PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA
PHYSICS (GUJRATI ENGLISH)

THERMAL PROPERTIES OF MATTER

Section A Questions Answer

1. Write experienced idea for heat and temperature.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UyJmk16fUGkB
https://dl.doubtnut.com/l/_UlHi0kEPsWS1

2. Explain the study of thermal properties of matter by

giving definitions of temperature and heat.

° Watch Video Solution

3. What type of changes occur in a object by heating it

?

° Watch Video Solution

4. Explain which property of liquid is used with
temperature to measure it thermometer and how

thermometer represent it ?

S |


https://dl.doubtnut.com/l/_UlHi0kEPsWS1
https://dl.doubtnut.com/l/_h3cRDq5SHXtg
https://dl.doubtnut.com/l/_RYKgsHJSWNs7

l @ Vyatch Video Solution J

5. Write the relation between Celsius and Fahrenheit

scales with graph.

° Watch Video Solution

6. Explain constant volume gas thermometer and

absolute zero temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_RYKgsHJSWNs7
https://dl.doubtnut.com/l/_eVTfpgE4IVj6
https://dl.doubtnut.com/l/_VFNZME3B9cVt

7. By explaining different scales of temperature write

the equation of their relation.

o Watch Video Solution

8. Give one example for solid, liquid and gaseous for
expansion with increase in temperature and

compression with decreases in temperature.

° Watch Video Solution

9. What is thermal expansion ? Write only its types.

° Watch Video Solution



https://dl.doubtnut.com/l/_4sQl2KpkfnJl
https://dl.doubtnut.com/l/_6UIhHEydzXZw
https://dl.doubtnut.com/l/_Y9u608kXF4oM

10. Explain linear expansion .

° Watch Video Solution

11. Anomalous expansion of water is blessing for living

organisms in water". Explain this statement.

° Watch Video Solution

12. Explain Anomalous expansion of water.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y9u608kXF4oM
https://dl.doubtnut.com/l/_IgwrCo8tqytD
https://dl.doubtnut.com/l/_n99iakYO2EyP
https://dl.doubtnut.com/l/_kkn5F73EKSyu

13. Obtain coefficient of volume expansion from ideal

gas equation.

° Watch Video Solution

14. Obtain relation between coefficient of volume

expansion (ay) and coefficient of linear expansion

().

° Watch Video Solution

15. What will happen of a rod is tied with fixed

supports rigidly at both ends and temperature is


https://dl.doubtnut.com/l/_ZJswE0nNf6Zz
https://dl.doubtnut.com/l/_4VpFUUZkEBgc
https://dl.doubtnut.com/l/_VzgWXRLCZpHx

increased ?

° Watch Video Solution

16. Explain heat capacity of substance and write its

equation and unit.

° Watch Video Solution

17. On which factor does the required amount of heat

depend to increase temperature in substance ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VzgWXRLCZpHx
https://dl.doubtnut.com/l/_QsFzMOiBKjei
https://dl.doubtnut.com/l/_Ppkbk6T3HhB9
https://dl.doubtnut.com/l/_FUg55yByLaqt

18. What is specific heat ? Give its unit and on which

factors does specific heat depends upon ?

° Watch Video Solution

19. What is molar specific heat capacity of a substance

? Write its unit.

° Watch Video Solution

20. What is calorimeter ? What is Calorimeter ? Explain

its principle and construction.

° Watch Video Solution



https://dl.doubtnut.com/l/_FUg55yByLaqt
https://dl.doubtnut.com/l/_hBEczjy3Tpmv
https://dl.doubtnut.com/l/_vnYCrve4sors

21. Explain three states and change in states for

matter.

° Watch Video Solution

22. Explain the process of change in state of matter by

heating or cooling it.

° Watch Video Solution

23. Explain the process of melting of ice with

explanation of freezing, melting and melting point.

° Watch Video Solution



https://dl.doubtnut.com/l/_WICc9FrQe209
https://dl.doubtnut.com/l/_Edo8leRBWhY3
https://dl.doubtnut.com/l/_aQLpuRKNsUxI

24. What are vapourization and boiling point ? Explain

the process of boiling of water.

° Watch Video Solution

25. Why is difficult to cook on hills ?

° Watch Video Solution

26. Why does food cook faster in a pressure cooker ?

° Watch Video Solution



https://dl.doubtnut.com/l/_aQLpuRKNsUxI
https://dl.doubtnut.com/l/_QVZxUuPlpqre
https://dl.doubtnut.com/l/_Bj4XrAJ8kLJu
https://dl.doubtnut.com/l/_fLc83aEFOzze

27. Define normal boiling point.

° Watch Video Solution

28. What is sublimation ? Give name of sublimation

substances.

o Watch Video Solution

29. What is latent heat ? Explain with example.

° Watch Video Solution



https://dl.doubtnut.com/l/_x1vEfPzCr3ry
https://dl.doubtnut.com/l/_FUuY96Hvgq4I
https://dl.doubtnut.com/l/_t51Vmh8GVNKj

30. What is heat transfer ? Give its types.

° Watch Video Solution

31. Write definition of thermal conduction and explain

thermal conduction in solid bodies.

° Watch Video Solution

32. How thermal conduction is represented for given
temperature difference for any material by rate of

heat conduction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_uQWsflRPxqox
https://dl.doubtnut.com/l/_wwH6AklmRXCn
https://dl.doubtnut.com/l/_oBI93XCrRtUu

33. Some vessels of cooking have copper coating at

bottom why ?

° Watch Video Solution

34.Why do people prefer to give a layer sand or foam

insulation on ceiling made up of concrete ?

° Watch Video Solution

35. Explain an example in which heat transfer is

necessary.


https://dl.doubtnut.com/l/_oBI93XCrRtUu
https://dl.doubtnut.com/l/_bn0cslvZK7pF
https://dl.doubtnut.com/l/_TxSE8rTLiGgB
https://dl.doubtnut.com/l/_FhYxckhLUmw7

° Watch Video Solution

36. Explain heat convection.

o Watch Video Solution

37. Explain sea breeze and ground waves.

o Watch Video Solution

38. Define the term : Trade wind.

o Watch Video Solution



https://dl.doubtnut.com/l/_FhYxckhLUmw7
https://dl.doubtnut.com/l/_dXkZvZfY0gCa
https://dl.doubtnut.com/l/_VE6DdhQSo9SD
https://dl.doubtnut.com/l/_g27IkbJsatOw

39. Differentiate clearly between Thermal conduction

and Thermal convection.

° Watch Video Solution

40. Define thermal radiation and radiant energy and

explain Provost theory

° Watch Video Solution

41. Write difference of conduction, convection and

radiation.

° Watch Video Solution



https://dl.doubtnut.com/l/_6uTp37l1HiP1
https://dl.doubtnut.com/l/_Ybl0OMRASJUx
https://dl.doubtnut.com/l/_NaL3guy08dKo

42. Why do we wear white or light colour clothes in

summer and dark colour clothes in winter ?

° Watch Video Solution

43. Why the bottom layers are kept of black colour of

cooling vessels ?

° Watch Video Solution

44. Write note on flask of two walls or on thermos.

° Watch Video Solution



https://dl.doubtnut.com/l/_NaL3guy08dKo
https://dl.doubtnut.com/l/_CpCshZbPWVse
https://dl.doubtnut.com/l/_yqOQbJcwh9Cn
https://dl.doubtnut.com/l/_kCrDwXFplr2z

45, State and explain Wien's displacement law.

° Watch Video Solution

46. Write and explain Stefan - Boltzmann's law.

° Watch Video Solution

47. Find the emissive power from 0.3 cm? surface of
filament of bulb of tungsten at 3000 K temperature.

Take e = 0.4 for tungsten bulb.

[ o Watch Video Solution


https://dl.doubtnut.com/l/_kCrDwXFplr2z
https://dl.doubtnut.com/l/_GYFITEMRVpSS
https://dl.doubtnut.com/l/_iJo8kItdFeXZ
https://dl.doubtnut.com/l/_1W9Cr3cSwua8

48. Obtain the equation rate of emission of heat for

perfect black body by using Stefan Boltzmaan law.

° Watch Video Solution

49, Area of surface of a person is 1.9 m? and its body
temp. is 37° C and room temp. is 22° C. Temperature
of skin is 28° C, then find the rate of emission of heat.

Emissivity of skin is 0.97.

° Watch Video Solution



https://dl.doubtnut.com/l/_1W9Cr3cSwua8
https://dl.doubtnut.com/l/_mM2uvfkrY0cQ
https://dl.doubtnut.com/l/_egk4zBGV20iq

50. Write short note on Green House Effect.

° Watch Video Solution

51. Write the procedure which explains that the rate of
loss of heat for hot body directly depends on
difference of its temperature and surroundings

temperature.

° Watch Video Solution

52. Write Newton's law of cooling.

° Watch Video Solution



https://dl.doubtnut.com/l/_hPZMJuLOrRv2
https://dl.doubtnut.com/l/_HqH8mmkK3cA3
https://dl.doubtnut.com/l/_8XhJ7p78naIf

53. Discuss the experiment verifying Newton's law of

cooling.

o Watch Video Solution

Try Yourself Vsgs


https://dl.doubtnut.com/l/_8XhJ7p78naIf
https://dl.doubtnut.com/l/_jmF7gp8M0o2g
https://dl.doubtnut.com/l/_KrabuKWrCQbI

1. "Amount of heat is greater in hot body than cold

body". Check correctness of this statement.

° Watch Video Solution

2. On which does the heat in a substance depend ?

° Watch Video Solution

3. What does temperature measure ?

° Watch Video Solution



https://dl.doubtnut.com/l/_KrabuKWrCQbI
https://dl.doubtnut.com/l/_qMRaIWqTymBv
https://dl.doubtnut.com/l/_cNvs30HIv738

4, What is heat ?

° Watch Video Solution

5. Write Sl and CGS unit of heat and give their relation.

° Watch Video Solution

6. Write Sl unit temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_dKNAA8xZumUj
https://dl.doubtnut.com/l/_UVxiQHO20RzU
https://dl.doubtnut.com/l/_WJ9StOfFY7na

7. Give name of instrument that measures

temperature.

° Watch Video Solution

8. Write freezing and boiling points of water in

°C, °F and K.

° Watch Video Solution

9. Write equation which gives relation between ¢ and

2,

° Watch Video Solution



https://dl.doubtnut.com/l/_VMsKzIzzKwzu
https://dl.doubtnut.com/l/_sTtzucT4xCh1
https://dl.doubtnut.com/l/_IXjtiJdAS6NU

10. What is the difference between °C and °F
thermometer values for freezing and boiling points of

water ?

° Watch Video Solution

11. What is thermometer ?

° Watch Video Solution

12 What is gas thermometer ? Write its

characteristics.


https://dl.doubtnut.com/l/_IXjtiJdAS6NU
https://dl.doubtnut.com/l/_7bZnBan0Wm6I
https://dl.doubtnut.com/l/_NMT6pnmEzwlM
https://dl.doubtnut.com/l/_8detOYkp3BLr

° Watch Video Solution

13. Write law of Robert Boyle.

° Watch Video Solution

14. Write law of Jacques Charles.

o Watch Video Solution

15. What is ideal gas ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8detOYkp3BLr
https://dl.doubtnut.com/l/_hUW1jT5OJLE7
https://dl.doubtnut.com/l/_gujqx2hZpydd
https://dl.doubtnut.com/l/_NGGayoWgjpR8

16. Write ideal gas equation.

° Watch Video Solution

17. Write base of absolute temperature scale.

° Watch Video Solution

18. Is negative value on Kelvin scale possible ? Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ajRLXspj8QDe
https://dl.doubtnut.com/l/_vxBqTqcqTIYu
https://dl.doubtnut.com/l/_61vPwfnYJxDc

19. What is the value of absolute zero temperature on

Fahrenheit scale ?

° Watch Video Solution

20. What is thermal expansion ? Write only its types.

o Watch Video Solution

21. Explain linear expansion .

° Watch Video Solution



https://dl.doubtnut.com/l/_zBMLfNvZP73B
https://dl.doubtnut.com/l/_GNW0eOgHfTEj
https://dl.doubtnut.com/l/_jnjYen9FcQ8G

22. What is areal expansion ? Give definition and unit

of coefficient of areal expansion.

° Watch Video Solution

23. What is volume expansion ? Give definition and

unit of coefficient of volume expansion.

° Watch Video Solution

24. On what value of a;; depends ? Write its unit.

° Watch Video Solution



https://dl.doubtnut.com/l/_fmh9nMLLkMHm
https://dl.doubtnut.com/l/_FAqzhgDUcYMe
https://dl.doubtnut.com/l/_Lzg1N5f7oQvK

25. On what value of ay depends ? Write its unit.

° Watch Video Solution

26. Write relation between o, a4 and ay.

° Watch Video Solution

27.Draw graph of ay — temperature.

° Watch Video Solution

28. Where ayy is greater among alcohol and mercury ?


https://dl.doubtnut.com/l/_mtYcNoUiSrTG
https://dl.doubtnut.com/l/_AEpW1uZGm0Yz
https://dl.doubtnut.com/l/_ome85XZNudrI
https://dl.doubtnut.com/l/_jAOi8ia5vqbG

° Watch Video Solution

29. Give temperature °C', °F and K when density

of water is maximum.

° Watch Video Solution

30. Obtain relation between coefficient of volume

expansion (ay) and coefficient of linear expansion

(cu).

° Watch Video Solution



https://dl.doubtnut.com/l/_jAOi8ia5vqbG
https://dl.doubtnut.com/l/_51DTTghINF5k
https://dl.doubtnut.com/l/_A4HpKaEY7SvI

31. On which factor does the required amount of heat

depend to increase temperature in substance ?

° Watch Video Solution

32. What is heat capacity of a substance ?

° Watch Video Solution

33. What is specific heat ? Give its unit and on which

factors does specific heat depends upon ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oS5z1I3IFOHz
https://dl.doubtnut.com/l/_jqewcT1gt7oX
https://dl.doubtnut.com/l/_L9RXpz5j0MJi

34.0n what the value of heat capacity depends ?

° Watch Video Solution

35. Give Sl unit of heat capacity.

° Watch Video Solution

36. Write dimensional formula of heat capacity.

° Watch Video Solution

37. Write definition unit of molar specific heat.


https://dl.doubtnut.com/l/_YKYG5dN4ROSA
https://dl.doubtnut.com/l/_J0pZ4TJJ4zuD
https://dl.doubtnut.com/l/_vJS5wP64iHV6
https://dl.doubtnut.com/l/_GHMeIgj6A9II

° Watch Video Solution

38. Write definitions of molar specific heat at constant

pressure and constant volume.

° Watch Video Solution

39. Why water is used as coolant in automobile

radiator ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GHMeIgj6A9II
https://dl.doubtnut.com/l/_0fkv7O50eiRW
https://dl.doubtnut.com/l/_mrTrAgEVTYse

40. Why the winds coming from sea are cool in

summer ?

° Watch Video Solution

41. Whose specific heat is high ? Sand or water ?

o Watch Video Solution

42. What is specific heat of a gas in an isothermal

process ?

° Watch Video Solution



https://dl.doubtnut.com/l/_irBW0N9OYXQ5
https://dl.doubtnut.com/l/_mE2unHbNp3fN
https://dl.doubtnut.com/l/_gG9eaeh3VyZG

43. What is calorimetry ?

° Watch Video Solution

44.What is calorimeter ? What is Calorimeter ? Explain

its principle and construction.

o Watch Video Solution

45, Write principle of calorimeter.

° Watch Video Solution



https://dl.doubtnut.com/l/_wAEzbeeAbziv
https://dl.doubtnut.com/l/_XB9vGfQgLEbg
https://dl.doubtnut.com/l/_T1mNSeQNZCsR

46. What is isolated system ?

° Watch Video Solution

47.What are the states of matter ? Which ?

° Watch Video Solution

48. What is called change of state of matter ?

° Watch Video Solution

49, What are fusion and melting point ?


https://dl.doubtnut.com/l/_qNJ5KxVJFWD1
https://dl.doubtnut.com/l/_4xKF5xLYlRHo
https://dl.doubtnut.com/l/_76DOMdMYUELw
https://dl.doubtnut.com/l/_box1oBi5aJGu

° Watch Video Solution

50. What are freezing and freezing point ?

o Watch Video Solution

51. On what does the value of melting point depend ?

o Watch Video Solution

52. Why skating is possible on ice ?

° Watch Video Solution



https://dl.doubtnut.com/l/_box1oBi5aJGu
https://dl.doubtnut.com/l/_1q7KfCpiG0Mx
https://dl.doubtnut.com/l/_F6F2hMGXY1kE
https://dl.doubtnut.com/l/_9yiaqXTAFT2U

53. What are vapourization and boiling point ? Explain

the process of boiling of water.

° Watch Video Solution

54. Define normal boiling point.

° Watch Video Solution

55. What is sublimation ? Give name of sublimation

substances.

° Watch Video Solution



https://dl.doubtnut.com/l/_nYHEWGKVoIXw
https://dl.doubtnut.com/l/_GrVz5PN87xDx
https://dl.doubtnut.com/l/_OoRqLQwclnRY

56. What is latent heat ? Write its unit and

dimensional formula.

° Watch Video Solution

57.0n what does the value of latent heat depend ?

o Watch Video Solution

58. What is latent heat of fusion ? Give its value for

water.

° Watch Video Solution



https://dl.doubtnut.com/l/_qW21zfHQ8rdA
https://dl.doubtnut.com/l/_U3vT0M6TAIOg
https://dl.doubtnut.com/l/_iyASlBFRLXXD

59. What is latent heat of vaporization ?

° Watch Video Solution

60. What is heat transfer ? Write its modes.

° Watch Video Solution

61. Give definition of heat transfer in solids.

° Watch Video Solution

62. The unit of thermal conductivity is:


https://dl.doubtnut.com/l/_88usolE6gQcC
https://dl.doubtnut.com/l/_abfwccXiqvFP
https://dl.doubtnut.com/l/_CRpuY4y2m2cH
https://dl.doubtnut.com/l/_XTd7Jm8LiaaG

° Watch Video Solution

63. When thermal conductivity is said to be constant ?

o Watch Video Solution

64. What is thermal steady state ?

° Watch Video Solution

65. Give mode of heat transfer due to density

difference.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_XTd7Jm8LiaaG
https://dl.doubtnut.com/l/_dIvFjOEtO0W7
https://dl.doubtnut.com/l/_PmNurpIAxVSS
https://dl.doubtnut.com/l/_1CS399iR8MZF

66. Give mode of heat transfer due to temperature

difference.

o Watch Video Solution

67.In which mode, medium is not required ?

° Watch Video Solution

68. In which mode, gravitation is required ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1CS399iR8MZF
https://dl.doubtnut.com/l/_aiUft8HVt4G1
https://dl.doubtnut.com/l/_2yUcRftjl6cl
https://dl.doubtnut.com/l/_cpPNDr3oLJLY

69. Write types of convection.

° Watch Video Solution

70. Which type of convection does the human, blood

circulation system represent ?

o Watch Video Solution

71. Define the term : Trade wind.

° Watch Video Solution



https://dl.doubtnut.com/l/_DV3azHen1EXy
https://dl.doubtnut.com/l/_hXgFq9WXOl6p
https://dl.doubtnut.com/l/_gUpyRazAsSZQ

72. Define thermal radiation and radiant energy and

explain Provost theory

° Watch Video Solution

73.What is perfect black body ? Give examples.

o Watch Video Solution

74. State and explain Wien's displacement law.

° Watch Video Solution



https://dl.doubtnut.com/l/_XClXgjyJwt8q
https://dl.doubtnut.com/l/_x91H2Cdxdof7
https://dl.doubtnut.com/l/_iSz4tNeJeqiS

75. Give values of Wien's constant is IS and CGS unit.

° Watch Video Solution

76. Write the temperature of surfaces of Moon and

Sun according to Wien's law.

° Watch Video Solution

77. Define emissivity and absorptivity and give their

values for perfect black body.

° Watch Video Solution



https://dl.doubtnut.com/l/_82Tcr49JBOHm
https://dl.doubtnut.com/l/_UxE87dZZC3od
https://dl.doubtnut.com/l/_4fTIM2B9uEmc

78. Write and explain Stefan - Boltzmann's law.

° Watch Video Solution

79. What are heat rays ?

° Watch Video Solution

80. What would happen if green house effect is not

there ?

° Watch Video Solution



https://dl.doubtnut.com/l/_us8RlmMHMCV2
https://dl.doubtnut.com/l/_q85shWNraWVf
https://dl.doubtnut.com/l/_0ogB3zkUpjQS

81. Draw the graph that represents the cooling of hot

water with time.

° Watch Video Solution

82. Write Newton's law of cooling.

° Watch Video Solution

8. On what does the proportionality constant

depends given in Newton's law of cooling.

° Watch Video Solution



https://dl.doubtnut.com/l/_5aeciWSCssvL
https://dl.doubtnut.com/l/_I2syxIWmYDa5
https://dl.doubtnut.com/l/_WnRYSzMoBeHn

84. For which method of convection Newton's law of

cooling can be used ?

° Watch Video Solution

Information Higher Order Thinking Skills Hots

1. What is the triple point ?

° Watch Video Solution

2. Derive equation for heat flow rate in rectangular

block of solid.


https://dl.doubtnut.com/l/_vrv4i96gnSes
https://dl.doubtnut.com/l/_MkZ2pGs709hV
https://dl.doubtnut.com/l/_g6wPulNJJwRf

° Watch Video Solution

3. Discuss the factors on which amount of thermal
energy passing perpendicularly between two nearby
cross-section depends. Hence obtain expression for

heat current.

° Watch Video Solution

4. Derive equation for heat flow rate in rectangular

block of solid.

° Watch Video Solution



https://dl.doubtnut.com/l/_g6wPulNJJwRf
https://dl.doubtnut.com/l/_9FEYT37G9is3
https://dl.doubtnut.com/l/_uRDRJm6CEKxB
https://dl.doubtnut.com/l/_KcnGNle9iz24

5. Explain thermal resistance.

° Watch Video Solution

6. What is perfect black body ? Give examples.

° Watch Video Solution

7. Explain cavity and cavity radiation.

° Watch Video Solution



https://dl.doubtnut.com/l/_KcnGNle9iz24
https://dl.doubtnut.com/l/_os8TVSerczUr
https://dl.doubtnut.com/l/_MyZL3vPvSUjR

8. Why Sun is considered as perfect black body ?
Explain and also Explain the importance of study of

black body radiation.

° Watch Video Solution

Section B Numericals Numerical From Textual Illlustration

1. Show that the coefficient of area expansions,
(AA/A) /AT, of a rectangular sheet of the solid is

twice its linear expansively, ;. (al = 10_5K_1)

° Watch Video Solution



https://dl.doubtnut.com/l/_RoyOH61TlcQB
https://dl.doubtnut.com/l/_E6P50rpVXRKF
https://dl.doubtnut.com/l/_yX3d7A5Xlw22

2. A blacksmith fixes iron ring on the rim of the
wooden wheel of a bullock cart. The diameter of the
rim and the iron ring are 5243m and 5.231 m
respectively at 27 °C. To what temperature should
the ring be heated so as to fit the rim of the wheel ?

a; =120 x 10 °K !
(

o Watch Video Solution

3. A sphere of aluminium of 0.047 kg placed for
sufficient time in a vessel containing boiling water, so
that sphere is at 100 °C. It is then immediately
transferred to 0.14 kg copper calorimeter containing

0.25 kg of water at 20 ° C. The temperature of water


https://dl.doubtnut.com/l/_yX3d7A5Xlw22
https://dl.doubtnut.com/l/_r8c0KZF8xMAv

rises and attains a steady state at 23  °C. Calculate

the specific heat capacity of aluminium.

° Watch Video Solution

4. When 0.15 kg of ice of 0 °C mixed with 0.30 kg of
water at 50 °C in a container, the resulting

temperature is 6.7 ° C. Calculate the heat of fusion

of ice. (swater = 4186 J Kg_lK_1>

o Watch Video Solution

5. Calculate the heat required to convert 3 kg of ice at

—12  °C kept in a calorimeter to steam at 100 °C


https://dl.doubtnut.com/l/_r8c0KZF8xMAv
https://dl.doubtnut.com/l/_TBacfdSvy4Zi
https://dl.doubtnut.com/l/_b10oII8iXpwh

at atmospheric pressure. Given specific heat capacity
of ice =2100 Jkg 'K !, specific heat capacity of
water = 4186 Jkg 'K !, latent heat of fusionn of
ice = 3.35 x 10° Jkg ! and latent heat of steam

— 2.256 x 10 Jkg !

o Watch Video Solution

6. What is the temperature of the steel-copper
junction is the steady state of the system shown in
figure. Length of the steel rod = 15.0 cm, length of the
copper rod = 10.0 cm, temperature of the furnace
= 300° C, temperature of the other end = 0°C. The

area of cross section of the steel rod is twice that of


https://dl.doubtnut.com/l/_b10oII8iXpwh
https://dl.doubtnut.com/l/_sKH6tWP6nykv

the copper rod. (Thermal conductivity of steel
=50.2 Js 'm K1, and copper

=385 Js 'mlKJ ).

Furnace .l;
300° C EET *C
e l |
insulating  Copper
material
° Watch Video Solution
7. An iron bar

(L1 — 0.1 m, 4, = 0.02 m?, K; = 97 Wm—lK—l)
and a brass bar
(L2 — 0.1 m, Ay = 0.02 m?, K, = 109 Wm—lK—1>

are soldered end to end as shown in figure. The free


https://dl.doubtnut.com/l/_sKH6tWP6nykv
https://dl.doubtnut.com/l/_hDgyRb2lGtHF

ends of the iron bar and brass bar are maintained at
373 K and 273 K respectively. Obtain expressions for
and hence compute (i) the temperature of the
junction of the two bars, (ii) the equivalent thermal
conductivity of the compound bar, and (iii) the heat

current through the compound bar.
T, =373K Fo I,= 273K
\li .Imn _ ) Hrass ) ]i"""#

o Watch Video Solution

8. A pan filled with hot food cools from 94° C to 86° C
in 2 minutes when th room temperature is at 20°C.

How long will it take to cook from 71°C'to 69°C'?



https://dl.doubtnut.com/l/_hDgyRb2lGtHF
https://dl.doubtnut.com/l/_Fuem1qFN3UUg

l P Watch Video Solution J

1. Show that the coefficient of area expansions,

(AA/A) /AT, of a rectangular sheet of the solid is

twice its linear expansively, o;. (al = 10_5K_1)

° Watch Video Solution

2. A blacksmith fixes iron ring on the rim of the
wooden wheel of a bullock cart. The diameter of the

rim and the iron ring are 5243m and 5.231 m


https://dl.doubtnut.com/l/_Fuem1qFN3UUg
https://dl.doubtnut.com/l/_PVGyUgwXBQnN
https://dl.doubtnut.com/l/_arHgSSF8w9si

respectively at 27 °C. To what temperature should
the ring be heated so as to fit the rim of the wheel ?

(g =1.20 x 107 °K 1)

o Watch Video Solution

3. A blacksmith fixes iron ring on the rim of the
wooden wheel of a bullock cart. The diameter of the
rim and the iron ring are 5243m and 5.231 m
respectively at 27 °C. To what temperature should
the ring be heated so as to fit the rim of the wheel ?

(g =1.20 x 107 °K 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_arHgSSF8w9si
https://dl.doubtnut.com/l/_TTJvKKI2uNZR
https://dl.doubtnut.com/l/_kjijEJcIBMSY

4. A sphere of aluminium of 0.047 kg placed for
sufficient time in a vessel containing boiling water, so
that sphere is at 100 °C. It is then immediately
transferred to 0.14 kg copper calorimeter containing
0.25 kg of water at 20  ° C'. The temperature of water
rises and attains a steady state at 23 °C. Calculate

the specific heat capacity of aluminium.

° Watch Video Solution

5.When 0.15 kg of ice of 0  °C mixed with 0.30 kg of
water at 50 °C in a container, the resulting

temperature is 7.6  ° C. Calculate the heat of fusion

of ice. (Swater — 4186 J kg—lK—l)


https://dl.doubtnut.com/l/_kjijEJcIBMSY
https://dl.doubtnut.com/l/_l8fLy1NVy2vL

° Watch Video Solution

6. (a) How much heat should be provided to ice of 720
g mass, lying at -10° C' to melt it to water at 0°C' ? (b)
How much heat should be provided to water at 0°C'
to increase its temperature to 100° C ?(c) How much
heat should be given to water at 100° C' to transform
it completely into water ?

(d) Totally, how much heat should be given to ice of
720 g at —10° C to convert it completely into vapour
? (C"ice"=2220 ") kg""*(-1) K*(-1), C"water"=4190 ") kg""(-1)

KA(-1), LF=333 "kJ"/"kg", LV=2256 "kJ"/"kg")

° Watch Video Solution



https://dl.doubtnut.com/l/_l8fLy1NVy2vL
https://dl.doubtnut.com/l/_vUQ8kQaBf4x8

7. What is the temperature of the steel - copper
junction in the steady state of the system shown in
Fig. Length of the steel rod = 15.0 cm, length of the
copper rod = 10.0 cm, temperature of the furnace
=400 °C, temperature of the other end
=0 °C. The area of cross section of the steel rod
is twice that of the copper rod.
(Thermal conductivity of steel
=502 Js 'm 1K1, and of copper

=385 Js 'm—1 K.

kce
Furnace L
e [ SmAE] | s
i 1
Insultating  Copper
material

o Watch Video Solution



https://dl.doubtnut.com/l/_1xDDQ19ApcuB

8. What is the temperature of the aluminium junction

in the steady state of the system shown in Fig. Length

of the load = 15.0 cm, length of the aluminium rod

= 10.0 cm temperature of the furnace = 400 °C,

temperature of the other end =0

°C. The area of

cross section of the lead rod is twice that of the

aluminium rod.

(Thermal

conductivity

=349 Js 'm K1

=205 Js 'm—-1 K™Y

300° ¢

of

and

Load —f |- e

v |
Insulating  Copper
malterial

0~ C

steel

copper


https://dl.doubtnut.com/l/_1xDDQ19ApcuB
https://dl.doubtnut.com/l/_7HYYs41oEgV1

° Watch Video Solution

In above diagram, a combined rod is formed by
connecting two rods of length [; and [ respectively
and thermal conductivity k1 and ka2 respectively.
Temperature of ends of rods are 77 and 75 constant,

then find the temperature of their contact surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_7HYYs41oEgV1
https://dl.doubtnut.com/l/_K5AN0uNiFQtl

10. A pan filled with hot food cools from 50°C to
48°C' in 5 s when the room temperature is at 30°C.

How long will it take to cool from 40°C to 39°C'?

° Watch Video Solution

Section B Numericals Numerical From Textual Exercise

1. The triple points of neon and carbon dioxide are
2457 K and 216.55 respectively. Express these

temperatures on the Celsius and Fahrenheit scales.

° Watch Video Solution



https://dl.doubtnut.com/l/_bEMCbMWoHOze
https://dl.doubtnut.com/l/_3F6sBXSXSnuO
https://dl.doubtnut.com/l/_Ip90Nzs8eUrg

2. Two absolute scales A and B have triple points of
water defined to be 200 A and 350 B. What is the

relation between Ty and T'g ?

o Watch Video Solution

3. The electrical resistance in ohms of a certain
thermometer varies with temperature according to
the approximate law :

R = Ry[1+ o(T — Tp)]

The resitance is 101.6 () at the triple-point of water
27316 K, and 165.5 () at the normal melting point of
lead (600.5 K). What is the temperature when the

resistanceis 123.4 7?


https://dl.doubtnut.com/l/_Ip90Nzs8eUrg
https://dl.doubtnut.com/l/_iZ7MUWAD1L6O

° Watch Video Solution

4. Two ideal gas thermometers A and B use oxygen
and hydrogen respectively. The following observations

are made:

~ Temperature |  Pressure Pressure

thermometer A | thermometer B
Triple-point of | 1.250 = 10° Pa | 0.200 x 10" Pa
Llil].l!l:"l’
Normal melting |1.797 = 10% Pa | 0.287 « 10° Pa
point of sulphur

What is the absolute temperature of normal melting

point sulphur as read by thermometers Aand B ?

° Watch Video Solution



https://dl.doubtnut.com/l/_iZ7MUWAD1L6O
https://dl.doubtnut.com/l/_bw3b9ttAG9Nt

5. Two ideal gas thermometers A and B use oxygen
and hydrogen respectively. The following observations

are made:

Temperature

_-Fl‘n!iun -P}ﬁ!-url.' )

thermometer A | thermometer B
“Triple-point of | 1.250 = 10° Pa | 0,200 x 10° Pa
water
Normal melting | 1.797 = 10° Pa | 0.287 = 10% Pa

polat ol suphwr

e

What do you think is the reason behind the slight
difference in answers of thermometers A and B ? (The
thermometers are not faulty). What further procedure
is needed in the experiment to reduce the discrepancy

between the two readings ?

o Watch Video Solution



https://dl.doubtnut.com/l/_vmygIMFQc3in
https://dl.doubtnut.com/l/_lNnSv0jjbfTQ

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 Watch Video Solution

7.Alarge steel wheel is to be fitted on to a shaft of the
same material. At 27°C, the outer diameter of the

shaft is 0.70 cm and the diameter of the central hole


https://dl.doubtnut.com/l/_lNnSv0jjbfTQ
https://dl.doubtnut.com/l/_t55ASispTe6d

in the wheel is 8.69 cm. The shaft is cooled using 'dry
ice'. At what temperature of the shaft does the wheel
slip on the shaft ? Assume coefficient of linear
expansion of the steel to be constant over the

required temperature range :

Qgte = 1.20 x 107 °K L.

° Watch Video Solution

8. A hole is drilled in a copper sheet. The diameter of
the hole is 4.24 cm at 27.0° C. What is the change in
the diameter of the hole when the sheet is heated to
227°C ? Coefficient of linear expansion of copper

— 1.70 x 10" °K 1.



https://dl.doubtnut.com/l/_t55ASispTe6d
https://dl.doubtnut.com/l/_3u79Lui9L80k

l €Y Watch Video Solution ]

9. A steel wire 0.72 m long has a mass of
5.0 x 10" 3kg. If the wire is under a tension of 60 N,

what is the speed of transvers waves on the wire ?

° Watch Video Solution

10. 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 ? there a 'thermal stress' developed at the

junction ? The ends of the rod are free to expand


https://dl.doubtnut.com/l/_3u79Lui9L80k
https://dl.doubtnut.com/l/_ts54Ww57RZuu
https://dl.doubtnut.com/l/_oBnPKguPfvuP

(Coefficient  of linear expansion of brass

=20x107°K 1, steel =12x10°K 1)

° Watch Video Solution

11. The coefficient of volume expansion of glycerin is
49 x 10 °K ~1. What is the fractional change in its

density for a 30° C rise in temperature ?

° Watch Video Solution

12. A 10 kW drilling machine is used to drill a bore in a
small aluminium block of mass 8.0 kg. How much is the

rise in temperature of the block in 2.5 minutes,


https://dl.doubtnut.com/l/_oBnPKguPfvuP
https://dl.doubtnut.com/l/_gfwKDwzc6tZQ
https://dl.doubtnut.com/l/_SGzoqA4QBSLj

assuming 50 % of power is used up in heating the
machine itself or lost to the surroundings. Specific

heat of aluminium = 0.91 Jg 'K 1.

o Watch Video Solution

13. A copper block of mass 2.5 kg is heated in a furnace
to a temperature of 500° C' and then placed on a large
ice block. What is the maximum amount of ice that can
melt ? (Specific heat of copper = 0.39 Jg 'K !

heat of fusion of water = 335 Jg_l).

° Watch Video Solution



https://dl.doubtnut.com/l/_SGzoqA4QBSLj
https://dl.doubtnut.com/l/_20ZJMAIfYrEI

14. In an experiment on the specific heat of a metal, a
0.20 kg block of the metal at 150° C' is dropped in a
copper calorimeter (of water equivalent 0.025 kg)
containing 150 cm® of water at 27°C. The final
temperature is 40°C. Compute the specific heat of
the metal. If heat losses to the surroundings are not
negligible, is your answer greater or smaller than the

actual value for specific heat of the metal ?

o Watch Video Solution

15. Given below are observations on molar specific

heats at room temperature of some common gases.


https://dl.doubtnut.com/l/_SH2BavP25tK8
https://dl.doubtnut.com/l/_haSVAbyz7fW6

e e

" Gas Mulnl-upctiﬂc heat [E,}_]
I _ (cal mol'K-1)
Hydrogen _._4.31 .
Nitrogen .IP.HI? 3
Oxypen 5.02
Nitric oxide T Y )
Carbon monoxide 5.01
Chlorine § = 6.17

The measured molar specific heats of these gases are
markedly different from those for monatomic gases.
Typically, molar specific heat of a monatomic gas is
2.92 cal/mol K. Explain this difference. What can you
infer from the somewhat larger (than the rest) value

for chlorine ?

° Watch Video Solution



https://dl.doubtnut.com/l/_haSVAbyz7fW6

16. Answer the following questions based on the P-T
phase diagram of carbon dioxide :

(@) At what temperature and pressure can the solid,
liquid and vapour phases of CO, coexist in
equilibrium ?

(b) What is the effect of decrease of pressure on the
fusion and boiling point of CO, ?

(c) What are the critical temperature and pressure for
CO5 ? What is their significance ?

(d) Is CO, solid, liquid or gas at (a) —70° C under 1

atm, (b) —60° C under 10 atm, (c) 16° C under 56 atm


https://dl.doubtnut.com/l/_ciJ6Mtphn3cc

B
‘‘‘‘‘ B Gm| |

i
E
i

i B | iTe,
~78.5*-56.6" 20° 31.1°
T{C) =+

° Watch Video Solution

17. Answer the following questions based on the P - T
phase diagram of C'O, :
(@) CO4 at 1 atm pressure and temperature —60° C is

compressed isothermally. Does it go through a liquid


https://dl.doubtnut.com/l/_ciJ6Mtphn3cc
https://dl.doubtnut.com/l/_SZhgXKWNUrNg

phase ?

(b) What happens when CO, at 4 atm pressure is
cooled from room temperature at constant pressure ?
(c) Describe qualitatively the changes in a given mass
of solid COy at 10 atm pressure and temperature
—65°C as it is heated up to room temperature at
constant pressure.

(d) COy is heated to a temperature 70°C and

compressed isothermally. What changes in its


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

properties do you expect to observe ?

-?Ipﬁ'—ﬁlﬂ.ﬂ' zlu- 3'-1‘
T*C) =

° Watch Video Solution

18. A child running a temperature if 101° F' is given an
antipyrine (i.e. a medicine that lowers fever) which
causes an increase in the rate of evaporation of sweat

from his body. If the fever is brought down to 98° F'in


https://dl.doubtnut.com/l/_SZhgXKWNUrNg
https://dl.doubtnut.com/l/_AUbutyLErgWN

20 min, what is the average rate of extra evaporation
caused, by the drug. Assume the evaporation
mechanism to be the only way by which heat is lost
The mass of the child is 30 kg. The specific heat of
human body water, and latent heat of evaporation of

water at that temperature is about 580 cal g .

° Watch Video Solution

19. A 'thermacole' icebox is cheap and efficient method
for storing small quantities of cooked food in summer
in particular. A cubical icebox of side 30 cm has a
thickness of 5.0 cam if 4.0 kg of ice is put in the box,

estimate the amount of ice remaining after 6 h. The


https://dl.doubtnut.com/l/_AUbutyLErgWN
https://dl.doubtnut.com/l/_NXXeIAInce98

outside temperature is 45°C, and coefficient of
thermal conductivity of thermacole is
0.01 Js 'm 'K ! [Heat of fusion of water

=335 x 10° Jkg ']

o Watch Video Solution

20. A brass boiler has a base of 0.15m? and thickness
1.0 cm. It boils water at the rate of 6.0 kg/min when
placed on a gas stove. Estimate the temperature of
the part of the flame in contact with the boiler.
Thermal conductivity of brass
=109 Js 'm 'K ! Heat of vaporization of

water = 2256 x 10° Jkg 1.



https://dl.doubtnut.com/l/_NXXeIAInce98
https://dl.doubtnut.com/l/_JtN5Oz9QmrIO

l @Y Watch Video Solution

21. Explain why,

a body with large reflectivity is a poor emitter.

° Watch Video Solution

22. Explain why,
a brass tumbler feels much colder than a wooden tray

on a chilly day.

° Watch Video Solution



https://dl.doubtnut.com/l/_JtN5Oz9QmrIO
https://dl.doubtnut.com/l/_x4jRfhobcjI2
https://dl.doubtnut.com/l/_TyD9MlSuv9ts

23. Explain why,

an optical pyrometer (for measuring high
temperatures) calibrated for an ideal black body
radiation gives too low a value for the temperature of
a red hot iron piece in the open, but gives a correct
value for the temperature when the same piece is in
the temperature when the same piece is in the

furnace.

o Watch Video Solution

24. Explain why,

the earth without its atmosphere would be


https://dl.doubtnut.com/l/_KP3iRMT90xJv
https://dl.doubtnut.com/l/_SQAZlhE6liLM

inhospitably cold.

o Watch Video Solution

25. Explain why,
heating systems based on circulation of steam are
more efficient in warming a building than those based

on circulation of hot water.

° Watch Video Solution

26. A body cools from 80°C to 50°C in 5 minutes
Calculate the time it takes to cool from 60° C' to 30° C

. The temperature of the surroundings is 20° C.


https://dl.doubtnut.com/l/_SQAZlhE6liLM
https://dl.doubtnut.com/l/_0Em3cYspwqgs
https://dl.doubtnut.com/l/_zExen2H9JvuA

° Watch Video Solution

Section B Numericals Numerical From Textual Exercise

Answer The Following

1. The triple - point of water is a standard fixed point in
modern thermometry. Why ? What is wrong in taking
the melting point of ice and the boiling point of water
as standard fixed points (as was originally done in the

Celsius scale) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_zExen2H9JvuA
https://dl.doubtnut.com/l/_4z7XwTa6AuBv

2. There were two fixed points in the original Celsius
scale which were assigned the number 0°C and
100° C respectively. On the absolute scale, one of the
fixed point is the triple - point of water, which on the
Kelvin absolute scale is assigned the number 273.16 K.

What is the other fixed point on this (Kelvin) scale ?

o Watch Video Solution

3. The absolute temperature (Kelvin scale) T is related

to the temperature t. on the Celsius scale by

t, =T — 273.15


https://dl.doubtnut.com/l/_QFfT1Yyox3rW
https://dl.doubtnut.com/l/_lbDPgkEv6slP

Why do we have 273.15 in this relation, and not 273.16

?

° Watch Video Solution

4. What is the temperature of the triple - point of
water on an absolute scale whose unit interval size is

equal to that of the Fahrenheit scale ?

° Watch Video Solution

Section B Numerical From Darpan Based On Textbook


https://dl.doubtnut.com/l/_lbDPgkEv6slP
https://dl.doubtnut.com/l/_w0i6KyjNoF6z

1. How much heat should be given to an Aluminium
sphere of 200 g to carry it from 26°C to 66°C
temperature ? What will be the heat capacity of the

Aluminium sphere ?

C =0.215 calg 1C%1

° Watch Video Solution

2. Two rods, one of iron and another of aluminium of
equal length and equal cross-sections are connected
with each other. The free end of the iron rod is kept at
100 °C and the free end of aluminium rod is kept at

0 °C. If thermal conductivity of aluminium is four


https://dl.doubtnut.com/l/_JbFUhvF0IY9R
https://dl.doubtnut.com/l/_03lGALI7829u

times that of iron, find the temperature of their

contact surface in the thermal steady state.

° Watch Video Solution

3. A body at 80 °C cools down to 64 °C in 5
minutes, and in 10 minutes it cools down to 52 °C.
What will be its temperature after 20 minutes ? What

is the temperature of the environment ?

o Watch Video Solution

4. What should be the lengths of a brass and an

aluminium rod at 0°. if the difference between their


https://dl.doubtnut.com/l/_03lGALI7829u
https://dl.doubtnut.com/l/_JUGaw7bvDE1b
https://dl.doubtnut.com/l/_z25TWzdi6Xl8

lengths is to be maintained equal to 5 cm at any
temperature ?
(For brass a = 18 x 107%°C =1 and for aluminium

a=24x%x10"% °c1)

o Watch Video Solution

5. What value of temperature in farenheit scale

becomes double than value in celcius scale ?

° Watch Video Solution

6. What value of temperature in farenheit scale

Becomes half than value in celcius scale ?


https://dl.doubtnut.com/l/_z25TWzdi6Xl8
https://dl.doubtnut.com/l/_UpvRT49fTmaF
https://dl.doubtnut.com/l/_TBIJ6rtjErsY

° View Text Solution

7. Average temperature of the Earth was 300 K when
the Earth came into existence. At present its average
temperature is 3000 K (This is due to the heat
evolving from the disintegration of radioactive
substances at the core of the Earth) What would be
the radius of the Earth at the toime of its birth ? For
the material of the Earth v =3 x 10 °K ! At

present, radius of the Earth = 6400 km.

° View Text Solution

Section C Objective Questions Vsqgs


https://dl.doubtnut.com/l/_TBIJ6rtjErsY
https://dl.doubtnut.com/l/_9Gl0Z3JWBmNG

1. Is negative temperature possible on Kelvin scale ?

Why ?

° View Text Solution

2. Why the coefficient of volume expansion is zero for

water at 4°C' ?

° Watch Video Solution

3. What will be the difference in volume of water when

it is heated from 0°C to 10°C ?

| e ]


https://dl.doubtnut.com/l/_akby5izi95g7
https://dl.doubtnut.com/l/_jsmyMxXaTUTJ
https://dl.doubtnut.com/l/_3YuiLxVFqxOb

l & Watch Video Solution ]

4. What is the heat capacity of copper of 40 g and

specific heat 0.3 ergg ™ *(°C) ' ?

° Watch Video Solution

5. Give name of substance that contract with increase

in temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_3YuiLxVFqxOb
https://dl.doubtnut.com/l/_xlPMsEd3lhld
https://dl.doubtnut.com/l/_LBnzaKL3aqgf

6. Why snow particles are good insulators of heat than

ice ?

° Watch Video Solution

7.Whose specific heat is high ? Sand or water ?

° Watch Video Solution

8. Why the density is changed of solid substances by

increase in temperature ?

° Watch Video Solution



https://dl.doubtnut.com/l/_F9Sz2bWrEHyT
https://dl.doubtnut.com/l/_085JJH8LlugX
https://dl.doubtnut.com/l/_TmwSMzqTeXGS

9. What is sublimation ? Give name of sublimation

substances.

° Watch Video Solution

10. Give the values of some definite points on standard

(Kelvin) scale.

° Watch Video Solution

11. Write principle of calorimeter.

° Watch Video Solution



https://dl.doubtnut.com/l/_oABxencixobB
https://dl.doubtnut.com/l/_aboHCmgJFHZa
https://dl.doubtnut.com/l/_2RNr4nHmTDAB

12. Is the value of temperature coefficient is always

positive ?

° Watch Video Solution

13. Write SI and CGS unit of heat and give their

relation.

° Watch Video Solution

14. What is temperature gradient ?

° Watch Video Solution



https://dl.doubtnut.com/l/_q611J8suOAV5
https://dl.doubtnut.com/l/_Z3b61D9RS7wf
https://dl.doubtnut.com/l/_oi6s3SjarJoL

15. When temperature gradient is considered as

positive and negative ?

o Watch Video Solution

16. Value of temperature gradient is 80° C/m on a rod
of 0.5 m length. Temperature of hot end is 30° C, then

what is the temperature of cold end ?

° Watch Video Solution

17. Are rate of heat emission and rate of cooling same

? Explain this.



https://dl.doubtnut.com/l/_ywmBs5dveR8X
https://dl.doubtnut.com/l/_tyFNdQe3R7qg
https://dl.doubtnut.com/l/_pKcKRRMwq3Vb

\ o Watch Video Solution

18. What power is gained by a man when he eats 100 g
ice in one minute ? Latent heat of fusion of ice is 80

cal/gm.

o Watch Video Solution

19. In day of summer the glass of water of ice becomes
hot on table with respect to time and the cup of heat
tea becomes cold on table with respect to time. Write

its reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_pKcKRRMwq3Vb
https://dl.doubtnut.com/l/_8FqTqgMJy4sJ
https://dl.doubtnut.com/l/_j8czek69spBb

20. What is called absolute zero temp ?

° Watch Video Solution

21. On what does the value of coefficient of linear

expansion depend ?

° Watch Video Solution

22. Give the value of coefficient of volume expansion at

0° C for ideal gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_j8czek69spBb
https://dl.doubtnut.com/l/_tGGXDOUpHykD
https://dl.doubtnut.com/l/_kPe4XWw1tCcd
https://dl.doubtnut.com/l/_t1lTWjakNC3w

23. Give value of coefficient of volume expansion at

room temperature for ideal gas.

° Watch Video Solution

24. On what value of ay depends ? Write its unit.

° Watch Video Solution

25. On which fcator does the thermal conductivity

depend ?

° Watch Video Solution



https://dl.doubtnut.com/l/_t1lTWjakNC3w
https://dl.doubtnut.com/l/_7peMxveWxLPD
https://dl.doubtnut.com/l/_d1FCTfXYBNmy
https://dl.doubtnut.com/l/_rxjMhrhEhwlE

26. On what the value of heat capacity depends ?

° Watch Video Solution

27.0n which factor does the required amount of heat

depend to increase temperature in substance ?

° Watch Video Solution

28. Write dimensional formula of heat capacity.

° Watch Video Solution



https://dl.doubtnut.com/l/_rxjMhrhEhwlE
https://dl.doubtnut.com/l/_as3gNtBnmKFp
https://dl.doubtnut.com/l/_BWyR9NNvtDQz
https://dl.doubtnut.com/l/_wCYzV3KmhxBp

29. By what the temperature difference can be
determined if the state of substance is not charged

for the absorption of given heat ?

° Watch Video Solution

30. Why water is used as coolant in automobile

radiator ?

° Watch Video Solution

31. Why the water is used in the rubber bag for the

fomentation on body ?



https://dl.doubtnut.com/l/_ieTHHFezluoM
https://dl.doubtnut.com/l/_1NZ54HfjAcFu
https://dl.doubtnut.com/l/_gUi21iLKSYvc

I ° Watch Video Solution

32. Why the winds coming from sea are cool in

summer ?

o Watch Video Solution

33. Why the land of desert gets hotter in day time and

colder in night time quickly ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gUi21iLKSYvc
https://dl.doubtnut.com/l/_j5UlIachQNZP
https://dl.doubtnut.com/l/_w0nB5nnzElhY

34.What is the effect of pressures on boiling point of

water ?

° Watch Video Solution

35. Why we get burnt more by steam than boiling

water ?

° Watch Video Solution

36. What is called forced convection ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yvZzY4dpiKih
https://dl.doubtnut.com/l/_v0GEd6JwEi63
https://dl.doubtnut.com/l/_zPBb24TILqi4

37. What is called natural convection ?

° Watch Video Solution

38. "Perfect black body is black in colour". Is this

statement true or false ?

° Watch Video Solution

39. Why Sun is considered as perfect black body ?
Explain and also Explain the importance of study of

black body radiation.

° Watch Video Solution



https://dl.doubtnut.com/l/_0yFU5gqVvME9
https://dl.doubtnut.com/l/_ByerSy2gdmeR
https://dl.doubtnut.com/l/_CTUZntn569B6

40. Write the value and dimensional formula of Stefan

- Boltzmaan constant.

° View Text Solution

41. It substance of T temperature is kept in
surrounding of T temperature, then give the net rate

of loss of radlation energy.

° View Text Solution

Section C Objective Questions Vsgs Fill In The Blank



https://dl.doubtnut.com/l/_CTUZntn569B6
https://dl.doubtnut.com/l/_sNRrqFvCtqaT
https://dl.doubtnut.com/l/_NRPsjKXzmxnb
https://dl.doubtnut.com/l/_r8aFc9DfLaCS

1049 — . J
cm X K X s m X K X s

° Watch Video Solution

2.If the rate of emission of heat of a substance is less

than its rate of absorption, then its temperature.. ...

o Watch Video Solution

3. The rate of emission of heat of a substance is
directly proportionalto ........ of temperature of it

and surroundings.



https://dl.doubtnut.com/l/_r8aFc9DfLaCS
https://dl.doubtnut.com/l/_XNZxCQQXPHi4
https://dl.doubtnut.com/l/_2CTDJdos9vWs

\ ° Watch Video Solution

4.S| unit of Stefan-Boltzmaan constantis........

o Watch Video Solution

5. In thermal steady state of rod, temperature
gradient is 5° C/cm and temperature of its hot end is
100°C, then at . ... .. cm distance from hot end its

temperature becomes 60° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_2CTDJdos9vWs
https://dl.doubtnut.com/l/_oZO415UUKjBe
https://dl.doubtnut.com/l/_gOP8tfiIsPKg

6. At ....temperature coefficient of volume expansion

will be zero.

° Watch Video Solution

Section C Objective Questions Vsqs Match Type

Questions



https://dl.doubtnut.com/l/_W8l74WuwGdpq

1. Match the followings :

— ——  ——

Column-1 Column-11
En]g. Combined existence of | (i) Sublimation
liquid-gaseous state of . curve
substance, '

|(b) Combined existence of  (il)] Fusion curve
solid-gaseous state of !
‘ substance,

‘ (iii) Vapourization

° Watch Video Solution

2. Match the following according to conversion by

heat :


https://dl.doubtnut.com/l/_OjscYQd92hr7
https://dl.doubtnut.com/l/_7RXRG1BtHPAE

_ Column-1 Column-l

(n)| Required heat to (i) Latent heat of
convert liquid into fusion |
Fiseous, | |

(b)| Required heat to (i) Latent heat of |
convert solid into vapourization.
liquid. e —— i

° Watch Video Solution

3. Values for latent heat in Column - | and its values

are given in Column - Il. Match the followings

i Column-l | Colwmnal |

(a)! Latent heat of C i) 22.6 % 10° kg
vapourization Ly,

(b) Latent heat of fusion (i) 33.3 = 10° )ikg

l],

(idi) 3.33 x 10° kg

o Watch Video Solution



https://dl.doubtnut.com/l/_7RXRG1BtHPAE
https://dl.doubtnut.com/l/_ECITRf8dauew

4. Units for constants in Column-l and Sl unit is given

in Column-ll. Match the followings :

s Column-| __i Column-1I
(a) Wein's constant. i), Wm=K
(b) Stefan-Boltzmaan's (i) wm !kt
constant.
(i) mkK

o Watch Video Solution

5.1n Column-l, system surroundings and in Column - I

modes of heat transfer are given below. Match the


https://dl.doubtnut.com/l/_ECITRf8dauew
https://dl.doubtnut.com/l/_6QJFTcGawxMQ
https://dl.doubtnut.com/l/_tQ6dOZdVfpzj

followings :

L

Column-| Column- |
{l}'Eup of hot tea in room (i) Forced
| convection
(b)| Substance kept near (i) Natural
fire ' convection
(i) Conduction
[hrll Radiation

J = - . .. ia - .. _J

° Watch Video Solution

Section C Objective Questions Vsgs Assertion And

Reason Type Questions

1. Assertion : Good absorbers of radiation are weak
emitters.

Reason : Ratoi of emissivity and absorptivity is


https://dl.doubtnut.com/l/_tQ6dOZdVfpzj
https://dl.doubtnut.com/l/_ubDmXMxgdumC

constant for all substances at any temperature for

same wavelength radiation.

A.Both are true and the reason is the correct

explanation of the assertion.

B. Both are true but the reason is not correct

explanation of the assertion.

C. Assertion is true, but the reason is false.

D. Both assertion and reason are false.

Answer: A

° Watch Video Solution



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

2. Assertion : At same temperature among plastic
body of pen and metal portion on cap, metal portion
is cold.
Reason : Thermal conductivity of metal is more than
plastic.
A.Both are true and the reason is the correct
explanation of the assertion.
B.Both are true but the reason is not correct
explanation of the assertion.

C. Assertion is true, but the reason is false.

D. Both assertion and reason are false.


https://dl.doubtnut.com/l/_BZwUh6EsvAkQ

Answer: A

o Watch Video Solution

3. Assertion : If Earth doesn't have atmosphere, than

there will be very much cold.

Reason : In convection, heat transfers through air.

A.Both are true and the reason is the correct

explanation of the assertion.

B.Both are true but the reason is not correct

explanation of the assertion.

C. Assertion is true, but the reason is false.


https://dl.doubtnut.com/l/_BZwUh6EsvAkQ
https://dl.doubtnut.com/l/_hKr8KNvjYfvp

D. Both assertion and reason are false.

Answer: C

o Watch Video Solution

4. Assertion : In radiation, heat transfers in form of
electromagnetic waves.

Reason : For electromagnetic waves medium is not

required.

A.Both are true and the reason is the correct

explanation of the assertion.


https://dl.doubtnut.com/l/_hKr8KNvjYfvp
https://dl.doubtnut.com/l/_XRm4x7h48Zbf

B. Both are true but the reason is not correct

explanation of the assertion.

C. Assertion is true, but the reason is false.

D. Both assertion and reason are false.

Answer: B

° Watch Video Solution

5. Assertion : Vapourization is done from liquid
surface.
Reason : The atoms on the surface apply less

attraction as compared to atoms inside the surface.


https://dl.doubtnut.com/l/_XRm4x7h48Zbf
https://dl.doubtnut.com/l/_3sRPBjE01HLr

A.Both are true and the reason is the correct

explanation of the assertion.

B. Both are true but the reason is not correct

explanation of the assertion.

C. Assertion is true, but the reason is false.

D. Both assertion and reason are false.

Answer: B

° Watch Video Solution

Section D Ncert Exemplar Solution Multiple Choice

Questions Mcqs



https://dl.doubtnut.com/l/_3sRPBjE01HLr
https://dl.doubtnut.com/l/_xC0910cmRSCf

1. A bimetallic strip is made of aluminium and steel
(47 > Qgteel)- ON heating, the strip will

A. remain straight.

B. get twisted.

C. will bend with aluminium on concave side.

D. will bend with steel on concave side.

Answer: D

o Watch Video Solution

2. A uniform metallic rod rotates about its

perpendicular bisector with constant angular speed. If


https://dl.doubtnut.com/l/_xC0910cmRSCf
https://dl.doubtnut.com/l/_l5tvU4eVsJ3v

it is heated uniformly to raise its temperature slightly

A. its speed of rotation increases.

B. its speed of rotation decreases

C. its speed of rotation remains same.

D.its speed increases because its moment of

inertia increases.

Answer: B

o Watch Video Solution

3. The graph between two temperature scales A and B

is shown in figure. Between upper fixed point and


https://dl.doubtnut.com/l/_l5tvU4eVsJ3v
https://dl.doubtnut.com/l/_eJclFaIvbQmX

lower fixed point there are 150 equal division on A and
100 on scale B. The relationship for conversion

between the two scales is given by

i,

LAO® —

[0, 30—
B Temprsrature

— Al = 10—

B Temperature u'ur

ta—180  tp

A 100 150
o ta—30 _ tp
150 100
¢ T5—180 _ t4
150 100
o 1840 _ ty

100 180


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

Answer: B

o Watch Video Solution

4. An aluminium sphere is dipped into water which of
the following is true ?
A. Buoyancy will be less in water at 0° C' than that
in water at 4° C.
B. Buoyancy will be more in water at 0° C' than that
in water at 4° C.
C. Buoyancy in water at 0° C will be same as that in

water at 4° C.


https://dl.doubtnut.com/l/_eJclFaIvbQmX
https://dl.doubtnut.com/l/_UKKDSIyaFVFK

D. Buoyancy may be more or less in water at 4°C

depending on the radius of the sphere.

Answer: A

o Watch Video Solution

5. As the temperature is increased, the time period of

a pendulum

A.increases as its effective length increases even

though its centre of mass still remains at the

centre of the bob.


https://dl.doubtnut.com/l/_UKKDSIyaFVFK
https://dl.doubtnut.com/l/_3WrHXrOzdWCz

B. decreases as its effective length increases even

though its centre of mass still remains at the

centre of the bob.

C. increases as its effective length increases due to

shifting of centre of mass below the centre of

mass below the centre of the bob.

D. decreases as its effective length remains same

but the centre of mass shifts above the centre of

the bob.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_3WrHXrOzdWCz

6. With what heat is associated ?

A. Kinetic energy of molecules moving randomly.

B. Kinetic energy of molecules moving uniformly

C. Total of random and uniform kinetic energy.

D. Kinetic energy of random motion in some cases

and uniform motion for other cases.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CeLXpH79PIED

7.The radius of a metal sphere at room temperature T
is R, and the coefficient of linear expansion of the
metal is a. The sphere is heated a little by a
temperature AT so that its new temperature is
T + AT. The increase in the volume of the sphere is

approsimately.

A2r Ra AT

B.mR2 a AT

C.%ﬂ' R} a AT

D.4r R® a AT

Answer: D

[ ° WAF_ L _ L vl e~_ .. ]



https://dl.doubtnut.com/l/_VD23jQ4MpRIv

—  ¥vdilll VIUCO o0I1ULIVII )|

8. A sphere , a cube and a thin circular plate, all of

same material and same mass are initially heated to

same high temperature.

A. Plate will cool fastest and cube the slowest

B. Sphere will cool fastest and cube the slowest

C. Plate will cool fastest and sphere the slowest.

D. Cube will cool fastest and plate the slowest.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VD23jQ4MpRIv
https://dl.doubtnut.com/l/_OV5pUbXmgIvs
https://dl.doubtnut.com/l/_SvGD7rs3bAoc

9. 'Gulab Jamuns' (assumed to be spherical) are to be
heated in an oven. They are available in two sizes, one
twice bigger (in radius) than the other. Pizzas
(assumed to be discs) are also to be heated in oven.
They are also in two sizes, one twice big (in radius)
than the other. All four are put together to be heated
to oven temperature. Choose the correct option from

the following :

A.Both size gulab jamuns will get heated in the

same time.

B. Smaller gulab jamuns are heated before bigger

ones.


https://dl.doubtnut.com/l/_SvGD7rs3bAoc

C. Smaller pizzas are heated before bigger ones.

D. Bigger pizzas are heated before smaller ones.

Answer: B::C

o Watch Video Solution

10. Refer to the plot of temperature versus time figure

showing the changes in the state of ice on heating


https://dl.doubtnut.com/l/_SvGD7rs3bAoc
https://dl.doubtnut.com/l/_44efHljQEgr0

(not to scale). Which of the following is correct ?

JL Ik
-

el |11 | T .

w IC D

=

E |

o

g

= A IB

=

‘= Time I:Il-'llnme; 3

A.The region AB represents ice and water in
thermal equilibrium.

B. At B water starts boiling.

C. At C all the water gets converted into steam

D.C to D represents water and steam in

equilibrium at boiling point.


https://dl.doubtnut.com/l/_44efHljQEgr0

Answer: A::D

o Watch Video Solution

11. A glass full of hot milk is poured on the table. It
begins to cool gradually. Which of the following is
correct
A.The rate of cooling is constant till milk attains
the temperature of the surrounding.

B. The temperature of milk falls off exponentially

with time.


https://dl.doubtnut.com/l/_44efHljQEgr0
https://dl.doubtnut.com/l/_WcwIxzMqxb2q

C. While cooling, there is a flow of heat from milk

to the surrounding as well as from surrounding

to the milk but the net flow of heat is from milk

to the surrounding and that is why it cools.

D. All three phenomenon, conduction convection

and radiation are responsible for the loss of

heat from milk to the surroundings.

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_WcwIxzMqxb2q

Section D Ncert Exemplar Solution Multiple Choice

Questions Mcgs More Than One Options

1. Mark the correct options :

A. A sustem X is thermal equilibrium with Y but not

with Z. System Y and Z may be in thermal

equilibrium with each other.

B. A system X is in thermal equilibrium with Y but

not with Z. Systems Y and Z are not in thermal

equilibrium with each other.

C. A system X is neither in thermal equilibrium with

Y nor with Z. The systems Y and Z must be in


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

thermal equilibrium with each other.

D. A system X is neither in thermal equilibrium with

Y nor with Z. The systems Y and Z may be in

thermal equilibrium with each other.

Answer: B::D

° Watch Video Solution

Section D Ncert Exemplar Solution Very Short Answer

Type Questions

1.1s the bulb of a thermometer made of diathermic or

adiabatic wall ?


https://dl.doubtnut.com/l/_oYyvOHITnRPt
https://dl.doubtnut.com/l/_HRIC5U6QLz1p

° Watch Video Solution

2. A Student records the initial length |, change in

temperature AT and change in length Al of a rod as

follows :
S.No. | Im) | AT(C) Al(m)
(n 2 10 4 = 10
{2) 1 10 4 x 10
(3) 2 20 2 x 104
(4) 3 10 6 = 1074

If the first observation is correct what can you say

about observations 2, 3 and 4.

° Watch Video Solution



https://dl.doubtnut.com/l/_HRIC5U6QLz1p
https://dl.doubtnut.com/l/_lzDd2PR2J8xP

3.Why does a metal bar appear hotter than a wooden
bar at the same temperature ? Equivalently it also
appears cooler than wooden bar if they are both

colder than room temperature.

° Watch Video Solution

4. Calculate the temperature which has same numeral

value on celsius and Fahrenheit scale.

° Watch Video Solution



https://dl.doubtnut.com/l/_PqGP0lRumEwU
https://dl.doubtnut.com/l/_KXHCLGuvSQcu

5. These days people use steel utensils with copper
bottom. This is supposed to be good for uniform
heating of food. Explain this effect using the fact that

copper is the batter conductor.

° Watch Video Solution

Section D Ncert Exemplar Solution Short Answer Type

Questions

1. Find out the increases in moment of inertia | of a
uniform rod (coefficient of linear expansion «) about
its perpendicular bisector when its temperature is

slightly increased by AT


https://dl.doubtnut.com/l/_Fk9FeUuHnX6Y
https://dl.doubtnut.com/l/_spFLkwPPyP04

° Watch Video Solution

2. During summers in India, one of the common
practice to keep cool is to make ice balls of crushed
ice, dip it in flavoured sugar syrup and sip it. For this a
stick is inserted into crushed ice and is squeezed in
the palm to make it into the ball. Equivalently in
winter, in those areas where it snows, people make
snow balls and throw around. Explain the formation of
ball out of crushed ice or snow in the light of P - T

diagram of water.

o Watch Video Solution



https://dl.doubtnut.com/l/_spFLkwPPyP04
https://dl.doubtnut.com/l/_GhjqS6zWWna9
https://dl.doubtnut.com/l/_M9qVqynsFCoa

3. 100 g of water is supercooled to —10°C. At this
point, due to some disturbance mechanised or
otherwise some of it suddenly freezes to ice What will
be the temperature of the resultant mixture and how

much mass would freeze ?

[swzl calg™! °C~! and LV

fussion

— 80 calg_l]

o Watch Video Solution

1
4.0One day in the morning, Ramesh filled up 3 bucket
2
of hot water from geyser, to take bath. Remaining 3
was to be filled by cold water (at room temperature)

to bring mixture to a comfortable temperature.

Suddenly Ramesh had to attend to something which


https://dl.doubtnut.com/l/_M9qVqynsFCoa
https://dl.doubtnut.com/l/_Wmmy7RyEVMjQ

would take take some times, say 5-10 minutes before
he could take bath. Now he had two options : (1) fill
the remaining bucket completely by cold water and
then attend to the cork, (2) first attend to the work
and fill the remaining bucket just before taking bath.
Which option do you think would have kept water

warmer ? Explain.

° Watch Video Solution

Section D Ncert Exemplar Solution Long Answer Type

Questions



https://dl.doubtnut.com/l/_Wmmy7RyEVMjQ

1. We would like to prepare a scale whose length does
not change with temperature. It is proposed to
prepare a unit scale of this type whose length
remains, say 10 cm. We can use a bimetallic strip made
of brass and iron each of different length whose
length (both components) would change in such a
way that difference between their lengths remain
constant. If Qron = 1.2 x 107 ° /K and
Qprass = 1.8 X 107° /K what should we take as

length of each strip ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Tnd4OGL0roQS

2. We would like to make a vessel whose volume does
not change with temperature (take a hint from the
problem above). We can use brass and iron
(Bybrass = 6 X 107° /K and Byyon = 3.55 x 107° / K)
to create a volume of 100 cc. How do you think you can

achieve this.

° Watch Video Solution

3. Calculate the stress developed inside a tooth cavity
filled with copper when hot tea at temperature of

57° C'is drunk. You can take body (tooth) temperature


https://dl.doubtnut.com/l/_DVUExD7Xhhao
https://dl.doubtnut.com/l/_PzHcOkFMculs

to be 37°C and o = 1.7 x 10~ ° / °C, bulk modulus

for copper = 140 x 10°N /m?’.

° Watch Video Solution

4. A rail track made of steel having length 10 m is
clamped on a railway line at its two ends as shown in
figure. On a summer day due to rise in temperature by
20°C, it is deformed as shown in figure. Find x

(displacement of the centre) if


https://dl.doubtnut.com/l/_PzHcOkFMculs
https://dl.doubtnut.com/l/_zRQLplHAMkLf

Qe = 1.2 x 107° °C 1

. 3

L

L

- L ’
) 2
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.

° Watch Video Solution

5. A thin rod having length L at 0° C' and coefficient
of linear expansion « has its two ends maintained at
temperature 6; and 6, respectively. Find its new

length.

° Watch Video Solution



https://dl.doubtnut.com/l/_zRQLplHAMkLf
https://dl.doubtnut.com/l/_NUKzxhpRYENY

6. According to Stefan's law of radiation, a black body
radiates energy oT'* from its unit surface area every
second where T is the surface temperature of the
black body and ¢ = 5.67 x 10 %W /m2K* is known
as Stefan's constant. A nuclear weapon may be
thought of as a ball of radius 0.5 m. When detonated,
it reaches temperature of 10° K and can be treated as
a black body.

Estimate the power it radiates.

° Watch Video Solution



https://dl.doubtnut.com/l/_NUKzxhpRYENY
https://dl.doubtnut.com/l/_uZGZuDvLxUq9

7. According to Stefan's law of radiation, a black body
radiates energy oT* from its unit surface area every
second where T is the surface temperature of the
black body and o = 5.67 x 10 %W /m2K* is known
as Stefan's constant. A nuclear weapon may be
thought of as a ball of radius 0.5 m. When detonated,
it reaches temperature of 10° K and can be treated as
a black body.

If surrounding has water at 30°C, how much water

can 10 % of the energy produced evaporate in 1s ?

(S, = 4186.0 J/kgKand L, = 22.6 x 10° J/kg|.

° Watch Video Solution



https://dl.doubtnut.com/l/_tdaoqnvPvMQa
https://dl.doubtnut.com/l/_udseqJyGch3n

8. According to Stefan's law of radiation, a black body
radiates energy oT'* from its unit surface area every
second where T is the surface temperature of the
black body and ¢ = 5.67 x 10 3W /m?K* is known
as Stefan's constant. A nuclear weapon may be
thought of as a ball of radius 0.5 m. When detonated,
it reaches temperature of 10° K and can be treated as
a black body.

If all this energy U is in the form of radiation,
corresponding momentum is p = - How much
momentum per unit time does it impart on unit area

at a distance of Tkm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_udseqJyGch3n

Section E Multiple Choice Questions Mcqs

1. Temperature of a steel block changes from 80° C' to
75°C in time t{, from 75°C to 70°C in time t, and
from70°C to 65°C in timetg then.........

Aty =ty =t

B.t1 <ty = 13

Ct1 <ty <ts

D.t1 >ty > 13

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DcnJ2rDIGHQS

2. A black body has maximum wavelength A, at 2000

K. Its corresponding wavelength at 3000 K will be......

>

Ao Ol N|w w|o
>
3

N ®
> >
3 3

o
>
3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hB298AkND2F2

3. A cylindrical rod having temperature 77 and 75 at

. , al _

its end. The rate of flow of heat is Q1 —— If all linear
S

dimensions are doubled keeping temperature

. a .
constant, then the rate of flow of heat )5 in —— will
S

D. 40

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_FxL7HN27kbu0

4. Two rods A and B are of equal lengths. Their ends
are kept at the same temperature difference and their
area of cross - sections are A; and A, and thermal
conductivities k; and k5. The rate of heat transmission

in two rods will be equal, if.......

A k1A2 == kQAl
B. klAl = kQAQ
C.ly = ky

D. k1 A? = ky A2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kkR8Bifvkw9p

5. Consider a compound slab consisting of two
different materials having equal thicknesses and
thermal conductivities K and 2K respectively. The

equivalent thermal conductivity of theslabis........

D.3K

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YFMtMP3szaS8
https://dl.doubtnut.com/l/_fj2AQFgnV5Af

6. A black body emits radiations of maximum intensity
at wavelength of 5000A When the temperature of the
body is 1227°C. If the temperature of the body is
increased by 1000°C, the maximum intensity of
emitted radiation would be observed at........

A. 3000A

B. 4000A

C. 5000A

D. 6000A

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fj2AQFgnV5Af
https://dl.doubtnut.com/l/_XJk78hOjU7EV

7. Rate of emitted radiation energy from perfect black

body at 500 K is proportional to.......
A. (500)*
B. (500)°
C. (500)*

D. 500

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XJk78hOjU7EV

8. What will be the power incident normally on unit
area of spherical surface which is at distance R from
the outermost surface of Sun of radius r at t°C ?

o = Stefan - Boltzmann's constant

r20<t n 2734)
47 R?
B 1672r20t?
) 7
r2o(t + 273)"
C. R
Arriott
@

A

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rauqzAU4VTDp
https://dl.doubtnut.com/l/_seQMwTn9KhPL

9.In new temperature scale W, freezing point of water
is 39° W and boiling point is 239° W. What would be
the temperature on new temperature scale for 39° C'
temperature ?

A.200°W

B.139° W

C.78°W

D.117°W

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_seQMwTn9KhPL
https://dl.doubtnut.com/l/_2orcbH7m1lBC

10. Constant temperature of ends are 77 and T
(where T} > T5) for a conducting rod of 'L length and
cross-sectional area A. What would be the rate of heat

transfer in thermal steady state ?

dQ  KA(Ty — T3)
Cdt L

d
B. d_cf — KAL(T, — T))

A

c dQ KA(T, — Ty)

dt 2
5 dQ  KL(T: — T3)
“dt A
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2orcbH7m1lBC

11. With rate of 7 cal cm ~2s !, radiations are emitted
from the black body at 227°C, the rate of emitted
radiations at 727°C willbe .......

A. 50

B. 60

C.80

D. 112

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_d6tx47ZCQz7D

12. Radius of a star acting like perfect black body is R,

then at what temperature the rate of radiation will be
Q?

(Where o = Stefun - Boltzman constant)

A. Q
AT R20

B.( < )

ATR?0

C.(47TR2Q>%
(o2

N | =

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pjVYk9xgANu8
https://dl.doubtnut.com/l/_rFH8aLhKirTA

13. A stone of 0.36 m? cross -sectional area and 0.1 m
thickness has its lower surface in contact with water
at 100°C and upper surface in contact with ice at
0°C. If 4.8 kg ice melting in 1 hour, then what is the
thermal conductivity of stone ? Latent heat of fusion
of ice is 3.36 x 10° J /kg.

A1.24 J/ms °C

B.1.29 J/ms °C

C.2.05 J/ms °C

D.1.02 J/ms °C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rFH8aLhKirTA

14. How much energy will be emitted from a furnace at
3000K temperature active as a perfect black body per

unit area in 1 hour ?

(0 _ 5.7 %108 Wm—2K—4)
A 1.1 x 102
B.1.7 x 109
C.4.6 x 105J

D.2.8 x 10%J

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rFH8aLhKirTA
https://dl.doubtnut.com/l/_vAZaClJXLv5E

15. Two spheres of the same material have radii 1T m
and 4 m and temperature 4000 K and 2000 K
respectively. Ratio of the energy radiated per second
by the first sphere to that by the second is . .....
Al:1
B.16:1

C.4:1

D.1:9

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vAZaClJXLv5E
https://dl.doubtnut.com/l/_rtVLCRdGlqyD

16. The radiation emitted by a star A is 10,000 times

that of the Sun. If the surface temperature of the Sun

and the star are 6000 K and 2000 K respectively, the

ratio of the radius of star Aand theSunis........

A.300:1

B.600:1

C.900:1

D.1200:1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_r85eP4maSz6A
https://dl.doubtnut.com/l/_OLCFntnjYX30

17. If the temperature of the Sun were to increase from
T to 2T and its radius from R to 2R. The ratio of radiant

energy received on earth to what it was previously will

A 4

B.16

C.32

D. 64

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OLCFntnjYX30

18. Maximum wavelength of radiation from black body
at 1640 K temp. is 1.75 um. If moon is considered as
perfect black body and maximum wavelength
radiation from it is 14.35 um, then what should be the

temperature of moon ?

A. 100K
B. 150 K
C.200K

D. 250 K

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TbYi7788y35Q

19. A compound slab is made up two slabs. If thermal
conductivity of their material are k; and ko
respectively of their cross-sectional areas are the
same, the equivalent thermal conductivity of the slab

iS..... (consider series connection)

2k1 ks
ki + ko

B. /K1 ks

ki1ko
“ ki + ko

D. k1 + ko

Answer: A

° Watch Video Solution



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

20. Suppose the Sun expands so that its radius
becomes 100 times its presents radius and its surface
temperature becomes half to its present value. The
total energy emitted by it then will increase by a
factorof.......

A. 104

B. 625

C. 256

D. 16

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_88Xf8QLk3ABp

21. Three bodies of black, gray and white colour are
able to sustain upto 2800° C' temperature. If these are
kept in a frame then temperature of each becomes

2000° C, then which body will be unlighted maximum

?
A. white body
B. black body
C. all three bodies
D. gray body
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wjGBRh6zsAuk

22. Absorbing and emitting powers of a body are 10

and 8 respectively. Then (Ideal Black Body) IBB

emissivity will be . . ...

A.0.2

B.0.4

C.0.6

D.0.8

Answer: D

o Watch Video Solution



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

23. By heating a iron part with flame, first it becomes

red, then reddish yellow and at last white. Which can

give correct explanation from following ?

A. Wien's displacement law

B. Kirchoff's law

C. Newton's cooling law

D. Stefan-Boltzzmann law

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fGKBAws6bSJ4

24. By heating a iron part with flame, first it becomes

red, then reddish yellow and at last white. Which can

give correct explanation from following ?

A. Newton's law of cooling

B. Stefan's law

C. Wien's displacement law

D. Kirchoff's law

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LWGRfJkuaPt4

25. Certain quantity of water cools from 70°C to
60° C in the first 5 minutes and to 54° C in the next 5
minutes and to 54°C in the next 5 minutes. The
temperature of the surroundings is

A.45°C

B.20°C

C.42°C

D.10°¢c

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JXEfSHRUEB1i
https://dl.doubtnut.com/l/_bmQSSDqxe7Xn

26. The two ends of a metal rod are maintained at
temperatures 100° C and 110° C. The rate of heat flow
in the rod is found to be 4.0 Js~!. If the ends are
maintained at temperatures 200°C and 210° C, the
rate of heat flow will be :

A.16.8 Js 1

B.8.0 Js !

C.4.0 Js !

D.44.0 Js~ !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bmQSSDqxe7Xn
https://dl.doubtnut.com/l/_tO2jsKvOx8VY

27. On observing light from three different stars P, Q
and R, it was found that intensity of violet color is
maximum in the spectrum of P, the intensity of green
colour is maximum in the spectrum of R and the
intensity of red colour is maximum in the spectrum of
Q. If Tp, Ty and Ty are the respective absolute
temperatures of P,Q and R, then it can be concluded

from the above observation that :

ATp >Tg > TQ

B.Tp < Tk < TQ

CTp < TQ < Tg

D.Tp > TQ > Tg


https://dl.doubtnut.com/l/_tO2jsKvOx8VY

Answer: A

o Watch Video Solution

28. A wall consists of alternating blocks of length 'd'
and coefficient of thermal conductivity k; and k,
respectively as shown in figure. The cross sectional
area of the blocks are the same. The equivalent

coefficient of thermal conductivity of the wall between


https://dl.doubtnut.com/l/_tO2jsKvOx8VY
https://dl.doubtnut.com/l/_b06HhU5pmSZd



https://dl.doubtnut.com/l/_b06HhU5pmSZd

ki1 + ko
2

2k1ko
ki + ko

ki1 + k2
3

3k1ko
ki1 + ko

Answer: A

o Watch Video Solution

29. The power radiated by a black body is P and it
radiates maximum energy at wavelength, Ay. If the

temperature of the black body is now changed so that


https://dl.doubtnut.com/l/_b06HhU5pmSZd
https://dl.doubtnut.com/l/_FqkAhf5CSRC8

it radiates maximum energy at wavelength Z)\O, the

power radiated by it becomes nP. The value of n is

Answer: C

o Watch Video Solution

30. An unknown metal of mass 192 g heated to a

temperature of 100 °C was immersed into a brass


https://dl.doubtnut.com/l/_FqkAhf5CSRC8
https://dl.doubtnut.com/l/_K6FL0e5B6eaj

calorimeter of mass 128 g containing 240 g of water at
a temperature of 8.4 °C. Calculate the specific heat
of the unknown metal if water temperature stabilizes
at21.5 °C.
(Specific heat of brass is 394JKg 'K 1)

A 458 T Kg 'K 1

B.916 JKg 'K !

C.654J Kg 1K1

D.1232J Kg K !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_K6FL0e5B6eaj

Section F Question From Module Sample Questions For

Preparation Of Competitive Exams

1.In ... . process, gravitation is necessary for transfer

of heat energy.

A. conduction

B. convection

C. to transfer liquid into vessel

D. radiation

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lC2J52f4nXjU
https://dl.doubtnut.com/l/_wJeRIt6qJlbc

2. Which of the following is not correct of radiation ?

A. Wavelength is changed while transferring from

one to another medium

B. Frequency is changed while transferring from

one to another medium.

C. Speed is changed white transferring from one to

another medium.

D. It performs linear motion in given medium.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wJeRIt6qJlbc

3. Temperature of two identical balls are 200°C and
400° C. Both are kept in surroundings of 27°C. The

ratio of their rate of radiation energyis .......

N
"16
.
"4
1l
"2
5 (473)* — (300)*
(673)* — (300)*
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5uZ4kxi4PN5p

4. Three large discs have same area. They are kept at
equidistant in parallel. They can be considered as
perfect black bodies and their thermal conductivity is
very large. If temperature of first and third discs are
2T'C' and 3T'C respectively then temperature of

second disc in thermal steady stateiis .. ...

(%)
()

D. (9

7
) T
Ay
2
)

Ny

9
9
7

Answer: C

| e |


https://dl.doubtnut.com/l/_dKUDshgLF4PR

l & Watch Video Solution J

5. Thermal conductivity of coppe is 9 times that of
steel. As shown in figure the temperature difference
between ends of copper and steel is 100° C. Find the

temperature of their contact surface.

K, K

e

le— 10 con——»le—— 6 cn —n

A.75°C

B.67°C

C.33°C

D.25°C


https://dl.doubtnut.com/l/_dKUDshgLF4PR
https://dl.doubtnut.com/l/_o4QT4weGtygY

Answer: A

o Watch Video Solution

6. Two black bodies at temperature 327° C and 427° C
are arranged in a box of 27° C variable temperature of

free space, the ratio of their rate of radiant energy is ..


https://dl.doubtnut.com/l/_o4QT4weGtygY
https://dl.doubtnut.com/l/_z9T2n7mDilK1

Answer: D

o Watch Video Solution

7.1.56 x 10° heat energy is transferred through wall 2
m? and 12 cm thickness in every hour. Temperature
difference between two walls is 20°C, the mall
conductivity of material of wall is .. . ... Wm 'K !
A.0.11
B.0.13

C.0.15

D.1.2


https://dl.doubtnut.com/l/_z9T2n7mDilK1
https://dl.doubtnut.com/l/_La08DX2vC2lu

Answer: B

o Watch Video Solution

8. What will be the increment in heat energy radiated
when the temperature of hot body is raised by 5 % ?
A 12 %
B.22 %
C.32%

D. 42 %

Answer: B

[ ° Wiakt~hh \NAAA CAliikian



https://dl.doubtnut.com/l/_La08DX2vC2lu
https://dl.doubtnut.com/l/_1lTd8XBMbRpB
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9. Decrease in temperature is noticed by sprinkling

water in closed room. Because,

A. temperature of water is less than room

B. specific heat of water is high

C. latent heat of vapourization of water is high.

D. water is heat insulator

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1lTd8XBMbRpB
https://dl.doubtnut.com/l/_Yb7jzarDIyo1

10. Maximum wavelength of radiations from Sun and
Moon are 25A and 0.5 x 10~ %m respectively ratio of
their temperatureis......

A.1:1000

B. 1:2000

C.200:1

D.400:1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_C8aDML7uy5ap

11. Two substances A and B have relation Ty = 4T
for their absolute zero temperature. The difference in
their wavelength is 3.0um when maximum radiation
energy emit from them. Wavelength of B for maximum

radiation energyis...... U,

A.2

B.2.5

C.4.0

D. 4.5

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UzIb10jnfRxr

12. . ... .. gives relation between temperature and

colour of star.

A. Wein's displacement law

B. Planck's law

C. Fraunhoffer's diffraction law

D. Hubble's law

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_w8XucapvaCjL

13. In which process the rate of transfer of heat from

one place to another place is large ?

A. Conduction

B. convection

C.radiation

D. equal in all 3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Fo1clDxbbgVD

14. Temperature of body A of 0.5 to mass is 60°C
Temperature of body B of 0.3 kg mass is 90° C. If both
are joined by conducting rod, then heat .......
Specific heat of A is 0.85 J/gm K

Specific heat of B is 0.9 J/gm K

A. will low from Ato B

B. first flow from A to B. Then it will flow from B to

C. will flow from B to A

D. will bot flow

Answer: B

| o |


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

[ W Watch Video Solution J

15. Temperature of substances A and B are 727° C and
327° C respectively, then ratio of rate of their radiant
energy Hy: Hgp = .....

A 727: 327

B.5:3

C.25:9

D. 625: 81

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kiFcEuUhSKwV
https://dl.doubtnut.com/l/_4pniBLsk2OEo

16. A cubical wooden box is hanged in a room by
keeping the 15 kg ice in it. Inner length of box is 50 cm
and thickness is 7.5 mm. Time taken by whole ice at
0°C to mellt will be . . . For wood,
K=6x10"* cals™! em™! °C . Outer
temperature is 25° C, located heat of fusion of ice is

80 cal/g :

A. 2000 s

B. 2500 s

C.3500 s

D.4000 s

Answer: D


https://dl.doubtnut.com/l/_bGv5wlerDMRd

° Watch Video Solution

17. Consider a compound slab consisting of two
different materials having equal thicknesses and
thermal conductivities K and 2K respectively. The

equivalent thermal conductivity of theslabis........

A V2K

B. 3K

0
=

Wl Wk

O
=

Answer: C

& |


https://dl.doubtnut.com/l/_bGv5wlerDMRd
https://dl.doubtnut.com/l/_hhP1lP1DPjO7

| ¥ Vvatch video Solution ]

18. A hot liquid in beaker at 80° C cools down to 70°C
in 2 minutes in an atmosphere of 30° C' temperature,

then time taken to cool it down from 60° C to 50° C'is

A. 240

B. 360

C. 480

D. 216

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_hhP1lP1DPjO7
https://dl.doubtnut.com/l/_n4B3P7lj3oAy

Question Paper Section A Answer Following In One

Sentence Word Limit Of Answer Is 10 Each Question

Carries 1 Mark

1. Give Sl unit of heat current.

° Watch Video Solution

2. Give dimensional formula of thermal conductivity.

° Watch Video Solution



https://dl.doubtnut.com/l/_n4B3P7lj3oAy
https://dl.doubtnut.com/l/_6pTER39C47i7
https://dl.doubtnut.com/l/_IiehaLinheRX

3. On which factor the properties of radiations of

perfect black body depend ?

° Watch Video Solution

4.n reference with natural convection, give Langmuir-

Lorentz law of cooling.

° Watch Video Solution

5. What are heat rays ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AX0iM9KWb6mb
https://dl.doubtnut.com/l/_K5npaNDmA8Mo
https://dl.doubtnut.com/l/_jR3PqkbvIMOU

6. Give name of physical quantity which has same unit

as of heat current.

° Watch Video Solution

Question Paper Section B Answer The Following
Question In Short Word Limit Of Answer Is 10 Each Carry

2 Mark

1. Write difference of conduction, convection and

radiation.

° Watch Video Solution



https://dl.doubtnut.com/l/_gJ1vN9M3V5G9
https://dl.doubtnut.com/l/_xjB9nbwcPmfx
https://dl.doubtnut.com/l/_BZj6LCZEkmaG

2. Define and explain spectral emissive power.

° Watch Video Solution

Question Paper Section C Do As Directed Word Limit Of

Answer Is 10 Each Carry 3 Mark

1. A hole is drilled in a copper sheet. The diameter of
the hole is 4.24 cm at 27.0° C. What is the change in
the diameter of the hole when the sheet is heated to
227°C ? Coefficient of linear expansion of copper

— 1.70 x 10 °K 1,

° Watch Video Solution



https://dl.doubtnut.com/l/_BZj6LCZEkmaG
https://dl.doubtnut.com/l/_Px6rL2JU90ia
https://dl.doubtnut.com/l/_a0hIEf3Sdc0P

2. 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 ? there a
'thermal stress' developed at the junction ? The ends
of the rod are free to expand (Coefficient of linear
expansion of brass

=20x 10 °K ! steel =12x10°K1.

° Watch Video Solution

Question Paper Section D Answer Following In Brief Each

Carry 4 Marks



https://dl.doubtnut.com/l/_a0hIEf3Sdc0P

1. In an experiment on the specific heat of a metal, a
0.20 kg block of the metal at 150° C' is dropped in a
copper calorimeter (of water equivalent 0.025 kg)
containing 150 cm® of water at 27°C. The final
temperature is 40°C. Compute the specific heat of
the metal. If heat losses to the surroundings are not
negligible, is your answer greater or smaller than the

actual value for specific heat of the metal ?

o Watch Video Solution



https://dl.doubtnut.com/l/_yRSwTM3UFy5I

