PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI
ENGLISH)

EXPANSION OF SOLIDS AND LIQUIDS

Numerical Examples

1. A steel is 1.5 m long at 20° C. What will be the
increase in its length if it is heated up to

100°C? o forsteel = 11 x 10~ %°C 1.



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

‘ ° Watch Video Solution

2. The length of a zinc rod, when heated from
20°C' to 80°C, increase by 06 cm. If the
coefficient of linear expansion of zinc s
27 x 10~ %°C ~1, what is the initial length of the

rod?

° Watch Video Solution

3. The lengths of a copper rod are 200.166 cm and
200.664 cm at 50° C and 200° C' respectively. What

is the coefficient of linear expansion of copper?


https://dl.doubtnut.com/l/_qFqbWTYFjwDX
https://dl.doubtnut.com/l/_B9XsHCo2wxn4
https://dl.doubtnut.com/l/_qrQFF2YpacNL

° Watch Video Solution

4. A brass rod has a length of 150 cm at 40° C. What
will be its length at 100° C? The coefficient of linear

expansion of brass is 18 x 107 %°C ~ 1,

° Watch Video Solution

5. Coefficient of linear expansion of aluminium is
19 x 109 per degree celsius. What will be the

value of this coefficient in Fahrenheit scale?

° Watch Video Solution



https://dl.doubtnut.com/l/_qrQFF2YpacNL
https://dl.doubtnut.com/l/_GCBS0TWaMPhy
https://dl.doubtnut.com/l/_GHzl5JQ8j0mB

6. At 30°C the diameter of a brass disc is 8 cm.
What will be the increase in surface area if it is

heated to 80°C? o of brass = 18 x 10~ %°¢C L.

° Watch Video Solution

7. A rectangular copper block measures
20cm x 12cm X 3cm. What will be the change in
volume of the block when it is heated from
0°C to 800°C? Coefficient of linear expansion of

copperis 0.16 x 10~ 4°C L.

° Watch Video Solution



https://dl.doubtnut.com/l/_kdo9spSzCZqG
https://dl.doubtnut.com/l/_Z9eonLQzWXFW

8. A lead bullet has a volume of 2.5¢m® at 0°C.
Its volume increases by 0.021cm® when heated to
98° C\. Find the coefficient of linear expansion of

lead.

o Watch Video Solution

9. An aluminium sphere of diameter 20 cm is heated
from 0°C to 100°C. What will be its change in
volume? Coefficient of linear expansion of

aluminium = 23 x 10" %°C 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_pNSbICFrR4cn
https://dl.doubtnut.com/l/_GazJR7QjQINp

10. A piece of metal weighs 46g X g in air. When
immersed in a liquid of relative density 1.24, kept at
27° C, its weight is 30g x g. When the temperature
of the liquid is raised to 42° C, the metal piece in it
weighs 30.5g x g. At 42° C, the relative density of
the liquid is 1.20. Find the coefficient of linear

expansion of the metal.

° View Text Solution

11. Density of glass at 10°C'is 2.6 g - cm ™~ ° and that

at 60°C is 2.596g - cm ~°. What is the average


https://dl.doubtnut.com/l/_gZXLYg4wqlq0
https://dl.doubtnut.com/l/_sQixCuzHWjAh

value of the coefficient of linear expansion of glass

between these two temperatures?

o Watch Video Solution

12. Two ends of a steel rod are rigidly fixed with two
supports. At 30° C its area of cross-section is 4 cm?.
How much force will be exerted on the supports by
the ends of the rod if the temperature of the rod is
raised by 60°C? [Young's modulus of steel

= 2.1 x 10%dyn - em =2 and its coefficient of

linear expansion is 12 x 10_600_1}

° Watch Video Solution



https://dl.doubtnut.com/l/_sQixCuzHWjAh
https://dl.doubtnut.com/l/_oM89cq7kOYDN

13. Two ends of a wire are rigidly clamped. If its
temperature is decreased by 10° C, find the change
in the tension of the wire.

Area of cross-section of the wire = 0.01cm2,

a=16x10"%C"1, Y =20 x 10" dyn. cm 2

° Watch Video Solution

14. The difference in length of two metal rods A and
B is 25 cm at all temperatures. Coefficients of linear
expansion of the materials of A and B are

1.28 x 10°°°C ! and 1.92 x 10°%°C !

respectively. Find the length of each rod at 0° C.


https://dl.doubtnut.com/l/_brZsmhVpoCek
https://dl.doubtnut.com/l/_ls3d0zxKhdBV

° Watch Video Solution

15. The difference in length of an iron rod and a
copper rod at 50° C'is 2 cm. This difference remains
the same also at 450° C. What are the lengths of
the rods at 0°C? Given, « for iron
=12x10"%C"! and a«a for copper

—17x 10" %°Cc 1.

o View Text Solution

16. A metal scale measures correct reading at

25°C. Arod is measured to be 80 cm by the scale


https://dl.doubtnut.com/l/_ls3d0zxKhdBV
https://dl.doubtnut.com/l/_zF6AYWFXVvPN
https://dl.doubtnut.com/l/_jvGoNS8Lwcy4

at 15°C. What is the actual length of the rod?

(@=15x10"%C1

o Watch Video Solution

17. A steel scale is error-less at 50° F. Using the
scale, the length of a brass rod is found to be 1.5 m
at 50°C. What is the true length of the rod at
100° C? (Coefficients of linear expansion of steel
and brass are
11.2x 107%°C ! and 18 x 107%°C !

respectively.)

° Watch Video Solution



https://dl.doubtnut.com/l/_jvGoNS8Lwcy4
https://dl.doubtnut.com/l/_YSE0YsoGG3bp

18. The brass scale of a barometer has no error at

0°C. a of brass = 0.00002°C ~!. The reading of
the barometer at 27° C'is 75 cm. What is the actual

reading of the barometer?

° Watch Video Solution

19. A steel ring is heated up to 95° C to fit exacty on
the outer surface of an iron cylinder of diameter 10
cm at 20° C. After fitting, the ring is cooled so that
the system attains a temperature 20°C. What is

the thermal stress of the ring? [Young's modulus of


https://dl.doubtnut.com/l/_F0zm4b4hsB6w
https://dl.doubtnut.com/l/_8TTD6Vl3D9b6

steel =21 x 10°kg-cm 2 and o for steel

=12x107°%°C "]

o Watch Video Solution

20. A metre scale made of steel is to be so
graduated that at any temperature a reding of 1
mm should be correct up to 0.0005 mm. What can
be the maximum allowed change in temperature
while marking the millimetre gaps? Coefficient of

linear expansion of steel = 13.22 x 10 %°C 1,

o Watch Video Solution



https://dl.doubtnut.com/l/_8TTD6Vl3D9b6
https://dl.doubtnut.com/l/_oEbFFtTPp9bf
https://dl.doubtnut.com/l/_oFMbzGDzUQyp

21. At 0°C, three rods of equal length form an
equilateral triangle. Among the three rods, one is
made of invar (with neligible expansion) and the
other two rods are made of some other metal.
When the triangle is heated up to 100°C, the
angle between the two rods of the same metal

changes to <§ — 9). Show that the coefficient of

30
linear expansion of the metal is 2LOOO c 1.

° View Text Solution

22. On each surface of a solid cube, a uniform

pressure p is applied. Calculate the temperature


https://dl.doubtnut.com/l/_oFMbzGDzUQyp
https://dl.doubtnut.com/l/_xGwKRrZha66F

rise of the solid cube so that its volume remains
unaltered. Given, the coefficient of volume
expansion of the material of the cube = ~ and its

bulk modulus of elasticity = B.

° View Text Solution

23.0ne end of a 100 cm long rod is fixed. At its free
end a screw is attached and the pitch of the screw
is 0.5 mm. The rod can move along its length on
turning the screw. The screw has a circular scale
with 100 divisions. It moves by one small scale
division of 0.5 mm per turn. At 20° C, the pitch scale

reads a little over zero and the circular scale reads


https://dl.doubtnut.com/l/_xGwKRrZha66F
https://dl.doubtnut.com/l/_6JxrDJCauPrj

92. When the temperature is increased to 100° C,
the pitch scale reading changes to a little above 4
divisions and the circular scale reading is 72. Find
the coefficient of linear expansion of the material of

the rod.

o View Text Solution

24. Two rods of the same cross-sectional area are
attached end to end forming a total length of 1 m,
at 25°C. One rod in the combination is a 30 cm
long copper rod. The composite rod, increases by
191 mm at 125°C. If the composite rod is rigidly

fixed between two walls so that no change in length


https://dl.doubtnut.com/l/_6JxrDJCauPrj
https://dl.doubtnut.com/l/_6iJ3n09hfDZX

may occur even with the rise in temperature, find
the Young's modulus (Y) and the coefficient of linear
expansion (a) for the second rod. o for copper
=1.7x10"°°C 1, Y for copper

— 1.3 x 10N - m 2.

o View Text Solution

25. An aluminium sphere at 20°C is kept at 1
standard atmosphere pressure, in a pressure
chamber covered with oil. What should be the rise
in pressure on the sphere to keep its volume
unchanged even at 35°C7? Coefficient of linear

expansion of aluminium, o = 23 x 10°°C ~! and


https://dl.doubtnut.com/l/_6iJ3n09hfDZX
https://dl.doubtnut.com/l/_3c1piJVi2EFU

its bulk modulus of elasticity,

K=77%x10"N.-m 2,

° Watch Video Solution

26. Two rods, each of coefficient of linear expansion
as and length [, form the two sides of an isosceles
triangle and the base is formed by another rod of
length [; and coefficient of linear expansion «;.
The base is fixed horizontally at its mid-point. What
should be the relationship between [; and [y so
that the distance of the vertex from the mid-point
of the base, does not change for any increase in

temperature?


https://dl.doubtnut.com/l/_3c1piJVi2EFU
https://dl.doubtnut.com/l/_0xmZ6CFpw9uJ

o View Text Solution

27. Two metal plates of length [, and width x are
joined together at temperature t by rivetting them
in such a way that the edges of the plates coincide.
The coefficients of linear expansion of the materials
of the plates are a; and as(a; > ay). When the
bimetallic strip is heated to (¢ + dt) it bends and
forms an arc of a circle. Find the radius of curvature

of the strip.

o View Text Solution



https://dl.doubtnut.com/l/_0xmZ6CFpw9uJ
https://dl.doubtnut.com/l/_dWhNjqqad2LZ

28. One end of a 600 cm long steel bar is fixed
rigidly and the other end rests on a lever, 10 cm
away from its fulcrum. The lever turns through 2°
when the bar is heated up to 50°C. Find the
increase in length of the bar and its coefficient of

linear expansion.

° Watch Video Solution

29. Three rods of equal length at 0°C, are
connected with one another to form an equilateral
triangle ABC [Fig. 5.10]. Coefficient of linear

expansion for the rod AB is a and that for the other


https://dl.doubtnut.com/l/_uPU0Mukqu66O
https://dl.doubtnut.com/l/_1DyyT1mxxOlx

two rods is 8. What will be the increment in the

measure of the angle at C if the triangle is heated

tot° C?

° View Text Solution

30. A steel wire with a cross-sectional area 0.4mm?>

is fixed tightly at 20° C between two rigid supports.
If the temperature falls to 0°C, what will be the
tension on the string? Given, for steel, Y

=2x10%dyn - em 2 and a =12 x 10" %°C L

o Watch Video Solution



https://dl.doubtnut.com/l/_1DyyT1mxxOlx
https://dl.doubtnut.com/l/_c5S9l84uwHui
https://dl.doubtnut.com/l/_G9qaeapy0RIi

31. Structure of an equilateral triangle ABC is made
using three thin rods. Another rod AD connects the
vertex A with D, the mid-point of BC. Coefficient of
linear expansion for AB and AC is a and that for the
base BC is . Show that, if the coefficient of linear
: 1
expansion for the rod AD is §(4a — B), the arms of
the system will not show any tendency to bend, for

a small rise in temperature.

o View Text Solution

32. A thin square metal plate has side of length [,.

When the temperature of the plate is raised from


https://dl.doubtnut.com/l/_G9qaeapy0RIi
https://dl.doubtnut.com/l/_537WssHb5AKQ

0°C to 100°C, its length increased by 1%. What
is the percentage increase in area of the plate in

this case?

° Watch Video Solution

33. Coefficient of apparent expansion of mercury
with respect to glass is 153 x 10~ 9°C ~ . Find the
coefficient of linear expansion (ag) of glass where
coefficent of real expansion of mercury is

180 x 10~ %°Cc 1,

o Watch Video Solution



https://dl.doubtnut.com/l/_537WssHb5AKQ
https://dl.doubtnut.com/l/_72D2w70Qe7Lk
https://dl.doubtnut.com/l/_UIJPnNb7xCe5

34. A liquid has a coefficient of apparent expansion,
18 x 10°°°C ! for an iron container, and
14.46 x 10~°°C ~! for an aluminium container. If

the coefficient of linear expansion of aluminium is

2.38 x 10 °°C 1, find that of iron.

° Watch Video Solution

35. A thin long glass tube of uniform cross-section
contains 1 m long mercury thread at 0°C. At
100° C, the mercury thread increases by 16.5 mm. If

the coefficient of real expansion of mercury is


https://dl.doubtnut.com/l/_UIJPnNb7xCe5
https://dl.doubtnut.com/l/_Hjj04DUDW9Hn

0.000182°C ~!, find the coefficient of linear

expansion of glass.

o Watch Video Solution

36. The internal volume of a glass flask is Vem?.
What volume of mercury should be kept in the flask
so that the volume of the empty space over mercury
in the flask remains constant at all temperatures?
Coefficient of volume expansion of mercury

— 1.8 x107%°C ! and coefficient of linear

expansion of glass = 9 x 10~ %°C 1,

° View Text Solution



https://dl.doubtnut.com/l/_Hjj04DUDW9Hn
https://dl.doubtnut.com/l/_FOZPiE8YS76Y

37. The volume expansion coefficients of glass and
mercury are
24 x107°°C " and 1.8 x 10 *°C~!

respectively. What volume of mercury should be
kept in the flask so that the volume of the empty
space over mercury in the flask remains constant at

all temperatures?

° Watch Video Solution

38. The internal volume of a glass flask is 540cm®.
What volume of mercury should be kept in the flask

so that the volume of the empty space remains


https://dl.doubtnut.com/l/_LIPt6UXfNCLe
https://dl.doubtnut.com/l/_isZHYMcrOpY6

constant at any temperature? Real expansion of
mercury =1.8x10"*°C~! and volume

expansion of glass = 2.5 x 10~ °°C ~ 1.

o Watch Video Solution

39. The volume of the bulb of a mercury
thermometer is 1ecm® at 0°C, and it is filled with
mercury at that temperature. The tube attached to
the bulb has an area of cross-section 0.1 mm?. If the
coefficient of apparent expansion of mercury is
16 x 10°°°C !, find the length up to which
mercury expands in the tube, when the bulb is

immersed in boiling water.


https://dl.doubtnut.com/l/_isZHYMcrOpY6
https://dl.doubtnut.com/l/_95fHPKfPo4po

° Watch Video Solution

40. 1 g water has a volume of 1 em?® at 4°C. Its
volume at 60° C is 1.0169¢m?. Calculate the average
coefficient of real expansion of water between these

two temperatures.

° Watch Video Solution

41. Masses of 10 cm?® of water are 9.998 g and 10 g
at 0°C and 4°C respectively. Find the average
coefficient of real expansion of water within the

range of these temperatures.


https://dl.doubtnut.com/l/_95fHPKfPo4po
https://dl.doubtnut.com/l/_gf2hoJXfJape
https://dl.doubtnut.com/l/_0zgh82EhuMWi

o View Text Solution

42. Density of mercury at 0°C'is 13.5955g - cm 3. If
the coefficient of linear expansion of mercury is

0.000061° C !, find its density at 60° C.

° Watch Video Solution

43, Density of mercury at 15°C is 13.56g - cm 3
and its coefficient of real expansion s
18 x 10~ °°C . What will be the mass of 600cm®
of mercury at 130° C? What will be the volume of

600 g of mercury at 130° C?


https://dl.doubtnut.com/l/_0zgh82EhuMWi
https://dl.doubtnut.com/l/_GhWFTjrHHZju
https://dl.doubtnut.com/l/_oiddrk8Va8LW

o Watch Video Solution

44. Density of mercury is 13.6g- cm > at 0°C.
What will be the volume of 100 g of mercury at

100° C? Coefficient of real expansion of mercury

1 o -1
5550 ¢

° Watch Video Solution

45. A piece of metal weighs 50g in air. It weighs 45g
when immersed in a liquid at 25°C, and

45.1g at 100°C. If the coefficient of linear


https://dl.doubtnut.com/l/_oiddrk8Va8LW
https://dl.doubtnut.com/l/_jxYhiSuaGU3w
https://dl.doubtnut.com/l/_EqpFv7Af6Azz

expansion of the metal is 12 x 10 °°C ~1, find the

coefficient of real expansion of the liquid.

o Watch Video Solution

46. A glass rod weighs 90g x g in air. It weighs
49.6g9 x g when immersed in a liquid at 12° C, and
51.99g x g at 97°C. Find the real expansion
coefficient of the liquid. [Volume expansion

coefficient of glass = 2.4 x 10~ °° C'_l]

° View Text Solution



https://dl.doubtnut.com/l/_EqpFv7Af6Azz
https://dl.doubtnut.com/l/_mUNz4SN5PdWj

47. Apparent weights of a solid in a liquid are
50g and 52g at 25°C and 75°C respectively.
If the coefficient of linear expansion of the solid is
a; = 6.6 x10°%°C "1, and v for the liquid is
7.3 x 10°*°C 7!, what is the real weight of the

solid in air?

° Watch Video Solution

48. A sphere of mass 266.5 g and of diameter 7 cm
floats on a liquid. When the liquid is heated to
35° C' the sphere starts sinking in the liquid. If the

density of the liquid at 0°C is 1.527g-cm 3,


https://dl.doubtnut.com/l/_7oLuKD5tLoUz
https://dl.doubtnut.com/l/_qV4BZunxx7IE

find its coefficient of volume expansion. Neglect the

expansion of the sphere.

o Watch Video Solution

49. A piece of metal weighs 46g x g in air. It weighs
30g x g in a liquid of specific gravity 1.24 at 27°C.
At 42° C, when the specific gravity of the liquid is
1.20, the weight of the piece immersed in it is
30.5g X g. Find the coefficient of linear expansion

(a) of the metal.

o View Text Solution



https://dl.doubtnut.com/l/_qV4BZunxx7IE
https://dl.doubtnut.com/l/_YB4JL7VofCsH
https://dl.doubtnut.com/l/_qmhQdSWRqY0z

50. The area of cross-section of the capillary tube of
a mercury thermometer is Ay and the volume of the
bulb filled with mercury is V; at 0°C. Find the
length of the mercury column in the capillary tube
as the bulb is heated to t°C. Coefficient of linear
expansion of glass is a and coefficient of volume

expansion of mercury is 3.

° View Text Solution

51. A 1 L flask contains some mercury. It is observed
that the volume of air in the flask remains

unchanged at all temperatures. What is the volume


https://dl.doubtnut.com/l/_qmhQdSWRqY0z
https://dl.doubtnut.com/l/_itbNjkHEigkW

of mercury in the flask? Coefficient of linear
expansion of the material of the flask
= 9 x 10 9°C ~'and coefficient of real expansion

of mercury = 1.8 x 10" 4°C 1

° Watch Video Solution

52. A barometer with a brass scale reads 75.34 cm at
25° C. The scale was graduated at 20° C'. What will
be the reading of the barometer at 0°C?
Coefficient of linear expansion « for brass

— 18 x107%°C ' and coefficient of linear

expansion « for mercury = 18 x 10 °°C 1,

[ O wvAr_L_L vl ~_ ..o _ ]


https://dl.doubtnut.com/l/_itbNjkHEigkW
https://dl.doubtnut.com/l/_hj1j5rbRD6tC

L T vvallll VIGCO o0I1IULIVIl |

53. Coefficients of volume expansion of benzene and
wood are
1.2x107%°C~ ! and 1.5 x 10" *°C !

respectively. Their respective densities at 0°C are
900kg - m" ~% and 880kg - m ~°. Find  the
temperatures at which wood will just immerse in

benzene.

o Watch Video Solution



https://dl.doubtnut.com/l/_hj1j5rbRD6tC
https://dl.doubtnut.com/l/_XrpQOHK95dc9

54. A metal piece of density 8g - m ~3

is suspended
from a wooden hook by an weightless string. The
tension in the string is 56g x g. What will be the
tension in the string, if the system is immersed in a
liquid at 40°C? The surrounding temperature
during the experiment is 20°C. At 20°C the
specific gravity of the liquid is 1.24. The coefficients

of volume expansion of the liquid and the metal are

4x107°°C ! and 8 x 107*°C ! respectively.

° View Text Solution



https://dl.doubtnut.com/l/_rZQdtnbg8azH

55. A body, at 4°C, floats with 0.98 part of its
volume immersed in water. At what temperature the
body will just immerse in water? Coefficient of real
expansion of water = 3.3 x 10°4°C ~!. Neglect

expansion of the solid body.

° Watch Video Solution

56. A solid at 0°C floats with 98% of its volume
immersed in a liquid. The solid floats completely
immersed when the temperature is raised to 25° C.

If the coefficient of volume expansion of the solid is


https://dl.doubtnut.com/l/_PoXSAY8dunP9
https://dl.doubtnut.com/l/_oT6pDvzTcl2f

2.6 x 10°%°C !, find the coefficient of real

expansion of the liquid .

o View Text Solution

57. A mercury thermometer contains 0.4cm® of
mercury at 0° C. The diameter of the capillary tube
of the thermometer is 0.2 mm. What should be the
length of the scale to measure temperatures
between 0°C to 100°C? The coefficient of
apparent expansion of mercury

— 1.7x 1074 C 1,

° Watch Video Solution



https://dl.doubtnut.com/l/_oT6pDvzTcl2f
https://dl.doubtnut.com/l/_ipzhZmp3gYQd

58. A and B are two thermometers made of glass
and both contains the same liquid. Both
thermometers have spherical bulbs. The internal
diameter of the bulb of A is 7.5 mm and radius of
the capillary tube is 1.25 mm. The corresponding
values for B are 6.2 mm and 0.9 mm. Find the ratio
of the lengths between two consecutive

graduations in thermometers A and B.

° Watch Video Solution

59. A container is filled up to the brim with 500 g of

water and 1000 g of mercury. When 21200 cal of


https://dl.doubtnut.com/l/_Hc50gLueNbpT
https://dl.doubtnut.com/l/_FmM78SxOtiMH

heat is supplied to the system, 3.52 g of water flows
out of the container. Neglecting the expansion of
the container, find the coefficient of real expansion

of mercury. Given, volume expansion coefficient of

water = 1.5 x 107*°C ™!, density of mercury
= 13.6g - cm 3, density of water 1g - em 2 and
specific heat capacity of mercury

= 0.03cal - g~ °C L.

° View Text Solution

60. A glass bulb is filled in at 0°C by 350 g of
mercury. When a few steel balls are put in the bulb,

it can then hold only 265 g of mercury. When the


https://dl.doubtnut.com/l/_FmM78SxOtiMH
https://dl.doubtnut.com/l/_EnpUOEFd9lqV

bulb is heated to 100° C, with the steel balls in
mercury, 5 g of mercury flows out. Find the
coefficient of linear expansion of steel. Given, the
coefficient of real expansion of mercury

= 18 x 10 °°C ~'. Neglect expansion of glass.

o View Text Solution

61. Between two similar thermometers, one is filled

with mercury and another with alcohol of the same

volume at 0°C. The gap for each degree in the

mercury thermometer is | and that in the alcohol

thermometer is l. Show that
l v — 3a

l_’ — —3Where v = coefficient of real
Y1 — o


https://dl.doubtnut.com/l/_EnpUOEFd9lqV
https://dl.doubtnut.com/l/_74LmGhcDKjSb

expansion of mercury, 7v; = coefficient of real
expansion of alcohol and a = coefficient of linear

expansion of glass.

° View Text Solution

62. A cylindrical container contains some liquid. The
coefficient of linear expansion of the material of the
container is a. When the container is heated it is
observed that the liquid level inside the container
remains unchanged. What is the volume expansion

coefficient of the liquid?

° Watch Video Solution



https://dl.doubtnut.com/l/_74LmGhcDKjSb
https://dl.doubtnut.com/l/_7BYkrUVweDHc

63. A body weighs W, in air. Its apparent weights in
a liquid at ¢, °C and t,°C are W; and W,
respectively. If the coefficient of volume expansion
of the material of the body is 7y, find the coefficient

of real expansion of the liquid.

° View Text Solution

64. Using two different containers A and B, the
coefficients of apparent expansion of a liquid are
found to be ~v; and 75 respectively. If the
coefficient of linear expansion of the material A is o,

find that of the material B.


https://dl.doubtnut.com/l/_x7myxm6c3V1X
https://dl.doubtnut.com/l/_p6L2K22ybZLu

° Watch Video Solution

65. A hollow iron ball floats completely immersed in
water at 10° C temperature. What will happen if the

temperature of both of them is raised to 50° C'?

° Watch Video Solution

Section Related Questions

1. Define the coefficient of volume expansion of a

solid.

| &


https://dl.doubtnut.com/l/_p6L2K22ybZLu
https://dl.doubtnut.com/l/_GuRlJhupc5CE
https://dl.doubtnut.com/l/_s6wEocBElqNm

| W Watch Video Solution

2. Establish the relation between the coefficient of

linear expansion and surface expansion of a solid.

° Watch Video Solution

3.What is thermal stress? Obtain the expression for

thermal stress.

o Watch Video Solution

4.What is invar? Write down one of its uses.


https://dl.doubtnut.com/l/_s6wEocBElqNm
https://dl.doubtnut.com/l/_kOAm0TtDEF77
https://dl.doubtnut.com/l/_8WyyuAB7KTSM
https://dl.doubtnut.com/l/_tO5Co2C0h2VH

° Watch Video Solution

5. Show how density of a liquid varies with
temperature. Or, Establish the relation between the
density of al liquid and the coefficient of its real

expansion.

° Watch Video Solution

6. A solid body is immersed in a liquid. How does the
apparent weight of the body change due to rise in

temperature of the liquid?

| o WAL _L vl ~_ ..


https://dl.doubtnut.com/l/_tO5Co2C0h2VH
https://dl.doubtnut.com/l/_YciCse8vD7VH
https://dl.doubtnut.com/l/_ZBBTmaIkRkBT
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Highger Order Thinking Skill Hots Questions

1. Is it possible to maintain a constant difference in
the lengths of a brass rod and a steel rod, at all

temperatures?

° Watch Video Solution

2. A brass disc is stuck in a hole of a steel plate.
Should you heat the system to free the disc from

the hole? Given, o for brass


https://dl.doubtnut.com/l/_ZBBTmaIkRkBT
https://dl.doubtnut.com/l/_kroGwehSRDFh
https://dl.doubtnut.com/l/_SkhwURclHPsL

—19x10°%°C~! and « for steel

—12x 10" %°C 1.

o View Text Solution

3. An isosceles triangle is made of three zinc rods.
Will there be any change in its base angles with the

rise in temperature? Give reasons for your answer.

° Watch Video Solution

4. A copper plate and an iron plate of the same

volume are riveted together. Explain the likely


https://dl.doubtnut.com/l/_SkhwURclHPsL
https://dl.doubtnut.com/l/_nVNrBeUNgcUo
https://dl.doubtnut.com/l/_lvaaHjDOROMa

observations, when the system is heated.

° View Text Solution

5. An iron rod is fitted along the diameter of a
circular iron ring. Explain, whether the ring remains

circular or not, when the system is heated.

o Watch Video Solution

6. Two rods of different materials are of the same
length and cross-sectional area. They are joined

lengthwise and rigidly fixed between two walls. The


https://dl.doubtnut.com/l/_lvaaHjDOROMa
https://dl.doubtnut.com/l/_KFdqETmTV60J
https://dl.doubtnut.com/l/_ncaE2TgDRndy

materials of the two rods have different thermal
and mechanical properties. What should be the
relation between the Young's moduli and the
coefficients of linear expansion of the two materials
so that the position of the junction point of the

rods does not alter even when heated?

° Watch Video Solution

7. If the other factors remain unaltered, does the
change in the volume of a solid , with the change in
temperature, depend on the presence of a hole in

the solid? Answer with reason.

[ O A . _ L~ ]


https://dl.doubtnut.com/l/_ncaE2TgDRndy
https://dl.doubtnut.com/l/_WJHSHyEQYt3j
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8. A solid and a hollow cylinder of the same size and
made of the same material are heated for the same
change of temperature. Will the expansions be the

same? Explain your answer.

° Watch Video Solution

9. The difference in lengths of two rods, made up of
different materials, remains constant at all

temperatures. Show that their lengths at 0°C are


https://dl.doubtnut.com/l/_WJHSHyEQYt3j
https://dl.doubtnut.com/l/_PIiJRoX1QcCF
https://dl.doubtnut.com/l/_LOYasZysTTYn

inversely proportional to their coefficients of linear

expansion.

o Watch Video Solution

10. The difference in lengths of two rods, made up
of different materials, remains constant at all
temperatures. Show that their lengths at 0°C' are
inversely proportional to their coefficients of linear

expansion.

° Watch Video Solution



https://dl.doubtnut.com/l/_LOYasZysTTYn
https://dl.doubtnut.com/l/_cgEH3j7gjB0f

11. A platinum wire can easily be sealed to a glass

bulb while a copper wire wire cannot. Why?

° Watch Video Solution

12. Electric wires are hung between two consecutive
poles with a slight sag, instead of stretching them

out fully. Give reasons.

° Watch Video Solution



https://dl.doubtnut.com/l/_QSnDIWaN3sM3
https://dl.doubtnut.com/l/_rUzrkQzRL4nl

13. An aluminium rod of length [; and an iron rod of
length [5 are joined lengthwise to form a single rod
of length (I; + l5). Coefficients of linear expansion
of aluminium and iron are o, and «; respectively.
If both the rods expand equally for a rise in

temperature t find the ratio between

ll and (ll —|—l2)

° Watch Video Solution

14. On being heated, the length of each side of a
cube increases by 2%. What is the percentage

increase in the volume of the cube?


https://dl.doubtnut.com/l/_7tYubVeyHoZg
https://dl.doubtnut.com/l/_S4Tr0raUHfKe

° Watch Video Solution

15. Coefficient of linear expansion along one edge of
a cube-shaped crystal is a7, but that along a
perpendicular direction is as. Find the coefficient of

volume expansion of the crystal.

o Watch Video Solution

16. The length of each side of a skeleton cube (made
up of rods) at 0°C' is [,. Taking any vertex of the
cube as the origin, the coefficients of linear

expansion of the rods along x, y, z-axes or parallel to


https://dl.doubtnut.com/l/_S4Tr0raUHfKe
https://dl.doubtnut.com/l/_HNzVKksFe6Ww
https://dl.doubtnut.com/l/_y09S0qtfyisT

them are a;, @y and ag respectively. Show that
the equivalent coefficient of volume expansion of

the skeleton cube is a; + a5y + as.

° Watch Video Solution

17. When the temperature of a body increases from
t to t + At, the moment of inertia of it increases
from | to I+ Al If the coefficient of linear

expansion of the body is «, then show that

AT

o Watch Video Solution



https://dl.doubtnut.com/l/_y09S0qtfyisT
https://dl.doubtnut.com/l/_tdMDfXaxmMdQ
https://dl.doubtnut.com/l/_OMMGSVDemn3x

18. The apparent coefficient of expansion of a liquid
when heated in a copper vessel is C and when
heated in a silver vessel is S. If A is the linear
coefficient of expansion of copper, then show that

the linear coefficient of expansion of silver is

C+34A-S5
3 :

o Watch Video Solution

19. A liquid in a container is heated suddenly. At first
the liquid level goes down a little and then the level

begins to rise. Explain why.

° Watch Video Solution



https://dl.doubtnut.com/l/_OMMGSVDemn3x
https://dl.doubtnut.com/l/_AeCfuQJQPLUG

20. What will be the effect of using water in place of
mercury, in a thermometer for measuring the

temperatures in the range of 0°C to 10°C?

o Watch Video Solution

21. If mercury is kept in a glass vessel and in a
copper vessel separately, will the coefficient of
apparent expansion in both cases be the same ? If
not, in which case will it be greater ? Coefficients of

volume expansion of glass and copper are


https://dl.doubtnut.com/l/_AeCfuQJQPLUG
https://dl.doubtnut.com/l/_nw2HuZYvdvn6
https://dl.doubtnut.com/l/_dNE7QyTLkEGV

25 x 107%°C ! and 50 x 10" %°¢C !

respectively.

o Watch Video Solution

22. A wooden block floats in water keeping a volume
V of it above the surface, at 0°C. If the
temperature of water is slowly raised from
0°C to 20°C, what will be the change in the

value of V ?

° Watch Video Solution



https://dl.doubtnut.com/l/_dNE7QyTLkEGV
https://dl.doubtnut.com/l/_B7nAPanOZrHZ

23. What will be the difference observed when one

heats mercury and water from 0°C' ?

o View Text Solution

24. Ice is formed on the top surface of a lake.
Temperature of air above ice is —15° C, (i) What is
the temperature of the water layer just below ice?
(i) Find the maximum possible temperature at the

bottom of the lake.

° Watch Video Solution



https://dl.doubtnut.com/l/_1KE8HkyBRDnd
https://dl.doubtnut.com/l/_XQ9cy8pJpTKU
https://dl.doubtnut.com/l/_erjXWmKXRNt7

25. A beaker is filled up to its brim with a liquid of
density 1.5g - cm 3. A piece of ice is floating on the
liquid. Does the liquid overflow due to melting of

ice?

° Watch Video Solution

26. A container si filled up to its brim with water
with a piece of ice floating on it [Fig 5.15(a)]. State
the effect on the level of water in it container when
ice melts completely, if the initial temperature of

water was (i) 0° C (ii) 4° C and (iii) above 4° C.

° View Text Solution



https://dl.doubtnut.com/l/_erjXWmKXRNt7
https://dl.doubtnut.com/l/_pa4EE0l5F8np

27. A body, immersed in a liquid, is suspended from
the left arm of a hydrostatic balance, and is
balanced by putting measuring weights on the
scale pan at the right arm. If the liquid with the
body in it is heated, will the equillibrium be

disturbed?

° View Text Solution

28. State the factors on which the coefficients of

expansion of a liquid depend.

° View Text Solution



https://dl.doubtnut.com/l/_pa4EE0l5F8np
https://dl.doubtnut.com/l/_ChM5aA7V0mnx
https://dl.doubtnut.com/l/_MpECaaQ2z64m

29. Is the apparent expansion coefficient of a liquid

a constant?

° View Text Solution

30. Which one of the following graphs in Fig. 5.16
correctly represents the change of density of water

with temperature?

&2

° View Text Solution



https://dl.doubtnut.com/l/_MpECaaQ2z64m
https://dl.doubtnut.com/l/_xCBDqlyg958q
https://dl.doubtnut.com/l/_CBwA1cu1YLiS
https://dl.doubtnut.com/l/_G8bnMI3dg80s

31. If the coefficient of volume expansion of glass
would have been equal to the coefficient of real
expansion of mercury, a mercury thermometer

would not be active-explain.

° View Text Solution

Exercise Multiple Choice Questions

1. When a hollow metallic sphere is heated, the

volume of the cavity inside that sphere

A. remains the same

B. decreases


https://dl.doubtnut.com/l/_G8bnMI3dg80s
https://dl.doubtnut.com/l/_KcfSkMVK7VmS

C. increases

D. N/A

Answer: C

° Watch Video Solution

2. If a solid metallic sphere is heated, which of the

following quantities undergoes the highest

percentage increase?

A.length

B. area


https://dl.doubtnut.com/l/_KcfSkMVK7VmS
https://dl.doubtnut.com/l/_8HWrySC9xdut

C.volume

D. density

Answer: C

o Watch Video Solution

3. A steel scale gives correct reading at 10° C. If the
length of a rod is measured with the help of that
scale at 30° C then the measured length will be

A. equal to the actual length

B. less than the actual length


https://dl.doubtnut.com/l/_8HWrySC9xdut
https://dl.doubtnut.com/l/_N9iGAKUm1D2N

C. more than the actual length

D.N/A

Answer: B

o Watch Video Solution

4. A platinum wire can easily be sealed in glass,

because for glass and platinum

A. densities are equal

B. melting points are equal

C. specific heats are equal


https://dl.doubtnut.com/l/_N9iGAKUm1D2N
https://dl.doubtnut.com/l/_YTH4XQeWSvUY

D. coefficients of linear expansion are equal

Answer: D

° Watch Video Solution

5. The ratio of lengths of two iron rods is 1:2 and
that of their cross-sectional area is 2:3. What will be
the ratio of their expansions in volume for the same

rise in temperature?

A l:2

B.1:3


https://dl.doubtnut.com/l/_YTH4XQeWSvUY
https://dl.doubtnut.com/l/_TC9WQx8duxLW

C.2:3

D.4:6

Answer: B

° Watch Video Solution

6. Three rods of iron form an isosceles triangle.
What will be the change in the base angles of that

triangle due to a rise in its temperature?

A. no change will occur


https://dl.doubtnut.com/l/_TC9WQx8duxLW
https://dl.doubtnut.com/l/_SVynzQD7wgik

B. both the base angles will increase but the

vertical angle will decrease

C.both the base angles will decrease but the

vertical angle will increase

D. no conclusion can be arrived at

Answer: A

° Watch Video Solution

7. A brass disc just fits inside the hole of an iron
plate. To loosen the disc from the hole easily, which

of the following operations would be more


https://dl.doubtnut.com/l/_SVynzQD7wgik
https://dl.doubtnut.com/l/_KDOgYH9FLlA2

convenient? (coefficient of linear expansion of brass

is more than that of iron).

A. the junction should be heated

B. the junction should be cooled

C.the junction should be hammered without

heating or cooling it

D. the junction should be heated first and then it

should be dipped in water

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_KDOgYH9FLlA2
https://dl.doubtnut.com/l/_rtOHWO0rvBQp

8. An aluminium rod (coefficient of linear expansion
aq) of length I; at 0°C is welded with a steel rod
(coefficient of linear expansion ay) of length [y to
form a composite rod of length (I; + l5). If, when
heated through t° C, each rod increases in length

will

by the same amount, then the value of
L+ 1

be

aq —|— a9
8

Ol1—|—042


https://dl.doubtnut.com/l/_rtOHWO0rvBQp

Answer: D

° Watch Video Solution

9. Coefficient of linear expansion of brass is
19 x 10~ %°C ~1.If the area of a circular brass disc
at 0° C'is 25 ecm?, then at 80° C its area will be
A.25.038 cm?
B. 25.076 cm?

C.25114 cm?

D. 2538 em?


https://dl.doubtnut.com/l/_rtOHWO0rvBQp
https://dl.doubtnut.com/l/_FOEQOJvXPDWW

Answer: B

° Watch Video Solution

10. The length of each steel rail of a line at 10°C'is
25 m. What gap should be maintained between two
successive rails so that up to 50° C' they will not be

strained? [coefficient of linear expansion of steel
=11 x10"°°C~1

A. 55 mm

B.8.25 mm

C. 1T mm


https://dl.doubtnut.com/l/_FOEQOJvXPDWW
https://dl.doubtnut.com/l/_Q0VETSZsZErX

D. 1.65 mm

Answer: C

° Watch Video Solution

11. Two similar iron and copper strips are riveted
together at 20°C. What will be the nature of
curvature of this bimetallic strip at 0°C and 100° C
? (coefficient of linear expansion of copper is more

than that iron)

A. at both the temperatures the copper plate

will be on the convex side


https://dl.doubtnut.com/l/_Q0VETSZsZErX
https://dl.doubtnut.com/l/_MoEYDlZawxJU

B. at both the temperatures the iron plate will

be on the convex side

C.at 0° C the copper plate will be on the convex

side but at 100° C, it will be on the concave

side

D.at 0°C' the iron plate will be on the convex

side but at 100° C, it will be on the concave

side.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_MoEYDlZawxJU
https://dl.doubtnut.com/l/_oqR6p6mgZaqq

12. In which of the following cases a bimetallic strip

is not used?

A. sealing of a platinum wire in glass

B. thermostat

C. fire alarm

D. compensated balance wheel of a watch

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_oqR6p6mgZaqq

13. The length of a brass rod is to be measured at

different temperatures. For this, the accuracy will be

the highest if the scale is made of which material?

A. wood

B. steel

C. brass

D. platinum

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0V11y5ZOLdqG

14. Young's modulus for the material of a rod is Y
and its coefficient of linear expansion is . A rod of
length | and cross-section A of this material is kept
in between two rigid supports and its temperature
is increased by t° C'. The force developed inside the
rod is

A lAY at

B.AY at

C.lY at

D.Yat

Answer: B



https://dl.doubtnut.com/l/_sRKxNDi6Ar7B

\ ° Watch Video Solution

15. Two rods of the same length are kept in between
two rigid supports and their temperatures are
increased by the same amount. What will be the
relation between the Young's moduli and
coefficients of linear expansion of the rods, for

equal thermal stresses generated in them?

Y
Yo
Yo oo
g oL _ [
Y2 a9
S
Yz a1
Y; Q
D. - =,/—=

Y2 a1


https://dl.doubtnut.com/l/_sRKxNDi6Ar7B
https://dl.doubtnut.com/l/_Dh8DAl2XMoWL

Answer: C

° Watch Video Solution

16. When the temperature of a metallic sphere is
increased by 40°C' then its volume increases by

0.24%. Coefficient of linear expansion of the metal

in°Clis

A2 x107°

B.6 x 10~°

C.18 x 107°°

D.1.2 x 107°


https://dl.doubtnut.com/l/_Dh8DAl2XMoWL
https://dl.doubtnut.com/l/_zIvK53yFf1lU

Answer: A

° Watch Video Solution

17. The ratio of the lengths of two metallic rods is
2:3 and the ratio of the coefficients of linear
expansion of their materials is 4:3. The ratio of their
linear expanions for the same rise in temperature is
Al:2
B.2:3

C.3:4

D.&:9


https://dl.doubtnut.com/l/_zIvK53yFf1lU
https://dl.doubtnut.com/l/_K2gV65PzsW5T

Answer: D

° Watch Video Solution

18. A steel scale gives correct reading at ¢; ° C. With
the help of this scale the distance between two
points measures I’ and t,°C. If the coefficient of
linear expansion of steel is a then the actual length

| between the two points is

Al=1
B.l = l,[]. + Oé(tz — tl)]

Cl=1'[1-a(ty—1t)]


https://dl.doubtnut.com/l/_K2gV65PzsW5T
https://dl.doubtnut.com/l/_SvB8bAjsCySn

ll

D.l =
1+ a(ts — t1)

Answer: B

° Watch Video Solution

19. Two spheres of the same material have the same
radius but one is hollow while the other is solid.

Both spheres are heated to same temperature.

Then

A. the solid sphere expands more

B. the hollow sphere expands more


https://dl.doubtnut.com/l/_SvB8bAjsCySn
https://dl.doubtnut.com/l/_ZnNwiVMMTZhL

C. expansion is same for both

D.nothing can be said about their relative

expansion if their masses are not given

Answer: C

° Watch Video Solution

20. When a rod is heated but prevented from

expanding the stress developed is independent of

A. material of the rod

B. rise in temperature


https://dl.doubtnut.com/l/_ZnNwiVMMTZhL
https://dl.doubtnut.com/l/_RN6p6buJbrBi

C. length of the rod

D. none of the above

Answer: C

o Watch Video Solution

21. At some temperature T, a bronze pin is a little
large fit into a hole drilled in a steel block. The
change in temperature required for an exact fit is
minimum when (coefficient of linear expansion of

bronze is grearter than that of steel)

A. only the block is heated


https://dl.doubtnut.com/l/_RN6p6buJbrBi
https://dl.doubtnut.com/l/_WikroRfA0zvE

B. both block and pin are heated together

C. both block and pin are cooled together

D. only the pin is cooled

Answer: D

o View Text Solution

22. When water is heated from 0°C to 50°C,

density of water

A. remains the same

B. decreases continually


https://dl.doubtnut.com/l/_WikroRfA0zvE
https://dl.doubtnut.com/l/_IpSTzeRMX0w1

C. increases continually

D. increases at first and then decreases

Answer: D

o Watch Video Solution

23. Due to anomalous expansion of water from

0°C to 4°C,in cold countries

A. entire water in a lake freezes to ice

B. no part of water in a lake freezes to ice

C. aquatic animals can survive


https://dl.doubtnut.com/l/_IpSTzeRMX0w1
https://dl.doubtnut.com/l/_VzULlswYmlh8

D. oxygen content of water increases

Answer: C

° Watch Video Solution

24. The relation between real and apparent

expansion of a liquid is

A. real expansion = apparent expansion

B. real expansion < apparent expansion

C.real expansion > apparent expansion


https://dl.doubtnut.com/l/_VzULlswYmlh8
https://dl.doubtnut.com/l/_OGRNyEwKzsjS

D.depending on the nature of the liquid,

sometimes  apparent  expansion and

sometimes real expansion is greater

Answer: C

o Watch Video Solution

25. How many coefficients of expansion of a liquid is

used in practice?

A1l

B.2


https://dl.doubtnut.com/l/_OGRNyEwKzsjS
https://dl.doubtnut.com/l/_DEv3kNP1qEtC

C.3

D.4

Answer: B

° Watch Video Solution

26. The coefficient of real expansion of a liquid is v
and the coefficient of apparent expansion is v'.
Units of these are

A.both °C !

B.bothm?.-°C !


https://dl.doubtnut.com/l/_DEv3kNP1qEtC
https://dl.doubtnut.com/l/_zrqLyvV6oyU0

C.°C~ ! for v and m?®-°C ™! for 7'

D.m?>-°C ! for v and °C~ ! for ~'

Answer: A

o Watch Video Solution

27.1f a liquid having coefficient of volume expansion

a, kept in a container having coefficient of linear
. (6 20 N

expansion 3 is heated, then the level of the liquid

will

A.rise


https://dl.doubtnut.com/l/_zrqLyvV6oyU0
https://dl.doubtnut.com/l/_QUKqRYZh6k6a

B. fall

C.remain the same

D. remain almost the same

Answer: C

o Watch Video Solution

28. The coefficient of volume expansion of a liquid is

A. positive for all liquids

B. negative for all liquids


https://dl.doubtnut.com/l/_QUKqRYZh6k6a
https://dl.doubtnut.com/l/_A7OoFZ9tkSkM

C.negative for water from 0°C to 4°C but

positive for other liquids

D. negative for water from 0°C to 4°C but

negative for other liquids

Answer: C

o Watch Video Solution

29. A vessel is partly filled with a liquid at 0° C. The
condition for which the volume of the remaining

part of the vessel remains unchanged is


https://dl.doubtnut.com/l/_A7OoFZ9tkSkM
https://dl.doubtnut.com/l/_nv1DowjXJCdP

A.expansion of the entire vessel = real

expansion of the liquid in the vessel

B. expansion of the remaining part of the vessel

=real expansion of the liquid in the vessel

C.expansion of the entire vessel = apparent

expansion of the liquid in the vessel

D. expansion of the remaining part of the vessel

= apparent expansion of the liquid in the

vessel

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nv1DowjXJCdP

30. Apparent weight of a body immersed in water at

20°C is Wj. When temperature is increased to

40° C, the apparent weight becomes Wj. In this

case

A. for different solids W, may be greater than or

less than W;

B. W, is always equal to W;

C. Wy is always less than Wy

D. W, is always greater than W;

Answer: D


https://dl.doubtnut.com/l/_nv1DowjXJCdP
https://dl.doubtnut.com/l/_qK6hJuZBvD6W

o Watch Video Solution

31. Apparent weights of a body immersed in a liquid
at the temperature t; is W and temperature ¢, is
Ws. Coefficients of volume expansion of the liquid

and the solid are v and «, respectively. The value of

Wy — W1 will be

A. proportional to (v — v,)(ts — t1)

B. proportional to T
to — 11
: ta — 1
C. proportional to
Y — Vs
1

D. proportional to
(v = 7s)(t2 — t1)


https://dl.doubtnut.com/l/_qK6hJuZBvD6W
https://dl.doubtnut.com/l/_V9sXijg2otnf

Answer: A

° Watch Video Solution

32. Apparent weight of a piece of metal immersed in

water at 0°C'is 100 g and at 50° C is 100.5 g. What

will be the apparent weight at 20° C?

A.1001 g

B.1002 g

C.1003 g

D.1004 g


https://dl.doubtnut.com/l/_V9sXijg2otnf
https://dl.doubtnut.com/l/_hrIQ4rEcKml1

Answer: B

° View Text Solution

33. A block of wood is floating on water. If the

temperature is increased the apparent weight of

the block of wood

A. will remain the same

B. will increase

C. will decrease

D. may increase or decrease


https://dl.doubtnut.com/l/_hrIQ4rEcKml1
https://dl.doubtnut.com/l/_fMJQy3fWMD7s

Answer: A

° View Text Solution

34. The coefficient of apparent expansion of a liquid
for two different vessels A and B are v; and 7,
respectively. If the coefficient of linear expansion of
the material of the vessel A is a, then the coefficient
of linear expansion of the material of the vessel B

will be

ay17y2
. Y1 + Y2

Y1 — 72
T 2

A

B


https://dl.doubtnut.com/l/_fMJQy3fWMD7s
https://dl.doubtnut.com/l/_hGzcgki5yva8

Y1 — Y2 o
' 3

Y1 — 72
' 3

C

D + «

Answer: D

o Watch Video Solution

35. A glass is fully with water at 4°C. Water

overflows when the glass is

A. cooled but not when heated

B. heated but not when cooled

C. both cooled or heated


https://dl.doubtnut.com/l/_hGzcgki5yva8
https://dl.doubtnut.com/l/_PeddhpyfnHBa

D. first heated then cooled

Answer: C

° Watch Video Solution

36. Weight of a piece of metal immersed in alcohol
at 0°C'is W7 and at 59° C is Ws. The coefficient of
volume expansion of the metal is less than the
coefficient of volume expansion of alcohol. If the
density of the metal is greater than that of alcohol

then

AW, > W,


https://dl.doubtnut.com/l/_PeddhpyfnHBa
https://dl.doubtnut.com/l/_zwNeDaji7ItW

B.W1 = Wz

CW; < W,
W1
D.Wy = —
W, 5
Answer: C

o View Text Solution

37. The coefficient of volume expansion of a liquid is
~ and its density at 0°C is p. If the temperature is
increased to t° C then the change in density will be

p(1 —~t)
vt

A.



https://dl.doubtnut.com/l/_zwNeDaji7ItW
https://dl.doubtnut.com/l/_08ojZdjP4oDT

pYt
1t

ot
1yt

Answer: D

o Watch Video Solution

38. Surface of a lake is at 2° C. Find the temperature

of the bottom of the lake

A.2°C

B.3°C


https://dl.doubtnut.com/l/_08ojZdjP4oDT
https://dl.doubtnut.com/l/_CX5dZJ8tSNka

c.4°C

D.1°C

Answer: C

o Watch Video Solution

39. The coefficients of real expansion of a liquid is ¥
and the coefficient of linear expansion of the
material of the containing vessel is a. Then the
condition for no apparent expansion of the liquid in

that vessel is

Ay=«


https://dl.doubtnut.com/l/_CX5dZJ8tSNka
https://dl.doubtnut.com/l/_82HBuOoQUH9T

B.v = 3«

Cry<a«a

D.v > 3«

Answer: B

° Watch Video Solution

40. Two vessels are filled with water at the same
temperature. If one vessel is heated and the other is
cooled, then in both the cases water overflows. The

initial temperature of water in both the vessels was


https://dl.doubtnut.com/l/_82HBuOoQUH9T
https://dl.doubtnut.com/l/_P9JPp3e2hdKA

A.273°C

B.273 K

C.277°C

D.277 K

Answer: D

o Watch Video Solution

41. The coefficient of real expansion of mercury is v
and the coefficient of linear expansion of glass is a.
The mercury thread, enclosed in a glass tube of

uniform bore, expands linearly due to rise in


https://dl.doubtnut.com/l/_P9JPp3e2hdKA
https://dl.doubtnut.com/l/_MHu0RCe6nR5N

temperature. The effective coefficient of expansion

will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MHu0RCe6nR5N

42. The coefficient of volume expansion of mercury
is 18 x 107°°C ! and the coefficient of linear
expansion of copper and glass are 17 x 10~ %°C 1
and 9 x 10~ %°C ! respectively. If mercury is kept
first in the copper vessel and then in the glass

vessel, then
A. coefficient of apparent expansion of mercury
in the first case will be less

B. coefficient of apparent expansion of mercury

in the first case will be greater


https://dl.doubtnut.com/l/_gD9cKMJSxBPL

C. coefficient of real expansion of mercury in the

first case will be less

D. coefficient of real expansion of mercury in the

first case will be greater

Answer: A

° Watch Video Solution

43. To measure the height of the mercury column in
a barometer, a brass-scale is attached with it.
Coefficient of real expansion of mercury is v and

coefficient of linear expansion of brass is a. Due to


https://dl.doubtnut.com/l/_gD9cKMJSxBPL
https://dl.doubtnut.com/l/_waTSjMSRvlpe

rise in temperature, the effective coefficient at

which the barometer reading increases is

A vy

B.7v + «

Cv—«

D.v — 2«

Answer: C

o View Text Solution



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

44, A uniform pressure p is applied on each face of
a solid cube. What will be the rise in temperature of
the cube so that it regains its original volume?
(Given, bulk modulus = B and coefficient of volume

expansion =« for the material of the cube.)

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_Gdo96T7GY4pf

Exercise Very Short Answer Type Questions

1. What is the unit of the coefficient of linear

expansion of a substance?

° Watch Video Solution

2. What is the relation between the coefficient of
linear expansion («) and the coefficient of volume

expansion () of a solid?

° Watch Video Solution



https://dl.doubtnut.com/l/_Gdo96T7GY4pf
https://dl.doubtnut.com/l/_pp56vfvxU6uc
https://dl.doubtnut.com/l/_lWSbGgwl6M55

3. A bimetallic strip made up of brass and iron
remains linear at 20° C. When the temperature is
decreased to 0° C, the strip bends.Which material

remains on the convex side of the bent strip?

° View Text Solution

4. Coefficient of linear expansion of platinum is
9 x 10°%°C~'. what will be the value of this
coefficient when the temperature is expressed in

Fahrenheit unit?

° Watch Video Solution



https://dl.doubtnut.com/l/_lWSbGgwl6M55
https://dl.doubtnut.com/l/_MpMmTVEGLtOD
https://dl.doubtnut.com/l/_TIKX8MG8Afh4

5. If the coefficient of linear expansion of iron is
0.0000067° F !, then what is its value in celsius

scale?

o Watch Video Solution

6. Due to rise in temperature, if each side of a
copper cube increases by 01%, then find out the

increase in volume of that cube.

° Watch Video Solution



https://dl.doubtnut.com/l/_TIKX8MG8Afh4
https://dl.doubtnut.com/l/_m1B1Ohn2POUW
https://dl.doubtnut.com/l/_KbHOPTEldkJv

7. Write down the variation of density of a solid with

increase in temperature.

° Watch Video Solution

8. Thermal expansion of invar is than that of

all other metals or alloys. [Fill in the blank]

° Watch Video Solution

9. Between the coefficient of apparent expansion

(fy’) and the coefficient of real expansion () of a


https://dl.doubtnut.com/l/_YDO1gsZjuGD6
https://dl.doubtnut.com/l/_zrD7dKVPDdyo
https://dl.doubtnut.com/l/_umaruGkQBHnm

liquid which one is a characteristic property of the

liquid?

o Watch Video Solution

10. A glass vessel is filled with water up to its brim.

Now, what will happen if temperature is increased?

o Watch Video Solution

11. At what temperature density of water will be the

maximum?

o Watch Video Solution



https://dl.doubtnut.com/l/_umaruGkQBHnm
https://dl.doubtnut.com/l/_2qNkUWfpdAww
https://dl.doubtnut.com/l/_YIaK2DJTRz7N

12. How does density of a liquid change with

temperature?

o Watch Video Solution

13. At what temperature under standard
atmospheric pressure, the density of pure water will

be the maximum?

° Watch Video Solution



https://dl.doubtnut.com/l/_YIaK2DJTRz7N
https://dl.doubtnut.com/l/_3XiqpTKvf0d4
https://dl.doubtnut.com/l/_srNW6NFO8dLx

14. Real expansion of a liquid = apparent expansion

of the liquid + volume expansion of the

[Fill in the blank]

° Watch Video Solution

15. Coefficient of real expansion of water from

0°C to 4°C'is . [Fill in the blank]

° Watch Video Solution



https://dl.doubtnut.com/l/_38ALbr1JSOnV
https://dl.doubtnut.com/l/_wcu8XvHgzb5V

16. Usually the thermal expansion of a liquid is
greater than the thermal expansion of an equal
volume of a solid'. State whether the statement is

true or false.

° Watch Video Solution

17. Usually the thermal expansion of a liquid is
greater than the thermal expansion of an equal
volume of a gas'. State whether the statement is

true or false.

o Watch Video Solution



https://dl.doubtnut.com/l/_KdQSP20YDRCu
https://dl.doubtnut.com/l/_3d7xrbMF0he9

18. What is the density of pure water at 4° C' in SI?

o Watch Video Solution

Exercise Short Answer Type Questions |

1. Coefficient of linear expansion of iron s

12 x 10 9°C ~! - explain the statement.

o Watch Video Solution



https://dl.doubtnut.com/l/_4eBxakFIXsMv
https://dl.doubtnut.com/l/_5HpH9AiDM1ho

2. A metal scale does not show correct reading at all

temperatures' - explain.

° Watch Video Solution

3. Explain why thin glass beakers are used to boil

water.

° Watch Video Solution

4. During the construction of long bridges, why are

the two ends of a bridge not fixed rigidly in the


https://dl.doubtnut.com/l/_iCXwVdDXTlQJ
https://dl.doubtnut.com/l/_tdVqvEWArzM0
https://dl.doubtnut.com/l/_GPvnrSv9aLQM

concrete?

° Watch Video Solution

5. Explain why a tightly fitted metal cap of a glass

bottle can be opened by heating it slightly.

° Watch Video Solution

6. A beaker is filled to the brim with water at 4°C.
What will you notice if the temperature is (i)

increased and (ii) decreased?

o Watch Video Solution



https://dl.doubtnut.com/l/_GPvnrSv9aLQM
https://dl.doubtnut.com/l/_xjGwKeO5PSVR
https://dl.doubtnut.com/l/_mYEeDMMOq061

7.1s the coefficient of apparent expansion of a liquid

fixed?

© Watch video solution

8. What change will be observed if both mercury

and water are heated from 0° C?

o Watch Video Solution

Exercise Short Answer Type Questions i



https://dl.doubtnut.com/l/_mYEeDMMOq061
https://dl.doubtnut.com/l/_B79MUA2GtApH
https://dl.doubtnut.com/l/_SzX0XTq9KRmL
https://dl.doubtnut.com/l/_YiHmIcF8x07z

1. If a hollow iron tube is heated, then do the
following quantities increase or decrease : (i)
volume, (ii) density, (iii) internal diameter, and (iv)

external diameter?

o Watch Video Solution

2. A brass disc is fitted tightly into the bore of a
steel plate. Should you apply heat in order to
remove the disc from the bore? Given that a of
brass =19 x 10°9°C ™! and that of steel

— 12 x 107 %°C 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_YiHmIcF8x07z
https://dl.doubtnut.com/l/_gcBVsYbJtJ1k

3. Give three practical examples of the utilization of

expansion of solids.

° Watch Video Solution

4. The top of a lake is frozen. Air just above the ice
layer is at —15° C. What is the temperature of the
water layer just below ice? Comment on the
maximum possible temperature at the bottom of

the lake.

° Watch Video Solution



https://dl.doubtnut.com/l/_gcBVsYbJtJ1k
https://dl.doubtnut.com/l/_bDZPE8v64Xsx
https://dl.doubtnut.com/l/_bY7Sy11FbBWz
https://dl.doubtnut.com/l/_ceVFsj1qGX5a

5.Show that the change in density p of a liquid, due
to rise in temperature At, can be written as
Ap = — pyAt [y = coefficient of real expansion

of the liquid].

° Watch Video Solution

Exercise Problem Set |

1. If the temperature of a rod of length 2 m is
increased by 100° C, what will be its increase in

length? Given, a for the rod = 0.000012°C ~ 1.

| o WMiakl .\ Ntdaa Caliikiam


https://dl.doubtnut.com/l/_ceVFsj1qGX5a
https://dl.doubtnut.com/l/_HksCo2xR9IUC

YVdalilll VIUCUV JVIULIVII ) |

2. When the temperature of a 3 m long iron rod is
increased from 0° C to 200° C, the rod increases in
length by 7.2 mm. Determine the coefficient of linear

expansion of iron.

° Watch Video Solution

3. Due to rise in temperature of a brass rod by
100° C, its length increases by 0.5 cm. What was the
initial  length of the rod? «a for brass

— 19 x 10" %°C 1.

| o I


https://dl.doubtnut.com/l/_HksCo2xR9IUC
https://dl.doubtnut.com/l/_ECJCqpEOx2CW
https://dl.doubtnut.com/l/_wqqHLnxw75sk

l & Watch Video Solution J

4.The lengths of an iron and a zinc rod at 0° C are
25,55 cm and 255 com respectively. At what
temperature will their lengths be equal?

Coefficients of linear expansion of iron and zinc are

10 x 107 %°C ' and 30 x 10 °°C ~! respectively.

° Watch Video Solution

5. The length of the steel structure of a bridge is 0.5
km and it has to withstand temperature change

from 44° F to 116° F. What allowance should be


https://dl.doubtnut.com/l/_wqqHLnxw75sk
https://dl.doubtnut.com/l/_4Hu1MkH2gU6h
https://dl.doubtnut.com/l/_7OdBRS9uCWJA

kept for its expansion if the coefficient of linear

expansion of steel is 1 x 107°°C ~1?

° Watch Video Solution

6. A steel tape 1 m long is correctly calibrated for a
temperature of 27.0 °C. The length of a steel rod
measured by this tape is found to be 63.0 cm on a
hot day when the temperature is 45.0 °C. What is
the actual length of the steel rod on that day? What
is the length of the same steel rod on a day when
the temperature is 27.0°C? Coefficient of linear

expansion of steel = 1.20 x 10 °K ~ 1.

[ O wAr_L_L vl ~_ ..o _ ]


https://dl.doubtnut.com/l/_7OdBRS9uCWJA
https://dl.doubtnut.com/l/_VxebUkA5DnxT

{ ™ Vvallll viuco o0I1uLivili }

7.An iron sphere is to be passed through a circular
brass ring. At 20° C, the diameter of the sphere is
25 cm and the internal diameter of the ring is 24.9
cm. If both the sphere and the ring are heated
together, at what temperature will the sphere just
pass through the ring? o for iron
=12x10"°°C"! and a for brass

—2x107%°C 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_VxebUkA5DnxT
https://dl.doubtnut.com/l/_PRVerdPT168p

8. Diameter of a brass disc at 30° C is 10 cm. What

will be the increase in area of the disc at 70°C? «

for brass = 18 x 10~ %°C L.

° Watch Video Solution

9. Prove that, the expansion of volume V of a solid
due to arise At in temperature is AV = 3aV - At.
Here, « = coefficient of linear expansion of the

solid.

° Watch Video Solution



https://dl.doubtnut.com/l/_MWzkcj6szEEf
https://dl.doubtnut.com/l/_b3fPrEUh1J0F
https://dl.doubtnut.com/l/_HFZizSB9jd9i

10. Densities of glass at 10°C' and 60°C are
2.6g-cm > and 2.596g - cm respectively.
What is the average coefficients of linear expansion

of glass in between these two temperatures?

° Watch Video Solution

11. A square metal plate of side 100 cm at 0° C, has
a circular hole of diameter 40 cm in the middle of it.
At what temperature, will each side by 101 cm long?
What will be the diameter of the hole at that
temperature? o for the metal

—12.5 x 10" %°¢C !

.y l


https://dl.doubtnut.com/l/_HFZizSB9jd9i
https://dl.doubtnut.com/l/_2uRfGFNWaNgW

| ¥ Vvatch Video Solution J

12. The coefficient of apparent expansion of a liquid
in a brass vessel is 14.6 x 10 °°C ~!. What will be
the coefficient of apparent expansion of that liquid
when it is in iron vessel? o for brass
=18 x 10 %°C! and « for iron

—12x 10" %°C 1.

o Watch Video Solution

13. Volume of the bulb of a thermometer is 1 em®.

Each degree division of that thermometer should


https://dl.doubtnut.com/l/_2uRfGFNWaNgW
https://dl.doubtnut.com/l/_Im85Hw5gpSBU
https://dl.doubtnut.com/l/_ayyQvQbZJit1

be 5 mm long. What will be the cross-sectional area
of the thermometer tube? Coefficient of apparent

expansion of mercury with respect to glass is

1.6 x 10" %°C 1,

° View Text Solution

14. The bulb and the stem of a mercury-in-glass
thermometer contains 1 em® of mercury up to the
zero mark. If the internal diameter of the stem is 0.3
mm, what is the length of a degree celsius on the
scale? Coefficient of real expansion of mercury

— 18 x 10°°°C ' and coefficient of linear

expansion of glass = 8 x 10~ %°C 1.


https://dl.doubtnut.com/l/_ayyQvQbZJit1
https://dl.doubtnut.com/l/_o7IVAjNLGT5U

o View Text Solution

15. Masses of 10cm? of water at 0°C and 4°C are
9998 g and 10 g respectively. Calculate the
coefficient of real expansion of water in this range

of temperature.

° Watch Video Solution

16. A capilllary glass tube of uniform bore contains a
thread of mercury 1 m long at 0°C. When
temperature is raised to 100° C, the thread is found

to be 16,5 mm longer. If the coefficient of real


https://dl.doubtnut.com/l/_o7IVAjNLGT5U
https://dl.doubtnut.com/l/_qCX2GgcOpP4b
https://dl.doubtnut.com/l/_FMru7I3RXooZ

expansion of mercury is = 18.2x 107 °°C 1,
then what will be the coefficient of linear expansion

of glass?

° View Text Solution

17. A closed glass bulb contains some mercury.
Volumes of the empty space of the bulb at
0°C and 40°C are 1 em® and 098 cm?®
respectively. Determine the volume of mercury.
Assume that a for glass
=72x10"%C"! and 4 for mercury

—1.81 x 10~ %°C 1.

[ a Watch Video Solution


https://dl.doubtnut.com/l/_FMru7I3RXooZ
https://dl.doubtnut.com/l/_mzoUeIHeTyYQ

Exercise Problem Set li

1. The difference in lengths of an iron and a copper
rod, both at 50°C and 450°C, is 2 cm. What are
the lengths of the two rods at 0°C? [Given,
ape = 12x107%°C"! and ag, =17 x 107 %°C 1

]

° Watch Video Solution



https://dl.doubtnut.com/l/_mzoUeIHeTyYQ
https://dl.doubtnut.com/l/_vzogby2Hqnfq

2. Two rods of thickness d and of length | are
riveted. If the temperature is increased by 6, what
will be the average radius of curvature of the
combination? Coefficient of linear expansion of the

materials of the two rods are ; and 5.

° View Text Solution

3. A brass rod of length 50 cm and diameter 3.0 mm
is joined to a steel rod of the same length and
diameter. What is the change in length of the
combined rod at 250° C, if the original lengths are

at 40.0° C? The ends of the rod are free to expand


https://dl.doubtnut.com/l/_UhMeezB2t5NF
https://dl.doubtnut.com/l/_FAdjJfx2AT4M

(coefficient of linear expansion of brass

=20x 10 °K ! steel =1.2x 107 °K 1.

o Watch Video Solution

4. The weight of a glass rod in air is 90g X g. Its
apparent weight in a liquid at 12°C is 49.6g X g,
and at 97° C'is 51.9g x g. Determine the coefficient
of real expansion of the liquid. Coefficient of volume

expansion of glass = 2.4 x 107°°C ~ 1.

° View Text Solution



https://dl.doubtnut.com/l/_FAdjJfx2AT4M
https://dl.doubtnut.com/l/_zHtQI7lDtApF

5. A specific gravity bottle is completely filled with
mass m of a liquid at 0°C. If it is heated to t° C,
then what mass of the liquid will be expelled?
Coefficient of real expansion of the liquid = ~ and
coefficient of linear expansion of the material of the

bottle = a.

° View Text Solution

6. The mean value of the coefficient of real
expansion of mercury is 18.2 x 10~ °°C ~!. Density

of mercury at 20°C is 13.55g- cm ~°. At what


https://dl.doubtnut.com/l/_5fWL9rVkyKbQ
https://dl.doubtnut.com/l/_NrSYjTtCB7fD

higher temperature, will the error in the

measurement of density be 1%?

° Watch Video Solution

7. A piece of iron having a square cross-section has
a length of 30 cm, and it floats on mercury at 0° C.
If the temperature is raised to 100°C, then what
additional length of the piece will be immersed?
Density of mercury at 0°C = 13.6g - cm 3, density

3, coefficient of real

of iron at 0°C = 7.6g - cm
expansion of mercury = 1.82 x 10-*°C ! and

coefficient of volume expansion of iron

—3.51 x 10~ °°C 1,


https://dl.doubtnut.com/l/_NrSYjTtCB7fD
https://dl.doubtnut.com/l/_vIWtyLhdlGBB

o View Text Solution

8. With the help of a graduated cylinder made of
ordinary glass, volume can be measured accurately
at 10°C. If it is used at 70°C, what will be the
percentage error in the measurement? Coefficient

of linear expansion of glass = 9 x 107 %°C 1.

° Watch Video Solution

9. A solid body floats in a liquid at 50° C, being
completely submerged in it. What fraction of the

volume of the body would be submerged when it is


https://dl.doubtnut.com/l/_vIWtyLhdlGBB
https://dl.doubtnut.com/l/_RayYOqxiG19h
https://dl.doubtnut.com/l/_M2KWdP4LKJi9

cooled to 0° C? The coefficient of volume expansion
for the solid is 0.3 x 10 °K ~! and that of the

liquid is 8.0 x 10 °K ~ 1.

° Watch Video Solution

10. An aluminium sphere of diameter 10 cm is
submerged in glycerine of density
1.26g - cm > at 20°C. Calculate the change in
apparent weight of the sphere when the glycerine is
heated to 100° C. Coefficient of volume expansion
of glycerine =5 x 107*°C ~! and that of linear

expansion of aluminium = 2.5 x 10" %°C 1,

[ O A . _ L~ ]


https://dl.doubtnut.com/l/_M2KWdP4LKJi9
https://dl.doubtnut.com/l/_hdSzdtTICJFZ

= VICW 1CAL O01ULIVI |

Exercise Host Numerical Problems

1. Two metaliic strips of different metals are riveted
together to form a composite metallic strip of
thickness 0.1 cm. If the strip is heated to 100°C,
what will be the radius of curvature of the strip?

Given, the values of a of the two metals are

18 x 10 %°C ! and 12 x 10~ %°C 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_hdSzdtTICJFZ
https://dl.doubtnut.com/l/_yyRVp4eUt3pG

2. Two copper rods and one aluminium rod of the
same length are joined together to form an
equilateral triangle ABC. A rod AD of another
material connects the vertex A to the mid-point D of
the base (aluminium) rod of the triangle. For small
rise in temperature of the system there will be no
tendency for the sides of the triangle to buckle.
Determine the coefficient of linear expansion of the
material of the rod AD. Given, a for copper
=16 x 10 %°C ! and « for aluminium

— 26 x 107 %°C 1.

o View Text Solution



https://dl.doubtnut.com/l/_OqmhjZreMpBg
https://dl.doubtnut.com/l/_uvtaJvn0dgKr

3. The cross-sectional area of a steel rod of length
25 cm is 0.8 em?. What tension will be required to
incresase the length of the rod, equal to the
increase due to its rise in temeprature by 10° C?

For steel,

Y =2x10"%dyn-em ™2 and o =10"°°C L.

° Watch Video Solution

4. The temperature of a steel rod is increased by
15° C.To resist its expansion in length, what stress

should be applied? Young's modulus (Y) for steel


https://dl.doubtnut.com/l/_uvtaJvn0dgKr
https://dl.doubtnut.com/l/_TmDmEQgNO1gD

= 2 x 10"%dyn - em ~? and its coefficient of linear

expansion,a = 1.2 x 10 °°C 1.

o Watch Video Solution

5. The inner circumference of a steel tyre is 157 cm.
It is to be fitted on a ring of diameter 50 cm. Find
the temperature up to which the tyre is to be
heated to fit it on the ring. When cooled, what force
will be exerted by the tyre on unit surface area of
the ring? For steel

Y =21x10%dyn-em %, a =12 x 10" %°C 1,

° View Text Solution



https://dl.doubtnut.com/l/_TmDmEQgNO1gD
https://dl.doubtnut.com/l/_6Yh2Kx0cUZii

6. A piece of metal floats on mercury. The
coefficients of volume expansion of the metal and
mercury are ~; and -y respectively. If their
temperature is increased by AT, then by what
factor does the fraction of the volume of metal

submerged in mercury change?

o View Text Solution

Entrance Corner Assertion Reason Type

1. Statement | : A brass disc just fits in a hole in a

steel plate. The system must be cooled to loosen


https://dl.doubtnut.com/l/_I8rAkTH2U62i
https://dl.doubtnut.com/l/_JiFBHq3vRGue

the disc from the hole.
Statement Il : The coefficient of linear expansion for
brass is greater than the coefficient of linear

expansion for steel.

A. Statement | is true, statement Il is true ,

statement Il is a correct explanation for
statement |I.
B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation for

statement I.

C. Statement | is true, statement Il is false.

D. Statement is false, statement Il is true.


https://dl.doubtnut.com/l/_JiFBHq3vRGue

Answer: A

° Watch Video Solution

2. Statement I: A beaker is completely filled with
water at 4° C. It will overflow, both when heated or
cooled.

Statement Il : There is expansion of water below

and above 4° C.

A. Statement | is true, statement Il is true ,

statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_JiFBHq3vRGue
https://dl.doubtnut.com/l/_TLuVrzKw18UJ

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation for

statement I.

C. Statement | is true, statement Il is false.

D. Statement is false, statement Il is true.

Answer: A

° Watch Video Solution

3. Statement | : The coefficient of real expansion of
the liquid is independent of the nature of container.

Statement I : vy, =1,+ 7, wWhere v, =


https://dl.doubtnut.com/l/_TLuVrzKw18UJ
https://dl.doubtnut.com/l/_yYDuORL7DGqe

coefficient of real expansion, v, = coefficient of
expansion and <, = coefficient of apparent

expansion of vessel.

A. Statement | is true, statement Il is true ,
statement Il is a correct explanation for
statement I.

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation for

statement I.

C.Statement | is true, statement Il is false.

D. Statement is false, statement Il is true.


https://dl.doubtnut.com/l/_yYDuORL7DGqe

Answer: B

° Watch Video Solution

4. Statement | : The coefficient of apparent
expansion can be negative.
Statement Il : Coefficient of real expansion of a

liquid can be less than the coefficient of expansion

of vessel.
A. Statement | is true, statement Il is true ,
statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_yYDuORL7DGqe
https://dl.doubtnut.com/l/_iyQDEfhMZBtP

B. Statement | is true, statement Il is true ,

statement 1l is not a correct explanation for

statement I.

C. Statement | is true, statement Il is false.

D. Statement is false, statement Il is true.

Answer: A

° Watch Video Solution

5. Statement | : A solid and a hollow sphere of same
material when heated through the same

temperature, will expand by the same amount.


https://dl.doubtnut.com/l/_iyQDEfhMZBtP
https://dl.doubtnut.com/l/_NEiOonQS58a6

Statement Il : The change in volume is independent

of the original mass but depends on original

volume.
A. Statement | is true, statement Il is true ,
statement Il is a correct explanation for
statement I.

B. Statement | is true, statement Il is true ,

statement Il is not a correct explanation for

statement I.

C.Statement | is true, statement Il is false.

D. Statement is false, statement Il is true.


https://dl.doubtnut.com/l/_NEiOonQS58a6

Answer: A

o Watch Video Solution

Entrance Corner Multiple Correct Answers Type

1. If a, 8 and ~ are coefficients of linear, surface

and volume expansion respectively, then

A (B/a) =(1/2)
B.(8/7) = (2/3)
C.(v/a) =(3/1)

D.(8/a) = (v/B)


https://dl.doubtnut.com/l/_NEiOonQS58a6
https://dl.doubtnut.com/l/_nvpRi7CcVdAv

Answer: B::C

° Watch Video Solution

2.1n case of a metal scale

A. the distance between any two scale divisions
does not vary with temperature

B. the distance between any two scale divisions
increases in the ratio of 1: (1 + at) at higher

temperature


https://dl.doubtnut.com/l/_nvpRi7CcVdAv
https://dl.doubtnut.com/l/_orh8gAztZUOl

C. the distance between any two scale divisions
is higher than the true distance in the ratio
(1 + at):1 at alower temperature

D. none of the above

Answer: A::B::C

o View Text Solution

3. If the temperature of a rod is increased from

6 to 6’ thermal strain in it will depend on

A. Young's modulus, y


https://dl.doubtnut.com/l/_orh8gAztZUOl
https://dl.doubtnut.com/l/_69va70kYouVA

B. coefficient of linear expansion, o
C. temperature difference, (0’ — 6’)

D. none of these

Answer: A::C

° Watch Video Solution

4. Two identical beakers A and B are filled with water
to the same level at 4°C. If A is heated while B is

cooled, then

A. water level in A will rise


https://dl.doubtnut.com/l/_69va70kYouVA
https://dl.doubtnut.com/l/_gK0ixntYa78u

B. water level in B will rise

C. water level in A will fall

D. water level in B will fall

Answer: A::D

° Watch Video Solution

5. Due to thermal expansion, with rise in

temperature

A. metallic scale reading becomes less than the

true value


https://dl.doubtnut.com/l/_gK0ixntYa78u
https://dl.doubtnut.com/l/_qp0rgj7KeEpo

B. pendulum clock becomes fast

C. a floating body sinks a little more

D. the weight of a body in a liquid increases

Answer: B::C

° View Text Solution

6. A bimetallic strip is formed out of identical strips
one of copper and the other of brass. The
coefficients of linear expansion of the two metals

are a, and apg. On heating the temperature of


https://dl.doubtnut.com/l/_qp0rgj7KeEpo
https://dl.doubtnut.com/l/_jy7rR2fR1o14

the strip goes up by AT and the strip bends to
form an arc of radius of curvature R. Then R is

A. proportional to AT

B. inversely proportional to AT

C. proportional to |ag — a(|

D. inversely proportional to |ag — a¢

Answer: A::B

° View Text Solution



https://dl.doubtnut.com/l/_jy7rR2fR1o14

7. A uniform metallic circurlar disc of mass M and
radius R, mounted on frictionless bearings, is
rotating at an angular speed w about an axis
passing through its centre and perpendicular to its
plane. The temperature of the disc is then increased
by At. If a is the coefficient of linear expansion of

the metal.
A. the moment of inertia increases by M R*a /At
B. the moment of inertia remains unchanged

C. the angular velocity increases by 2awAt

D. the angular velocity decreases by 2awAt


https://dl.doubtnut.com/l/_ysotuilF67MB

Answer: A::D

° Watch Video Solution

Entrance Corner Comprehension Type

1. A copper collar is to fit tightly about a steel shaft
that has a diameter of 6 cm at 20° C. The inside
diameter of the copper collar at that temperature is
5.98 cm.

To what temperature must the copper collar be

raised so that it will just slip on the steel shaft,


https://dl.doubtnut.com/l/_ysotuilF67MB
https://dl.doubtnut.com/l/_iVSVkmX6cET4

assuming the steel shaft remains at 20°C?
(Cteooper = 17 x 107 0K 1)

A.324°C

B.21.7°C

C.217°C

D.32.4°C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iVSVkmX6cET4

2. A copper collar is to fit tightly about a steel shaft
that has a diameter of 6 cm at 20° C. The inside
diameter of the copper collar at that temperature is
5.98 cm.

The tensile stress in the copper collar when its
temperature returns to 20°C is

(Y =11 x 10N - m~?)
A.1.34 x 10°N - m 2
B.3.68 x 10 ’N - m 2

C.3.68 x 103N - m 2

D.1.24 x 10 2N . m 2


https://dl.doubtnut.com/l/_zxSvN3tzVgFL

Answer: C

° Watch Video Solution

3. A copper collar is to fit tightly about a steel shaft
that has a diameter of 6 cm at 20° C'. The inside
diameter of the copper collar at that temperature is
5.98 cm.

If the breaking stress of copper is 230 N - m 2 at
what temperature will the copper collar break as it

cools?

A.20°C


https://dl.doubtnut.com/l/_zxSvN3tzVgFL
https://dl.doubtnut.com/l/_90L3841Vf1Q5

B.47°C

C.94°C

D.217°C

Answer: C

o Watch Video Solution

Entrance Corner Integer Type

1. A composite rod is made by joining a copper rod,
end to end, with a second rod of a different

material but of same cross-section. At 25°C, the


https://dl.doubtnut.com/l/_90L3841Vf1Q5
https://dl.doubtnut.com/l/_JHmmqlJKmH9C

composite rod is 1 m in length of which the length
of the copper rod is 30 cm. At 125° C the length of
the composite rod increases by 191 mm. The
coefficient of linear expansion of copper is
a =1.7x10"°°C ! and that of the second rod

is 3 = n x 10 °°C ~ L. Find the value of n.

° Watch Video Solution

2. The volume of a metal sphere increases by 0.24%
when its temperature is raised by 40°C. The
coefficient of linear expansion of the metal is

n x 107°°C ~ L. Find the value of n.

[ O WA _L_L vl ~_ ..o _ ]


https://dl.doubtnut.com/l/_JHmmqlJKmH9C
https://dl.doubtnut.com/l/_rrpaWsDXwiWj

{ ™ Vvallil viuco o0I1uLivrli ) |

3. The coefficient of real expansion of mercury is
18 x 10 °°°C . A thermometer has a bulb of
volume 10 %m? and the cross-section of the stem
is 0.002 em?. Assuming the bulb to be filled with
mercury at 0°C, find the length (in cm) of the

mercury column at 100° C.

° Watch Video Solution

4. A thin copper wire of length | increases in length

by 1% when heated from 0°C to 100°C. If a thin


https://dl.doubtnut.com/l/_rrpaWsDXwiWj
https://dl.doubtnut.com/l/_GIoN8SwK0ysG
https://dl.doubtnut.com/l/_9RwwiNVLjuOH

copper plate of area 2l x [ is heated from
0°C to 100°C, find the percentage increase in its

area.

° Watch Video Solution

Examination Archive Wbchse

1. The liquid with co-efficient of volume expansion

(7) is filled in a container of a material having the
co-efficient of linear expansion «. If the liquid

overflows on heating then

A v =3


https://dl.doubtnut.com/l/_9RwwiNVLjuOH
https://dl.doubtnut.com/l/_N7Ec0eeUgKjs

B.v7 > 3a
C.v < 3o

D.vy > 3a°

Answer: B

o Watch Video Solution

2. How does the moment of inertia of a body

change with temperature?

° Watch Video Solution



https://dl.doubtnut.com/l/_N7Ec0eeUgKjs
https://dl.doubtnut.com/l/_ZNTW6AKoKWPD

3. When a copper sphere is heated, which physical
quantity of the sphere will show maximum

percentage change?

° Watch Video Solution

Examination Archive Wbjee

1. A metal rod is fixed rigidly at two ends so as to

prevent its thermal expansion. If L, a and Y
respectively denote the length of the rod,
coefficient of linear thermal expansion and Young's

modulus of its material, then for an increase in


https://dl.doubtnut.com/l/_Mda0LJRHE4um
https://dl.doubtnut.com/l/_bzoxTGlMbqtg

temperature of the rod by AT, the longitudinal

stress developed in the rod is

A. inverse proportional to o

B. inversely proportional to Y

, , AT
C. directly proportional to v

D. independent of L

Answer: D

° Watch Video Solution



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

2. A solid rectangular sheet has two different
coefficients of linear expansion oy and a4 along
its length and breadth respectively. The coefficient

of surface expansion is (for a1t<<1, ast<<1)

a1 + Qo
2

B. 2(0(1 + a2)

40{10{2

cC.—
a1 + a2

D.a; + oo

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_R8DuuatSHm5l

Examination Archive Jee Main

1. The pressure that has to be applied to the ends of
a steel wire of length 10 cm to keep its length
constant when its temperature is raised by 100° C'
is (For steel, Young's modulus is 2 X 101N - m 2

and  coefficient of linear expansion s

1.1x 10 °K 1)
A 2.2 x 108 Pa
B.2.2 x 10° Pa

C.2.2 x 10" Pa

D. 2.2 x 10°Pa


https://dl.doubtnut.com/l/_mCGJ1VXQGM74

Answer: A

° Watch Video Solution

2. A pendulum clock loses 12 s a day if the
temperature is 40°C and gains 4 s a day if the
temperature is 20° C. The temperature at which the
clock will show correct time, and the coefficient of
linear expansion (a) of the metal of the pendulum

shaft are respectively

A.25°C and 1.85 x10°°/°C

B.60°C and 1.85 x 10°*/°C


https://dl.doubtnut.com/l/_mCGJ1VXQGM74
https://dl.doubtnut.com/l/_KITkZ39YLDU5

C.30°C and 1.85x 10°°%/°C

D.55°C and 1.85 x 10 %/°C

Answer: A

o Watch Video Solution

3. An external pressure P is applied on a cube at
0° C so that it is equally compressed from all sides.
K is the bulk modulus of the material of the cube
and « is its coefficient of linear expansion. Suppose
we want to bring the cube to its original size by

heating. The temperature should be raised by :


https://dl.doubtnut.com/l/_KITkZ39YLDU5
https://dl.doubtnut.com/l/_sMMde642xVtH

Answer: B

o View Text Solution

Examination Archive Neet

1. Coefficient of linear expansion of brass and steel

rods are a; and ajy. Lengths of brass and steel


https://dl.doubtnut.com/l/_sMMde642xVtH
https://dl.doubtnut.com/l/_yCrRQiSPikF2

rods are [l; and Iy respectively. If (I —1I;) is
maintained same at all temperatures, which one of
the following relations holds good?

A. all% = agl%

B. Oé%lg — Oé%ll

C. Oélll = Oézl2

D. a1l2 = a2l1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yCrRQiSPikF2

1. Show that the coefficient of superficial expansion
of a rectangular sheet of the solid is twice its

coefficient of linear expansion.

° Watch Video Solution

2. What do you mean by anomalous behaviour of
water? How it can be helpful for the survival of

aquatic creatures in polar region?

° Watch Video Solution



https://dl.doubtnut.com/l/_A56HUyR5xzuO
https://dl.doubtnut.com/l/_j1xtiH0XElbH

