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PHYSICS

BOOKS - HC VERMA

HEAT AND TEMPERATURE

1. The presssure of the gas in a constant

volume gas thermometer at steam point


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

(37315K) is 1.50 x 10*Pa. What will be the

pressure of the triple point of water?

° Watch Video Solution

2.The pressure of air in the bulb of a constant
volume gas thermometer of 0°C and 100°C
are  73.00cm and 100cm  of  mercury
respectively. Calculate the pressure at the

room temperature 20°C.

° Watch Video Solution



https://dl.doubtnut.com/l/_VIGtDHDtuKNY
https://dl.doubtnut.com/l/_6eaPLbWGHPNS

Worked Out Examples

1. The pressure of the gas in a constant
volume gas thermometer is 80cm of mercury
in melting ice at latm. When the bulb is
placed in a liquid, the pressure becomes
160cm of mercury. Find the temperature of

the liquid.

o Watch Video Solution



https://dl.doubtnut.com/l/_VZQ85wlQWOwT

2. In a constant volume gas thermometer, the
pressure of the working gas is measured by
the difference in the levels of mercury in the
two arms of a U-tube connected to the gas at
one end. When the bulb is placed at the room
temperature 27.0°C, the mercury column in
the arm open to atmosphere stands 5.00cm
above the level of mercury in the other arm.
When the bulb is placed in a hot liquid, the
difference of mercury levels becomes 45.0cm.
Calculate the temperature of the liquid.

(Atmospheric pressure = 75.0cm of mercury).


https://dl.doubtnut.com/l/_Ms7StVEyFQny

° Watch Video Solution

3. The resistances of a platinum resistance
thermometer at the ice point, the steam point
and the boiling point of sulphur are
2.50, 3.50 and 6.50€) respectively. Find the
boiling point of sulphur on the platinum scale.
The ice point and the steam point measure

0" and 100° respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ms7StVEyFQny
https://dl.doubtnut.com/l/_3iksBGSdK0pd
https://dl.doubtnut.com/l/_uwhPQ6itowCw

4. A platinum resistance thermometer reads 0’
and 100° at the ice point and boiling point of
water respectively. The resistance of a
platinum wire varies with Celsius temperature
0 as R, = Ro(l + af + ﬁ@z), where
a=38x10"°%"0C"" and
B = —56x10"" " 0C % What will be the
reading of this thermometer if it is placed in a

liquid bath maintained at 50°C?

o Watch Video Solution



https://dl.doubtnut.com/l/_uwhPQ6itowCw

5. A platinum resistance thermometer is
constructed which reads , 0° at ice point and
100 at steam point. Let t, denote
temperature on this scale and let t denote the
temperature on a mercury on a mercury
thermometer scale. The resistance of the
platinum  coil  varies  with t as
R, = Ro(]. + at + Bt2). Derive an expression

for the resistance as a function of Tp.

o Watch Video Solution



https://dl.doubtnut.com/l/_fi3K4CLzHZio
https://dl.doubtnut.com/l/_hDTanZTKIrj5

6. An iron rod of length 50 cm is joined at an
end to aluminium rod of length 100 cm. All
measurements refer to 20°C . Find the length
of the composite system at 100°C and its
average coefficient of linear expansion. The
coefficient of linear expansion of iron and
aluminium are 12X10 5C 1 and

24X10°C ! respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_hDTanZTKIrj5

7. An iron ring measuring 15.00 cm in diameter
is @ be shrunk on a pulley which is 15.05 cm in
diameter. All measurements refer to the room
temperature 20°C. To What minimum
temperature should the ring be heated to
make the job possible? Calculate the strain
developed in the ring when in comes to the
room temperature. Coefficient of linear

expansion of iron = 12 x 10 %C 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_fTzYr2nxMS22
https://dl.doubtnut.com/l/_AklWscHMOq6X

8. A pendulum clock consists of an iron rod
connected to a small, heavy bob. If it is
designed to keep correct time at 20°C, how
fast or slow will it go in 24 hours at 40°C?

Coefficient of linear expansion of iron

—1.2x10°°C L

o Watch Video Solution

9. A pendulum clock that keeps the correct
time on the earth is taken to the moon. It will

run



https://dl.doubtnut.com/l/_AklWscHMOq6X
https://dl.doubtnut.com/l/_ANkUiDE7Wdmf

I &9 Watch Video Solution I

10. The density of an ideal gas is
1.25 x 10 3gem 3 at STP. Calculate the

molecular weight of the gas.

o Watch Video Solution

11. A sphere of diameter 7.0 cm and mass 266.5
g float in a bath of liquid. As the temperature
is raised, the sphere begins to sink at a

temperature of 35°C. If the density of liquid is


https://dl.doubtnut.com/l/_ANkUiDE7Wdmf
https://dl.doubtnut.com/l/_OtVSgKQYcSoB
https://dl.doubtnut.com/l/_1bOEzc40hVQH

1.527gem % at 0°C, find the coefficient of
cubical expansion of the liquid. Neglect the

expansion of the sphere.

o Watch Video Solution

12. An iron rod and a copper rod lie side by
side. An the temperature is changed, the
difference in the length of the rods remains
constant at a value of 10 cm. Find the lengths
at 0°C. Coefficients of linear expansion of iron

and copper are


https://dl.doubtnut.com/l/_1bOEzc40hVQH
https://dl.doubtnut.com/l/_9ZOzcjyad1CS

1.1 x10°°C ! and 1.7 x 10 °C !

respectively.

° Watch Video Solution

13. A uniform steel wire of cross-sectional area
0.20mm? is held fixed by clamping its two
ends. Find the extra force exerted be each
clamp on the wire if the wire is cooled from
100°C — 0°C. Young's modulus of steel
= 2.0 x 10" Nm 2. Coefficient of linear

expansion of = 1.2 x 10°°C .

| e |


https://dl.doubtnut.com/l/_9ZOzcjyad1CS
https://dl.doubtnut.com/l/_KLEa5ZLAImrd

& Watch Video Solution I

14. A glass vessel of volume 100cm -3 is filled
with mercury and is heated from 25°¢ to 75°¢
What volume of mercury will overflow?
Coefficient of linear expansion of glass=
1.8 x 10 %! and coefficient of volume

expansion of mercury is 1.8 X 10-*C 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_KLEa5ZLAImrd
https://dl.doubtnut.com/l/_WjjhiCO1PP5r

15. A barometer reads 75.0 cm on a steel scale.
The room temperature is 30°C. The scale is
correctly graduated for 0°. The coefficient of
linear expansion of steel is
a=12x10"°C"! and the coefficient of
volume expansion of mercury is
oc=18x10-*C~1. ? Find the correct

atmospheric pressure.

o Watch Video Solution

Question For Shor Answer


https://dl.doubtnut.com/l/_zukmel1n2eGM

1. If two bodies are in thermal equilibrium in
one frame, will they be in the thermal

equilibrium in all frames?

o Watch Video Solution

2. Does the temperature of a body depend on

the frame from which it is observed?

° Watch Video Solution



https://dl.doubtnut.com/l/_mFiFSDZokeyw
https://dl.doubtnut.com/l/_8SQXJUwEoxSU

3. It the heard sometimes that mercury is used
in defining the temperature scale because it
expands uniformly with the temperature. If the
temperature scale is not yet defined, is it
logical to say that a substance expands

uniformly with the temperature.

o Watch Video Solution

4. In defining the ideal gas temperature scale,

It is assumed thet the pressure of the gas at


https://dl.doubtnut.com/l/_h0RJqzHOauci
https://dl.doubtnut.com/l/_BbQWT3RJzicC

constant volume is proportional to the
temperature T. How can we verify wheter this
is true of not? Are we using the kinetic theory
of gases? Are we using the experimental result
that the pressure is proportional to

temperature?

° Watch Video Solution

5. Can the bulb of a thermometer be made of

an adiabatic wall?

° Watch Video Solution



https://dl.doubtnut.com/l/_BbQWT3RJzicC
https://dl.doubtnut.com/l/_tuCBF1OUSmiC

6. Why do marine animals live deep inside of

lake when the surface of the lake freezes?

° Watch Video Solution

7. The length of a brass rod is found to be
smaller on a hot summer day that on a cold
winter day as measured by the same
aluminium scale. Do we conclude that brass

shrinks on heating.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_tuCBF1OUSmiC
https://dl.doubtnut.com/l/_jlHdTR5DhdGJ
https://dl.doubtnut.com/l/_eCaAkKr0ceki

8. If mercury and glass had equal coefficient of
volume expansion, could we make a mercury

thermometer in a glass tube?

° Watch Video Solution

9. The density of water at 4°C is supposed to
be 1000kgm ~3. It is same at the sea level and

at a high altitude?

° Watch Video Solution



https://dl.doubtnut.com/l/_eCaAkKr0ceki
https://dl.doubtnut.com/l/_oebDrLysnjW5
https://dl.doubtnut.com/l/_Rotvg7JRgIjT

10. A tightly closed metal lid of a glass bottle
can be opened more easily if it is put in hot

water for some time. Explain.

° Watch Video Solution

11. If an automobile engine is overheated, it is
cooled by putting water on it. It is advised that
the water should be put slowly with engine

running. Explain the reason.

| €8 |


https://dl.doubtnut.com/l/_Rotvg7JRgIjT
https://dl.doubtnut.com/l/_H1kSznp7Dnie
https://dl.doubtnut.com/l/_hGvqHpWm9NfA

| ¥ Watch Video Solution J

12. Is it possible for two bodies to be in

thermal equilibrium if they are not in contact?

° Watch Video Solution

13. A spherical shell is heated. The Volume
changes according to the equation
Vo = Vo(1 + 74). Does the volume refer to
the volume encloded by the shell or the

volume of the marerial making up the shell?


https://dl.doubtnut.com/l/_hGvqHpWm9NfA
https://dl.doubtnut.com/l/_LrnskyrdSh0V
https://dl.doubtnut.com/l/_VYhz27WcCuUU

° Watch Video Solution

Objective 1

1. A system X is neither in thermal equilibrium

with Y nor with Z. The systems Y and Z

A. must be in thermal equilibrium

B. cannot be in thermal equilibrium

C. may be in thermal equilibrium.


https://dl.doubtnut.com/l/_VYhz27WcCuUU
https://dl.doubtnut.com/l/_TgiXpDwnrRcD

Answer: 3

o Watch Video Solution

2. Which of the curves in figure represents the

relation between Celsius and Fahrenheit

temperatures?
C‘ .
b \
~ < F
3 a



https://dl.doubtnut.com/l/_TgiXpDwnrRcD
https://dl.doubtnut.com/l/_hi2jopBbpGj0

| @ watch Video Solution ]

3. which of the following pairs may give equal

numerical values of the temperature of a

body?

A. Fahrenheit and kelvin

B. Celsius and kelvin

C. Kelvin and platinum

Answer:



https://dl.doubtnut.com/l/_hi2jopBbpGj0
https://dl.doubtnut.com/l/_VYN7eMOuxkyo

\ o Watch Video Solution

4. For a constant volume gas thermometer,

one should fill the gas at

A. low temperature and low presssure

B. low temperature and high presssure

C. high temperature and low presssure

D. high temperature and high presssure

Answer: C

I o Watch Video Solution


https://dl.doubtnut.com/l/_VYN7eMOuxkyo
https://dl.doubtnut.com/l/_BO72CZXRsa4w

5. Consider the following statements. (A)The
coefficient of linear expansion has dimension
k1. (B) The coefficient of volume expansion
has dimension k1.

A. A and B are both correct.

B. Ais correct and B is wrong.

C.B is correct and A is wrong.

D. A and B are both wrong.


https://dl.doubtnut.com/l/_BO72CZXRsa4w
https://dl.doubtnut.com/l/_RJ6ubgQi4CkU

Answer:

o Watch Video Solution

6. A metal sheet with a circular hole is heated.

The hole will

A. gets larger

B. gets smaller

C. remains of the same size

D. gets deformed.


https://dl.doubtnut.com/l/_RJ6ubgQi4CkU
https://dl.doubtnut.com/l/_fMLJ8szNtLNt

Answer:

o Watch Video Solution

7. Two identical rectangular strips. One of
copper and the other of steel, are riveted
together to from a bimetallic strip

(Qcopper > Qtsteer)- ON heating. This strip will

A. remain straight
B. bend with copper on convex side

C. bend with steel on convex side


https://dl.doubtnut.com/l/_fMLJ8szNtLNt
https://dl.doubtnut.com/l/_jMvMqA7Lh5k0

D. get twisted.

Answer:

° Watch Video Solution

8. If the temperature of a uniform rod is
slighely increased by At its moment of inertia

| about perpendicular bisector increases by

A. zero

B.alAt


https://dl.doubtnut.com/l/_jMvMqA7Lh5k0
https://dl.doubtnut.com/l/_8QShclqA4CI6

C.2alAt

D. 3alAt

Answer:

o Watch Video Solution

9. If the temperature of a uniform rod is
slightly increased by At, its moment of inertia

| about a line parallel to itself will increased by

A. zero


https://dl.doubtnut.com/l/_8QShclqA4CI6
https://dl.doubtnut.com/l/_84p9Irz3cUaM

B. al At

C.2alAt

D. 3alAt.

Answer:

o Watch Video Solution

10. The temperature of water at the surface of
a deep lake is 2° C'. The temperature expected

at the bottom is


https://dl.doubtnut.com/l/_84p9Irz3cUaM
https://dl.doubtnut.com/l/_Fz5hRbFYOewB

A.0°C

B.2°C

c.4°C

D.6°C

Answer:

o Watch Video Solution

11. An aluminium sphere is dipped into water
at 10° C .If the temperature is increased, the

force of buoyancy


https://dl.doubtnut.com/l/_Fz5hRbFYOewB
https://dl.doubtnut.com/l/_zV5zrKZSBal8

A. will increase

B. will decrease

C. will remain constant

D. may increase or decrease depending on

the radius of the sphere

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_zV5zrKZSBal8

12. An aluminium sphere is dipped into water
at 10°C .If the temperature is increased, the
force of buoyancy

A. will increase

B. will decrease

C. will remain constant

D.may increade of depending on the

radium of the sphere.

Answer:



https://dl.doubtnut.com/l/_KDrtt8Vifgl7

l @ Vyatch vVideo Solution ]

Objective 2

1. A spinning wheel is brought in contact with

an identical wheel spinning identical speed.
The wheels slow down under the action of
friction. Which of the following energies of the

frist wheel decrease.

A. a) Kinetic

B. b) Total


https://dl.doubtnut.com/l/_KDrtt8Vifgl7
https://dl.doubtnut.com/l/_rv2xDwC3T79A

C. ¢) Mechanical

D. d) Internal

Answer:

o Watch Video Solution

2. A Spinning wheel A is brought in contact
with another wheel, B initially at rest. Becouse
of the friction at contact, the second wheel
also starts spinning. Which of the following

energies of the wheel B increase?


https://dl.doubtnut.com/l/_rv2xDwC3T79A
https://dl.doubtnut.com/l/_fk7o7eOQVWlC

A. a) Kinetic

B. b) Total

C. ¢) Mechanical

D. d) Internal

Answer:

o Watch Video Solution

3.A body A is Placed on a railway platform and

an identical body B in a moving train. Which of


https://dl.doubtnut.com/l/_fk7o7eOQVWlC
https://dl.doubtnut.com/l/_ynijjXvQWrVS

the following energies of B are greater than

those of A as seen from the ground?

A. a) Kinetic

B. b) Total

C. ¢) Mechanical

D. d) Internal

Answer:

o Watch Video Solution



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

4. In which of the following pairs of

temperature scales, the size of a degree is

identical?

A. Mercury scale and ideal gas scale

B. Celsius scale and mercury scale

C. Celsius scale and ideal gas scale

D. Ideal gas scale and absolute scale

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_zdJ6ag1QdpQ3

5. A solid object is placed in water contained in
an adiabatic container for some time. The
temperature of water falls during the period
and there is no appreciable change in the
shape of the object. The temperature of the

solid object

A. must have increased

B. must have decreased

C. may have increased

D. may have remained constant.


https://dl.doubtnut.com/l/_RoHsdkv3mJWv

Answer:

o Watch Video Solution

6. As the temperature is increased, the time

period of a pendulum

A. increases proportionately with

temperature

B. increases

C. decreases


https://dl.doubtnut.com/l/_RoHsdkv3mJWv
https://dl.doubtnut.com/l/_560pUofVCkz8

D. remains constant

Answer:

o Watch Video Solution

1. The steam point and the ice point of a
mercury thermometer are marked as 80°C

and 20° C. What will be the temperature in


https://dl.doubtnut.com/l/_560pUofVCkz8
https://dl.doubtnut.com/l/_FXZmTlocax94

centigrade mercury scale when this

thermometer reads 32° C?

° Watch Video Solution

2. A constant volume thermometer registers a
pressure of 1.500 x 10*Pa at the triple point
of water and a pressure of 2.050 x 10*Pa at
the normal boiling point. What is the

temperature at the normal boiling point?

° Watch Video Solution



https://dl.doubtnut.com/l/_FXZmTlocax94
https://dl.doubtnut.com/l/_Rsz5bRjzHs4f
https://dl.doubtnut.com/l/_qLy5KqFrroii

3. A gas thermometer measures the
temperature from the variation of pressure of
a sample of gas. If the pressure measured at
the melting point of lead is 2.20 times the
pressure measured at the triple point of water,

find the melting point of lead.

o Watch Video Solution

4. The pressure measured by a constant
volume gas thermometer is 40 kPa at the

triple point of water. What will be the pressure


https://dl.doubtnut.com/l/_qLy5KqFrroii
https://dl.doubtnut.com/l/_bAOb6hSxV4qB

measured at the boiling point of water

(100°C)?

° Watch Video Solution

5. The pressure of the gas in a constant
volume gas thermometer is 70 kPa at the ice

point. Find the pressure at the steam point.

° Watch Video Solution



https://dl.doubtnut.com/l/_bAOb6hSxV4qB
https://dl.doubtnut.com/l/_KpFmPhIfVDEw

6. The pressure of the gas in a constant
volume gas thermometer are 80 cm, 90 c¢m
and 100 cm of mercury at the ice point, the
steam point and in a heated wax bath

respectively. Find the temperature of the wax

bath.

o Watch Video Solution

7. In a callender's compensated constant

pressure air thermometer, the volume of the


https://dl.doubtnut.com/l/_LPXbMPpox6Oh
https://dl.doubtnut.com/l/_fY0CPL7zleOP

bulb is 1800 cc. When the bulb is kept
immersed in a vessel. 200 cc of mercury has to
be poured out. Calculate the temperature of

the vessel.

o Watch Video Solution

8. A platinum resistance thermometer reads
0° when its resistance is 802 and 100° when
its resistance is 90€). Find the temperature at

the platinum scale at which the resistance is

86¢1.

| |


https://dl.doubtnut.com/l/_fY0CPL7zleOP
https://dl.doubtnut.com/l/_v9AsxxPDMeBu

& Watch Video Solution I

9. A resistance thermometer reads
R = 20.0€2, 27.5€2, and 50.012 at the ice point
(0°C), the steam point (100° C) and the zinc
point (420° C) respectively. Assuming that the
resistance varies with temperature as
Rgo = Ro(l + a® + ﬂ@2) , find the values of
Ry, a and [B. Here O represents the

temperature on Celsius scale.

° Watch Video Solution



https://dl.doubtnut.com/l/_v9AsxxPDMeBu
https://dl.doubtnut.com/l/_lcsSSns9qE39
https://dl.doubtnut.com/l/_GkEZHLwVHGXu

10. A concrete slab has a length of 10 m on a
winter night when the temperature is 0°C.
Find the length of the slab on a summer day
when the temperature is 35° C. The coefficient

of linear expansion of concrete s

1.0 x 10~ °Cc L.

o Watch Video Solution

11. A meter scale made of steel is calibrated at
20°C' to give correct reading. Find the

distance between 50 cm mark and 51 cm mark


https://dl.doubtnut.com/l/_GkEZHLwVHGXu
https://dl.doubtnut.com/l/_uRqDFZ2cvF2X

if the scale is used at 10°C. Coefficient of

linear expansion of steel is 1.1 x 10~ °C ~*

o Watch Video Solution

12. A railway track (made of iron) is laid in
winter when the average temperature is 18°C'
. The track consists of sections of 12m placed
one after the other. How much gap should be
left between two such sections so that there
in no compression during summer when the

maximum temperature goes to 48°(C?


https://dl.doubtnut.com/l/_uRqDFZ2cvF2X
https://dl.doubtnut.com/l/_uGb8h2fZtmyt

Coefficient of linear expansion of iron

— 11 x 107°C L.

° Watch Video Solution

13. A circular hole of diameter 2.00 cm is made
in an aluminum are at 0° C. What will be the
diameter at 100°C? Alpha for aluminum

—23x10"°C .

o Watch Video Solution



https://dl.doubtnut.com/l/_uGb8h2fZtmyt
https://dl.doubtnut.com/l/_bW2bLD7rJXLz

14. Two meter scales, one of steel and the
other of aluminum, agree at 20° C. Calculate
the ratio aluminum-centimeter/steel-
centimeter at (a) 0° C, (b) 40° C and (c) 100° C

Qoo = 1.1 x 107°C 1 and

Ay minum = 2.3 X 107°C 1.

o Watch Video Solution

15. A meter scale is made up of steel and

measures correct length at 16° C'. What will be


https://dl.doubtnut.com/l/_kmkOLgpJ2CuF
https://dl.doubtnut.com/l/_TPKsfzm5lNbS

the percentage error if this scale is used (a) on

a summer day when the temperature is 46° C'.

° Watch Video Solution

16. A meter scale is made of steel reads
accurately at 20° C. In a sensitive experiment,
distance accurate up to 0.055 mm in 1 m are
required. Find the range of temperature in
which the experiment can be performed with
this meter scale. Coefficient of linear

expansion of steel = 11 x 10~ %°C 1,

| e |


https://dl.doubtnut.com/l/_TPKsfzm5lNbS
https://dl.doubtnut.com/l/_FQISuhuVboW3

& Watch Video Solution I

17. The density of water at 0° C is 0.998gcm >
at 4°C is 1.00gcm ~°. Calculate the average
coefficient of volume expansion of water in the

temperature range 0°C to 4° C.

° Watch Video Solution

18. Find the ratio of the lengths of an iron rod
and an aluminum rod for which the difference

in the lengths in independent of temperature.


https://dl.doubtnut.com/l/_FQISuhuVboW3
https://dl.doubtnut.com/l/_aIhHt3gXTQgh
https://dl.doubtnut.com/l/_wQUZEYC4j83d

Coefficients of linear expansion of iron and
aluminum are 12 x 10 %C ! and

23 x 107 °C ~trespectively.

o Watch Video Solution

19. A pendulum clock gives correct time at
20°Cat a place where g = 9.800ms  The
pendulum consists of a light steel rod
connected to a heavy ball. It is taken to a
different place where g = 9.788ms . At what

temperature will it give correct time ?


https://dl.doubtnut.com/l/_wQUZEYC4j83d
https://dl.doubtnut.com/l/_OdfcY4nKu9ak

coefficient of linear expansion of steel

—12x 10 %c 1.

o Watch Video Solution

20. An aluminum plate fixed in a horizontal
position has a hole of diameter 2.000 cm. A
steel sphere of diameter 2.005 cm rests on
this hole. All the lengths refer to a
temperature of 10° C'.The temperature of the
entire system is slowly increased. At what

temperature will the ball fall down? coefficient


https://dl.doubtnut.com/l/_OdfcY4nKu9ak
https://dl.doubtnut.com/l/_iwMOHfbtg45V

of linear expansion of aluminum is
23 x 107 °C ' and that of steel s

11 x 10 %Cc 1,

o View Text Solution

21. A glass window is to be fit in an aluminum
frame. The temperature on the working day is
40° C' and the glass window measures exactly
20cm x 30cm. What should be the size of the
aluminum frame so that there is no stress on

the glass in winter even if the temperature


https://dl.doubtnut.com/l/_iwMOHfbtg45V
https://dl.doubtnut.com/l/_Iu0WzECmhhBu

drops to 0° C'? Coefficients of linear expansion
for glass and aluminum are 9.0 x 10~ °C !

and 24 x 10~ °C ! respectively.

o Watch Video Solution

22. The volume of a glass vessel is 1000 cc at
20°C. What volume of mercury should be
poured into it at this temperature so that the
volume of the remaining space does not
change with temperature? Coefficients of

cubical expansion of mercury and glass are


https://dl.doubtnut.com/l/_Iu0WzECmhhBu
https://dl.doubtnut.com/l/_DwNWLIeNpxy1

1.8 x 10~%Cc ! and 9.0 x 10 %C 1.

respectively.

o Watch Video Solution

23. A aluminum can of cylindrical shape
contains 500cm® of water. The area of the
inner cross section of the can is 125¢m?. All
measurements refer to 10° C. Find the rise in
the water level if the temperature increases to
80° C. The coefficient of linear expansion of

aluminum = 23 x 107 %C ~! and the average


https://dl.doubtnut.com/l/_DwNWLIeNpxy1
https://dl.doubtnut.com/l/_3W19Bwc2cWeV

coefficient of volume expansion of water=

3.2 x 10~ *C ! respectively.

o Watch Video Solution

24. A glass vessel measures exactly 10cm xx 10
cm xx 10 cm at 0° C. It is filled completely with
mercury at this temperature. When the
temperature is raised to 10°C, 1.6em® of
mercury overflows. Calculate the coefficient of
volume expansion of mercury. coefficient of

linear expansion of glass = 6.5 x 10~ °C 1.

| e |


https://dl.doubtnut.com/l/_3W19Bwc2cWeV
https://dl.doubtnut.com/l/_H5bgP4Oaa66D

& Watch Video Solution I

25. The densities of wood and benzene at 0° C'
are 880kgm > and 900kgm ~° respectively.
The coefficients of volume expansion are
1.2 x 107 °C 1 for wood and
1.5 x 107°C ! for benzene. At what
temperature will a piece of wood just sink in

benzene?

° Watch Video Solution



https://dl.doubtnut.com/l/_H5bgP4Oaa66D
https://dl.doubtnut.com/l/_oJOLmVJn8LgN

26. A steel rod of length 1 m rests on a smooth
horizontal base. If it is heated from 0°C to
100°C, what is the longitudinal strain

developed?

o Watch Video Solution

27. A steel rod is clamped at its two ends and
rests on a fixed horizontal base. The rod is
unstrained at 20°C. Find the longitudinal

strain developed in the rod if the temperature


https://dl.doubtnut.com/l/_5mKmdfxUg9Wz
https://dl.doubtnut.com/l/_FNDiZibkJDmV

rises to 50° C. Coefficient of linear expansion

of steel = 1.2 x 10" °C 1.

° Watch Video Solution

28. A steel wire of cross-sectional area 0.5mm?>

is held between two fixed supports. If the wire
is just taut at 20°C, determine the tension
when the temperature falls to 0° C. Coefficient
of linear expansion of steel is 1.2 x 107°C !

and its Young's modulus is 2.0 x 10" Nm 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_FNDiZibkJDmV
https://dl.doubtnut.com/l/_2a1G89HeDN1n

29. A steel rod is rigidly clamped at its two
ends. The rod is under zero tension at 20° C. If
the temperature rises to 100° C, what force
will the rod exert on one of the clapms? Area
of cross section of the rod = 2.00mm?* .
Coefficient of linear expansion of steel
= 12.0 x 10" °C ! and Young's modulus of

steel 2.00 x 10" Nm 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_2a1G89HeDN1n
https://dl.doubtnut.com/l/_e5xVo3ZqdqQv

30. Two steel rods and an aluminum rod of
equal length [, and equal cross section are
joined rigidly at their ends as shown in the
figure below. All the rods are in a state of zero
tension at 0° C.. Find the length of the system
when the temperature is raised to .
Coefficient of linear expansion of aluminum
and steel are o, and a; respectively. Young's

modulus of aluminum is Y, and of steel is Y.

Steel
Aluminium
Steel



https://dl.doubtnut.com/l/_0Fk8hLf8lH1y

l o Watch Video Solution

31. A steel ball initially at a pressure of
1.0 x 10°Pa is heated from 20°C to 120°C
keeping its volume constant. Find the pressure
inside the ball. Coefficient of linear expansion
of steel = 12 x 10~ °C ! and bulk modulus

of steel = 1.6 x 10" Nm 2

o Watch Video Solution



https://dl.doubtnut.com/l/_0Fk8hLf8lH1y
https://dl.doubtnut.com/l/_4zosTQy9cfgi

32. Show that moment of inertia of a solid
body of any shape changes with temperature
as I = Iy(1 + 2a6). Where I; is the moment
of inertia at 0°C' and « is the coefficient of

linear expansion of the solid.

o Watch Video Solution

33. A torsional pendulum consists of a solid
disc  connected to a thin wire

(a = 2.4 x 10_50_1) at its center. Find the


https://dl.doubtnut.com/l/_39bSHDCcw0EG
https://dl.doubtnut.com/l/_tM3hKTxu3rTP

percentage change in the time period

between peak winter (5°C') and peak summer

(45°C)

o Watch Video Solution

34. A circular disc made of iron is rotated
about its axis at a constant velocity ().
Calculate the percentage change in the linear
speed of a particle of the rim as the disc is

slowly heated from 20° C to 50° C keeping the


https://dl.doubtnut.com/l/_tM3hKTxu3rTP
https://dl.doubtnut.com/l/_tPXfYPurZnQT

angular velocity constant. Coefficient of linear

expansion of iron = 1.2 x 107 °C 1.

° Watch Video Solution



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

