
CHEMISTRY

BOOKS - P BAHADUR CHEMISTRY (HINGLISH)

THERMODYNAMICS

Exercise

1. During  work done on the system,  of heat is

given out. Calculate the change in internal energy.

Watch Video Solution

200J 140J

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_I4q3XoYyV226


2. A system does  work on surrounding as well as gives

out  energy. Calculate the change in internal energy.

Watch Video Solution

40J

20J

3. A system does  work on surroundings gy absorbing

 of heat. Calculate the change in internal energy.

Watch Video Solution

100J

150J

4. A gas absorbs  of heat and expands against the

external pressure of  from a volume of  litre to

 litre. Calculate the change in internal energy.

Watch Video Solution

200J

1.5atm 0.5

1.0

https://dl.doubtnut.com/l/_txwQ9XNTXNGM
https://dl.doubtnut.com/l/_QKGH4efhA7B1
https://dl.doubtnut.com/l/_DU6vRvInnB9g


5. Calculate the work done during the process, when one

mole of gas is allowed to expand freely into vacuum.

Watch Video Solution

6. Two liters of  at  and  atm pressure is expanded

isothermally against a constant external pressure of  atm

untill the pressure of gas reaches  atm. Assuming gas to

be ideal, claculate the work of expansion.

Watch Video Solution

N2 0∘C 5

1

1

https://dl.doubtnut.com/l/_DU6vRvInnB9g
https://dl.doubtnut.com/l/_W3FsJ6kAOQLy
https://dl.doubtnut.com/l/_Z1To2apFfj4g


7. The internal energy change in the conversion of 

mole of the calcite form of  to the aragonite form

is . Calculate the enthalpy change when the

pressure is bar, given the densities of the solids are

 and  respectively.

Watch Video Solution

1.0

CaCO3

+0.21KJ

1.0

2.71gcm− 3 2.93gcm− 3

8. Calculate the work done in an open vessel at 

when  ion reacts with dil. .

Watch Video Solution

300K,

112g HCl

https://dl.doubtnut.com/l/_QbwGiZnS6mug
https://dl.doubtnut.com/l/_8rSSAOzkAXCH


9. A sample of  mole of a gas at  and 

pressure is cooled to  and compressed to .

Calculate . Suppose the original sample of gas was

heated at constant volume until its pressure was 

and then cooled at , what would have been ?

Watch Video Solution

0.20 44∘C 1.5atm

27∘C 3.0atm

ΔV

3.0atm

27∘C ΔV

10. Consider the reaction , taking

place at  temperature and constant pressure. For the

reaction, . Calculate the amount of

heat released if the reaction is carried out at  and

same constant pressure. Given that:

N2 + 3H2 → 2NH3

300K

ΔH = − 22.0kcal

400K

Cp (N2 ) = Cp (H2 ) = 3.5R, Cp (NH3 ) = 4R

https://dl.doubtnut.com/l/_9xE7n8uU51mc
https://dl.doubtnut.com/l/_0Nj7UNOi8jJc


Watch Video Solution

11. A sample of argon gas at  pressure and 

expands reversibly and adiabatically from  to 

. Calculate the enthalpy change in the process.

Given that  for  is  and antilog

.

Watch Video Solution

1atm 27∘C

1.25dm3

2.5dm3

Cv (m) Ar 12.45JK − 1mol− 1

(0.199) = 1.58

12. One mole of an ideal gas is heated at constant

pressure from  to .  

a. Calculate the work done. 

b. If the gas were expanded isothermally and reversibly at

 from  to some othe pressure , what must be

0∘C 100∘C

0∘C 1atm P

https://dl.doubtnut.com/l/_0Nj7UNOi8jJc
https://dl.doubtnut.com/l/_LwcC5CmVTvFm
https://dl.doubtnut.com/l/_QBRgMbhnzejZ


the �nal pressure if the maixmum work is equal to the

work in ?

Watch Video Solution

(a)

13. One mole of an ideal mono-atomic gas is taken round

cyclic process  as shown in �gure below. Calculate  

Watch Video Solution

ABCD

https://dl.doubtnut.com/l/_QBRgMbhnzejZ
https://dl.doubtnut.com/l/_dhJFmTgfgkoJ


14. Derive a relation showing reversible work of expansion

from volume  to  by 'n' moles of a real gas obeying

van der waal's equation at temperature  where volume

occupied by molecules may be taken as negligible in

comparison to total volume of gas.

Watch Video Solution

V1 V2

T

15. What work is to be done on  mole of a perfect gas at

 if it is compressed reversibly and isothermally from

a pressure of  to ? Also

calculate the free energy change.

Watch Video Solution

2

27∘C

1.01 × 105Nm− 2 5.05 × 106Nm− 2

https://dl.doubtnut.com/l/_UlAs8qM5avy0
https://dl.doubtnut.com/l/_ZHpHHDe3VAAy
https://dl.doubtnut.com/l/_aONmqTQJ9dEF


16. Calculate the maximum work done in expanding  of

oxygen at  occupying volume of  and

isothermally untill the volume become ?

Watch Video Solution

16g

300K 5dm3

25dm3

17. Calculate  and  for the isothermal

reversible expansion of one mole of an ideal gas from an

initial pressure of  bar to a �nal pressure of  bar at a

constant temperature of 

Watch Video Solution

q, W , ΔU ΔH

1.0 0.1

273K.

https://dl.doubtnut.com/l/_aONmqTQJ9dEF
https://dl.doubtnut.com/l/_V0tm0gzll4rF


18. Calculate the change of entropy,  at  for the

reaction in which urea is formed from  and .  

  

The standard entropies  are:  

  

Watch Video Solution

ΔrS
Θ 298K

NH3 CO2

2NH3(g) + CO2(g) → NH2CONH2(aq) + H2O(l)

(JK − 1mol− 1)

NH2CONH2(aq) = 174.0, H2O(l) = 69.9

NH3(g) = 192.3, CO2(g) = 213.7

19. The enthalpy of vaporisation of liquid diethly ether

 is  at its boiling point 

. Calculate  for conversion of : (a) liquid to

vapour, and (b) vapour to liquid at .

Watch Video Solution

−(C2H5)2O, 26.0kJmol( − 1)

(35.0∘C) ΔS

35∘C

https://dl.doubtnut.com/l/_UKEZ3QgHAmrH
https://dl.doubtnut.com/l/_WDYg1HH6YoQx


20. Ethanol boils at  and the enthalpy of

vaporisation of ethanol is . Calculate the

entropy of vaporisation of ethanol.

Watch Video Solution

78.4∘C

42.4kJmol− 1

21. Calculate the entropy change for the conservation of

following: (a)  ice to water at  for 

. (b)  water to vapour at 

for 

Watch Video Solution

1g 273K, ΔHf

ice = 6.025kJmol− 1 36g

373K, ΔHv H2O = 40.63kJmol( − 1)

https://dl.doubtnut.com/l/_WDYg1HH6YoQx
https://dl.doubtnut.com/l/_RHWOzkiSrRql
https://dl.doubtnut.com/l/_hVBxGhjdfqGP


22. Given  for  and  are 

 and . Also standard heat of

formation of  is  Calculate the

standard Gibbs energy change for the formation of

methane at   

Watch Video Solution

S ∘ CGraphite, H2 ( g ) CH4 ( g )

5.70, 130.7 186.3JK − 1mol− 1

CH4 −74.81kJmol− 1.

298K.

CGraphite + 2H2 ( g ) → CH4 ( g )

23. In a fuel cell, methanol if used as fuel and oxygen gas is

used as an oxidiser. The reaction is 

  

Calculated standard Gibbs free enegry change for the

reaction that can be converted into electircal work. If

CH3OH(l) + O2(g) → CO2(g) + 2H2O(l)
3

2

https://dl.doubtnut.com/l/_qIyT5wR22llx
https://dl.doubtnut.com/l/_Q0tvKfBWzCGy


standard enthalpy of combustion for methanol is

, calculate the e�ciency of converstion of

Gibbs energy into useful work. 

 for  is 

and  respectively.

Watch Video Solution

−702kJmol− 1

ΔfG
Θ CO2, H2O, CH3OH, O2

−394.00, − 237.00, − 166.00 0kJmol− 1

24. For the water gas reaction: 

  

the standard Gibbs enegry for the reaction at  is 

. Calculate its equilibrium constant.

Watch Video Solution

C(s) + H2O(g) ⇔ CO(g) + H2(g)

1000K

−8.1kJmol− 1

https://dl.doubtnut.com/l/_Q0tvKfBWzCGy
https://dl.doubtnut.com/l/_jzUKdfsvs8oI


25. The standard Gibbs free energies for the reaction at

 are given below:  

  

  

Discuss the possibility of reducing  and  with

carbon at this temperature, 

Watch Video Solution

1773K

C(s) + O2(g) → CO2(g), ΔGΘ = − 380kJmol− 1

2C(s) + O2(g) ⇔ 2CO(g), ΔGΘ = − 500kJmol− 1

AI2O3 PbO

4AI + 3O2(g) → 2AI2O3(s), ΔGΘ = − 22500kJmol− 1

2Pb + O2(g) → 2PbO(s), ΔGΘ = − 120kJmol− 1

26. Predict whether it is possible or not to reduce

magnesium oxide using carbon at  according to the

reaction. 

298K

https://dl.doubtnut.com/l/_XfaUF76YBgo4
https://dl.doubtnut.com/l/_5YEQXxq2KW3O


  

 and 

  

If not at what temperature, the reaction becomes

spontaneous.

Watch Video Solution

MgO(s) + C(s) → Mg(s) + CO(g)

ΔrH
Θ = + 491.18kJmol− 1

ΔrS
Θ = 197.67JK − 1mol− 1

27. Calculate  for the conversion of oxygen to ozone, 

, of  for this conversion is 

.

Watch Video Solution

ΔGΘ

( )O2(g) ⇔ O3(g)at298K
3

2
Kp

2.47 × 10− 29

https://dl.doubtnut.com/l/_5YEQXxq2KW3O
https://dl.doubtnut.com/l/_RSPwlpuHmBQT


28. Calculate the equilibrium constant  for the reaction

given below if  kJ at   

Watch Video Solution

Kp

ΔG∘ = − 10.632 300K.

CO2 ( g ) + H2 ( g ) ⇔ CO ( g ) + H2O ( g )

29. Calculate the value of  at  for the reaction, 

. Given that value of 

and 

Watch Video Solution

ΔG 700K

nX → mB ΔH = − 113kJmol− 1

ΔS = − 145JK − 1mol− 1.

30. Calculated the Gibbs energy change on dissolving one

mole of sodium chloride at .  25∘C

https://dl.doubtnut.com/l/_hjDafTtPr0rJ
https://dl.doubtnut.com/l/_F9xLvlilX1NK
https://dl.doubtnut.com/l/_9Ff0bRd0K5rU


Lattice   

Hydration of   

 at 

Watch Video Solution

= + 777.0kJmol− 1

NaCI = − 774.0kJmol− 1

ΔS 25∘C = 40JK − 1mol− 1

31. Calculate the standard free energy change for the

reaction, 

.  

Given,  and .

Also, comment on the result.

Watch Video Solution

N2 ( g ) + 3H2 ( g ) → 2NH3 ( g ) at298K

ΔH ∘ = − 92.4kJ ΔS ∘ = − 198.3JK − 1

https://dl.doubtnut.com/l/_9Ff0bRd0K5rU
https://dl.doubtnut.com/l/_7Mzzv9HXMrTz


32. For reaction, ,

 and . Calculate

the maximum temperature at which the reaction will

proceed in forward direction.

Watch Video Solution

N2 ( g ) + 3H2 ( g ) → 2NH3 ( g )

ΔH = − 95.4kJ ΔS = − 198.3JK − 1

33. The equilibrium constant for the reaction given below

is  at  Calculate the standard free

energy change for the reaction, 

.  

Also, calculate the standard entropy change if

.

Watch Video Solution

2.0 × 10− 7 300K.

PCl5 ( g ) ⇔ PCl3 ( g ) + Cl2 ( g )

ΔH ∘ = 28.40kJmol− 1

https://dl.doubtnut.com/l/_Ub2WNjTzeXig
https://dl.doubtnut.com/l/_dLzA0pwEjhZo


34. Calculate the Gibbs energy change for the reaction

given below: 

  

Given that standard Gibbs energy ( ) for 

 are  and 

respectively.

Watch Video Solution

Zn ( s ) + Cu2 +
( s )

→ Cu ( s ) + Zn2 +
( aq . )

G∘

Zn2 +
( aq . )

, Cu2 +
( aq . )

−147.2kJmol− 1 65.0kJmol− 1

35. Calculate the boiling point of water at  torr pressure.

The average  over the temperature range is 

. Will all the water form gaseous state if

placed in a closed container, if not then, how wer can

convert all the water into vapour state?

24

ΔHvap .

10.12kcalmol− 1

https://dl.doubtnut.com/l/_dLzA0pwEjhZo
https://dl.doubtnut.com/l/_Vt7ZGkhq53aT
https://dl.doubtnut.com/l/_jmqljKzSheyz


Watch Video Solution

36. Calculate  and  for the isothermal

reversible expansion of one mole of an ideal gas from an

initial pressure of  to a �nal pressure of  at a

constant temperature of .

Watch Video Solution

q, W , ΔU ΔH

1.0¯ 0.1¯

273K

37.  of argon gas is compressed isothermally and

reversibly at a temperature of  from  to .

Calculate , and  for this process. 

. Atomic weight of 

.

10g

27∘C 10L 5L

q, w, ΔU ΔH

R = 2.0calK − 1mol − 1, log10 2 = 0.30

Ar = 40

https://dl.doubtnut.com/l/_jmqljKzSheyz
https://dl.doubtnut.com/l/_PRtDZJhz0TNv
https://dl.doubtnut.com/l/_CrzOzlR9nYdh


Watch Video Solution

38. A sample of argon gas at  pressure and 

expands reversibly and adiabatically from  to 

. Calculate the enthalpy change in this process. 

 for orgon is .

Watch Video Solution

1atm 27∘C

1.25dm3

2.50dm3

Cvm 12.48JK − 1mol− 1

39.  of an ideal gas undergoes reversible isothermal

expansion form an initial volume  to a �nal volume 

and does  of work. The initial pressure was 

.  

a. Calculate .  

1mol

V1 10V1

10kJ

1 × 107Pa

V2

https://dl.doubtnut.com/l/_CrzOzlR9nYdh
https://dl.doubtnut.com/l/_7zK49D009auj
https://dl.doubtnut.com/l/_1GVDFoqZ0G4K


b. If there were  of gas, what must its temperature

have been?

Watch Video Solution

2mol

40. Two moles of a perfect gas undergo the following

process: (a) A reversible isobaric expansion from (  atm,

 litre) to (  atm, litre). (b) A reversible isochoric

change of state from (  atm,  litre) to (  atm, 

litre). (b) A reversible isochoric change of state from (

atm,  litre) to (  atm,  litre). (c) A reversible

isothermal compression from ( atm,  litre) to (

atm,  litre). (i) Sketch with labels each of the process

on the same  diagram. (ii) Calculate the total work 

 and the total heat change  involved in the above

1.0

20.0 1.0 40.0

1.0 40.0 1.0 40.0

1.0

40.0 0.5 40.0

0.5 40.0 1.0

20.0

P − V

(W) (q)

https://dl.doubtnut.com/l/_1GVDFoqZ0G4K
https://dl.doubtnut.com/l/_RZN95aKtGVH6


process. (iii) What will be the value of  and 

for the overall process?

Watch Video Solution

ΔU, ΔH ΔS

41. A gas expands from  to  anainst a constant

pressure of . The work done during the expansion if

used to heat  of water at temperature . Find

the �nal temperature of water, if the speci�c heat of water

.

Watch Video Solution

3dm3 5dm3

3atm

10mol 290K

= 4.18g− 1K − 1

42. Show that the reaction 

  CO(g) + (1/2)O2(g) → CO2(g)

https://dl.doubtnut.com/l/_RZN95aKtGVH6
https://dl.doubtnut.com/l/_Dcsnbxhmq22I
https://dl.doubtnut.com/l/_GiqUYN9srlVg


at  is spontaneous and exothermic, when the

standard entropy change is . The

standard Gibbs free energies of formation for and 

 are and , respectively.

Watch Video Solution

300K

−0.094kJmol− 1K − 1

CO2

CO −394.4 −137.2kJmol− 1

43.  of a liquid is contained in an insulated

container at a pressure of 1bar. The pressure is steeply

increased to bar. The volume of the liquid is decreased

by  at this constant pressure. Find  and .

Watch Video Solution

100mL

100

1mL ΔH ΔU

44. In which of the following cases entropy decreases?

https://dl.doubtnut.com/l/_GiqUYN9srlVg
https://dl.doubtnut.com/l/_PzadTfX4c7Bo
https://dl.doubtnut.com/l/_8Xl5uoVUsS02


A. Solid changing to liquid

B. Expansion of gas

C. Crystal dissolves

D. Polymerisation

Answer: D

Watch Video Solution

45. In a reaction  and  both are positive. The

reaction would not be spontaneous if :

A. 

B. 

ΔG ΔH

ΔH > TΔS

ΔS =
ΔH

T

https://dl.doubtnut.com/l/_8Xl5uoVUsS02
https://dl.doubtnut.com/l/_BhZidot9WZgs


C. 

D. All of these

Answer: D

Watch Video Solution

ΔH = TΔS

46. Temperature of  of a gas is increased by  at

constant pressure. The work done is

A. 

B. 

C. 

D. 

1mol 1∘

R

2R

R/2

3R

https://dl.doubtnut.com/l/_BhZidot9WZgs
https://dl.doubtnut.com/l/_D3ckOoXv3iV7


Answer: A

Watch Video Solution

47. When a gas is subjected to adiabatic expansion, it gets

cooled due to :

A. Fall in temperature

B. Loss in kinetic energy

C. Decrease in velocity

D. Energy spent in doing work

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_D3ckOoXv3iV7
https://dl.doubtnut.com/l/_Txdp9KApWoTg


48. During isothermal expansion of an ideal gas, its:

A. Internal energy increase

B. Enthalpy decrease

C. Internal energy and heat enthalpy remains constant

D. Enthalpy reduces to zero

Answer: C

Watch Video Solution

49. Change in entropy is negative for

A. Bromine Bromine(l) → (g)

https://dl.doubtnut.com/l/_MBjStkF7bCQx
https://dl.doubtnut.com/l/_Yw28OwxEGlX6


B. 

C. 

D. 

Answer: D

Watch Video Solution

C(s) + H2O(g) → CO(g) + Hg

N2(g, 10atm)N2(g, 1atm)

Fe(1mole, 400K) → Fe(1mole, 300K)

50. The  in the process of melting of ice at  is :

A. 

B. 

C. 

D. All of these

ΔG −15∘C

ΔGis − ve

ΔGis + ve

ΔG = 0

https://dl.doubtnut.com/l/_Yw28OwxEGlX6
https://dl.doubtnut.com/l/_Jf4Krcinn4zU


Answer: B

Watch Video Solution

51. A boiled egg show …… in entropy.

A. Increase

B. Decrease

C. No change

D. None of these

Answer: A

Watch Video Solution

a/an

https://dl.doubtnut.com/l/_Jf4Krcinn4zU
https://dl.doubtnut.com/l/_csFqpP8lggcx
https://dl.doubtnut.com/l/_EL5LiVEV7lNX


52. For the adiabatic expansion of an ideal gas:

A.  constant

B.  constant

C.  constant

D. All of these

Answer: D

Watch Video Solution

PV γ =

TV γ− 1 =

T γP 1 −γ =

53. The occurrence of a reaction of impossible if

A.  is  is also 

B.  is also 

ΔH +ve, ΔS +ve

ΔHis − ve, ΔS −ve

https://dl.doubtnut.com/l/_EL5LiVEV7lNX
https://dl.doubtnut.com/l/_2O13pvITkxdu


C.  is  is 

D.  is  ,  is 

Answer: D

Watch Video Solution

ΔH −ve, ΔS +ve

ΔH +ve ΔS −ve

54. Which statements is correct?

A. 

B. 

C.  for ideal gas is zero

D. All of these

Answer: D

( )
P

= ( )
V

= R
δH

δT

δU

δT

( )
P

> ( )
V

δH

δT

δU

δT

( )
T

δU

ΔV

https://dl.doubtnut.com/l/_2O13pvITkxdu
https://dl.doubtnut.com/l/_CzE8SOqgucI2


Watch Video Solution

55. An ideal gas undergoing expansion in vacuum shows:

A. 

B. 

C. 

D. All of these

Answer: D

Watch Video Solution

ΔU = − 0

W = 0

q = 0

56. Human body is an example of:

https://dl.doubtnut.com/l/_CzE8SOqgucI2
https://dl.doubtnut.com/l/_wBfWmaaHSV41
https://dl.doubtnut.com/l/_FALHD8xeUHUV


A. Open system

B. Closed system

C. Isolated system

D. None of these

Answer: A

Watch Video Solution

57.  mole of gas occupying  litre volume is expanded

against a constant external pressure of  atm to a volume

of  litre. The work done by the system is:

A. 

B. 

1 3

1

15

1.215 × 103J

12.15 × 103J

https://dl.doubtnut.com/l/_FALHD8xeUHUV
https://dl.doubtnut.com/l/_k94i8538khz5


C. 

D. None of these

Answer: A

Watch Video Solution

121.5 × 103J

58. The latent heat of vapourisation of a liquid at 

and  pressure is . What will be change

in internal energy of  of liquid at same temperature?

A. 

B. 

C. 

D. 

500K

1atm 10kcalmol− 1

3mol

13.0cal

−13.0cal

27.0cal

−27.0cal

https://dl.doubtnut.com/l/_k94i8538khz5
https://dl.doubtnut.com/l/_eLAw1GWMcUno


Answer: C

Watch Video Solution

59. One mole of ice is converted into water at . The

entropies of  and  are  and 

 respectively. The enthalpy change for

the conversion is:

A. 

B. 

C. 

D. 

Answer: B

273K

H2O(s) H2O(l) 38.20

60.01Jmol− 1K − 1

59.54Jmol− 1

5954Jmol− 1

595.4Jmol− 1

320.6Jmol− 1

https://dl.doubtnut.com/l/_eLAw1GWMcUno
https://dl.doubtnut.com/l/_qHobSOCxNrcM


Watch Video Solution

60. A carnot engine operates between temperatures 

and . If e�ciency of engine is , the

temperature  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T

400K(T > 400K) 25 %

T

400K

500K

533.3K

600K

https://dl.doubtnut.com/l/_qHobSOCxNrcM
https://dl.doubtnut.com/l/_qjh3F80rBDJV
https://dl.doubtnut.com/l/_fw3ekxTSmKuL


61. The molar heat capacity for a gas at constant  and 

is

A. 

B. 

C. Depends on gas

D. In�nity 

Answer: D

Watch Video Solution

T P

R
3

2

R
5

2

(∞)

62. The work done in an open vessel at , when 

iron reacts with dil.  is:

300K 112g

HCL

https://dl.doubtnut.com/l/_fw3ekxTSmKuL
https://dl.doubtnut.com/l/_nvRuCBw0346T


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1200cal

600cal

300cal

200cal

63.  oxygen gas expands at  to occupy double of

its oxygen volume. The work done during the process is:

A. 

B. 

16g STP

260kcal

180kcal

https://dl.doubtnut.com/l/_nvRuCBw0346T
https://dl.doubtnut.com/l/_lDxm4MOinO0P


C. 

D.  kcal

Answer: D

Watch Video Solution

130kcal

272.84

64. Heat changes measured in a bomb calorimeter are

reported in terms of :

A. 

B. 

C. 

D. 

ΔG

ΔH

ΔU

PΔV

https://dl.doubtnut.com/l/_lDxm4MOinO0P
https://dl.doubtnut.com/l/_RVXpC5i1gtV9


Answer: C

Watch Video Solution

65. One mole of a gas in the state  is

subjected to adiabatic expansion to attain state

. The work done by the gas is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(P1, V1, T1)

B(P2, V2, T2)

−
R(T1 − T2)

γ − 1

nR(T2 − T1)

γ − 1

R(T2 − T1)

1 − γ

P2V2 − P1V1

1 − γ

https://dl.doubtnut.com/l/_RVXpC5i1gtV9
https://dl.doubtnut.com/l/_QCd5PZ5abyhQ


Watch Video Solution

66. During an adiabatic process, the pressure of a gas is

found to be proportional to cube of its absolute

temperature. The poision's ratio of gas is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3/2

7/2

5/3

9/7

https://dl.doubtnut.com/l/_QCd5PZ5abyhQ
https://dl.doubtnut.com/l/_ztT0IrN8ohmX


67. For a gas having molar mass , speci�c heat at

constant pressure can be given as:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M

γR

M(γ − 1)

γ

RM

M

R(γ − 1)

γRM

γ + 1

68. If  work is done by the water fall per unit volume

of water and  heat was lost per unit volume, the

20kJ

30kJ

https://dl.doubtnut.com/l/_GeLBMSckTGjZ
https://dl.doubtnut.com/l/_EFqECJUmIzbq


energy change per unit volume of water is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−5kJ

−50kJ

10kJ

+50kJ

69. An ideal gas is taken through the cycle

 As shown in �gure. If net heat

supplied to the gas in the cycle is 5j. Find the work done

by the gas in the process  in Joule (taken mole

A → B → C → A

C → A

https://dl.doubtnut.com/l/_EFqECJUmIzbq
https://dl.doubtnut.com/l/_34lZNPHePm5s


value) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−5J

−10J

+15J

−20J

https://dl.doubtnut.com/l/_34lZNPHePm5s


70. The pressure-volume of various thermodynamic

process is shown in graphs: 

  

Work is the mole of transference of energy. It has been

observed that reversible work done by the system is the

maximum obtainable work. 

  

The works of isothermal and adiabatic processes are

di�erent from each other. 

  

wrev > wirr

wisothermal reversible = 2.303nRT log10( )
V2

V1

https://dl.doubtnut.com/l/_fnVdCY4JJGuk


  

  

If  and  are work done in isothermal,

adiabatic, isobaric, and isochoric reversible processes,

respectively then the correct sequence (for expansion)

would be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= 2.303nRT log10( )
P2

P1

wadiabatic reversible = CV (T1 − T2)

w1, w2, w3 w4

w2 > w1 > w3

w2 > w3 > w1

w1 > w2 > w3

w1 > w3 > w2

https://dl.doubtnut.com/l/_fnVdCY4JJGuk
https://dl.doubtnut.com/l/_a6WBVHFHVwaN


71. An ideal mono-atomic gas follows the path . The

work done during the complete cycle is 

A. 

B. 

C. 

D. zero

ABDC

−PV

−2PV

−1/2PV

https://dl.doubtnut.com/l/_a6WBVHFHVwaN


Answer: A

Watch Video Solution

72. In a given process on an ideal gas,  and  is

negative, then for the gas:

A. The temperature will decrease

B. The volume will increase

C. The pressure will remain constant

D. The temperature will increase

Answer: A

Watch Video Solution

dW = 0 dQ

https://dl.doubtnut.com/l/_a6WBVHFHVwaN
https://dl.doubtnut.com/l/_gNDwmFu2xQJG


73. Which of the following pairs of a chemical reaction is

certain to result in a spontaneous reaction ?

A. Exothermic and decreasing disorder

B. Endothermic and decresing disorder

C. Exothermic and increasing disorder

D. Endothermic and increasing disorder

Answer: C

Watch Video Solution

74. One mole of a substance is cooled at the rate of

 as shown in the graph. Curve , points 0.4kJ
− 1

min AB B

https://dl.doubtnut.com/l/_VCee8gQAeRcm
https://dl.doubtnut.com/l/_a9rjMHAqXKHM


and  and curve  represent respectively, the cooling of

the liquid, start of freezing, completion of freezing and

cooling of the solid based on this data. The entropy of

fusion in  is :  

A. 

B. 

C. 

D. 

C CD

JmolK − 1

10

20

30

40

https://dl.doubtnut.com/l/_a9rjMHAqXKHM


Answer: C

Watch Video Solution

75. If a certain mass of gas is made to undergo separately

adiabatic and isothermal expansions to the same

pressure, starting form the same initial conditions of

temperature and pressure, then, as compared to that of

isothermal expansion, in the case of adiabatic expansion,

the �nal

A. Volume and temperature will be higher

B. Volume and temperature will be lower

https://dl.doubtnut.com/l/_a9rjMHAqXKHM
https://dl.doubtnut.com/l/_sqzUgXNj9Tvt


C. Temperature will be lower but the �nal volume will

be higher

D. Volume will be lower but the �nal temperature will

be higher

Answer: B

Watch Video Solution

76. If separate samples of argon, methane, nitrogen and

ammonia, all at the same initial temperature and pressure

and expanded adiabatically to double their original

volumes, then which one of these gases will require the

https://dl.doubtnut.com/l/_sqzUgXNj9Tvt
https://dl.doubtnut.com/l/_rhM5cr5mj2qZ


greatest quantity of heat to restore the original

temperature?

A. Nitrogen

B. Argon

C. Methane

D. Ammonia

Answer: B

Watch Video Solution

77. The maximum entropy of mixing occurs when hexane

and heptane are mixed respectively in the proportion:

https://dl.doubtnut.com/l/_rhM5cr5mj2qZ
https://dl.doubtnut.com/l/_gKQFf81PFwjF


A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

8.6g 10.0g

8.6g 8.6g

10.0g 8.6g

10.0g 10.0g

78. Select the correct statements about the following

reaction: 

  

1. The reaction if carried out in electrochemical cell

produces non expansion work 

Fe + HCL → FeCl2 + H2

https://dl.doubtnut.com/l/_gKQFf81PFwjF
https://dl.doubtnut.com/l/_BWFcrHUO28It


2. The reaction if carried out in a cylinder having piston

produces expansion work 

3. The current �ows from cathode to anode and  for

the reaction is   

4. The current �ows from anode to cathode and  for

the reaction is -ve

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔG∘

−ve

ΔG∘

1, 2, 3

1, 2, 4

1, 3

2, 4

https://dl.doubtnut.com/l/_BWFcrHUO28It
https://dl.doubtnut.com/l/_Ju48QdA7In4E


79. Select the correct statements for ideal gases: 

  

=work done  

  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1. ( )
P

− ( )
V

= R
∂H

∂T

∂U

∂T

2. ( )
P

− ( )
P

− ( )
V

∂H

∂T

∂U

∂T

∂U

∂T

3. ( )
T

= + ve
∂U

∂V

4. ( )
H

= + ve
∂T

∂P

1, 2, 3, 4

1, 2, 4

1, 2, 3

1

https://dl.doubtnut.com/l/_Ju48QdA7In4E
https://dl.doubtnut.com/l/_8nSOX9NftbvB


80. mole each of  reacts with

excess water in separate open �asks work done during the

dissolution shows the order:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1 CaCl2, Al4C3, Mg2C3

CaC2 = Mg2C3 < Al4C3

CaC2 = Mg2C3 = Al4C3

Mg2C3 < CaC2 < Al4C3

Mg2C3 < Al4C3 < CaC2

81. When a bottle of perfume is opened, odorous

molecules mix with air and slowly di�use throughout the

https://dl.doubtnut.com/l/_8nSOX9NftbvB
https://dl.doubtnut.com/l/_STsKUBJPwR0q


entire room. Which is not correct for this process?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔG = − ve

ΔGH ≈ 0

ΔS = − ve

ΔS = + ve

82. The Gibbs energy change and standard Gibbs energy

change for a reaction are same if the reaction quotient 

has value equal to :

Q

https://dl.doubtnut.com/l/_STsKUBJPwR0q
https://dl.doubtnut.com/l/_HGi8ltZeNAMQ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

> 1

< 1

0

1

83. The standard change in Gibbs energy for the reaction:

 at  is :

A. 

B. 

H2O ⇔ H + + OH − 25∘C

100kJ

−80kJ

https://dl.doubtnut.com/l/_HGi8ltZeNAMQ
https://dl.doubtnut.com/l/_OxKQqWLHMuKb


C. 

D. 

Answer: B

Watch Video Solution

80kJ

−100kJ

84. Identify the correct statement for change of Gibbs

energy for a system  at constant temperature

and pressure:

A. If , the system is still moving in a

particular direction

B. If , the process is non-spontaneous

C. If , the process is spontaneous

(ΔGsystem)

ΔGSys = 0

ΔGSys = − ve

ΔGSys = + ve

https://dl.doubtnut.com/l/_OxKQqWLHMuKb
https://dl.doubtnut.com/l/_EwOlAg1Po1iI


D. If , the system has attained equilibrium

Answer: D

Watch Video Solution

ΔGSys = 0

85. A monoatomic gas is suddenly compressed to  of

its original volume adiabatically. The pressure of gas will

change to :

A.  times

B.  times

C.  times

D.  times

1/8

8

16

32

24/5

https://dl.doubtnut.com/l/_EwOlAg1Po1iI
https://dl.doubtnut.com/l/_rtNNB1Uk7sU7


Answer: C

Watch Video Solution

86. The enthalpy and entropy change for the reaction, 

  

are  and  respectively. The

temperature at which the raction will be in equilibrium is:

A. 

B. 

C. 

D. 

Answer: C

Br2(l) + Cl2(g) → 2BrCl(g)

30KJmol− 1 105JK − 1mol− 1

450K

300K

285.7K

273K

https://dl.doubtnut.com/l/_rtNNB1Uk7sU7
https://dl.doubtnut.com/l/_K7YtJEhM1AJU


Watch Video Solution

87.  plots for two gases during adiabatic expansion

are shown in �gure. Plot  and  should correspond

respectively to : 

A.  and 

P − V

I II

O2 N2

https://dl.doubtnut.com/l/_K7YtJEhM1AJU
https://dl.doubtnut.com/l/_N1WXUKWEAYkW


B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

O2 He

He O2

He Ar

88. For an adiabatic expansion of a perfect gas  is

equal to :

A. 

B. 

C. 

dP /P

dV

V

r.
DV

V

−r.
dV

V

https://dl.doubtnut.com/l/_N1WXUKWEAYkW
https://dl.doubtnut.com/l/_0qjbB3Ajs51J


D. 

Answer: C

Watch Video Solution

−r2.
dV

V

89. The poisson's ratio for  is . Which of the following

are correct for ?

A. 

B. 

C. 

D. 

Answer: C

O2 1.4

O2

Cv =
R

γ − 1

Cv = 0.156cal

Cp =
γR

γ + 1

CVm
= 5cal

https://dl.doubtnut.com/l/_0qjbB3Ajs51J
https://dl.doubtnut.com/l/_OEuhtYpJTgjQ


Watch Video Solution

90. Which species possesses negative value of speci�c

heat?

A. Ice

B. Water

C. Vapour

D. Saturated vapour

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OEuhtYpJTgjQ
https://dl.doubtnut.com/l/_hZgnXKaJNlmH


91. In which process net work done is zero ?

A. Cyclic

B. Isochoric

C. Free expansion

D. Adiabatic

Answer: C

Watch Video Solution

92. The net work done through a series of changes

reported in �gure for an ideal gas is 

https://dl.doubtnut.com/l/_YMHvC7JE2Jiw
https://dl.doubtnut.com/l/_RqllbnB7iQuz


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−8 × 105J

−12 × 105J

−7 × 105J

6 × 105J

https://dl.doubtnut.com/l/_RqllbnB7iQuz
https://dl.doubtnut.com/l/_WFpxp8bLFawT


93. Speci�c heat of a substance at  or  for

isothermal process and speci�c heat of a substance during

adiabatic change respectively are:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m. pt. b. pt.

0, 0

0, ∞

∞, 0

∞, ∞

https://dl.doubtnut.com/l/_WFpxp8bLFawT


94. If for the reaction, 

 at  

 and 

. The total entropy change

 and Gibb's energy change during the course of

reaction  are respectively:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2Mg ( s ) + O2 ( g ) → 2MgO ( s ) , 27∘C

ΔrH = − 1202kJmol− 1

ΔrS = − 217kJ − 1mol− 1

(ΔS)T

(ΔrG)

3789.66Jmol− 1, − 1100kJ

3789.66Jmol− 1, − 1136.9kJ

−1136.9kJ, 3789.66Jmol− 1

+1100J, 3789.66Jmol− 1

https://dl.doubtnut.com/l/_MzhvqsN0X5hR


95. The ratio of slopes of  plots for reversible

adiabatic process and reversible isothermal process of an

ideal gas is equal to :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P − V

γ

1 − γ

γ − 1

1

γ

https://dl.doubtnut.com/l/_8IlajWLZcUUL


96.  a gas  is compressed suddenly so that

its pressure becomes  of the original pressure. The

�nal temperature of the gas is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

300K (γ = 5/3)

1/8

315K

130.58K

327∘C

425K

https://dl.doubtnut.com/l/_0vSCRT3kdhSP


97. Select the incorrect statements for the equillibrium

under standard condition: 

  

  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H2O ( s ) ⇔ H2O ( l ) , ΔS ∘
1

H2O ( l ) ⇔ H2O ( v ) , ΔS ∘
2

H2O ( l ) ⇔ H2O ( v ) , ΔS ∘
3

ΔS ∘
3 > ΔS ∘

2

ΔS ∘
1 > ΔS ∘

2

ΔS ∘
2 > > > ΔS ∘

1

ΔS ∘
3 > ΔS ∘

1

https://dl.doubtnut.com/l/_prj52gqsp4p5
https://dl.doubtnut.com/l/_U53zH3ze80r9


98. Heat of neutralisation of strong acid and strong base

under  and  is . If standard Gibbs

energy change for dissociation of water to  and 

 is , the change in standard entropy for

dissociation of water is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1atm 25∘C −13.7kcal

H +

OH − −19.14kcal

18.25calK − 1mol− 1

110.2calK − 1mol− 1

−18.25calK − 1mol− 1

−110.2calK − 1mol− 1

https://dl.doubtnut.com/l/_U53zH3ze80r9


99. The relation between the volume and temperature of a

sample of water in the range  to  is best

represented as

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

0∘C 100∘C

https://dl.doubtnut.com/l/_BSjC2GVoHCLZ


Watch Video Solution

100. The work done in changing the state from  to

 in the following system is :  

A. 

B. 

(P0, V0)

(P1, V1)

−7.5 × 10− 5J

−7.5 × 105J

https://dl.doubtnut.com/l/_BSjC2GVoHCLZ
https://dl.doubtnut.com/l/_iUa552MyoKJp


C. 

D.  erg

Answer: B

Watch Video Solution

−7.5 × 105erg

−7.5 × 10− 5

101. If the pressure on density of a diatomic gas 

in adiabatic process changes from  to ,

where, , then,  is equal to :

A. 

B. 

C. 

(γ = )
7

5

(P , e) (P ' , e' )

P = 32P ' '
e

e

1

128

25

27

128

https://dl.doubtnut.com/l/_iUa552MyoKJp
https://dl.doubtnut.com/l/_CW8ou7Kid3Kf


D. 

Answer: C

Watch Video Solution

1

12

102. One box containing  mole of  is  and other

box containing  mole of a polyatomic gas  at 

 are placed together to attain thermal equilibrium. The

�nal temperature . Then :

A. 

B. 

C. 

D. 

1 He 7/3T0

1 (γ = 1.33)

T0

Tf

Tf = T0

9

13

Tf = T0

13

9

Tf =
T0

2

Tf = T0

3

2

https://dl.doubtnut.com/l/_CW8ou7Kid3Kf
https://dl.doubtnut.com/l/_t0mE1AL1DPkd


Answer: B

Watch Video Solution

103. The entropy change in melting  of ice at .

(Latent heat of ice is )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1g 0∘C

80calg− 1

23.07JK − 1mol− 1

20.07JK − 1mol− 1

22.07JK − 1mol− 1

21.07JK − 1mol− 1

https://dl.doubtnut.com/l/_t0mE1AL1DPkd
https://dl.doubtnut.com/l/_DOyK14te9qWw


104.  students sitting in the room of 

dimensions. The air inside the room is at  and 

pressure. If each student loses  watt heat per second

assuming the walls, ceiling �oor, and all the material

present inside the room is perfectly insulated as well as

neglecting loss of air to the outside as the temperature is

raised, how much rise in temperature will be noticed in

? Given  for air.

A. 

B. 

C. 

D. 

Answer: B

50 5 × 10 × 3m3

27∘C 1atm

100

10 min CP = R
7

2

15.90∘C

16.90∘C

14.90∘C

17.90∘C

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


Watch Video Solution

105.  and  for the system  at 

 are  and 

respectively. The temperature at which the rates of

forward and backward reactions will be same:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔH ΔS H2O ( l ) ⇔ H2O ( g )

1atm 40.63kJmol− 1 108.8JK − 1mol− 1

273.4K

325.4K

373.4K

225.4K

https://dl.doubtnut.com/l/_LRoVkwwsExly
https://dl.doubtnut.com/l/_itahhWU2m2Ty


106. Two moles of ideal gas at  temperature is

expanded reversibly from 2 litre to 20 liter. Find entropy

change  .

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

27∘C

(R = 2cal/molK)

9.2

92.2

5

https://dl.doubtnut.com/l/_itahhWU2m2Ty
https://dl.doubtnut.com/l/_nHdHoI4FpnLg


107. Standard enthalpy and standard entropy change for

the oxidation of  at  are  and

 respectively. Standard free energy change

for the same reaction at  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

NH3 298K −382.64KJmol− 1

145.6Jmol− 1

298K

−439.3kJmol− 1

221.1kJmol− 1

−339.3kJmol− 1

−526.2kJmol− 1

https://dl.doubtnut.com/l/_eVuRmlq8jVqq


108. One mole of an ideal gas at  expanded

isothermally from an initial volume of  litre to  litre.

The  for this process is : 

A. zero

B.  litre-atm

C. 

D. 

Answer: A

Watch Video Solution

27∘C

1 10

ΔU (R = 2calK − 1mol− 1)

9

1281.1cal

164.7cal

https://dl.doubtnut.com/l/_pnwMIOoRS9Du


109. The molar heat capacity of water at constant pressure

 , is  . When  of heat is supplied to 

 of water which is free to expand, the increase in

temperature of water is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P 75JK − 1mol− 1 1.0KJ

100g

1.2K

4.8K

2.4K

6.6K

https://dl.doubtnut.com/l/_gySnFw0ShrQf


110. An ideal gas heat engine operates in Carnot cycle

between  and . It absorbs  of

heat at high temperature. Amount of heat converted to

work is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

227∘C 127∘C 6.0 × 104cal

2.4 × 104cal

4.8 × 104cal

1.2 × 104cal

6.0 × 104cal

https://dl.doubtnut.com/l/_v6JGBPFKWlzL


111. Which of the following graphs given below show (s)

adiabatic process? 

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

I III

II IV

II III

I IV

https://dl.doubtnut.com/l/_hw9v63L2CwYe


112. In an adiabatic expansion of air (assume it a mixture of

 and ), the volume increases by . The percentage

change in pressure is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N2 O2 5 %

3 %

4 %

6 %

7 %

https://dl.doubtnut.com/l/_U6YqJN3kr6kw


113. A monoatomic gas is suddenly compressed to  of

its original volume adiabatically. The pressure of gas will

change to :

A.  times

B.  times

C.  times

D.  times

Answer: B

Watch Video Solution

1/8

8

32

24/4

40/3

https://dl.doubtnut.com/l/_Dstm3KDX1qOQ


114. The process of evaporation of a liquid is accompanied

by :

A. increase in enthalpy

B. decrease free energy

C. no change in free energy

D. increase in entropy

Answer: A::B::D

Watch Video Solution

115. All natural processes proceed spontaneously in a

direction which :

https://dl.doubtnut.com/l/_lMiWoh2idD3l
https://dl.doubtnut.com/l/_DztYyfnW6b8K


A. increase entropy

B. increase free energy

C. decrease entropy

D. decrease free energy

Answer: A::D

Watch Video Solution

116. Which of the following is (are) correct an adiabatic

process?

A. 

B. 

q = W

ΔU = q

https://dl.doubtnut.com/l/_DztYyfnW6b8K
https://dl.doubtnut.com/l/_XMs3xOBqtLOL


C. 

D. 

Answer: C::D

Watch Video Solution

q = 0

ΔU = W

117. If  is the amount of heat absorbed by the system and 

 the amount of work done on the system , the

change in the energy of the system is given by:

A. 

B. 

C. 

D. 

q

W ( + ve)

q = ΔU + W

q = ΔU − W

ΔU = q − W

ΔU = W + q

https://dl.doubtnut.com/l/_XMs3xOBqtLOL
https://dl.doubtnut.com/l/_gLheXHWopg4I


Answer: B::D

Watch Video Solution

118. Select the correct statements:

A.  work is usually negligible for solids and

liquids

B. for a closed system with  work only, an

isobaric proces that has  must have 

C. For cyclic process 

P − V

P − V

q = + ve

ΔT = + ve

q = 0

https://dl.doubtnut.com/l/_gLheXHWopg4I
https://dl.doubtnut.com/l/_tlq3a8ska6Yr


D. Saturated vapour obey Dalton's law of partial

pressure

Answer: A::C::D

Watch Video Solution

119. In a reaction,  and  both are more than zero. In

which of the following cases, the reaction would not be

spontaneous?

A. 

B. 

C. 

D. 

ΔH ΔS

ΔH > TΔS

TΔS > ΔH

ΔH = TΔS

ΔG < 0

https://dl.doubtnut.com/l/_tlq3a8ska6Yr
https://dl.doubtnut.com/l/_BTvHRutPeCiz


Answer: A::C

Watch Video Solution

120. In which reaction(s),  in negative?

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

ΔS

H2O(l) → H2O(s)

3O2(g) → 2O3(g)

H2O(l) → H2O(g)

N2(g) + 3H2(g) → 2NH3(g)

https://dl.doubtnut.com/l/_BTvHRutPeCiz
https://dl.doubtnut.com/l/_Yjqp3ck5Z6bI
https://dl.doubtnut.com/l/_SzA08FX9Ajv6


121. For the adiabatic expansion of an ideal gas:

A.  constant

B.  constant

C.  constant

D. None of these

Answer: A::B::C

Watch Video Solution

PV γ =

TV γ− 1 =

T γP 1 −γ =

122. The internal energy  of an ideal gas decreases by

the same amount as the work done by the system:

A. The process must be adiabatic

(U)

https://dl.doubtnut.com/l/_SzA08FX9Ajv6
https://dl.doubtnut.com/l/_0WrH6UjpdM6h


B. The process must be isothermal

C. The process must be isobaric

D. The temperature must decrease

Answer: A::D

Watch Video Solution

123. Which has/have a positive value  of ?

A. 

B. 

C. 

D. 

(s) ΔH

H2(g) → 2H(g)

H(g) → H + (g) + e

H2(l) → H2O(g)

H + (aq) + OH − (ag) → H2O

https://dl.doubtnut.com/l/_0WrH6UjpdM6h
https://dl.doubtnut.com/l/_IdqqYMRDGFvd


Answer: A::B::C

Watch Video Solution

124. Which of the following statements is (are) correct?

A. The entropy of the universe increaases and tends

towards the maximum value

B. All natural process are irreversible

C. For the isothermal expansion of an ideal gas, 

and  are equal

D. All of these

Answer: A::B::C::D

ΔH

ΔU

https://dl.doubtnut.com/l/_IdqqYMRDGFvd
https://dl.doubtnut.com/l/_b6hmAqzUf8JB


Watch Video Solution

125. The change in enthalpy for an isobaric gaseous

reaction (for an ideal gas system) is (are):

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

ΔH = ΔU + PΔV + V ΔP

ΔH = ΔU + PΔV

ΔH = ΔU + ΔnRT

ΔH = ΔU + PV

https://dl.doubtnut.com/l/_b6hmAqzUf8JB
https://dl.doubtnut.com/l/_rqiTJwcYMoDK


126. When a solid melts, there is/are:

A. an increase in entropy

B. an increase in enthalpy

C. a decrease in internal energy

D. a decrease in enthalpy

Answer: A::B

Watch Video Solution

127. In which of the following cases is the reaction

spontaneous at all temperatures?

A. ΔH > 0, ΔS > 0

https://dl.doubtnut.com/l/_xbPSU9VD3j2u
https://dl.doubtnut.com/l/_JYLrTmNxp7pK


B. 

C. 

D. 

Answer: B::D

Watch Video Solution

ΔH < 0, ΔS > 0

ΔH < 0, ΔS < 0

ΔH < 0, ΔS = 0

128. Which of the following conditions is (are) favourable

for the feasibility of a reaction?

A. 

B. 

C. 

ΔH = − ve, TΔS = + ve

ΔH = − ve, TΔS = − ve, TΔS < ΔH

ΔH = + ve, TΔS = + ve, TΔS < ΔH

https://dl.doubtnut.com/l/_JYLrTmNxp7pK
https://dl.doubtnut.com/l/_PpgUoQmyAssi


D. 

Answer: A::B::D

Watch Video Solution

ΔH = + ve, TΔS = + ve, TΔS > ΔH

129. In whiich of the following cases, do you consider the

increase in entropy take  place ?

A. Pure liquid or liquid solutions are formed from

solids

B. Gases are formed, either from solids or liquids

C. the number of molecules of gases increase in the

course of a chemical reaction

(s)

https://dl.doubtnut.com/l/_PpgUoQmyAssi
https://dl.doubtnut.com/l/_WAbhPt51b5cV


D. The temperature of a substance is increased

Answer: A::B::C::D

Watch Video Solution

130. In which of the following entropy increases?

A. Rusting of iron

B. Melting of ice

C. Crysttallization of sugar from solution

D. Vaporization of champhor

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_WAbhPt51b5cV
https://dl.doubtnut.com/l/_uCQNUlltxcsd


131. During the isothermal expansion of an ideal gas:

A. The internal energy remains una�acted

B. The temperature remains constant

C. The enthalpy remains una�ected

D. the enthalpy becomes zero

Answer: A::B::C::D

Watch Video Solution

132. Which of the following are state function?

A. Internal energy

https://dl.doubtnut.com/l/_uCQNUlltxcsd
https://dl.doubtnut.com/l/_qyGcNtwA1UJd
https://dl.doubtnut.com/l/_lRv7iZLollNJ


B. Irreversible expansion work

C. Reversible expansion work

D. Molar enthalpy

Answer: A::D

Watch Video Solution

133. Which are the intensive properties?

A. Temperature

B. Refractive index

C. Volume

D. Enthalpy reduces to zero

https://dl.doubtnut.com/l/_lRv7iZLollNJ
https://dl.doubtnut.com/l/_q1HlQG8X5jdj


Answer: A::B

Watch Video Solution

134. Given,

Select the correct statements:

A.  for reduction of iron oxide by  is 

B.  cannot be reduced by  spontaneously

C.  can be reduced by  spontaneously

2Fe2O3 ( s ) → 4Fe ( s ) + 3O2 ( g ) , ΔrG
∘
1 = + 1487kJmol− 1

6CO ( g ) + 3O2 ( g ) → 6CO2 ( g ) , ΔrG
∘
2 = 1543.2kJmol− 1

ΔrG
∘ CO

−56.2kJm− 1

Fe2O3 CO

Fe2O3 CO

https://dl.doubtnut.com/l/_q1HlQG8X5jdj
https://dl.doubtnut.com/l/_1SjX30qHtO32


D. The reduction of  takes part in higher part of

blast furnace

Answer: A::B::D

Watch Video Solution

Fe2O3

135. Which of the following statements is (are) false?

A. The entropy of the universe decreaase and increases

at a periodic rate

B. The entropy of the universe increases and tends

towards the maximum value

https://dl.doubtnut.com/l/_1SjX30qHtO32
https://dl.doubtnut.com/l/_TCkvjfnkc05w


C. For endothermic spontaneous process, the total

entropy change decrease

D. The entropy of the universe decrease and tends to

zero

Answer: A::C::D

Watch Video Solution

136. The work done by  mole of ideal gas during an

adiabatic process is (are ) given by :

A. 

B. 

1

W = Cv(Tf − Ti)

W = [1 + ]
γ− 1

PfVf

γ − 1

Pf

Pi

https://dl.doubtnut.com/l/_TCkvjfnkc05w
https://dl.doubtnut.com/l/_P1bEnmspzOG5


C. 

D. 

Answer: A::C::D

Watch Video Solution

W =
⎡

⎣
1 − ( )

⎤

⎦

PfVf

γ − 1

Pi

Pf

γ− 1

γ

W =
PfVf − PiVi

γ − 1

137. For gaseous reactions, if  is the change in

enthalpy and  that in internal energy then:

A.  is always greater than 

B.  is always less than 

C.  only if the number of mole of the

gaseous products is less than that of the gaseous

ΔH

ΔU

ΔH ΔU

ΔH ΔU

ΔH < ΔU

https://dl.doubtnut.com/l/_P1bEnmspzOG5
https://dl.doubtnut.com/l/_ySqLYPchhKbl


reactants

D.  only if the number of mole of the

gaseous reactants is less than that number of the

gaseous products

Answer: C::D

Watch Video Solution

ΔU < ΔH

138. Thermodynamic parameters for : 

 are given for 

 and , which acid  will show the

HX + H2O → H3O
+ + X −

HF , HCL, HBr HI (s)

https://dl.doubtnut.com/l/_ySqLYPchhKbl
https://dl.doubtnut.com/l/_qwkZbgx3Yty6


forward reaction? 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

HF HCl HBr HI

ΔG∘ +16 −46 −59 −61

ΔH ∘ −13 −59 −63 −57

TΔS ∘ −29 −13 −4 +4

HF

HCl

HBr

HI

139. In which of the following cases entropy increases?

https://dl.doubtnut.com/l/_qwkZbgx3Yty6
https://dl.doubtnut.com/l/_5lCBbMd5rhFZ


A. Solid changing to liquid

B. Expansion of gas

C. Crystal dissolves

D. Boiling of an egg

Answer: A::B::C::D

Watch Video Solution

140. A reaction attains equilibrium state under standard

conditions, then:

A. equilibrium constant 

B. equilibrium constant 

K = 1

K = 0

https://dl.doubtnut.com/l/_5lCBbMd5rhFZ
https://dl.doubtnut.com/l/_GcheQl2cuyfL


C.  and 

D.  and 

Answer: A::C::D

Watch Video Solution

ΔG∘ = 0 ΔH ∘ = TΔS ∘

ΔG = 0 ΔH = TΔS

141. The open system ( ) is (are) which :

A. can exchange matter with the surroundings

B. can exchange energy with the surroundings

C. can exchange both matter and energy with the

surroundings

s

https://dl.doubtnut.com/l/_GcheQl2cuyfL
https://dl.doubtnut.com/l/_bcMlYgBAY6tT


D. cannot exchange either matter or energy with the

surroundings

Answer: A::B::C

Watch Video Solution

142. Which of the following statements is/are correct?

A. Water in a beaker be made to boil by placing it in a

bath of boiling water

B. Water can be made to boil without heating

C. Two pieces of ice stick to each other if they are

pressed against each other and released due to

https://dl.doubtnut.com/l/_bcMlYgBAY6tT
https://dl.doubtnut.com/l/_5W310IsPuYRn


regelation

D. Ice can be made to sublimate

Answer: B::C::D

View Text Solution

143.   

Given: for ethylene oxide  and  are 

 respectively and

acetaldehyde  and  are  and 

 respectively, then select the correct

statements:

ΔH ∘ _ f ΔS ∘

−51kJmol− 1, 243Jmol− 1K − 1

ΔH ∘ _ f ΔS ∘ −166kJmol− 1

266Jmol− 1K − 1

https://dl.doubtnut.com/l/_5W310IsPuYRn
https://dl.doubtnut.com/l/_7Kt3GiTPSXjH


A.  for the reaction is 

B. 

C. Reaction is thermodynamically favourable

D. High temperature can favour formation of more

product.

Answer: A::B::C::D

Watch Video Solution

ΔH ∘ −115kJmol− 1

ΔS ∘ = 0.0236kJmol− 1K − 1

144. The reversible expansion of an ideal gas under

adiabatic and isothermal conditions is shown in the �gure.

https://dl.doubtnut.com/l/_7Kt3GiTPSXjH
https://dl.doubtnut.com/l/_LlnVL8yf8lTD


Which of the following statement(s) is (are) correct? 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

T1 = T2

T3 > T1

wisothermal > wadiabatic

ΔUisothermal > ΔUadiabatic

https://dl.doubtnut.com/l/_LlnVL8yf8lTD


145. For an ideal gas, consider only  work in going

from an initial state  to the �nal state . The �nal state 

 can be reached by either of the two paths shown in the

�gure. Which of the following choice(s) is (are) correct?

[Take  as change in entropy and  as work done]  

P − V

X Z

Z

ΔS w

https://dl.doubtnut.com/l/_LlnVL8yf8lTD
https://dl.doubtnut.com/l/_rSS8SphndX4Y


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

ΔSX→Z = ΔSX→Y + ΔSY →Z

wX→Z = wX→Y + wY →Z

wX→Y →Z = wX→Y

ΔSX→Y →Z = ΔSX→Y

146. An endotthermic reaction is non-spontaneous at

freezing point of water and becomes feasible at its boiling

point, then:

A. 

B. Both  and  are 

ΔH = − ve, ΔS = + ve

ΔH ΔS +ve

https://dl.doubtnut.com/l/_rSS8SphndX4Y
https://dl.doubtnut.com/l/_f7iyeeKpDMIc


C. Both  and  are 

D. 

Answer: b

Watch Video Solution

ΔH ΔS −ve

ΔH = + ve, ΔS = − ve

147. A heat engine absorbs heat  at temperature  and

 at temperature  . Work done by the engine is 

 . This data:

A. Violets �rst law of thermodynamics

B. Violets �stl law of thermodynamics if 

C. Violets �rst law of thermodynamics if 

D. Does not violet �rst law of thermodynamics

Q1 T1

Q2 T2

(Q1 + Q2)

Q1 = − ve

Q2 = + ve

https://dl.doubtnut.com/l/_f7iyeeKpDMIc
https://dl.doubtnut.com/l/_74qQ710kTkTE


Answer: d

Watch Video Solution

148. In an irreversible process taking place at constant 

and  and in which only pressure-volume work is being

done, the change in Gibbs free energy  and the

change in entropy  satisfy the criteria

A. 

B. 

C. 

D. 

Answer: d

T

P

(dG)

(dS)

(dS)V ,U = 0, (dG)T ,P = 0

(dS)V ,U = 0, (dG)T ,P = + ve

(dS)V ,U = − ve, (dG)T ,P = − ve

(dS)V ,U = + ve, (dG)T ,P = − ve

https://dl.doubtnut.com/l/_74qQ710kTkTE
https://dl.doubtnut.com/l/_fwJAIkOZSaKg


Watch Video Solution

149. The internal energy change when a system goes fromk

state  to  is . If the system goes from  to 

 by a reversible path and returns to state  by an

irreversible path, what would be the net change in internal

energy?

A. 

B. Zero

C. 

D. 

Answer: b

W h Vid S l i

A B 40kJmol− 1 A

B A

< 40kJ

40kJ

> 40kJ

https://dl.doubtnut.com/l/_fwJAIkOZSaKg
https://dl.doubtnut.com/l/_rs2ZWEoQSSYe


Watch Video Solution

150. The correct relationship between free energy change

in a reaction and the corresponding equilibrium constant

 is:

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

Kc

ΔG∘ = RT lnKc

−ΔG∘ = RT lnKc

ΔG = RT lnKc

−ΔG = RT lnKc

https://dl.doubtnut.com/l/_rs2ZWEoQSSYe
https://dl.doubtnut.com/l/_7NGgk6CIoi8A


151. An ideal gas expands from  to 

 at  againts a constant pressure of 

 . The work done is :

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

1 × 10− 3m3

1 × 10− 2m3 300K

1 × 105Nm− 2

900kJ

−900kJ

270kJ

−900kJ

https://dl.doubtnut.com/l/_e17dFs35OYUg


152. For a spontaneous reaction,  , equilibrium

constant  and  will be respectively:

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

ΔG

(K) E0
cell

−ve, > 1, + ve

+ve, > 1, − ve

−ve, < 1, − ve

−ve, > 1, − ve

153. An ideal gas is allowed to expand both reversibly and

irreversibly in an isolated system. If  is the initialTi

https://dl.doubtnut.com/l/_V566KyVV2gEY
https://dl.doubtnut.com/l/_zGlxRL6w6GK5


temperature and  is the �nal temperature, which of the

following statement is correct ?

A. 

B.  for both reversible process but  for

irreversible process

C. 

D.  for both reversible and irreversible process

Answer: a

Watch Video Solution

Tf

(Tf)irrev > (Tf)rev

Tf > Ti Tf = Ti

(Tf)rev = (Tf)rev

Tf = Ti

154. In conversion of lime-stone to lime, 

 the values of CaCO3 ( s ) → CaO ( s ) + CO2 ( g ) ΔH ∘

https://dl.doubtnut.com/l/_zGlxRL6w6GK5
https://dl.doubtnut.com/l/_6eZ86qs27iRq


and  are  and 

respectively at  and 1 bar. Assuming that  and 

 do not change with temperature, temperature above

which conversion of lime-stone to lime will be

spontaneous is :

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

ΔS ∘ +179.1kJmol− 1 160.2J /K

298K ΔH ∘

ΔS ∘

1008K

1200K

845K

1118K

https://dl.doubtnut.com/l/_6eZ86qs27iRq


155. Standard entropy of  ,  and  are  and 

 , respectively. For the reaction, 

 , to be at

equilibrium, the temperature will be:

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

X2 Y2 XY3 60, 40

50JK − 1mol− 1

X2 + Y2 → XY3, ΔH = − 30KJ
1

2

3

2

1250K

500K

750K

1000K

https://dl.doubtnut.com/l/_W1N2NBC06gy4


156. Which one of the following statement is false?

A. Work is a state function

B. Temperature is a state function

C. Change in the state is completely de�ned when

initial and �nal states are speci�ed

D. Work appears at the boundary of the system

Answer: a

Watch Video Solution

157. In thermodynamics, a process is called reversible when

https://dl.doubtnut.com/l/_UJcx7sUOEZEK
https://dl.doubtnut.com/l/_vc6ezkbDIgWf


A. surroundings and system changes into each other

B. there is no boundary between system and

surroundings

C. The surroundings are always in equilibrium with

system

D. The system changes into the surroundings

spontaneously

Answer: c

Watch Video Solution

158. One mole of a non-ideal gas undergoes a change of

state   (2.0atm, 3.0L, 95K) → (4.0atm, 5.0L, 245K)

https://dl.doubtnut.com/l/_vc6ezkbDIgWf
https://dl.doubtnut.com/l/_Eg91c8no8f9z


With a change in internal energy  atm. The

change in enthalpy  in the process in -atm is

A. 

B. 

C. 

D. not de�ned because pressure is not constant

Answer: c

Watch Video Solution

ΔE = 30L

(ΔH) L

40.0

42.3

44.0

159. Two moles of an ideal gas expanded isothermally and

reversibly from  to  at . What is the enthalpy

change?

1L 10L 300K

https://dl.doubtnut.com/l/_Eg91c8no8f9z
https://dl.doubtnut.com/l/_KwhS6GWlx2qp


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

11.4

−11.4

0

4.8

160. The enthalpy of vaporisation of a liquid is 

and entropy of vaporisation is . The boiling

point of the liquid at  is :

A. 

B. 

30kJmol− 1

75Jmol− 1K − 1

1atm

250K

400K

https://dl.doubtnut.com/l/_KwhS6GWlx2qp
https://dl.doubtnut.com/l/_W6ixluLXT9fz


C. 

D. 

Answer: b

Watch Video Solution

450K

600K

161. When  of a monoatomic ideal gas at 

undergoes adiabatic change under a constant external

pressure of , changes volume from . The

�nal temperature (in K) would be

A. 

B. 

C. 

1mol TK

1atm 1L → 2L

T

(2)2 / 3

T +
2

3 × 0.0821

T

https://dl.doubtnut.com/l/_W6ixluLXT9fz
https://dl.doubtnut.com/l/_xQXXAv29UpRc


D. 

Answer: a

Watch Video Solution

T −
3

2 × 0.0821

162. The direct conversion of  to  is di�cult, hence it is

carried out as 

  

Given, 

, where  is entropy unit. Thus the change in entropy in 

 is:

A. 

A B

A → C → D → B

ΔS (A→C ) = 50eU, ΔS (C→D ) = 30eU, ΔS (B→D ) = 20eU

eU

(A → B)

100eU

https://dl.doubtnut.com/l/_xQXXAv29UpRc
https://dl.doubtnut.com/l/_qCLa5Kl0h0yc


B. 

C. 

D. 

Answer: b

Watch Video Solution

60eU

−100eU

−60eU

163. For the process

 the correct

set of thermodynamic parameters is

A. 

B. 

C. 

H2O(l)(1bar, 373K) → H2O(g)(1bar, 373K)

ΔG = 0, ΔS = + ve

ΔG = 0, ΔS = − ve

ΔG = + ve, ΔS = 0

https://dl.doubtnut.com/l/_qCLa5Kl0h0yc
https://dl.doubtnut.com/l/_DyguUB1iNOtn


D. 

Answer: a

Watch Video Solution

ΔG = − ve, ΔS = 0

164. For a particular reversible reaciton at temperature

 and  were found to be both . If  is the

temperature at equilibrium, the reaciton would be

spontaneous when :

A. 

B. 

C.  is  times 

D. 

T , ΔH ΔS +ve Te

Te > T

T > Te

Te 5 T

T = Te

https://dl.doubtnut.com/l/_DyguUB1iNOtn
https://dl.doubtnut.com/l/_7cL7U8YRyCI3


Answer: b

Watch Video Solution

165. The species which by de�nition has zero standard

molar enthalpy of formation at  is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

298K

Br2 ( g )

Cl2 ( g )

H2O ( g )

CH4 ( g )

https://dl.doubtnut.com/l/_7cL7U8YRyCI3
https://dl.doubtnut.com/l/_9AhxonnhOKRP


166. The entropy change involved in the isothermal

reversible expansion of 2 moles of an ideal gas from a

volume of  to a volume of  at  is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

10dm3 100dm3 27∘C

38.3Jmol− 1K − 1

35.8Jmol− 1K − 1

32.3Jmol− 1K − 1

42.3Jmol− 1K − 1

https://dl.doubtnut.com/l/_d2Ga7WxpSGVb


167. In a constant volume calorimeter,  of a gas with

molecular weight  was burnt in excess oxygen at 

. The temperature of the calorimeter was found to

increase from  due to the combustion

process. Given that the heat capacity of the calorimeter is

, �nd the numerical value for the enthalpy of

combustion of the gas in 

Watch Video Solution

3.5g

28 298.0K

298.0K → 298.45K

2.5kJK − 1

kJmol− 1

168. Calculate the work done by the system, when  heat

is supplied to it, the internal energy of system increase

.

Watch Video Solution

40J

32J

https://dl.doubtnut.com/l/_H8KSLSC10kzP
https://dl.doubtnut.com/l/_vsDxne1UpvZk


169. A gas expands by  litre against a constant

pressure of . Find the work done in cal.

Watch Video Solution

0.372

1atm

170. In an adiabatic expansion of air (assume it a mixture

of  and ), the volume increases by . The

percentage change in pressure is:

Watch Video Solution

N2 O2 5 %

171. Calculate the work done during the process, when one

mole of gas is allowed to expand freely into vacuum.

https://dl.doubtnut.com/l/_vsDxne1UpvZk
https://dl.doubtnut.com/l/_HltpVOgUs56v
https://dl.doubtnut.com/l/_OfpWUb4CbwCq
https://dl.doubtnut.com/l/_UuZl9GscLz99


Watch Video Solution

172. The temperature of  mole helium gas is increased by

. Find the increase in internal energy.

Watch Video Solution

1

1∘C

173. A gas originally at  and  underwent a

reversible adiabatic expansion to  and .

What is the molar heat capacity of the gas?

Watch Video Solution

1.10atm 298K

1.00atm 287K

https://dl.doubtnut.com/l/_UuZl9GscLz99
https://dl.doubtnut.com/l/_auP6CvMtN1Qi
https://dl.doubtnut.com/l/_i1zFKcRPRJrH


174. Calculate the maximum e�ciency of a carnot engine

operating between  to 

Watch Video Solution

80∘C 47∘C.

175. Calculate the  for the isothermal reversible

expansion of  mole of an ideal gas from initial pressure of

 at a constant temperature at .

Watch Video Solution

ΔH

1

0.1¯ 273K

176. At  latent heat of  fusion of a compound is 

. Calculate the entropy change during

fusion.

27∘C I −

2.7 × 103Jmol− 1

https://dl.doubtnut.com/l/_MBxNJuTtjaXe
https://dl.doubtnut.com/l/_UxbK7TMiu72p
https://dl.doubtnut.com/l/_mMz2ykdg5OfA


Watch Video Solution

177. The molar heat capacity of water at constant pressure

 is . When  of heat is supplied to 

 of water, which is free to expand, �nd the increase in

temperature of water.

Watch Video Solution

P 60JK − 1mol− 1 1.0kJ

100g

178. For liquid enthalpy of fusion is  and

molar entropy change is . The melting

point of the liquid is

Watch Video Solution

1.435kcalmol− 1

5.26calmol− 1K − 1

https://dl.doubtnut.com/l/_mMz2ykdg5OfA
https://dl.doubtnut.com/l/_JTrXQnByblGW
https://dl.doubtnut.com/l/_qHpdP7ljPVCO
https://dl.doubtnut.com/l/_rH95qTMplA3R


179. The �rst law of thermodynamics was given as

, where  is heat given to a system and

 represents increase in internal energy and  is

work done by the system. Various processes such as

isothermal, adiabatic, cyclic, isobaric and isochoric process

in terms of  law of thermodynamics leads for important

results. The molar heat capacity for  mole of monoatomic

gas is  at constant volume and  at constant

pressure. 

Which of the following statements are correct? (1) Both

work and heat appears at the boundaries of system. (2)

Heat given to a system is given  sign. (3) Heat given to

a system is equal to increase in internal energy under

isothermal conditions (4) Heat given to a system is used

to increase internal energy under isochoric conditions (5)

q = ΔU + ( − w) q

ΔU −w

I

1

R
3

2
R

5

2

+ve

https://dl.doubtnut.com/l/_rH95qTMplA3R


Both work and heat are not state functions but their sum

 is state function.

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(q + w)

1, 2, 4, 5

1, 3, 4, 5

1, 2, 3, 4

2, 3, 4, 5

180. The �rst law of thermodynamics was given as

, where  is heat given to a system and

 represents increase in internal energy and  is

q = ΔU + ( − w) q

ΔU −w

https://dl.doubtnut.com/l/_rH95qTMplA3R
https://dl.doubtnut.com/l/_mDZ56M9NqJt3


work done by the system. Various processes such as

isothermal, adiabatic, cyclic, isobaric and isochoric process

in terms of  law of thermodynamics leads for important

results. The molar heat capacity for  mole of monoatomic

gas is  at constant volume and  at constant

pressure.

A system is allowed to move from state  to  following

path  by absorbing  of heat energy. The work

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

reaching state  from  is  through path   

I

1

R
3

2
R

5

2

A B

ACB 80J

30J

B A 10J ADB,

https://dl.doubtnut.com/l/_mDZ56M9NqJt3


 Which

statements are correct? 

(1) Increase in internal energy from state  to state  is

. (2) If path  is followed to reach state 

. (3) If work done by the system in path 

is  the heat absorbed during path . (4) The

value  is equal to . (5) Heat absorbed by

the system to reach  from  through path  is .

A B

50J ADB

B, ΔU = 50J AB

20J, AB = 70J

UC − UA UD − UB

B A ADB 60J

https://dl.doubtnut.com/l/_mDZ56M9NqJt3


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1, 5

1, 3, 5

1, 2, 3, 5

1, 4, 5

181. The �rst law of thermodynamics was given as

, where  is heat given to a system and

 represents increase in internal energy and  is

work done by the system. Various processes such as

isothermal, adiabatic, cyclic, isobaric and isochoric process

q = ΔU + ( − w) q

ΔU −w

https://dl.doubtnut.com/l/_mDZ56M9NqJt3
https://dl.doubtnut.com/l/_rzMeGTilYqxm


in terms of  law of thermodynamics leads for important

results. The molar heat capacity for  mole of monoatomic

gas is  at constant volume and  at constant

pressure. 

 mole of a monoatomic gas is expanded through path

 as shown in �gure:  

 select the

correct statements:

I

1

R
3

2
R

5

2

1

ABC

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


A. If speci�c heat of gas are  and  the

mol. Wt of gas 

B. Temperature at point  are  and 

 respectively.

C. Both  and 

D. None of these

Answer: a

Watch Video Solution

0.125 0.075cal/g

= 40

A, B, C 273, 546

273K

A B

182. Work done by the system in isothermal reversible

process is . Also in case of

adiabatic reversible process work done by the system is

wrev . = − 2.303nRT log
V2

V1

https://dl.doubtnut.com/l/_rzMeGTilYqxm
https://dl.doubtnut.com/l/_1ccgk3gmztbE


given by: . During expansion

disorder increases and the increase in disorder is

expressed in terms of change in entropy . The

entropy changes also occurs during transformation of one

state to other end expressed as . Both

entropy and enthalpy changes obtained for a process

were taken as a measure of spontaniety of process but

�nally it was recommended that decrease in free energy is

responsible for spontaniety and .  

Which statements are correct? (1) The expansion work for

a gas into a vacuum is equal to zero. (2)  mole of a gas

occupying  litre volume on expanding to  litre at

constant pressure of  does expansion work .

(3) The maximum work done during expansion of  at

 from  to  is . (4) The  for 

wrev . = [T2 − T1]
nR

γ − 1

ΔS =
qrev .

T

ΔS = Δ
H

T

ΔG = ΔH − TΔS

1

3 15

1atm 1.215kJ

16gO2

300K 5dm3 25dm3 2.01kJ ΔS

https://dl.doubtnut.com/l/_1ccgk3gmztbE


 is almost negligible in comparision to  for 

. (5)  (at constant )

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

S → L ΔS

L → G ΔS = 2.303nRlog .
V2

V1

T

2, 3, 4, 5

1, 2, 3, 4, 5

1, 2

4, 5

183. Work done by the system in isothermal reversible

process is . Also in case of

adiabatic reversible process work done by the system is

wrev . = − 2.303nRT log
V2

V1

https://dl.doubtnut.com/l/_1ccgk3gmztbE
https://dl.doubtnut.com/l/_3BaJFaeYVHyT


given by: . During expansion

disorder increases and the increase in disorder is

expressed in terms of change in entropy . The

entropy changes also occurs during transformation of one

state to other end expressed as . Both

entropy and enthalpy changes obtained for a process

were taken as a measure of spontaniety of process but

�nally it was recommended that decrease in free energy is

responsible for spontaniety and .  

The heat of vaporisation and heat of fusion of  are 

 and . This ratio of  for water is:

A. 

B. 

C. 

wrev . = [T2 − T1]
nR

γ − 1

ΔS =
qrev .

T

ΔS = Δ
H

T

ΔG = ΔH − TΔS

H2O

540cal/g 80cal/g
ΔSvap .

ΔSfusion

6.75

9.23

4.94

https://dl.doubtnut.com/l/_3BaJFaeYVHyT


D. 

Answer: c

Watch Video Solution

0.2

184. Work done by the system in isothermal reversible

process is . Also in case of

adiabatic reversible process work done by the system is

given by: . During expansion

disorder increases and the increase in disorder is

expressed in terms of change in entropy . The

entropy changes also occurs during transformation of one

state to other end expressed as . Both

entropy and enthalpy changes obtained for a process

wrev . = − 2.303nRT log
V2

V1

wrev . = [T2 − T1]
nR

γ − 1

ΔS =
qrev .

T

ΔS = Δ
H

T

https://dl.doubtnut.com/l/_3BaJFaeYVHyT
https://dl.doubtnut.com/l/_MUotaNr15bqx


were taken as a measure of spontaniety of process but

�nally it was recommended that decrease in free energy is

responsible for spontaniety and .  

 attains equilibrium at

temperature…  is : (The  and  for the reaction are 

 and  )

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

ΔG = ΔH − TΔS

Ag2O ( s ) → 2Ag ( s ) + O2 ( g )

1

2

K ΔH ΔS

30.5kJmol− 1 66Jmol− 1K − 1

462.12

237

373

273

https://dl.doubtnut.com/l/_MUotaNr15bqx
https://dl.doubtnut.com/l/_iYnvl0OOFTNJ


185. Work done by the system in isothermal reversible

process is . Also in case of

adiabatic reversible process work done by the system is

given by: . During expansion

disorder increases and the increase in disorder is

expressed in terms of change in entropy . The

entropy changes also occurs during transformation of one

state to other end expressed as . Both

entropy and enthalpy changes obtained for a process

were taken as a measure of spontaniety of process but

�nally it was recommended that decrease in free energy is

responsible for spontaniety and .  

A chemical change will de�nitely be spontaneous if:

A.  and low temperature

wrev . = − 2.303nRT log
V2

V1

wrev . = [T2 − T1]
nR

γ − 1

ΔS =
qrev .

T

ΔS = Δ
H

T

ΔG = ΔH − TΔS

ΔH = − ve, ΔS = − ve

https://dl.doubtnut.com/l/_iYnvl0OOFTNJ


B.  and high temperature

C.  and any temperature

D.  and 

Answer: c

Watch Video Solution

ΔH = + ve, ΔS = − ve

ΔH = − ve, ΔS = + ve

ΔH = + ve, ΔS = + ve TΔS < ΔH

186. A �ask of  having  at  and  is

connected with the another �ask of volume  having

 at  and  through a narrow tube of

negligible volume. The two gases react to form

 with evolution of  heat. if heat

capacity of  at constant volume is 

and neglecting heat capacity of �ask, and volume of solid

1L NH3(g) 2.0atm 200K

800mL

HCI(g) 8atm 200K

NH4(CI(s) 43kJmol− 1

HCI(g) 20JK − 1mol− 1

https://dl.doubtnut.com/l/_iYnvl0OOFTNJ
https://dl.doubtnut.com/l/_5YeBhCiAbMp7


 formed, calculate the �nal temperature, and �nal

pressure in the �asks. (Assume

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

NH4CI

R = 0.08LatmK − 1mol− 1)

5.375J

4.375kJ

5.375kJ

6.375J

187. A �ask of  having  at  and  is

connected with the another �ask of volume  having

1L NH3(g) 2.0atm 200K

800mL

https://dl.doubtnut.com/l/_5YeBhCiAbMp7
https://dl.doubtnut.com/l/_IdIJ2nv7Xshj


 at  and  through a narrow tube of

negligible volume. The two gases react to form

 with evolution of  heat. if heat

capacity of  at constant volume is 

and neglecting heat capacity of �ask, and volume of solid

 formed, calculate the �nal temperature, and �nal

pressure in the �asks. (Assume

A. 

B. 

C. 

D. 

Answer: b

W h Vid S l i

HCI(g) 8atm 200K

NH4(CI(s) 43kJmol− 1

HCI(g) 20JK − 1mol− 1

NH4CI

R = 0.08LatmK − 1mol− 1)

117.27∘C

1177.27K

117.72K

977.27K

https://dl.doubtnut.com/l/_IdIJ2nv7Xshj


Watch Video Solution

188. A �ask of  having  at  and  is

connected with the another �ask of volume  having

 at  and  through a narrow tube of

negligible volume. The two gases react to form

 with evolution of  heat. if heat

capacity of  at constant volume is 

and neglecting heat capacity of �ask, and volume of solid

 formed, calculate the �nal temperature, and �nal

pressure in the �asks. (Assume

A. 

B. 

1L NH3(g) 2.0atm 200K

800mL

HCI(g) 8atm 200K

NH4(CI(s) 43kJmol− 1

HCI(g) 20JK − 1mol− 1

NH4CI

R = 0.08LatmK − 1mol− 1)

14.39atm

1.49atm

https://dl.doubtnut.com/l/_IdIJ2nv7Xshj
https://dl.doubtnut.com/l/_TV5y1djv7r2O


C. 

D. 

Answer: a

Watch Video Solution

16.39atm

15.39atm

189. Assertion: Work and internal energy are not state

functions. 

Reason: The sum of  is a state function.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

q + w

S E

S E E

S E E

S

https://dl.doubtnut.com/l/_TV5y1djv7r2O
https://dl.doubtnut.com/l/_gXw9evib73lL


D. Both  and  are correct but  is not correct

explanation of .

Answer: b

Watch Video Solution

S E E

S

190. Statement: Internal energy of a system is an extensive

property. 

Explanation: The internal energy of a system depends

upon the amount and physical state of the susbtance.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

S E

S E E

https://dl.doubtnut.com/l/_gXw9evib73lL
https://dl.doubtnut.com/l/_Jsj4fdpoLIm5


C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

S E E

S

S E E

S

191. Statement: The change in internal energy and change

in heat enthalpy does not depend upon the path by which

change are brought in. 

Explanation: Both  and  are path independent as 

 and  are state functions.

ΔE ΔH

E H

https://dl.doubtnut.com/l/_Jsj4fdpoLIm5
https://dl.doubtnut.com/l/_D2orrHYM0vu7


A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

S E

S E E

S E E

S

S E E

S

192. Statement: Both work and heat are manifested by an

e�ect in the surroundings. 

https://dl.doubtnut.com/l/_D2orrHYM0vu7
https://dl.doubtnut.com/l/_Q9TPygyL6s0s


Explanation: Work done by  on the system and 

appear only at the boundary of system.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

/ ΔH

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_Q9TPygyL6s0s


193. Assertion: The zeroth law of thermodynamics was

know before the �rst law of thermodynamics. 

Reason: The zeroth law concerning thermal equilibrium

appeared after three laws  of

thermodynamics and thus was named zeroth law.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: b

(I, II and III)

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_Z69gJoD5FoBI


Watch Video Solution

194. Statement: The entropies of 

are not zero at absolute zero. 

Explanation: These are exceptions to III law of

thermodynamics.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

CO, NO, N2O, Cl2 ( s )

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_Z69gJoD5FoBI
https://dl.doubtnut.com/l/_yG91XwQ6TCKC


Answer: d

Watch Video Solution

195. Assertion:Phase transition involves change in internal

energy only. 

Reason:Phase transition occurs at constant pressure.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_yG91XwQ6TCKC
https://dl.doubtnut.com/l/_dmrZh87PyAdI


Answer: b

Watch Video Solution

196. Assertion:The change in entropy during melting of ice

is negligible in comparison to change in entropy during

vaporisation. 

Reason:The volume occupied by solid and liquids is too

less in comparison to volume occupied by gas.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

S E

S E E

S E E

S

https://dl.doubtnut.com/l/_dmrZh87PyAdI
https://dl.doubtnut.com/l/_Mr9mNxpeDuuc


D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

S E E

S

197. Assertion:The unit of entropy is   

Reason:

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

SI JK − 1mol− 1

ΔS =
qrev

T

S E

S E E

S E E

S

https://dl.doubtnut.com/l/_Mr9mNxpeDuuc
https://dl.doubtnut.com/l/_Go1bV7ZgzY10


D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

S E E

S

198. Statement: The thermodynamics functions which

determines the spontaneity of a process is the free energy.

For a process to be spontaneous, the change in free

energy must be negative. 

Explanation:The change in free energy is related to the

change in enthalpy and change in entropy. the change in

entropy for a process must be always positive if it is

spontaneous.

https://dl.doubtnut.com/l/_Go1bV7ZgzY10
https://dl.doubtnut.com/l/_49TclqtGwM5U


A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: a

Watch Video Solution

S E

S E E

S E E

S

S E E

S

199. Statement: In the case of an ideal gas the changes in

Gibbs and Helmholtz free energies are equal to each other

( ) for isothermal reversible process. ΔG = ΔA

https://dl.doubtnut.com/l/_49TclqtGwM5U
https://dl.doubtnut.com/l/_cd7YFinwaCM4


Explanation: There is no change in internal energies and

enthalpies for ideal gas at constant temperature.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: c

Watch Video Solution

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_cd7YFinwaCM4


200. Assertion (A): For every chemical reaction at

equilibrium, standard Gibbs enegry of the reaction is zero. 

Reason (R ) : At constant temperature and pressure

chemical reactions are spontaneous in the direction of the

decreasing Gibbs energy.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

Answer: b

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_eaKAUL2SiVA6


Watch Video Solution

201. Assertion (A) : There is a natural asymmetry between

converting work to heat and converting heat of work. 

Reason (R ) : No process is possible in which the sole

result is the absorption of heat from a reservoir and its

complete conversion into work.

A.  is correct but  is wrong.

B.  is wrong but  are correct and 

C. Both  and  are correct but  is correct

explanation of .

D. Both  and  are correct but  is not correct

explanation of .

S E

S E E

S E E

S

S E E

S

https://dl.doubtnut.com/l/_eaKAUL2SiVA6
https://dl.doubtnut.com/l/_q3o2IAyocIXa


Answer: c

Watch Video Solution

202. A gas occupies  at . It is provided  heat so

that it volume becomes  at . Caluclate the

change in its internal enegry.

Watch Video Solution

2L STP 300J

2.5L 1atm

203. Calculate the work done during the process, when

one mole of gas is allowed to expand freely into vacuum.

Watch Video Solution

https://dl.doubtnut.com/l/_q3o2IAyocIXa
https://dl.doubtnut.com/l/_1hHd2m0lYI83
https://dl.doubtnut.com/l/_NxSsEMHm3jGc
https://dl.doubtnut.com/l/_fdwl9TWgmuVg


204.  of  gas at  and  was allowed to

expand isothermally against a constant external pressure

of . Calculate  and  for the gas.

Watch Video Solution

2.8g N2 300K 20atm

1atm ΔU, q, W

205. At , one mole of an ideal gas is compressed

isothermally and reversibly from a pressure of  atm to 

atm. Calculate  and .

Watch Video Solution

27∘C

2 10

ΔU q

206. One mole of an ideal gas is heated at constant

pressure from  to .  0∘C 100∘C

https://dl.doubtnut.com/l/_fdwl9TWgmuVg
https://dl.doubtnut.com/l/_KJxMbIxPRh0V
https://dl.doubtnut.com/l/_GV0912Ywq8Hs


a. Calculate the work done. 

b. If the gas were expanded isothermally and reversibly at

 from  to some othe pressure , what must be

the �nal pressure if the maixmum work is equal to the

work in ?

Watch Video Solution

0∘C 1atm P

(a)

207.  of an ideal gas at  is subjected to expand

reversibly  times of its initial volume. Calculate the

change in entropy of expansions.

Watch Video Solution

1mol 25∘C

10

https://dl.doubtnut.com/l/_GV0912Ywq8Hs
https://dl.doubtnut.com/l/_Qab2SKRENbsv


208. An insulated container is divided into two equal

portions. One portion contains as ideal gas at pressure 

and tenperature . The other portion is a perfect vaccum.

If a hole is opened between the two portions, claculate 

a. the change in internal energy. 

b. the change in temperature.

Watch Video Solution

P

T

209. The temperature of a bomb calorimeter was found to

rise by  when a current of  was passed for 

 from a  source. Calculate the calorimeter

constant.

Watch Video Solution

1.617K 3.20A

27s 12V

https://dl.doubtnut.com/l/_sTnZ5tybLHmS
https://dl.doubtnut.com/l/_3gH5e7bKavPO


210. A �ask of  having  at  and  is

connected with the another �ask of volume  having

 at  and  through a narrow tube of

negligible volume. The two gases react to form

 with evolution of  heat. if heat

capacity of  at constant volume is 

and neglecting heat capacity of �ask, and volume of solid

 formed, calculate the �nal temperature, and �nal

pressure in the �asks. (Assume

Watch Video Solution

1L NH3(g) 2.0atm 200K

800mL

HCI(g) 8atm 200K

NH4(CI(s) 43kJmol− 1

HCI(g) 20JK − 1mol− 1

NH4CI

R = 0.08LatmK − 1mol− 1)

https://dl.doubtnut.com/l/_3gH5e7bKavPO
https://dl.doubtnut.com/l/_jODneaLvSrv5


211. The speci�c heat of a liquid was measured by placing

 of the liquid in a calorimeter. The liquid was heate by

an electric immersion coil. The heat capacity of the

determined to be . With the  sample placed

in the calorimeter, a current of  ampere was passed

through the immersion coil for exactely  minutes. the

voltage across the terminal of coil was measure to be

. the temperature of the sample rose by . �nd

the speci�c capacity of liquid.

View Text Solution

100g

31.4J /K 100g

0.5

3

1.50V 0.8∘C

212. A sample of  mole of perfect gas at  and 

 is compressed reversibly and adiabatically until

3.0 200K

2.0atm

https://dl.doubtnut.com/l/_ajOI1fmkTCim
https://dl.doubtnut.com/l/_DEXTffxvSApE


the temperature reaches . Given that molar heat

capacity at  at constant volume calculate

 and the �nal pressure and volume.

Watch Video Solution

250K

27.5JK − 1mol− 1

q, W , ΔU, ΔH

213. One mole of a monoatomic ideal gas is heated at

constant pressure from  to . Calculate the 

, work done and entropy change during the

process. Given .

Watch Video Solution

25∘C 300∘C

ΔH, ΔU

Cv = R
3

2

214. Calculate the �nal temperature of a sample of 

gas  that is expanded reversibly and adiabatically

CO2

(16g)

https://dl.doubtnut.com/l/_DEXTffxvSApE
https://dl.doubtnut.com/l/_UJfx9UeQwXWA
https://dl.doubtnut.com/l/_OQkUNLhhSooj


from  litre to  litre at . Also calculate the work

done by the gas. If  for  is .

Calculate the enthalpy change in the process. (take 

for )

Watch Video Solution

0.5 2.0 298K

Cv .m CO2 42JK − 1mol− 1

Cp /Cv

CO2as1.33

215. One mole of a perfect gas is put through a cycle

consisting of the following three reversible steps: 

https://dl.doubtnut.com/l/_OQkUNLhhSooj
https://dl.doubtnut.com/l/_PTMXWLZsfyWA


  

 isothermal compression from  atm and  litre to 

 and  litre. 

 Isobaric expansion to return the gas to the original

volume of  litre with  going from  to .  

 Cooling at constnat volume to bring the gas to the

original pressure and temperature. the steps are shown

schematically in the �gure shown. 

(a) Calculate  and .  

(CA) 2 10

20atm 1

(AB)

10 T T1 T2

(BC)

T1 T2

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


(b) Calculate  and  in calories, for each step and

for the cycle.

Watch Video Solution

ΔU , q W

216.  of water changes from liquid to vapour phase at

constant pressure of  atmosphere, the volume increases

from  to . The heat of vaporisation at this

pressure is . Find the:  

(a) Work done (in )during phase change.  

(b) Increase in internal energy of water.

Watch Video Solution

1g

1

1mL 1671mL

540cal/g

J

https://dl.doubtnut.com/l/_PTMXWLZsfyWA
https://dl.doubtnut.com/l/_sGxRFhnoHKw7


217. The given �gure shown a change of state  to state 

by two paths  and  for an ideal gas. Calculate the

: 

 

(a) Path along which work done is least. 

(b) Internal energy at  if the internal energy of gas at 

is  and amount of heat supplied to change its state to 

 through the path  is .  

A C

ABC AC

C A

10J

C AC 200J

https://dl.doubtnut.com/l/_YCkXgMydXJ0f


(c) Amount of heat supplied ot the gas to go from A to B,

if internal energy of gas at state  is .

Watch Video Solution

B 10J

218. A monoatomic ideal gas of two moles is taken

through a cyclic process starting from  as shown in

�gure. The volume ratios are  and . If the

temperature  at  is , calculate:  

A

= 2
VB

VA

= 4
VD

VA

TA A 27∘C

https://dl.doubtnut.com/l/_YCkXgMydXJ0f
https://dl.doubtnut.com/l/_43kfw43JaY7U


 

(a) The temperature of the gas at point . 

(b) Heat absorbed or released by the gas in each process. 

(c) The total work done by the gas during complete cycle.

Watch Video Solution

B

219. Two moles of helium gas  are initially at a

temperature of  and occupy a volume of  litre. The

(r = 5/3)

27∘C 20

https://dl.doubtnut.com/l/_43kfw43JaY7U
https://dl.doubtnut.com/l/_TlwqEixGDq25


gas is �rst expanded at constant pressure until the

volume is doubled. It then undergoes adiabatic change

until the temperature returns to its intial value. 

(a) Sketch the process on  diagram.  

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

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

Watch Video Solution

P − V

220. An ideal gas has a speci�c heat at constant pressure

. The gas is kept in a closed vessel of volume 

, at temperature of  and pressure 

. An amount of  of energy is

supplied to the gas. calculate the �nal temperature and

pressure of the gas.

Cp = R
5

2

0.0083m3 300K

1.6 × 106N /M 2 2.49 × 104J

https://dl.doubtnut.com/l/_TlwqEixGDq25
https://dl.doubtnut.com/l/_Yg6skr2g7FwY


Watch Video Solution

221. A strip of magnesium of mass  is droped into an

opean beaker of dilute hydrochloric acid. Calculate the

work done by the system as a result of reaction. The

atmospheric pressure is  and temperature is .

Also calculate the work done if the reaction is carried out

in closed beaker.

Watch Video Solution

15g

1.0atm 25∘C

222. Calculate the work done when  of iron reacts with

hydrochloric acid in  a closed vessel of �xed volume

and an open beaker at .

W t h Vid S l ti

56g

(a)

(b) 25∘C

https://dl.doubtnut.com/l/_Yg6skr2g7FwY
https://dl.doubtnut.com/l/_JJQSSIrBUUny
https://dl.doubtnut.com/l/_vvbPU8RMDlWG


Watch Video Solution

223. The internal energy change in the conversion of 

mole of the calcite form of  to the aragonite form

is . Calculate the enthalpy change when the

pressure is bar, given the densities of the solids are

 and  respectively.

Watch Video Solution

1.0

CaCO3

+0.21KJ

1.0

2.71gcm− 3 2.93gcm− 3

224. Calculate the work done when a system raises a

colume of water of radius  through .

Watch Video Solution

5.0mm 10cm

https://dl.doubtnut.com/l/_vvbPU8RMDlWG
https://dl.doubtnut.com/l/_tI5enxCvZh2W
https://dl.doubtnut.com/l/_BC86DWOHZwJz
https://dl.doubtnut.com/l/_QCThc7hi3fST


225. A bulb of  watt is switched on in a room of

dimensions . What will be the increases in

temperature of room after  minute, if speci�c heat of iar

at room temperature and  atm is  and

heat capacity of four walls and the roof is ?

(Density of air )

Watch Video Solution

100

5 × 4 × 3m3

15

1 0.71Jg− 1K − 1

50 × 103JK − 1

1.22 × 10− 6kgmL− 1

226. For a reaction ,  

 and  at .

Calculate up to which temperature, the reaction would not

be spontaneous.

Watch Video Solution

M2O ( g ) → 2M ( s ) + O2 ( g )

1

2

ΔH = 30kJmol− 1 ΔS = 0.07kJmol− 1 1atm

https://dl.doubtnut.com/l/_QCThc7hi3fST
https://dl.doubtnut.com/l/_XtSDNF1NOw6r
https://dl.doubtnut.com/l/_n4e32JgVmpoy


227. Consider a class room of dimesions  at

temperature  and pressure . There are 

peoples in the room, each losing energy at the average of

. Assuming that the walls, ceiling, �oor, and furniture

perfectly insulated and none of them absorbing heat, how

much time will be needed for rising the temperature of air

in the room to body temperature, i.e., ? For air 

. Loss of air to outside as the temperature rises

may be neglected.

Watch Video Solution

5 × 10 × 3m3

20∘C 1atm 20

150W

37∘C

CP = R
7

2

228. An athelete in a gymansium room lifts a  mass

through a vertical distance of . The

50kg

2.0m, g = 9.8ms− 2

https://dl.doubtnut.com/l/_n4e32JgVmpoy
https://dl.doubtnut.com/l/_anoCpIqZIBIP


mass is allowed to fall through  m distance while

coupled to an electrical generator. The electrical generator

produces an equal amount of electrical work. this

electrical work is used to produce aluminium by hall's

process involving the change,

  

The reaction require standard free energy change equal to

. how many times must the athelete lift  mass

and to drop and couple with generator to produce

su�cient Gibbs free energy to produce 

Watch Video Solution

2.0

Al2O3(molten) + 3C ( s ) → 2Al ( l ) + 3CO ( g )

593kJ 50kg

27gAl?

229. An aeroplane weighing  �ies up from sea

level to a height of  meter. Its engine run with pure

63, 000kg

8000

https://dl.doubtnut.com/l/_anoCpIqZIBIP
https://dl.doubtnut.com/l/_4Ww004mLFYhy


normal octane  has a  e�ciency. Calculate

the fuel cost of the �ight if octane sells at  per litre.

Given density of octane , heat of

combustion of octane 

Watch Video Solution

(C8H18) 30 %

Rs. 3

= 0.705gmL− 1

= 1300kcalmol− 1(g = 981m/s2)

230. Titanium metal is extensively used in aerospace

industry because the metal imparts strength to structures

but does not unduly add to their masses. The metal is

produced by the reduction of  which in turn is

produced from mineral rutile . can the

following reaction for production of  be carried

out at ?  

  

TiCl4 ( l )

[TiO2 ( s ) ]

TiCl4 ( l )

25∘C

TiO2 ( s ) + 2Cl2 ( g ) → TiCl4 ( l ) + O2 ( g )

https://dl.doubtnut.com/l/_4Ww004mLFYhy
https://dl.doubtnut.com/l/_CzRUMOdrqYYB


Given that  for  and 

are . also  for 

 and  are 

 respectively.

Watch Video Solution

H ∘
f

TiO2 ( s ) , TiCl4 ( l ) , Cl2 ( g ) O2 ( g )

−944.7, − 804.2, 0.0, 0.0kJmol− 1 S ∘

TiO2 ( g ) , TiCl4 ( l ) , Cl2 ( g ) O2 ( g )

50.3, 252.3, 233.0, 205.1Jmol− 1K − 1

231. A lead bullet weighing  and travelling at 

is embedded in a wooden block of . If both the bullet

and the block were initially at , what is the �nal

temperature of the block containing bullet? Assume no

temperature loss to the surrounding. (Heat capacity of

wood , heat capacity of lead 

Watch Video Solution

18.0g 500m/s

1.0kg

25.0∘C

= 0.5kcalkg− 1K − 1

= 0.030kcalkg− 1K − 1)

https://dl.doubtnut.com/l/_CzRUMOdrqYYB
https://dl.doubtnut.com/l/_hQlQoPXeVIcd


232. The standard enthalpy and entropy changes for the

reaction in equilibrium for the forward direction are given

below: 

  

  

  

 

  

Calculate  at each temperature and predict the

direction of reaction at  and , when 

 atm at initial state.

Watch Video Solution

CO ( g ) + H2O ( g ) ⇔ CO2 ( g ) + H2 ( g )

ΔH ∘
300K = − 41.16kJmol− 1

ΔS ∘
300K = − 4.24 × 10− 2kJmol− 1

ΔH ∘
1200K = − 32.93KJmol− 1

ΔS ∘
1200K = − 2.96 × 10− 2kJmol− 1

Kp

300K 1200K

PCO = PCO2 = PH2 = PH2O = 1

https://dl.doubtnut.com/l/_hQlQoPXeVIcd
https://dl.doubtnut.com/l/_v78NHju08zM2

