the same longitudinal force. If the increase in leangth of the wire
A is one percent, the percentage increae in length of the wire B is
Al
B.1:5

C.2

D.3

Answer: C

° Watch Video Solution

8. Four identical hollow cylindrical cloumns of steel support a big

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


https://dl.doubtnut.com/l/_NE83EnLAiNzU
https://dl.doubtnut.com/l/_8eBZTff8aTgA

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.
A.2.78 x 107°
B.3.78 x 10~ °

C.2.78 x 104

D.3.78 x 10 %

Answer: A

o Watch Video Solution

9. A wire of length 1m and radius 1mm is subjected to a load.
The extension is x.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


https://dl.doubtnut.com/l/_8eBZTff8aTgA
https://dl.doubtnut.com/l/_7khG1bPonfRy

ATz
B. 7r:)32

C.x

D.7w/x

Answer: A

o Watch Video Solution

10. An alumminium rod and steel wire of same length and cross-
section are attached end to end. Then compound wire is hung

fron a rigid support and load is suspended from the free end. Y
. (20 . . . . .
for steel is a times of aluminium. The ratio of increase in

length of steel wire to the aluminium wire is

A.20/7


https://dl.doubtnut.com/l/_7khG1bPonfRy
https://dl.doubtnut.com/l/_l3qsKad5eFe0

B. 400 /9
C.7/20

D. 49 /400

Answer: C

° Watch Video Solution

11. What percent of length of a wire will increses by applying a
stress fo 1kg. Wt /mm? on it.
[Y =1 x 10" Nm ™~ *andlkgwt = 9.8N]

A.0.0078 %

B. 0.0088 %

C. 0.0098 %

D. 0.0067 %


https://dl.doubtnut.com/l/_l3qsKad5eFe0
https://dl.doubtnut.com/l/_QWan3fQcoxLV

Answer: C

° Watch Video Solution

12. 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 108 Nm? what should be the minimum

diameter of the wire?

A. 10 %m

B.10 *m

C.10 %m

D.0.5 x 10 2m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_QWan3fQcoxLV
https://dl.doubtnut.com/l/_sI9GzWWTGn47

13. 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
B.4F
C.6F

D.9F

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_sI9GzWWTGn47
https://dl.doubtnut.com/l/_2NoZtkOopO67

14. An aluminum wire and a steel wire of the same length and
cross-section are joined end to end. The compoiste wire is hung
from a rigid support and a load is suspended from the free end. If
the length of the composite wire is 2.7mm then the increases in
the length of wire is (in mm)
(Yar = 2 x 10" Nm?, Ysiea = 7 x 107" Nm ~?)

Al7,1

B.1.3,4

C.1.5,1.2

D.2.1, 0.6

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_EZComf5Ry3C4

15. Two wires are arranged as shown in the figure. The elongation

in upper and lower wire are respectively

a Vs ) )
. ’ . s ’ v

L



https://dl.doubtnut.com/l/_V1VzMrNg1HBB

om

A (m1 4+ ma)gli magly

AY; T AY,
8 (m1 — ma)gli magly

' AY; T AY,

) (; + 1)911 riagla

) AY; T AY,

mo
D (’"2 )gll magls
' AY; T AY,
Answer: A

o Watch Video Solution

16. Calculate the force 'F'' needed to punch a 1.46cm diameter
hole in a steel plate 1.27cm thick. The ultimate shear strength of

steel s 345M N /m? (Approx).


https://dl.doubtnut.com/l/_V1VzMrNg1HBB
https://dl.doubtnut.com/l/_SJv1KkF7mSdm

A. 300K N

B. 400K N

C.200K N

D. 100K N

Answer: C

o Watch Video Solution

17. A block of weight 15V slides on a horizontal table the co-
efficient of siliding fricition is 0.4. The area of the block in contact
with the table is 0.5m?2. The shearing stress will be

A 120Nm ~*

B. 140Nm ~2

C. 160Nm 2


https://dl.doubtnut.com/l/_SJv1KkF7mSdm
https://dl.doubtnut.com/l/_MYqChl0j5Sde

D. 180Nm ~2

Answer: A

° Watch Video Solution

18. Two equal and opposite forces F' and — F' act on a rod of
unifrom cross-sectional ara A, as shown in the figure. Find the (i)

shearing (ii) longitual stress on the section AB.

A
F<+— —»F

0
B

Fsinxcosx

A

Fsinx
B.

A



https://dl.doubtnut.com/l/_MYqChl0j5Sde
https://dl.doubtnut.com/l/_IXmbzIfVpCVW

Fcosx

Fsin?

Answer: A

° Watch Video Solution

19. A cubical ball is taken to a depth in volume observed to be
0.1% the bulk modulus of the ball is (g = 10m /%)
A.2 x 10" Pa
B.2 x 10°Pa
C.2 x 10°Pa

D.1.2 x 10°Pa

Answer: C



https://dl.doubtnut.com/l/_IXmbzIfVpCVW
https://dl.doubtnut.com/l/_KxDl7CQqQEUS

[ @ \Watch Video >olution ]

20. 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.

A.7.5x 1073

B.5x 10 °

C.2.5x 1073

D.1.25 x 103

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KxDl7CQqQEUS
https://dl.doubtnut.com/l/_FX89J3kV2o5U

21. A material has Poisson's ratio 0.5, If a uniform rod of it suffers
a longtiudinal strain of 2 x 1073 then the percentage increases
in its volume is

A.0%

B.10 %

C.20%

D.5%

Answer: A

o Watch Video Solution

22. A steel wire of mass 3.16kg is streached to a tensite strain of
1 x 1073, What is the elastic deforemaiton energy if density

p="19/andY =2 x 10"’ N /m?


https://dl.doubtnut.com/l/_d0j7M5SXmYex
https://dl.doubtnut.com/l/_4SnjeyVExS2L

A 4KJ

B.0.4KJ

C.0.04KJ

D.4J

Answer: C

o Watch Video Solution

23. A brass wire of cross-sectional area 2mm? is suspended from
a rigid support and a body of volume 100cm? is attached to its
other end. If the decrases in the length of the wire is 0.11mm,
when the body is completely immersed in water, find the natural

length of the wire.

A. 20.43m


https://dl.doubtnut.com/l/_4SnjeyVExS2L
https://dl.doubtnut.com/l/_ZaKl0uFLa7Mn

B.10.43m

C.40.43m

D. 30.43m

Answer: A

° Watch Video Solution

24. The young's modulus of the material of a rod is 20 x 10"
pascal. When the longitudal strain is 0.04 % . The energy stored
per unit volume is

A4 x10%J/m?

B.8 x 10°J /m?

C.16 x 1073J /m?

D.16 x 10°J /m?


https://dl.doubtnut.com/l/_ZaKl0uFLa7Mn
https://dl.doubtnut.com/l/_X92eGdisujiM

Answer: D

° Watch Video Solution

25. Two blocks of masses 1kg 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?. If

g = 10ms 2, then what should be the minimum radius of the


https://dl.doubtnut.com/l/_X92eGdisujiM
https://dl.doubtnut.com/l/_hmUmCzBUswRi

wire used if it is not to break?

2 kg

A 0.bmm


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

B. 1mm

C.1.omm

D.2mm

Answer: B

o Watch Video Solution

26. A copper wire of cross sectional asrea 0.01 cm is under a
tension of 20 N. Find the decrease in the cross sectional area.
Young modulus of copper = 1.1 x 10 Nm ~2 and Poisson ratio
0.32.

A.1.28 x 10~ ®cm?

B.1.6 x 10 %cm?

C.2.56 x 10 %em?


https://dl.doubtnut.com/l/_hmUmCzBUswRi
https://dl.doubtnut.com/l/_Jx1hJ62cgSfG

D.0.64 x 10 %cm?

Answer: A

o Watch Video Solution

27. An Aluminum and Copper wire of same cross sectional area
but having lengths in the ratio 2: 3 are joined end to end. This
composite wire is hung form a rigid support and a load is
suspended form the free end. If the increases in length of the
composite wire is 2.1mm the increses in lenghts of Aluminimum

and Copper wirs are

A 0.7mm, 1.4mm

B.0.9mm, 1.2mm

C.1.0mm, 1.1mm


https://dl.doubtnut.com/l/_Jx1hJ62cgSfG
https://dl.doubtnut.com/l/_5Un9vHjcgx8u

D. 1.6mm, 1.5mm

Answer: D

o Watch Video Solution

28. A copper wire and a steel wire of the same length and same
cross-section are joined end to end to form a composite wire. The
composite wire is hung form a rigid support and a load is
suspended form the other end. If the increses in length of the
composite wire is 2.4mm. then the increases in lenghts of steel

and copper wires are

A.0.1mm, 2.0mm

B.1.2mm, 1.2mm

C.0.6mm, 1.8mm


https://dl.doubtnut.com/l/_5Un9vHjcgx8u
https://dl.doubtnut.com/l/_rO9p1UAjvc2L

D.0.8mm, 1.6mm

Answer: D

° Watch Video Solution

29. Force constant of two wires A and B of the same material are

K and 2K respectively. If the two wires are strechted equally,

then the ratio of work done in streching (%) is
B

A

>R o w R W R

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_rO9p1UAjvc2L
https://dl.doubtnut.com/l/_8VqmzR6iMmqT

30. Two wires of same material and length but diameters in the

ratio 1: 2 are streached by the same force, the elastic potential

energy per unit volume for the two wires then strechted by the

same force will be in the ratio

A 16:1

B.1:1

C.1:4

D.4:1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8VqmzR6iMmqT
https://dl.doubtnut.com/l/_vsxKMiYSxe95

31. A 4m long copper wire of cross sectional are al.2em? is
strechted by a force of 4.8 x 10°N.
if Young's modulus for copper is Y = 1.2 x 10" M /m? , the
increases in length of wire and strain energy per unit volume are
A.1.32 x 10" *m, 66 x 10%J
B.132 x 10~ *m, 66 x 102J

C.1.32 x 10 *m, 6.6 x 10°J

D.0.132 x 10~ *“m, 66 x 10*J

Answer: C

° Watch Video Solution

32. When a wire subjected to a froce along its length, its length

increases by 0.4 % and its radius decreases by 0.2 % then the


https://dl.doubtnut.com/l/_su1xbtOrzJLE
https://dl.doubtnut.com/l/_qBbJ99a45XZW

Poisson's ratio of the material of the wire is

A.0.8

B.0.5

C.0.2

D.0.1

Answer: B

° Watch Video Solution

LEVEL-II

1. A wire of length 1m fixed at one end has a sphere attached to

it at the other end. The sphere is projected hroizonatally with a

veloicity of ,/9g. When it decribes a vertical circle the ratio of


https://dl.doubtnut.com/l/_qBbJ99a45XZW
https://dl.doubtnut.com/l/_XtKbU6h7qMq2

elongations of the wire when the sphere is at top and bottom of

the circle is

A2:5

B.5:2

C.3:5

D.5:3

Answer: A

o Watch Video Solution

2. A bob of mass 10kg is attached to a wire 0.3m long. Its
breaking stress is 4.8 x 10" N /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?


https://dl.doubtnut.com/l/_XtKbU6h7qMq2
https://dl.doubtnut.com/l/_SuXUf3lvwg5V

A.2rad/s
B.4rad /s
C.6rad/s

D.8rad /s

Answer: B

o Watch Video Solution

3. Amass 'm’kg is whirled in a verticle plane by tying it at the
end of a flexible wire of length 'L’ and area of cross-section "A’
such that it just completes the verticle circle. When the mass is a
its lowest positon, the strain produced in the wire is (Young's

modulus of the wireis 'Y ")

A. AY /6mg


https://dl.doubtnut.com/l/_SuXUf3lvwg5V
https://dl.doubtnut.com/l/_xAdoW33jMz9j

B.6mg/AY
C.5bmg/ Ay

D. AY /5mg

Answer: B

o Watch Video Solution

4.When a mass is suspended from the end of wire the top end of
which is attached to the roof of the lift, the extension is ‘e’
when the lift is stationary . If the lift moves up with constant

acceleartion g /2 the extension of the wire would be

A2e
"3

B3e
"2

C.2e


https://dl.doubtnut.com/l/_xAdoW33jMz9j
https://dl.doubtnut.com/l/_AH4YfOS4rhIv

D. 3e

Answer: B

o Watch Video Solution

5. A block of mass 1Kg is fastened to one each of a wire of cross-
sectional area of 2mm? and is rotated in verticle circle of radius
20cm. The speed of the block at the bottom of the circle is
3.5ms 1. The elongation of the wire when the block is at top of
the circle

A.0.6125 x 10~ °m

B.0.6125 x 10~ *m

C.0.6125 x 10 3m

D.0.6125 x 10 2m


https://dl.doubtnut.com/l/_AH4YfOS4rhIv
https://dl.doubtnut.com/l/_hliD3YQgcOaM

Answer: A

o Watch Video Solution

6. As shown in adjacent figure if a load of mass (m) is attached at
lower end of wire. Then find the displacement of the points B, C

and D are as shwon in figure.

(mg)ll
AY;

(i) elongation of first wire e; =

(ii) elongation of 2nd wire

(mg)l, N (mg)ly
AY, AY;

(iii) elongation of 3rd wire

€y —



https://dl.doubtnut.com/l/_hliD3YQgcOaM
https://dl.doubtnut.com/l/_HCXQDTUOmQgz

(mg)ls

(mg)ly

(mg)ls n

AY,

AY,


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



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

A. (i) is correct

B. (i)&(ii) is correct

C. (i) is correct

D. All are correct.

Answer: D

o View Text Solution

7. A copper wire of negligilble mas, length (I) and cross-sectional
area (A) is kept on a smooth horizontal table with one end fixed,
a ball of mass 'm’ is attached at the other end. The wire and the
ball are rotated with angular velocity 'w’. If wire elongates by Al
then the Young's modulus of wire and if on incresing the angular
velocity from w to w' when the wire breaks-down, then the

brekaing stress (Al < < ) are respectivley.


https://dl.doubtnut.com/l/_HCXQDTUOmQgz
https://dl.doubtnut.com/l/_IuBonlgPjVHP

(ml2w2) mlw2

AAl W A
ml mlw?
CAA? A
mlw? muw?
CAALT Al
mlw?  milw?
CAALT Al

Answer: A

° Watch Video Solution

8. A stone of mass m tied to one end of a wire of length L. the
diameter of the wire is D and it is suspended vertically. The stone
is now rotated in a horizontal plane and makes an angle 6 with
the vertical. If Young's modulus of the wire is Y, Then the

increase in the length of the wire is

mgl cos 6
AY



https://dl.doubtnut.com/l/_IuBonlgPjVHP
https://dl.doubtnut.com/l/_mRR206wX5MZw

8 mgl
" AY cos 6
C mglY
Acosf
mglA
" Y cos#

D

Answer: B

o Watch Video Solution

9. Two blocks of masses m and 2m are connected through a wire
fo breakig stress S passing over a frictionless pulley. The

maximum radius of the wire to be used so that the wire may not


https://dl.doubtnut.com/l/_mRR206wX5MZw
https://dl.doubtnut.com/l/_WtIWKWvz4h1h

break is

3
af3ms
B.ﬁg

3
C. §%

1

0.3 0

Answer: C


https://dl.doubtnut.com/l/_WtIWKWvz4h1h

° Watch Video Solution

10. 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 mass is slightly pulled

down and released, it will oscillate with a time period (T) equal to

m
A. 2’7’(’ E
8.9 mY A
. 4T KL
mK
C. 27'(' E
m(KL+ Y A)
D. 27
KLA

Answer: D



https://dl.doubtnut.com/l/_WtIWKWvz4h1h
https://dl.doubtnut.com/l/_uk4vLMlusjny

| ° Watch Video Solution

11. 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

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_uk4vLMlusjny
https://dl.doubtnut.com/l/_yWEFtUtX2Um7

12. If in the above question the Young's modulus of the material

is Y, the value of extension x is:

Wi 1/3
A | —

(1)

YA 1/3
B. | —

(1)

1/ WAN\Y®
c.i(—y )

W\ /3
o1( )

Answer: D

o Watch Video Solution

13. Each of the three blocks P, Q and R shown in figure has a mass
of 3 kg. Easch of the wires A and B has cross sectional area 0.005
cm”2 and Young modulus 2¢10" Nm 2. Neglect friction. Find

the longitudinal strain developed ineach of the wires. Take


https://dl.doubtnut.com/l/_LO1Ef8KEnpcK
https://dl.doubtnut.com/l/_MlA0Zz3Vwu6d

A. 500

B. 1000

C. 2000

D. 3000

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MlA0Zz3Vwu6d

14. 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~ *m.
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?).

A.7.5ms

B.8.2ms

C.8.8ms !

D.6.5ms !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_HvLkS8viILWd
https://dl.doubtnut.com/l/_mLzxXju8Zs5Q

15. A thin uniform rod of length [ and masses m rotates
uniformly with an angularly velocity w in a horizontal plane about
a verticle axis passing through one of its ends determine the

tension in the rot as a funtion of the distance x from the rotation

axis

T o

N —

oo

w

D. — M Lu?

oo


https://dl.doubtnut.com/l/_mLzxXju8Zs5Q

Answer: D

° Watch Video Solution

16. The wires A and B shown in Fig. are made of the same
material and have radii r4 and 7p, respectively. The block

between them has a mass m. When the force F' is mg/3, one of


https://dl.doubtnut.com/l/_mLzxXju8Zs5Q
https://dl.doubtnut.com/l/_EN9W7UMi22yQ

the wires breaks. Then


https://dl.doubtnut.com/l/_EN9W7UMi22yQ



https://dl.doubtnut.com/l/_EN9W7UMi22yQ

A.for r{ = r9, 2 should be broken before 1.

B. for r; less than 2r,y, 2 should be broken before 1

C.data is indufiicent

D. for r;y = 27y, any of the two may break

Answer: D

o Watch Video Solution

17. A wire of radius 7, Young's modulus Y and length [ is hung
from a fizxed point and support a heavty metal cycliner of volume
V' at its own lowest end. The change in length of the wire when

cyclinder is immersed in a liquid of density p, is in fact

Vipg

r?

A. decreases by

Vrpg
Y rl?

B. increses by


https://dl.doubtnut.com/l/_EN9W7UMi22yQ
https://dl.doubtnut.com/l/_GVsqDkDz5XbV

Vg
r

Vpg
7rl

C. decreaes by

D. increaes by

Answer: A

o Watch Video Solution

18. A light rod AC of length 2.00 m is suspended from the ceiling
horizontally by means of two vertical wires of equal length tied
to its ends. One of the wires is made of steel and is of cross-

2 and the other is of brass of cross-section

section 10 3m
2 x 107 3m?. The position of point D from end A along the rod at

which a weight may be hung to produce equal stress in both the

wires is [Young's modulus of steel is 2 x 10" Nm? and for brass


https://dl.doubtnut.com/l/_GVsqDkDz5XbV
https://dl.doubtnut.com/l/_W3Fhs6iV0kle

is 1 x 101" Nm 2]

Steel Brass

A 1.33m, Im

B. 1m, 1.33m

C.1.5m, 1.33m

D.1.33m, 1.5m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_W3Fhs6iV0kle
https://dl.doubtnut.com/l/_9EvtGr4fYXKI

19. A steel rod of cross-sectional area 16¢m? and two brass rods
each of cross-sectional area 10cm? together support a load of
5000kg as shown in the figure. ( Given,
Yiteel = 2 X 106k:gcm_2 and Yprass = 106k:gcm_2). Choose the

correct option(s).

5000 kg
. A A
Bras % Brass |20 cm
Wass »| |30 cm) g &
TTrrrririrreri Ifj \»\.\ AN\ \\\\\\\\\' ,‘

3 |

ITTTIIITITITITITT
A. 120, 161
B. 161, 120
C. 120, 140

D. 141, 120


https://dl.doubtnut.com/l/_9EvtGr4fYXKI

Answer: A

° Watch Video Solution

20. If the ratio of lenghts, radi and Young's moduli of steel and
brass wires are a, b and c respectively their respective loads are
in the ratio 3:2 then the corresponding ratio of increases in

their lenghts would be

2a%c
b
3a
2b2c
3ac
b2
3c
2ab?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9EvtGr4fYXKI
https://dl.doubtnut.com/l/_0pSNVuITKMRp

21. A uniform rod of length L, has a mass per unit length A\ and
area of cross section A. The elongation in the rod is [ due to its
own weight, if it suspended form the celing of a room. The

Young's modulus of the rod is

3\gL?
Al
AgL?
2A1

2)\gL
C.———
Al

AgL?
Al

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0pSNVuITKMRp
https://dl.doubtnut.com/l/_ZkyVM9S3az5O

22.The torque required to produce a unit twist in a solide bar of

length L and radius 7 is

A.Tl = Ty

B <7

C.Tl > Ty

D. 1&2 are correct

Answer: C

o Watch Video Solution

23. 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


https://dl.doubtnut.com/l/_eLDflTPxSicT
https://dl.doubtnut.com/l/_1BCa8KDliQVp

applied if the bulk modulus is B and co-efficient of volumetric

expansion is y?

Wl Ik 2 Y w3

Answer: D

o Watch Video Solution

24. The density of water at the surface of ocean is p . If the bulk
modulus of water is B, then the density of ocean water at depth,
when the pressure at a depth is apy, and py is the atmospheric

pressure is


https://dl.doubtnut.com/l/_1BCa8KDliQVp
https://dl.doubtnut.com/l/_OwJTNQnRWN9R

pB

B —(n—1)F
pB

"B+ (n—-1)P

pB

"B —nP,
.8
B + nP,

A.

B

C

Answer: A

o Watch Video Solution

25. What is the density of lead under a pressure of
2.0 x 10°N /m? , if the bulk modulus of lead is 8.0 x 10°N /m?
and initially the density of lead is 11.4g / cm®?

A.12.89gm / em?

B. 14gm / cm®

C.11.69gm /cm?


https://dl.doubtnut.com/l/_OwJTNQnRWN9R
https://dl.doubtnut.com/l/_kmXzqKIv9gZ3

D. zero

Answer: C

° Watch Video Solution

26. How does the density of sea water change with depth?

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_kmXzqKIv9gZ3
https://dl.doubtnut.com/l/_EMZF5pNOKC1C
https://dl.doubtnut.com/l/_pjHVW1bW0NFo

27. A rubber cord has a cross -sectional area 1lmm?2and total
unstretched length10.0cm. It is streched to 12.0¢m and then
released to project a missile of mass 50 g.Taking young's
modulus Y for rubber as 5.0 x 10° N /m? Calculate the velocity of
projection .

A.10m /s

B.15m /s

C.20m /s

D.25m /s

Answer: C

o Watch Video Solution

28. On loading a metal wire of cross section 10~ ®m? and length

2m by a mass of 210kg, it extends by 16mm and suddenly broke


https://dl.doubtnut.com/l/_pjHVW1bW0NFo
https://dl.doubtnut.com/l/_2NML0c7m9IaG

form the point of support . If denstiy of that metal is
8000Kgm ~* and its specific heat is 420JKg'K ~! the ride in
temperature of wire is

A.2.5°C

B.5°C

C.6°C

D.10°C

Answer: A

o Watch Video Solution

29. A long wire hangs vertically with its upper end clamped. A
torque of 8Nm applied to the free end that twists it through45°.

The potential energy of the twisted wire is


https://dl.doubtnut.com/l/_2NML0c7m9IaG
https://dl.doubtnut.com/l/_iXBO4f6NlnmF

>
)
N

X
S

N
.

o3 &3 |3

o
<

Answer: A

O Watch Video Solution

NCERT BASED QUESTIONS

1. What is value of modulus of rigidity for a liquid?

A. Infinity
B. zero

C. unity


https://dl.doubtnut.com/l/_iXBO4f6NlnmF
https://dl.doubtnut.com/l/_fDdgt73nhOvy

D. some finite small non-zero constant value

Answer: B

° Watch Video Solution

2. The maximum load that a wire can sustain is W. If the wire is

cut to half its value, the maximum load it can sustain is

A. be double

B. be half

C. be four times

D. remain same

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fDdgt73nhOvy
https://dl.doubtnut.com/l/_4igZekV9mCod

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

elasticity

A. will also double

B. will becomes four times

C. will remain same

D. will decreases

Answer: C

o Watch Video Solution

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

strain produced in the spring is

A. volumetric


https://dl.doubtnut.com/l/_bPX25zHjwkiQ
https://dl.doubtnut.com/l/_kramdvumIuRx

B. shear

C.longitudinal and shear

D. longitudinal

Answer: C

o Watch Video Solution

5. 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 ion. The ratio of their diameters, if each is to

have the same tension, is equal to

A. Yrcopper / Yviron

B Kron
Y::opper
2
C iron

’ 2
chopper


https://dl.doubtnut.com/l/_kramdvumIuRx
https://dl.doubtnut.com/l/_y1F6KjqRVDN7

Yiron

}fcopper

D.

Answer: B

° Watch Video Solution

6. A mild steel wire of length 1.0m and cross sectional area 2L is
strethched, within its elastic limit horizontally between two
pillars(figure). A mass of m is suspended form the midpont of the

wire. Strain in the wire is

A.
212


https://dl.doubtnut.com/l/_y1F6KjqRVDN7
https://dl.doubtnut.com/l/_9ZJSCfG1T5Bu

B. L
"L
c.z’/L

D.z? /2L

Answer: A

° Watch Video Solution

7. 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,)\ [ (ii) (i11)

e

A.the same in all cases

B. least in (i)


https://dl.doubtnut.com/l/_9ZJSCfG1T5Bu
https://dl.doubtnut.com/l/_pghurlRma2Wg

C.least in (ii)

D. least in (iii)

Answer: C

o Watch Video Solution

8. 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 elongate but there shall be no
perceptible change in shape.

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

rubber rod will only elongate


https://dl.doubtnut.com/l/_pghurlRma2Wg
https://dl.doubtnut.com/l/_dprnskwazNoV

C. The steel rod will elongate without any perceptible change
in shape, but the rubbe rrod 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 taperd to a tip at the centre.

Answer: D

o Watch Video Solution

9. A truck is pulling a car out of a ditch by means fo a steel cable
that is 9.1m long and has a radius of 5mm. When the car just
beings to move, the tension in the cable is 800N. If Young's
modulus for steel is 2 x 10" N /m? then the strecth in the cable

is (neraly)


https://dl.doubtnut.com/l/_dprnskwazNoV
https://dl.doubtnut.com/l/_aUUDPiBKqupd

A5 x 10 3m

B.0.5 x 10 %m

C.3x 10 3m

D.0.3 x 10 *m

Answer: B

o Watch Video Solution

10. A wire of length L and radius r is fixed at one end. When a
stretching force F' is applied at free end, the elongation in the
wire is [. When another wire of same material but of length 2L
and radius 2r, also fixed at one end is stretched by a force 2F

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

Al
"2


https://dl.doubtnut.com/l/_aUUDPiBKqupd
https://dl.doubtnut.com/l/_aH5S7sfPeqzW

B.l

C.2l

D. 4l

Answer: B

o Watch Video Solution

11. A steel rod (Y = 2.0 x 1011N/m2 and a = 10°°°.0C 1) of
length 1m and area of cross-section 1lem? is heated from 0° C to
200° C without being allowed to extended or bend. Then the
tension produced in the rod is

A4 x 10'N

B.3 x 10*N

C.2 x 10*N


https://dl.doubtnut.com/l/_aH5S7sfPeqzW
https://dl.doubtnut.com/l/_QWqGsxclTvoX

D.1 x 10°N

Answer: A

° Watch Video Solution

12. Bulk modulus for rubber is 9.8 x 105 Nm 2. To what depth
should a rubber ball be taken in a lake so that its volume is
decreased by 0.1 %

A .0.1m

B.1m

C.10m

D. 100m

Answer: D

| o Wiak~h \tAAA CAliikian



https://dl.doubtnut.com/l/_QWqGsxclTvoX
https://dl.doubtnut.com/l/_6sH8io0TGvsQ
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13. A steel wire of mass p per unit length with a circular cross-
section has a radius of 0.1cm. The wire is of length 10m when
measured lying horizontal, and hangs from a hook on the wall. A
mass fo 25kg is hung from the free end of the wire. Assume the
wire to be uniform and laterla strain < < logitudinal strain. If
density of steel is 7860kgm ~° and Young's modulus is

2 x 10" N /m? then the extension in the length fo the wire is

Alx10 3m
B.2 x 10 3m
C.3x 10 3m

D.4 x 10 3m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6sH8io0TGvsQ
https://dl.doubtnut.com/l/_iWpEDTu9hxiv

14. In the above problem if the the yield strength of steel is
2.5 x 108N /m?, then the maximum mass that can be hung at
the lower end of the wire is

A. 78bkg

B. 78.75kg

C.78.25kg

D. 78.50kg

Answer: C

o Watch Video Solution

15. Consider a long steel bar under a tensille due to force F

acting at the edges along the length of the bar (figure). Consider


https://dl.doubtnut.com/l/_iWpEDTu9hxiv
https://dl.doubtnut.com/l/_6KPH3aOJZBK2
https://dl.doubtnut.com/l/_TlrfSbTnRmmy

a plane making an angle 6 with the length. For what angle is the

tensile stress a maximum?

a

™,

Ff

X R I

A.30°

B.45°

C.60°

D.90°

Answer: D

° Watch Video Solution



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

16. In the above problem, for what angle is the shearing stress a

maximum?

A.30°

B.45°

C.60°

D.90°

Answer: B

° Watch Video Solution

17. Figure shows the stress-strain graphs for materials .A and B.

From the graph it follows that


https://dl.doubtnut.com/l/_h2MyEKdW4txQ
https://dl.doubtnut.com/l/_KF7rjf9JTqKR

0
R
2 S__ Material A
m L Y
Material B
0 Strain m——p

A. Material (ii) is more elasitc than material (i) and hence

material (ii) is more brittle

B. Materials (i) and (ii) have the same elasticity and the same

brittleness.

C. Material (ii) is elastic over a larger region of strain as

compared to (i).

D. Material (ii) is more brittle than material (i)

Answer: C::D

| o Watch Video Solution


https://dl.doubtnut.com/l/_KF7rjf9JTqKR

18. A wire is suspended from the ceiling and stretched under the
action of weight F suspended from its other end. The force
exerted by the ceiling on it is equal and opposite to the weight.
A.Tensile stress at any cross-section A of the wire is F'/ A.
B. Tensile stress at any cross-section is zero

C. Tensile stress at any cross-section A fo the wrieis 2F' / A

D. Tension at any cross-section A fo the wire is F.

Answer: A::D

o Watch Video Solution

19. A rod of length 1.05 m having negliaible mass is supported at

its ends by two wires of steel (wire A) and aluminium (wire B) of


https://dl.doubtnut.com/l/_KF7rjf9JTqKR
https://dl.doubtnut.com/l/_ZT2iGhvrPuxH
https://dl.doubtnut.com/l/_B1IplmbXItgT

equal lengths as shown in fig. The cross-sectional area of wire A

and B are 1mm? and 2mm?

, respectively . At what point along
the rod should a mass m be suspended in order to produce (a)
equal stresses and (b) equal strains in both steel and aluminium

wires. Given,

Yiee = 2 x 108 Nm =% and Y — (aluminium) = 7.0 x 10'°°N ~2

i & J

A B
1.05m
" N
i D
m

A. Mass m should be suspended close to wire A to have equal

stresses in both the wires.


https://dl.doubtnut.com/l/_B1IplmbXItgT

B. Mass m should be suspended close to B to have equal

stresses in both the wires.

C. Mass m should be suspended at the middle of the wires to

have equal stresses in both the wires.

D. Mass m should be suspended close to wire A to have equal

strain in both wires.

Answer: B::D

o Watch Video Solution

20. What are the qualities of an ideal liquid?

A. the bulk modulus is infinite

B. the bulk modulus is zero


https://dl.doubtnut.com/l/_B1IplmbXItgT
https://dl.doubtnut.com/l/_Rfcl1xCfmcaq

C.the shear modulus is inifite

D. the shear modulus is Zero

Answer: A::D

o Watch Video Solution

21. A Copper wire and steel of the same diameter and length are

connected end to end and a force is applied, which stretches

their combined length by 1 cm. The two wires will have

A. the same stress

B. different stress

C.the same strain

D. different strain


https://dl.doubtnut.com/l/_Rfcl1xCfmcaq
https://dl.doubtnut.com/l/_ZWiLvAkE8Ws2

Answer: A::D

° Watch Video Solution

SINGLE ANSWER TYPE

1. A steel rod of cross-sectional area Im? is acted upon by forces

as shown in the Fig. Determine the total elongation of the bar.

Take Y = 2.0 x 10" N /m?
A B C D

60kN <«— 01‘31 _2OKN| | soin

~4

;,l.va Im 2m

A 13 x 10" "m
B.4.5 x 10 "m

C.5x 10 "m


https://dl.doubtnut.com/l/_ZWiLvAkE8Ws2
https://dl.doubtnut.com/l/_Bvp6EMOAWjX0

D.3.5 x 10 "m

Answer: D

o Watch Video Solution

2. A 30.0kg hammer, moving with speed a 20.0ms ' strikes a
steel spike 2.30cm in diameter. The hammer rebounds with speed
10.0ms ! after 0.110s. What is the average strain in the spike
during the impact.?

A.1.97 x 10'N /m?

B.3.2 x 10'N /m?

C.4.6 x 10'N /m?

D.8.2 x 10'N /m?

Answer: A


https://dl.doubtnut.com/l/_Bvp6EMOAWjX0
https://dl.doubtnut.com/l/_fu15lQwpMy2W

° Watch Video Solution

3.When a weight W is hung from one end of a wire of length L
(other end being fixed), the length of the wire increases by . If
the same wire is passed over a pulley and two weights W each
are hung at the two ends,what will be the total elongation in the

wire?

&=

Al

B. 2!

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fu15lQwpMy2W
https://dl.doubtnut.com/l/_qK9JX4WgcLZb

4. 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.
A 1 WL
"2 YA

L LWL
374

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qK9JX4WgcLZb
https://dl.doubtnut.com/l/_MLAFs2o0n7HB

5. 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

plankis Y. The strain produced in the direction of force is

FoY
S
Fy
SY
Fy
" 28Y

Y

D. ——

25

Answer: C

o Watch Video Solution

6. A pendulum bob of mass m hangs form a massless elastic
string. The potential energy (elastic + gravitational) of the system

(bob + string + earth) measured relative to the position of the


https://dl.doubtnut.com/l/_Q6O69ptCzY6D
https://dl.doubtnut.com/l/_xaxJrMUk4GnZ

bob corresponding to the normal length of the string is: (where

x = static deformation (elongation) of the string.)

A. . mgx

8 1
.~y mgz

C.2mgzx

D. —mgx

Answer: B

o Watch Video Solution

7. The elastic limit of an elevator cable is 2 x 10°N /m?. The
maximum upward acceleration that an elevator of amss
2 x 10%kg can have been supported by a cable would not exceed

half of the elastic limit would be


https://dl.doubtnut.com/l/_xaxJrMUk4GnZ
https://dl.doubtnut.com/l/_KYyAaOTebHOX

A.10m / s*
B. 50m / s*
C.40m / s

D. Not possible to move up

Answer: C

o Watch Video Solution

8. The adjacent graph shows the estension (Al) of a wire of
length Tm suspended from the top of a roof at one end and with

a load W connected to the other end. If the cross-sectional area

2

of the wire is 10 %m , calculate the Young's modulus of the


https://dl.doubtnut.com/l/_KYyAaOTebHOX
https://dl.doubtnut.com/l/_OE6qjXnjfPFb

material of the wire.

A(x10~*m)

m o — —— ——————

A.2 x 10" N /m?
B.2 x 10" "N /m?
C.3 x 107 2N /m?

D.2 x 10" BN /m?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OE6qjXnjfPFb

9. A horizongal rod fixed at one of its ends has lengtht [, rigidly
modulus n and area of cross-sectional A. A bob of mass m hangs
from the freee end of the rod by a light spring of stiffness

constant k, Find the small displacement of the free end of the

rod.



https://dl.doubtnut.com/l/_PYNEi47Rqmdt

Answer: C

° Watch Video Solution

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

Which of these will have the largest extension when the same

tension is applied

A. Length = 50cm, diameter = 0.5mm

B.Length = 100cm, diameter = 1mm

C.Length = 200cm, diameter = 2mm

D. Length = 300cm, diameter = 3mm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PYNEi47Rqmdt
https://dl.doubtnut.com/l/_HgT2WyCuE38n
https://dl.doubtnut.com/l/_2os6VKsq7vE7

11. When temperature of a gas is 20° C' and pressure is changed
from p; = 1.01 x 10°Pa to p, = 1.165 x 10°Pa, the volume
changes by 10 % . The bulk modulus is

A.1.55 x 10°Pa

B.0.115 x 10°Pa

C.1.4 x 10°Pa

D.1.01 x 10°Pa

Answer: A

o Watch Video Solution

12. 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


https://dl.doubtnut.com/l/_2os6VKsq7vE7
https://dl.doubtnut.com/l/_wJ90saONOMAK

tempertuare 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 foundthat the
length fo the component rod also do not change with increase in
temperature. Calcualte the Young's modulus of steel. Given
Young's modulus of copper = 1.3 x 1011N/m2 the coefficent of

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

A 2.6 x 10" Pq
B.1.6 x 10'9Pq
C.1.3 x 10'°Pq

D.0.9 x 10"°Pq

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wJ90saONOMAK

13. A highly rigid cubical block A of small mass M and side L is
fixed rigidly on the other cubical block of same dimensions and of
modulus of rigidity 1 such that the lower face of A completely
covers the upper face of B. The lower face of B is rigidly held on
a horizontal surface . A small force F'is applied perpendicular to
one of the side faces of A. After the force is withdrawn , block A
executes faces of A. After the force is withdrawn , block A

exceutes small oscillations , the time period of which is given by

A. 2m,/MnL
B.27r‘/M
nL
ML
C.2w, | ——
n
M
D., | —
\/ nL

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LXU5ktIpPiZi

14. In determine of youggn modulus of ealsticity of wire, a force is
applied and extension is recoreded. Initial length of wire "1m’

The curce between extension and stress is depicted then young

modulus of wire will be:

4mm

T

Extension
2mm

- - >

© 4000KN /m*>  SO00KN/r

T Stress

A.2 x 10N /m?

B.1 x 10°N /m?


https://dl.doubtnut.com/l/_LXU5ktIpPiZi
https://dl.doubtnut.com/l/_OjyS7X4k9Ohc

C.2 x 10"°N /m?

D.1 x 10N /m?

Answer: A

o Watch Video Solution

15. Figure shows the graph of elastic potential energy (U) stored
versus extension, for a steel wire (Y =2 X 1011Pa) of volume

200cc. If area of cross- section A and original length L, then

Elastic potential
energy (in J)

0.2 |
Extensien (in mm)


https://dl.doubtnut.com/l/_OjyS7X4k9Ohc
https://dl.doubtnut.com/l/_mebreCPzYD5S

A dm

B.2m

C.4cm

D.2cm

Answer: B

° Watch Video Solution

MULTIPLE ANSWER TYPE

1. A unifrom metallic ring of mass m, radisus R, cross sectional

area 'a’ and young'/s modulus Y kis kept on a smooth cone of

radius 2R and semivertex angle 45° as shown. [Assume that


https://dl.doubtnut.com/l/_mebreCPzYD5S
https://dl.doubtnut.com/l/_yg0eg59KYJx1

extension in the ring is small]

/L/

/.... 22

ring

N\

/

'—q-‘-n—-.‘-—-—-

clRvee

A.The tension in the ring will be same through out

B. The tension in the ring will be independent of radius of

ring.
. . ) mgR
C. The extension in the ring will be
a
: . . . , m2g’R
D. Elastic potential energy should in the ring will be
8tYa

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_yg0eg59KYJx1

2. The torque required to produce a unit twist in a solide bar of
length L and radius 7 is

A. directly proportional to r?

B. directly proportional to r*

C.inversely proportional to [

D. inversely proportional to 2

Answer: B::C

o Watch Video Solution

3. A small cube of liquid of surface area A ias considered at a

depth of "h’ form the surface of liquid. If the density is p bulk


https://dl.doubtnut.com/l/_yg0eg59KYJx1
https://dl.doubtnut.com/l/_k6YyxtSsoomf
https://dl.doubtnut.com/l/_q6e8adK6nm5D

modulus is B, the elastic energy density inside the cube is

proportional to:"

A h?

B. A

Answer: A::C

o Watch Video Solution

4. The wires A and B shown in Fig. are made of the same
material and have radii r4 and rpg, respectively. The block

between them has a mass m. When the force F' is mg/3, one of


https://dl.doubtnut.com/l/_q6e8adK6nm5D
https://dl.doubtnut.com/l/_HJUnljKpt0hM

the wires breaks. Then


https://dl.doubtnut.com/l/_HJUnljKpt0hM



https://dl.doubtnut.com/l/_HJUnljKpt0hM

A. A will break before Bifry = rg

B. A will break before Bifry < 2rg

C.Either A or B may breakif ry4 = 2rp

D. The lengths of A and B must be known to predict which

wire will break.

Answer: A::B::C

o Watch Video Solution

5. A uniform plank is resting over a smooth horizontal floor and is
pulled by applying a horizontal force at its one end. Which of the
following statements are not correct?

A. Stress developed in plank material is maximum at the end

at which force is applied and decreases linearly to zero at


https://dl.doubtnut.com/l/_HJUnljKpt0hM
https://dl.doubtnut.com/l/_Of1LYHa9Za8w

the other end.

B. A unifrom tensile is developed in the plank material.

C.since plank is a pulled at one only plank starts to accelerate

along direction of the force. Hence no stress is developed

in the plank material.

D. Stress at the ends is the same but it changes in between.

Answer: B::C::D

o Watch Video Solution

6. A rod is made of uniform material and has non-uniform cross

section. It is fixed at both the ends as shown and heated at mid-


https://dl.doubtnut.com/l/_Of1LYHa9Za8w
https://dl.doubtnut.com/l/_w0dRYgBOge8F

section. Which of the following are not correct?

A. Force of compression in the rod will be maximum at mid-
section.

B. Compressive stress in the rod will be maximum at left end.

C.Since rod is fixed at both the ends, its length will remain
unchanged. Hence, no strain will be induced in it.

D. Force of compression is the same throughout the rod.

Answer: A::C

| o Wiakt A \tAAA CaAliidkian



https://dl.doubtnut.com/l/_w0dRYgBOge8F

| § AA K LA ER ALAVAr®iYAIL ALY 10] J

7. Figure shows the stress-strain graphs for materials .A and B.

From the graph it follows that

0
R
@ S__ Material A
e *

A ‘
Material B
O Strain s———p

A. material A has a higher Young's modlus

B. material B is more ductile

C. material A can withstand greater stress

D. material B can withstand greater stress

Answer: A::C

s |


https://dl.doubtnut.com/l/_w0dRYgBOge8F
https://dl.doubtnut.com/l/_ce7xoKcZ9IV8

[ W Watch Video Solution ]

8. Which of the following are correct?

A.For a small deformation fo a material, the ratio

(stress/strain) constant.

B.for a large deformaition fo a material, the ratio

(stress/strian) decreases.

C.Two wires made of differnet materials, having the same

diameter and length are connected aedn to end A force is

applied. This strethces their combined length by 2mm Now

they have same strenght but different stress

D. none

Answer: A::B

| & - |


https://dl.doubtnut.com/l/_ce7xoKcZ9IV8
https://dl.doubtnut.com/l/_J67pQdvp2R2z

[ W Watch Video Solution ]

9. Which of the following are correct?

A. The shear modulus of a liquid is infinite

B. Bulk modulus of a perfectly rigid body is infinite.

C.When length fo a bar is increased by strechtingh it, it's
volume must decreases.

D. When length of a bar is increased by streching it, its

volume must remain same.

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_J67pQdvp2R2z
https://dl.doubtnut.com/l/_uhVbqDzRblMv

10. 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 gravitinal potential energy of M is Mgl

Mgl

B. Elastic potential energy stored in the wire is
C. Elastic potential energy stored in the wire is Mgl

D. Elastic potential energy stored in the wire is Mgl /3

Answer: A::B

° Watch Video Solution

COMPREHENSION TYPE

1. A stationlay unifrom sting of modlulus Y, density p and length

"I’ is hanging from a rigid support.


https://dl.doubtnut.com/l/_50YxY1junxZ4
https://dl.doubtnut.com/l/_9vYssecnfmaO

The stress at a distance  from the point of tis suspension.

A pxg
B.p(l —x)g

C. plg

pr’g

[

D.

Answer: B

o Watch Video Solution

2. A wire of length L and density p and Young's modulus Y is
hanging from a support. Find the elongation in the length of

wire at which wire will break:

pgl’®

A Al =L
I=%y

l2
B.Al = P9

3Y


https://dl.doubtnut.com/l/_9vYssecnfmaO
https://dl.doubtnut.com/l/_4c0kXUTf0kMj

2pgl?

C.Al = %

b. Al = SPE

) Y
Answer: A

o Watch Video Solution

3. A homogeneous rod of length L is acted upon by two forces
F, and F, applied to its ends and directed opposite to each
other. With what force F will the rod be stretched at the cross

section at a distance | from the end where F} is applied?


https://dl.doubtnut.com/l/_4c0kXUTf0kMj
https://dl.doubtnut.com/l/_dUAzO0NtWsbT

Answer: D

o Watch Video Solution

4.Two forces F and F; are applied at the ends of a metal rod of

Yougn's Modulus Y, length [ as shown.

Longitudinal stress at the given cross-section P() if the cross-

section of the rod is A and tension is T'

T sin? 0
A.
Ao
T sin 0
B.
Ao



https://dl.doubtnut.com/l/_dUAzO0NtWsbT
https://dl.doubtnut.com/l/_S2Ydbh0tzOOA

T sin@
C.
24,
2T sin 0
D.——
24

Answer: A

o Watch Video Solution

5. Two forces F and F} are applied at the ends of a metal rod of

Yougn's Modulus Y, length [ as shown.

» I,

Longitudinal stress at the given cross-section PQ if the cross-

section of the rod is Aj and tension is T'


https://dl.doubtnut.com/l/_S2Ydbh0tzOOA
https://dl.doubtnut.com/l/_eoKG8r93zd1I

T sin 260
A ———
Ao
8 T sin 6 cos 0
. a0
T cos 260
cC.—
Ao
5 T sin 6 cos 0
' 24,

Answer: B

o Watch Video Solution

6. A rod of length [, mass M, cross section area A is placed on a
rough horizonatal surface. A horizonatal force F'is applied to rod
as shwon in figure. The coefficient of fricition between rod and
surface is u, the Young, modulus of material of rod is Y. [Assume

that fricition force is distributed uniformly on rod]


https://dl.doubtnut.com/l/_eoKG8r93zd1I
https://dl.doubtnut.com/l/_3iubKgJLxdSm

—»F

The elongation in therod if F' < uMg is

A.”Zero
pMg
-5
24
c Fl
" 24Y
D. None
Answer: C

° Watch Video Solution

7. A rod of length [, mass M, cross section area A is placed on a

rough horizonatal surface. A horizonatal force F'is applied to rod


https://dl.doubtnut.com/l/_3iubKgJLxdSm
https://dl.doubtnut.com/l/_BtN8K6juoeAM

as shwon in figure. The coefficient of fricition between rod and
surface is u, the Young, modulus of material of rod is Y. [Assume

that fricition force is distributed uniformly on rod]

—pp [

Teh elongation inrod if F' > uMgis

(F — pMg)l

' 2AY
pMg
== |,
2AY

Fl

C——=
2AY

D. None

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BtN8K6juoeAM
https://dl.doubtnut.com/l/_zEr9aPooVOF8

8. Two rods of different metals having the same area of cross
section A are placed between the two massive walls as shown is
Fig. The first rod has a length [, coefficient of linear expansion
a1 and Young's modulus Yi. The correcsponding quantities for
second rod are l2, a2 and Ys. The temperature of both the rods
is now raised by t° C.

i. Find the force with which the rods act on each other (at higher
temperature) in terms of given quantities.

ii. Also find the length of the rods at higher temperature.

A(Llal + L2a2)T

L Ly
[?1 T ?]

A F =



https://dl.doubtnut.com/l/_zEr9aPooVOF8

B.F = A(Yl()él + Y&O{Q)T

A(Yra; + Ysa0)T

C.F =

2
L L
A(% + TE)T
D.F =
Llal —|— L20.’2
Answer: A

o Watch Video Solution

9. Two rods of different metals having the same area of cross
section A are placed between the two massive walls as shown is
Fig. The first rod has a length [y, coefficient of linear expansion
a7 and Young's modulus Y;. The correcsponding quantities for
second rod are [y, as and Y5. The temperature of both the rods
is now raised by t° C.

i. Find the force with which the rods act on each other (at higher

temperature) in terms of given quantities.


https://dl.doubtnut.com/l/_zEr9aPooVOF8
https://dl.doubtnut.com/l/_MjJmKSVPIVvG

ii. Also find the length of the rods at higher temperature

A Ll

F
CLI=L |1+ aT+ —
) 1 2 Alf2_
o
DL;—Ll 1—O£2T——
AY> |

Answer: A

F
_L2 1+O£2T——]

| ° Watch Video Solution


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

10. A massless rod of length [ is hinged at one end and is held
horizontal by two identical vertical wires, which are tied at
distances a and b form the hinged end. A load P si applied at the

free end of the rod.

j

The tension in the first is

A il a
Ca? 4+ b2
Pl

B.

a? + b?


https://dl.doubtnut.com/l/_MjJmKSVPIVvG
https://dl.doubtnut.com/l/_5pv0JycLOE9b

Pl
a—+b
Pl
D.
a+b

Answer: A

o Watch Video Solution

11. A massless rod of length [ is hinged at one end and is held
horizontal by two identical vertical wires, which are tied at
distances a and b form the hinged end. A load P si applied at the

free end of the rod.


https://dl.doubtnut.com/l/_5pv0JycLOE9b
https://dl.doubtnut.com/l/_fSM3TAQZbqOu

.'o.. ’-.. AJZ
> a —pj D’~...."
- b >

The tension in the secound wire is

Pl
a2+b2a
8 Pl
" a? 4 b2

Pl
C'a—i—ba
Pl
"a+b

A.

b

b

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fSM3TAQZbqOu

SINGLE ANSWER TYPE QUESTIONS

1. A rubber ball of bulk modulus B is taken to a depth h of a

liquid of density p. Find the fractional change in the radius of the

ball.
1) h
A P9
T 3B
8 or  pgh
"r 2B
& 3pgh
¢ o _ 3pgh
r B
or 2pgh
D=
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_i5RdZ9JbgSJg

2. A wire is length 2/, radius r» and Young's modulus Y pulled

perpendicular to its mid point by a distance y. Fina the tesnion in

the wire
/ oot / %
,/,
I .
2 2Y
A — oy
I2
2 2Y
B oy
212
2 2Y
C. = Ty
212
2 2Y
D. = Ty
12
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IWfJmFe6huSw
https://dl.doubtnut.com/l/_x6KFDvPkbySF

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

energy stored in the string is

F?]
AU =m—
Ay
F?]
B.U =
3AY
F?]
C.U =
6AY
F?]
D.U =
24Y
Answer: C

o Watch Video Solution

4. A ring of radius 7 made of wire of density p is rotated about a
stationary vertical axis passing through its centre and

perpendicular to the plane of the ring as shown in the figure.


https://dl.doubtnut.com/l/_x6KFDvPkbySF
https://dl.doubtnut.com/l/_gSBF48i9perb

Determine the angular velocity (in rad/s) of ring at which the ring
breaks. The wire breaks at tensile stress o. Ignore gravity. Take

o/p=4andr = 1m.

M
W
-
-
-

P K
2rR\ ¢
A
R\ ¢
N
2R\ §
D.n:i 2
R\ ¢
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gSBF48i9perb

5. Two vertical rods of equal lengths, one of steel and the other
of copper, are suspended from the ceiling at a distance [ apart
and are connected rigidly to a rigid horizontal bar at their lower
ends. If Ag and Ac¢ be their respective cross-sectional areas, and
Ys and Yg,their respective Young's moduli of elasticities, where
should a vertical force F' be applied to the horizontal bar in

order that the bar remains horizontal?

l
gl (As/Ac)(Ys/Yc)
2l
1 + (As/Ac)(Ys/Ye)
l
© (As/Ac)(Ys/Yc)
l

1 + (As/Ac)(Ys/Ye)

Answer: D

|


https://dl.doubtnut.com/l/_gSBF48i9perb
https://dl.doubtnut.com/l/_pYBU2LgXXZtw

| o Watch Video Solution

6. A circular ring of radius R and mass m made of a uniform wire
of cross sectional area A is rotated about a stationary vertical
axis passing through its center and perpendicular to the plane of
the ring. If the breaking stress of the material of the ring is oy,
then determine the maximum angular speed wmax at which the

ring may be rotated without failure.

2o A
A. R
2o A
B.
mR
3ncA
C. R
oA
. 2mR
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pYBU2LgXXZtw
https://dl.doubtnut.com/l/_wzjIRem2qHH3

7. 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 of the wire are p and Y, respectively. Its

2 2AL3

strain energy due to its own weight is 7 Find the value
e

of o

. p2g2L3 x 77
3Y
p2g2L3 x 7r?

' 6Y
; p2g2L3 x 7r?
' 2Y
S p2g2L3 x 7r?
5Y

B

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wzjIRem2qHH3
https://dl.doubtnut.com/l/_5HFsgQBJkku4

8. A truncated cone of solid rubber of a mass M is placed verticle.
If its linear dimensions are given and Y = Young's modulus of the

cone, find the deformation of the cone.

* > T,

h

T

\\\v\\\\\\\\\\\Y\\\\\\\\\

A Al = FH
27T7'17’2Y
B.Al = FH
67TT'17°2Y
C.Al = FH
37TT'17°2Y
D.Al = FH
mrireY
Answer: D

[ = ]


https://dl.doubtnut.com/l/_tBCw3yibpJ0b

| &J Watch Video Solution

9. A uniform ring of mass M of outside radius 7, is fitted tightly
with a shaft of radius r;. If the shaft is rotated with a constant
angular acceleration. About it's axis, the moment of the elastic

force in the ring about the axes of rotation is

A M(r;1 — r‘ll)a
2(ry —17)
5 M(r‘z1 + r‘ll)a
2(r3+13)
c M(r‘z1 — r‘ll)a
2(r3+13)
5 M(r‘z1 + r‘ll)a
20k}
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tBCw3yibpJ0b
https://dl.doubtnut.com/l/_wSem7ftVrImt

10. Estimate the pressure deep inside the sea at a depth h below

the surface. Assume that the density fo water is p, at sea level

and its bulk modulus is B. P, is the atmosphere pressure at sea

level P is the pressure at depth 'h’
h

AP=P,— Bn[1- 22 )
B
h

B.P— P, + BIn(1- 2% )
B
h

c.P=pP,—BIn(1+ 29 )
B
pogh
D.P = Py+ Bln(1+

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wBSjXEcyV5vV

o - o —— —

H

N

Stress x 102 (Nm—2)
w0

o.—&

" Strain

A rubber of volume 2000 cc is alternately subjected to tension
and released. The figure shown the stress-strain curve of rubber.

Each curve is a quadrant of an ellipse. The amount of energy lost

as heat per cycle per unit volume will be
T 2
A.(5—1) x 16 x 1027
T 2
8. (7 — 1) x8x 1007

U 2
C.(Z—l)x32><10J


https://dl.doubtnut.com/l/_MohxGPdDS1xj

T 2
D.(E—l)x32><10J

Answer: D

o Watch Video Solution

12. One end of a horizontal thick copper wire of length 2L and
radius 2R is welded to an end fo another horizontal thin copper
wire of lenth L and radius R. When the arrangement is stretched
by applying forces at two ends, the ratio of the elongation in the
thin wire to that in the thick wire is

A.0.25

B.0.50

C.2.00

D.4.00


https://dl.doubtnut.com/l/_MohxGPdDS1xj
https://dl.doubtnut.com/l/_J3xlsYxYBTcA

Answer: C

° Watch Video Solution

13. Maximum excess pressure inside a thin-walled steel tube of
radius r and thickness A r( < < r), so that the tube would
not rupture would be (breaking stress of steel is 0.«

A Opax X —

B.Omax X —

C. Omax

2Ar

D. 0max X

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_J3xlsYxYBTcA
https://dl.doubtnut.com/l/_9szEx18lCDuT

Comprehension-1:

1. A sphere of mass m attached with the free end of a steel wire

of length [ swings in the veritical plane form the horizontal

positon.

o~

==

Elongation of the wire in the vericle positon is

mgl
Y (7r?)



https://dl.doubtnut.com/l/_FZiN8fvP7ljX

Answer: D

° Watch Video Solution

2. A sphere of mass m attached with the free end of a steel wire
of length [ swings in the veritcle plane form the horizontal

positon.


https://dl.doubtnut.com/l/_FZiN8fvP7ljX
https://dl.doubtnut.com/l/_yV3xuIJo8TIU

Y

Elastic energy should in the wire in the vericle positon is

Im?2g%l
2Y rr?
Tm?2g%l
2Y rr?
Im?2gl
Y rr?
. Im?2g%l
4Y rr?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yV3xuIJo8TIU

Comprehension-2:

1. A mild steel wire of length 1.0m and cross sectional area 2L is
strethched, within its elastic limit horizontally between two
pillars(figure). A mass of m is suspended form the midpont of the

wire. Strain in the wire is

-
-k
2
Y
A —
l
5. L
" 3l
v
4]
22
D. 4

|


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

Answer: A

° Watch Video Solution

2. A body hangs form the mid-point of a light wire of length 2!
and cross-sectional area A such that the wire sags through a

verticle distance (y < < ). If the youngs's modulus of the wire

isY.

What is the elastic energy stored?


https://dl.doubtnut.com/l/_ytQAzSMAyWoz
https://dl.doubtnut.com/l/_RN2XNiqhZf2B

YAAR
2l

YAAR
6l

YAAR
4]

YAAR

Answer: C

° Watch Video Solution

Comprehension-3:

1. A thin wire of cross section a is made to from a flexible circular
loop of radius R. If the loop spins with angular speed w, the

(Assume p = density and y = Young's modulus fo wire)


https://dl.doubtnut.com/l/_RN2XNiqhZf2B
https://dl.doubtnut.com/l/_3xk3zxGxyLUi

Tension in the wire is

A mRw?
T 27

2m Ruw?
B. ———

s

mRw?
A7

D1 Ru?
.§mw

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3xk3zxGxyLUi

2. A thin wire of cross section a is made to from a flexible circular
loop of radius R. If the loop spins with angular speed w, the

(Assume p = density and y = Young's modulus fo wire)

®

Stress in the wire is

A. pR*w?

B. pRw

R2w2

P

C.


https://dl.doubtnut.com/l/_3xk3zxGxyLUi
https://dl.doubtnut.com/l/_PZpLdpLuWqYD

R2 w2

2p

D.

Answer: A

° Watch Video Solution

Comprehension-4:

1. In the figure shown, A and B are two short steel rods each of
cross-sectional area 5cm?. The lower ends of A and B are welded
to a fixed plate C'D. The upper end of A is welded to the L-
shaped piece EFG, which can slide without friction on upper
end of B. A horizontal pull of 1200N is exerted at G as shown.
Neglect the weight of EFG.

&2

Mark out the correct statement(s).


https://dl.doubtnut.com/l/_PZpLdpLuWqYD
https://dl.doubtnut.com/l/_PAODx1O0O7pf

A. Shearing stress in A is zero

B. Shearing stress in B is zero

C. Shearing stress in both A and B is zero

D. Shearing stress in both A and B is non-zero.

Answer: B

o Watch Video Solution

2.In the figure shown, A and B are two short steel rods each of
cross-sectional area 5cm?. The lower ends of A and B are welded
to a fixed plate C'D. The upper end of A is welded to the L-
shaped piece EF'G, which can slide without friction on upper
end of B. A horizontal pull of 1200 is exerted at G as shown.

Neglect the weight of EFG.


https://dl.doubtnut.com/l/_PAODx1O0O7pf
https://dl.doubtnut.com/l/_DHzDofp56L0u

Longitudinal stress in B is

A. Tensile in nature and having magntitude 180N/cm2
B. Tensile in nature and having magnitude 240N/cm2
C. Compressive in nature and having magnitude 180N/cm2

D. Compressive in nature and having magnitude 240N/cm2

Answer: A

o Watch Video Solution

3.In the figure shown, A and B are two short steel rods each of
cross-sectional area 5¢m?. The lower ends of A and B are welded
to a fixed plate C'D. The upper end of A is welded to the L-
shaped piece EF'G, which can slide without friction on upper

end of B. A horizontal pull of 1200V is exerted at G as shown.


https://dl.doubtnut.com/l/_DHzDofp56L0u
https://dl.doubtnut.com/l/_QZ5ywHyslVzZ

Neglect the weight of EF'G.
&

Longitudinal stress in B is

A. Tensile in nature and having magntitude 180N / cm?
B. Tensile in nature and having magnitude 240N/cm2
C. Compressive in nature and having magnitude 180N/cm2

D. Compressive in nature and having magnitude 240N/cm2

Answer: C

° Watch Video Solution

INTERGET TYPE QUESTIONS

1. A ring of radius r made of wire of density p is rotated about a

stationary vertical axis passing through its centre and


https://dl.doubtnut.com/l/_QZ5ywHyslVzZ
https://dl.doubtnut.com/l/_L6azxYAVsIGK

perpendicular to the plane of the ring as shown in the figure.
Determine the angular velocity (in rad/s) of ring at which the ring
breaks. The wire breaks at tensile stress o. Ignore gravity. Take

o/p=4andr = 1Im.

ieEw

o 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 crosssectional are is
4.9 x 10" "m?2. If the mass is pulled a little in the vertically

downward direction and released, it performs simple harmonic


https://dl.doubtnut.com/l/_L6azxYAVsIGK
https://dl.doubtnut.com/l/_1L1BuI6sDTOK

motion of angular frequency 140rads ~ . If the Young's modulus

of the material of the wire is n x 10° Nm ~2, the value of n is

° Watch Video Solution

3.Find the

(i) Net elongation rod approximately. (a: X 10_11m) then z =

(ii) Y, of the composite rod (m x OMN. . m2) (assume A = area

of cross section of each rod),. Then z =
L =12 =1m,F =2N/m? A = 1sq. m?

Y = 2 x 10" N /m*n, y, = 3 x 101'N/m?

< [, >« [ >

__>F

L

\'\
(9]

Y

ltbrdgt

° Watch Video Solution



https://dl.doubtnut.com/l/_1L1BuI6sDTOK
https://dl.doubtnut.com/l/_ZypyTd7f5Ffd

MUTI CORRECT ANSWER TYPE

1. A student plots a graph from hs readings on the determination
of Young modulus of a metal wire but forgets to put the labels

figure. The quantities on X and Y axes may be respectively
&=

A. Weight hung and length increased

B. Stress applied and length increased

C. stress applied and strain develop

D. length increased and the weight hung

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

° Watch Video Solution



https://dl.doubtnut.com/l/_79gvi1vOtJn3

2. A rod of length 1.05 m having negliaible mass is supported at
its ends by two wires of steel (wire A) and aluminium (wire B) of
equal lengths as shown in fig. The cross-sectional area of wire A

2, respectively . At what point along

and B are 1mm? and 2mm
the rod should a mass m be suspended in order to produce (a)

equal stresses and (b) equal strains in both steel and aluminium

wires. Given,

Yieet = 2 X 10MNm =2 and Y — (aluminium) = 7.0 x 10'°°N ~2

i & ]

1.05m

i
\_Z



https://dl.doubtnut.com/l/_z8AYxP1Ol5P6

A. Masss m should be suspended close to wire A to have

equal stresses in bothe the wires

B. Mass m should be suspended close to B to have equal

C. Mass m should be suspended at the middle of the wires to

have equal stress in both the wires

D. Mass m should be suspended close to wire A to have equal

strain in both wires

Answer: B::D

o Watch Video Solution

3. Three vertical wires, I, II and III are supporting a block of
mass M in horizontal positon. The wires are to equal length and

cross-sectional area. It is given that Young's modulus of wire


https://dl.doubtnut.com/l/_z8AYxP1Ol5P6
https://dl.doubtnut.com/l/_DlwqToTXR4fg

I1,Y; = Y3 (Yong's modulus of wire I11). The wire I and 1] and

attached at extreme ends of the block.

AT, = 2T,
B.2T, = T}
CT, =Ty

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_DlwqToTXR4fg
https://dl.doubtnut.com/l/_f9rvlC1dFvQ9

4. In plotting stress versus strain curves for two materials P and
Q, a student by mistake puts strain on the y-axis and stress on
the x-axis as shown in the figure. Then the correct statement(s) is

(are)

Strain
-

\i

Stress

A. P has more tensile than @)
B. P is more ducite than @)
C. P is more brittle than Q)

D. The young's modulus of P is more than that of Q.


https://dl.doubtnut.com/l/_f9rvlC1dFvQ9

Answer: A::B

° Watch Video Solution

LEVELA (HW)

1. A steel wire of 2mm in diameter is stretched by applying a

force of 7T2N. Stress in the wire is

A.2.29 x 10’ N /m?
B.1.7 x 10’ N /m?
C.3.6 x 10’ N /m?

D.0.8 x 10’ N /m?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_f9rvlC1dFvQ9
https://dl.doubtnut.com/l/_wv3YMuQYFe1l

2.The length of a wire under stress changes by 0.01 % .The strain
produced is

Alx10"*

B.0.01

C.1

D. 10*

Answer: B

° Watch Video Solution

3. 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 = 10°kgm %, g = 9.8ms 2 and P, = 105Pa)


https://dl.doubtnut.com/l/_wv3YMuQYFe1l
https://dl.doubtnut.com/l/_XU3uYjGv5wh8
https://dl.doubtnut.com/l/_PrqGdxdjaU1S

A.190 x 10°Pa
B. 196 x 10°pa
C.190 x 10" Pa

D.196 x 10" Pa

Answer: B

o Watch Video Solution

4. A wire of 10m long and 1mm? area of cross section is
strechted by a force of 20N. If the elongation is 2mm the
young's modulus of the material of the wire (in Pa) is

A1 x 10°

B.2 x 10~ ?

C.1 x 10"


https://dl.doubtnut.com/l/_PrqGdxdjaU1S
https://dl.doubtnut.com/l/_j4CJM08S2agc

D.1 x 10'?

Answer: C

° Watch Video Solution

5. The area of cross-section of a wire is 10~ °m? when its length
is increased by 0.1% a tension of 1000N is produced. The
Young's modulus of the wire will be (in Nm ~?)

A. 10"

B. 10!

c. 10

D. 100

Answer: B

| o Wiak~h \tAAA CAliikian



https://dl.doubtnut.com/l/_j4CJM08S2agc
https://dl.doubtnut.com/l/_9XJh2qEDbkqi
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6. There are two wires of same material. Their radii and lengths
are both in the ratio 1:2 If the extensions produced are equal,
the ratio of the loads is

Al:2

B.2:1

C.1:4

D.4:1

Answer: A

o Watch Video Solution

7. If stress is numbercially equal to young's modulus, the

elongation will be


https://dl.doubtnut.com/l/_9XJh2qEDbkqi
https://dl.doubtnut.com/l/_mi9AzoJv2J3G
https://dl.doubtnut.com/l/_wBkgeqkpe75Z

A.1/4 the original length
B.1/2 the orginal length
C. Equal to the orginal length

D. twice the original length

Answer: C

o Watch Video Solution

8. 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.1:3


https://dl.doubtnut.com/l/_wBkgeqkpe75Z
https://dl.doubtnut.com/l/_gkgP8V97LuwN

D.1:4

Answer: D

o Watch Video Solution

9. A steel wire fo length 5m and cross-sectional area 2 x 10~ %m?

streches by the same amount as a copper wire of length 4m and
cross sectional area of 3 x 10~ %m? under a given load. The ratio
of young's mouduls of steel to that of copper is

A .8:15

B.15:8

C.5:3

D.3:5

Answer: B


https://dl.doubtnut.com/l/_gkgP8V97LuwN
https://dl.doubtnut.com/l/_jZWxAiM0QvRs

° Watch Video Solution

10. A slightly conical wire of length [ and radii, 7; and 7y is
strecthced by two forces each of magnitude F' applied parallel to
length in opposide directions and normal to end faces. If ¥
denotes the Young's modulus then find the elogation of the wire

(rg > 71).

A Ayry

1
AY(’I"z — 7‘1)

r1



https://dl.doubtnut.com/l/_jZWxAiM0QvRs
https://dl.doubtnut.com/l/_zaAPUGtaS81M

Answer: B

o Watch Video Solution

11. When the tension on a wire is 4N its length is [;. When the
tension on the wire is 4N length is ;. When the tension on the

wire is 51V its length is [5. Find its natural length.

A5, — 4,
B.4l; — 5l,
C. 10, — 8l,

D. 8l; — 10I,


https://dl.doubtnut.com/l/_zaAPUGtaS81M
https://dl.doubtnut.com/l/_xrWwiZK0jSeB

Answer: A

° Watch Video Solution

2

12. A wire whose cross-sectional area is 4mm~ is streched by

0.1mm by a certain load. If a similar wire of double the area of
cross-section is under the same load, then the elongation would
be

A 0.5mm

B.0.05mm

C.0.005mm

D.5mm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xrWwiZK0jSeB
https://dl.doubtnut.com/l/_yzAauwkpHsCv

13. Two wires A and B have Young moduli in the ratio 1:2 and

ratio of lenghts is 1: 1. Under the application of same stress the

ratio of elonagations is

Al:1

B.1:2

C.2:1

D.1:4

Answer: C

° Watch Video Solution

14. A wire is strected by 0.1mm by a certain force F'’ another

wire of same material whose diameter and lengths are double to


https://dl.doubtnut.com/l/_yzAauwkpHsCv
https://dl.doubtnut.com/l/_FTd80aKfiKam
https://dl.doubtnut.com/l/_zqruGlVyXVOi

original wire is streched by the same force then its elongation

will be

A. 0.0bmm

B.0.01lmm

C.0.02mm

D.0.04mm

Answer: A

o Watch Video Solution

15. A brass wire of length 300cm when subjected to a force F
produces an elongation a. Another wire of twice the diameter
and of same length and material, when subjeceted to the force F

produces and elongation b. Then the value of a /b is


https://dl.doubtnut.com/l/_zqruGlVyXVOi
https://dl.doubtnut.com/l/_yLmoBppMf85O

Al:1

B.4:1

C.1:3

D.1:2

Answer: B

o Watch Video Solution

16. Two bars A and B of circular cross section, same volume and
made of the same material, are subjected to tension. If the
diameter of A is half that of B and if the force applied to both
the rod is the same and it is in the elastic limit, the ratio of

extension of A to that of B will be

A. 16


https://dl.doubtnut.com/l/_yLmoBppMf85O
https://dl.doubtnut.com/l/_T9RTOGyilALW

B.8

C.4

D.2

Answer: A

° Watch Video Solution

17. Two wires of the same material have masses in the ratio of
their extenisons under the same load if their lenghts are in the
ratio 9: 10 is

A 5:3

B.27:40

C.6:5

D.27:25


https://dl.doubtnut.com/l/_T9RTOGyilALW
https://dl.doubtnut.com/l/_O7Z9lOunzJLO

Answer: D

o Watch Video Solution

18. Two rods of different materials are clamped at their ends
rigidy. When they are heated for the same rise in temperature,
same thermal stresses are prouded in them. If their Young's
modulll are in the ratio x:y then ratio fo coefficients of their

linear expanison is

Answer: B



https://dl.doubtnut.com/l/_O7Z9lOunzJLO
https://dl.doubtnut.com/l/_l3tDHIEEw9U2

[ W Watch Video Solution ]

19. A tungsten wire, 0.5mm in diameter, is just strechted between
two fixed points at a temperture of 40° C. Determine the tension
in the wire when the temperature falls to 20° C. (coefficant of
linear expansion of tungsten = 4.5x10"%/.C, Young's
modulus of tungsten = 3.4 x 10'"'Nm ~?)

A.0.609V

B.3.097TN

C.5.097TN

D. 7.094N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_l3tDHIEEw9U2
https://dl.doubtnut.com/l/_1N2eO572wVZL
https://dl.doubtnut.com/l/_VodFWMeR4YnY

20. A unifrom steel rod of length 1m and area of cross-section
20cm? is hanging from a fixed support. Find the increases in the
length of the rod.

A.1.923 x 10 °cm

B.2.923 x 10 Scm

C.1.123 x 10 °cm

D.3.123 x 10 %cm

Answer: A

o Watch Video Solution

21. Arope 1 cm in diameter breaks if the tension in it exceeds 500
N. The maximum tension that any be given to a similar rope of

diameter 2 cmis


https://dl.doubtnut.com/l/_VodFWMeR4YnY
https://dl.doubtnut.com/l/_s6ubpjECxvfT

A. 500

B. 250

C. 1000

D. 2000

Answer: D

o Watch Video Solution

22. A cabe breaks if strethced by more than 2mm. It is cut into

two equal parts. By how much eitther part can be streched

without breaking

A 0.25mm

B.0.5bmm

C.1mm


https://dl.doubtnut.com/l/_s6ubpjECxvfT
https://dl.doubtnut.com/l/_LyTZonjgtEvb

D. 2000

Answer: C

° Watch Video Solution

23. A metal cube of side 10cm is subjected to a shearing stress of
10°N /m?. Calculate the modulus of rigidity if the edge of the
cube is displaced by 0.05¢m with respect to its bottom.

A. 20 x 10°

B. 15 x 10°

C.2 x 108

D.0.2 x 108

Answer: C

| ° Wiak A \tAAA CAliikian



https://dl.doubtnut.com/l/_LyTZonjgtEvb
https://dl.doubtnut.com/l/_h2jjGhlOYy1Z
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24. The upper end of a wire of radius 4mm and lengh 100cm is
clamped and its other end if twiced through an angle of 60° the
angle of shear si

A.0.024°

B.0.24°

C.2.4°

D.24°

Answer: B

o Watch Video Solution

25. A thin cylindrical rod of length 2.5m and radius 5mm is firmly

fixed at upper end when lower end is twiced, the shear angle is


https://dl.doubtnut.com/l/_h2jjGhlOYy1Z
https://dl.doubtnut.com/l/_nFyJilx3xFAO
https://dl.doubtnut.com/l/_9wO9AUMPMxRq

found to be 0.06° then angle of twising is

A.10°

B.20°

C.30°

D. 40°

Answer: C

o Watch Video Solution

26. A spherical ball of volume 1000cm?® is subjected to a pressure
of 10 atomosphere. The change in volume is 10 2em 3. IF the
ball is made of iron find its bulk modulus.

(Atmospheric pressure = 1 x 10° Nm ~?%)

A1 x 101N /m?


https://dl.doubtnut.com/l/_9wO9AUMPMxRq
https://dl.doubtnut.com/l/_MZ44RXrqgeBf

B.2 x 10" N /m?
C.3 x 10" N /m?

D.4 x 10" N /m?

Answer: A

o Watch Video Solution

27. On taking a solid rubber ball from the surface to the bottom
of a lake 100m deep, the reduction in volume is found to eb
0.5 % if the density of water si 103kgm ~2 and g = 10ms !, find
the bulk modulus of rubber.

A.1 x 10°Pa

B.2 x 108 Pa

C.4 x 10®Pa


https://dl.doubtnut.com/l/_MZ44RXrqgeBf
https://dl.doubtnut.com/l/_jT05gc5oJaw3

D.6 x 10®Pa

Answer: B

o Watch Video Solution

28. Estimate the change in the density of water in ocean at a
depth fo 500m below the surface. The density of water at the
surface = 1030kgm > and the bulk modulus of water
= 2.2 x 10°"Nm >

A.2.363kg /m®

B.1.363kg /m?

C.4.363kg/m?

D. 3.363kg /m®

Answer: A


https://dl.doubtnut.com/l/_jT05gc5oJaw3
https://dl.doubtnut.com/l/_RDLPYawRsprq

° Watch Video Solution

29. A material has Poisson's ratio 0.3, If a uniform rod of it suffers
a longtiudinal strain of 25 x 103 then the percentage increases
in its volume is

A1l%

B.2%

C.3%

D.4%

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RDLPYawRsprq
https://dl.doubtnut.com/l/_ekI4m4VhJvut

30. A metal rod fo Young's modulus 2 x 10'° Nm? undergoes an
elastic strain of 0.02 % the energy per unit volume stored in the
rod in joule /m? is

A. 400

B. 800

C. 1200

D. 1600

Answer: A

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_vKkRwCuedcjd
https://dl.doubtnut.com/l/_zEdGYROlxyYu

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

wire is

A.0.2J

B.10J

C.20J

D.0.1J

Answer: D

o Watch Video Solution

32. Two wire of same radius and lengh the are subjected to the
same load. One wire is of steel and the other is of copper. If the
Young's modulus of steel is twice that of copper, the ratio the

energy stored per unit volume in steel to that of copper wire is


https://dl.doubtnut.com/l/_zEdGYROlxyYu
https://dl.doubtnut.com/l/_8g5d1ej7hrXN

Al:2

B.2:1

C.1:4

D.4:1

Answer: A

° Watch Video Solution

33.The potential energy of a spring when stretched by 2cmisU if

the spring is stretched by 8cm the potential energy in it is

A.8U

B. 16U

C.4U

D.U


https://dl.doubtnut.com/l/_8g5d1ej7hrXN
https://dl.doubtnut.com/l/_Se4szr7VIi72

Answer: B

° Watch Video Solution

34. If bulk modulus of the metal is 2 x 10'2Pa and Poisson's ratio

is 0.4 then young's modulus of the metal is

A 1.2 x 102 Pa

B.3 x 10'2Pa

C.3.2 x 10'2Pq

D.4.2 x 10"2Paq

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Se4szr7VIi72
https://dl.doubtnut.com/l/_BEHgvdb3DVrs

35.Y, K and n respectively the young's Bulk and rigidly modulus

K
of a body, if n = -5 then correct relation is

Ay - 3K
7
5y - K
7
Y- 'K
3
Dy - &
7
Answer: B

o Watch Video Solution

36. Find poisson's ratio of a metal if young's modulus is 2.8 times

rigidly modulus.

A.0.2


https://dl.doubtnut.com/l/_7iTpYB3R93nX
https://dl.doubtnut.com/l/_JBkjJQ685rR2

B.0.4

C.0.6

D.0.5

Answer: B

° Watch Video Solution

37. For a metal Y = 1.1 x 10N /m? and Bulk modulus is
K =11 x 1010N/m2 then Poisson's ratio is (nearly)

A. 0.5

B.0.7

C.0.2

D.0.9


https://dl.doubtnut.com/l/_JBkjJQ685rR2
https://dl.doubtnut.com/l/_3RfKQpIx2W1r

Answer: A

° Watch Video Solution

38. If the Possion's ratio of a solid is 1/4. Then the ratio of its
Rigidity Modulus to the Young's modulus is

A2/5

B.5/2

C.7/5

D.5/7

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3RfKQpIx2W1r
https://dl.doubtnut.com/l/_eAdUT1XRy4g5

LEVEL-l (HW)

1. One end of uniform wire of length L and of weight W is
attached rigidly to a point in the roof and a weight Wj 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

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_I9kpy5qUmS5g

2. A 20kg load is suspended from the lower end of a wire 10cm

2

long and 1mm” in cross-sectional area. The upper half of the

wire is made of iron and the lower half with aluminium. The total
elongation in the wire is
(Yieon = 20 x 10°°N /m? Yy = 7 x 10'°N /m?)

A.18.9 x 10 %m

B.17.8 x 10 3m

C.1.78 x 10 3*m

D.1.89 x 10 *m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_eQyqqn3BvQBs

2

3. A Steel wire is 1mlong and 1mm~” in area of cross-section. If it

takes 200NN to streach this wire by 1mm, the forces that will be

required to stretch the wrie of the same material and cross-

sectional area form a length of 10m to 1002cm

A. 100V

B. 200N

C. 400N

D. 2000N

Answer: C

o Watch Video Solution

4. A wire of length 1m and radius 1mm is subjected to a load.

The extension is x.The wire is melted and then drawn into a wire


https://dl.doubtnut.com/l/_7vMjDqzcxJfT
https://dl.doubtnut.com/l/_oJecUCr6JbPj

of square cross - section of side 2mm Its extension under the

same load will be

Answer: A

o Watch Video Solution

5. A stress of 10°N /m? is required for breaking a material. If the
density of the material is 3 x 1O3Kg/m3, then what should be
the minimum length of the wire made of the same material so

that it breaks by its own weight (g = 10m/s2)


https://dl.doubtnut.com/l/_oJecUCr6JbPj
https://dl.doubtnut.com/l/_uCMqvj600ffP

A. 33.4m

B.3.4m

C.34cm

D. 3.4em

Answer: A

o Watch Video Solution

6. A wire can be broken by 400kg. wt. The load required to break

the wire of double the thickness of the same material will be (in

kgwt.)

A. 800

B. 1600

C. 3200


https://dl.doubtnut.com/l/_uCMqvj600ffP
https://dl.doubtnut.com/l/_jC5MZW9cpUNd

D. 6400

Answer: B

o Watch Video Solution

7. A copper wire and an aluminium wire has lenghts in the ratio
3:2 diameter in the ratio 2: 3 and froce applied in the ratio 4:5
find the ratio of the increase in length of the two wires
TY r = 7 x 10"°N /m?, Y¢, = 11 x 10'°N /m?

A. 110, 89

B.180: 110

C.189:110

D.80:11

Answer: C


https://dl.doubtnut.com/l/_jC5MZW9cpUNd
https://dl.doubtnut.com/l/_HDKJU84uwRnW

° Watch Video Solution

8. There are two wires of same material. Their radii and lengths
are both in the ratio 1:2 If the extensions produced are equal,
the ratio of the loads is

Al:2

B.2:1

C.1:4

D.4:1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HDKJU84uwRnW
https://dl.doubtnut.com/l/_ecseeSOEK0a7

9. Two rods of different materials having coefficient of thermal
expansion ag, as and young's modulii Y7, Y5 respectively are
fixed between two rigid massive walls. The rods are heated such
that they undergo the same increase in temperature. There is no
bending of rods. If a;: ay = 2: 3, the thermal stresses developed
in the two rods are equal provided Y7 : Y5 is equal to

A.41:9

B.3:2

C.9:4

D.2:2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PWeB3xfNyViD

10. A piece of copper wire has twice the radius of a piece of steel
wire. Young's modulus for steel is twice that of the copper. One
end of the copper wire is joined to one end of the steel wire so
that both can be subjected to the same longitudinal force. By
what fraction of its length will the steel have stretched when the

length of the copper has increased by 1 % ?

A.2 % of its orignal length

B.1% ofits orignal length

C.4 % of its orignal length

D.0.5 % of its orignal length

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jyOlzUOqdB43

11. A tangential force of 2100 is applied on a surface area
3 x 10" %m? which is 0.1m form fixed surface. The force
produces a shift of 7m of upper surface with respect to bottom.
Calcualte the modulus of rigidity fo the material.

A.2 x 10"°N /m?

B.1 x 10"°N /m?

C.3 x 10"°N /m?

D.4 x 10N /m?

Answer: B

° Watch Video Solution

12. A uniform pressure P is exerted by an external agent on all

sides of a solid cube at temperature t°C. By what amount


https://dl.doubtnut.com/l/_ER0Sj21pnNu8
https://dl.doubtnut.com/l/_itXzhc5Tgdvd

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?

3P
Ko

P
" 2aK

P
C.——
3aK

i
"aK

Answer: C

o Watch Video Solution

13. A solid sphere of radius R made of a material of bulk modulus
K is surrounded by a liquid in a cylindrical container. A massless

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


https://dl.doubtnut.com/l/_itXzhc5Tgdvd
https://dl.doubtnut.com/l/_0JCweuB9V2t1

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

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

mg
A ——
AK

B g
' BAK
mg

C.—
A

3mg
" AK

Answer: B

o Watch Video Solution

14. Find the change in density of water in occean at depth of
700m below the surface. The denity of water at the surface is

1000kg /m® and the bulk modulus of water is 4.9 x 10° Nm 2

A.2.4kg/m?


https://dl.doubtnut.com/l/_0JCweuB9V2t1
https://dl.doubtnut.com/l/_OjncflR3QD7J

B. 3.4kg / m?
C.1.4kg/m3

D. 4.4kg / m?

Answer: C

° Watch Video Solution

15. When a rubber ball of volume v, bulk modulus K is at a depth

h in water then decreases in its volume is

hpgv
A.
K

8 hpgv
" 2K
hpgv

" 3K
hpgv

" 4K



https://dl.doubtnut.com/l/_OjncflR3QD7J
https://dl.doubtnut.com/l/_YMpRpz1TdqKg

Answer: A

° Watch Video Solution

16. A fractinal change in volume of oil is 7 percent . When a
pressure f 2 X 1O7N/m,2 is applied. Caluclate the bulk modulus
and its compressibiliyt.

A.3 x 10°N /m?,0.33 x 10 *m?* /N

B.5 x 10N /m?, 2 x 10 'm? /N

C.2x 10°N/m? 5 x 10 Pm? /N

D.2 x 10°N/m? 5 x 10 ?m? /N

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YMpRpz1TdqKg
https://dl.doubtnut.com/l/_kEqVkdTSWvzs
https://dl.doubtnut.com/l/_TZkseofmzRa7

17. When a wire of length 10m is subjected to a force of 100NV
along its length, the lateral strain produced is 0.01 x 10~ 3. The
poisson's ratio was found to be 0.4. If area of cross section of
wire is 0.25m?, its young's modulus is

A. 1.6 x 10°N /m?

B.2.5 x 10N /m?

C.12.5 x 10" N /m?

D.16 x 10°N /m?

Answer: A

o Watch Video Solution

18. The posisson's ratio of material is 0.4. If a force is applied to a

wire of this material, then therre si a decreases of cross-sectional


https://dl.doubtnut.com/l/_TZkseofmzRa7
https://dl.doubtnut.com/l/_jAdXmpNFV4ei

area by 2 % .The percentage incrases in its length is

A 3%

B.2.5%

C.1%

D.0.5 %

Answer: B

o Watch Video Solution

19. 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 of the wire are p and Y, respectively. Its

2 2AL3

strain energy due to its own weight is Yy Find the value
o'

of o


https://dl.doubtnut.com/l/_jAdXmpNFV4ei
https://dl.doubtnut.com/l/_pJPbwbQ3p5Dv

d2 2Al3
PN it
6Y
dgAl3
- 6Y
d2g2Al3
C——
3Y
d2a2A%3
p 219t
3Y

Answer: A

o Watch Video Solution

20. Two wires of same material and same diameter have lenghts

in the ratio 2: 5. They are strechted by same force. The ratio of

work done in strechting them is

A 5:2

B.2:5

C.1:3


https://dl.doubtnut.com/l/_pJPbwbQ3p5Dv
https://dl.doubtnut.com/l/_HuTDZaknTdc0

D.3:1

Answer: B

° Watch Video Solution

21. A wire fixed at the upper end stretches by length | by applying
a force F. The work done in stretching is

A.F /2l

B. Fl

C.2F1

D.Fl/2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_HuTDZaknTdc0
https://dl.doubtnut.com/l/_lWcwEb68ItPJ

22.1f 'S" is stress and 'Y' is young's modulus of material of a wire,

the energy stored in the wire per unit volume is

AS
2

2Y
B. ?

S2
C. W

D.2S5%Y

Answer: C

o Watch Video Solution

23. A simple pendulum is made by attaching 1K g bob to 5m long
copper wire of diameter 0.08cm and it has a certatin period of
oscillation and 10kgbob is replaced by kg the change in time

period is (Y =124 x 1010Nm*2)


https://dl.doubtnut.com/l/_soKutw2GReXM
https://dl.doubtnut.com/l/_8Y5IXIOy3wfO

A. 0.0035 sec

B.4.4915sec

C.4.488 sec

D. 0.0021 sec

Answer: A

o View Text Solution

24. A metal wire 4m long and 2 x 10~ "sg. m in cross-section is
streched by a force of 30N. If the work done in streching that
wire is 4.5 x 10~ 2J the young's modulus of the wire is

A.2 x 10" Pa

B.4 x 10" Pq

C.2 x 10"2Pa


https://dl.doubtnut.com/l/_8Y5IXIOy3wfO
https://dl.doubtnut.com/l/_hwxo0B20jVUT

D.4 x 10"2Paq

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hwxo0B20jVUT

