
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI ENGLISH)

FIRST AND SECOND LAW OF THERMODYNAMICS

Numerical Examples

1. 800 g lead balls are kept in a 1 m long, vertical tube which is a bad

conductor and the tube is then closed at both ends. The tube is

suddenly inverted so that the balls fall from one end to the other. The

temperature of the lead balls increases by  after 50 such

inversions. Find out the mechanical equivalent of heat assuming that

the lead balls have retained the entire amount of heat produced.

Watch Video Solution

3.89∘C

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hEzngnsPmfoE
https://dl.doubtnut.com/l/_OzXUrf4ckdMM


2. Water drops from a height of 50 m in a waterfall. Find out the rise in

temperature of water, if 75% of its energy is converted into heat and

absorbed by water. 

Watch Video Solution

(J = 4.2 × 107erg ⋅ cal− 1, g = 9.8m ⋅ s− 2)

3. The velocity of a 42 kg celestial body reduces from  to 

 due to its passage through the earth's atmosphere. Find

out the heat produced in calorie. 

Watch Video Solution

20km ⋅ min− 1

5km ⋅ min− 1

(J = 4.2 × 107erg ⋅ cal− 1)

4. Find out the amount of work done to convert 100 g ice at  to

water at . (Latent heat of fusion of ice = , mechanical

equivalent of heat = .

Watch Video Solution

0∘C

100∘C 80cal ⋅ g− 1

4.2J ⋅ cal− 1)

https://dl.doubtnut.com/l/_OzXUrf4ckdMM
https://dl.doubtnut.com/l/_FFLBPs6G8jBD
https://dl.doubtnut.com/l/_z2yhUzs7Bwrm


5. What will be the temperature difference between the top and the

bottom of a 400 m high waterfall, assuming that 80% of the heat

produced is retained by the water?

Watch Video Solution

6. Find out the minimum height from which a piece of ice at  should

be dropped so that it melts completely due to its impact with the

ground. Assume that half of the energy loss due to the fall is

responsible for the fusion of ice. (Latent heat of fusion of ice =

Watch Video Solution

0∘C

80cal ⋅ g− 1, g = 980cm ⋅ s− 2, J = 4.2J ⋅ cal− 1)

7. A piece of ice at  is dropped to the ground from some height. The

piece of ice melts completely due to its impact with the ground. Find

0∘C

https://dl.doubtnut.com/l/_TDqE1VtDfhf1
https://dl.doubtnut.com/l/_8tDh4kRuNvob
https://dl.doubtnut.com/l/_RP6rXVmaY6lt


the height from which the piece was dropped considering that 60% of

its energy is converted into heat. 

Watch Video Solution

(J = 4.2J ⋅ cal− 1)

8. A stirrer rotates in 1l of water against a damping force of 0.1 N at 360

rpm in a circle of radius 5 cm. Calculate the rise in water temperature in

1 h, neglecting heat loss due to radiation . 

Watch Video Solution

(Jk = 4.2J ⋅ cal− 1)

9. 10 l of water is dropped from a height of 250 m. How much heat (In

calories) will be generated when the water reaches the bottom?

Assuming that the entire heat will be retained by the mass of water,

what will be the rise in temperature of the water? (Given

Watch Video Solution

J = 4.18J ⋅ cal− 1)

https://dl.doubtnut.com/l/_RP6rXVmaY6lt
https://dl.doubtnut.com/l/_3IdVd8SIGnUJ
https://dl.doubtnut.com/l/_qDMY3V5ZwFQ9
https://dl.doubtnut.com/l/_vS9FYuOBjxdA


10. What will be the time required to heat a 15 l bucket full of water from

 to  using a 1500 W immersion heater?

Watch Video Solution

20∘C 40∘C

11. The temperature of a piece of lead is . Find out the minimum

velocity of its impact with a wall so that it melts completely. Suppose

58% of the heat generated is dissipated. Given,  ,

melting point, specific heat and latent heat of fusion of lead are

 and 5 cal cdot g^(-1)`, respectively.

Watch Video Solution

27∘C

J = 4.2J ⋅ cal− 1

327∘C, 0.03cal ⋅ g− 1 ⋅ ∘ C − 1

12. A body of mass 2 kg is pulled with a velocity  on horizontal

surface. What will be the heat produced in 5s, if the coefficient of

friction between the body and the surface is 0.2? Given,

.

2m ⋅ s− 1

J = 4.2J ⋅ cal− 1, g = 9.8m ⋅ s− 2

https://dl.doubtnut.com/l/_vS9FYuOBjxdA
https://dl.doubtnut.com/l/_WY1E9NPl01s9
https://dl.doubtnut.com/l/_gPaclinQTkw6


Watch Video Solution

13. Two pieces of ice, of equal mass and moving towards each other with

the same velocity, collide head on and are vaporised due to this

collision. Find out the minimum initial velocity of the pieces of ice. Given,

initial temperature, specific heat and latent heat of fusion of ice are

 and  respectively, latent heat

of steam is .

Watch Video Solution

−12∘C, 0.5cal ⋅ g− 1 ⋅ ∘ C − 1 80cal ⋅ ∘ g− 1

540cal ⋅ g− 1

14. The top of a waterfall is at a temperature  below that of the

bottom. The work done by water due to its fall is converted entirely into

heat. Find the height of the waterfall. Given,

.

Watch Video Solution

0.49∘C

g = 980cm ⋅ s− 2, J = 4.2J ⋅ cal− 1

https://dl.doubtnut.com/l/_gPaclinQTkw6
https://dl.doubtnut.com/l/_yX03P8gHKoUZ
https://dl.doubtnut.com/l/_kEkIbTGaKkqR


15. The volume of a gas changes from 20 l to 10 l under a pressure of

. What will be the heat evolved?

Watch Video Solution

1060dyn ⋅ cm− 2

16. Find out the amount of work done in the cyclic process of fig. 

View Text Solution

17. An ideal monatomic gas goes through a cyclic process ABCDA, as

shown in fig. Find out the work done and heat supplied in this cyclic

process. 

View Text Solution

https://dl.doubtnut.com/l/_mFaY3JBBvXAS
https://dl.doubtnut.com/l/_pyHcyXqYY6Gh
https://dl.doubtnut.com/l/_Bqaeatw2B5K4


18. The volume of 1 g of water  becomes  on being

converted to steam at standard atmosphere pressure. Find out the work

done and rise in internal energy. Given, latent heat of vaporisation of

water = , the standard atmosphere pressure = 

.

Watch Video Solution

(1cm3) 1671cm3

540cal ⋅ g− 1

1.013 × 105N ⋅ m− 2

19. The specific heat of oxygen gas at constant volume is

. What is its specific heat at constant pressure?

Given, the molecular mass of oxygen = 32 and

.

Watch Video Solution

0.155cal ⋅ g− 1 ⋅ ∘ C − 1

R = 2cal ⋅ mol− 1 ⋅ ∘ C − 1

20. For 1 mol of a triatomic ideal gas  is universal gas

constant). Fid  for that gas.

Cv = 3R(R

δ( = Cp /Cv)

https://dl.doubtnut.com/l/_OuWK3cETLSDH
https://dl.doubtnut.com/l/_vanFHnZSpdWU
https://dl.doubtnut.com/l/_Ss9n4QdEpklE


Watch Video Solution

21. The temperature of 20 g of oxygen gas is raised from  to .

Find out the heat supplied, the rise in internal energy and the work

done by the gas, if the temperature rises at 

(i) constant volume. (ii) constant pressure. Given the specific heats of

oxygen are  at constant volume, and 

 at constant pressure.

Watch Video Solution

10∘C 90∘C

0.155cal ⋅ g− 1 ⋅ ∘ C − 1

0.218cal ⋅ g− 1 ⋅ ∘ C − 1

22. Find out the molar specific heats  of an ideal gas having 

. Given, .

Watch Video Solution

CpanCv

γ = 1.67 R = 2cal ⋅ mol− 1 ⋅ ∘ C − 1

23. A gas of density  , volume 8L at  temperature and

1 atm pressure is supplied with 30 cal of heat to raise its temperature to

0.00125g ⋅ cm3 0∘C

https://dl.doubtnut.com/l/_Ss9n4QdEpklE
https://dl.doubtnut.com/l/_nYyyVxlGBuYv
https://dl.doubtnut.com/l/_TjqjySQshiUO
https://dl.doubtnut.com/l/_gCGCj0NabVKu


 at constant pressure. Determine the specific heat of the gas at

constant pressure and at constant volume. Given,

.

Watch Video Solution

15∘C

R = 2cal ⋅ mol− 1 ⋅ ∘ C − 1

24. The temperature of 20 g of oxygen gas is raised from  to 

. (i) At constant volume. Find out the amount of heat supplied

and the rise in internal energy in case. 

Given ,  , for oxygen, 

.

View Text Solution

50∘C

100∘C

R = 2cal ⋅ mol− 1 ⋅ K − 1

cv = 0.155cal ⋅ g− 1 ⋅ ∘ C − 1

25. The temperature of 20 g of oxygen gas is raised from  to 

. (ii) At constant pressure. Find out the amount of heat supplied

and the rise in internal energy in case. 

50∘C

100∘C

https://dl.doubtnut.com/l/_gCGCj0NabVKu
https://dl.doubtnut.com/l/_2qvaD29aKpgX
https://dl.doubtnut.com/l/_OecQY26hGceB


Given ,  , for oxygen, 

.

Watch Video Solution

R = 2cal ⋅ mol− 1 ⋅ K − 1

cv = 0.155cal ⋅ g− 1 ⋅ ∘ C − 1

26. 10 mol of an ideal gas is taken through an isothermal process in

which the volume is compressed from 40 L to 30 L. If the temperature

and the pressure of the gas are  and 1 atm respectively. Find the

work done in the process. 

Given: .

Watch Video Solution

0∘C

R = 8.31J ⋅ mol− 1 ⋅ K − 1

27. A gas has an initial volume of 1L at a pressure of 8 atm. An adiabatic

expansion takes the gas to a pressure of 1 atm. What will be its final

volume? Given , .

Watch Video Solution

gamm = 1.5

https://dl.doubtnut.com/l/_OecQY26hGceB
https://dl.doubtnut.com/l/_RJ2n4VruObUI
https://dl.doubtnut.com/l/_TDR1RJl3TgvX
https://dl.doubtnut.com/l/_hzF1D6uS4Chr


28. Some amount of air, initially at STP, is adiabatically compressed to

 its initial volume. Determine the rise in temperature. Given, 

.

Watch Video Solution

th
1

5

γ = 1.41

29. Some amount of gas at  is suddenly compressed to 8 times its

initial pressure. If , find out the rise in temperature.

View Text Solution

27∘C

γ = 1.5

30. Find out the work done to expand an ideal gas isothermally to twice

its initial volume.

View Text Solution

https://dl.doubtnut.com/l/_hzF1D6uS4Chr
https://dl.doubtnut.com/l/_0vGOr2dT2l5D
https://dl.doubtnut.com/l/_FYk6lNNQAa8v


31. Find out the work done in adiabatic compression of 1 mol of an ideal

gas. The initial pressure and volume of the gas are  and 6L,

respectively, the final volume is 2L , the molar specific heat of the gas at

constant volume is .

Watch Video Solution

105N ⋅ m− 2

R
3

2

32. The molar specific heat of an ideal gas at constant pressure is

. Some amount of this gas in a closed container has a volume 

, a temperature 300 K and a pressure . If 

1 of heat is supplied at a constant volume of the gas, find

out the final temperature and pressure. Given,

.

Watch Video Solution

Cp = R
5

2

0.0083m3 1.6 × 106N ⋅ m− 2

2.49 × 104J

R = 8.3J ⋅ mol− 1 ⋅ K − 1

https://dl.doubtnut.com/l/_vBNe6jBh3MtI
https://dl.doubtnut.com/l/_2LRhj0uEviSx


33. 8g oxygen, 14 g nitrogen and 22 g carbon dioxide are mixed in a

container of volume 4 l. Find out the pressure of the gas mixture at

. Given .

View Text Solution

27∘C R = 8.315J ⋅ mol− 1 ⋅ K − 1

34. A Carnot engine is being operated by taking heat from a source at

temperature . If the surrounding temperature is , what is

the efficiency of the engine? If the source supplies heat at the rate of

 per minute, how much usable work is obtained per minute?

View Text Solution

527∘C 27∘C

109J

35. A Carnot engine takes up 200 cal of heat per cycle from a source at

temperature 500 K and rejects 150 cal of heat to the sink. What is the

temperature of the sink and the efficiency of the engine?

View Text Solution

https://dl.doubtnut.com/l/_A3W5N0uORLcA
https://dl.doubtnut.com/l/_FWLoDA7cvMKL
https://dl.doubtnut.com/l/_nn4zR8ZilPqJ


36. The temperatures of the source and the sink of a Carnot engine are

500 K and 300 K respectively. If the temperature of the source

diminished to 450 K, what will be the percentage change in efficiency?

View Text Solution

37. The temperature of the ice-box of a refrigerator is  and the

room temperature is . To maintain the temperature of the ice-box,

the refrigerator approximates a Carnot refrigerator, what is its power

consumption?

Watch Video Solution

−7∘C

31∘C

38. An ideal gas is kept in a closed, rigid and heat insulating vessel. A coil

of resistance 100 ohm, carrying a current of 1 ampere, is supplying heat

to the gas for 5 minutes. What will be the change of internal energy of

the gas?

https://dl.doubtnut.com/l/_nn4zR8ZilPqJ
https://dl.doubtnut.com/l/_zGegsVlTlO1J
https://dl.doubtnut.com/l/_0EXfggXn6nhx
https://dl.doubtnut.com/l/_pBkcIPmS3TnH


Watch Video Solution

39. A Carnot engine takes 3000 kcal of heat from a reservoir at .

The sink is at . What is the amount of work done by the engine?

View Text Solution

627∘C

27∘C

40. An ideal gas is taken through the cycle  as

shown in fig. if the net heat supplied to the gas in the cycle is 5J,

determine the work done by the gas in the process . 


View Text Solution

A → B → C → A

C → A

41. If a system is taken from to f by the process  (fig.), Q is 50

cal and W is 20 cal. If in the process , Q is 36 cal , what is the

i → a → f

i → b → f

https://dl.doubtnut.com/l/_pBkcIPmS3TnH
https://dl.doubtnut.com/l/_agwU0mNJCZCg
https://dl.doubtnut.com/l/_vn9byKOoSHyb
https://dl.doubtnut.com/l/_BIZruY25pPny


value of W? 

View Text Solution

42. A thermodynamic process is shown in fig. the pressures and volumes

corresponding to some points in the figure are

. In process AB, 600 J of heat is added to the system and in process BC,

200 J of heat is added. What would be the change in internal energy of

the system in the process AC? 

View Text Solution

pA = 3 × 104Pa, pB = 8 × 104Pa, VA = 2 × 10− 3m3, VD = 5 × 10− 3m3

43. What is the amount of heat energy absorbed by a system going

through a cyclic process shown in fig. 

https://dl.doubtnut.com/l/_BIZruY25pPny
https://dl.doubtnut.com/l/_JHjAlNZiuudP
https://dl.doubtnut.com/l/_zAxog8oM7qUG


Section Related Questions

View Text Solution

44. A thermodynamic system is taken through the cycle PQRSP (fig.).

What is net work done by the system? 

View Text Solution

45. A sample of an ideal monatomic gas is taken around the cycle ABCA

(fig.). Calculate the work done during the cycle. 

View Text Solution

1. Why is heat called a type of energy?

https://dl.doubtnut.com/l/_zAxog8oM7qUG
https://dl.doubtnut.com/l/_aZZfUuoTWSsK
https://dl.doubtnut.com/l/_NXsDOwBqf6LX
https://dl.doubtnut.com/l/_lIEP5eqydDrG


Watch Video Solution

2. What is the relation between mechanical work done and heat

produced?

Watch Video Solution

3. Define mechanical equivalent of heat. What is its value?

Watch Video Solution

4. The mechanical equivalent of heat is . What does

it mean?

Watch Video Solution

4.2 × 107erg ⋅ cal− 1

5. What is an intensive variable? Give example.

https://dl.doubtnut.com/l/_lIEP5eqydDrG
https://dl.doubtnut.com/l/_5QUOCj01qshQ
https://dl.doubtnut.com/l/_nnIjFSkJY4fJ
https://dl.doubtnut.com/l/_ZGUFauysTj21
https://dl.doubtnut.com/l/_KlQaMJDvDwLk


Watch Video Solution

6. What are intensive variables of a system? Name two intensive variable

for a gas in equilibrium kept in a container.

Watch Video Solution

7. What is an extensive variable? Give example.

Watch Video Solution

8. What do you mean by state function and path function?

Watch Video Solution

9. What do you mean by equilibrium state .

Watch Video Solution

https://dl.doubtnut.com/l/_KlQaMJDvDwLk
https://dl.doubtnut.com/l/_POnfWnfMin7R
https://dl.doubtnut.com/l/_dfAGoFa4Lg1e
https://dl.doubtnut.com/l/_NRYwVw5hIKWD
https://dl.doubtnut.com/l/_JHBAnGMoVgRx


10. What do you mean by process, in connection with a thermodynamic

system?

Watch Video Solution

11. What are isobaric, isochoric, isothermal and adiabatic processes?

Watch Video Solution

12. A closed thermodynamic system has only two independent variables'

- explain.

Watch Video Solution

13. The external work done in case of a closed gaseous system is

 - establish this relation.W = ∫pdV

https://dl.doubtnut.com/l/_JHBAnGMoVgRx
https://dl.doubtnut.com/l/_rTyTYbFKbaUr
https://dl.doubtnut.com/l/_qXe4eatNeXdG
https://dl.doubtnut.com/l/_LoC2daxhsxtJ
https://dl.doubtnut.com/l/_bRijWR1Koagy


Watch Video Solution

14. Find out the expressions of work done in (i) an isobaric process.

Watch Video Solution

15. Find out the expressions of work done in an isochoric process.

Watch Video Solution

16. The work done in a general process can be evaluated only if the

pressure p of a system is expressible as a function of the volume V' -

discuss.

Watch Video Solution

17. How is an equilibrium state. represented on a pV -diagram?

https://dl.doubtnut.com/l/_bRijWR1Koagy
https://dl.doubtnut.com/l/_ti1I45wZRjOE
https://dl.doubtnut.com/l/_fjBDDvGP61yi
https://dl.doubtnut.com/l/_7DPJDzP7ktNE
https://dl.doubtnut.com/l/_deEVa05psoor


Watch Video Solution

18. How is a process represented on a pV -diagram?

Watch Video Solution

19. How is an amount of work in connection with a thermodynamic

system, represented on a pV -diagram?

Watch Video Solution

20. What is a cyclic process? How can such a process and the

corresponding value of work done be shown on the pV - diagram?

Watch Video Solution

https://dl.doubtnut.com/l/_deEVa05psoor
https://dl.doubtnut.com/l/_igyHBluUXzGY
https://dl.doubtnut.com/l/_iJD9cwADMaKH
https://dl.doubtnut.com/l/_JWyQyQLnTr1p


21. The pV-diagram is a consequence of the fact that a thermodynamic

system has only two independent properties' - explain.

Watch Video Solution

22. State and explain the first law of thermodynamics.

Watch Video Solution

23. Explain the significance of the first law of thermodynamics.

Watch Video Solution

24. What do you mean by the internal energy of a substance?

Watch Video Solution

https://dl.doubtnut.com/l/_YOW78FGPSeRc
https://dl.doubtnut.com/l/_gObOJQCaOhrK
https://dl.doubtnut.com/l/_abODMQw8IgO1
https://dl.doubtnut.com/l/_jmitCDNBQjv2
https://dl.doubtnut.com/l/_UWAJ2Oimw326


25. What are the factor on which the internal energy of a gas depends?

Watch Video Solution

26. What do you mean by the internal energy of an ideal gas? How can

you increase the internal energy of a gaseous system?

Watch Video Solution

27. Why do gases have two specific heats?

Watch Video Solution

28. Define specific heat of a gas at constant volume and that at constant

pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_UWAJ2Oimw326
https://dl.doubtnut.com/l/_BLI3dZOG75n9
https://dl.doubtnut.com/l/_LjQwCecjFUAl
https://dl.doubtnut.com/l/_Fjo8sE1xYgBq
https://dl.doubtnut.com/l/_mMEYNqC2pEmV


29. What do you understand by the molar specific heat of a gas at

constant volume and constant pressure?

Watch Video Solution

30. Prove that  , where  are the molar specific

heats at constant pressure and constant volume respectively and R is

the universal gas constant.

Watch Video Solution

Cp − Cv = R Cp and Cv

31. Show that the specific heat of a gas at constant pressure is greater

than that at constant volume.

Watch Video Solution

32. Explain the importance of the ratio of the two specific heats of a gas.

W t h Vid S l ti

https://dl.doubtnut.com/l/_mMEYNqC2pEmV
https://dl.doubtnut.com/l/_80qnpjliJogd
https://dl.doubtnut.com/l/_MfYhDfpDqfLQ
https://dl.doubtnut.com/l/_3dYZuTBzYPpg


Watch Video Solution

33. Why are the specific heats of gases at constant pressure and at

constant volume different? Determine the relation between these two

specific heats of an ideal gas.

Watch Video Solution

34. What do you mean by isothermal and adiabatic processes?

Watch Video Solution

35. The volume of a certain amount of gas changes isothermally from

 . What will be the work done?

Watch Video Solution

V1toV2

https://dl.doubtnut.com/l/_3dYZuTBzYPpg
https://dl.doubtnut.com/l/_n7dKuWG6pPkS
https://dl.doubtnut.com/l/_MDefJ1p7Jgoc
https://dl.doubtnut.com/l/_AkCp2giecN2N


36. Write down the equations relating pressure, volume and

temperature for isothermal change and adiabatic change of an ideal

gas.

Watch Video Solution

37. The temperature of a gas decreases in an adiabatic expansion.

Explain.

Watch Video Solution

38. Adiabatic process is essentially a very fast process. Explain.

Watch Video Solution

39. Why do two isothermal curves not intersect each other?

Watch Video Solution

https://dl.doubtnut.com/l/_QLFGjAxVE4WX
https://dl.doubtnut.com/l/_AopuGCJ73qKD
https://dl.doubtnut.com/l/_OsYvKHrL4lB2
https://dl.doubtnut.com/l/_stZrDpJZEOIP


40. Prove that the adiabatic curves are steeper than the isothermal

curves on a pV - diagram.

Watch Video Solution

41. Does the gas perform any work in adiabatic expansion? What is the

source of that energy?

Watch Video Solution

42. What is meant by a reversible process? Give an example.

Watch Video Solution

43. What is meant by a irreversible process? Give an example.

Watch Video Solution

https://dl.doubtnut.com/l/_stZrDpJZEOIP
https://dl.doubtnut.com/l/_oO9n01ra0l6E
https://dl.doubtnut.com/l/_Aku5PMombNQn
https://dl.doubtnut.com/l/_cnB81xv8cZ3j
https://dl.doubtnut.com/l/_smMaSMLFskHE


Watch Video Solution

44. Write down the conditions of reversibility of a process.

Watch Video Solution

45. Do reversible processes exist in nature? Justify your answer.

Watch Video Solution

46. What do you mean by entropy?

Watch Video Solution

47. State the entropy principle.

Watch Video Solution

https://dl.doubtnut.com/l/_smMaSMLFskHE
https://dl.doubtnut.com/l/_D3VWX9jS2Cd3
https://dl.doubtnut.com/l/_rjdBroAB4GbE
https://dl.doubtnut.com/l/_Jijc7g1vn3C5
https://dl.doubtnut.com/l/_JDJ6EaWXy62s
https://dl.doubtnut.com/l/_tJkJ3cNuXZF3


Higher Order Thinking Skill Hots Questions

48. Entropy manifests the flow of time - discuss.

Watch Video Solution

49. What is a heat reservoir? What is its heat capacity?

Watch Video Solution

50. What do you mean by source and sink of heat?

Watch Video Solution

1. Water falls from the top to the bottom of a waterfall. Why does the

temperature at the bottom become slightly higher?

View Text Solution

https://dl.doubtnut.com/l/_tJkJ3cNuXZF3
https://dl.doubtnut.com/l/_PAv6MvHxSOlt
https://dl.doubtnut.com/l/_yk2YP9m0OZV1
https://dl.doubtnut.com/l/_iINYHXTEsjJF


2. A bullet becomes hot on hitting a target. Why?

Watch Video Solution

3. Two balls of the same mass, one of iron and the other of copper, are

dropped from the same height. Which one would become hotter?

View Text Solution

4. Show that the external work done by a gas in an isothermal

expansion is equal to the heat supplied to the gas.

Watch Video Solution

5. An isothermal process is essentially a very slow process' .Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_iINYHXTEsjJF
https://dl.doubtnut.com/l/_4r90pxIaa1og
https://dl.doubtnut.com/l/_mgletibAQltz
https://dl.doubtnut.com/l/_1wpUJGzLHAkj
https://dl.doubtnut.com/l/_TaDfdxMfGkAJ


6. What is the source of the energy that does the work in an adiabatic

expansion of a gas?

Watch Video Solution

7. A gas is compressed to half its volume in two different ways : (i) very

rapidly. In which process will the work done on the gas be higher?

View Text Solution

8. A gas is compressed to half its volume in two different ways : (ii) very

slowly. In which process will the work done on the gas be higher?

Watch Video Solution

https://dl.doubtnut.com/l/_TaDfdxMfGkAJ
https://dl.doubtnut.com/l/_l8g165VnU3bA
https://dl.doubtnut.com/l/_PHmqMtW4f461
https://dl.doubtnut.com/l/_VOBcbcCvhvIa


9. A gas is compressed to half its volume (i) adiabatically, (ii)

isothermally. In which process will the final temperature be higher?

View Text Solution

10. A gas expands from state 1 to another state 2 of higher pressure in

tow different processes as shown in fig. Which process would require a

greater supply of heat from the surroundings? 

.

View Text Solution

11. A screen divides a container of volume  into two parts. One part

is filled with an ideal gas at 300 K and the other part is empty. The

system is isolated from the surroundings. Will there be any change in

the temperature of the gas if the screen is suddenly removed?

Watch Video Solution

1m3

https://dl.doubtnut.com/l/_pfRVUoQBHumI
https://dl.doubtnut.com/l/_KyVHf68OVmrr
https://dl.doubtnut.com/l/_2IzL95T14Dj7


12. For an adiabatic process of an ideal monatomic gas the pressure and

the temperature are related as . Find out the value of C.

Watch Video Solution

p ∝ T C

13. Is the solar system n thermal equilibrium?

View Text Solution

14. The pressure and the temperature of an ideal gas in an adiabatic

process are related as . What is the value of the ratio  of

the gas?

View Text Solution

p ∝ T 3 Cp /Cv

https://dl.doubtnut.com/l/_2IzL95T14Dj7
https://dl.doubtnut.com/l/_UL1Z4iSgNdmC
https://dl.doubtnut.com/l/_D0go6nv75vPi
https://dl.doubtnut.com/l/_zmpuqM94bntP


15. At constant pressure, the temperature coefficient of volume

expansion of an ideal gas is . What will be the nature of the

graph relating  with the temperature T?

Watch Video Solution

δ =
1

V

dV

dT

δ

16. A rapid compression heats a gas, but a rapid expansion cools it -

why?

Watch Video Solution

17. Why does a bicycle pump become hot when it pumps air in a bicycle

tube?

Watch Video Solution

https://dl.doubtnut.com/l/_oLHKTrx6kCa3
https://dl.doubtnut.com/l/_WLmi7QwYmcX7
https://dl.doubtnut.com/l/_uUmQMDSS8T1q


18. Adiabatic and isothermal processes of an ideal gas are represented

on a pV diagram by two curves. A and B (fig.). Can we say that the curve

A represents the isothermal process? 

View Text Solution

19. In the V - T diagram (fig.), two different points show pressures

. Which pressure would be higher- ? 

View Text Solution

p1 and p2 p1 or p2

20. The volume of a gas is doubled (i) very rapidly, and (ii) very slowly. In

which one of the processes the work done by the gas is higher?

Watch Video Solution

https://dl.doubtnut.com/l/_WCJkq40Ekdqq
https://dl.doubtnut.com/l/_fdqGkoJrKtYh
https://dl.doubtnut.com/l/_qGcsLsgp9fj3
https://dl.doubtnut.com/l/_wAdzKU8vxn8u


21. How will the temperature of an ideal gas change in an adiabatic

expansion?

Watch Video Solution

22. Three sample, A,B,C of a gas initially have the same volume. The

volume of each sample is doubled by the following processes: (i)

isothermal process on A, (ii) adiabatic process on B, and (iii) isobaric

process on C. In which process will the work done be highest?

Watch Video Solution

23. An ideal gas of mass m is taken from state A to state B (fig) in three

different processes 1,2 and 3. If the work done in the three processes are

 and , arrange them in descending order. 


View Text Solution

W1, W2 W3

https://dl.doubtnut.com/l/_wAdzKU8vxn8u
https://dl.doubtnut.com/l/_vyreUAhyMuOH
https://dl.doubtnut.com/l/_5GbVZYq48nO7


24. In a process on an ideal gas, . Show that the

temperature of the gas will fall.

Watch Video Solution

dW = 0 and dQ < 0

25. How will the temperature of an ideal gas change in an adiabatic

compression?

Watch Video Solution

26. When the tyre of a bicycle or motor car bursts suddenly, cool air

comes out from the tube. Explain why.

Watch Video Solution

https://dl.doubtnut.com/l/_5GbVZYq48nO7
https://dl.doubtnut.com/l/_bTH9zoBXhG6O
https://dl.doubtnut.com/l/_SQgyUD33WyoM
https://dl.doubtnut.com/l/_nV9LFD4Nnlnr


27. The molar specific heats  of an ideal gas are expressed in

the unit of . But R is expressed in 

. Write down the relation between .

Watch Video Solution

Cp and Cv

cal ⋅ mol− 1 ⋅ ∘ C − 1

J ⋅ mol− 1 ⋅ ∘ C − 1 Cp and Cv

28.  for hydrogen gas and  for oxygen gas.

What is the relation between a and b?

Watch Video Solution

Cp − Cv = a Cp − Cv = b

29. An ideal gas undergoes four processes: isochoric, isobaric,

isothermal and adiabatic. In which process is (i) the change in internal

energy zero?

Watch Video Solution

https://dl.doubtnut.com/l/_6mHXMJwm3qJE
https://dl.doubtnut.com/l/_6zEideNXIl3L
https://dl.doubtnut.com/l/_kAHLOzGURPgl


30. An ideal gas undergoes four processes: isochoric, isobaric,

isothermal and adiabatic. In which process is (ii) the work done zero?

Watch Video Solution

31. An ideal gas undergoes four processes: isochoric, isobaric,

isothermal and adiabatic. In which process is (iii) the heat exchange

zero?

Watch Video Solution

32. A system goes from state A to state B in two different processes I

and II (fig.). What is the relation between the respective changes

 of internal energy? 


View Text Solution

ΔUI and ΔUII

https://dl.doubtnut.com/l/_H417TLxNKZ3K
https://dl.doubtnut.com/l/_3YGfhqBV78nG
https://dl.doubtnut.com/l/_UTrLVPDjFeeS
https://dl.doubtnut.com/l/_bhhGf8K6783t


Exercise Multiple Choice Questions Mark 1

33. One should not try to cool a kitchen by leaving the refrigerator door

open. Explain why.

Watch Video Solution

34. The volume, pressure and temperature of some amount of a gas are

V, p and T, respectively. A partition divides the gas into two equal parts.

What will be the values of the quantities in each part?

Watch Video Solution

35. Show that the adiabatic bulk modulus of an ideal gas is equal to the

product of the pressure of the gas and the ratio of its two specific heat

.

Watch Video Solution

(γ)

https://dl.doubtnut.com/l/_bhhGf8K6783t
https://dl.doubtnut.com/l/_X3XmCRUj65vv
https://dl.doubtnut.com/l/_B6APjEXNyAAe


1. When a bullet of 6g mass hits a target at a speed of , 70%

of its energy is converted into heat. The value of heat generated is

A. 336 cal

B. 80 cal

C. 

D. 80000 cal

Answer: B

Watch Video Solution

400m ⋅ s− 1

3.36 × 105cal

2. Water drops from a height of 40 m in a waterfall. if 75% of its energy

is converted into heat and absorbed by the water, the rise in

temperature of the water will be

A. 0.035∘C

https://dl.doubtnut.com/l/_MQ4HMakkRgCs
https://dl.doubtnut.com/l/_zbkb5xJRFcjB


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.07∘C

0.35∘C

0.7∘C

3. The amount of work done to convert 1 g ice at  into steam at 

 is

A. 756 J

B. 2688 J

C. 3024 J

D. 171.4 J

Answer: C

View Text Solution

0∘C

100∘C

https://dl.doubtnut.com/l/_zbkb5xJRFcjB
https://dl.doubtnut.com/l/_P1W6j0vxqtaT


4. 169 J energy is required to transform  of water into steam at

1 atm pressure. If the latent heat of vaporisation of water is

, the volume of that steam will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1g(1cm3)

540cal ⋅ g− 1

1560cm3

1671cm3

1571cm3

1600cm3

5. A man of mass 90 kg gains  of heat from his food intake. If his

digestive ability is 28%, how much height can be climb up to?

A. 1333 m

105cal

https://dl.doubtnut.com/l/_P1W6j0vxqtaT
https://dl.doubtnut.com/l/_G5nhDj1HGo7k
https://dl.doubtnut.com/l/_hMDz7CQ0XgFe


B. 133.3 m

C. 13.33 m

D. 1.333 m

Answer: B

Watch Video Solution

6. Which of the following quantities does not indicate any

thermodynamic state of a substance?

A. volume

B. temperature

C. pressure

D. work

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_hMDz7CQ0XgFe
https://dl.doubtnut.com/l/_zPqfcCEMRbWw


7. The internal energy of a substance actually means

A. the kinetic energy of the substance

B. the kinetic energy of the molecules of the substance

C. the sum of its kinetic and potential energies

D. the sum of kinetic and potential energies of the molecules of the

substance

Answer: D

Watch Video Solution

8. If the average kinetic energy of the molecules of a certain mass of a

gas decreases, then

A. the gas becomes hot

https://dl.doubtnut.com/l/_zPqfcCEMRbWw
https://dl.doubtnut.com/l/_YzkCrIPLB59m
https://dl.doubtnut.com/l/_jCITYxvZfizO


B. the gas becomes cold

C. the gas expands

D. the gas contracts

Answer: B

Watch Video Solution

9. If the volume of a gas of a certain mass changes from 1 L to 0.5 L at a

constant pressure of , work done by the gas will be

A. 50000 J

B. 

C. 

D. 

Answer: D

Watch Video Solution

105N ⋅ m− 2

−50000J

50J

−50J

https://dl.doubtnut.com/l/_jCITYxvZfizO
https://dl.doubtnut.com/l/_dQFcGadESz1z


10. The internal energy of a system is . In a process, work done by the

system is W and heat accepted by the system is Q. At the end of the

process, the internal energy of the system is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

U1

U1 + Q − W

U1 − Q + W

U1 + Q + W

U1 − Q − W

11. The work done by an ideal gas at constant temperature is 10 J. the

amount of heat gained in this process is

A. 10 cal

https://dl.doubtnut.com/l/_dQFcGadESz1z
https://dl.doubtnut.com/l/_Erf0p841OZIM
https://dl.doubtnut.com/l/_aes4ih2cNGy9


B. 2.38 cal

C. zero

D. data insufficient

Answer: B

Watch Video Solution

12. The work done by an ideal gas at constant pressure is 10 J. The

amount of heat gained in this process is

A. 10 cal

B. 2.38 cal

C. zero

D. data insufficient

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aes4ih2cNGy9
https://dl.doubtnut.com/l/_FfzMTIOy5PE5


13. If the internal energy U and the work W are expressed in unit of J and

the heat is expressed in unit of cal, the first law of thermodynamics will

be [here J = Joule's equivalent]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

dQ = dU +
dW

J

dQ = dU + JdW

JdQ = dU + dW

= dU + dW
dQ

J

14. , for 1 mol of any diatomic ideal gas. The value of the ratio

of the two specific heats  of the gas is

A. 

Cv = R
5

2

[ = γ]
Cp

Cv

4

3

https://dl.doubtnut.com/l/_FfzMTIOy5PE5
https://dl.doubtnut.com/l/_610OXw81MH8P
https://dl.doubtnut.com/l/_hJi7i0mE0GaR


B. 

C. 

D. 

Answer: D

Watch Video Solution

5

3

7

3

7

5

15. If  and hydrogen is assumed to be an ideal

gas, specific heat of that gas at constant pressure will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R = 2cal ⋅ mol− 1 ⋅ ∘ C − 1

7cal ⋅ g− 1 ⋅ ∘ C − 1

5cal ⋅ g− 1 ⋅ ∘ C − 1

3.5cal ⋅ g− 1 ⋅ ∘ C − 1

1.25cal ⋅ g− 1 ⋅ ∘ C − 1

https://dl.doubtnut.com/l/_hJi7i0mE0GaR
https://dl.doubtnut.com/l/_oDeostl51gGf


16. Work done becomes zero

A. at constant pressure

B. at constant volume

C. in isothermal process

D. in adiabatic process

Answer: B

Watch Video Solution

17. The change in internal energy of an ideal gas becomes zero

A. at constant pressure

B. at constant volume

C. in isothermal process

https://dl.doubtnut.com/l/_oDeostl51gGf
https://dl.doubtnut.com/l/_eS8gqFmqj70z
https://dl.doubtnut.com/l/_qE4h3EGQpBG7


D. in adiabatic process

Answer: C

Watch Video Solution

18. The process in which changes in pressure, volume and temperature

occur simultaneously is

A. isobaric

B. isochoric

C. isothermal

D. adiabatic

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qE4h3EGQpBG7
https://dl.doubtnut.com/l/_kdpiprDJ02tr


19. It is observed by comparing the specific heat of all solid, liquid and

gaseous substances that

A. specific heat of water is the highest

B. specific heats of hydrogen and helium are higher than that of

water

C. all gases have specific heat higher than that of water

D. all liquid and gases have specific heats higher than that of water

Answer: B

Watch Video Solution

20. In an adiabatic expansion, the change in internal energy of 10 mol of

a gas is 100 J. What is the amount of work done by the gas?

A. −100J

https://dl.doubtnut.com/l/_wAGEJSQlJb2p
https://dl.doubtnut.com/l/_UA6UgByN3LcH


B. 

C. 

D. 

Answer: B

Watch Video Solution

100J

1000J

−1000J

21. Which of the following relations does an ideal gas follow in an

adiabatic process?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

pV = RT

pV γ = constant

(p + )(V − b) = RT
a

V 2

pV γ− 1 = constant

https://dl.doubtnut.com/l/_UA6UgByN3LcH
https://dl.doubtnut.com/l/_FQ1QvergwRRZ


22. The slope of an isothermal curve is always

A. same as that of an adiabatic curve

B. greater than that of an adiabatic curve

C. less than that of an adiabatic curve

D. not derivable

Answer: C

Watch Video Solution

23. Heat cannot transmit from a body at lower temperature to a body at

higher temperature on its own' - which law is this statement derived

from?

A. First law of thermodynamics

https://dl.doubtnut.com/l/_FQ1QvergwRRZ
https://dl.doubtnut.com/l/_GaQk0rL3owRo
https://dl.doubtnut.com/l/_fuBeaWLgxmY3


B. Second law of thermodynamics

C. Law of conservation of momentum

D. law of conservation of mass

Answer: B

Watch Video Solution

24. A system can go from state A to state B in two different processes 1

and 2. If the change in internal energy in two cases are ,

respectively, then

A. 

B. 

C. 

D. the relation between  in uncertain

Answer: C

ΔU1 and ΔU2

ΔU1 < ΔU2

ΔU1 > ΔU2

ΔU1 = ΔU2

ΔU1 and ΔU1

https://dl.doubtnut.com/l/_fuBeaWLgxmY3
https://dl.doubtnut.com/l/_PVSRQK4lzhvG


Watch Video Solution

25. In a given process of an ideal gas, . Then for

the gas

A. the temperature will decrease

B. the volume will increase

C. the pressure will remain constant

D. the temperature will increase

Answer: A

Watch Video Solution

dW = 0 and dQ < 0

26. 5.6 L of helium gas at STP is adiabatically compressed to 0.7 L. Taking

the initial temperature to be , the work done in the process is

A. 

T1

RT1

9

8

https://dl.doubtnut.com/l/_PVSRQK4lzhvG
https://dl.doubtnut.com/l/_sNMshHEZIjU9
https://dl.doubtnut.com/l/_AzVj7c0iyOmP


B. 

C. 

D. 

Answer: A

Watch Video Solution

RT1

3

2

RT1

15

8

RT1

9

2

27. A Carnot engine, having an efficiency of  as heat engine is

used as a refrigerator. If the work done on the system is 10 J, the amount

of energy absorbed from the reservoir at lower temperature is

A. 99 J

B. 90 J

C. 1 J

D. 100 J

Answer: B

η =
1

10

https://dl.doubtnut.com/l/_AzVj7c0iyOmP
https://dl.doubtnut.com/l/_KAZ2afWFWXvU


Watch Video Solution

28. The efficiency of a Carnot heat engine working between

temperatures  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

127∘C and 27∘C

27

127

100

127

300

400

100

400

29. The efficiency of an ideal heat engine is

A. 0

https://dl.doubtnut.com/l/_KAZ2afWFWXvU
https://dl.doubtnut.com/l/_LR4CIhcrzURN
https://dl.doubtnut.com/l/_e4hHpWrazBch


B. 0.5

C. 1

D. none

Answer: C

Watch Video Solution

30. Coefficient of performance of a machine is

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

output

input

input

output

0

input

https://dl.doubtnut.com/l/_e4hHpWrazBch
https://dl.doubtnut.com/l/_Yf96zzMerdlw


Exercise Very Short Answer Type Questions Mark 1

31. Even Carnot engine cannot give 100 % efficiency, because we cannot

A. prevent radiation

B. find ideal sources

C. reach absolute zero temperature

D. eliminate friction

Answer: C

Watch Video Solution

1. Which branch of physics deals with the study of relationship between

heat and various form of energy?

Watch Video Solution

https://dl.doubtnut.com/l/_tfdaW4O7ENQX
https://dl.doubtnut.com/l/_OyChedNnTJWi
https://dl.doubtnut.com/l/_Tlp0BB2k5bdj


2. How is the work done related to the heat produced when work is

completely converted into heat?

Watch Video Solution

3. If some amount of work is completely converted into heat, what is the

name of the ratio of work done and amount of heat?

Watch Video Solution

4. What is the value of mechanical equivalent of heat in CGS system?

Watch Video Solution

5. What is the value of mechanical equivalent of heat in SI ?

Watch Video Solution

https://dl.doubtnut.com/l/_Tlp0BB2k5bdj
https://dl.doubtnut.com/l/_K01GOGsX95MS
https://dl.doubtnut.com/l/_636Jn8NPFJ5k
https://dl.doubtnut.com/l/_OL4wLoawnAw3
https://dl.doubtnut.com/l/_QgoZZkWDxBPO


6. What would be the amount of heat generated if  erg of work

is completely converted into heat?

Watch Video Solution

4.2 × 107

7. Give an example of intensive variable.

Watch Video Solution

8. Give an example of extensive variable.

Watch Video Solution

9. Which one of the four quantities does not indicate the

thermodynamic state of a substance-volume, temperature, pressure and

work?

Watch Video Solution

https://dl.doubtnut.com/l/_QgoZZkWDxBPO
https://dl.doubtnut.com/l/_SCqEzZ8BDb0w
https://dl.doubtnut.com/l/_NIGjuv580eAJ
https://dl.doubtnut.com/l/_9xb3BRoc06DC


10. What is the change in temperature of water when it falls from the

top to the bottom in a waterfall?

Watch Video Solution

11. Is pressure intensive or extensive variable?

Watch Video Solution

12. Is magnetic moment intensive or extensive variable?

Watch Video Solution

13. What would be the amount of heat required to increase the

temperature of 1 g of water by ?

Watch Video Solution

1∘C

https://dl.doubtnut.com/l/_9xb3BRoc06DC
https://dl.doubtnut.com/l/_53S0eWCA2C9I
https://dl.doubtnut.com/l/_gUZFMDwf5il2
https://dl.doubtnut.com/l/_AxLTufDWTRoS
https://dl.doubtnut.com/l/_kvWvIwEKwikl


14. What is the change in internal energy of a substance when it is

heated?

Watch Video Solution

15. On which factor does the internal energy of a certain amount of an

ideal gas depend?

Watch Video Solution

16. Will there by any change in the internal energy of a certain amount

of gas, if its pressure or volume changes at constant temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_kvWvIwEKwikl
https://dl.doubtnut.com/l/_M8RekMSEyY7Z
https://dl.doubtnut.com/l/_nmHUjJjh0F0t
https://dl.doubtnut.com/l/_oR0AxkhAQmBN


17. In case of expansion of a gas, would the work done by the gas be

positive or negative?

Watch Video Solution

18. What is the SI unit of molar specific heat?

Watch Video Solution

19. First law of thermodynamics is the mathematical form of a universal

law. Name it.

Watch Video Solution

20. How many types of specific heat of a gas are used in practice?

Watch Video Solution

https://dl.doubtnut.com/l/_g7VpPLApL7PU
https://dl.doubtnut.com/l/_FCFb9BbDnPsh
https://dl.doubtnut.com/l/_WJbCrtgzErIT
https://dl.doubtnut.com/l/_pMEBoqwmug0Y


21. How many types of molar specific heat of a gas are used in practice?

Watch Video Solution

22. Which is greater - specific heat at constant volume,  or specific

heat at constant pressure, ?

Watch Video Solution

Cv

Cp

23. How is the heat supplied to a substance in an isothermal process

used?

Watch Video Solution

24. In which process does the heat accepted or rejected become zero?

Watch Video Solution

https://dl.doubtnut.com/l/_m34PJhkXDR0D
https://dl.doubtnut.com/l/_vhgHbsW6d3ig
https://dl.doubtnut.com/l/_6Yd91LOcaBKr
https://dl.doubtnut.com/l/_SShLilHq1D10


25. Is reversible process slow or first?

Watch Video Solution

26. Which process does not suffer dissipative forces-reversible or

irreversible?

Watch Video Solution

27. Is isothermal process slow or fast?

Watch Video Solution

28. Is adiabatic process slow or fast?

Watch Video Solution

https://dl.doubtnut.com/l/_XANhhi5wOJjy
https://dl.doubtnut.com/l/_MgIRtUAqBspQ
https://dl.doubtnut.com/l/_IJzqcFBsAeIF
https://dl.doubtnut.com/l/_5hoRasFVDsEY
https://dl.doubtnut.com/l/_lyuIZYYZhjeW


29. Is rusting of iron reversible process?

Watch Video Solution

30. The sum of kinetic and potential energies of the molecular of a

substance is equal to its ________. [Fill in the blank]

Watch Video Solution

31. In a process, if dU, dW and dQ are change in internal energy, work

done and heat accepted respectively for a system, what is the relation

between dU , dQ and dW?

Watch Video Solution

32. p and V are pressure and volume respectively of a gas of a particular

mass. If volume changes to V + dV. What is the work done in the

process?

https://dl.doubtnut.com/l/_lyuIZYYZhjeW
https://dl.doubtnut.com/l/_JJp2fSVj6Yjw
https://dl.doubtnut.com/l/_b6XdFNmf7adv
https://dl.doubtnut.com/l/_3tyf3yqgPnnP


Watch Video Solution

33. The molecular weight of a gas is M. If the specific heat and molar

specific heat at constant volume of the gas is  and  respectively.

Write down the relation between  and M.

Watch Video Solution

cv Cv

cv. Cv

34. A bicycle pump becomes hot when air is pumped into the tube. Why?

Watch Video Solution

35. Air coming out form a burst bicycle or motorcar tube appears to be

cold. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_3tyf3yqgPnnP
https://dl.doubtnut.com/l/_e7bzf3Ax6Rpu
https://dl.doubtnut.com/l/_JwaPjjLp78gA
https://dl.doubtnut.com/l/_wWIOvD8uOtBT


36. If  of a gas is equal to 1.66 then what is the number of atoms in a

molecule of the gas?

Watch Video Solution

γ

37. Adiabatic curves are comparatively ________ then isothermal curves.

[Fill in the blank]

Watch Video Solution

38. If the pressure and the temperature of a gas change at constant

volume, what is the work done by the gas?

Watch Video Solution

39. What is the change in internal energy in an isothermal process?

Watch Video Solution

https://dl.doubtnut.com/l/_dyHEMJ4Sv0hv
https://dl.doubtnut.com/l/_a5oBqr1ejKPV
https://dl.doubtnut.com/l/_PybxZY6AzOgL
https://dl.doubtnut.com/l/_COf2CvNmd1mG


40. In which expansion the internal energy of a gas be decreases?

Watch Video Solution

41. If M is the molecular weight of a gas, what is the difference between

the two specific heats of 1 g of an ideal gas?

Watch Video Solution

42. In case of 1 mol of an ideal gas, write down the value of .

Watch Video Solution

Cv − Cp

43. An ideal gas rejects 10 cal of heat at constant volume. Find the work

done.

Watch Video Solution

https://dl.doubtnut.com/l/_COf2CvNmd1mG
https://dl.doubtnut.com/l/_y0tqYXP635Ff
https://dl.doubtnut.com/l/_Xjcc1pYbXEyK
https://dl.doubtnut.com/l/_EJpqriXP8R6b
https://dl.doubtnut.com/l/_r38zal656ErZ


Watch Video Solution

44. What is the relation between p and V in an adiabatic process?

Watch Video Solution

45. A process against frictional force cannot be ________. [Fill in the blank]

Watch Video Solution

46. Two balls of the same mass, one of iron and the other of copper, are

dropped from the same height. Which one would become hotter?

Watch Video Solution

47. In an isothermal process, the gas containers should be made of

highly________materials. [fill in the blank]

W t h Vid S l ti

https://dl.doubtnut.com/l/_r38zal656ErZ
https://dl.doubtnut.com/l/_y23foyjRqh32
https://dl.doubtnut.com/l/_WpUfo2vLvLuG
https://dl.doubtnut.com/l/_Bb8w22sWmVHn
https://dl.doubtnut.com/l/_sXclJDG1Zys8


Watch Video Solution

48. In an adiabatic process, the gas containers should be made of highly

______ materials. [Fill in the blank]

Watch Video Solution

49. Is joule's heating process reversible or irreversible?

Watch Video Solution

50. Write down the coefficient of performance of an ideal refrigerator.

Watch Video Solution

51. What is the value of the efficiency of an ideal heat engine?

Watch Video Solution

https://dl.doubtnut.com/l/_sXclJDG1Zys8
https://dl.doubtnut.com/l/_tDjCS4lDCgTZ
https://dl.doubtnut.com/l/_59qxGuL6RUX6
https://dl.doubtnut.com/l/_fVx2z8LxvnIA
https://dl.doubtnut.com/l/_fMEUDcsZaEXW


Exercise Short Answer Type Questions I Marks 2

52. Heat engine is a mechanical device which converts heat into ________.

[Fill in the blank]

Watch Video Solution

53. When heat is gained or lost by heat reservoir, its temperature

_________.[Fill in the blank]

Watch Video Solution

1. After entering the earth's atmosphere, a meteorite burns completely.

Explain why.

Watch Video Solution

https://dl.doubtnut.com/l/_fMEUDcsZaEXW
https://dl.doubtnut.com/l/_hOzRia3o8swH
https://dl.doubtnut.com/l/_WOYILxcgpKjQ
https://dl.doubtnut.com/l/_xbHwQzXrQiiV
https://dl.doubtnut.com/l/_vhv3k5i2MEsW


2. When a liquid is stirred vigorously. It becomes hot. Is it a reversible or

an irreversible process? Explain.

Watch Video Solution

3. A bullet becomes hot on hitting a target. Why?

Watch Video Solution

4. Air coming out form a burst bicycle or motorcar tube appears to be

cold. Why?

Watch Video Solution

5. Why is the efficiency of Carnot's engine less than 100 % even if there

is no wastage of energy?

Watch Video Solution

https://dl.doubtnut.com/l/_vhv3k5i2MEsW
https://dl.doubtnut.com/l/_J9oFZjyeBsH9
https://dl.doubtnut.com/l/_VryuwdU1RCIC
https://dl.doubtnut.com/l/_GUQavtYdAnmD


Exercise Short Answer Type Questions Ii Marks 3 Or 4

1. An oxygen-filled cylinder is kept on a running vehicle. What will be the

change in internal energy of the gas molecules inside the cylinder?

Watch Video Solution

2. A gas is compressed to half its volume in two different ways: (i) very

rapidly and (ii) very slowly. In which of the processes the work done on

the gas would be higher?

Watch Video Solution

3. Is the function of a refrigerator against the second law of

thermodynamics? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_GUQavtYdAnmD
https://dl.doubtnut.com/l/_x2xGRJukL6WS
https://dl.doubtnut.com/l/_AKgktKNsUqx0
https://dl.doubtnut.com/l/_xLXCQoivE1LX


Exercise Problem Set I Marks 2

1. A 150 cm long glass tube, closed at both ends, is filled with leads

marbles up to a length of 30 cm. After how many inversions of the tube

will the temperature of the lead marbles increase by ? Specific heat

of lead .

Watch Video Solution

2∘C

= 0.03cal ⋅ g− 1 ⋅ ∘ C − 1

2. If a lead bullet hits a wall, its temperature rises by . What is the

speed of the bullet if the heat so produced remains completely in the

bullet? Specific heat of lead = .

Watch Video Solution

200∘C

0.03cal ⋅ g− 1 ⋅ ∘ C − 1

https://dl.doubtnut.com/l/_xLXCQoivE1LX
https://dl.doubtnut.com/l/_YSpT3L0npJYz
https://dl.doubtnut.com/l/_ZUNlRLkR18N4


3. What is the amount of work done to convert 40 g of ice at 

into steam at ? Specific heat of ice ,

latent heat of fusion of ice , latent heat of steam = 

.

Watch Video Solution

−10∘C

100∘C = 0.5cal ⋅ g− 1 ⋅ ∘ C − 1

= 80cal ⋅ g− 1

540cal ⋅ g− 1, J = 4.2 × 107erg ⋅ cal− 1

4. Water is falling from a waterfall on a non-conducting surface. If the

temperature of water rises by , what is the height of the water

fall?

Watch Video Solution

0.25∘C

5. The height of a waterfall is 200 m. What will be the difference in

temperature of water between the top and the bottom?

.

Watch Video Solution

g = 980cm ⋅ s− 2, J = 4.2J ⋅ cal− 1

https://dl.doubtnut.com/l/_qTKFCDEPX5Ep
https://dl.doubtnut.com/l/_r4T6zf6MXuZn
https://dl.doubtnut.com/l/_VEvbSMhVn62n


6. A piece of lead is dropped to the ground from a height of 200 m.

What will be the increase in its temperature? Specific heat of lead =

Watch Video Solution

0.03cal ⋅ g− 1 ⋅ ∘ C − 1, J = 4.2 × 107erg ⋅ cal− 1

7. A body of mass 1 kg falls to the ground from a height of 1km. If the

entire amount of energy is converted into heat , find out the amount of

heat produced. .

Watch Video Solution

(J = 4 ⋅ 1 × 107erg ⋅ cal− 1)

8. A lead bullet stopped on hitting an iron plate at a velocity of

. Find out the rise in temperature of the bullet, if the heat

evolved is shared equally between the bullet and the plate. Given,

, specific heat of lead = 

.

300m ⋅ s− 1

J = 4 ⋅ 2 × 107erg ⋅ cal− 1 0.03cal ⋅ g− 1 ⋅ ∘ C − 1

https://dl.doubtnut.com/l/_VEvbSMhVn62n
https://dl.doubtnut.com/l/_Bf0rby2oii5e
https://dl.doubtnut.com/l/_jSUljk4MrUsT
https://dl.doubtnut.com/l/_NA3FXKfHnrlr


Watch Video Solution

9. What will be the change in internal energy if 10 g of air is heated from

 to  at constant volume? Given , for air, 

.

Watch Video Solution

20∘C 30∘C

cv = 0.17cal ⋅ g− 1 ⋅ ∘ C − 1

10. For an ideal gas, . Find out the two molar specific heats of

this gas. 

Watch Video Solution

γ = 1.4

[R = 2cal ⋅ mol− 1 ⋅ ∘ C − 1]

11. Consider a Carnot cycle operating between

 producing 1 kJ of mechanical work per

cycle. Find the heat transferred to the engine by the reservoirs.

Watch Video Solution

T1 = 500K and T2 = 300K

https://dl.doubtnut.com/l/_NA3FXKfHnrlr
https://dl.doubtnut.com/l/_ScppCTmlxUUY
https://dl.doubtnut.com/l/_hRoUu24vIvNA
https://dl.doubtnut.com/l/_hAx1Q5u3EX6z


12. If coefficient of performance of a refrigerator is 5 and it operates at

the room temperature , find the temperature inside the

refrigerator.

Watch Video Solution

(27∘C)

13. What amount of heat is to be supplied to 14 g of nitrogen in order to

increase the temperature by  at constant pressure? Molecular

weight of nitrogen .

Watch Video Solution

40∘C

= 28 and R = 8.3J ⋅ mol− 1 ⋅ K − 1

14. A geyser heats water flowing at the rate of 3.0 litres per minute from

 to . If the geyser operates on a gas burner, what is the rate

of consumption of the fuel if its heat of combination is

?

27∘C 77∘C

4.0 × 104J ⋅ g− 1

https://dl.doubtnut.com/l/_hAx1Q5u3EX6z
https://dl.doubtnut.com/l/_5Yxtap18gcLA
https://dl.doubtnut.com/l/_1NQd0WZmjt2D
https://dl.doubtnut.com/l/_rYA6VvAeJZmD


Watch Video Solution

15. What amount of heat must be supplied to  of nitrogen

(at room temperature) to raise its temperature by  at constant

pressure? (Molecular mass of 

Watch Video Solution

2.0 × 10− 2kg

45∘C

N2 = 28, R = 8.3J ⋅ mol− 1 ⋅ K − 1)

16. After detonation of an atom the ball of fire consisting of a spherical

mass of gas was found to be 15.24 m radius at . Assuming

adiabatic condition to exist, find the radius of the ball after 100

millisecond when its temperature is 

Watch Video Solution

3 × 105K

3 × 103K ⋅ (γ = )
5

3

17. A sample of 100 gm of water is slowly heated from  to .

Calculate the change in the entropy of water. Specific heat capacity of

27∘C 87∘C

https://dl.doubtnut.com/l/_rYA6VvAeJZmD
https://dl.doubtnut.com/l/_t8bdyr1fNu5g
https://dl.doubtnut.com/l/_dBMkAN9QDK8c
https://dl.doubtnut.com/l/_2RyIbPi4iWkw


Exercise Problem Set Ii Marks 3 Or 4

water = 

Watch Video Solution

4200J ⋅ kg− 1 ⋅ K − 1

18. Find the internal energy of air in a room of volume  at 1

standard atmospheric pressure. 

Watch Video Solution

40m3

γdiatomic = 1.41

1. The temperature of a hailstone is  and initially it is at rest. When

it falls from a height,  part of it melts. Calculate the height,

Ignore the air resistance and assume that the temperature of the

surroundings is . When it hits the ground, only  of its stored

energy is converted into heat.

Watch Video Solution

0∘C

the
1

60

0∘C th
1

5

https://dl.doubtnut.com/l/_2RyIbPi4iWkw
https://dl.doubtnut.com/l/_uJJNlwajRjnc
https://dl.doubtnut.com/l/_wasgnsmWAPwj


2. Find out the minimum height from which a piece of ice should be

dropped to the ground so that it melts completely. Assume that 20% of

energy is lost.  and latent heat of fusion of ice 

.

Watch Video Solution

J = 4.2 × 107erg ⋅ cal− 1

= 80cal ⋅ g− 1

3. What will be the difference in temperature between the top and the

bottom of a 400 m high waterfall if 80% of heat produced is retained by

water?

Watch Video Solution

4. A lead bullet hits a target at a velocity of . If it stops

completely on hitting, determine the increase in temperature of the

bullet. Assume that 50% of the heat produced is retained by the bullet.

Specific heat of lead = .

300m ⋅ s− 1

0.03cal ⋅ g− 1 ⋅ ∘ C − 1

https://dl.doubtnut.com/l/_viJ7PYsssAU6
https://dl.doubtnut.com/l/_XGLjFOezKyKt
https://dl.doubtnut.com/l/_UEaQCiYfuzls


View Text Solution

5. Earth gains energy from the sun at a rate of . A

black coloured calorimeter, having water equivalent of 15g, contains 100

g water at . The calorimeter is kept at the focus of a convex lens

facing the sun. If the aperture of the lens is , how much time

will the water take to reach its boiling point?

Watch Video Solution

8.4J ⋅ cm− 2 ⋅ min− 1

25∘C

1000cm2

6. The mean velocity of raindrops is  . When these drops fall

on the ground, what will be the increase in temperature? Assume that

50% of the heat produced is absorbed by the water.

Watch Video Solution

20m ⋅ s− 1

7. A hole is made in a piece of iron of mass 200 g with the help of a 186.5

W drill. If half of the energy consumed is absorbed as heat by the piece

https://dl.doubtnut.com/l/_UEaQCiYfuzls
https://dl.doubtnut.com/l/_wqNj2DpINGGS
https://dl.doubtnut.com/l/_Om9oQcn3UdMK
https://dl.doubtnut.com/l/_edpchpHE2DIC


of iron, what will be the increase in its temperature in 1 min? 

Specific heat of iron = .

Watch Video Solution

0.11cal ⋅ g− 1 ⋅ ∘ C − 1

8. The speed of a 50 kg heavenly object reduces from  to 

 due to its passage through earth's atmosphere. Find out

the heat generated in calorie, due to this change in speed.

.

Watch Video Solution

30km ⋅ min− 1

10km ⋅ min− 1

J = 4.2 × 107erg

9. Sea water is splattered horizontally from a jet at a speed of

. The water comes to rest after falling in a container, 20 m

below the jet level. What will be the increase in the temperature of the

water? Specific heat of sea water

.

Watch Video Solution

10m ⋅ s− 1

= 0.94cal ⋅ g− 1 ⋅ ∘ C − 1, J = 4.2 × 107erg ⋅ cal− 1

https://dl.doubtnut.com/l/_edpchpHE2DIC
https://dl.doubtnut.com/l/_E5YfVHL9fbgp
https://dl.doubtnut.com/l/_zxLEIk1KFDJv


10. Find out the minimum height from which a piece of ice at 

should be dropped so that it melts completely. Assume that 50% of the

energy lost due to its fall is responsible for the fusion of ice.

, latent heat of fusion of ice = .

Watch Video Solution

0∘C

J = 4.2 × 107erg ⋅ cal− 1 80cal ⋅ g− 1

11. A lead bullet melts on hitting a fixed target. What will be the

minimum speed of the bullet, if it is assumed that the heat produced is

retained entirely by the bullet? Initial temperature of the bullet =

, specific heat of lead = , melting point of

lead = , latent heat of fusion of lead = 

.

Watch Video Solution

47.6∘C 0.03cal ⋅ g− 1 ⋅ ∘ C − 1

327∘C

6cal ⋅ g− 1, J = 4.2 × 107erg ⋅ cal− 1

https://dl.doubtnut.com/l/_zxLEIk1KFDJv
https://dl.doubtnut.com/l/_KhGYAkPLTF8i
https://dl.doubtnut.com/l/_wyjDsVDjWTU0


12. A certain volume of a gas expands at one standard atmosphere

pressure when 400 cal of heat is supplied to it. If there is no change in

the internal energy of the gas, calculate its volume expansion.

Watch Video Solution

13. The volume of 1 mol of a gas is doubled when it expands isothermally

at . Find out the amount of work done and heat absorbed.

Watch Video Solution

127∘C

14. 70 cal of heat is required to increase the temperature of 2 mol of an

ideal diatomic gas at constant pressure from  to . How much

heat will be required to increase the temperature of that gas by the

same amount at constant volume? .

Watch Video Solution

40∘C 45∘C

R = 2cal ⋅ mol− 1 ⋅ K − 1

https://dl.doubtnut.com/l/_thwoYl9lnlot
https://dl.doubtnut.com/l/_F1mRge3X0sab
https://dl.doubtnut.com/l/_RoxNpiB6rnNR
https://dl.doubtnut.com/l/_tgQ3DRxN4egi


15. What will be the change in internal energy of 128 g of oxygen gas at

constant volume when it is heated from  to ? The molar

specific heat of oxygen at constant pressure is

 and .

Watch Video Solution

30∘C 45∘C

Cp = 7.03cal ⋅ mol− 1 ⋅ ∘ C − 1 R = 8.31J ⋅ mol− 1 ⋅ ∘ C − 1

16. What will be the increase in temperature if dry air at  is

compressed adiabatically to  its volume? (For air, 

Watch Video Solution

27∘C

rd
1

3
γ = 1.4)

17. The tyre of a motorcar bursts suddenly when air was being pumped

in it. The internal pressure became 3 times the atmospheric pressure

during pumping. If the initial temperature of the air inside the tyre is

, what will be the decrease in temperature of air due to the

bursting of tyre? for air, .

W t h Vid S l ti

27∘C

γ = 1.4

https://dl.doubtnut.com/l/_tgQ3DRxN4egi
https://dl.doubtnut.com/l/_WeJ3TsZvJvnh
https://dl.doubtnut.com/l/_sImyH00NtGGe


Watch Video Solution

18. Calculate the amount of work done, if 20 g of hydrogen gas is

compressed isothermally to  of its volume at .

Watch Video Solution

th
1

4
27∘C

19. Some amount of gas at  is suddenly compressed to 27 times its

initial pressure. If , find out the rise in temperature.

Watch Video Solution

27∘C

γ = 1.5

20. In an adiabatic process where pressure is increased by , if 

, find the percentage decrease in volume.

Watch Video Solution

%
2

3

=
Cp

Cv

3

2

https://dl.doubtnut.com/l/_sImyH00NtGGe
https://dl.doubtnut.com/l/_a3cH0LbKWi7O
https://dl.doubtnut.com/l/_UY13kzVorvTw
https://dl.doubtnut.com/l/_fvEIRPLI4OGk


21. The volume of air increases by 2% in its adiabatic expansion.

Calculate the percentage change in pressure.

Watch Video Solution

22. Air at  and 128 atm pressure is filled in a container in research

activity. If the container suddenly bursts, calculate the final temperature.

Watch Video Solution

27∘C

23. Equal volume of mono atomic and diatomic gases of same initial

temperature and mixed. Final the ratio of the specific heats of the

mixture.

Watch Video Solution

https://dl.doubtnut.com/l/_LNConq90EzLd
https://dl.doubtnut.com/l/_sFZu2WtV0lkb
https://dl.doubtnut.com/l/_16pF7lD4U5e5


24. A steam engine delivers  of work per minute and services 

 of heat per minute from its boiler. What is the efficiency of

the engine? How much heat is wasted per minute?

Watch Video Solution

5.4 × 108J

3.6 × 109J

25. A reversible heat engine converts  th of heat, which it extracts

from source, into work. When the temperature of the sink is reduced by

, its efficiency is doubled. Find the temperature of the source.

Watch Video Solution

1

6

40∘C

26. What will be the specific heats of helium at constant volume and

constant pressure?  of helium = 

, 


 and molecular mass of helium = 4.

Watch Video Solution

γ

1.667, R = 8.318 × 107erg ⋅ mol− 1 ⋅ ∘ C − 1

J = 4.18 × 107erg ⋅ cal− 1

https://dl.doubtnut.com/l/_nrvsbeg3Iu92
https://dl.doubtnut.com/l/_DDgWTafrA6zb
https://dl.doubtnut.com/l/_ddTmMiUywLlY


27. The mass of 1 L of air at STP is 1.293 g. If 

for air, what is the value of ? Given density of mercury at 

 and .

Watch Video Solution

cv = 0.169cal ⋅ g− 1 ⋅ ∘ C − 1

cp

0∘C = 13.6g ⋅ cm− 3 J = 4.2 × 107erg ⋅ cal− 1

28. The initial volume of a gas is 1 L and the pressure is 16 atm. Due to

adiabatic expansion, the final pressure of the gas becomes 2 atm. Find

out the final volume of the gas .

Watch Video Solution

[γ = ]
3

2

29. An ideal gas is compressed adiabatically to  of its initial volume

at . Find out the final temperature of the gas .

Watch Video Solution

th
1

4

10∘C [γ = 1.4]

https://dl.doubtnut.com/l/_ddTmMiUywLlY
https://dl.doubtnut.com/l/_EklUMSARZr3i
https://dl.doubtnut.com/l/_6TOlyuzBMsx0
https://dl.doubtnut.com/l/_0M4Oqw94G8J1
https://dl.doubtnut.com/l/_hYrgeDW6Aumq


30. A cylinder with a movable piston contains 3 moles of hydrogen at

standard temperature and pressure. The walls of the cylinder are made

of a heat insulator and the piston is insulated with a pile of sand kept

on it. By what factor does the pressure of the gas increase if the gas is

compressed to half its original volume?

Watch Video Solution

31. The relation between internal energy U, pressure p and volume V of a

gas in an adiabatic process is : 

 


where a and b are constants. If the ratio of  of the gas is ,

prove that, .

Watch Video Solution

U = a + bpV

cp and cv γ

γ =
b + 1

b

32. The work of 146 kJ is performed in order to compress one k mole of a

gas adiabatically and in this process the temperature of the gas

https://dl.doubtnut.com/l/_hYrgeDW6Aumq
https://dl.doubtnut.com/l/_EawHaE7J7HTN
https://dl.doubtnut.com/l/_fF2lwQHkrSCD


Exercise Hots Numerical Problems Marks 3 4 5

increases by . Prove that the gas is diatomic. 

.

Watch Video Solution

7∘C

R = 8.3J ⋅ mol− 1 ⋅ K − 1

33. An ideal gas is expanding such that  = constant. Calculate the

coefficient of volume expansion of the gas.

Watch Video Solution

pT 2

1. Two bodies, each having a mass of 3kg, collide with each other. One

body was at rest and the other was moving with a  velocity.

After collision they combine with each other. Find out the heat

produced as a result of this collision. Mechanical equivalent of heat =

.

Watch Video Solution

4m ⋅ s− 1

4.2J ⋅ cal− 1

https://dl.doubtnut.com/l/_fF2lwQHkrSCD
https://dl.doubtnut.com/l/_gUisymVYaDZQ
https://dl.doubtnut.com/l/_KcWuuhEEO7cY


2. If the temperature of a piece of aluminium increased by , what

will be the increase in energy of one of its atom? 27 g of aluminium has

 atoms. Specific heat of aluminium = 0.22.

Watch Video Solution

1∘C

6 × 1023

3.  electrons hit a target per second in a X-ray tube with a velocity of

. The mass of the metallic piece of the target is 200 g,

specific heat is  and mass of an electron is 

. If 98% of the energy is converted into heat, how much

time will be required to increase the temperature of the metallic piece

of the target by ?

Watch Video Solution

1018

2 × 106m ⋅ s− 1

0.12cal ⋅ g− 1 ⋅ ∘ C − 1

9.1 × 10− 28g

50∘C

https://dl.doubtnut.com/l/_KcWuuhEEO7cY
https://dl.doubtnut.com/l/_MPaT6nBNhuLj
https://dl.doubtnut.com/l/_1DALnvT6zt7N


4. 1 kg coal is burnt to produce 10000 cal of heat. A tank 10 m high is

filled with 1000 L of water by an engine. If the engine uses 20% of the

heat produced form coal, how much coal will be required?

Watch Video Solution

5. The rotational speed of a wheel of diameter 8.4 cm is 4 rps. When a

steel object having mass 250 g is held tightly at the edge of the wheel, it

applies a force of 0.5 kg along the tangent of the wheel. If 90% of the

work done is converted into heat and absorbed by the object, then what

will be the rise in temperature of the object in 1 min? Specific heat of

steel =  and .

View Text Solution

0.12cal ⋅ g− 1 ⋅ ∘ C − 1 J = 4.2J ⋅ cal− 1

6. The diameter of a hose pipe is 2 cm.  of water discharged from

the pipe in 20 s and it hits a wall. If the entire kinetic energy of water is

1m3

https://dl.doubtnut.com/l/_JKRdKUbrcUTX
https://dl.doubtnut.com/l/_GangbbHSwxqG
https://dl.doubtnut.com/l/_x3J0YurNp110


converted into heat and this heat is absorbed by the water, what will be

the increase in temperature of the water? .

View Text Solution

J = 4.2J ⋅ cal− 1

7. A block having mass of 2 kg is pulled over a horizontal surface at a

constant velocity of . If the frictional coefficient is 0.5,

calculate the amount of heat produced in 1 h. If 50% of the heat

produced i absorbed by block, what will be the increase in its

temperature? Specific heat of the body = .

Watch Video Solution

20km ⋅ h− 1

0.1cal ⋅ g− 1 ⋅ ∘ C − 1

8. 1 kg oil is taken in a copper calorimeter having mass 100 g. This oil is

stirred vigorously by applying a torque of  with the help of

a rotating paddle. The temperature of the oil rises by  after 220

rotations. Determine the mechanical equivalent of heat. Specific heat of

108dyn ⋅ cm

5∘C

https://dl.doubtnut.com/l/_x3J0YurNp110
https://dl.doubtnut.com/l/_rZfTkVjGJbE5
https://dl.doubtnut.com/l/_2z26jwfbstRN


copper =  and specific heat of oil = 

.

Watch Video Solution

0.09cal ⋅ g− 1 ⋅ ∘ C − 1

0.64cal ⋅ g− 1 ⋅ ∘ C − 1

9. The initial temperature of a lead bullet (specific heat

 of mass 50 g is . It is projected upwards

with a velocity of . When the bullet falls down to the point of

projection, it hits a block of ice. If the temperature of the ice will be

transformed into water? Assume that the entire energy is consumed by

the ice. The latent heat of fusion of ice = .

Watch Video Solution

0.02cal ⋅ g− 1 ⋅ ∘ C − 1) 30∘C

840m ⋅ s− 1

80cal ⋅ g− 1

10. A block of ice having mass 6 kg is pulled 50 m horizontally over a

surface of ice. The temperature of both the ice is , coefficient of

friction between the surfaces of ice is 0.03 and latent heat of fusion of

ice is . Calculate the amount of ice that melts.

0∘C

80cal ⋅ g− 1

https://dl.doubtnut.com/l/_2z26jwfbstRN
https://dl.doubtnut.com/l/_GW4YK8Nk2vZc
https://dl.doubtnut.com/l/_PHhu1MVp1IrY


Watch Video Solution

11. What will be the change in internal energy of 5g of oxygen, if its

temperature increases by  at constant volume and constant

pressure?  of oxygen are  and 

, respectively.

View Text Solution

10∘C

Cv and Cp 0.155cal ⋅ g− 1 ⋅ ∘ C − 1

0.218cal ⋅ g− 1 ⋅ ∘ C − 1

12. Two cylinders A and B of equal capacity are connected to each other

via a stopcock. A contains a gas at standard temperature and pressure.

B is completely evacuated. The entire system is thermally insulated. The

stopcock is now opened. Answer the following 

(a) What is the final pressure of the gas in A and B?

Watch Video Solution

https://dl.doubtnut.com/l/_PHhu1MVp1IrY
https://dl.doubtnut.com/l/_fcjKyLaI5a1H
https://dl.doubtnut.com/l/_kl5IjO88J046


13. Two cylinders A and B of equal capacity are connected to each other

via a stopcock. A contains a gas at standard temperature and pressure.

B is completely evacuated. The entire system is thermally insulated. The

stopcock is now opened. Answer the following 

(b) What is the change in internal energy of the gas?

Watch Video Solution

14. Two cylinders A and B of equal capacity are connected to each other

via a stopcock. A contains a gas at standard temperature and pressure.

B is completely evacuated. The entire system is thermally insulated. The

stopcock is now opened. Answer the following 

(c ) What is the change in the temperature of the gas?

Watch Video Solution

https://dl.doubtnut.com/l/_MYxf29YaVFgu
https://dl.doubtnut.com/l/_R04mjB8zvmvt


15. Two cylinders A and B of equal capacity are connected to each other

via a stopcock. A contains a gas at standard temperature and pressure.

B is completely evacuated. The entire system is thermally insulated. The

stopcock is now opened. Answer the following 

(d) Do the intermediate states of the system (before settling to the final

equilibrium state) lie on its p - V - T surface?

Watch Video Solution

16. The temperature of 10 g nitrogen gas is increased from  to 

 


(i) at constant volume. Find out the amount of heat supplied, increase in

internal energy and external work done in the case. For nitrogen 

 and 


.

Watch Video Solution

20∘C

120∘C

cv = 0.177cal ⋅ g− 1 ⋅ ∘ C − 1

cp = 0.248cal ⋅ g− 1 ⋅ ∘ C − 1

https://dl.doubtnut.com/l/_ZbsQdBIFoDUr
https://dl.doubtnut.com/l/_8MFFNOC7RHHh
https://dl.doubtnut.com/l/_Z1vjxyptPEci


17. The temperature of 10 g nitrogen gas is increased from  to 

 


(ii) at constant pressure. Find out the amount of heat supplied, increase

in internal energy and external work done in the case. For nitrogen 

 and 


.

Watch Video Solution

20∘C

120∘C

cv = 0.177cal ⋅ g− 1 ⋅ ∘ C − 1

cp = 0.248cal ⋅ g− 1 ⋅ ∘ C − 1

18. Some amount of gas is compressed at STP in an (i) adiabatic process.

What will be the final temperature and pressure of the gas in the case?

 for the gas)

View Text Solution

(γ = 1.4

19. Some amount of gas is compressed at STP in an (ii) isothermal

process in such a way that the final volume of the gas becomes  times
1

5

https://dl.doubtnut.com/l/_Z1vjxyptPEci
https://dl.doubtnut.com/l/_MYMjZuqzsP1v
https://dl.doubtnut.com/l/_G9Fpa53ae9tA


the initial volume. What will be the final temperature and pressure of

the gas in the case?  for the gas)

Watch Video Solution

(γ = 1.4

20. The initial volume of a gas is . When the gas is compressed

adiabatically at a pressure of , its volume become 

. What will be the final pressure of the gas? If it is compressed

isothermally, what will be the final pressure? Calculate the work done on

the gas in both cases .

Watch Video Solution

2m3

4 × 105N ⋅ m− 2

0.5m3

(γ = 1.4)

21. Some amount of gas is compressed adiabatically at  and

standard atmospheric pressure. If the final volume of the gas becomes

 rd of its initial volume, what will be the final pressure and

temperature of the gas? If the gas is compressed isothermally, what will

be the final pressure? 

27∘C

1

3

(γ = 1.4)

https://dl.doubtnut.com/l/_G9Fpa53ae9tA
https://dl.doubtnut.com/l/_GGOGYFt5XiSP
https://dl.doubtnut.com/l/_Nw6aFHFY1e4c


View Text Solution

22. Two lead bullets of equal mass top after head-on Collison and reach

their melting point due to the heat generated. The temperature of the

bullets before collision was . Find the relative velocity of the

bullets before collision. Specific heat of lead ,

melting point of lead = .

Watch Video Solution

35∘C

= 0.03cal ⋅ g− 1 ⋅ ∘ C − 1

335∘C, J = 4.18 × 107erg ⋅ cal− 1

23. The specific heat of air at constant volume is

 and at constant pressure is 

 . Determine the value of J. Density of air at STP =

 and volume of 1 g air = .

Watch Video Solution

0.1684cal ⋅ g− 1 ⋅ ∘ C − 1

0.2375cal ⋅ g− 1 ⋅ ∘ C − 1

0.001293g ⋅ cm− 3 773.3cm3

https://dl.doubtnut.com/l/_Nw6aFHFY1e4c
https://dl.doubtnut.com/l/_H5zM8Z7Udb9Y
https://dl.doubtnut.com/l/_Fuu4egyT1vdu


24. 1 mol oxygen is kept in an insulated closed vessel. The vessel is

suddenly moved at constant velocity  causing the temperature of the

gas to rise by . Find out the value of . For oxygen ,  and

molar gas constant, .

Watch Video Solution

v0

1∘C v0 γ = 1.41

R = 8.31J ⋅ mol− 1 ⋅ K − 1

25. If , 


 and 

, then find out the value of J.

Watch Video Solution

Cp = 6.85cal ⋅ mol− 1 ⋅ ∘ C − 1

Cv = 4.87cal ⋅ mol− 1 ⋅ ∘ C − 1

R = 8.31 × 107erg ⋅ mol− 1 ⋅ ∘ C − 1

26. Specific heat of argon at constant pressure and at constant volume

are  and  respectively. Find

out the density of argon at STP. , standard

pressure = .

0.12cal ⋅ g− 1 ⋅ ∘ C − 1 0.08cal ⋅ g− 1 ⋅ ∘ C − 1

J = 4.2 × 107erg ⋅ cal− 1

1.01 × 106dyn ⋅ cm− 2

https://dl.doubtnut.com/l/_sMnJhFtO4V3W
https://dl.doubtnut.com/l/_80oYsNmv50u4
https://dl.doubtnut.com/l/_kcNJUwvBCBip


Entrance Corner Assertion Reason Type

Watch Video Solution

27. Air is being pumped into the tyre of a car at a specific pressure.

When the pressure of the tyre become double and the temperature of

air is , the tyre bursts suddenly. Find out the change in

temperature.

Watch Video Solution

15∘C

28. A diatomic ideal gas is compressed adiabatically to  of its initial

volume. If the initial temperature of the gas is  and the final

temperature is  then determine the value of .

View Text Solution

1

32

TiK

αTfK α

https://dl.doubtnut.com/l/_kcNJUwvBCBip
https://dl.doubtnut.com/l/_ubmaKwaU8O1Z
https://dl.doubtnut.com/l/_0Foib43CXsSC


1. Statement I : In an isothermal process the whole heat energy supplied

to the body is converted into internal energy. 

Statement II : According to the first law of thermodynamics

.

A. Statement I is true, statement II is true, statement II is a correct

explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

ΔQ = ΔU + pΔV

https://dl.doubtnut.com/l/_juGS77AeL3B4


2. Statement I : The specific heat of a gas in an adiabatic process is zero

but it is infinite in an isothermal process. 

Statement II : Molar specific heat of a gas is directly proportional to

heat exchanged with the system and inversely proportional to change in

temperature.

A. Statement I is true, statement II is true, statement II is a correct

explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_kTo4TPleOsv9


3. Statement I : In an adiabatic process, change in internal energy of a

gas is equal to work done on or by the gas in the process. 

Statement II : Temperature of gas remains constant in an adiabatic

process.

A. Statement I is true, statement II is true, statement II is a correct

explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_R488nRueN0ii


Entrance Corner Multiple Correct Answer Type

4. Statement I : Internal energy of an ideal gas does not depends on

volume of the gas. 

Statement II : This is because internal energy of an ideal gas depends on

temperature of the gas.

A. Statement I is true, statement II is true, statement II is a correct

explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PbtKmbEwaT0z
https://dl.doubtnut.com/l/_MHWmxvzA5NDC


1.  denote the molar specific heat capacities of a gas at

constant volume and constant volume and constant pressure,

respectively. Then,

A.  is larger for a diatomic ideal gas than for a monatomic

ideal gas

B.  is larger for a diatomic ideal gas than for a monatomic

ideal gas

C.  is larger for a diatomic ideal gas than for a monatomic ideal

gas

D.  is larger for a diatomic ideal gas than for a monatomic

ideal gas

Answer: B::D

Watch Video Solution

Cv and Cp

(Cp − Cv)

(Cp + Cv)

Cp

Cv

Cp × Cv

https://dl.doubtnut.com/l/_MHWmxvzA5NDC


Entrance Corner Integer Answer Type

1. A diatomic ideal gas is compressed adiabatically to  of its initial

volume. If the initial temperature of the gas is  (in kelvin) and the final

temperature is .Find the value of a.

Watch Video Solution

1

32

T1

aT1

2. During adiabatic expansion of 10 mol of a gas, internal energy

decreases by 700 J. 

Work done during the process is . What is the value of x?

Watch Video Solution

x × 102J

3. Two Carnot engines A and B operate respectively between 500 K and

400 K and 300 K. What is the difference in their efficiencies (in

percentage)?

W t h Vid S l ti

https://dl.doubtnut.com/l/_ByLWq40OHY3H
https://dl.doubtnut.com/l/_vdg4VrxiW2ki
https://dl.doubtnut.com/l/_9nxyFYfkBPpL


Watch Video Solution

4. Calculate the pressure required to compress a gas adiabatically at

atmospheric pressure to one third of its volume. Given .

Watch Video Solution

γ = 1.47

5. A thermodynamic system is taken an initial state i with internal

energy  to the final state f along two different paths iaf and

ibf, as shown in figure. The work done by the system along the paths af,

ib and bf are  respectively.

The heat supplied to the system along the path

 respectively. If the internal

energy of the energy of the system in the state b is  and 

 then find out the ratio of .

View Text Solution

Ui = 100J

Waf = 200J, Wib = 50J and Wbf = 100J

iaf, ib and bf and Qiaf , Qib and Qbf

Ub = 200J

Qiaf = 500J Qbf /Qib

https://dl.doubtnut.com/l/_9nxyFYfkBPpL
https://dl.doubtnut.com/l/_G5nGlRZ3bbuS
https://dl.doubtnut.com/l/_2zfiXCErd4iU


Examination Archive With Solution Wbchse

1. If an ideal gas expands adiabatically will its temperature increase or

decrease? Use first law of thermodynamics to justify your answer.

Watch Video Solution

2. An ideal gas undergoes a cyclic process

 along straight lines on the P

- V plane. Calculate the work done in the process.

Watch Video Solution

(V , P ) → (3V , P ) → (V , 4P ) → (V , P )

3. The temperature of a fixed mass of an ideal gas is changed from 

to . Calculate the work done if the change is brought

about at (i) constant pressure (ii) constant volume. Hence find from the

first law of thermodynamics, in which case heat absorbed will be greater.

W t h Vid S l ti

T1K

T2K(T2 > T1)

https://dl.doubtnut.com/l/_mLxhpKCyyptk
https://dl.doubtnut.com/l/_6KPFGIUn5MZW
https://dl.doubtnut.com/l/_vSQSlGRVvZpn


Watch Video Solution

4. 1 mol of an ideal gas is compressed to half of its initial volume (i)

isothermally and (ii) adiabatically. Draw the p-V diagram in each case

and hence state with reason, in which case the work done in less.

Watch Video Solution

5. Write down the mathematical form of the first law of

thermodynamics.

Watch Video Solution

6. The second law of thermodynamics.

A. gives the definition of temperature

B. determines the direction of flow of heat during exchange between

bodies

https://dl.doubtnut.com/l/_vSQSlGRVvZpn
https://dl.doubtnut.com/l/_hJeaqy9lARrT
https://dl.doubtnut.com/l/_WyxOTo93k7Cq
https://dl.doubtnut.com/l/_NlO4dUSwNr8B


C. is another form of the principle of conservation of heat and other

forms of energy.

D. helps in computing the efficiency of the Carnot's engine.

Answer: A,B,D

View Text Solution

7. An ideal gas is compressed from state  to state 

isothermally. What is the change in the internal energy of the gas?

Answer with reason.

Watch Video Solution

(P1, V1, T ) (P2, V2, T )

8. Certain amount of an ideal gas  performs 80J of work while

undergoing isobaric expansion. Find the amount of heat absorbed by

the gas in the process and the change in its internal energy.

Watch Video Solution

(γ = 1.4)

https://dl.doubtnut.com/l/_NlO4dUSwNr8B
https://dl.doubtnut.com/l/_usNv4GNgl4nM
https://dl.doubtnut.com/l/_GZ5qj0cuxDxl


Watch Video Solution

9. Show adiabatic and isothermal processes on a single p-V diagram. Of

the two graphs, which one is steeper?

Watch Video Solution

10. Define reversible and irreversible process. Explain with an example of

each process.

Watch Video Solution

11. Draw indicator diagram of Carnot's cycle.

Watch Video Solution

https://dl.doubtnut.com/l/_GZ5qj0cuxDxl
https://dl.doubtnut.com/l/_hNS8Sc7hohuQ
https://dl.doubtnut.com/l/_tQxtxifoyrHY
https://dl.doubtnut.com/l/_YFXKfi2zJwSR


12. The efficiency of a Carnot engine is 50%. The temperature of the heat

sink is . Find the temperature of the heat source.

Watch Video Solution

27∘C

13. During adiabatic expansion of 2 mol of a gas, the internal energy of

the gas is found to decrease by 2J. The work done by the gas during the

process is

A. 1J

B. 

C. 

D. 

Answer: C

Watch Video Solution

−1J

2J

−2J

https://dl.doubtnut.com/l/_HtQV5tF6OKIL
https://dl.doubtnut.com/l/_07l7KTK9pXsg
https://dl.doubtnut.com/l/_Sr4TWM1wbytO


14. Why does ideal gas contain two specific heats?

Watch Video Solution

15. Determine the difference between two specific heats of one mole

ideal gas.

Watch Video Solution

16. Adiabatic curves are much steeper than isothermal-Prove it.

Watch Video Solution

17. Give example of an intensive variable and an extensive variable.

Watch Video Solution

https://dl.doubtnut.com/l/_Sr4TWM1wbytO
https://dl.doubtnut.com/l/_1FMcRmQBegMe
https://dl.doubtnut.com/l/_VtsAKl5asjHT
https://dl.doubtnut.com/l/_XYDREW2AtNaJ


18. The slope of an isothermal curve is always

A. the same as that of an adiabatic curve

B. greater than that of an adiabatic curve

C. less than that of an adiabatic curve

D. none of these

Answer: C

Watch Video Solution

19. Define reversible and irreversible processes.

Watch Video Solution

20. Find out the expression for the work done by a gas in adiabatic

expansion.

https://dl.doubtnut.com/l/_cz8hrU7bIfSM
https://dl.doubtnut.com/l/_ylfn4Gz7Xe4D
https://dl.doubtnut.com/l/_wvURGpfjoviz


Watch Video Solution

21. Show that in an adiabatic process the relation between volume and

temperature of a gas is  = constant, where  is the ratio of the

two specific heat of the gas.

Watch Video Solution

TV γ− 1 γ

22. When 110J of heat is supplied to a gaseous system, the internal

energy of the system increase by 40J. The amount of external work done

(in J) is

A. 150

B. 70

C. 110

D. 40

Answer: B

https://dl.doubtnut.com/l/_wvURGpfjoviz
https://dl.doubtnut.com/l/_2TLwMzaWI55V
https://dl.doubtnut.com/l/_4Ds0jKsTcVol


Watch Video Solution

23. Write down the mathematical form of the first law of

thermodynamics. Mention the different terms.

Watch Video Solution

24. Show that for ideal gas .

Watch Video Solution

Cp − Cv = R

25. A quantity of an ideal gas is compressed from state  to

another state  (i) isothermally, (ii) adiabatically. In which process

will the work done be greater?

Watch Video Solution

(p1, V1)

(p2, V2)

https://dl.doubtnut.com/l/_4Ds0jKsTcVol
https://dl.doubtnut.com/l/_0XMT2WlZVOw2
https://dl.doubtnut.com/l/_ON4Hcq1fNDUJ
https://dl.doubtnut.com/l/_gLd82yaRVkIc


Examination Archive With Solution Wbjee

1. One mole of an ideal monatomic gas is heated at a constant pressure

from  to . Then the change in the internal energy of the gas

is (given 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0∘C 100∘C

R = 8.32J ⋅ mol ⋅ k− 1)

0.83 × 103J

4.6 × 103J

2.08 × 103J

1.25 × 103J

2. One mole of a van der Waal's gas obeying the equation

, undergoes the quasistatic cyclic process

which is shown in the p-V diagram. The net heat absorbed by the gas in

(p + )(V − b) = RT
a

V 2

https://dl.doubtnut.com/l/_2MlzHmAm1kEm
https://dl.doubtnut.com/l/_5n4hs4cHd9un


this process is 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

(p1 − p2)(V1 − V2)
1

2

(p1 + p2)(V1 − V2)
1

2

(p1 + − p2 − )(V1 − V2)
1

2

a

V 2
1

a

V 2
2

(p1 + + p2 + )(V1 − V2)
1

2

a

V 2
1

a

V 2
2

3. A heating element of resistance r is fitted inside an adiabatic cylinder

which carries a frictionless piston of mass m and cross section A as

shown in diagram gas. The current flows through the element such that

the temperature rises with time t as

, while pressure remainsΔT = α + βt2(α and βarecons tan t)
1

2

https://dl.doubtnut.com/l/_5n4hs4cHd9un
https://dl.doubtnut.com/l/_6PzIQBzdYNVd


constant. the atmospheric pressure above the piston is . Then 


A. the rate of increase in internal energy is 

B. the current flowing in the element is 

C. the piston moves upwards with constant acceleration

D. the piston moves upwards with constant speed

Answer: A::C

View Text Solution

P0

R(α + βt)
5

2

√ R(α + βt)
5

2r

4. The pressure p, volume V and temperature T for a certain gas are

related by , where A and B are constants. The work

done by the gas when the temperature changes from  to  while the

pressure remains constant, is given by

A. 

p =
AT − BT 2

V

T1 T2

A(T2 − T1) + B(T 2
2 − T 2

1 )

https://dl.doubtnut.com/l/_6PzIQBzdYNVd
https://dl.doubtnut.com/l/_OwFh5RIcisxx


B. 

C. 

D. 

Answer: C

Watch Video Solution

+
A(T2 − T1)

V2 − V1

B(T 2
2 − T 2

1 )

V2 − V1

A(T2 − T1) − B(T 2
2

− T 2
1
)

A(T2 − T 2
2
)

V2 − V1

5. 2 mol of an ideal monatomic gas is carried from a state  to a

state  along a straight line path in a P - V diagram. The

amount of heat absorbed by the gas in the process is given by

A. 

B. 

C. 

D. 

Answer: C

(P0, V0)

(2P0, 2V0)

3P0V0

P0V0
9

2

6P0V0

P0V0
3

2

https://dl.doubtnut.com/l/_OwFh5RIcisxx
https://dl.doubtnut.com/l/_vQRU5FSUVctu


Watch Video Solution

6. One mole of a monatomic ideal gas undergoes a quasistatic process,

which is depicted by a straight line joining points  and 

 in a V-T diagram. What is the value of the heat capacity of

the gas at the point  ?

A. R

B. 

C. 

D. 

Answer: C

Watch Video Solution

(V0, T0)

(2V0, 3T0)

(V0, T0)

R
3

2

2R

0

https://dl.doubtnut.com/l/_vQRU5FSUVctu
https://dl.doubtnut.com/l/_RneqgxguaX0v


7. For an ideal gas with initial pressure and volume 

respectively, a reversible isothermal expansion happens, when its

volume becomes . Then it is compressed to its original volume  by a

reversible adiabatic process. If the final pressure is , then which of the

following statement is true?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

pi and Vi

V0 Vi

pf

Pf = Pi

Pf > Pi

Pf < Pi

= (Pi)(Vi)
Pf

V0

8. Which of the following statement(s) is/are true? 

"internal energy of an ideal gas _______"

https://dl.doubtnut.com/l/_teFJHlRQR6DD
https://dl.doubtnut.com/l/_bdq3tEEtThfs


Examination Archive With Solution Jee Main

A. decreases in an isothermal process

B. remains constant in an isothermal process

C. increases in an isobaric process

D. decreases in an isobaric process

Answer: B

Watch Video Solution

1. One mole of diatomic ideal gas undergoes a cyclic process ABC as

shown in fig. The process BC is adiabatic. The temperature at A, B and C

are 400 K, 800 K and 600 K, respectively. Choose the correct statement. 

A. The change in internal energy in whole cyclic process is 250 R

B. The change in internal energy in the process CA is 700 R

https://dl.doubtnut.com/l/_bdq3tEEtThfs
https://dl.doubtnut.com/l/_6L0IRjkR63GA


C. The change in internal energy in the process AB is -350 R

D. The change in internal energy in the process BC is -500 R

Answer: D

View Text Solution

2. A solid body of constant heat capacity  is being heated by

keeping it in contact with reservoirs in two ways: 

(i) Sequentially keeping in contact with 2 reservoirs such that each

reservoir supplies same amount of heat . 

(ii) Sequentially keeping in contact with 8 reservoirs such that each

reservoir supplies same amount of heat . 

In both the cases body is brought from initial temperature  to

final temperature . Entropy change of the body in the two cases

respectively is

A. 1n 2, 4 1n 2

1J /∘ C

100∘C

200∘C

https://dl.doubtnut.com/l/_6L0IRjkR63GA
https://dl.doubtnut.com/l/_Ung9KiQJqmkO


B. 1n 2, 1n 2

C. 1n 2, 21n 2

D. 21n 2, 81n 2

Answer: B

View Text Solution

3. An ideal gas undergoes a quasi-static, reversible process in which its

molar heat capacity C remains constant. If during this process the

relation of pressure p and volume V is given by  = constant, then n

is given by (Here  are molar specific heat at constant

pressure and constant volume, respectively)

A. 

B. 

C. 

D. 

pV n

Cp and Cv

n =
Cp

Cv

n =
C − Cp

C − Cv

n =
Cp − C

C − Cv

n =
C − Cv

C − Cp

https://dl.doubtnut.com/l/_Ung9KiQJqmkO
https://dl.doubtnut.com/l/_rnPnbp5TnRbE


Answer: B

Watch Video Solution

4. n mol of an ideal gas undergoes a process  as shown in the

figure. The maximum temperature of the gas during the process will be 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

A → B

9p0V0

4nR

3p0V0

2nR

9p0V0

2nR

9p0V0

nR

https://dl.doubtnut.com/l/_rnPnbp5TnRbE
https://dl.doubtnut.com/l/_KNlvbgf1Omtg


5.  are specific heats at constant pressure and constant

volume respectively. It is observed that 

 for hydrogen gas 


 for nitrogen gas 


The correct relation between a and b is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Cp and Cv

Cp − Cv = a

Cp − Cv = b

a = b
1

14

a = b

a = 14b

a = 28b

6. Two moles of an ideal monatomic gas occupies a volume V at .

The gas expands adiabatically to a volume 2V. Calculate (a) the final

temperature of the gas and (b) change in its internal energy

27∘C

https://dl.doubtnut.com/l/_r5CZ0eAP5FuQ
https://dl.doubtnut.com/l/_S4EtIXhYyk0m


Examination Archive With Solution Aipmt

A. (a) 189 K (b) -2.7 kJ

B. (a) 195 K (b) 2.7 kJ

C. (a) 189 K (b) 2.7 kJ

D. (a) 195 K (b) -2.7 kJ

Answer: A

Watch Video Solution

1. A monatomic gas at a pressure p having a volume V expands

isothermally to a volume 2V and then adiabatically to a volume 16 V. The

final pressure of the gas is (take )

A. 64 p

B. 32 p

γ = 5/3

https://dl.doubtnut.com/l/_S4EtIXhYyk0m
https://dl.doubtnut.com/l/_Bn9U4utiVtvI


C. 

D. 

Answer: C

Watch Video Solution

p/64

16p

2. A thermodynamic system undergoes cyclic process ABCDA as shown in

fig. The work done by the system in the cycle is 

A. 

B. 

C. 

D. zero

Answer: D

View Text Solution

p0V0

2p0V0

p0V0

2

https://dl.doubtnut.com/l/_Bn9U4utiVtvI
https://dl.doubtnut.com/l/_2YlRupctFZqo


3. On observing light from three different stars P, Q and R, it was found

that intensity of violet colour 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 in maximum in the spectrum of Q. If

 are the respective absolute temperature of P, Q and R,

then it can be concluded from the above observations that

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Tp, TQ and TR

TP > TQ > TR

TP > TR > TQ

TP < TR < TQ

TP < TQ < TR

https://dl.doubtnut.com/l/_2YlRupctFZqo
https://dl.doubtnut.com/l/_efih8nvOC4b1


4. Figure below shows two paths that may be taken by a gas to go from

a state A to state C. 

 

In process AB, 400 J of heat is added to the system and in process BC,

100 J of heat is added to the system. The absorbed by the system in the

process AC will be

A. 380 J

B. 500 J

C. 460 J

D. 300 J

Answer: C

View Text Solution

5. A Carnot engine, having an efficiency of  as heat engine is

used as a refrigerator. If the work done on the system is 10 J, the amount

η =
1

10

https://dl.doubtnut.com/l/_tNSTb3JWhBXs
https://dl.doubtnut.com/l/_zVYfO1fUZUbR


of energy absorbed from the reservoir at lower temperature is

A. 100 J

B. 99 J

C. 90 J

D. 1 J

Answer: C

Watch Video Solution

6. One mole of an ideal diatomic gas undergoes a transition from A to B

along a path AB as shown in the figure. 

 

The change in internal energy of the gas during the transition is

A. 20 KJ

B. −20KJ

https://dl.doubtnut.com/l/_zVYfO1fUZUbR
https://dl.doubtnut.com/l/_FgzdzfoxFlQf


Examination Archive With Solution Neet

C. 20 J

D. 

Answer: B

View Text Solution

−12KJ

1. A gas is compressed isothermally to half its initial volume. The same

gas is compressed separately through an adiabatic process until its

volume is again reduced to half. Then

A. compressing the gas through adiabatic process will require more

work to be done

B. compressing the gas isothermally or adiabatically will require the

same amount of work

https://dl.doubtnut.com/l/_FgzdzfoxFlQf
https://dl.doubtnut.com/l/_df9l08q3EWqh


C. which of the case (whether compression through isothermal or

through adiabatic process) requires more work will depend upon

the atomicity of the gas

D. compressing the gas isothermally will require more work to be

done

Answer: A

Watch Video Solution

2. A refrigerator works between . It is required to

remove 600 cal of heat every second in order to keep the temperature

of the refrigerator space constant. The power required is (take 1 cal = 4.2

J)

A. 23.65 W

B. 236.5 W

4∘C and 30∘C

https://dl.doubtnut.com/l/_df9l08q3EWqh
https://dl.doubtnut.com/l/_GUQfRzajW9xu


C. 2365 W

D. 2.365 W

Answer: B

Watch Video Solution

3. The volume of 1 mol of an ideal gas with the adiabatic exponent  is

changed according to the relation  where b = constant. The

amount of heat absorbed by the gas in the process if the temperature is

increased by  will be

A. 

B. 

C. 

D. 

Answer: C

γ

V =
b

T

ΔT

( )RΔT
1 − γ

γ + 1

ΔT
R

γ − 1

( )RΔT
2 − γ

γ − 1

RΔT

γ − 1

https://dl.doubtnut.com/l/_GUQfRzajW9xu
https://dl.doubtnut.com/l/_x0Rvz9E2H83V


Watch Video Solution

4. One mole of a gas obeying the equation of state  is

made to expand from a state with coordinates  to a state with 

 along a process that is depicted by a straight line on a P - V

diagram. Then, the work done is given by

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

P (V − b) = RT

(P1, V1)

(P2, V2)

(P2 − P1)(V2 + V1 + 2b)
1

2

(P1 + P2)(V2 − V1)
1

2

(P1 − P2)(V2 − V1)
1

2

(P2 + P1)(V2 − V1 + 2b)
1

2

5. The volume V of a monatomic gas varies with its temperature T. as

shown in the graph. The ratio of work done by the gas, to the heat

https://dl.doubtnut.com/l/_x0Rvz9E2H83V
https://dl.doubtnut.com/l/_wv4o6TVLwiWa
https://dl.doubtnut.com/l/_ToklRkdkCoaB


absorbed by it, when it undergoes a change from state A to state B, is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

1

3

2

3

2

5

2

7

6. The efficiency of an ideal heat engine working between the freezing

point and boiling point of water, is

A. 

B. 

C. 

6.25 %

20 %

26.8 %

https://dl.doubtnut.com/l/_ToklRkdkCoaB
https://dl.doubtnut.com/l/_AHyoWOiWKO6y


D. 

Answer: C

Watch Video Solution

12.5 %

7. A sample of 0.1 g of water at  and normal pressure 

 requires 54 cal of heat energy to convert to

steam at . If the volume of the steam produced is  cc, the

change in internal energy of the sample is

A. 42.2 J

B. 208. 7 J

C. 104.3 J

D. 84.5 J

Answer: B

Watch Video Solution

100∘C

(1.013 × 105N ⋅ m− 2)

100∘C 167.1

https://dl.doubtnut.com/l/_AHyoWOiWKO6y
https://dl.doubtnut.com/l/_LE2xdqSz3cfS


Cbse Scanner

1. Write the second law of thermodynamics.

Watch Video Solution

2. Define 1st law of thermodynamics. By using this law, derive

relationship between .

Watch Video Solution

Cp and Cv

3. Give any one difference between a refrigerator and a heat engine.

View Text Solution

https://dl.doubtnut.com/l/_LE2xdqSz3cfS
https://dl.doubtnut.com/l/_z9dN7CZEDJTb
https://dl.doubtnut.com/l/_kPpAvT74Dg5M
https://dl.doubtnut.com/l/_mLYAp6YvWkru


4. Write the expansion for coefficient of performance of a refrigerator in

terms of heat released and heat absorbed.

Watch Video Solution

5. What type of thermodynamic process is associated with sudden

bursting of an inflated balloon?

Watch Video Solution

6. Define isochoric process. What is the work done in such process?

Watch Video Solution

7. The molar specific heat capacity at constant volume of a mono atomic

gas is  R, where R is universal gas constant. Find the value of

molar specific heat capacity of the gas at constant pressure.

(3/2)

https://dl.doubtnut.com/l/_n78XML6VDSVZ
https://dl.doubtnut.com/l/_3ebCdcathLZa
https://dl.doubtnut.com/l/_gGLJfbg8GtdC
https://dl.doubtnut.com/l/_vgzpXB5eIljE


Watch Video Solution

8. Prove 

Watch Video Solution

Cp − Cv = R

9. Give two points on comparison between isothermal and adiabatic

processes.

Watch Video Solution

10. What are the limitations of first law of thermodynamics? How are

these overcome in second law of thermodynamics? Explain briefly.

View Text Solution

https://dl.doubtnut.com/l/_vgzpXB5eIljE
https://dl.doubtnut.com/l/_Rdmko9Y31mAJ
https://dl.doubtnut.com/l/_r8YIspzttWeI
https://dl.doubtnut.com/l/_tC7aSRmuUJsm


11. A refrigerator is maintained (stabilizer kept inside) at . If room

temperature is , calculate the coefficient of performance.

Watch Video Solution

9∘C

36∘C

12. Using first law of thermodynamics derive the relation between

specific heat at constant pressure and constant volume.

Watch Video Solution

13. State the type thermodynamic process when (i) temperature is

constant.

Watch Video Solution

14. State the type thermodynamic process when (ii) volume is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_Q6SH0eHrPEIx
https://dl.doubtnut.com/l/_fSq7dks8L57r
https://dl.doubtnut.com/l/_OqP9y4Eby4eU
https://dl.doubtnut.com/l/_PyOlwp3Oc3fI


15. Define the coefficient of performance of a refrigerator.

Watch Video Solution

16. What is heat engine? Explain the principle and working of a heat

engine. Define its efficiency.

Watch Video Solution

17. An ideal gas is compressed at a constant temperature, will its

internal energy increase or decrease?

Watch Video Solution

18. Explain the two specific heats of a gas? Show that the difference

between two specific heats is equal to the universal gas constant.

https://dl.doubtnut.com/l/_PyOlwp3Oc3fI
https://dl.doubtnut.com/l/_x73D7jG6MSvE
https://dl.doubtnut.com/l/_e9byQnm3t9KL
https://dl.doubtnut.com/l/_UzT2qBxPJMw5
https://dl.doubtnut.com/l/_yKfr91UkD9TM


Watch Video Solution

https://dl.doubtnut.com/l/_yKfr91UkD9TM

