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1. One mole of an ideal gas is warmed slowly

so that it goes form the  state ( ) to PV PfVi

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


) in such a way that the pressure of

the gas is directly proportional to the volume. 

(a) How much work is done on the as in the

process? 

(b) How is the temperature of the gas related

to its volume during this process?

Watch Video Solution

(3Pi, 3Vi

2. We consider a thermodynamic system. If

 represents the increase in its internalΔU

https://dl.doubtnut.com/l/_HjiQsHjmCxSL
https://dl.doubtnut.com/l/_s3fa4scyNtxw


energy and W the work done by the system,

which of the following statements is true?

A.  in an adiabatic process

B.  in an isothermal process

C.  in an isothermal process

D.  in an adiabatic process

Answer:

Watch Video Solution

ΔU = − W

ΔU = W

ΔU = − W

ΔU = W

https://dl.doubtnut.com/l/_s3fa4scyNtxw


3. 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 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.

A

P0

3T0 B 3P0

T0 /3

P 2T B

C

A

P T T

https://dl.doubtnut.com/l/_ZaAxRZtrTwqm
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Watch Video Solution

1. An ideal gas is taken through a quasi-static

process described by , with 

. The gas is expanded to

twice its original volume of . How much

work is done by the gas in expanding gas in

this process?

Watch Video Solution

P = αV 2

α = 5.00atm/m6

1.00m3

https://dl.doubtnut.com/l/_ZaAxRZtrTwqm
https://dl.doubtnut.com/l/_ycyB4icA3Ggm


2. When heat in given to a gas in an isobaric

process, then

A. the work is done by the gas

B. internal energy of the gas increases

C. both (a) and (b)

D. none from (a) and (b)

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ycyB4icA3Ggm
https://dl.doubtnut.com/l/_roO3L7IuLFji
https://dl.doubtnut.com/l/_y5YLPbJqirKY


3. For one complete cycle of a thermodynamic

process gas as shown in the P-V diagram,

which of following correct?

A. 

B. 

C. 

ΔEint = 0, Q < 0

ΔEint = 0, Q > 0

ΔEint > 0, Q < 0

https://dl.doubtnut.com/l/_y5YLPbJqirKY


3

D. 

Answer: A

Watch Video Solution

ΔEint < 0, Q > 0

1. The cyclic process for 1 mole of an ideal gas

is shown in the V-T diagram. The work done in

https://dl.doubtnut.com/l/_y5YLPbJqirKY
https://dl.doubtnut.com/l/_PtDmsVqBszwl


AB, BC and CA respectively is 

A. 

B. 

C. 

D. 

O, RT2ln( ), R(T1 − T2)
V1

V2

R(T1 − T2), 0, RT1ln
V1

V2

0, RT2ln( ), R(T1 − T2)
V2

V1

0, RT2ln( ), R(T2 − T1)
V2

V1

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


Answer: D

Watch Video Solution

2. Which of the following is correct in terms of

increasing work done for the same initial and

�nal state?

A. Adiabatic  Isothermal Isobaric

B. Isobaric  Adiabatic  Isothermal

C. Adiabatic  Isobaric  Isothermal

D. None of these

< <

< <

< <

https://dl.doubtnut.com/l/_PtDmsVqBszwl
https://dl.doubtnut.com/l/_tK8Zax4GKUxQ


Answer: d

Watch Video Solution

3.   

A sample of an ideal gas in taken through the

cyclic process abca in the given �gure. It

absorbs 50 J of heat during the parth ab, no

https://dl.doubtnut.com/l/_tK8Zax4GKUxQ
https://dl.doubtnut.com/l/_DXqeoX3rb9bB


heat during bc and rejects 70J of heat during

ca, 40 J of work is done on the gas during the

part bc. 

(a) Find the internal energy of the gas at b adn

c if it is 1500 J at a. ltbr. (b) Calculate the work

done by the gas during the part ca.

A. 1590J

B. 1620J

C. 1540J

D. 1570J

Answer: A

https://dl.doubtnut.com/l/_DXqeoX3rb9bB
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Watch Video Solution

1. A thermodynamic system undergoes cyclic

process  as shown in �gure. The workABCDA

https://dl.doubtnut.com/l/_DXqeoX3rb9bB
https://dl.doubtnut.com/l/_cf0I36nR6thY


done by the system is 

A. 

B. 

C. 

D. Zero

P0V0

2P0V0

P0V0

2

https://dl.doubtnut.com/l/_cf0I36nR6thY


Answer: D

Watch Video Solution

2. When an ideal diatomic gas is heated at

constant pressure, the fraction of the heat

energy supplied, which increases the internal

energy of the gas, is

A. 

B. 

C. 

2

5

3

5

3

7

https://dl.doubtnut.com/l/_cf0I36nR6thY
https://dl.doubtnut.com/l/_3rLQVaEV0Eo5


D. 

Answer: d

Watch Video Solution

5

7

3. A thermodynamic process of one mole ideal

monoatomic gas is shown in �gure. The

e�ciency of cyclic process  will be

A. 

B. 

ABCA

25 %

12.5 %

https://dl.doubtnut.com/l/_3rLQVaEV0Eo5
https://dl.doubtnut.com/l/_ujE2ZBXRbmrI
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C. 

D. 

Answer: D

Watch Video Solution

50 %

%
100

13

1. Consider a process shown in the �gure.

During this process the work done by the

https://dl.doubtnut.com/l/_ujE2ZBXRbmrI
https://dl.doubtnut.com/l/_gln2n0TvmSCt


system

A. Continuously increases

B. Continuously decreases

C. First increases, then decreases

D. First decreases, then increases

https://dl.doubtnut.com/l/_gln2n0TvmSCt


Answer: A

Watch Video Solution

2. The molar heat capacity in a process of a

diatomic gas if it does a work of  when a

heat of  is supplied to it is

A. 

B. R

C. R

D. R

Q

4

Q

R
2

5

5

2

10

3

6

7

https://dl.doubtnut.com/l/_gln2n0TvmSCt
https://dl.doubtnut.com/l/_LQwDE85ORCnY


Answer: a

Watch Video Solution

3. An ideal gas is taken from state  to state 

through optional path  as

shown in the  diagram. Let 

represent the heat supplied, work done and

change in internal energy of the gas

respectively. 

1 2

A, B, C and D

PV Q, W and U

https://dl.doubtnut.com/l/_LQwDE85ORCnY
https://dl.doubtnut.com/l/_sDXL8nFiAXJa


Then,

A. 

B. 

C. 

D. 

Answer: A

QA − QD = WA − WD

QB − WB > QC − WC

WA < WB < WC < WD

QA < QB < QC < QD

https://dl.doubtnut.com/l/_sDXL8nFiAXJa
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Watch Video Solution

1. Six moles of an ideal gas performs a cycle

shown in �gure. If the temperature are

, ,  and TD = 600K TB = 800K TC = 2200K

https://dl.doubtnut.com/l/_sDXL8nFiAXJa
https://dl.doubtnut.com/l/_oJsY9KJ8Pi7Q


, the work done per cycle is  

A.  kJ

B.  kJ

C.  kJ

D.  kJ

TD = 1200K

20

30

40

60

https://dl.doubtnut.com/l/_oJsY9KJ8Pi7Q


Answer: C

Watch Video Solution

2. An insulator container contains  moles of

an ideal diatomic gas at temperature T. Heat Q

is supplied to this gas, due to which  moles of

the gas are dissociated into atoms but

temperature of the gas remains constant.

Then

A. Q = 2RT

4

2

https://dl.doubtnut.com/l/_oJsY9KJ8Pi7Q
https://dl.doubtnut.com/l/_wxv2CiLoEcFt


B. Q = RT

C. Q = 3RT

D. Q = 4RT

Answer: C

Watch Video Solution

3. Following �gure shows on adiabatic

cylindrical container of volume  divided by

an adiabatic smooth piston (area of cross-

section = A ) in two equal parts. An ideal gas

V0

https://dl.doubtnut.com/l/_wxv2CiLoEcFt
https://dl.doubtnut.com/l/_udUq2TGIu6NH


 is at pressure  and

temperature  in left part and gas at

pressure  and temperature  in right part.

The piston is slowly displaced and released at

a position where it can stay in equilibrium. The

�nal pressure of the two parts will be

(Suppose x = displacement of the piston) 

A. 

(Cp /Cy = λ) P1

T1

P2 T2

P2

https://dl.doubtnut.com/l/_udUq2TGIu6NH
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B. 

C. 

D. 

Answer: C

Watch Video Solution

P1

P1( )
γ

V0

2

( + Ax)
γ

V0

2

P2( )
γ

V0

2

( + Ax)
γ

V0

2

https://dl.doubtnut.com/l/_udUq2TGIu6NH


1.  diagram of an ideal gas is as shown

in �gure. Work done by the gas in process

 is 

A. 

B. 

P − V

ABCD

4P0V0

2P0V0

https://dl.doubtnut.com/l/_XX6ecRCbxQqG


C. 

D. 

Answer: C

Watch Video Solution

3P0V0

P0V0

2. Which one of the following gases possesses

the largest internal energy

A. 2 moles of helium occupying 1  at 300

K

m3

https://dl.doubtnut.com/l/_XX6ecRCbxQqG
https://dl.doubtnut.com/l/_jkFObrrwhMAM


B. 56 kg of nitrogen at  and 300

K

C. 8 grams of oxygen at 8 atm and 300 K

D.  molecules of argon occupying 

 at 900 K

Answer: c

Watch Video Solution

107Nm− 2

6 × 1026

40m3

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


3. In the following P-V diagram two adiabatics

cut two isothermals at temperature

 (�g). The value of  will be 

A. 

B. 

T1 and T2
Va

Vd

Vb

Vc

Vc

Vb

https://dl.doubtnut.com/l/_SFxWuNA6MkqW
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C. 

D. 

Answer: A

Watch Video Solution

Vd

Va

VbVc

1. A gas expands with temperature according

to the relation . What is the workV = kT 2 / 3

https://dl.doubtnut.com/l/_SFxWuNA6MkqW
https://dl.doubtnut.com/l/_pAkKmM6AgctO


done when the temperature changes by 

?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘C

10R

20R

30R

40R

https://dl.doubtnut.com/l/_pAkKmM6AgctO


2. In the �gure given two processes 

are shown by which a thermodynamic system

goes from initial to �nal state F. if  and 

 are respectively the heats supplied to

the systems then

A. 

A and B

ΔQA

ΔQB

ΔQA = ΔQB

https://dl.doubtnut.com/l/_ZPEHxyh1iPyI


B. 

C. 

D. 

Answer: b

Watch Video Solution

ΔQA ≥ ΔQB

ΔQA < ΔQB

ΔQA > ΔB

3. An ideal gas undergoes a cyclic process

abcda which is shown by pressure-density

https://dl.doubtnut.com/l/_ZPEHxyh1iPyI
https://dl.doubtnut.com/l/_cnXtwOAbxoP9


curve, 

A. Work done by the gas in the process 'bc'

is zero

B. Work done by the gas in the process 'cd'

is negative

https://dl.doubtnut.com/l/_cnXtwOAbxoP9
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C. Internal energy of the gas at point 'a' is

greater than at state 'c'

D. Net work done by the gas in the cycle is

neagative.

Answer: A,B,D

Watch Video Solution

https://dl.doubtnut.com/l/_cnXtwOAbxoP9


1. One mole of an ideal gas is kept enclosed

under a light piston (area 

connected by a compressed spring (spring

constant . The volume of gas is 

 and its temperature is . The gas

is heated so that it compresses the spring

further by . The work done by the gas in

the process is . Find . (Take 

 and suppose there is

= 10− 2m2)

100N /m)

0.83m3 100K

0.1m

N × 10− 1J N

R = 8.3J /K − mole)

https://dl.doubtnut.com/l/_nOyOoP62ygN3


no atmosphere). 

A. 

B. 

3J

6J

https://dl.doubtnut.com/l/_nOyOoP62ygN3


C. 

D. 

Answer: D

Watch Video Solution

9J

1.5J

2. When a system is taken from state f along

path  and . Along path 

. If  for the curved

iaf, Q = 50J W = 20J

ibf, Q = 35J W = − 13J

https://dl.doubtnut.com/l/_nOyOoP62ygN3
https://dl.doubtnut.com/l/_JT3l2hvUVroz


return path  for this path is  

A. 33 J

B. 23 J

C. 

D. 

Answer: d

fI, Q

−7J

−43J

https://dl.doubtnut.com/l/_JT3l2hvUVroz


Watch Video Solution

3. An ideal gas can be expanded form an initial

state to a certain volume through two

di�erent processes  constant and (ii) 

 where  is a positive constant.

Then

A. Final temperature in (i) will be greater

than in (ii)

PV 2 =

P = KV 2 K

https://dl.doubtnut.com/l/_JT3l2hvUVroz
https://dl.doubtnut.com/l/_9XRATS2l3Hlx


B. Final temperature in (ii) will be greater

then in (i)

C. Total heat given to the gas in (i) case is

greater than in (ii)

D. Total heat is given to the gas in (ii) case

is greater than in (i)

Answer: B,D

Watch Video Solution

https://dl.doubtnut.com/l/_9XRATS2l3Hlx
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1. n moles of a gas �lle in a a container

temperature T is in thermodynamic

equilibrium initially. If the gas is compressed

slowly and isothermally so half its initial

volume volume the work done by the

atmosphere on the piston is : 

https://dl.doubtnut.com/l/_5Rvs7eCQ5dD3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

nRT

2

−
nRT

2

nRT(ln2 − )
1

2

−nRT ln2

2. The  diagram of a system undergoing

thermodynamic transformation is shown in

�gure. The work done by the system in going

P − V

https://dl.doubtnut.com/l/_5Rvs7eCQ5dD3
https://dl.doubtnut.com/l/_wRroiQmtBRMW


from  and  heat is

given to the system. The change in internal

energy between  is 

A. 10 J

B. 70 J

C. 84 J

D. 134 J

A → B → Cis30J 40J

A and C

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


Answer: a

Watch Video Solution

3. 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/_wRroiQmtBRMW
https://dl.doubtnut.com/l/_kTzVdZePfevs


  

The temperature of the gas at point 

A. 600K

B. 450K

B

https://dl.doubtnut.com/l/_kTzVdZePfevs
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C. 400K

D. 900K

Answer: A

Watch Video Solution

1. Find the work done by the gas in the process

. ABC

https://dl.doubtnut.com/l/_kTzVdZePfevs
https://dl.doubtnut.com/l/_YWN7Yo8Vjmec


A. 

B. 

C. 

D. 

P0V0

3

2

P0V0

5

2

P0V0
7

2

4P0V0

https://dl.doubtnut.com/l/_YWN7Yo8Vjmec


Answer: C

Watch Video Solution

2. The  diagram of 2 gm of helium gas

for a certain process  is shown in the

�gure. What is the heat given to the gas

P − V

A → B

https://dl.doubtnut.com/l/_YWN7Yo8Vjmec
https://dl.doubtnut.com/l/_sd9GiKMqi2HR


during the process ? 

A. 

B. 

C. 

D. 

A → B

4P0V0

6P0V0

4.5P0V0

2P0V0

https://dl.doubtnut.com/l/_sd9GiKMqi2HR


Answer: c

Watch Video Solution

3.   

A monoatomic ideal gas of two moles is taken

through a cyclic process starting from A as

https://dl.doubtnut.com/l/_sd9GiKMqi2HR
https://dl.doubtnut.com/l/_0bDpxFDkV4Z7


shown 

 and   

Temperature  at  is .  

Q. Work done during complete cyclic process

A. 1200R

B. 1500R

C. 1400R

D. 1000R

Answer: B,D

Watch Video Solution

= 2
VB

VA

= 4
VD

VA

TA A 27∘
C

https://dl.doubtnut.com/l/_0bDpxFDkV4Z7
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1. In an isothermal reversible expansion, if the

volume of 96 gm of oxygen at  is

increased from 70 litres to 140 litres , then the

work done by the gas will be

Watch Video Solution

27∘
C

2. Volume versus temperature graph of two

moles of helium gas is as shown in �gure. The

https://dl.doubtnut.com/l/_0bDpxFDkV4Z7
https://dl.doubtnut.com/l/_TDPj69VNOqBJ
https://dl.doubtnut.com/l/_AmQ6nuGUCvhc


ratio of heat absorbed and the work done by

the gas in process  is 

A. 3

B. 

C. 

D. 

1 − 2

5

2

5

3

7

2

https://dl.doubtnut.com/l/_AmQ6nuGUCvhc


Answer: B

Watch Video Solution

3. A monotomic ideal gas of two metal is taken

through a cyclic process straining from A as

shown 

Temperature  

The work done during process 

VB /VA = 2 and VD /VA = 4

TAis27∘C

B → C

https://dl.doubtnut.com/l/_AmQ6nuGUCvhc
https://dl.doubtnut.com/l/_DnR80hvRdoJF


(approx) is 

A. 1000R

B. 800R

C. 832R

D. 945R

https://dl.doubtnut.com/l/_DnR80hvRdoJF
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Answer: C

Watch Video Solution

1. 540 calories of heat convert 1 cubic

centimeter of water at  into 1671 cubic

centimeter of steam at  at a pressure of

one atmosphere. Then the work done against

the atmospheric pressure is nearly

Watch Video Solution

100oC

100oC

https://dl.doubtnut.com/l/_DnR80hvRdoJF
https://dl.doubtnut.com/l/_NhorZTXkBT6h


2. Heat is supplied to a diatomic gas at

constant pressure. 

The ratio of  is

A. 

B. 

C. 

D. 

Answer: C

ΔQ : ΔU : ΔW

5: 3: 2

5: 2: 3

7: 5: 2

7: 2: 5

https://dl.doubtnut.com/l/_NhorZTXkBT6h
https://dl.doubtnut.com/l/_og1gnq0gF1rE


Watch Video Solution

3. A monotomic ideal gas of two metal is taken

through a cyclic process straining from A as

shown 

Temperature  

The work done during the process  is  

VB /VA = 2 and VD /VA = 4

TAis27∘C

C → D

https://dl.doubtnut.com/l/_og1gnq0gF1rE
https://dl.doubtnut.com/l/_zo6jKqGjkiwc


A. 900R (absorbed)

B. 900R(released)

C. 1200R(absorbed)

D. 1200R(released)

https://dl.doubtnut.com/l/_zo6jKqGjkiwc
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Answer: B,D

Watch Video Solution

1. A system changes from the state  to

 as shwon in the diagram. The

(P1, V1)

(P2V2)

https://dl.doubtnut.com/l/_zo6jKqGjkiwc
https://dl.doubtnut.com/l/_1eQDA6NpWgPW


workdone by the system is 

Watch Video Solution

2. N moles of an ideal diatomic gas are in a

cylinder at temperature T. suppose on

supplying heat to the gas, its temperature

https://dl.doubtnut.com/l/_1eQDA6NpWgPW
https://dl.doubtnut.com/l/_JpaF9Px77PJt


remain constant but n moles get dissociated

into atoms. Heat supplied to the gas is

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

nRT
1

2

nRT
3

2

(N − n)RT
3

2

https://dl.doubtnut.com/l/_JpaF9Px77PJt


3. A monotomic ideal gas of two metal is taken

through a cyclic process straining from A as

shown 

Temperature   

The work done during the process  is  

VB /VA = 2 and VD /VA = 4

TAis27∘C

D → A

https://dl.doubtnut.com/l/_XNyuq3hxHwN1


15

A. 900R (absorbed)

B. 900R(released)

C. 1200R(absorbed)

D. 1200R(released)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XNyuq3hxHwN1


1. A sample of an ideal monoatomic gas is

taken round the cycle ABCA as shown in the

�gure the work done during the cycle is 

Watch Video Solution

https://dl.doubtnut.com/l/_tgZOOVb1QRBY
https://dl.doubtnut.com/l/_FSUOTdcHd5Zs


2. In thermodynamic process, pressure of a

�xed mass of a gas is changes in such a

manner that the gas molecules gives out 20 J

of heat and 10 J of work is done in the gas. If

the initial internal energy of the gas was 40 J,

then the �nal internal energy will be

Watch Video Solution

3. A monotomic ideal gas of two metal is taken

through a cyclic process straining from A as

shown VB /VA = 2 and VD /VA = 4

https://dl.doubtnut.com/l/_FSUOTdcHd5Zs
https://dl.doubtnut.com/l/_DEpxXbSuMKNB


Temperature   

The work done during the entire process is 

A. 400R

B. 600R

C. 450R

TAis27∘C

https://dl.doubtnut.com/l/_DEpxXbSuMKNB
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D. 800R

Answer: B

Watch Video Solution

1. A perfect gas goes from a state A to another

state B by absorbing 8 × 105 J of heat and

doing 6.5 × 105 J of external work. It is now

transferred between the same two states in

https://dl.doubtnut.com/l/_DEpxXbSuMKNB
https://dl.doubtnut.com/l/_hg2FhmFM62vi
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another process in which it absorbs 105 J of

heat. In the second process

Watch Video Solution

1. The speci�c heat of a gas in an isothermal

process is

Watch Video Solution

https://dl.doubtnut.com/l/_hg2FhmFM62vi
https://dl.doubtnut.com/l/_usBMk9gbEYvm
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1. A thermally insulated container is divided

into two parts by a screen. In one part the

pressure and temperature are  and  for an

ideal gas �lled. In the second part it is vacuum.

If now a small hole is created in the screen,

then the temperature of the gas will

Watch Video Solution

P T

https://dl.doubtnut.com/l/_VXmd77jTa2Hf
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1. When an ideal gas in a cylinder was

compreswsed isothermally by a piston, the

work done on the gas found to be 

cal. During this process about

Watch Video Solution

1.5 × 104

1. In adiabatic expansion  is ….

(positive/negative/zero)

ΔU

https://dl.doubtnut.com/l/_uV4zbKXqb2Tx
https://dl.doubtnut.com/l/_7yffEPSnrtal
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22

Watch Video Solution

1. A gas at NTP is suddenly compressed to one-

fourth of its original volume. If.  is supposed

to be , then the �nal perssure is

Watch Video Solution

λ

3

2

https://dl.doubtnut.com/l/_7yffEPSnrtal
https://dl.doubtnut.com/l/_HogegWvRXDRA
https://dl.doubtnut.com/l/_abW9g5MFQlwn
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1. An ideal gas at  is compressed

adiabatically to  of its original volume. If 

, then the rise in temperature is

Watch Video Solution

27∘C

8/27

γ = 5/3

1. Two identical samples of gases are allowed

to expand to the same �nal volume (i)

isothermally (ii) adiabatically. Work done is

Watch Video Solution

https://dl.doubtnut.com/l/_abW9g5MFQlwn
https://dl.doubtnut.com/l/_trzfMeVaZqx3
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1. During the adiabatic expansion of 2 moles of

a gas, the internal energy of the gas is found

to decrease by 2 joules , the work done during

the process on the gas will be equal to

Watch Video Solution

https://dl.doubtnut.com/l/_trzfMeVaZqx3
https://dl.doubtnut.com/l/_LULBhiD6qjoP

