
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

KINETIC THEORY OF GASES

Illustration

1. The mass of hydrogen molecule is  kg. If  hydrogen

molecules strikes per second at 2  area of a rigid wall at an angle of 

 from the normal and rebound back with a speed of 1000 , then

3.32 × 10−27 1023

cm2

45∘ ms−1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1jDTXHnpiifl


the pressure exerted on the wall is 

Watch Video Solution

2. A parallel beam of particles of mass  moving with velocity  impinges

on a wall at an angle  to its normal. The number of particles per unit

volume in the beam is . If the collision of particles with the wall is elastic,

then the pressure exerted by this beam on the wall is

Watch Video Solution

m v

θ

n

https://dl.doubtnut.com/l/_1jDTXHnpiifl
https://dl.doubtnut.com/l/_SN8KfGEx7dZW
https://dl.doubtnut.com/l/_a5tv0nwPySO5


3. (a) Calculate (i) root-mean-square speed and (ii) the mean energy of 1

mol of hyderogen at STP given that density of hydrogen is .

(b) Given that the mass of a molecule of hydergen is  kg,

calculate Avogadro's number. (c ) Calculate Boltmann's constant.

Watch Video Solution

0.09kg/m3

3.34 × 10−27

4. Given molecular weight of hydrogen molecule is

. Calculate the root-mean-square speed of

hydrogen molecules  at .

Watch Video Solution

M = 2.016 × 10−3kg/mol

(H2) 373.15K(100∘C)

5. One mole of oxygen occupies a volume of 24 L at  and 1 atm

pressure. What is the rms speed of an oxygen? Find the total

translational kinetic energy and the total momentum of the molecules.

Watch Video Solution

20∘C

https://dl.doubtnut.com/l/_a5tv0nwPySO5
https://dl.doubtnut.com/l/_bty6bOvlH7SL
https://dl.doubtnut.com/l/_mFjurCsFrGAb


6.  mole of oxygen at  and  atmosphere pressure is enclosed in a

vessel. 

(a) Assuming the molecules to be moving with , �nd the number of

collisions per second which the molecules make with one square metre

area of the vessel wall. 

(b) The vessel is next thermally insulated and moves with a constant

speed . It is then suddenly stoppes. The process results in a rise of

temperature of the gas by . Calculate the speed 

 and .

Watch Video Solution

1g 27∘C 1

vrms

v0

1∘C

v0. [k = 1.38 × 10−23J /K NA = 6.02 × 1023 /mol]

7. A glass bulb of volume  is connected to another bulb of volume 

 by means of a tube of negligible volume. The bulbs contain dry

air and are both at a common temperature and pressure of  and

1.000 atm, respectively. The larger bulb is immersed in steam at 

and the smaller in melting ice at . Find the �nal common pressure.

Watch Video Solution

400cm3

200cm3

20∘C

100∘C

0∘

https://dl.doubtnut.com/l/_j9YEfdQNeHUm
https://dl.doubtnut.com/l/_0peIgK35T3UU


8. Explain whether (a) , (b)  and (c )  or otherwise

in Fig., which represent in isothermal, isobaric, and isochoric processes

for the same mass of an ideal gas, respectively. 

Watch Video Solution

T2 > T1 P2 > P1 V2 > V1

9. The three diagrams below depict three di�erent processes for a given

mass of an ideal gas. What information can be drawn regarding the

change of (a) pressure, (b) volume and (c ) temperature of the gas from

https://dl.doubtnut.com/l/_0peIgK35T3UU
https://dl.doubtnut.com/l/_OzfABMPWEMnd
https://dl.doubtnut.com/l/_ErYH2ghfCEHz


the plots as shown in Fig., respectively. 

Watch Video Solution

10. Draw the P-T and V-T diagrams of an isochoric process of n moles an

ideal gas from pressure  volume  to pressure , indicating the

pressures and temperatures of the gas in the initial and the �nal states.

Watch Video Solution

P0 V0 4P0

11. Draw the P-T and V-T diagrams for an isobabaric process of expansion,

corresponding to n moles of an ideal gas at pressure  from  to 

Watch Video Solution

P0 V0 2V0

https://dl.doubtnut.com/l/_ErYH2ghfCEHz
https://dl.doubtnut.com/l/_f6YHnGrPDcae
https://dl.doubtnut.com/l/_XOB3O5o69b2M
https://dl.doubtnut.com/l/_VY2oGm8nf0pa


12. A cyclic process ABCA shown in the V-T diagram is performed with a

constant mass of an ideal gas. Show the same process on a p-V diagram,

In the �gure, CA is parallel to the V-axis and BC is parallel to the T-axis.` 

`

Watch Video Solution

13. Calculate (a) the average kinetic energy of translation of an oxygen

molecule at  (b) the total kinetic energy of an oxygen molecule at 

 (c ) the total kinetic energy in joule of one mole of oxygen at .

Given Avogadro's number  and Boltzmann's constant 

.

Watch Video Solution

27∘C

27∘C 27∘

= 6.02 × 1023

= 1.38 × 10−23J /(mol − K)

14. A light container having a diatomic gas enclosed with in is moving

with velocity v. Mass of the gas is M and number of moles is n, 

https://dl.doubtnut.com/l/_VY2oGm8nf0pa
https://dl.doubtnut.com/l/_x5taA4Vy2C9x
https://dl.doubtnut.com/l/_fD2AuMR8qzTw


a. What is the kinetic energy of gas w.r.t. centre of mass of the system ? 

b. What is K.E. of gas w.r.t. ground ?

Watch Video Solution

15. Two nonconducting containers having volume  and  contain

monoatomic and dimatomic gases respectivley. They are connected as

shown in �gure. Pressure and temperature in the two containers are

 and  respectively. Initially stop cock is closed, if the stop coc

is opened �nd the �nal pressure and temperature.

Watch Video Solution

V1 V2

P1, T1 P2, T2

16. An ideal gas has a molar heat capacity at constant pressure of

. The gas is kept in a closed vessel of volume , at a

temperature of  and a pressure of 1.6 x 10^(6) Nm^(-2). An amount

2.49 x 10^(4) J of heat energy is supplied to the gas. calculate the �nal

temperature and pressure of the gas.

W t h Vid S l ti

Cp = 2.5R 0.0083m3

300K

https://dl.doubtnut.com/l/_fD2AuMR8qzTw
https://dl.doubtnut.com/l/_E7PQKNrVRCD0
https://dl.doubtnut.com/l/_PbUYtSfZdfzI


Watch Video Solution

17. A vessel of volume  contains hydrogen gas at temperature 300 K

and pressure 1 bar. Find the heat required to raise the temperature to

400 K. The molar heat capacity of hydrogen at constant volume is

.

Watch Video Solution

0.2m3

5cal/molK

18. About 0.014 kg nitrogen is enclosed in a vessel at temperature of

 How much heat has to be transferred to the gas to double the rms

speed of its molecules ? 

Watch Video Solution

27∘C

(R = 2cal/molK)

19. A gaseous mixture enclosed in a vessel contains 1 g mole of a gas A

(why =5/3) and another gas B (with =7/5) at a temperature T. The gasesλ λ

https://dl.doubtnut.com/l/_PbUYtSfZdfzI
https://dl.doubtnut.com/l/_a9HSXFx2ap6C
https://dl.doubtnut.com/l/_wqg1KZSxIdri
https://dl.doubtnut.com/l/_JLYk6RJ3wSkZ


A and B do not react with each other and assumed to be ideal. The

number of gram moles of B, if  for the gaseous mixture is 19/13 is

Watch Video Solution

λ

20. How much heat energy should be added to the gaseous mixture

consisting of 1 g of hydrogen and 1g of helium to raise it s temperature

from  to   

(a) at constant volume,

b. at constant pressure ?

Watch Video Solution

0∘C 100∘C

(R = 2cal/molK)

21. Calculate the speci�c heat capacity  of a gaseous mixture consisting

of  moles of a gas of adiabatic exponent  and  moles of another

gas of adiaqbatic exponent .

Watch Video Solution

Cr

v1 γ1 v2

γ2

https://dl.doubtnut.com/l/_JLYk6RJ3wSkZ
https://dl.doubtnut.com/l/_jGPBcdZht79M
https://dl.doubtnut.com/l/_tUwmAuEsSmt3
https://dl.doubtnut.com/l/_C6fxndZGab5S


22. A vessel of volume  contains a mixture of hydrogen at 

 temperature and  Pressure. The mass of the

mixture is . Calculate the masses of hydrogen and helium in the

given mixture.

Watch Video Solution

2 × 10−2m3

47∘C 4.15 × 105N /m2

10−2kg

23. Figure shows a cylinder closed by a movable piston containing an

ideal gas. The piston is quickly pushed down from position 2. The piston

is held at position 2 until the gas is again at  and then is slowly

raised back to position 1. Represent the whole operation on a P-V

diagram. If 100 g of ice melts during the cycle, how much work is done on

0∘C

https://dl.doubtnut.com/l/_C6fxndZGab5S
https://dl.doubtnut.com/l/_H7A6MZQLy0Q6


the gas? 

Watch Video Solution

24. A quantity of gas occupies an initial volume  at pressure  and

temperature . It expands to a volume V (a) constant temperature and

V0 p0

T0

https://dl.doubtnut.com/l/_H7A6MZQLy0Q6
https://dl.doubtnut.com/l/_jJdS6PYMboKD


(b) constant pressure. In which case does the gas do more work ? 

Watch Video Solution

25. A sample of ideal gas is expanded to twice its original volume of

 in a quasi-static process for which , with 

, as shown in Fig. How much work is done by the

1.00m3 p = αV 2

α = 5.00atm/m6

https://dl.doubtnut.com/l/_jJdS6PYMboKD
https://dl.doubtnut.com/l/_0TAKzcx6FeyN


expanding gas? 

Watch Video Solution

26. Determine the work done by an ideal gas doing .

Given  and 

1 → 4 → 3 → 2 → 1

P1 = 105Pa, P0 = 3 × 105Pa, P3 = 4 × 105Pa

https://dl.doubtnut.com/l/_0TAKzcx6FeyN
https://dl.doubtnut.com/l/_6FFCLv74pmzA


.  

Watch Video Solution

V2 − V1 = 10L

27. An ideal gas is enclosed in a cylinder with a movable piston on top of

it. The piston has a mass of 800 g and an area of  and is free slide

up and down, keeping the pressure of the gas constant. How much work

is done on the gas as the temperature of 0.200 mol of the gas is raised

from  to  ?

Watch Video Solution

5.00cm2

20.0∘C 300∘C

https://dl.doubtnut.com/l/_6FFCLv74pmzA
https://dl.doubtnut.com/l/_GEcBzheo9VR6
https://dl.doubtnut.com/l/_bgmOeogAvWWM


28. The cylinder shown in the �gure has conducting walls and

temperature of the surrounding is T, the pistonj is initially in equilibrium,

the cylinder contains n moles of a gas, Now the piston is displaced slowly

by an external agent to make the volume double of the initial. Find work

done by external agent in term of n, R, T 

Watch Video Solution

29. A non conducting piston of mass m and area of cross section A is

placed on a non conducting cylinder as shown in �gure. Temperature,

spring constant, height of the piston are given by T,K,h respectively.

Initially spring is relaxed and piston is at rest. Find 

https://dl.doubtnut.com/l/_bgmOeogAvWWM
https://dl.doubtnut.com/l/_lMqhG8xiSVBa


(a) Number of moles 

(b) Work done by gas to displane the piston by distance d when the gas is

heated slowly. 

(c ) Find the �nal temperature 

Watch Video Solution

30. When a thermodynamic system is taken from an initial state I to a

�nal state F along the path IAF, as shown in Fig. the heat energy absorbed

by the system is  and work done by the system is . If

the same system is taken along the path IBF, the value of .  

(a) If  for the curved path FI, how much heat energy is lost by

Q = 55J W = 25J

Q = 35J

W = − 15J

https://dl.doubtnut.com/l/_lMqhG8xiSVBa
https://dl.doubtnut.com/l/_tcmcR6WfSCs4


the system along this path ? 

(b) If , what is  ?  

(d) If , what is Q for the process BF and IB ?

Watch Video Solution

U1 = 10J UF

UB = 20J

31. How much work is done on the steam when 1.00 mol of water at

 boils and becomes 1.00 mole of steam at  at 1.00 atm

pressure? Assume the steam to behave as an ideal gas , determine the

change in the internal energy of the material as it vapourizes.

Watch Video Solution

100∘C 100∘C

32. An ideal gas initially at 300 K undergoes an isobaric expansion at 2.50

k Pa. If the volume increases from  to  and 12.5 kJ is

transferred to the gas by heat, what are (a) the change in its internal

energy and (b) its �nal temperature ?

Watch Video Solution

1.00m2 3.00m3

https://dl.doubtnut.com/l/_tcmcR6WfSCs4
https://dl.doubtnut.com/l/_o6jjG6pSoDPL
https://dl.doubtnut.com/l/_dNZlR579rJNl


33. The temperature of 3 kg of nitrogen is raised form  to ,

Compute the heat added, the work done, and the change in internal

energy if (a) this is done at constant volume and (b) if the heating is at

constant pressure. For nitrogen 

 and .

Watch Video Solution

10∘C 100∘C

Cp = 1400Jkg−1K −1 Cv = 740Jkg−1K −1

34. Gaseous hydrogen contained initially under standard conditions in

sealed vessel of volume  was cooled by . Find how

much the internal energy of the gas will change and what amount of heat

will be lost by the gas.

Watch Video Solution

V = 5L ΔT = 55K

35. The volume of a monatomic ideal gas increases linearly with pressure,

as shown in Fig. Calculate (a) increase in internal energy, (b) work done by

https://dl.doubtnut.com/l/_dNZlR579rJNl
https://dl.doubtnut.com/l/_T47Lmy0iv2jh
https://dl.doubtnut.com/l/_s1536iEp4NGd
https://dl.doubtnut.com/l/_M5HmqGvUFRjR


the gas and (c ) heat supplied to the gas. 

Watch Video Solution

36. A Vessel contains helium, which expands at constant pressure when 15

kJ of heat is supplied to it. What will be the variation of the internal

energy of the gas? What is the work performed in the expansion?

Watch Video Solution

37. The volume of one mode of an ideal gas with adiabatic exponent  is

varied according to the law , where a is constant . Find the

γ

V = a/T

https://dl.doubtnut.com/l/_M5HmqGvUFRjR
https://dl.doubtnut.com/l/_Nu8wEMVsHwiu
https://dl.doubtnut.com/l/_zcxavhSj7hAO


amount of heat obtained by the gas in this process, if the temperature is

increased by .

Watch Video Solution

ΔT

38. A 2.00 mol sample of helium gas initially at 300 K and 0.400 atm is

compressed isothermally to 1.20 atm. Noting that the helium behaves as

an ideal gas, �nd (a) the �nal volume of the gas, (b) the work done on the

gas and (c ) the energy transferred by heat.

Watch Video Solution

39. As a result of the Isobaric heating by , one mole of a

certain ideal gas receives heat Q = 1.6 kJ. Find the work performed by the

increment of its intenal energy, and the value of its adiabatic exponent .

Watch Video Solution

ΔT = 72K

γ

https://dl.doubtnut.com/l/_zcxavhSj7hAO
https://dl.doubtnut.com/l/_MK5iUuP2799z
https://dl.doubtnut.com/l/_JNVzDR8aAGxN


40. Six grams of hydrogen gas at a temperature of 273 K isothoermally

expanded to �ve times its initial volume and then isochorically heated so

that the pressure in the �nal state becomes equal to that in the initial

state. Find the total amount of heat absorbed by the gas during the

entire process.

Watch Video Solution

41. Two moles of an ideal gas at  cooled at constant volume so that

the pressure is reduced to half the initial value. Then as a result of

heating at constant pressure. Find the total heat absorbed by the gas, if

 is the gas constant.

Watch Video Solution

300K

R

42. T-V curve of cyclic process is shown below, number of moles of the gas

are n �nd the total work done during the cycle. 

https://dl.doubtnut.com/l/_4hyyuU5gmQ3I
https://dl.doubtnut.com/l/_0w0aBVxoeyXy
https://dl.doubtnut.com/l/_eWAMclUCldk2


Watch Video Solution

43. P-T curve of a cyclic process is shown. Find out the works done by the

gas in the given proces if number of moles of the gas are n. 

Watch Video Solution

https://dl.doubtnut.com/l/_eWAMclUCldk2
https://dl.doubtnut.com/l/_RzsI1vhZzj3b


44. In a cylinder, 2.0 moles of an ideal monatomic gas initially at 

Pa and 300 K expands until its volume doulbles. Compute the work done

if the expansion is (a) isothermal, (b) adiabatic and (c ) isobaric.

Watch Video Solution

1.0 × 106

45. One mole of a perfect gas, initally at a pressure and temperature of

 and 300 K, respectively, expands isothermally unitl its volume

is doubled and then adiabatically until its volume is again doubled. Find

�nal pressure and temperature of the gas Find the total work done

during the isothermal and adiabatic processes. Given . Also draw

105N /m2

γ = 1.4

https://dl.doubtnut.com/l/_RzsI1vhZzj3b
https://dl.doubtnut.com/l/_jel8WeNI3LYk
https://dl.doubtnut.com/l/_AB8Z5WMDfVX3


the P-V diagram for the process. 

Watch Video Solution

46. An ideal gas  is taken through a process in which the

pressure and the volume vary as . Find the values of (b) for

which the speci�c heat capacity of the gas for the process is zero.

Watch Video Solution

(Cp /CV = (γ)

P = aV b

47. A cylindrical container having non-conducting walls is partitioned in

two equal parts such that the volume of the each parts is eqaul to  AV0

https://dl.doubtnut.com/l/_AB8Z5WMDfVX3
https://dl.doubtnut.com/l/_hk6z36inThTN
https://dl.doubtnut.com/l/_329sLDxPfsUf


movable non-conducting piston is kept between the two parts. Gas on

left is slowly heated so that the gas on right is compressed upto volume

. Find pressure and temperature on both sides if initial pressure and

temperature, were  and  respectively. Also �nd heat given by the

heater to the gas (number of moles in each parts is n) 

Watch Video Solution

V0 /8

P0 T0

48. A reversible heat engine carries 1 mole of an ideal monatomic gas

around the cycle 1-2-3-1. Process 1-2 takes place at constant volume,

process 2-3 is adiabatic, and process 3-1 takes place at constant pressure.

Complete the values for the heat , the change in internal energy ,

and the work done , for each of the three processes and for the cycle as

ΔQ ΔU

Δ

https://dl.doubtnut.com/l/_329sLDxPfsUf
https://dl.doubtnut.com/l/_BucnJjRGq8R1


a whole. 

Watch Video Solution

49. consider the cyclic process ABCA on a sample of 2.0 mol of an ideal

gas as shown in the �g. temperature of the gas at A and B are 300 K and

500 k respectively. A total of 1200 J heat is withdrawn from the sample in

the process. Find the work done by the gas in part BC. take

https://dl.doubtnut.com/l/_BucnJjRGq8R1
https://dl.doubtnut.com/l/_p0i4Sh4NI24A


  

Watch Video Solution

R = 8.3JK −1mol−1

50. A sample of an ideal gas has pressure , volume  and tempreture 

. It is isothermally expanded to twice its original volume.It is then

compressed at constant pressure to have the original volume . Finally,

the gas is heated at constant volume to get the original temperature.

(a) Show the process in a V-T diagram 

(b) Calculate the heat absorbed in the process.

Watch Video Solution

p0 V0

T0

V0

https://dl.doubtnut.com/l/_p0i4Sh4NI24A
https://dl.doubtnut.com/l/_c4rmPze9jXRC


51. Helium gas goes through a cycle ABCDA (consisting of two isochoric

and two isobaric lines) as shown in �gure. E�ciency of this cycle is nearly :

Watch Video Solution

52. Three moles of an ideal gas at a pressure  and temperature  is

isothermally expanded to twice its initial volume. It is then compressed at

constant pressure to its original , volume. Finally the gas is compressed

PA TA

https://dl.doubtnut.com/l/_iizrAamR0nTH
https://dl.doubtnut.com/l/_WdYDbNOKEGih


at constant volume to its original pressure  

(a) Sketch the P-V and P-T diagrams for the complete process. 

(b) Calculate the net work done by the gas, and net heat supplied to the

gas during the complete process.

Watch Video Solution

PA

53. An ideal gas is taken round a cyclic thermodynamic process ABCA as

shown if Fig. If the internal energy of the gas at point A is assumed zero

while at B it is 50 J. The heat absorbed by the gas in the process BC is 90 J.

(a) What is the internal energy og the gas at point C ? 

(b) How much heat energy is absorbed by the gas in the process AB? 

(c ) Find the heat energy rejected or absorbed by the gas in the process

CA. 

https://dl.doubtnut.com/l/_WdYDbNOKEGih
https://dl.doubtnut.com/l/_HUhWALvfm6co


(d) What is the net work done by the gas in the complete cycle ABCA ? 

Watch Video Solution

54. A �xed mass of oxygen gas performs a cyclic process ABCA as shown.

Find the e�ciency of the process. 

https://dl.doubtnut.com/l/_HUhWALvfm6co
https://dl.doubtnut.com/l/_x3w4dRHXUKOX


Watch Video Solution

55. n moles of a diatomic gas has undergone a cyclic process ABC as

shown in �gure. Temperature at a is . Find volume at C  T0

https://dl.doubtnut.com/l/_x3w4dRHXUKOX
https://dl.doubtnut.com/l/_nYEYkO4QfrT5


Solved Examples

Watch Video Solution

1. A vessel containing 1 g of oxygen at a pressure of 10 atm a temperature

of . It is found that because of a leak, the pressure drops to 

of its original value and the temperature falls to . Find the volume

of the vessel and the mass of oxygen that is leaked out.

h id l i

47∘C 5/8th

27∘C

https://dl.doubtnut.com/l/_nYEYkO4QfrT5
https://dl.doubtnut.com/l/_BgNxZ2mIl5Em


Watch Video Solution

2. An ideal gas (2.0 moles) is carried round a cycle as shown. If the process

 is isothermal and . Determine  

a. work done, 

b. change in internal energy, 

c. heat supplied to the system during processes ,  and .

Watch Video Solution

b → c CV = 3cal/mol/K

a → b b → c c → a

3. Figure. Shows three processes for an ideal gas. The temperature at 'a' is

600 K, pressure of 1 atm, and volume 1 L. The volume at 'b' is 4 L. Out of

two processes, ab and ac, one is adiabatic and other is isothermal. The

ratio of speci�c heats of the gas is 1.5. 

a. Which of the processes ab and ac is adiabatic ? Why 

b. Compute the pressure of the gas at b and c. 

c. Compute the temperature at b and c. 

https://dl.doubtnut.com/l/_BgNxZ2mIl5Em
https://dl.doubtnut.com/l/_D4ZhP3CoC3sI
https://dl.doubtnut.com/l/_qxMFrSX3xOCP


d. Complete the volume at c. 

Watch Video Solution

4. N molecules each of mass m of gas A and 2N molecules each of mass

2m of gas B are contained in the vessel which is maintained at a

temperature T. The mean square of velocity of the molecules of B type is

denoted by  and the mean square of the x-component of the velocity of

A type is denoted by  The ratio of  is

Watch Video Solution

v2

w2. w2 : v2

https://dl.doubtnut.com/l/_qxMFrSX3xOCP
https://dl.doubtnut.com/l/_xXb8Zelrr2Wt
https://dl.doubtnut.com/l/_YlErviFfJ8w6


5. Two moles of an ideal monoatomic gas is taken through a cycle ABCA as

shown in the P-T diagram. During the process AB , pressure and

temperature of the gas very such that . It ,

calculate 

  

(a) the work done on the gas in the process AB and 

(b) the heat absorbed or released by the gas in each of the processes.

Give answer in terms of the gas constant R.

Watch Video Solution

PT = Cons tan t T1 = 300K

6. A smooth vertical tube having two di�erent cross sections is open from

both the ends but closed by two sliding pistions as shown in Fig. and tied

https://dl.doubtnut.com/l/_YlErviFfJ8w6
https://dl.doubtnut.com/l/_yz35PxpfyjiS


with an inextensible string. One mole of an ideal gas is enclosed between

the piston The di�erence in cross-sectional areas of the two pistons is

given . The masses of piston are  and  for larger and smaller

one, respectively. Find the temperature by which tube is raised so that

the pistons will be displaced by a distance l. Take atmospheric pressure

equal to   

Watch Video Solution

ΔS m1 m2

P0

https://dl.doubtnut.com/l/_yz35PxpfyjiS


7. Two moles of helium gas  are initially at temperature 

and occupy a volume of 20 litres. The gas is �rst expanded at constant

pressure until the volume is doubled. Then it undergoes an adiabatic

change until the temperature returns to its initial value. 

(i) Sketch the process on a p-V diagram. 

(ii) What are the �nal volume and pressure of the gas? 

(iii) What is the work done by the gas ?

Watch Video Solution

(λ = 5/3) 27∘C

8. An ideal monoatomic gas is con�ned in a cylinder by a spring-loaded

piston of cross-section . Initially the gas is at 300K and

occupies a volume of  and the spring is in its relaxed

(unstretched, unompressed) state, �g. The gas is heated by a small

electric heater until the piston moves out slowly by 0.1m. Calculate the

�nal temperature of the gas and the heat supplied (in joules) by the

heater. The force constant of the spring is , atmospheric

pressure is . The cylinder and the piston are thermally

8.0 × 10−3m2

2.4 × 10−3m3

8000N /m

1.0 × 105Nm−2

https://dl.doubtnut.com/l/_v9tzRMhDAoTy
https://dl.doubtnut.com/l/_MxYsynMnFkIz


insulated. The piston is massless and there is no friction between the

piston and the cylinder. Neglect heat loss through lead wires of the

heater. The heat capacity of the heater coil is negligible. Assume the

spring to be massless. 

Watch Video Solution

9. Three moles of an ideal gas at a pressure  and temperature  is

isothermally expanded to twice its initial volume. It is then compressed at

constant pressure to its original , volume. Finally the gas is compressed

at constant volume to its original pressure  

(a) Sketch the P-V and P-T diagrams for the complete process. 

PA TA

PA

https://dl.doubtnut.com/l/_MxYsynMnFkIz
https://dl.doubtnut.com/l/_zmIGAJahbgBW


(b) Calculate the net work done by the gas, and net heat supplied to the

gas during the complete process.

Watch Video Solution

10. Two moles of helium gas undergo a cyclic process as shown in Fig.

Assuming the gas to be ideal, calculate the following quantities in this

process 

  

(a) The net change in the heat energy 

(b) The net work done 

(c) The net change in internal energy

Watch Video Solution

https://dl.doubtnut.com/l/_zmIGAJahbgBW
https://dl.doubtnut.com/l/_HPP0V8eByHWz


11. One mole of a monoatomic ideal gas is taken through the cycle shown

in Fig: 

: adiabatic expansion  

: cooling at constant volume  

: adiabatic compression  

: heating at constant volume  

  

The pressure and temperature at A,B,etc. are denoted by 

etc. respectively. Given that , 

, calculate the following quantities:  

(i) The work done by the gas in the process   

A → B

B → C

C → D

D → A

PA, TA, PB, TB

TA = 1000K

PB = (2/3)PA and PC = (1/3)PA

A → B

https://dl.doubtnut.com/l/_HPP0V8eByHWz
https://dl.doubtnut.com/l/_05zazfcDsfHb


(ii) The heat lost by the gas in the process .  

(iii) The temperature . [Given : ]

Watch Video Solution

B → C

TD (2/3)2 / 5 = 0.85

12. A sample of 2 kg of monatomic helium (assumed ideal) is taken

through the process ABC another sample of 2 kg of the same gas is taken

through the process ADC as shown in Fig. Given molecular mass of helium

= 4. 

a. What is the temperature of helium in each of the states A, B, C and D ? 

b. Is there any way of telling afterwards which sample of helium went

through the process ABC and which went through the process ADC ?

Write yes or no. 

https://dl.doubtnut.com/l/_05zazfcDsfHb
https://dl.doubtnut.com/l/_O00ScsIGgDHm


How much is the heat involved in each of the process ABC and ADC ? 

Watch Video Solution

13. One mole of an ideal monatomic gas is taken round the cyclic process

ABCA as shown in �gure. Calculate 

https://dl.doubtnut.com/l/_O00ScsIGgDHm
https://dl.doubtnut.com/l/_jdFDYvxQFxsl


  

(a) the work done by the gas. 

(b) the heat rejected by the gas in the path CA and the heat absorbed by

the gas in the path AB, 

(c) the net heat absorbed by the gas in the path BC, 

(d) the maximum temperature attained by the gas during the cycle.

Watch Video Solution

14. A masslesss piston divides a closed thermallyy insulated cylinder into

two equal parts. One part contains M = 28 g of nitrogen. At this

temperature, one-third of molecules are dissociated into atoms and the

other part is evacuated. The piston is released and the gas �lls the whole

https://dl.doubtnut.com/l/_jdFDYvxQFxsl
https://dl.doubtnut.com/l/_18XGMoOK2qAb


Exercise 2.1

volume of the cylinder at temperature . Then, the piston is slowly

displaced back to its initial position. calculate the increases in internal

energy of the gas. Neglect further dissociation of molecules during, the

motion of the piston.

Watch Video Solution

T0

1. The average kinetic energy per molecule of all monatomic gases is the

same at the same temperature. Is this ture or false ?

Watch Video Solution

2. What happens to the random motion when an ideal gas undergoes

free expansion (i.e., expansion into a vacuum) ?

Watch Video Solution

https://dl.doubtnut.com/l/_18XGMoOK2qAb
https://dl.doubtnut.com/l/_cMkW15Yxam8C
https://dl.doubtnut.com/l/_T6M71mDwQTpe
https://dl.doubtnut.com/l/_CfpxU35gm0ci


3. The highest vacuum attained so far is of the order of  mm of

mercury. How many molecules are there in 1 cc of a vessel under such a

high vacuum at  ?

Watch Video Solution

10−11

0∘C

4. A thermally insulated vessel with gaseous nitrogen at a temperature of

 moves with velocity . How much (in percentage) and in

what way will the gas pressrue change if the vessel is brought to rest

suddenly ?

Watch Video Solution

27∘C 100m/s−1

5. Find the molar mass and the number of degrees of freedom of

molecules in a gas if its heat capacities are  and 

Watch Video Solution

Cv = 650Jkg−1K −1

CP = 910Jkg−1K −1

https://dl.doubtnut.com/l/_CfpxU35gm0ci
https://dl.doubtnut.com/l/_IAB3hbQ8pVj5
https://dl.doubtnut.com/l/_g9FryYYMfXHm


6. At  and  atm pressure, the density of a gas is 

.  

a. Find  for the gas molecules.  

b. Find the molecular weight of the gas and identify it.

Watch Video Solution

127∘C 1.00 × 10−2

1.24 × 10−2kgm−3

vrms

7. The mass of a gas molecule can be computed form the speci�c heat at

constant volume. Take  for argon and calculate  

a. the mass of an argon atom 

b. the atomic weight of argon.

Watch Video Solution

CV = 0.075kcalkg−1k−1

8. In a certain  of the energy of molecules is associated with the

ratation of molecules and the rest of it is associated with the motion of

the centre of mass. 

(a) What is the average translational energy of one such molecule when

( )th
2

5

https://dl.doubtnut.com/l/_toJPDTqjW8rw
https://dl.doubtnut.com/l/_Mr840wj3adof
https://dl.doubtnut.com/l/_igsQpneaEzcJ


the temperature id  ?  

(b) How much energy must be supplied to one mole of thsi gas constant

volume to raise the temperature by  ?

Watch Video Solution

27∘C

1∘C

9. If the water molecules in 1 g of water were distributed uniformaly over

the surface of the earth, how many molecules would there be in  of

the earth's surface (radius of the earth = 64 km)?

Watch Video Solution

1m2

10. How many degress of freedom have the gas molecules, if under

standard conditions the gas density is  and velocity of

sound propagation o it is  ?

Watch Video Solution

ρ = 1.3kg/m3

v = 330m/s

https://dl.doubtnut.com/l/_igsQpneaEzcJ
https://dl.doubtnut.com/l/_vrVlS0UB7TxH
https://dl.doubtnut.com/l/_5bW1pdznMWig


11. The temperature of a gas consisting of rigid diatomic moleculoes is T =

300 K. Calculate the angular root-mean square velocity of a rotating

molecules if its moment of inertia is .

Watch Video Solution

I = 2.0 × 10−40kgm2

12. The molar speci�c heat capacity of all monatomic gases is the same. Is

this ture of false ? (Assumed ideal nature.)

Watch Video Solution

13. One mole of a monatomic ideal gas is mixed with one mole of a

diatomic ideal gas. The molar speci�c heat of the mixture at constant

volume is___________.

Watch Video Solution

https://dl.doubtnut.com/l/_47hngu8CXGFs
https://dl.doubtnut.com/l/_Tkoa40vcQGW6
https://dl.doubtnut.com/l/_LU0G6RifNHWT


14. A gas has been subjected to isochoric-isobaric processes 1-2-3-4-1 see

Fig. Plot this process on T - V and P - T diagrams. 

Watch Video Solution

15. A gas has been subjected to an isothermal-isochromic cycle 1-2-3-4-1

see Fig. Represent the same cycle on P - V and P - T diagrams. 

https://dl.doubtnut.com/l/_LliKjhORTY6d
https://dl.doubtnut.com/l/_DpVADmYutRn3


Watch Video Solution

16. Calculate  of a gaseous mixture consisting of 3 moles of nitrogen and

2 moles of carbon dioxide.

Watch Video Solution

γ

17. A closed container of volume contains a mixture of neon and

argon gases, at a temperature of  and pressure of .

The total mass of the mixture is 28g. If the molar masses of neon and

0.02m3

27∘C 1 × 105Nm−2

https://dl.doubtnut.com/l/_DpVADmYutRn3
https://dl.doubtnut.com/l/_B0qCWTJGDeV4
https://dl.doubtnut.com/l/_YuPitdiJNm6w


argon are  respectively, �nd the masses of the

individual gasses in the container assuming them to be ideal (Universal

gas constant ).

Watch Video Solution

20 and 40gmol−1

R = 8.314J /mol − K

18. Equal masses of air are sealed in two vessels, one of volume  and

the other of volume . If the �rst vessel is maintained at a temperature 

 and the other at , �nd the ratio of the pressures in the two

vessels.

Watch Video Solution

V0

2V0

300K 600K

19. A glass container encloses a gas a pressure of  pa and 300 K

temperature. The container walls can bear a maximum pressure of  Pa.

If the temperature of container is gradually increased, �nd the

temperature at which the container will break.

Watch Video Solution

8 × 105

106

https://dl.doubtnut.com/l/_YuPitdiJNm6w
https://dl.doubtnut.com/l/_ynmtuhzK4k4q
https://dl.doubtnut.com/l/_KvemNEXiKt50


Exercise 2.2

20. Calculate the number of molecules in 1 cc of an ideal gas at  a

pressure of 10 mm of mercury. Mean kinetic energy of molecule at 

is  erg, the density of mercury is 13.6 .

Watch Video Solution

27∘C

27∘C

4 × 10−14 g/

1. Explain why the temperature of a gas drops in an adiabatic expansion,

on basis of the kinetic theory of gases,

Watch Video Solution

2. Explain why a gas cools on sudden expansion on the basis of the

principles of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_KvemNEXiKt50
https://dl.doubtnut.com/l/_Mk4ToXdO1cX5
https://dl.doubtnut.com/l/_iakVYme0hepg
https://dl.doubtnut.com/l/_vd4GQaBpnVWn


3. A 15 g mass of nitrogen gas is enclosed in a vessel at a temperature

C. Amount of heat transferred to the gas, so that rms velocity of

molecules is doubled, is about : 

[Take  mole]

Watch Video Solution

27∘

R = 8.3J /K

4. A gas consisting of a rigid diatomic molecules was initially under

standard condition.Then,gas was compressed adiabatically to one �fth of

its intitial volume What will be the mean kinetic energy of a rotating

molecule in the �nal state?

Watch Video Solution

5. Can one distinguish between the internal energy of a body acquired by

het transfer and that acquired by the performance of work on it by an

etenal agent ?

Watch Video Solution

https://dl.doubtnut.com/l/_mQX8iZwLpf2e
https://dl.doubtnut.com/l/_qCVPapJLLrKL
https://dl.doubtnut.com/l/_cqBzMUpm4LBv


Watch Video Solution

6. A theoms �ask contains co�ee. It is vigorously sheken, considering the

co�ee as the system. (a) Does its temperature rise ? (b) Has heat been

added to it ? (c ) Has work been done on it ?

Watch Video Solution

7. Does a gas do any work when it expands adiabatically ? If so, what is the

source of the energy needed to do this work ?

Watch Video Solution

8. A block returns to its initial position after dissipating mechanical

energy in the from of heat through frictionn. Is this process reversibe or

irreversible ?

Watch Video Solution

https://dl.doubtnut.com/l/_cqBzMUpm4LBv
https://dl.doubtnut.com/l/_3oyJxgHt3HVi
https://dl.doubtnut.com/l/_aXEuTXeuAMe7
https://dl.doubtnut.com/l/_jQFTPKUEjyYn
https://dl.doubtnut.com/l/_qC4UNe5gLQWp


9. Explain why the temperature of a gas drops in an adiabatic expansion,

on basis of the kinetic theory of gases,

Watch Video Solution

10. In what process is the heat added entirely converted into internal

energy of the system ?

Watch Video Solution

11. When a gas is compressed adiabaticlly, it becomes more elasitc. Is this

ture ?

Watch Video Solution

12. A cylinder contains 3 moles of oxygen at a temperature of . The

cylinder is provided with a frictionless piston which maintains a constant

27∘C

https://dl.doubtnut.com/l/_qC4UNe5gLQWp
https://dl.doubtnut.com/l/_9wDmI1rMkxSU
https://dl.doubtnut.com/l/_OZlbjOui5eIr
https://dl.doubtnut.com/l/_K1LafRyQl98a


pressure of 1 atm on the gas. The gas is heated until its temperature rises

to .  

a. How much work is done by the gas in the process ? 

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

c. How much heat was supplied to the gas ? 

For oxygen .

Watch Video Solution

127∘C

CP = 7.03calmol−1. ∘ C −1

13. What amount of heat is to be transferred to nitrogen in an isobaric

heating process so that the gas may perform 2 J work?

Watch Video Solution

14. As a result of the isobaric heating by , one mole of a

certain ideal gas obtain an amount of heat . Find the work

performed by the gas, the increment of its internal energy and .

Watch Video Solution

ΔT = 72K

Q = 1.6kJ

γ

https://dl.doubtnut.com/l/_K1LafRyQl98a
https://dl.doubtnut.com/l/_D6AqlGN5twfl
https://dl.doubtnut.com/l/_pOOVEdt5ILmo


15. A certain mass of a gas is compressed �rst adiabatically, and then

isothermally. In both cases, the initial state of the gas is the same. Is the

work done  in the �rst case greater than the work done  in the

second case ? Explain. 

Watch Video Solution

W1 W2

16. A cylindrical vessel of 28 cm diameter contains 20 g of nitrogen

compressed by a piston supporting a weight of 75 kg. The temperature of

the gas is . What work will the gas do if it is heated to a

temperature of  ? What amount of heat should be supplied ? To

17∘C

250∘C

https://dl.doubtnut.com/l/_pOOVEdt5ILmo
https://dl.doubtnut.com/l/_Bm2DNKP6VqqK
https://dl.doubtnut.com/l/_D2udhUZL0J1Q


what distance will the weight be raised? The process should be assumed

to be isobaric, the heating of the vessel as well as the external pressure is

negligible.

Watch Video Solution

17. One mole of oxygen is heated at constant pressure starting at .

How much heat energy must be added to the gas to double its volume ?

Watch Video Solution

0∘C

18. An ideal gas expands adiabatically from an initial temperature  to a

�nal temperature . Prove that the work done by the gas is 

.

Watch Video Solution

T1

T2 CV (T1 − T2)

https://dl.doubtnut.com/l/_D2udhUZL0J1Q
https://dl.doubtnut.com/l/_qAzqcse5JqCP
https://dl.doubtnut.com/l/_Ush3DvAJAXNi


19. An ideal gas whose adiabatic exponent equals  expands so that the

amount of heat transferred to it is equal to the decrease of its internal

energy. Find 

a. the molar heat capacity of the gas, and 

b. the T -V equation for the process.

Watch Video Solution

γ

20. On mole of argon expands polytropically, the polytropic constant

being 1.5, that is, the process proceeds according to the law  =

constant. In the process, its temperature change by . Find  

a. the amount of heat obtained by the gas. 

b. the work performed by the gas.

Watch Video Solution

pV 1.5

ΔT = − 26K

21. Find out the work done in the given graph. Also draw the

corresponding T -V curve and P-T curve. 

https://dl.doubtnut.com/l/_jlYQOSU1xTSM
https://dl.doubtnut.com/l/_NXP8zRcAyHpV
https://dl.doubtnut.com/l/_lgxdt7oc836W


Watch Video Solution

22. Two moles of a diatomic gas at 300 K are kept in a nonconducting

container enclosed by a piston . Gas is now compressed to increase the

temperature from 300 K to 400 K. Find word done by the gas 

Watch Video Solution

https://dl.doubtnut.com/l/_lgxdt7oc836W
https://dl.doubtnut.com/l/_yVCYWLoMGlnL


23. A sample of an ideal gas is taken through a cycle as shown in �gure. If

absorbs 50 J of energy during the process AB, no heat during BC, rejects

70 J during CA. 40 J of work is done on the gas during BC. Internal energy

of gas at A is 1500 J, the internal energy at C would be 

Watch Video Solution

24. The internal energy of a monatomic ideal gas is 1.5 nRT. One mole of

helium is kept in a cylinder of cross section . The cylinder is closed

by a light frictionless piston. The gas is heated slowly in a process during

8.5cm2

https://dl.doubtnut.com/l/_jczyCISsXPuG
https://dl.doubtnut.com/l/_EPNMhlIvY68i


which a total of 42J heat is given to the gas. if the temperature rise

through , �nd the distance moved by the piston. atmoshphere

pressure `=100 kPa.

Watch Video Solution

2oC

25. A sample of ideal gas  is heated at constant pressure. If 

 of heat is supplied to gas, �nd  and .

Watch Video Solution

(γ = 1.4)

140J ΔU ΔW

26. P-V curve of a diatomic gas is shown in the Fig. Find the total heat

given to the gas in the process   A → B → C

https://dl.doubtnut.com/l/_EPNMhlIvY68i
https://dl.doubtnut.com/l/_LfwxATSsqNuI
https://dl.doubtnut.com/l/_e5vD1Agn2MdB


Watch Video Solution

27. A monoatomic gas is enclosed in a non-conducting cylinder having a

piston which can move freely. Suddenly gas is compressed to  of its

initial volume. Find the �nal pressure and temperature if initial pressure

1/8

https://dl.doubtnut.com/l/_e5vD1Agn2MdB
https://dl.doubtnut.com/l/_JxFLkHgj2EMe


and temperature are  and  respectively.  

Watch Video Solution

P0 T0

28. A non-conducting cylinder having volume  is partitioned by a �xed

non conducting wall in two equal part. Partition is attached with a valve.

Right side of the partition is a vacuum and left part is �lled with a gas

having pressure and temperature  and  respectively. If valve is

2V0

P0 T0

https://dl.doubtnut.com/l/_JxFLkHgj2EMe
https://dl.doubtnut.com/l/_l6TgXAlCsVUw


Subjective

opened �nd the �nal pressure and temperature of the two parts. 

Watch Video Solution

1. Five grams of helium having rms speed of molecules  and 

of oxygen having rms speed of  are introduced into a thermally

isolated vessel. Find the rms speeds of helium and oxygen individually

when thermal equilibrium is attained. Neglect the heat capacity of vessel.

Watch Video Solution

1000m/s 24g

1000m/s

https://dl.doubtnut.com/l/_l6TgXAlCsVUw
https://dl.doubtnut.com/l/_F5kfdHW1auaE


2. Consider a vertical tube open at both ends. The tube consistss of two

parts, each of di�erent cross sections and each part having a piston

which can move smoothly in respective tubes. The two piston which can

move smoothly in respective tube wire. The piston are joined together by

an inextensible wire. The combined mass of the two piston is and area

of cross section of the upper piston is  greater than that of the

lower piston. Amount of gas enclosed by the pistons is . When the

gas is heated slowly, pistons move by . Find the rise in the

temperature of the gas in the form , where  is universal gas

constant. Use  and outside pressure .  

Watch Video Solution

5kg

10cm2

1mol

50cm

X/RK R

g = 10m/s2 = 105N /m2)

https://dl.doubtnut.com/l/_3RNTKl4eKPh2


3. Fig shows the variation in the internal energy U with the volume V of

2.0 mol of an ideal gas in a cyclic process abcda. The temperatures of the

gas at b and c are 500 K and 300 K respectively. Calculate the heat

absorbed by the gas during the process. 

Watch Video Solution

4. Two moles a monatomic gas in state  having critical pressure  and

temperature  is taken to a state  having pressure  and

temperature  by the process of equation  = constant. Then

state  is taken to state  keeping the volume constant and it comes

A P0

3T0 B 3P0

T0 /3 P 2T

B C

https://dl.doubtnut.com/l/_w5Gx1rMLePlD
https://dl.doubtnut.com/l/_rD9xSlGokwy5


back to initial state  keeping temperature constant. 

a. Plot a  and  graph. (P on the y-axis and  on the x-axis).  

Find the net work done and heat supplied to the gas during the complete

cycle.

Watch Video Solution

A

P T T

5. A gaseous mixture enclosed in a vessel consists of one gram mole of a

gas A with  and some amount of gas B with  at a

temperature T. 

The gases A and B do not react with each other and are assumed to be

ideal. Find the number of gram moles of the gas B if  for the gaseous

mixture is .

Watch Video Solution

γ = ( )
5

3
γ =

7
5

γ

( )
19

13

6. A gas expands in a piston-cylinder device from volume  to , the

process being described by , a and b are constants. Find

V1 V2

P = a/V + b

https://dl.doubtnut.com/l/_rD9xSlGokwy5
https://dl.doubtnut.com/l/_5LR52iUA1bi6
https://dl.doubtnut.com/l/_1zoNJdWZ0lkc


the work done in the process.

Watch Video Solution

7. �nd the minimum attainable pressure of an ideal gs in the process

, where  and  are positive constants and (V) is the

volume of one mole of gas.

Watch Video Solution

T = t0 + ∝ V 2 T0n α

8. Air is contained in a piston-cylinder arrangement as shown in Fig. with

a cross-sectional area of  and an initial volume of . The air is

initially at a pressure of 1 atm and temperature of . The piston is

connected to a spring whose spring constant is , and the

spring is initially underformed. How much heat must be added to the air

inside cylinder to increase the pressure to 3 atm (for air,

4cm2 20cm3

20∘C

k = 104N /m

https://dl.doubtnut.com/l/_1zoNJdWZ0lkc
https://dl.doubtnut.com/l/_tmSZSv1gDdMr
https://dl.doubtnut.com/l/_AYBLNcjayytU


, molecular of air 28.97)?  

Watch Video Solution

CV = 718J /kg. ∘ C

9. Consider the cyclic process ABCA, shown in �g, performed on a sample

of 2.0 mol if an ideal gas. A total of 1200 J if heat is withdrawn from the

https://dl.doubtnut.com/l/_AYBLNcjayytU
https://dl.doubtnut.com/l/_iI9KbWdfcyGp


sample in the process. Find the work done by the gas during the part BC. 

Watch Video Solution

10. Fig shows the variation in the internal energy U with the volume V of

2.0 mol of an ideal gas in a cyclic process abcda. The temperatures of the

gas at b and c are 500 K and 300 K respectively. Calculate the heat

https://dl.doubtnut.com/l/_iI9KbWdfcyGp
https://dl.doubtnut.com/l/_jsgh9hX9SOKh


absorbed by the gas during the process. 

Watch Video Solution

11. One mole of a gas is carried through the cycle shown in Fig. The gas

expands at constant temperature  from volume  to . It is them

compressed to the initial volume at constant pressure and is �nally

brought back to its original state by heating at constant volume.

T V 2V

https://dl.doubtnut.com/l/_jsgh9hX9SOKh
https://dl.doubtnut.com/l/_fTBDcqxjlkQe


Calculate the work done by the gas in complete cycle. 

Watch Video Solution

12. One mole of a monatomic gas is taken from a point  to another

point  along the path . The initial temperature at  is .

A

B ACB A T0

https://dl.doubtnut.com/l/_fTBDcqxjlkQe
https://dl.doubtnut.com/l/_ZS4vTBOyODUR


Calculate the heat abosrbed by the gas in the process .  

Watch Video Solution

A → C → B

13. Figure shows an adiabatic cylindrical tube of volume  divided in

two parts by a frictionless adiabatic separator . Initially, the separator is

kept in the middle, an ideal gas at pressure  and the temperatures 

 is injected into the left part and the another ideal gas at pressures 

 and temperature  is injected into the right part.  is

the same for both the gases. The separator is slid slowly and is released

at a position where it can stay in equilibrium. Find 

(a) the volumes of the parts,

(V0)

(P1)

(T1)

(P2) (T2) ( = γ)
Cp

Cv

https://dl.doubtnut.com/l/_ZS4vTBOyODUR
https://dl.doubtnut.com/l/_SgU7kHlwAdgK


(b) the heat given to the gas in the left part and 

(c) the �nal common pressure of the gases. 

Watch Video Solution

14. Fig. shows a horzontal cylindrical container of length , which is

partitioned by a tight-�ting separator. The separator is diathermic but

conductws heat very slowly. Initially the separator is the state shown in

the �gure. The temperature of left part of cylinder is  and that on

right part is . Initially the separator is in equilibrium. As heat is

conducted from right to left part, of separator after a long when gases

on the two displacement of separator after a long when gases on the two

30cm

100K

400K

https://dl.doubtnut.com/l/_SgU7kHlwAdgK
https://dl.doubtnut.com/l/_tj6ZlD0wdJUY


parts of cylinder are in thermal equilibrium. 

Watch Video Solution

15. As adiabatic vessel contains  mole of diatomic gas. Moment of

inertia of each molecule is  and root-mean-square

angular velocity is . Another adiabatic vessel

contains  mole of a monatomic gas at a temperature .

Assume gases to be ideal, calculate root-mean-square angular velocity of

diatomic molecules when the two vessels are connected by a thin tube of

negligible volume. Boltzmann constant .

Watch Video Solution

n1 = 3

I = 2.76 × 10−46kgm2

ω0 = 5 × 1012rad/s

n2 = 5 470K

k = 1.38 × 10−23J / : molecule

https://dl.doubtnut.com/l/_tj6ZlD0wdJUY
https://dl.doubtnut.com/l/_d4AJJf09tFyj


16. Figure shows an ideal gas changing its state  to state  by two

di�erent path  and . The internal energy of the gas at  is 

and the amount of heat supplied to change its state to  through the

path  is . Find the internal energy at . 

Watch Video Solution

A C

ABC AC A 10J

C

AC 200J C

17. Fig. shows a process  performed on 1 mole of an ideal gas. Find

the net heat supplied to the gaseous system during the process. 

ABCA

https://dl.doubtnut.com/l/_d4AJJf09tFyj
https://dl.doubtnut.com/l/_OEt95HdD8f0r
https://dl.doubtnut.com/l/_QdwlPBe5sqYJ


Watch Video Solution

18. Calculate the heat abosrbed by a system in going through the cyclic

process show in Fig. 

https://dl.doubtnut.com/l/_QdwlPBe5sqYJ
https://dl.doubtnut.com/l/_fLnqWLdmQjK6


Watch Video Solution

19. An ideal gas has a volume  at . It is con�ned by a spring-

loaded piston in a vertical cylinder. Initially, the spring is in relaxed state.

If the gas is heated to a �nal state of  and pressure  �nd

the work done on the spring (atmospheric pressure,

0.3m3 150kPa

0.5m3 600kPa

https://dl.doubtnut.com/l/_fLnqWLdmQjK6
https://dl.doubtnut.com/l/_SYXF6uVwCKxR


.  

Watch Video Solution

P0 = 1 × 105N /m2)

20. One mole of an ideal monatomic gas undergoes the process

, where  is a constant.  p = αT 1 / 2 α

https://dl.doubtnut.com/l/_SYXF6uVwCKxR
https://dl.doubtnut.com/l/_8KbwOs6iqlk4


(a) Find the work done by the gas if its temperature increases by 50K. 

(b) Also, �nd the molar speci�c heat of the gas.

Watch Video Solution

21. Two moles of monatomic ideal gas is taken through a cyclic process

shown on  diagram in Fig. Process  is represented as  =

constant. If e�ciency of given cyclic process is 

  

then �nd , 

Watch Video Solution

P − T CA PT

1 −
x

121n2 + 15

x

https://dl.doubtnut.com/l/_8KbwOs6iqlk4
https://dl.doubtnut.com/l/_Ubu7tDzGaZIA
https://dl.doubtnut.com/l/_ta7niLr3ZdzV


Single Correct

22. One mole of a gas is enclosed in a cylinde in a cyclinder and occupies a

volume of  at a pressure 1.5 atm. It is subjected to strong heating

due to which temperature of the gas increase according to the relation

, where  is a positive constant and  is volume of the gas.  

a. Find the work done by air in increasing the volume of gas to . 

b. Draw the  diagram of the process.  

c. Determine the heat supplied to the gas (assuming .

Watch Video Solution

1.5L

T = αV 2 α V

9L

P − V

γ = 1.5)

1. The temperature of a gas is raised while its volume remains constant,

the pressure exerted by the gas on the walls of the container increases

because its molecules

A. lose more kinetic energy to the wall

B. are in contact with the wall for a shorter time

https://dl.doubtnut.com/l/_ta7niLr3ZdzV
https://dl.doubtnut.com/l/_zEjSCyqMSCuq


C. strike the wall more often with higher velocities

D. collide with each other with less frequency

Answer: C

Watch Video Solution

2. A cylinder of capacity 20 litre is �lled with  gas. The total average

kinetic energy of translatory motion of its molecules is J. The

pressure of hydrogen in the cylinder is ………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2

1.5 × 105

2 × 106N /m2

3 × 106N /m2

4 × 106N /m2

5 × 106N /m2

https://dl.doubtnut.com/l/_zEjSCyqMSCuq
https://dl.doubtnut.com/l/_S9xitcAQzkqH


3. A �ask is �lled with  of an ideal gas at  and its temperature is

raised to . The mass of the gas that has to be released to maintain

the temperature of the gas in the �ask at , the pressure remaining

the same is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

13g 27∘C

52∘C

52∘C

2.5g

2.0g

1.5g

1.0g

4. Air is �lled at  in a vessel of open mouth. The vessle is heated to a

temperature  so that  of air escapes. Assuming the volume of

vessel remaining constant, the value of  is

60∘C

T 1/4th

T

https://dl.doubtnut.com/l/_S9xitcAQzkqH
https://dl.doubtnut.com/l/_WfMu1gYy2NV4
https://dl.doubtnut.com/l/_yMJnA5IbkFkh


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

80∘C

440∘C

333∘C

171∘C

5. If the intermolecules forces vanish away, the volume occupied by the

molecules contained in  water at stantard temperature and

pressure will be given by

A. 

B. 

C. 

D. 

4.5kg

5.6m3

4.5m3

11.2L

11.2m3

https://dl.doubtnut.com/l/_yMJnA5IbkFkh
https://dl.doubtnut.com/l/_8RtCxq5TuLz1


Answer: A

Watch Video Solution

6. The expansion of an ideal gas of mass  at a constant pressure  is

given by the straight line . Then the expanison of the same ideal gas of

mass  at a pressure  is given by the straight line  

A. E

B. C

C. B

D. A

m P

D

2m P /2

https://dl.doubtnut.com/l/_8RtCxq5TuLz1
https://dl.doubtnut.com/l/_Iz0Dqcdkq0zm


Answer: D

Watch Video Solution

7. Two containers of equal volume contain the same gas at pressure 

and  and absolute temperature  and , respectively. On joining the

vessels, the gas reaches a common pressure  and common temperature

. The ratio  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P1

P2 T1 T2

P

T P /T

+
P1

T1

P2

T2

P1T1 + P2T2

(T1 + T2)
2

P1T2 + P2T2

(T1 + T1)
2

+
P1

2T1

P2

2T2

https://dl.doubtnut.com/l/_Iz0Dqcdkq0zm
https://dl.doubtnut.com/l/_BseldAN42vpC


8. An ideal monatomic gas is con�ned in a cylinder by a spring-loaded

piston of cross . Initially, the gas is at 300 K and occupies a

volume of  and the spring is in its relaxed (unstretched,

uncompressed) state Fig. The gas is heated by a small electric heater until

the piston moves out slowly by 0.1 m. Calculate the �nal temperature of

the gas and the heat supplied (in joule) by the heater. The force constant

of the spring is 8000 , atmospheric pressure . The

cylinder and the piston are thermally insulated. The piston is massless

and there is no friction between the piston and the cylinder. Neglect heat

loss through the lead wires of the heart. The heat capacity of the heater

coil is negligible. Assume the spring to be massless. 

A. 

8 × 10−3

2.4 × 10−3m3

N /m 1 × 105N /m2

400K

https://dl.doubtnut.com/l/_pQO9FzV7oQmm


B. 

C. 

D. 

Answer: B

Watch Video Solution

800K

1200K

300K

9. A box contains  molecules of a perfect gas at temperature  and

temperature . The number of molecule in the box is double keeping the

total kinetic energy of the gas same as before. If the new pressure is 

and temperature `T_(2), then

A. 

B. 

C. 

D. 

N T1

P1

P2

P2 = P1, T2 = T1

P2 = P1, T2 =
T1

2

P2 = 2P1, T2 = T1

P2 = 2P1, T2 =
T1

2

https://dl.doubtnut.com/l/_pQO9FzV7oQmm
https://dl.doubtnut.com/l/_QbCfgx1FCnKJ


Answer: B

Watch Video Solution

10. Match the column. 

https://dl.doubtnut.com/l/_QbCfgx1FCnKJ
https://dl.doubtnut.com/l/_VVN7VuVrTW0k


A. move toward left

B. move toward right

C. remain stationary

D. none of these

Answer: B

Watch Video Solution

11. An ideal gas is initially at temperature T and volume V. ITS volume is

increased by  due to an increase in temperature , pressure

remaining constant. The quantity  varies with

temperature as

A. 

ΔV ΔT

δ = ΔV /VΔT

https://dl.doubtnut.com/l/_VVN7VuVrTW0k
https://dl.doubtnut.com/l/_xCixhijUiTUu


B. 

C. 

D. 

Answer: C

Watch Video Solution

12. The pressure of a gas �lled in a closed vessel increase by 0.4% when

temperature is increased by . Find the initial temperature of the gas.

A. 

1∘C

250K

https://dl.doubtnut.com/l/_xCixhijUiTUu
https://dl.doubtnut.com/l/_ozpowDmY8Gbb


B. 

C. 

D. 

Answer: A

Watch Video Solution

250∘C

2500K

25∘C

13. Pressure versus temperature graph of an ideal gas of equal number of

an ideal gas of equal number of mole of de�erent volumes are platted as

shown in �gure. Choose the correct alternative. 

https://dl.doubtnut.com/l/_ozpowDmY8Gbb
https://dl.doubtnut.com/l/_cCxvvrnv5yHP


A.  and 

B.  and 

C. 

D. 

Answer: A

Watch Video Solution

V1 = V2, V3 = V4 V2 > V3

V1 = V2, V3 = V4 V2 < V3

V1 = V2, V3 = V4

V4 = V3 > V2 > V1

14. The capacity of a vessel is . It contains  oxygen,  nitrogen and 

 mixture at , If , then the pressure in the

vessel in  will be (approx.)

A. 

B. 

C. 

D. 

3L 6g 8g

5gCO2 27∘C R = 8.31J /molK

N /m2

5 × 105

5 × 104

106

105

https://dl.doubtnut.com/l/_cCxvvrnv5yHP
https://dl.doubtnut.com/l/_gxYtnVXupA9L


Answer: A

Watch Video Solution

15. Two gases occupy two containers  and  then gas in , of volume

, exerts a pressure of  and that in , of volume ,

exerts a pressure . The two containers are joined by a tube of

negligible volume and the gases are allowed to intermingle. Then if the

temperature remains constant, the �nal pressure in the container will be

(in MPa)

A. 0.7

B. 0.98

C. 1.4

D. 2.1

Answer: B

Watch Video Solution

A B A

0.10m3 1.40Mpa B 0.15m3

0.7MPa

https://dl.doubtnut.com/l/_gxYtnVXupA9L
https://dl.doubtnut.com/l/_7zrqYUA6QyGZ


16. A closed vessel contains  of oxygen and  of nitrogen. The total

pressure is 10 atm at a given temperature. If now oxygen is absorbed by

introducting a suitable absorbent, the pressure of the remaining gas in

atm will be

A. 2

B. 10

C. 4

D. 5

Answer: D

Watch Video Solution

8g 7g

17. Energy of all molecules of a monatomic gas having a volume  and

pressure  is . The total translational kinetic energy of all

molecules of a diatomic gas at the same volume and pressure is

V

P 3/2PV

https://dl.doubtnut.com/l/_7zrqYUA6QyGZ
https://dl.doubtnut.com/l/_dw3UO0MKSvBt
https://dl.doubtnut.com/l/_C1tBHB8YySc9


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/2PV

3/2PV

5/2PV

3PV

18. Forty calories of heat is needed to raise the temperature of 1 mol of an

ideal monatomic gas from  to  at a constant pressure. The

amount of heat required to raise its temperature over the same interval

at a constant volume  is

A. 20 cal

B. 40 cal

C. 60 cal

D. 80 cal

20∘C 30∘C

(R = 2calmol−1K −1)

https://dl.doubtnut.com/l/_C1tBHB8YySc9
https://dl.doubtnut.com/l/_zkQc8M0Vo6qb


Answer: A

Watch Video Solution

19. For a gas the di�erce between the two speci�c heat is .

What is the speci�c heat at constant volume of gas if the ratio of sepci�c

heat is 1.4

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4150J /kgK

8475J /kg − K

5186J /kg − K

1660J /kg − K

10375J /kg − K

https://dl.doubtnut.com/l/_zkQc8M0Vo6qb
https://dl.doubtnut.com/l/_b4SsBpf1wmAX


20. The speci�c heat at constant volume for the monatomic argon is

, whereas its gram molecular speci�c heat is 

. The mass of the argon atom is (Avogadro's

number 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.075kcal/kg − K

CV = 2.98cal/mol/K

= 6.02 × 1023molecules/mol)

6.60 × 10−23g

3.30 × 10−23g

2.20 × 10−23g

13.20 × 10−23g

21. The temperature of  of gas which was held at constant volume

was change from  to . The change in internal energy was

found to have . The total heat capacity of the gas at constant volume

will be equal to

5mol

100∘C 120∘C

80J

https://dl.doubtnut.com/l/_Sks5I3TQDLX8
https://dl.doubtnut.com/l/_fXbofOObupkJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

8JK −1

0.8JK −1

4JK −1

0.4JK −1

22. A gas is heated at a constant pressure. The fraction of heat supplied

used of external work is

A. 

B. 

C. 

D. 

Answer: B

1

γ

(1 − )
1

γ

γ − 1

(1 − )
1

γ2

https://dl.doubtnut.com/l/_fXbofOObupkJ
https://dl.doubtnut.com/l/_zpXzeL66o69u


Watch Video Solution

23. A monatomic gas expands at constant pressure on heating. The

percentage of heat supplied that increases the internal energy of the gas

and that is involed in the expansion is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

75% , 25%

25% , 75%

60% , 40%

40% , 60%

24. The average degree of freedom per molecule for a gas is 6. The gas

performs 25 J of work when it expands at constant pressure. The heat

absorbed by the gas is

https://dl.doubtnut.com/l/_zpXzeL66o69u
https://dl.doubtnut.com/l/_caza2EfA4MdR
https://dl.doubtnut.com/l/_R9tRrkkvnxSc


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

75J

100J

150J

125J

25. Certain amount of an ideal gas is contained in a closed vessel. The

vessel is moving with a constant velcity . The molecular mass of gas is 

. The rise in temperature of the gas when the vessel is suddenly stopped

is 

A. 

B. 

C. 

D. 

v M

(γCP /CV )

Mv2(γ − 1)

2R(γ + 1)

Mv2(γ − 1)

2R

Mv2

2R(γ + 1)

Mv2

2R(γ − 1)

https://dl.doubtnut.com/l/_R9tRrkkvnxSc
https://dl.doubtnut.com/l/_lhfWsYR7CJzm


Answer: B

Watch Video Solution

26. The density of a polyatomic gas in stantard conditions is .

The speci�c heat of the gas at constant

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.795kgm−3

930J − kg−1K −1

1400J − kg−1K −1

1120J − kg−1K −1

1600J − kg−1K −1

27. The value of  for a gas in state  and 

 in another state. If  and  denote the pressure

CP − Cv = 1.00R A

CP − Cv = 1.06R PA PB

https://dl.doubtnut.com/l/_lhfWsYR7CJzm
https://dl.doubtnut.com/l/_B2jXIONgUX1B
https://dl.doubtnut.com/l/_TtVr0kL1iTVH


and  and  denote the temperature in the two states, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

TA TB

PA = PB, TA > TB

PA < PB, TA = TB

PA < PB, TA > TB

PA = PB, TA < TB

28. When 1 mole of monoatomic gas is mixed with 2 moles of diatomic

gas, then �nd gamma` for the mixture of gases.

Watch Video Solution

29. Twenty-two grams of  at  is mixed with  of  at .

The temperature of the mixture is about

CO2 27∘C 16g O2 37∘C

https://dl.doubtnut.com/l/_TtVr0kL1iTVH
https://dl.doubtnut.com/l/_VbOAbXnnQNQN
https://dl.doubtnut.com/l/_SWpxrRmKv8lj


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

31.5∘C

27∘C

37∘C

30.5∘C

30. A gas mixture coinsists of (2) moles of oxygen and (4) moles of argon

at temperature (T). Neglecting all vibrational modes, the total internal

energy of the system is (jee 1999) 

(a) 4 RT (b) 15 RT ( c) 9 RT (d) 11 RT.

A. 

B. 

C. 

D. 

4RT

15RT

9RT

11RT

https://dl.doubtnut.com/l/_SWpxrRmKv8lj
https://dl.doubtnut.com/l/_O16VuWvsl69S


Answer: D

Watch Video Solution

31. A thermodynamic system is taken through the cyclic  process.

The net work done by the system is 

A. 

B. 

C. 

D. 

Answer: B

PQRSP

20J

−20J

400J

−374J

https://dl.doubtnut.com/l/_O16VuWvsl69S
https://dl.doubtnut.com/l/_ZueTo1vzIp4g


Watch Video Solution

32. An ideal gas is taken around  as shown in the above 

diagram. The work done during a cycle is 

A. 

B. 

C. 

D. Zero

Answer: A

ABCA P − V

2PV

PV

1/2PV

https://dl.doubtnut.com/l/_ZueTo1vzIp4g
https://dl.doubtnut.com/l/_FgCRzq0zCDt9


Watch Video Solution

33. An ideal gas of mass m in a state A goes to another state B  three

di�erent processes as shown in �gure. If  denote the heat

absorbed by the gas along the three paths,then 

A. 

B. 

C. 

V iα

Q1, Q2 and Q3

Q1 < Q2 < Q3

Q1 < Q2 = Q3

Q1 = Q2 > Q3

https://dl.doubtnut.com/l/_FgCRzq0zCDt9
https://dl.doubtnut.com/l/_S7XUkMYVVPMl


D. 

Answer: A

Watch Video Solution

Q1 > Q2 > Q3

34. The relation between the internal energy  adiabatic constant  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

U γ

U =
PV

γ − 1

U =
PV γ

γ − 1

U =
PV

γ

U =
γ

PV

https://dl.doubtnut.com/l/_S7XUkMYVVPMl
https://dl.doubtnut.com/l/_6QLmyabYjfzJ


35. A thermodynamic process is shown in the �gure. The pressures and

volumes corresponding to some points in the �gure are:

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

200 J of heat is added to the system. The change in internal energy of the

system in process AC would be :

A. 

B. 

C. 

PA = 3 × 104Pa, PB = 8 × 104Pa and VA = 2 × 10−3m3, VD = 5 × 10−

560J

800J

600J

https://dl.doubtnut.com/l/_Sq5kfzmxg2tt


D. 

Answer: A

Watch Video Solution

640J

36. If R is universal gas constant , the amount of heat needed to raise the

temperature of 2 moles of an ideal monatomic gas from 273 K to 373 K

when no work id done is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

100R

150R

300R

500R

https://dl.doubtnut.com/l/_Sq5kfzmxg2tt
https://dl.doubtnut.com/l/_LKQzhEX9Jy8K
https://dl.doubtnut.com/l/_8RITqx6ABCiF


37. During an adiabatic process, the pressure of gas is found to be

proportional to the cube of its absolute temperature. The ratio of

 for gas is :

A. 

B. 

C. 2

D. 

Answer: A

Watch Video Solution

(Cp ,m/Cv ,m)

3

2

4
3

5

3

38. An ideal gas at  is compressed adiabatically to  of its original

volume. The rise in temperature is 

A. 

B. 

27∘C
8

27

(γ = )
5

3

450K

375K

https://dl.doubtnut.com/l/_8RITqx6ABCiF
https://dl.doubtnut.com/l/_nSBjEBx7C7VA


C. 

D. 

Answer: B

Watch Video Solution

225K

405K

39. Four curves  and  are drawn in Fig. for a given amount of

gas. The curves which represent adabatic and isothermal changes 

A.  and , respectively

B.  and , respectively

A, B, C D

C D

D C

https://dl.doubtnut.com/l/_nSBjEBx7C7VA
https://dl.doubtnut.com/l/_rigDAQ7V0CXQ


C.  and , respectively

D.  and , respectively

Answer: C

Watch Video Solution

A B

B A

40. A thermal insulated container is divided into two parts by a screen, In

one part the pressure and tempertature are P and T for an ideal gas �lled.

In the second part is vacuum. If now a small hole is created in the screen,

then the temperatue of the gas will.....

A. decrease

B. increase

C. remain same

D. none of these

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_rigDAQ7V0CXQ
https://dl.doubtnut.com/l/_IsV77N2ALVB1


Watch Video Solution

41. Two samples, A and B of a gas at the same initial temperature and

pressure are compressed from volume V to V/2, A isothermally and B

adiabatically. The �nal pressure of A will be

A. greater than the �nal pressure of 

B. equal to the �nal pressure of 

C. less than �nal pressure of 

D. twice the �nal pressure of 

Answer: C

Watch Video Solution

B

B

B

B

42. 1  of waterr at its boiling point absorbs 540 calories of heat to

become steam with a volume of 1671 . If the atmospheric pressure 

 and the mechanical equivalent of heat 

cm3

cm3

= 1.013 × 105N /m2 = 4.19

https://dl.doubtnut.com/l/_IsV77N2ALVB1
https://dl.doubtnut.com/l/_dGDUGoYbJajc
https://dl.doubtnut.com/l/_ggywDXIxRI9x


J/calorie, the energy spent in this process in overcoming inter molecular

forces is

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

540cal

40cal

500cal

43. Five moles of hydrogen gas are heated from  to  at

constant pressure. Heat given to the gas is (given 

degrees)

A. 

B. 

C. 

30∘C 60∘C

R = 2cal/mol

750cal

630cal

1050cal

https://dl.doubtnut.com/l/_ggywDXIxRI9x
https://dl.doubtnut.com/l/_HWA8A5ytWMj8


D. 

Answer: C

Watch Video Solution

1470cal

44. For a particular gas and is heated at constant pressure.

Calculate the percentage of total heat supplied, used for external work.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

γ =
5

3

40%

30%

60%

20%

https://dl.doubtnut.com/l/_HWA8A5ytWMj8
https://dl.doubtnut.com/l/_rTBYO5KegmnX


45. At  the volume of  of water is  and volume of  of

steam at normal pressure is . The latent heat of steam is 

 and the normal pressure is . If  of water

at  is converted into steam, the increase in the internal energy of

water in this process will be

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

100∘C 1kg 10−3m3 1kg

1.671m3

2.3 × 106J /kg 5 × 105N /m2 5kg

100∘C

8.35 × 105J

10.66 × 106J

11.5 × 105J

46. In the following pressure-volume diagram, the isochoric, isothermal

and isobaric parts, respectively, are 

https://dl.doubtnut.com/l/_U3PBn0hNB2ky
https://dl.doubtnut.com/l/_uGh5mXKWNmpV


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

BA, AD,DC

DC, CB, BA

AB, BC, CD

CD,DA, AB

47. The  diagram of a system undergoing thermodynnaic

transformation is shown in Fig. The work done on the system in going

P − V

https://dl.doubtnut.com/l/_uGh5mXKWNmpV
https://dl.doubtnut.com/l/_v21rveY4Ek1v


from  is  and  heat is given to the system. The

change in internal erergy between  and  is  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A → B → C 50J 20cal

A C

34J

70J

84J

134J

https://dl.doubtnut.com/l/_v21rveY4Ek1v
https://dl.doubtnut.com/l/_CnK6RlViI7Ff


48. In the following indicator diagram, the net amount of work done will

be 

A. positive

B. negative

C. zero

D. in�nity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CnK6RlViI7Ff


49. A cyclic process for one mole of an ideal gas is shown in the V-T

diagram. The work done in AB, BC and CA repectively are 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0, RT21n( ), R(T1 − T2)
V1

V2

R(T1 − T2), 0, RT11n( )
V1

V2

0, RT21n( ), R(T1 − T2)
V2

V1

0, RT21n( ), R(T2 − T1)
V2

V1

https://dl.doubtnut.com/l/_sVlfN9rrhP8G
https://dl.doubtnut.com/l/_xRAXM8JDWD9Y


50. A cyclic process ABCD is shown in P-V diagram for an ideal gas. Which

of the following diagram represents the same process? 

A. ` `

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xRAXM8JDWD9Y
https://dl.doubtnut.com/l/_UdAMrL7qr2tQ


51. An ideal gas expands in such a manner that its pressure and volume

can be related by equation  constant. During this process, the

gas is

A. heated

B. cooled

C. neither heated nor cooled

D. �rst heated and then cooled

Answer: B

Watch Video Solution

PV 2 =

52. A cyclic process ABCA shown in V-T diagram, is performed with a

constant mass of an ideal gas. Which of the following graphs in �gure

https://dl.doubtnut.com/l/_UdAMrL7qr2tQ
https://dl.doubtnut.com/l/_kopWkIwHSDJs


represents the corresponding process on a P-V diagram? 

A. 

B. 

C. 

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


D. 

Answer: C

Watch Video Solution

53. One mole of a diatomic.gas undergoes a process ,

where  and  are constants . The translational kinetic energy of the

gas when V=  is given by

A. 

B. 

C. 

D. 

Answer: B

p =
p0

1 + ( )V

( V0 )
3

p0 V0

V0

5P0V0 /4

3P0V0 /4

3P0V0 /2

5P0V0 /2

https://dl.doubtnut.com/l/_kopWkIwHSDJs
https://dl.doubtnut.com/l/_fqH5Z2CG1pzu


Watch Video Solution

54. If  of heat is supplied at constant pressure to the system

containing  of an ideal monatomic gas, the rise in temperature is

  

A. 

B. 

C. 

D. 

Answer: B

50cal

2mol

(R = 2cal/mol − K)

50K

5K

10K

20K

https://dl.doubtnut.com/l/_fqH5Z2CG1pzu
https://dl.doubtnut.com/l/_tGiTqRJpZez1


Watch Video Solution

55. In the given elliptical  diagram  

A. the work done is positive

B. the change in internal energy is non-zero

C. the work done 

D. the work done 

Answer: C

Watch Video Solution

P − V

= − (π/4)(P2 − P1)(V2 − V1)

= π(V1 − V2)
2
− π(P1 − P2)

2

https://dl.doubtnut.com/l/_tGiTqRJpZez1
https://dl.doubtnut.com/l/_9zUoL4IFhYf1


56. Three processes compose a thermodynamic cycle shown in the

accompanying , diagram of an ideal gas.  

Process  take place at constant temperature, during this process 

 of heat enters the system.  

Process  takes place at constant volume. During this process  of

heat leaves the system. 

Process  is adiabatic.  

What is the change in internal energy of the during process ? 

A. 

B. 

P − V

1 → 2

60J

2 → 3 40J

3 → 1

3 → 1

−40J

−20J

https://dl.doubtnut.com/l/_9zUoL4IFhYf1
https://dl.doubtnut.com/l/_PTuFMGwytwDf


C. 

D. 

Answer: D

Watch Video Solution

+20J

+40J

57. When an ideal gas is taken from state  to , along a path  of

heat �ows into the gas and the gas does  of work. The following

conclusions are drawn. Mark the one which is not correct. 

a b acb, 84kJ

32kJ

https://dl.doubtnut.com/l/_PTuFMGwytwDf
https://dl.doubtnut.com/l/_uvpmilXDAJbf


A. If the work done along the path  is , the heat will �ow

into the gas is 

B. When the gas is returned from  to  along the curved path, the

work done on the gas is , and the system absorbs  of heat

C. If , and the work done along the path  is 

 then the heat absorbed in the process  is .

D. If , heat absorbed in the process  is .

Answer: B

Watch Video Solution

adb 10.5kJ

62.5kJ

b a

21kJ 73kJ

Ua = 0, Ud = 42kJ adb

10.5kJ ad 52.5kJ

Ua = 0, Ud = 42kJ db 10kJ

58. A sample of an ideal gas is taken through the cyclic-process 

shown in Fig. It rejects  of heat during the part , doens not absorb

or reject the heat during , and accepts  of heat during . Forty

joules of works is done on the gas during the part . The internla

energies at  and , respectively, will be (Internal Energy at

ABCA

50J AB

BC 70J CA

BC

B C

https://dl.doubtnut.com/l/_uvpmilXDAJbf
https://dl.doubtnut.com/l/_qzzO2RXCZaSj


A=1500Joules)

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

1450J 1410J

1550J 1590J

1450J 1490J

1550J 1510J

https://dl.doubtnut.com/l/_qzzO2RXCZaSj


59. Vairation of internal energy with density of one mole of monoatomic

gas is depicate in the adjoining �gure. Correpsponding variation of

pressure with volume can be depicted (Assuming the curve is rectangular

hyperbola) 

A. 

https://dl.doubtnut.com/l/_cV7EYU2rgYOd


B. 

C. 

D. 

Answer: D

Watch Video Solution

60. A cyclic process  is shown in the  diagram. Which of the

following curves represents the same process? 

ABCD P − V

https://dl.doubtnut.com/l/_cV7EYU2rgYOd
https://dl.doubtnut.com/l/_xM1qvh70gOAj


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R,
5

2

5

2

R,
5

2

5

3

R,
7
2

7
2

R,
5

2
7
5

https://dl.doubtnut.com/l/_xM1qvh70gOAj
https://dl.doubtnut.com/l/_nZS4OXup3JIa


61. A vessel of volume  contains a mixture o hydrogen and helium at

temperature of  and pressure  The mass of the mixture is .

Assuming the gases to be ideal, the ratio of the mass of hydrogen to heat

of helium in the given mixture will be

A. (a)

B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

20L

27∘C 2.0atm 5g

1: 2

2: 3

2: 1

2: 5

62. A cylinder of ideal gas is closed by an 8kg movable piston of area

. The atmospheric pressure is 100kPa. When the gas is heated form 

 to , the piston rises 20 cm. The piston is then fastened in the

place and the gas is cooled back to . If  is the heat added to the

60cm2

30∘C 100∘C

30∘C ΔQ1

https://dl.doubtnut.com/l/_nZS4OXup3JIa
https://dl.doubtnut.com/l/_Li3SBEOBNDM2


gas during heating and  is the heat lost during cooling, �nd the

di�erence.

A. (a)zero

B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

ΔQ2

136J

−136J

−68J

63. A certain ideal gas undergoes a polytropic process  = constant

such that the molar speci�c heat during the process is negative. If the

ratio of the speci�c heats of the gas be , then the range of values of 

will be

A. (a)

B. (b)

PV n

γ n

0 < n < γ

1 < n < γ

https://dl.doubtnut.com/l/_Li3SBEOBNDM2
https://dl.doubtnut.com/l/_cpZXRIGmvNpC


C. (c)

D. (d)

Answer: B

Watch Video Solution

n = γ

n > γ

64. A cylindrical chamber  of uniform cross section is divided into two

parts  and  by a movalbe piston  which can slide without friction

inside the chamber. Initially part  contains  of a monochromatic

gas and  contains  of a diatomic gas, and the volumes of  and 

are in the ratio  with both parts  and  being at the same

temperature . Assuming the gases to be ideal, the work  that will be

done in moving the piston slowly to the position where the ratio of the

A

X Y P

X 1mol

Y 2mol X Y

1: 2 X Y

T W

https://dl.doubtnut.com/l/_cpZXRIGmvNpC
https://dl.doubtnut.com/l/_TfQtZolkklat


volumes of  and  is  will be  

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

X Y 2: 1

−5.8T

8.3T

12.3T

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


65. An ideal gas  mol, monatomic) is in the intial state  (see Fig.) on an

isothermal  at temperature . It is brought under a constant volume 

 process to  which lies on an adiabatic  intersecting the

isothermal  at . The change in the internal energy of the gas

during the process is (in terms of   

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

(1 P

A T0

(2V0) Q B

A (P0, V0, T0)

T0)(2
2 / 3 = 1.587)

2.3T0

−4.6T0

−2.3T0

4.6T0

66. Figure shows an isochore, an isotherm, an adiabatic and two isobars

of two gases on a work done versus heat supplied curve. The initial states

https://dl.doubtnut.com/l/_7zh0LbgpC06j
https://dl.doubtnut.com/l/_VkA6ocCUQ3rH


of both gases are the same and the scales for the two axes are same. 

A. Straight line 1 corresponds to an isochoric process.

B. Straight line 2 corresponds to an isobaric process for diatomic gas.

C. Straight line 4 corresponds to an isothermal process.

D. Straight line 5 corresponds to an isothermal process.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_VkA6ocCUQ3rH


67. A stationary cylinder of oxygent used in a hospital has the following

characteristics at room temperature , gauge pressure  Pa.

volume . If the �ow area, measured at atmospheric pressure, is

constant at , the cylinder will last for nearly

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

300K 1.38 × 107

16L

2.4L/ min

5h

10h

15h

20h

68. A sample of ideal gas is expanded to twice its original volume of

 in a quasi-static process for which , with 

, as shown in Fig. How much wor is done on the

1.00m3 P = αV 2

α = 5.00atm/m6

https://dl.doubtnut.com/l/_tLoTIK8W8LFi
https://dl.doubtnut.com/l/_denzeB0wd1bw


expanding gas ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8 × 105J

7 × 105J

6 × 105J

3 × 105J

https://dl.doubtnut.com/l/_denzeB0wd1bw


69. One mole of air  is con�ned at atmospheric pressure in

a cylinder with a piston at . The initial volume occupied by gas is .

After the equivalent of  of heat is transferred to it, the volume of

gas  is nearly 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(CV = 5R/2)

0∘C V

13200J

V (1atm = 105N /m3)

37L

22L

60L

30L

70. A thermodynamic process is shown in the �gure. The pressures and

volumes corresponding to some points in the �gure are:

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

PA = 3 × 104Pa, PB = 8 × 104Pa and VA = 2 × 10−3m3, VD = 5 × 10−

https://dl.doubtnut.com/l/_j9mca2mqYveq
https://dl.doubtnut.com/l/_1Z0DfHk8u22D


200 J of heat is added to the system. The change in internal energy of the

system in process AC would be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

560J

800J

60J

640J

https://dl.doubtnut.com/l/_1Z0DfHk8u22D
https://dl.doubtnut.com/l/_fHy0TOiADZkA


71. Carbon monoxide is carried around a closed cyclic processes , in

which  is an isothermal process, as shown in Fig. The gas absorbs 

of heat as its temperature is increased from  to  in going

from  to . The quantity of heat ejected by the gas during the process 

is 

A. 

B. 

C. 

D. 

Answer: D

abc

bc 7000J

300K 1000K

a b ca

4200J

500J

9000J

9800J

https://dl.doubtnut.com/l/_fHy0TOiADZkA


Watch Video Solution

72. An ideal gas is taken through a cyclic thermodynamic process through

four steps. The amounts of heat involved in these steps are

,

respectively. The corresponding quantities of work involved are

 respectively.  

(1) Find the value of .  

(2) What is the e�ciency of the cycle

Watch Video Solution

Q1 = 5960J, Q2 = − 5585J, Q3 = − 2980J and Q4 = 3645J

W1 = 2200J,W2 = − 825J,W3 = − 1100J and W4

W4

73. Pressure versus temperature graph of an ideal gas as shown in Fig. 

Corresponding density  versus volume  graph will be  (ρ) (V )

https://dl.doubtnut.com/l/_fHy0TOiADZkA
https://dl.doubtnut.com/l/_QqjGo1WAYLEh
https://dl.doubtnut.com/l/_BStNNefN9q72


A. 

B. 

C. 

https://dl.doubtnut.com/l/_BStNNefN9q72


D. 

Answer: B

Watch Video Solution

74. An ideal gas is taken through cycle , as shown in

Fig. IF the net heat supplied to the gas in the cycle is 5 J, the work done by

A → B → C − A

https://dl.doubtnut.com/l/_BStNNefN9q72
https://dl.doubtnut.com/l/_rBOCOWGliVDv


the gas in the process  is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C → A

−5J

−10J

−15J

−20J

https://dl.doubtnut.com/l/_rBOCOWGliVDv
https://dl.doubtnut.com/l/_qKDP1t17KAak


75. Two identical cylinders A and B with frictionless pistons contain the

same ideal gas at the same temperature and the same voluem V. The

mass of gas  .The gs in eah cylinder is notw

allowed to expand isothermally to the same �nal volume 2V . The change

in the pressure in A and B are found ot be  respecitvely

Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AismA and tôfBismB

ΔP and 1.5ΔP

4mA = 9mB

2mA = 3mB

3mA = 2mB

9mA = 4mB

76. Argon gas is adiabatically compressed to half its volume. If  and 

 represent the pressure, volume and temperature of the gasous,

P , V

T

https://dl.doubtnut.com/l/_qKDP1t17KAak
https://dl.doubtnut.com/l/_aAT7jFvena6h


respectively, at any stage, then the correct equation representing the

process is

A.  constant

B.  constant

C.  constant

D.  constant

Answer: C

Watch Video Solution

TV 2 / 5 =

TV 5 / 3 =

TP −2/5 =

PT −2/5 =

77. A �xed mass of helium gas is made to undergo a process in which its

pressure varies linearly from  to , in relation to its volume as

the latter varies from  to . The heat absorbed by the gas will

be

A. 

B. 

1kPa 2kPa

0.2m3 0.4m3

300J

900J

https://dl.doubtnut.com/l/_aAT7jFvena6h
https://dl.doubtnut.com/l/_3fia1TkZmMaS


C. 

D. 

Answer: C

Watch Video Solution

1200J

1500J

78. Oxygen gas is made to undergo a process in which its molar heat

capacity  depends on its absolute temperature  as . Work

done by it when heated from an initial temperature  to a �nal

temperature , will be

A. 

B. 

C. 

D. none of these

Answer: C

W t h Vid S l ti

C T C = αT

T0

2T0

4αT0

(αT0 − R)
3T0

2

(3αT0 − 5R)
T0

2

https://dl.doubtnut.com/l/_3fia1TkZmMaS
https://dl.doubtnut.com/l/_Ei2N74L1RdHl


Watch Video Solution

79. If the ratio of speci�c heat of a gas at constant pressure to that at

constant volume is , the change in internal energy of a mass of gas

when the volume changes from V to 2V at constant pressure p is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

γ

R/(γ − 1)

pV

pV /(γ − 1)

γpV /(γ − 1)

80. A gas is at 1 atm pressure with a volume . When  of heat

is supplied to the gas, it expands to  at constant pressure. The change

in its internal energy is

800cm3 100J

1L

https://dl.doubtnut.com/l/_Ei2N74L1RdHl
https://dl.doubtnut.com/l/_Sjh3CMxIvP1l
https://dl.doubtnut.com/l/_w7Po0JOe75rf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80J

−80J

20J

−20J

81. A �xed mass of a gas is �rst heated isobarically to double the volume

and then cooled isochorically

A. (a)2

B. (b)

C. (c)1n 2

D. (d)1n 3

Answer: C

1/2

https://dl.doubtnut.com/l/_w7Po0JOe75rf
https://dl.doubtnut.com/l/_y3KNRWvqgCAq


Watch Video Solution

82. An ideal heat engine has an e�ciency . The co�cient of performance

of the engine when driven backward will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

η

1 − (1/η)

η/(1 − η)

(1/η) − 1

1/(1 − η)

83. Two moles of helium gas are taken along the path  (as shown

in Fig.) The work done by the gas is 

ABCD

https://dl.doubtnut.com/l/_y3KNRWvqgCAq
https://dl.doubtnut.com/l/_INhzMwTsuHcz
https://dl.doubtnut.com/l/_v35cDkPw6MfQ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2000R( + 1n )
1

2
4
3

500R(R + 1n4)

500R(2 + 1n )
16

9

1000R(1 + 1n )
16

9

84. Figure shows the adiabatic curve for  moles of an ideal gas, the bulk

modulus for the gas corresponding to the point  will be  

n

P

https://dl.doubtnut.com/l/_v35cDkPw6MfQ
https://dl.doubtnut.com/l/_ZKko30Rh8A4b


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5nRT0

3V0

nR(2 + )
T0

V0

nR(1 + )
T0

V0

2nRT0

V0

https://dl.doubtnut.com/l/_ZKko30Rh8A4b
https://dl.doubtnut.com/l/_hDw7cCOHlgZZ


85. Two moles of an ideal gas is contained in a cylinder �tted with a

frictionless movable piston, exposed to the atmosphere, at an initial

temperature . The gas is slowly heated so that its volume becomes four

times the initial value. The work done by gas is

A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

T0

2RT0

4RT0

6RT0

86. The equation of state for a gas is given by , where 

is the number of moles and  a positive constant. The intinal pressure

and temperature of 1 mol of the gas contained in a cylinder is  and ,

respectively. The work done by the gas when its temperature doubles

isobarically will be

PV = ηRT + αV η

α

P0 T0

https://dl.doubtnut.com/l/_hDw7cCOHlgZZ
https://dl.doubtnut.com/l/_nrvqQ98lMYU4


A. 

B. 

C.  1n 2

D. none of these

Answer: A

Watch Video Solution

P0T0R

P0 − α

P0T0R

P0 + α

P0T0R

87. A sound wave passing volume  is divided into two equal

compartments by a partition. One of these compartments contains an

ideal gas at . The other compartment is vacuum. The whole system

is thermally isolated from its surroundings. The partition is removed and

the gas expands to occupy the whole volume of the container. Its

temperature now would be

A. 

B. 

1m3

300K

8.97 × 10−4K

8.97 × 10−6K

https://dl.doubtnut.com/l/_nrvqQ98lMYU4
https://dl.doubtnut.com/l/_u5BfM5dkddRa


C. 

D. none of these

Answer: C

Watch Video Solution

8.97 × 10−8K

88. A container of volume  is divided into two equal parts by a

partition. One part has an ideal gas at 300K and the other part is vacuum.

The whole system is thermally isolated from the surroundings. When the

partition is removed, the gas expands to occupy the whole volume. Its

temperature will now be .......

A. 

B. 

C. 

D. 

Answer: A

1m3

300K

250K

200K

10K

https://dl.doubtnut.com/l/_u5BfM5dkddRa
https://dl.doubtnut.com/l/_ViqlIQGCWVVH


Watch Video Solution

89. The molar speci�c heat of oxygen at constant pressure

 and . The amount of heat

taken by 5 mol of oxygen when heated at constant volume from  to 

 will be approximately.

A. 25 cal

B. 50 cal

C. 250 cal

D. 500 cal

Answer: C

Watch Video Solution

CP = 7.03cal/mol. ∘ C R = 8.31J /mol. ∘ C

10∘C

20∘C

90. Four moles of hydrogen, 2 moles of helium and 1 mole of water form

an ideal gas mixture. What is the molar speci�c heat at constant pressure

https://dl.doubtnut.com/l/_ViqlIQGCWVVH
https://dl.doubtnut.com/l/_S0GqwapDhlxR
https://dl.doubtnut.com/l/_24V53kGHu1vP


of mixture ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R
16

7

7R
16

R

R
23

7

91. In a adiabatic process pressure is increased by  if 

. Then the volume decreases by about

A. 

B. 

C. 

D. 

2/3%

CP /CV = 3/2

%
4
9

%
2

3

4%

%
9

4

https://dl.doubtnut.com/l/_24V53kGHu1vP
https://dl.doubtnut.com/l/_sDCLY2euyTz7


Answer: A

Watch Video Solution

92. Two cylinders A and B �tted with pistons contain equal amounts of an

ideal diatomic gas at 300K. The piston of A is free to move, while that B is

held �xed. The same amount of heat is given to the gas in each cylinder. If

the rise in temperature of the gas in A is 30K, then the rise in

temperature of the gas in B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30K

18K

50K

42K

https://dl.doubtnut.com/l/_sDCLY2euyTz7
https://dl.doubtnut.com/l/_FgVmCWsVzExt
https://dl.doubtnut.com/l/_a3HjmlM89nqx


93. Carbon monoxide is carried around a closed cyclic processes , in

which  is an isothermal process, as shown in Fig. The gas absorbs 

of heat as its temperature is increased from  to  in going

from  to . The quantity of heat ejected by the gas during the process 

is 

A. 4200J

B. 500J

C. 9000J

D. 9800J

Answer: D

abc

bc 7000J

300K 1000K

a b ca

https://dl.doubtnut.com/l/_a3HjmlM89nqx


Watch Video Solution

94. If for hydrogen  and for nitrogen , where

 and  refer to speci�c heats per unit mass respectively at constant

pressure and constant volume, the relation between  and  is

(molecular weight of hydrogen = 2 and molecular weight or nitrogen = 14)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CP − CV = m CP − CV = n

CP CV

m n

n = 14m

n = 7m

m = 7n

m = 14n

95. Five moles of hydrogen , initially at , is compressed

adiabatically so that its temperature becomes . The increase in the

(γ = 7/5) STP

400∘C

https://dl.doubtnut.com/l/_a3HjmlM89nqx
https://dl.doubtnut.com/l/_uP3YXK0Se5J1
https://dl.doubtnut.com/l/_ASp94W6Xs0o5


internal energy of the gas in kilojules is 

A. 21.55

B. 41.5

C. 65.55

D. 80.55

Answer: B

Watch Video Solution

(R = 8.30J /mol − K)

96. One mole of gas having  is mixed with 1 mole of a gas having 

. What will be  for the mixture ?

A. 

B. 

C. 

D. 

γ = 7/5

γ = 4/3 γ

15

11

5

13

5

11

15

13

https://dl.doubtnut.com/l/_ASp94W6Xs0o5
https://dl.doubtnut.com/l/_m3ZfTDDOfCNF


Answer: A

Watch Video Solution

97. The speci�c heats of an ideal gas at constant pressure and constant

volume are  and  respectively. Its

density at NTP is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

525J /kg − . ∘ C 315J /kg − . ∘ C

1.77kg/m3

0.77kg/m3

1.77g/m3

0.77g/m3

https://dl.doubtnut.com/l/_m3ZfTDDOfCNF
https://dl.doubtnut.com/l/_BN6MXkK4tpZj


98. An ideal gas expands isothermally from volume  to  and is then

compressed to original volume  adiabatically. Initialy pressure is  and

�nal pressure is . The total work done is . Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V1 V2

V1 P1

P3 W

P3 > P1,W > 0

P3 < P1,W < 0

P3 > P1,W < 0

P3 = P1,W = 0

99. Internal energy of  mol of hydrogen of temperature  is equal to

the internal energy of  mol of helium at temperature . The ratio 

 is

A. 

n1 T

n2 2T

n1 /n2

3

5

https://dl.doubtnut.com/l/_sPMr4BfTDsBy
https://dl.doubtnut.com/l/_sk8vUOTgPQtY


B. 

C. 

D. 

Answer: C

Watch Video Solution

2

3

6

5

3

7

100. An ideal gas  is expanded adiabatically. How many times

has the gas to be expanded to reduce the root-mean-square velocity of

molecules becomes half ?

A. 4 times

B. 16 times

C. 8 times

D. 2 times

Answer: B

(γ = 1.5)

https://dl.doubtnut.com/l/_sk8vUOTgPQtY
https://dl.doubtnut.com/l/_9B7eD2zncxRO


Watch Video Solution

101. If 2 moles of an ideal monoatomic gas at temperature  is mixed

with 4 moles of another ideal monoatomic gas at temperature , then

the temperature of the mixture is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T0

2T0

T0
5

3

T0
3

2

T0
4
3

T0
5

4

102. Three samples ,  and  of the same gas  have equal

volumes and temperatures. The volume of each sample is doubled, the

process being isothermal for , adiabatic for  and isobaric for . If the

A B C (γ = 1.5)

A B C

https://dl.doubtnut.com/l/_9B7eD2zncxRO
https://dl.doubtnut.com/l/_D5E8FEI2Whza
https://dl.doubtnut.com/l/_ZwRQFn8fazht


�nal pressures are equal for the three samples, Find the ratio of the

initial pressures.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2√2: 2: 1

2√2: 1: 2

√2: 1: 2

2: 1√2

103. p-V diagram of an ideal gas is as shown in �gure. Work done by the

gas in the process ABCD is 

https://dl.doubtnut.com/l/_ZwRQFn8fazht
https://dl.doubtnut.com/l/_T5Zvy6O6kSJe


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4P0V0

2P0V0

3P0V0

P0V0

https://dl.doubtnut.com/l/_T5Zvy6O6kSJe


104. ‘n’ moles of an ideal gas undergoes a process  as shown in

the �gure. The maximum temperature of the gas during the process will

be : 

A. 

B. 

C. 

D. 

A → B

3P0V0

2nR

9P0V0

4nR

9P0V0

2nR

9P0V0

nR

https://dl.doubtnut.com/l/_3YiYBtklCqod


Answer: B

Watch Video Solution

105. The relation between internal energy U, pressure P and volume V of a

gas in an adiabatic process is U= a + bPV, where a and b are positive

constants. What is the value of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

γ

a

b

b + 1

b

a + 1

a

b

a

https://dl.doubtnut.com/l/_3YiYBtklCqod
https://dl.doubtnut.com/l/_6rLaqLWngerr


106. One mole of an ideal gas at temperature  expands slowly

according to the law = constant. Its �nal temperature is . The work

bone by the gas is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T1

P

V
T2

R(T2 − T1)

(R/2)(T2 − T1)

(R/4)(T2 − T1)

PV (T2 − T1)

107. Two moles of an ideal gas at temperature  was cooled

isochorically so that the pressure was reduced to half. Then, in an isobaric

process, the gas expanded till its temperature got back to the initial

value. Find the total amount of heat absorbed by the gas in the processs

T0 = 300K

https://dl.doubtnut.com/l/_jQLc1G3OrVGx
https://dl.doubtnut.com/l/_r2RciGRyk3xw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

150RJ

300RJ

75RJ

100RJ

108. An ideal gas is taken around the cycle  shown in 

diagram. The net work done by the gas during the cycle is equal to 

ABCA P − V

https://dl.doubtnut.com/l/_r2RciGRyk3xw
https://dl.doubtnut.com/l/_qSCE0hOeUqoC


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12P1V1

6P1V1

3P1V1

P1V1

109. Heat energy absorbed by a system is going through a cyclic process

shown is Fig. 15.9.3. 

https://dl.doubtnut.com/l/_qSCE0hOeUqoC
https://dl.doubtnut.com/l/_NEUQcJxWxzd1


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

107πJ

104πJ

102πJ

10−3πJ

https://dl.doubtnut.com/l/_NEUQcJxWxzd1
https://dl.doubtnut.com/l/_v6OKedZrzMMY


110. A diatomic ideal gas is heated at constant volume until the pressure

is doubled and again heated at constant pressure until the volume is

doubled. The average molar heat capacity for the whole process is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13R
6

19R
6

23R
6

17R
6

111. One mole of an ideal gas is taken from state  to state  by three

di�erent processes (a) , (b)  and (c )  as shown in the 

A B

ACB ADB AEB

https://dl.doubtnut.com/l/_v6OKedZrzMMY
https://dl.doubtnut.com/l/_TO6iLU68xkDz


 diagram. The heat absorbed by the gas is  

A. greater in process (b) than in (a)

B. the least in process (b)

C. the same in (a) and (c )

D. less in (c ) than in (b)

Answer: D

Watch Video Solution

P − V

https://dl.doubtnut.com/l/_TO6iLU68xkDz


112. One mole of an ideal gas at pressure  and temperature  is

expanded isothermally to twice its volume and then compressed at

constant pressure to  and the gas is brought bac to original state

by a process in which  (pressure is directly proportional to volume).

The correct temperature of the process is

A. 

B. 

C. 

P0 T0

(V0 /2)

PαV

https://dl.doubtnut.com/l/_Y7Wu1ofxzabs


D. 

Answer: C

Watch Video Solution

113. P-T diagram is shown below. Then choose the corresponding V-T

diagram 

https://dl.doubtnut.com/l/_Y7Wu1ofxzabs
https://dl.doubtnut.com/l/_WuCoTB5mLpjn


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WuCoTB5mLpjn


114. P-V curve of a diatomic gas is shown in the Fig. Find the total heat

given to the gas in the process   

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A → B → C

2.5P0V0

1.4P0V0

3.9P0V0

1.1P0V0

https://dl.doubtnut.com/l/_6OvbUHZ8hpNT
https://dl.doubtnut.com/l/_hgdQNind7vNU


115. A gas expands with temperature according to the relation

. What is the work done when the temperature changes by 

?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

V = kT 2 / 3

30∘C

166.2J

136.2J

126.2J

116. A gas is expanded from volume  to  under three di�erent

processes. Process 1 is isobaric process 2 is isothermal and process 3 is

adiabatic. Let  and  be the change in internal energy of the

V0 2V0

ΔU1, ΔU2 ΔU3

https://dl.doubtnut.com/l/_hgdQNind7vNU
https://dl.doubtnut.com/l/_OjNSotCjI7Ze


gas in these three processes. Then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔU1 > ΔU2 > ΔU3

ΔU1 < ΔU2 < ΔU3

ΔU2 < ΔU1 < ΔU3

ΔU2 < ΔU3 < ΔU1

https://dl.doubtnut.com/l/_OjNSotCjI7Ze
https://dl.doubtnut.com/l/_up7zByFYmdDb


117. Logarithms of readings of pressure and volume for an ideal gas were

plotted on a graph as shown in Fig. By measuring the gradient, it can be

shwon that the gas may be 

A. monatomic and undergoing an adiabatic change

B. monatomic and undergoing an isothermal change

C. diatomic and undergoing an adiabatic change

D. triatomic and undergoing an isothermal change

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_up7zByFYmdDb
https://dl.doubtnut.com/l/_GL0OtQHKSlcv


118. Two moles of an ideal mono-atomic gas undergo a cyclic process as

shown in the �gure. The temperatures in di�erent states are given as

. Determine the work done by the gas

during the cycle.

A. 

B. 

6T1 = 3T2 = 2T4 = T3 = 1800K

−10kJ

−20kJ

https://dl.doubtnut.com/l/_GL0OtQHKSlcv


C. 

D. 

Answer: A

Watch Video Solution

−15kJ

−30kJ

119. ‘n’ moles of an ideal gas undergoes a process  as shown in the

�gure. The maximum temperature of the gas during the process will be : 

A → B

https://dl.doubtnut.com/l/_GL0OtQHKSlcv
https://dl.doubtnut.com/l/_rvVdfpIZyKYg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P0V0

nR

3P0V0

nR

4P0V0

nR

2P0V0

nR

120. A vessel contains a mixture consisting of  of nitrogen (

) and  of carbon dioxide ( ) at temperature

T=300 K and pressure  atm. The density of the mixture is

A. 

B. 

C. 

D. 

m1 = 7g

M1 = 28 m2 = 11g M2 = 44

P0 = 1

0.72kg/m3

1.44kg/m3

2.88kg/m3

5.16kg/m3

https://dl.doubtnut.com/l/_rvVdfpIZyKYg
https://dl.doubtnut.com/l/_OTEXRxPDkgDb


Answer: B

Watch Video Solution

121. The mass of a gas molecule can be computed form the speci�c heat

at constant volume. Take  for argon and

calculate 

a. the mass of an argon atom 

b. the atomic weight of argon.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

CV = 0.075kcalkg−1k−1

40kg

40 × 10−3kg

20kg

20 × 10−3kg

https://dl.doubtnut.com/l/_OTEXRxPDkgDb
https://dl.doubtnut.com/l/_Mxoq1AlC6XgP
https://dl.doubtnut.com/l/_GHYiI71EDkE9


122. A certain balloon maintains an internal gas pressure of 

until the volume reaches . Beyond a volume of , the

internal pressure varies as  where  is in kPa. 

is in  and  is a constant . Initially the balloon

contains helium gas at , 100 kPa with a  volume. The balloon is

then heated until the volume becomes  and the pressure is 150 kPa.

Assume ideal gas behavior for helium. The work done by the balloon for

the entire process in kJ is

A. 1256

B. 1414

C. 1083

D. 1512

Answer: C

Watch Video Solution

P0 = 100kPa

V0 = 20m3 20m3

P = P0 + 2k(V − V0)
2

P V

m3 k (k = 1kPa/m3)

20∘C 15m3

25m3

https://dl.doubtnut.com/l/_GHYiI71EDkE9


123. A spherical balloon contains air at temperature  and pressure .

The balloon material is such that the instantaneous pressure inside is

proportional to the square of the diameter. When the volume of the

balloon doubles as a result of heat transfer, the expansion follows the law

A.  constant

B.  constant

C.  constant

D.  constant

Answer: D

Watch Video Solution

T0 P0

PV =

PV 2 / 5 =

PV −1 =

PV −2/3 =

https://dl.doubtnut.com/l/_Hmy7xUuGY9Qw


124. Find work done by the gas in the process shown in �gure. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

πatmL
5

2

atmL
5

2

− πatmL
3

2

− πatmL
5

4

https://dl.doubtnut.com/l/_9b7kazVtuoLV


125. Two di�erent ideal diatomic gases  and  are initially in the same

state.  and  are then expanded to same �nal volume through

adiabatic and isothermal process respectively. If  and 

represents the �nal pressure and temperature of  and  respectively

then.

A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

A B

A B

PA, PB TA, TB

A B

PA < PB TA < TB

PA > PB TA > TB

PA > PB TA < TB

PA < PB TA > TB

126. Three moles of an ideal monoatomic gas performs a cyclic process as

shown in the �gure. The temperatures in di�erent states are ,

T_(2)=800K, T_(3)=2400K T_(4)=1200K

T1 = 400K

and

https://dl.doubtnut.com/l/_NoUAFtfgJqJl
https://dl.doubtnut.com/l/_TIrBMATtPFaP


["Given

R"=8.31"J-mol"^(-1)K^(-1)]` 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

.Deter min ethew or kdo ≠ bythegasdur ∈ gthecyc ≤ .

5kJ

10kJ

15kJ

20kJ

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


127. For process 1,  is positive, for process 2,  is zero and for

process 3,  is negative. Find the parameters indicating  and  axes.  

A. Temperature and volume

B. Temperature and pressure

C. No. of moles and pressure

D. Volume and pressure

Answer: D

Watch Video Solution

ΔU ΔU

ΔU x y

https://dl.doubtnut.com/l/_1coNK3L4ETmB
https://dl.doubtnut.com/l/_mbqxTesZdWN2


128. In the diagram as shown, �nd parameters representing  and  axes

and also parameter , if  and   

A. Volume, pressure and temperature

B. Temperature, volume and pressure, it is only possible option

C. Temperature, pressure and volume, it is only possible option.

D. Both (b) and (c )

Answer: D

Watch Video Solution

x y

Z Z1 = Z2, Z3 = Z4 Z2 > Z3 :

https://dl.doubtnut.com/l/_mbqxTesZdWN2


129. The ratio of heat absorbed and work done by the gas in the process,

as shown is . Find the parameters representing  and  axes : 

A. Temperature and pressure

B. Temperature and volume

C. Volume and pressure

D. Volume and density

Answer: B

Watch Video Solution

5/2 x y

https://dl.doubtnut.com/l/_ByLWAQwgpkay
https://dl.doubtnut.com/l/_BadYiwNiMqMY


130. In previous, Find the value of 

A. 1.6

B. 1.5

C. 1.6

D. 1.66

Answer: D

Watch Video Solution

γ = CP /Cv :

131. In an adiabatic process, . The pressure of the gas will be

proportional to:

A. 

B. 

C. 

D. 

R = Cv

2

3

T 5 / 3

T 5 / 2

T 5 / 4

T 5 / 6

https://dl.doubtnut.com/l/_BadYiwNiMqMY
https://dl.doubtnut.com/l/_m8l06IWJYBmJ


Answer: B

Watch Video Solution

132. The ratio of pressure of the same gas in two containers is 

where  &  are the number of moles and  &  are respective

temperatures. If the containers are now joined �nd the ratio of �nal

pressure to the temperature :

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

n1T1

n2T2

n1 n2 T1 T2

P1T2 + P2T1

2T1T2

P1T1 + P2T1

T1T2

P1T1 + P2T2

2T1T2

https://dl.doubtnut.com/l/_m8l06IWJYBmJ
https://dl.doubtnut.com/l/_CxW1surLePS3


133. In an isobaric process,  where . What is ?

A. Pressure

B. Volume

C. 

D. 

Answer: D

Watch Video Solution

ΔQ =
Kγ

γ − 1
γ = CP /CV K

ΔU

ΔW

134. On an isothermal process, there are two POINTs  and  at which

pressures and volumes are  and  respectively. If  and 

 are connected by a straight line, �nd the pressure at a POINT on this

straight line at which temperature is maximum

A. 

B. 

A B

(2P0, V0) (P0, 2V0) A

B

4P0

3

P0
5

4

https://dl.doubtnut.com/l/_XSfFgy11Fj6K
https://dl.doubtnut.com/l/_GjI7U4gGZwjk


C. 

D. 

Answer: C

Watch Video Solution

P0
3

2

P0
7
5

135. On an isothermal process ,there are two points A and B at which

pressures and volumes are (2P0,V0) and (P0,2V0) respectively. A and B are

connected by a straight line then , the temperature of the isothemal

process is how much lower the maximum temperature :

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

P0V0

nR

P0V0

2nR

3P0V0

2nR

P0V0

4nR

https://dl.doubtnut.com/l/_GjI7U4gGZwjk
https://dl.doubtnut.com/l/_oJRXVCSNQl5O


Watch Video Solution

136. Two cylienders �tted with pistons and placed as shown, connected

with string through a small tube of negligible volume, are �lled with gas

at pressure  and temperature . The radius of smaller cylinder is half

of the other. If the temperature is increased to , �nd the pressure if

the piston of bigger cylinder moves towards left by 1 metre ? 

A. 

B. 

C. 

D. 

P0 T0

2T0

P0
4

5

P0
3

5

P0
2

5

P0
5

4

https://dl.doubtnut.com/l/_oJRXVCSNQl5O
https://dl.doubtnut.com/l/_7eMTwtFX2jW3


Answer: D

Watch Video Solution

137. If  is the atmospheric pressure in the last problems �nd the

percentage increase in tension of the string after heating

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P

25

(1 − P /P0)

25

(1 − P /P0)

25(1 − P /P0)

25(1 − P /P0)

138. Two identical containers  and  having same volume of ideal gas at

the same temperature have mass of the gas as  and  respectively. 

A B

mA mB

https://dl.doubtnut.com/l/_7eMTwtFX2jW3
https://dl.doubtnut.com/l/_5rdf1Ofs8C9U
https://dl.doubtnut.com/l/_Lx8ZCMv0jlqw


. The gas in each cylinder expand isothermally to double its

volume. If the change in pressure in  is , �nd the change in pressure

in :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2mA = 3mB

A Δp

B

2Δp

3Δp

ΔP
2

3

ΔP
4
3

139. There are two process  and . In which of the process is the

amount of work done by the gas is greater ? 

ABC DEF

https://dl.doubtnut.com/l/_Lx8ZCMv0jlqw
https://dl.doubtnut.com/l/_jihdq8OQNx6Y


A. ABC

B. DEF

C. Equal in both process

D. it cannot be predicted

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jihdq8OQNx6Y


140. Find the pressure  , in the diagram as shown, of monoatomic gas of

one mole in the process  if   

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P

ABC ΔU /ΔW = 6/7

P0
5

2

P0
3

2

2P0

P0
7
2

141. The pressure P, Volume V and temperature T of a gas in the jar A and

the other gas in the jar B at pressure , volume  and temperature 

, then the ratio of the number of molecules in the jar A and B will be

A. 

2P V /4

2T

1: 1

https://dl.doubtnut.com/l/_17m4YhtTsDio
https://dl.doubtnut.com/l/_t29UQ735KdEX


B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 2

2: 1

4: 1

142. At what temperature is the rms velocity of a hydrogen molecule

equal to that of an oxygen molecule at ? a) 10 K b) 20 K c) 30 K d) 40

K

A. 20K

B. 80K

C. 

D. 

Answer: A

47∘C

−73K

3K

https://dl.doubtnut.com/l/_t29UQ735KdEX
https://dl.doubtnut.com/l/_4l0sQovRupEN


Watch Video Solution

143. A gas at pressure  is contained in a vessel. If the masses of all the

molecules are halved and their speeds doubled, the resulting pressure

would be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p0

4P0

2P0

P0

P0

2

144. The root mean square speed of the molecules of a diatomic gas is v.

When the temperature is doubled, the molecules dissociates into two

atoms. The new root mean square speed of the atom is

https://dl.doubtnut.com/l/_4l0sQovRupEN
https://dl.doubtnut.com/l/_awT9p74Jyn12
https://dl.doubtnut.com/l/_AqBRjLJFx2Js


A. 

B. y

C. 2v

D. 4v

Answer: C

Watch Video Solution

√2v

145. The molecules of a given mass of a gas have rms velocity of

 pressure. When the temperature

and pressure of the gas are respectively ,

the rms velocity of its molecules in  is  

(a)  (b)  (c)  (d) 

A. 

B. 

C. 

200 at27∘C and 1.0 × 105N /m2
m

s

127∘C and 0.05 × 105Nm−2

ms−1

400

√3

100√2

3

100

3
100√2

100√2

3

100√2

400

√3

https://dl.doubtnut.com/l/_AqBRjLJFx2Js
https://dl.doubtnut.com/l/_fcV945ZVyLdk


D. none of these

Answer: C

Watch Video Solution

146. Which of the following statement is true?

A. Absolute zero degree temperature is not zero enery temperature.

B. Two di�erent gases at the same temperature pressure have equal

root mean square velocities.

C. The rms speed of the molecules of di�erent ideal gases, maintained

at the same temperature are the same.

D. Given sample of 1cc of hydrogen and 1cc of oxygen both at

N.T.P.,oxygen sample has a large number of molecules.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fcV945ZVyLdk
https://dl.doubtnut.com/l/_yZi1e3fOxlpZ


147. At which of the following temperatures would the molecules of a gas

have twice the average kinetic energy they have at ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20∘C

40∘C

80∘C

313∘C

586∘C

148. A vessel contains a mixture of one mole of Oxygen and two moles of

Nitrogen at  K. The ratio of the average kinetic energy per 

molecule to that per  molecule is :

A. 

300 O2

N2

1: 1

https://dl.doubtnut.com/l/_yZi1e3fOxlpZ
https://dl.doubtnut.com/l/_HyKPuqmzfdBT
https://dl.doubtnut.com/l/_jv4vOumDCu5W


B. 

C. 

D. Depend on the moments of inertia of the two molecules

Answer: A

Watch Video Solution

1: 2

2: 1

149. Three closed vessels (A),(B) and  are at the same temperature (T)

and contain gases which obey Maxwell distribution law of velocities.

Vessel (A) contains , (B) only (N_2) and (C ) mixture of equal quantities

of  and O_(2)

v_(1) N_(2) v_(2)

O_(2)` molecules in vessel (C) is.

A. 

B. 

C. 

C

O2

O2 N2. Iftheavera ≥ speedofthe mo ≤ ce–s ∈ vessel(A)is

tôf mo ≤ ce–s ∈ vessel(B)is

. thentheavera ≥ speedofthe

(V1 + V2) /2

V1

(V1V2)
1 / 2

https://dl.doubtnut.com/l/_jv4vOumDCu5W
https://dl.doubtnut.com/l/_2CKfT56xDfL2


D. 

Answer: B

Watch Video Solution

√kT /M

150. Suppose ideal gas equation follows . Initial

temperature and volume of the gas are T and V respectively. If gas expand

to  temperature will become

A. T

B. 9T

C. 27T

D. T/9

Answer: B

Watch Video Solution

V P 3 = con tan t

27V

https://dl.doubtnut.com/l/_2CKfT56xDfL2
https://dl.doubtnut.com/l/_0GGdAnMancNf
https://dl.doubtnut.com/l/_bimvHupX9qkC


151. Two spherical vessel of equal volume are connected by a n arrow

tube. The apparatus contains an ideal gas at one atmosphere and .

Now if one vessel is immersed in a bath of constant temperature 

and the other in a bath of constant temperature . then the common

pressure will be 

A. 1 atm

B.  atm

C.  atm

D.  atm

Answer: C

300K

600K

300K

4
5

4
3

3

4

https://dl.doubtnut.com/l/_bimvHupX9qkC


Watch Video Solution

152. Pressure versus temperature graphs of an ideal gas are as shown in

�gure. Choose the wrong statement. 

A. Density of gas is increasing in graph (i)

B. Density of gas is decreasing in graph (ii)

C. Density of gas is constant in graph (iii)

D. None of these

https://dl.doubtnut.com/l/_bimvHupX9qkC
https://dl.doubtnut.com/l/_LPBEptcJ4enL


Answer: C

Watch Video Solution

153. Pressure vs volume graph is shown in the �gure . Find corresponding

pressure vs temperature graph : 

A. 

https://dl.doubtnut.com/l/_LPBEptcJ4enL
https://dl.doubtnut.com/l/_L5MXFZjYNpoL


B. 

C. 

D. 

Answer: C

Watch Video Solution

154. A closed hollow insulated cylinder is �lled with gas at  and also

contains an insulated piston of negligible weight and negligible thickness

at the middle point. The gas on one side of the piston is heated to 

. If the piston moves  the length of the hollow cylinder is

A.  cm

0∘C

100∘C

5cm

13.65

https://dl.doubtnut.com/l/_L5MXFZjYNpoL
https://dl.doubtnut.com/l/_RF209gzGynBj


B.  cm

C.  cm

D.  cm

Answer: D

Watch Video Solution

27.5

38.6

64.6

155. The air tight and smooth piston of a cylindrical vessel are connected

with a string as shown. Initially pressure and temperature of the gas are

 and . The atmospheric pressure is also . At a later time, tension in

the string is  where A is the cross-sectional are of the cylinder. at

P0 T0 P0

P0A
3

8

https://dl.doubtnut.com/l/_RF209gzGynBj
https://dl.doubtnut.com/l/_2lQlXFSuh8c3


this time, the temperature of the gas has become. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T0
3

8

T0
3

4

T0
11

8

T0
13

8

156. P-T graph for same number of moles of two ideal gases are shown .

Find the path along which volume decreases . 

https://dl.doubtnut.com/l/_2lQlXFSuh8c3
https://dl.doubtnut.com/l/_tkNuPQXvewQN


A. A to B

B. B to A

C. C to D

D. D to C

Answer: C

Watch Video Solution

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


Multiple Corrects

157. A vessel of volume V = 30 litre is separated into three equal parts by

stationary semi permeable membrane . The left , middle and right parts

are �lled with  gm of hydrogen ,  gm of oxygen and 

 gm of nitrogen respectively . The left partition lets through

only hydrogen while the right partition lets through hydrogen and

nitrogen . If the temperature in all is 300K , the ratio of pressure in the

three compartments will be :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mH = 30 mO2 = 160

mN = 70

4: 9: 5

1.3: 4.5: 2

9: 4: 5

9: 5: 4

https://dl.doubtnut.com/l/_hIKxwgrGcSfx
https://dl.doubtnut.com/l/_QirGBRxXnGWM


1. For an ideal gas

A. The change in internal energy in a constant pressure process from

trmperature  to  is equal to  , where  is the

molar speci�c heat at constant volume and  the number of moles

of the gas.

B. The change in internal energy of the gas and the work done by the

gas are equal in magnitude in an adiabatic process.

C. The internal energy does not chagne in an isothermal process.

D. No heat is addes or removed in an adiabatic process.

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

Watch Video Solution

T1 T2 nCv(T2 − T1) Cv

n

2. Refer to �gure. Let  and  be the changes in internal energy in

the system in process  and  be the net work done by the

ΔU1 ΔU2

A + B ΔW

https://dl.doubtnut.com/l/_QirGBRxXnGWM
https://dl.doubtnut.com/l/_rzWvLt78l9Ya


system in the process , 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

A + B

ΔU1 + ΔU2 = 0

ΔU1 − ΔU2 = 0

ΔQ − ΔW = 0

ΔQ + ΔW = 0

https://dl.doubtnut.com/l/_rzWvLt78l9Ya


3. An ideal gas is taken from the state A (pressure p, volume V) to the

state B (pressure p/2, volume 2V) along a straight line path in the p-V

diagram. Select the correct statement from the following

A. The work done by the gas in the process  to  exceeds the work

done that would be done by it if the system were taken from  to

 along an isotherm.

B. In the  diagram, the path  becomes a part of a parabola.

C. In the  diagram, the path  becomes a part of hyperboal.

D. In going from  to , the temperature  of the gas �rst increase to

a maximum value and then decreases

Answer: A::B::D

Watch Video Solution

A B

A

B

T − V AB

P − T AB

A B T

https://dl.doubtnut.com/l/_m5fynLo7OFHx


4. A thermally insulated chamber of volume  is divided by a frictionless

piston of area S into two equal parts A and B Part A has an ideal gas at

pressure  and temperature  and in part B is vacuum. A massless

spring of force constant K is connected with piston and the wall of the

container as shown. Initially spring is unstretched. Gas in chamber A is

allowed to expand. Let in equilibrium spring is compressed by . Then  

A. �nal pressure of the gas is 

B. work done by the gas is 

C. change in internal energy of the gas is 

D. temperature of the gas is decreased

2V0

p0 T0

x0

Kx0

S

Kx2
0

1

2

Kx2
0

1

2

https://dl.doubtnut.com/l/_SWAmfa10AAeJ


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

Watch Video Solution

5. Choose the correct option: 

In the arrangement shown in Fig. gas is thermally insulated. An ideal gas

is �lled in the cylinder having pressure  (gt atmospheric pressure ).

The spring of force constant  is initially un-stretched. The piston of

mass  and area  is frictionless. In equilibrium, the piston rises up by

distance , then  

A. �nal pressure of the gas is 

P0 Pa

K

m S

x0

P0 + +
Kx0

S

mg

S

https://dl.doubtnut.com/l/_SWAmfa10AAeJ
https://dl.doubtnut.com/l/_jUCb7UfUwBpP


B. work done by the gas is 

C. decrease in internal energy of the gas is 

D. all of the above

Answer: A::C

Watch Video Solution

Kx2
0 + mgx0

1

2

Kx2
0 + mgx0 + P0Sx0

1

2

6. A gas undergoes change in its state from position  to position  via

three di�erent path as shown in Fig. Select the correct alternatives : 

(A)Change in internal energy in all the three paths is equal

(B)In all the three paths heat is absorbed by the gas

(C)Heat absorbed/released by the gas is maximum in path 1

(D)Temperature of the gas �rst increases and then decreases in path 1

A B

https://dl.doubtnut.com/l/_jUCb7UfUwBpP
https://dl.doubtnut.com/l/_7PKLwSjOhMBW


A. Change in internal energy in all the three paths is equal.

B. In all the three paths heat is absorbed by the gas .

C. Heat absorbed  released by the gas is maximum in path 

D. Temperature of the gas �rst increases and then decreases

continuously in path 

Answer: A::B::C

Watch Video Solution

/ (1)

(1)

7. An ideal gas undergoes a thermodynamic cycle as shown in Fig. Which

of the following statement are correct ? 

https://dl.doubtnut.com/l/_7PKLwSjOhMBW
https://dl.doubtnut.com/l/_k9c91AqoP5xQ


A. Straight line  cannot pass through .

B. During process , temperature decreases while during process

 it increases.

C. During process , work is done by the gas against external

pressure and temperature of the gas increases.

D. During process , work is done by the gas against external

pressure and heat supplied to the gas is exactly equal to this work.

Answer: B::D

Watch Video Solution

AB O

AB

BC

BC

CA

https://dl.doubtnut.com/l/_k9c91AqoP5xQ


8. At ordinary temperatures, the molecules of an ideal gas have only

translational and rotational kinetic energies. At high temperatures they

may also have vibrational energy. 

As a result of this, at higher temperature

A.  for a monatomic gas

B.  for a monatomic gas

C.  for a diatomic gas

D.  for a diatomic gas

Answer: A::D

Watch Video Solution

CV =
3R
2

CV >
3R
2

CV <
3R
2

CV >
3R
2

9. The molar heat capacity for an ideal gas

A. cannot be negative

B. be equal to either  or CV CP

https://dl.doubtnut.com/l/_ypFJkwAwUsF6
https://dl.doubtnut.com/l/_A5mI8rwJplta


C. lie in the range 

D. it may have any value between  and 

Answer: A::B::C

Watch Video Solution

CV ≤ C ≤ CP

−∞ +∞

10. A closed vessel contains a mixture of two diatomic gases  and .

Molar mass of  is 16 times that of  and mass of gas  contained in the

vessel is 2 times that of . Which of the following statements are correct

?

A. Average kinetic energy per molecule of  is equal to that of 

B. Root mean square value of translational velocity of  is four time

that of 

C. Pressure exerted by  is eight time of the exerted by .

D. Number of moleucles of , in the cylinder, is eight times that of 

A B

A B A

B

A B

B

A

B A

B A

https://dl.doubtnut.com/l/_A5mI8rwJplta
https://dl.doubtnut.com/l/_cbmyX3tqXnQs


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

Watch Video Solution

11. An ideal gas undergoes a thermodynamic cycle as shown in �gure: 

  

Which of the following graphs represents the same cycle?

A. 

https://dl.doubtnut.com/l/_cbmyX3tqXnQs
https://dl.doubtnut.com/l/_Kmk4V9orZvH9


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

12. Which the following statements are correct ?

A. Two bodies at di�erent temperature  and  are brought in

thermal contact. When thermal equilibrium is attained, the

temperature of each body is .

T1 T2

(T1 + T2) /2

https://dl.doubtnut.com/l/_Kmk4V9orZvH9
https://dl.doubtnut.com/l/_n6T89BW6ux1j


B. The coolant used in a car or a chemical or nuclear plant should have

high speci�c heat.

C. Vapour in equlibrium with its liquid at a constant temperature does

not obey Boyle's law.

D. Two vessels  and  of equal capacity are connected to each other

by a stop cock. Vessel  contains a gas at  and 1 atm pressure.

Vessel  is completely evacuated. When the stop cock is opened,

the �nal pressure of gas in each vessel will be 0.5 atm.

Answer: B::C::D

Watch Video Solution

A B

A 0∘C

B

https://dl.doubtnut.com/l/_n6T89BW6ux1j


13. Figure. Shows the  diagram for a Carnot cycle. In this diagram  

A. curve  represents isothemal process and  adiabatic process

B. curve  represents adiabatic process and  isothermal process

C. curve  represents isothermal process and  adaibatic process

D. curve  represent adiabatic process and  isothermal process

Answer: A::C

Watch Video Solution

P − V

AB BC

AB BC

CD DA

CD DA

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


14. Figure shows an indicator diagram. During path 1-2-3, 100 cal is given

to the system and 40 cal worth work is done. During pat 1-4-3, the work

done is 10 cal . Then 

A. heat given to the system during path 1-4-3 is 70 cal

B. if the systems is brought from 3 to 1 along straight line path 3-1,

work done is worth 25 cal

C. along straight line path 3-1, the heat ejected by the system is 

D. the internal energy of the system in state 3 is 140 cal above that in

state 1

85J

https://dl.doubtnut.com/l/_zbreWbJVUd0l


Answer: A::B::C

Watch Video Solution

15. One mole of an ideal monatomic gas has initial temperature , is

made to go through the cycle abca shown in Fig. If U denotes the internal

energy, then choose the correct alternative 

A. 

B. 

C. 

D. 

T0

UC > Ub > Ua

UC − Ub = 3RT0

Uc − Ua =
9RT0

2

Ub − Ua =
3RT0

2

https://dl.doubtnut.com/l/_zbreWbJVUd0l
https://dl.doubtnut.com/l/_DfOBmMGcYRk7


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

Watch Video Solution

16.  diagram of a cyclic process  is as shown in Fig. Choose

the correct alternative 

 

(A)  negative (B)  positive (C)  negative

(D)  negative

A.  is negative

B.  is negative

C.  is negative

P − V ABCA

ΔQA→B = ΔUB→C = ΔUC→A =

ΔWCAB =

ΔQA → .B

ΔUb → .c

ΔUc → .A

https://dl.doubtnut.com/l/_DfOBmMGcYRk7
https://dl.doubtnut.com/l/_5aPdta0Gsfcu


D.  is negative

Answer: A::B::D

Watch Video Solution

ΔWCAB

17. During the process  of an ideal gas 

A. work done on the gas is zero

B. density of the gas is constant

C. slope of line  from the T-axis is inversely proportional to the

number of moles of the gas

AB

AB

https://dl.doubtnut.com/l/_5aPdta0Gsfcu
https://dl.doubtnut.com/l/_NJLAmQYc0Fct


D. slope of line  from the T-axis is directly proportional to the

number of moles of the gas

Answer: A::B::D

Watch Video Solution

AB

18. Temperature versus pressure graph of an ideal gas is shown in �gure.

During the process AB 

A. internal energy of the gas remains constant

https://dl.doubtnut.com/l/_NJLAmQYc0Fct
https://dl.doubtnut.com/l/_I9rMf7xVheAq


B. volume of the gas is increased

C. work done by the atmosphere on the gas is positive

D. pressure is inversely proportional to volume

Answer: A::C::D

Watch Video Solution

19. An ideal gas undergoes the cyclic process shown in a graph below : 

A. T1 = T2

https://dl.doubtnut.com/l/_I9rMf7xVheAq
https://dl.doubtnut.com/l/_24BIlZlvh8lY


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

T1 > T2

VaVc = VbVd

VaVb = VcVd

20. The indicator diagram for two processes 1(isothermal) and

2(adiabatic) carrying on an ideal gas is shown in Fig. If  and  be them1 m2

https://dl.doubtnut.com/l/_24BIlZlvh8lY
https://dl.doubtnut.com/l/_wS3EkoVoPAqM


slopes  for process 1 and process 2, respectively, then  

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

(dP /dV )

m1 = m2

m1 > m2

m1 < m2

m2CV = m1CP

https://dl.doubtnut.com/l/_wS3EkoVoPAqM


21. Three moles of an ideal gas  at pressure,  and

temperature  is isothermally expanded to twice its initial volume. It is

then compressed at constant pressure to its original volume. Finally gas

is compressed at constant volume to its original pressure .  

(a) Sketch P-V and P-T diagrams for the complete process. 

(b) Calculate the net work done by the gas, and net heat supplied to the

gas during the complete process.

A. 

B. 

C. 

(Cp = R)
7
2

PA

TA

PA

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


D. 

Answer: A::C

Watch Video Solution

22. An ideal gas is taken from the state A (pressure p, volume V) to the

state B (pressure , volume 2V) along a straight line path in the p-V

diagram. Select the correct statement(s) from the following.

A. The work done by the gas in process  is greater than the work

that would be done if the system were taken from  to  along the

isotherm

B. In the  diagram, the path  becomes a part of parabola

C. In the  diagram, the path  becomes a part of hyperbola

p

2

AB

A B

P − T AB

P − T AB

https://dl.doubtnut.com/l/_SNWADfnYFJER
https://dl.doubtnut.com/l/_AMkJgDgT1zir


D. In going from  to , the temperature  of the gas �rst increase to

a maximum value and then decreases

Answer: A::B::D

Watch Video Solution

A B T

23. A partition divides a container having insulated walls into two

compartments whose initial paraments are given. The partition is a

conducting wall which can move freely without friction. Which of the

following statements is/are correct, with reference to the �nal

equilibrium position ? 

https://dl.doubtnut.com/l/_AMkJgDgT1zir
https://dl.doubtnut.com/l/_qAv1BWikHN1O


A. The pressure in the two compartments are equal.

B. Volume of compartment I is 

C. Volume of compartment II is 

D. Final pressure in compartment I is 

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

Watch Video Solution

3V /5

12V /5

5P /3

24. During an experiment, an ideal gas is found to obey a condition

. (  = density of the gas). The gas is initially at

temperature (T), pressure (p) and density . The gas expands such that

density changes to .

A. The pressure of the gas changes to 

B. The temperature of the gas change to .  

The graph of the above process on the  diagram is parabola.

= constant
p2

ρ
ρ

ρ

ρ/2

√2P

√2T

P − T

https://dl.doubtnut.com/l/_qAv1BWikHN1O
https://dl.doubtnut.com/l/_84M4VZ3zzTGN


C. The graph of the above process on the  diagram is

hyperbola.

D. 

Answer: B::D

Watch Video Solution

P − T

25. Pick the correct statement (s) :

A. The rms translational speed for all ideal gas molecules at the same

temperature is not the same but it depends on the mass

B. Each particle in a gas has average transloational kinetic energy and

the equation  establisehes the relationship

between the average translational kinetic energy per particle and

temperature of an ideal gas.

1/2mv2max = 3/2kT

https://dl.doubtnut.com/l/_84M4VZ3zzTGN
https://dl.doubtnut.com/l/_NyYAogebK79M


C. If the temperature of an ideal gas is doubled form  to 

, the average kinetic energy of each particle is also doubled.

D. It is possible for both pressure and volume of a monatomic ideal

gas to change simultaneously without casuing the internal enregy

of the gas to change

Answer: A::D

Watch Video Solution

100∘C 200∘C

26. An ideal gas undergoes an expansion from a state with temperature

 and volume  through three di�erent polytropic processes  and 

 as shown in the  diagram. If  and  be the

magnitude of changes in internal energy along the three paths

T1 V1 A, B

C P − V |ΔEA|, |ΔEB| |ΔEC|

https://dl.doubtnut.com/l/_NyYAogebK79M
https://dl.doubtnut.com/l/_Qo7QgShwEhYi


respectively, then : 

A.  if temperature in every process

decreases

B.  if temperature in every process

decreases

C.  if temperature in every process

increases

D.  if temperature in every process

increases

Answer: A::C

|ΔEA| < |ΔEB| < |ΔEC|

|ΔEA| > |ΔEB| > |ΔEC|

|ΔEA| > |ΔEB| > |ΔEC|

|ΔEB| < |ΔEA| < |ΔEC|

https://dl.doubtnut.com/l/_Qo7QgShwEhYi


Watch Video Solution

27. A system undergoes three quasi-static process sequentially as

indicated in Fig. 1-2 is an isobaric process, 2-3 is a polytropic process with

 and 3-1 is a process in which  = constant. 

 and .  

The heat transfer for the cycle is , the change in internal energy is

 and the work done is . Then  

A. 

B. 

C. 

γ = 4/3 PV

P2 = P1 = 4 × 105N /m2, P3 = 1 × 105N /m2 V1 = 1m3

ΔQ

ΔU ΔW

ΔW = 0

ΔQ = 1.08 × 105J

ΔU = 0

https://dl.doubtnut.com/l/_Qo7QgShwEhYi
https://dl.doubtnut.com/l/_p26pZOW1akGi


D. 

Answer: A::B::C

View Text Solution

ΔQ > ΔW

28. An insulated  tank contains helium at  and . A

valve is now opened, allowing some helium to escaped. The valve is closed

when one-half of the initial mass has escaped. The temperature of the gas

is 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

0.2m3 1200kPa 47∘C

( 3√4 = 16)

100K

200K

73∘C

−73∘C

https://dl.doubtnut.com/l/_p26pZOW1akGi
https://dl.doubtnut.com/l/_8nj9IPaw6UbC


Assertion-Reasoning

29. A gas in container  is in thermal equilibrium with another gas in

container . Both contain equal masses of the two gases. Which of the

following can be true ?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

A

B

PAVA = PBVB

PA = PB, VA ≠ VB

PA ≠ PB, VA = VB

=
PA

VA

PB

VB

1. Statement I: A quasi -static process is so called bacause it is a sudden

and large change of the system. 

https://dl.doubtnut.com/l/_rUO77cq56Lrk
https://dl.doubtnut.com/l/_aOuYP4mybZDo


Statement II: An adiabatic process is not quasi- static because it is a

sudden and large change of the system.

A. Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

B. Statement I: is true, Statement II is true and Statement II is NOT the

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

2. Statement I: The work done on an ideal gas in changing its volume

from  to  under a polytropic porcess is given by the integral 

 taken along the process  

Statement II: No work is done under an isochroci process of the gas.

V1 V2

∫
v2

v1

P .Dv

https://dl.doubtnut.com/l/_aOuYP4mybZDo
https://dl.doubtnut.com/l/_AjGCnS7U5brG


A. (a)Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

B. (b)Statement I: is true, Statement II is true and Statement II is NOT

the correct explanation for Statement I.

C. (c)Statement I is true, Statement II is false.

D. (d)Statement I is false, Statement II is fase.

Answer: C::D

Watch Video Solution

3. Statement I: When an ideal gas is taken from a given thermodynamics

state  to another given thermodynamic state  by any polytropic

process, the change in the internal energy of the system will be the same

in all processes. 

Statement II: Internal energy of the ideal gas depends only upon its

absolute temperature.

A B

https://dl.doubtnut.com/l/_AjGCnS7U5brG
https://dl.doubtnut.com/l/_unwk3nYMnySf


A. Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

B. Statement I: is true, Statement II is true and Statement II is NOT the

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

4. Statement I: The speci�c heat of a gas in an adiabatic process is zwero

but it is in�nite in an isothermal process. 

Statement II: Speci�c heat of a gas is directly proportional to heat

exchanged with the system and inversely proportional to change in

termperature.

https://dl.doubtnut.com/l/_unwk3nYMnySf
https://dl.doubtnut.com/l/_djLJ0TJKKP1k


A. Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

B. Statement I: is true, Statement II is true and Statement II is NOT the

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

5. StatementI: Work done by a gas in isothermal expansion is more than

the work done by the gas in the same expansion adaibatically. 

Statement II: Temperature remains constant in isothermal ecpansion but

not in adiabatic expansion.

A. Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

https://dl.doubtnut.com/l/_djLJ0TJKKP1k
https://dl.doubtnut.com/l/_NlFk2xwoQ36U


B. Statement I: is true, Statement II is true and Statement II is NOT the

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

6. Statement I: A gas is expanded from a volume  to , �rst through

adiabatic process then through isothermal process. Work done in

isothermal process is more if �nal state  pressure and volume  in

both the cases is same. 

V 2V

(i. e. )

https://dl.doubtnut.com/l/_NlFk2xwoQ36U
https://dl.doubtnut.com/l/_p7M9cXVxR2zk


Statement II: Work done by the gas is equal to area under  curve. 

  

A. Statement I: is true, Statement II is true and Statement II is the

correct explanation for Statement I.

B. Statement I: is true, Statement II is true and Statement II is NOT the

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

p − V

https://dl.doubtnut.com/l/_p7M9cXVxR2zk


Comprehension

1. A �xed mass of gas is taken through a process .

Here  is isobaric,  is adiabatic and is isothermal.

Find pressure at   

 

.

A. 

B. 

C. 

D. 

A → B → C → A

A → B B → C C → A

C

N /m2105

64

N /m2105

32

N /m2105

12

N /m2105

6

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


Answer: A

Watch Video Solution

2. A �xed mass of gas is taken through a process .

Here  is isobaric,  is adiabatic and is isothermal.

Find volume at . 

A. 

B. 

C. 

D. 

A → B → C → A

A → B B → C C → A

C

32m3

100m3

64m3

25m3

https://dl.doubtnut.com/l/_hrakenKEePSE
https://dl.doubtnut.com/l/_dQM4V2o1NVSu


Answer: C

Watch Video Solution

3. A �xed mass of gas is taken through a process .

Here  is isobaric,  is adiabatic and is isothermal.

Find work done is the process  take . 

  

A. 

B. 

C. 

D. 

A → B → C → A

A → B B → C C → A

( γ = 1.5)

4.9 × 105J

3.2 × 105J

1.2 × 105J

7.2 × 105J

https://dl.doubtnut.com/l/_dQM4V2o1NVSu
https://dl.doubtnut.com/l/_9w5lOBV0qzmk


Answer: A

Watch Video Solution

4. Four moles of an ideal gas is initially in a state A having pressure

 and temperature 200 K . Keeping pressure constant the

gas is taken to state B at temperature of 400K. The gas is then taken to a

state C in such a way that its temperature increases and volume

decreases. Also from B to C, the magnitude of  increases. The volume

of gas at state C is eaual to its volume at state A. Now gas is taken is

initial state A keeping volume constant. A total of 1000 J heat is rejected

from the sample in the cyclic process. Take .  

Which graph between temperture T and volume V for the cyclic process is

correct.

A. ` (##BMS_V06_C02_E01_249_O01.png" width="30%">

B. ` (##BMS_V06_C02_E01_249_O02.png" width="30%">

C. ` (##BMS_V06_C02_E01_249_O03.png" width="30%">

2 × 105N /m2

dT

dV

R = 8.3J /K/mol

https://dl.doubtnut.com/l/_9w5lOBV0qzmk
https://dl.doubtnut.com/l/_XyvQr3DgZmYH


D. ` (##BMS_V06_C02_E01_249_O04.png" width="30%">

Answer: C

Watch Video Solution

5. Four moles of an ideal gas is initially in a state A having pressure

 and temperature 200 K . Keeping pressure constant the

gas is taken to state B at temperature of 400K. The gas is then taken to a

state C in such a way that its temperature increases and volume

decreases. Also from B to C, the magnitude of  increases. The volume

of gas at state C is eaual to its volume at state A. Now gas is taken is

initial state A keeping volume constant. A total of 1000 J heat is rejected

from the sample in the cyclic process. Take .  

The work done by the gas along path B to C is

A. 

B. 

C. 

2 × 105N /m2

dT

dV

R = 8.3J /K/mol

1000J

−1000J

−7640J

https://dl.doubtnut.com/l/_XyvQr3DgZmYH
https://dl.doubtnut.com/l/_zurcBvaYizj6


D. 

Answer: C

Watch Video Solution

5640J

6. Four moles of an ideal gas is initially in state  having pressure

 and temperature  . Keeping the pressure constant

the gas is taken to state  at temperature of . The gas is then taken

to a state  in such a way that its temperature increases and volume

decreases. Also from  to  , the magnitude of  increases. The

volume of gas at state  is equal to its volume at state . Now gas is

taken to initial state  keeping volume constant. A total  of heat is

withdrawn from the sample of the cyclic process . Take

. The volume of gas at state  is

A. 

B. 

C. 

A

2 × 105N /m2 200K

B 400K

C

B C dT /dV

C A

A 1000J

R = 8.3J /K/mol C

0.0332m3

0.22m3

0.332m3

https://dl.doubtnut.com/l/_zurcBvaYizj6
https://dl.doubtnut.com/l/_yUSs65R3FZcs


D. 

Answer: A

Watch Video Solution

3.32m3

7. A process in which work perfomed by an ideal gas is proportional to the

corresponding increment of its internal energy is described as a

polytropic process. If we represent work done by a ppolytropic process by

 and increase in internal energy as  then  

  

or  ...(i)  

For this process, it can be demonstrated that the relation between

pressure and volume is given by the equation 

 (constant ) .....(ii)  

We know that a gas can have various values for molar speci�c heats. The

molar speci�c heat  for an ideal gas in polytropic process can be

calculated with the help of �rst law of thermodynamics. In polytropic

process process the variation of molar speci�c heat  with  for a

W ΔU

W ∝ ΔU

W = K1ΔU

PV η = K2

'C'

'C' η

https://dl.doubtnut.com/l/_yUSs65R3FZcs
https://dl.doubtnut.com/l/_IVUNJfiJtDq2


monatomic gas is plotted as in the graph shown. 

  

In the graph shown, the  coordinate of point  is ( for monatomic

gas )

A. 

B. 

C. 

D. 

Answer: B

W h Vid S l i

y − A

3R/2

5R/2

7R/2

4R

https://dl.doubtnut.com/l/_IVUNJfiJtDq2


Watch Video Solution

8. A process in which work perfomed by an ideal gas is proportional to

the corresponding increment of its internal energy is described as a

polytropic process. If we represent work done by a ppolytropic process by

 and increase in internal energy as  then  

  

or  ...(i)  

For this process, it can be demonstrated that the relation between

pressure and volume is given by the equation 

 (constant ) .....(ii)  

We know that a gas can have various values for molar speci�c heats. The

molar speci�c heat  for an ideal gas in polytropic process can be

calculated with the help of �rst law of thermodynamics. In polytropic

process process the variation of molar speci�c heat  with  for a

monatomic gas is plotted as in the graph shown. 

W ΔU

W ∝ ΔU

W = K1ΔU

PV η = K2

'C'

'C' η

https://dl.doubtnut.com/l/_IVUNJfiJtDq2
https://dl.doubtnut.com/l/_w5bC85NAKmTp


  

In the graph shown, the  coordinate of point  is ( for monatomic

gas )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y − A

7/5

5/2

2/3

8/3

https://dl.doubtnut.com/l/_w5bC85NAKmTp


9. A process in which work perfomed by an ideal gas is proportional to

the corresponding increment of its internal energy is described as a

polytropic process. If we represent work done by a ppolytropic process by

 and increase in internal energy as  then  

  

or  ...(i)  

For this process, it can be demonstrated that the relation between

pressure and volume is given by the equation 

 (constant ) .....(ii)  

We know that a gas can have various values for molar speci�c heats. The

molar speci�c heat  for an ideal gas in polytropic process can be

calculated with the help of �rst law of thermodynamics. In polytropic

process process the variation of molar speci�c heat  with  for a

monatomic gas is plotted as in the graph shown. 

W ΔU

W ∝ ΔU

W = K1ΔU

PV η = K2

'C'

'C' η

https://dl.doubtnut.com/l/_w5bC85NAKmTp
https://dl.doubtnut.com/l/_qSJU9dM1NYmA


  

For a monoatomic gas, the values of polytropic constant η for which

value speci�c heat is negative.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 < η <
2

3

1 < η <
8

3

1 < η <
5

3

< η <
2

3

8

3

https://dl.doubtnut.com/l/_qSJU9dM1NYmA


10. Figure, shows the variation of potential energy  of 2 mol of Argon

gas with its density in a cyclic process . The gas was initiallly in the

state  whose pressure and temperature are ,

respectively. It is also stated the path  is a rectangular hyperbola and

the internal energy of the gas at state  is . Based on the above

information answer the following question   

A. The process  is isobaric,  is adiabatic and  is isochoric.

B. The pocess is  is adiabatic,  is isothermal and  is

isochoric.

C. The process  is isochoric,  is isothermal and  is isobaric

(U)

ABCA

A PA = 2atm, TA = 300K

AB

C 3000r

:

AB BC CA

AB BC CA

AB BC CA

https://dl.doubtnut.com/l/_qSJU9dM1NYmA
https://dl.doubtnut.com/l/_w9OI7XjKtovI


D. The process  is isochoric,  is isothermal and  is isochoric

Answer: D

Watch Video Solution

AB BC CA

11. Figure, shows the variation of potential energy  of 2 mol of Argon

gas with its density in a cyclic process . The gas was initiallly in the

state  whose pressure and temperature are ,

respectively. It is also stated the path  is a rectangular hyperbola and

the internal energy of the gas at state  is . Based on the above

information answer the following question   

(U)

ABCA

A PA = 2atm, TA = 300K

AB

C 3000r

:

https://dl.doubtnut.com/l/_w9OI7XjKtovI
https://dl.doubtnut.com/l/_KL3pLciaHPZK


 

The heat supplied to the gas in the process  is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

AB

700R

3500R

4400R

1600R

https://dl.doubtnut.com/l/_KL3pLciaHPZK


12. Figure, shows the variation of potential energy  of 2 mol of Argon

gas with its density in a cyclic process . The gas was initiallly in the

state  whose pressure and temperature are ,

respectively. It is also stated the path  is a rectangular hyperbola and

the internal energy of the gas at state  is . Based on the above

information answer the following question   

  

Heat supplied in the process  is

A. 

B. 

C. 

(U)

ABCA

A PA = 2atm, TA = 300K

AB

C 3000r

:

CA

−1400R

1400R

2100R

https://dl.doubtnut.com/l/_8Y0BvYWi3oty


D. 

Answer: D

Watch Video Solution

−2100R

13. One mole of an ideal gas has an internal energy given by

 , where  is the pressure and  the volume of the gas. 

 is a constant. This gas undergoes the quasi  static cyclic process 

 as shown in the  diagram. The molar heat capacity of the

gas at constant pressure is 

A. 

U = U0 + 2PV P V

U0 −

ABCD U − V

2R

https://dl.doubtnut.com/l/_8Y0BvYWi3oty
https://dl.doubtnut.com/l/_LvGvTFw7IUZf


B. 

C. 

D. 

Answer: B

Watch Video Solution

3R

R
5

2

4R

14. One mole of an ideal gas has an interal energy given by

 , where  is the pressure and  the volume of the gas. 

 is a constant. This gas undergoes the quasi  static cyclic process 

 as shown in the  diagram. The work done by the ideal gas

U = U0 + 2PV P V

U0 −

ABCD U − V

https://dl.doubtnut.com/l/_LvGvTFw7IUZf
https://dl.doubtnut.com/l/_jyv15pXjWkuV


in the process  is 

 

A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

AB

U1 − U0

2

U0 − U1

2

loge 2
U1 − U0

2

https://dl.doubtnut.com/l/_jyv15pXjWkuV


15. One mole of an ideal gas has an interal energy given by

 , where  is the pressure and  the volume of the gas. 

 is a constant. This gas undergoes the quasi  static cyclic process 

 as shown in the  diagram. The gas must be 

  

A. monatomic

B. diatomic

C. a mixture of mono and diatomic gases

D. a mixture of di  and tri  atomic gases

Answer: C

Watch Video Solution

U = U0 + 2PV P V

U0 −

ABCD U − V

− −

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


16. An ideal diatomic gas is expanded so that the amount of heat

transferred to the gas is equal to the decrease in its internal energy. 

The molar speci�c heat of the gas in this process is given by  whose

value is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C

−
5R
2

−
3R
2

2R

5R
2

17. An ideal diatomic gas is expanded so that the amount of heat

transferred to the gas is equal to the decrease in its internal energy. 

https://dl.doubtnut.com/l/_utaMfmfbDTWe
https://dl.doubtnut.com/l/_9T3BjysImhOe
https://dl.doubtnut.com/l/_iD2aRuAl9Bgh


The process can be represented by the equation  constant,

where the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

TV n =

n

n =
7
5

n =
1

5

n =
3

2

n =
3

5

18. An ideal diatomic gas is expanded so that the amount of heat

transferred to the gas is equal to the decrease in its internal energy. If in

the process, the initial temperature of the gas be  and the �nal volume

by 32 times the initial volume, the work done  in Joules  by the gas

during the process will be

A. 

T0

( )

RT0

https://dl.doubtnut.com/l/_iD2aRuAl9Bgh
https://dl.doubtnut.com/l/_6s02TAmIHl5O


B. 

C. 

D. 

Answer: B

Watch Video Solution

5RT0

2

2RT0

RT0

2

19. A cylinder containing an ideal gas ( see �gure ) and closed by a

movable pistong is submerged in an ice- water mixture. The pistone is

quickly pushed down from position (1) to position (2)( process . The

piston is held at position  until the gas is again at  ( processs 

. Then the pistone is slowly raised back to position (1) ( process  

AB)

(2) 0∘C

BC) CA)

https://dl.doubtnut.com/l/_6s02TAmIHl5O
https://dl.doubtnut.com/l/_HIXFIjjhPT9A


  

Which of the following  diagram will correctly represent the

processes  and  and the cycle 

A. 

B. 

C. 

P − V

AB, BC CA ABCA?

https://dl.doubtnut.com/l/_HIXFIjjhPT9A


D. 

Answer: D

Watch Video Solution

20. A cylinder containing an ideal gas ( see �gure ) and closed by a

movable pistong is submerged in an ice- water mixture. The pistone is

quickly pushed down from position (1) to position (2)( process . The

piston is held at position  until the gas is again at  ( processs 

. Then the pistone is slowly raised back to position (1) ( process  

AB)

(2) 0∘C

BC) CA)

https://dl.doubtnut.com/l/_HIXFIjjhPT9A
https://dl.doubtnut.com/l/_bX4gWm6FlgoV


  

Which of the following  diagram will correctly represent the

processes  and  and the cycle 

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A

Watch Video Solution

P − V

AB, BC CA ABCA?

8kcal

5kcal

2.1kJ

4.2kJ

https://dl.doubtnut.com/l/_bX4gWm6FlgoV


21. A cylinder containing an ideal gas ( see �gure ) and closed by a

movable pistong is submerged in an ice- water mixture. The pistone is

quickly pushed down from position (1) to position (2)( process . The

piston is held at position  until the gas is again at  ( processs 

. Then the pistone is slowly raised back to position (1) ( process  

  

Which of the following  diagram will correctly represent the

processes  and  and the cycle 

A. 

B. 

C. 

D. none of these

AB)

(2) 0∘C

BC) CA)

P − V

AB, BC CA ABCA?

J
PV

2

J
2PV
3

PV J

https://dl.doubtnut.com/l/_cZFaRZvhKY4Q


Answer: D

Watch Video Solution

22. A reversible heat engine carries  of an ideal monatomic gas

around the cycle , as shown in the diagram. The process  is

adiabatic. Call the processes  and  as  and  and the heat 

, change in internal energy , and work done 

 respectively. The temperature at  are 

 and . Indicate the pressure and

volume at  and  by  and  respectively. Assume

that intially pressure  

Which of the following represents the correct values of the quantities

1mol

ABCA BC

AB, BC CA 1, 2 3

(ΔQ)r (ΔU)

(ΔW)r, r = 1, 2, 3 A, B, C

T1 = 300K, T2 = 600K T3 = 455K

A, B C Pr Vr, r = 1, 2, 3,

P1 = 1.00atm.

https://dl.doubtnut.com/l/_cZFaRZvhKY4Q
https://dl.doubtnut.com/l/_iBNDRvjJV1BW


indicated ? 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(ΔQ) = 450RJ, (ΔU)1 = 450RJ, (ΔW)1 = 300RJ

(ΔQ)2 = 0, (ΔU)2 = 450RJ, (ΔW)2 = − 217.5RJ

(ΔQ)3 = 0, (ΔU)3 = − 232.5RJ, (ΔW)3 = 0

(ΔQ)1 = 450RJ, (ΔU)3 = − 232.5RJ, (ΔW)2 = 217.5RJ

https://dl.doubtnut.com/l/_iBNDRvjJV1BW


23. A reversible heat engine carries  of an ideal monatomic gas

around the cycle , as shown in the diagram. The process  is

adiabatic. Call the processes  and  as  and  and the heat 

, change in internal energy , and work done 

 respectively. The temperature at  are 

 and . Indicate the pressure and

volume at  and  by  and  respectively. Assume

that intially pressure  

Which of the following represents the correct values for the quantities

indicated ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1mol

ABCA BC

AB, BC CA 1, 2 3

(ΔQ)r (ΔU)

(ΔW)r, r = 1, 2, 3 A, B, C

T1 = 300K, T2 = 600K T3 = 455K

A, B C Pr Vr, r = 1, 2, 3,

P1 = 1.00atm.

V1 = 3 × 10−3Rm3, P2 = 0.5atm

V2 = 3 × 10−3Rm3, P3 = 1.0atm

V3 = 3 × 10−3Rm3, P2 = 2.0atm

V2 = 3 × 10−3Rm3, P3 = 2.0atm

https://dl.doubtnut.com/l/_sClvJakyB1Xs


24. A reversible heat engine carries  of an ideal monatomic gas

around the cycle , as shown in the diagram. The process  is

adiabatic. Call the processes  and  as  and  and the heat 

, change in internal energy , and work done 

 respectively. The temperature at  are 

 and . Indicate the pressure and

volume at  and  by  and  respectively. Assume

that intially pressure  

Which of the following represents the correct values of the quantities

indicated ? 

1mol

ABCA BC

AB, BC CA 1, 2 3

(ΔQ)r (ΔU)

(ΔW)r, r = 1, 2, 3 A, B, C

T1 = 300K, T2 = 600K T3 = 455K

A, B C Pr Vr, r = 1, 2, 3,

P1 = 1.00atm.

https://dl.doubtnut.com/l/_sClvJakyB1Xs
https://dl.doubtnut.com/l/_S5RjQlxxhDLp


A. 

B. 

C. 

D.  will be greater or less than  dependng upon the value of 

Answer: A

Watch Video Solution

Qi < Qa

Qi = Qa

Qi > Qa

Qi Qa T3

25. A monatomic ideal gas undergoes the shown cyclic process in which

path of the process  is a semicircle. If  of gas is taken, �nd  

 

Heat given to the system in semicircular process

A. 

B. 

C. 

D. 

2 → 3 2mol

(7 − )
P0V0

2

π

4

(7 + )
P0V0

3

π

4

(7 + )
P0V0

2

π

4

(7 − )
P0V0

3

π

4

https://dl.doubtnut.com/l/_S5RjQlxxhDLp
https://dl.doubtnut.com/l/_Swe0gWLfDwPX


Answer: C

Watch Video Solution

26. A monatomic ideal gas undergoes the shown cyclic process in which

path of the process  is a semicircle. If  of gas is taken, �nd  

 

Total heat rejected in one cycle

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2 → 3 2mol

P0V0(32 − π)

4

P0V0(32 + π)

4

P0V0(32 + π)

8

P0V0(32 − π)

8

https://dl.doubtnut.com/l/_Swe0gWLfDwPX
https://dl.doubtnut.com/l/_gZnSlITnFNFP


27. A gas take part in two thermal processes in which it is heated from the

same initial state to the same �nal temperature. The processes are shown

on the  diagram by straight lines  and   

A. 

B. 

C. 

D. None of above

Answer: A

Watch Video Solution

P − V 1 → 3 1 → 2

W13 > W12

W12 > W13

W13 = W12

https://dl.doubtnut.com/l/_pkqnwMh6PwnI


28. A gas take part in two thermal processes in which it is heated from

the same initial state to the same �nal temperature. The processes are

shown on the  diagram by straight lines  and   

A. 

B. 

C. 

D. None of above

Answer: B

Watch Video Solution

P − V 1 → 3 1 → 2

Q13 < Q12

Q13 > Q12

Q13 = Q12

https://dl.doubtnut.com/l/_bGPhzBc5KtmS


29. A monatomic idea gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

Calculate the temperature of the gas at point  

  

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

B

https://dl.doubtnut.com/l/_AaBnwwvB7bdS


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

500K

700K

600K

300K

30. A monatomic ideal gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

https://dl.doubtnut.com/l/_AaBnwwvB7bdS
https://dl.doubtnut.com/l/_pGcn4GQ9dvpC


Calculate heat absorbed or released by the gas in process  

  

A. , added

B. , added

C.  rejected

A → B

1500R

1200R ln(2)

900R,

https://dl.doubtnut.com/l/_pGcn4GQ9dvpC


D. , rejected

Answer: A

Watch Video Solution

1200R ln(2)

31. A monatomic ideal gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

https://dl.doubtnut.com/l/_pGcn4GQ9dvpC
https://dl.doubtnut.com/l/_sWGUgQTReBQZ


Calculate heat absorbed or released by the gas in process  

A.  added

B. , added

C.  rejected

B → C

1500,

1200R ln(2)

900R,

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


D. , rejected

Answer: B

Watch Video Solution

1200R ln(2)

32. A monatomic ideal gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

Calculate heat absorbed or released by the gas in process . 

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

C → D

https://dl.doubtnut.com/l/_sWGUgQTReBQZ
https://dl.doubtnut.com/l/_JpbPW8qOVwqT


  

h

A.  added

B. , added

C.  rejected

1500,

1200R ln(2)

900R,

https://dl.doubtnut.com/l/_JpbPW8qOVwqT


D. , rejected

Answer: C

Watch Video Solution

1200R ln(2)

33. A monatomic idea gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

https://dl.doubtnut.com/l/_JpbPW8qOVwqT
https://dl.doubtnut.com/l/_MBbZnooGyH0d


Calculate heat absorbed or released by the gas in process . 

  

A.  added

B. , added

C.  rejected

D → A

1500,

1200R ln(2)

900R,

https://dl.doubtnut.com/l/_MBbZnooGyH0d


D. , rejected

Answer: D

Watch Video Solution

1200R ln(2)

34. A monatomic idea gas of  is taken through a cyclic process

starting from  as shown in �gure. The volume ratio are  and

. If the temperature  at  is , and gas constant is .

Calculate. 

2mol

A VB /VA = 2

VD /VA = 4 TA A 27∘C R

https://dl.doubtnut.com/l/_MBbZnooGyH0d
https://dl.doubtnut.com/l/_XfjAbEihYnqJ


  

The total work done by the gas during the complete cycle.

A. 

B. 

C. 

500RJ

600RJ

700RJ

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


D. 

Answer: B

Watch Video Solution

300RJ

35. One mole of an ideal monatomic gas udnergoes thermodynamic cycle

 as shown in �gure. Initial temperature of gas in 

.  

Process   

Process  Constant  

Process  Constant  

 Take   

1 → 2 → 3 → 1

T0 = 300K

1 → 2:P = aV

2 → 3:PV =

3 → 1:P =

( 1n|3| = 1.09)

https://dl.doubtnut.com/l/_XfjAbEihYnqJ
https://dl.doubtnut.com/l/_3xoXGklwqata


  

Find the net work done by the cycle.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3.27RT0

6.83RT0

4.53RT0

5.81RT0

https://dl.doubtnut.com/l/_3xoXGklwqata


36. One mole of an ideal monatomic gas udnergoes thermodynamic cycle

 as shown in �gure. Initial temperature of gas in 

.  

Process   

Process  Constant  

Process  Constant  

 Take   

  

Determine the heat capacity of 3-1 process.

A. 

B. 

1 → 2 → 3 → 1

T0 = 300K

1 → 2:P = aV

2 → 3:PV =

3 → 1:P =

( 1n|3| = 1.09)

20.75J /mol − K

10. 23J /molK

https://dl.doubtnut.com/l/_or8dhoQ4dHuV


C. 

D. 

Answer: A

Watch Video Solution

22.37J /mol − K

15. 96J /mol − K

37. A monatomic gas undergoes a cycle consisting of two isothermals and

two isobarics. The minimum and maximum temperatures of gas during

the cycle are  and , respectively, and the ratio of

maximum to minimum volume is 4. The volume at  is 

  

T1 = 400K T2 = 800K

B

https://dl.doubtnut.com/l/_or8dhoQ4dHuV
https://dl.doubtnut.com/l/_SVVWASJINy18


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.5V0

2V0

3V0

2.5V0

38. A monatomic gas undergoes a cycle consisting of two isothermals and

two isobarics. The minimum and maximum temperatures of gas during

the cycle are  and , respectively, and the ratio of

maximum to minimum volume is 4. 

T1 = 400K T2 = 800K

https://dl.doubtnut.com/l/_SVVWASJINy18
https://dl.doubtnut.com/l/_42mx4lLPABjO


 

The volume is  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

D

1.5V0

2V0

3V0

2.5V0

https://dl.doubtnut.com/l/_42mx4lLPABjO


39. A monatomic gas undergoes a cycle consisting of two isothermals and

two isobarics. The minimum and maximum temperatures of gas during

the cycle are  and , respectively, and the ratio of

maximum to minimum volume is 4. 

  

The heat is extracted from the system in process

A. 

B. 

C. 

D. 

Answer: A

T1 = 400K T2 = 800K

A → B, B → C

C → D,D → A

A → B, C → D

B → C, C → D

https://dl.doubtnut.com/l/_NPprfuA0YaEv


Watch Video Solution

40. A monoatomic gas undergoes a cycle consisting of two isothermals

and two isobarics. The minimum and maximum temperatures of gas

during the cycle are  and , respectively, and the

ratio of maximum to minimum volume is 4. 

  

The e�ciency of the cycle is

A. 

B. 

C. 

T1 = 400K T2 = 800K

× 100%
31n2

5 + 41n2

× 100%
21n2

5 + 41n2

× 100%
31n3

5 + 41n2

https://dl.doubtnut.com/l/_NPprfuA0YaEv
https://dl.doubtnut.com/l/_ZTpJMxguULiD


D. 

Answer: B

Watch Video Solution

× 100%
21n

3 + 41n2

41. Figure shows an insulated cylinder of volume  containing

monatomic gas in both the compartments. The pistone is diathermic.

Initially the piston is kept �xed and the system is allowed to acquire a

state of thermal equilibrium. The initial pressures and temperatures are

as shown in the �gure. Calculate 

  

The �nal temperature

V

https://dl.doubtnut.com/l/_ZTpJMxguULiD
https://dl.doubtnut.com/l/_Jifl0wj1e49S


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(P1 − P2)T1T2

P1T2 − P2T1

(P1 + P2)T1T2

P1T1 − P2T2

(P1 + P2)T1T2

P1T2 + P2T1

(P1 + P2)T1T2

P1T1 + P2T2

42. Figure shows an insulated cylinder of volume  containing

monatomic gas in both the compartments. The pistone is diathermic.

Initially the piston is kept �xed and the system is allowed to acquire a

state of thermal equilibrium. The initial pressures and temperatures are

as shown in the �gure. Calculate 

V

https://dl.doubtnut.com/l/_Jifl0wj1e49S
https://dl.doubtnut.com/l/_yritHtz6sX2c


  

The �nal presssures of left and right compartment respectively are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

,
P1(P1 + P2)T2

P1T2 + P2T1

P2(P1 + P2)T1

(P1T2 + P2T1)

,
P1(P1 + P2)T1

P1T2 + P2T2

P2(P1 + P2)T1

(P1T2 + P2T1)

,
P1(P1 + P2)T2

P1T2 − P2T1

P2(P1 − P2)T1

(P1T2 + P2T1)

,
P1(P1 + P2)T2

P1T2 + P2T1

P2(P1 − P2)T1

(P1T2 + P2T1)

https://dl.doubtnut.com/l/_yritHtz6sX2c


43. Figure shows an insulated cylinder of volume  containing

monatomic gas in both the compartments. The pistone is diathermic.

Initially the piston is kept �xed and the system is allowed to acquire a

state of thermal equilibrium. The initial pressures and temperatures are

as shown in the �gure. Calculate 

  

The heat that �ows from  to , Given .  

Now, the pin which was keeping the piston �xed is removed. and the

piston is set free to move. The piston is allowed to slide slowly, such that

of mechanical equilibrium is also achieved and . Find.

A. 

B. 

V

RHS LHS T2 > T1

T1P2 > P1T2

P1P2V
4
3

(T2 − T1)

P1T2 + P2T1

P1P2V
3

4

(T2 − T1)

P1T2 + P2T1

https://dl.doubtnut.com/l/_DOvG0zHF2hqD


C. 

D. 

Answer: B

Watch Video Solution

P1P2V
3

4

(T2 + T1)

P1T2 + P2T1

P1P2V
3

4

(T2 − T1)

P1T2 − P2T1

44. Figure shows an insulated cylinder of volume  containing

monatomic gas in both the compartments. The pistone is diathermic.

Initially the piston is kept �xed and the system is allowed to acquire a

state of thermal equilibrium. The initial pressures and temperatures are

as shown in the �gure. Calculate 

V

https://dl.doubtnut.com/l/_DOvG0zHF2hqD
https://dl.doubtnut.com/l/_FtqNyso4oFeq


 

Final volume of the left compartment.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
V

2
P1T2

P2T1 + P1T2

V( )
P1T2

P2T1 − P1T2

V( )
P1T2

P2T1 + P1T2

V( )
2P1T2

P2T1 + P1T2

https://dl.doubtnut.com/l/_FtqNyso4oFeq


45. Figure shows an insulated cylinder of volume  containing

monatomic gas in both the compartments. The pistone is diathermic.

Initially the piston is kept �xed and the system is allowed to acquire a

state of thermal equilibrium. The initial pressures and temperatures are

as shown in the �gure. Calculate 

 

Final volume of the left compartment.

A. 

B. 

C. 

D. 

V

( )
V

2
P2T1

P2T1 + P1T2

V( )
P2T1

P2T1 − P1T2

V( )
P2T1

P2T1 + P1T2

V( )
2P2T2

P2T1 − P1T2

https://dl.doubtnut.com/l/_cKkNLzoc48ab


Answer: C

Watch Video Solution

46. The rectangular box shown in Fig has partition which can slide

without friction along the length of the box. Initially each of the two

chambers of the box has one mole of a mono-atomic ideal gas 

at a pressure , volume  and temperature . The chamber on the left

is slowly heated by an electric heater. The walls of the box and the lead

wires of the heater is negligible. The gas in the left chamber expands

pushing the partition until the �nal pressure in both chambers becomes

. Determine (i) the �nal temperature of the gas in each chamber

(λ = 5/3)

P0 V0 T0

243P0 /32

https://dl.doubtnut.com/l/_cKkNLzoc48ab
https://dl.doubtnut.com/l/_xwA4VrWEmdlA


and (ii) the work done by the gas in the right chamber. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4/9T0

4/7T0

1/5T0

9/4T0

https://dl.doubtnut.com/l/_xwA4VrWEmdlA


47. The insulated box shown in �gure has an insulated partition which

can slide without friction along the length of the box. Initially each of the

two chambers of the box has  of a monatomic ideal gas 

at a pressure , volume  and temperature . The chamber of the left

is slowly heated by an electric heater so that its gas, pushing the

partition, expands until the �nal pressure in both the chambers becomes

. Determine  

  

Final temperature fo the gas in each chamber.

A. 

B. 

C. 

1mil (γ = 5/3)

P0 V0 T0

243P0 /32

RT0
15

8

− RT0
15

8

RT0
7
4

https://dl.doubtnut.com/l/_utewlnhrtep2


D. 

Answer: B

Watch Video Solution

− RT0
7
4

48. A container of volume  made of a perfectly non  conducting

material is divided into two equal parts by a �xed rigid wall whose lower

half is non  conducting and upper half is purely conducting. The right

side of the wall is divided into equal parts  initially  by means of a

massless non  conducting piston free to move as shown . Section

constains  of a gas while the section  and  contain  each of

the same gas  at pressure  . The heater in left part is

switched on till the �nal pressure in section  becomes .

Calculate 

4V0 −

−

( 0

− A

2mol B C 1mol

(γ = 15. ) P0

C 125/27P0

https://dl.doubtnut.com/l/_utewlnhrtep2
https://dl.doubtnut.com/l/_sgo0InDlC96N


  

The heat supplied by the heater.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

205P0V0

27R

P0V0

R

105P0V0

13R

12P0V0

13R

49. A container of volume  made of a perfectly non  conducting

material is divided into two equal parts by a �xed rigid wall whose lower

4V0 −

https://dl.doubtnut.com/l/_sgo0InDlC96N
https://dl.doubtnut.com/l/_d0zvAZgA4HYi


half is non  conducting and upper half is purely conducting. The right

side of the wall is divided into equal parts  initially  by means of a

massless non  conducting piston free to move as shown . Section

constains  of a gas while the section  and  contain  each of

the same gas  at pressure  . The heater in left part is

switched on till the �nal pressure in section  becomes .

Calculate 

  

Final temperature in part .

A. 

B. 

C. 

D. 

−

( 0

− A

2mol B C 1mol

(γ = 15. ) P0

C 125/27P0

C

P0V0

R

5P0V0

3R

P0V0

3R

5P0V0

R

https://dl.doubtnut.com/l/_d0zvAZgA4HYi


Answer: B

Watch Video Solution

50. A container of volume  made of a perfectly non  conducting

material is divided into two equal parts by a �xed rigid wall whose lower

half is non  conducting and upper half is purely conducting. The right

side of the wall is divided into equal parts  initially  by means of a

massless non  conducting piston free to move as shown . Section

constains  of a gas while the section  and  contain  each of

the same gas  at pressure  . The heater in left part is

switched on till the �nal pressure in section  becomes .

Calculate 

4V0 −

−

( 0

− A

2mol B C 1mol

(γ = 15. ) P0

C 125/27P0

https://dl.doubtnut.com/l/_d0zvAZgA4HYi
https://dl.doubtnut.com/l/_3WKpMmgXzRn7


  

The heat supplied by the heater.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P0V0
368

9

P0V0
113

5

P0V0
316

9

P0V0
405
8

51. An ideal gas at  is enclosed in an adiabatic vertical cylinder havin

an area of cross section  between two light movable pistons

NTP

A = 27cm2

https://dl.doubtnut.com/l/_3WKpMmgXzRn7
https://dl.doubtnut.com/l/_kQ54IL3A0j0v


as shown in �gure. Spring with force constant  is in a

relaxed state initially. Now the lower position is moved upwards a

distance ,  being the initial length of gas column . It is observed that

the upper piston moves up by a distance . Final temperature of gas

. Take  for the gas to be .  

  

When the lower pistone is moved upwards a distance , the

compression.

A. leads to cooling

B. takes place isothermally

C. takes place adiabatically

D. leads to heating

K = 37 − − N /m

h/2 h

h/16

4/3 × 273K γ 3/2

h/2

https://dl.doubtnut.com/l/_kQ54IL3A0j0v


Answer: C::D

Watch Video Solution

52. An ideal gas at  is enclosed in an adiabatic vertical cylinder havin

an area of cross section  between two light movable pistons

as shown in �gure. Spring with force constant  is in a

relaxed state initially. Now the lower position is moved upwards a

distance ,  being the initial length of gas column . It is observed that

the upper piston moves up by a distance . Final temperature of gas

. Take  for the gas to be .  

  

Which of the following statements is correct ?

NTP

A = 27cm2

K = 37 − − N /m

h/2 h

h/16

4/3 × 273K γ 3/2

https://dl.doubtnut.com/l/_kQ54IL3A0j0v
https://dl.doubtnut.com/l/_ryP1M3VKxezN


A. Heat given in compression is used to do work against elastic force

only.

B. Heat given in compression is used to do work against elastic force

and atmospheric force.

C. No work is done during compression.

D. There is no change in internal energy.

Answer: B

Watch Video Solution

53. An ideal gas at  is enclosed in an adiabatic vertical cylinder havin

an area of cross section  between two light movable pistons

as shown in �gure. Spring with force constant  is in a

relaxed state initially. Now the lower position is moved upwards a

distance ,  being the initial length of gas column . It is observed that

the upper piston moves up by a distance . Final temperature of gas

. Take  for the gas to be .  

NTP

A = 27cm2

K = 37 − − N /m

h/2 h

h/16

4/3 × 273K γ 3/2

https://dl.doubtnut.com/l/_ryP1M3VKxezN
https://dl.doubtnut.com/l/_REpoagkuXADK


 

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

1m

1.4m

1.6m

2m

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


54. Piston cylinder device initially contains  of nitrogen gas at 

 and . An electric heater within the device is turned on and

is allowed to apss a current of  for  from a  source.

Nitrogen expands at constant pressure and a heat loss of  occurs

during the process. 

  

Electric work done on the nitrogen gas is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5m3

400kPa 27∘C

2A 5min 120V

2800J

R = 25/3kJ /kmol − K

72kJ

36kJ

118kJ

9kJ

https://dl.doubtnut.com/l/_MiZt09m0lnUa


55. Piston cylinder device initially contains  of nitrogen gas at 

 and . An electric heater within the device is turned on and

is allowed to apss a current of  for  from a  source.

Nitrogen expands at constant pressure and a heat loss of  occurs

during the process. 

  

Number of moles of nitrogen gas is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.5m3

400kPa 27∘C

2A 5min 120V

2800J

R = 25/3kJ /kmol − K

0.8kmol

0.08kmol

0.8mol

0.08mol

https://dl.doubtnut.com/l/_NjCmRZl8mGzA


Interger

56. Piston cylinder device initially contains  of nitrogen gas at 

 and . An electric heater within the device is turned on and

is allowed to apss a current of  for  from a  source.

Nitrogen expands at constant pressure and a heat loss of  occurs

during the process. 

  

Number of moles of nitrogen gas is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.5m3

400kPa 27∘C

2A 5min 120V

2800J

R = 25/3kJ /kmol − K

2.6∘C

56.6∘C

29.6∘C

5.67∘C

https://dl.doubtnut.com/l/_kKnRPsXZBJjo
https://dl.doubtnut.com/l/_b51WdhxMEL9g


1. 8g of oxygen, 14 g of nitrogen and 22 g carbon dioxide are mixed in an

encloser of volume 10 litre and temperature . Calculate the pressure

exerted by the mixture , , Molecular weight of

oxygen , nitrogen and carbon 32 , 28 and 44 respectively.

Watch Video Solution

27∘C

R = 8.3Jmole−1K −1

2. A vessel contains 1 mole of  gas (molar mass 32) at a temperature T.

The pressure of the gas is p. An identical vessel containing one mole of

the gas (molar mass 4) at a temperature 2T has a pressure of

Watch Video Solution

O2

3. p-V diagram of a diatomic gas is a straight line passing through origin.

The molar heat capacity of the gas in the process will be

Watch Video Solution

https://dl.doubtnut.com/l/_b51WdhxMEL9g
https://dl.doubtnut.com/l/_7S4dbroOjCHA
https://dl.doubtnut.com/l/_qMBSj1NwH0Sb
https://dl.doubtnut.com/l/_A789vumQmkyh


4. A vessel contains a mixture of one mole of oxygen and two moles of

nitrogen at 300K. The ratio of the average rorational kinetic energy per

 molecules to that per  molecules is

Watch Video Solution

O2 N2

5. A vessel A of volume 3V contains a gas at pressure  and a vessel of

volume 2V contains that same gas at pressure . Temperature is same

in both vessels. What is the equilibrium pressure if vessels A and B are

connected by a tube of negligible volume.

Watch Video Solution

4p0

1.5p0

6. A vessel of volume  contains hydrogen gas at temperature 300 K

and pressure 1 bar. Find the heat required to raise the temperature to

400 K. The molar heat capacity of hydrogen at constant volume is

.

Watch Video Solution

0.2m3

5cal/molK

https://dl.doubtnut.com/l/_A789vumQmkyh
https://dl.doubtnut.com/l/_NYJwLTWyIzUq
https://dl.doubtnut.com/l/_9Sso7pXqvqgK


7. A Vessel contains helium, which expands at constant pressure when 15

kJ of heat is supplied to it. What will be the variation of the internal

energy of the gas? What is the work performed in the expansion?

Watch Video Solution

8. A certain mass of gas is taken from an initial thermodynamics state 

to another state  by process I and II. In process I for the gas does  of

work and absorbs  of heat energy. In process II, the gas absorbs  of

heat. The work done by the gas in process II is 

Watch Video Solution

A

B 5J

4J 5J

https://dl.doubtnut.com/l/_9Sso7pXqvqgK
https://dl.doubtnut.com/l/_CmNfvwrmzzKJ
https://dl.doubtnut.com/l/_5gTr0xH4xNEO


9. The two conducting cyliner-piston systems shows below are linked.

Cyliner 1 is �lled with a certain molar quantity of a monatomic ideal gas,

and cylinder 2 is �lled with an equal molar quantity of a diatomic ideal

gas. The entire apparatus is situated inside an oven whose temperature is

. The cylinder volumes have the same initial value .

When the oven temperature is slowly raised to . What is the

volume change  (in cc) of cylinder 1 ?  

Watch Video Solution

Ta = 27∘C V0 = 100

Tb = 127∘C

ΔV

10. A long container has air enclosed inside at room temperature and

atmoshperic pressure . It has a volume of 20000 c c. The area of(105Pa)

https://dl.doubtnut.com/l/_5gTr0xH4xNEO
https://dl.doubtnut.com/l/_nNIA1Ad3hnLo
https://dl.doubtnut.com/l/_XK7zaPnclFYX


Comprehension Type

cross section is  and force constant of spring is 

. We push the right piston isothermally and slowly till

it reaches the origianl position of the left piston which is movalbe. Final

length of air colume is found to be 25 h cm. Assume that spring is initially

relaxed. Find .

Watch Video Solution

100cm2

kspring = 1000N /m

h

11. The value of  is  for an adaibatic process of an ideal

gas for which internal energy . Find the value of  (  is

constant) :

Watch Video Solution

γ = CP /CV 4/3

U = K + nPV n K

1. Suppose there are N molecules each of mass m, of an ideal gas in a

container. The x component of velocity of a molecule is denoted by .ux

https://dl.doubtnut.com/l/_XK7zaPnclFYX
https://dl.doubtnut.com/l/_Vpbxc1sQFBzW
https://dl.doubtnut.com/l/_b2WcJVfbNooM


The gas is enclosed using a horizontal piston of area A as shown. 

  

The pressure of the gas is

A. 

B. 

C. 

D. 

m(u2
x)N

AL

m(u2
x)N

3AL

3m(u2
x)N

AL

3m(u2
x)

AL

https://dl.doubtnut.com/l/_b2WcJVfbNooM


Answer: A

Watch Video Solution

2. Suppose there are N molecules each of mass m, of an ideal gas in a

container. The x component of velocity of a molecule is denoted by .

The gas is enclosed using a horizontal piston of area A as shown. 

  

ux

https://dl.doubtnut.com/l/_b2WcJVfbNooM
https://dl.doubtnut.com/l/_Cv4gPYMbhuGg


The pressure of the gas can also be written in terms of momentum

transferred per collision  and collision frequency (f) on the wall of

area A as

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

(Δp)

Δp × f

Δp

A × f

Δp × f

A

3. Suppose there are N molecules each of mass m, of an ideal gas in a

container. The x component of velocity of a molecule is denoted by .

The gas is enclosed using a horizontal piston of area A as shown. 

ux

https://dl.doubtnut.com/l/_Cv4gPYMbhuGg
https://dl.doubtnut.com/l/_sZJozMiviY7A


  

If the temperature of gas is doubled keeping volume constant, we know

from the gas law that the pressure will be doubled. On microscopic level

this increase in pressure is because

A. momentum change per collision is doubled while the frequency of

collision remains constant

B. momentum change per collision remain constant while the

frequency of collision is doubled

https://dl.doubtnut.com/l/_sZJozMiviY7A


C. momentum change per collision and the frequency of collision both

are increased

D. none of these two physical quantities are changed. It is due to

some other reason.

Answer: C

Watch Video Solution

4. Suppose there are N molecules each of mass m, of an ideal gas in a

container. The x component of velocity of a molecule is denoted by .

The gas is enclosed using a horizontal piston of area A as shown. 

ux

https://dl.doubtnut.com/l/_sZJozMiviY7A
https://dl.doubtnut.com/l/_Y3KhnZHKoQPG


  

If the piston is moved so as to reduce the volume of gas by half, keeping

the temperature of gas constant , we know from the gas law that the

pressure will be doubled. On microscopic level the increase in pressure on

the piston is because

A. (a)momentum change per collision is doubled while the frequency

of collision remains constant

https://dl.doubtnut.com/l/_Y3KhnZHKoQPG


B. (b)momentum change per collision remain constant while the

frequency of collision is doubled

C. (c)momentum change per (c)collision and the frequency of collision

both are increased

D. (d)none of these two physical quantities are changed. It is due to

some other reason.

Answer: B

Watch Video Solution

5. Suppose there are N molecules each of mass m, of an ideal gas in a

container. The x component of velocity of a molecule is denoted by .

The gas is enclosed using a horizontal piston of area A as shown. 

ux

https://dl.doubtnut.com/l/_Y3KhnZHKoQPG
https://dl.doubtnut.com/l/_KolMOyXvKCMg


  

If the piston is moved so as to reduce the volume of gas by half, keeping

the temperature of gas constant , we know from the gas law that the

pressure will be doubled. On microscopic level the increase in pressure on

the piston is because

A. momentum change per collision is doubled while the frequency of

collision remains constant

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


Fill in the blanks

B. momentum change per collision remain constant while the

frequency of collision is doubled

C. momentum change per collision and the frequency of collision both

are increased

D. none of these two physical quantities are changed. It is due to

some other reason.

Answer: D

Watch Video Solution

1. The root mean square speed of hydrogen molecules of an ideal

hydrogen gas kept in a gas chamber at  is 3180 m/s. The pressure on

the hydrogen gas is ……….. 

0∘C

https://dl.doubtnut.com/l/_KolMOyXvKCMg
https://dl.doubtnut.com/l/_o4HFTDlv8MNz


(Density of hydrogen gas is , 1 atmosphere= 

Watch Video Solution

8.99 × 10−2kg/m3

1.01 × 105
N

m2

2. A cylinder of capacity  is �lled with  gas. The total average kinetic

energy of translatory motion of its molecules is . The pressure

of hydrogen in the cylinder is

Watch Video Solution

20L H2

1, 5 × 105J

3. A �ask contains  gas. At a temperature, the number of

molecules of oxygen at . The mass of an oxygen molecule is 

 kg and at that temperature the rms velocity of molecules is

400m/s. The pressure in  of the gas in the �ask is ..............

Watch Video Solution

10−3m3

3.0 × 1022

5.3 × 10−26

N /m2

https://dl.doubtnut.com/l/_o4HFTDlv8MNz
https://dl.doubtnut.com/l/_TpnfUQQevr0m
https://dl.doubtnut.com/l/_vJnslU5QE2l5


4. When volume of system is increased two times and temperature is

decreased half of its initial temperature, then pressure becomes ………….

Watch Video Solution

5. Let A and B the two gases and given: , where T is the

temperature and M is the molecular mass. If  and  are the rms

speed, then the ratio  will be equal to ………..

Watch Video Solution

= 4.
TA

MA

TB

MB

CA CB

CA

CB

6. The rms speed of the molecules of a gas in a vessel is . If half

of the gas leaks out at constant temperature, the rms speed of the

ramaining molecules will be…………..

Watch Video Solution

400ms−1

https://dl.doubtnut.com/l/_QrDsOodYKrGt
https://dl.doubtnut.com/l/_EyyHrwDF7EoL
https://dl.doubtnut.com/l/_3XeH78clgjF3


Multiple correct

7. The root mean square speed of hydrogen molecule at 300 K is 1930m/s.

Then the root mean square speed of oxygen molecules at 900K will

be………..

Watch Video Solution

8. The speeds of 5 molecules of a gas ( in arbitrary units) are as follows: 2,

3, 4, 5, 6. The root mean square speed for these molecules is ……..

Watch Video Solution

1. A steel tank contains 300 g of ammonia gas  at a pressure of 

 Pa and a temperature of  . Later the temperature is 

 and the pressure is  Pa .

A. the initial volume of the tank is 38 litre

(NH3)

1.35 × 106 77∘C

22∘C 8.7 × 105

https://dl.doubtnut.com/l/_Z7KcWIyadUvH
https://dl.doubtnut.com/l/_b3zDxU6kqWVR
https://dl.doubtnut.com/l/_YCdAbLwt9rQd


B. �nally 71 g grams of gas will leak out of the tank .

C. the number of moles of the remaining gas is  mol .

D. the number of moles of the remaining gas is  mol.

Answer: A::B::C

Watch Video Solution

13.5

8.5

2. Which of the following quantities is independent of the nature of the

gas at same temperature ?

A. The number of molecules in 1 mole

B. The number of molecules in equal volume

C. The translational kinetic energy of 1 mole

D. The kinetic energy of unit mass

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_YCdAbLwt9rQd
https://dl.doubtnut.com/l/_yECwPk8I7MXQ


Compression

3. Which of the following quantities depend on temperature only for a

given ideal gas ?

A. Internal energy of the gas

B. Product PV of the gas

C. The ratio of pressure and density of the gas

D. Root mean square speed of the gas

Answer: C::D

Watch Video Solution

1. One mole of an ideal monatomic gas undergoes a linear process from A

to B , in which is pressure P and its volume V change as shown in �gure . 

https://dl.doubtnut.com/l/_yECwPk8I7MXQ
https://dl.doubtnut.com/l/_SWSip9Yiid42
https://dl.doubtnut.com/l/_uXDCwUfrbwwE


  

The absolute temperature T versus volume V for the given process is

A. 

B. 

C. 

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


D. 

Answer: C

Watch Video Solution

2. One mole of an ideal monatomic gas undergoes a linear process from A

to B , in which is pressure P and its volume V change as shown in �gure . 

https://dl.doubtnut.com/l/_uXDCwUfrbwwE
https://dl.doubtnut.com/l/_bAwXrOgezZ2z


  

The absolute temperature T versus volume V for the given process is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P0V0

2R

P0V0

4R

3P0V0

4R

3P0V0

2R

https://dl.doubtnut.com/l/_bAwXrOgezZ2z



