
CHEMISTRY

BOOKS - NARENDER AVASTHI CHEMISTRY (HINGLISH)

THERMODYNAMICS

Exercise

1. Out of molar entropy (I), specific volume (II), heat capacity (III), volume

(IV), extensive properties are :

A. I, II

B. I, II, IV

C. II, III

D. III, IV

Answer: D

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mbeI8zG1m0Nj


Watch Video Solution

2. Out of internal energy (I), boiling point (II), pH (III) and E.M.F. of the cell

(IV) intensive properties are :

A. I, II

B. II, III, IV

C. I, III, IV

D. All of these

Answer: B

Watch Video Solution

3. Thermodynamic equilibrium involves

A. chemicla equilibrium

B. mechanical equilibrium

https://dl.doubtnut.com/l/_mbeI8zG1m0Nj
https://dl.doubtnut.com/l/_mXEVYG7kyGeY
https://dl.doubtnut.com/l/_etEUECLuLTSl


C. thermal equilibrium

D. all the above simultaneously

Answer: D

Watch Video Solution

4. Which has maximum internal energy at  ?

A. Neon gas

B. Nitrogen gas

C. Ozone gas

D. Equal for all

Answer: C

Watch Video Solution

290K

https://dl.doubtnut.com/l/_etEUECLuLTSl
https://dl.doubtnut.com/l/_YQZ2428uMzMb


5. A  piece of iron  at  is dropped into  of

water  at . Find temperature of the rion and

water system at thermal equilibrium .

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

10g (C = 0.45J /g ∘C) 100∘C 25g

(C = 4.2J /g ∘C) 27∘C

30∘C

33∘C

40∘C

6. When freezing of a liquid takes place in a system it:

A. may have  or  depending on the liquid

B. is represented by 

C. is represented by 

q > 0 q < 0

q > 0

q < 0

https://dl.doubtnut.com/l/_oghUeev1IMCs
https://dl.doubtnut.com/l/_PnCJHLYJCPrv


D. has q = 0

Answer: C

Watch Video Solution

7. Mechanical work is specially important in systems that contain

A. gas-liquid

B. liquid-liquid

C. solid-solid

D. amalgam

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_PnCJHLYJCPrv
https://dl.doubtnut.com/l/_I2bT316Qj9dH


8. Determine which of the following reactions taking place at constant

pressure represents system that do work on the surrounding

environment 

A. I

B. III

C. II and III

D. I and II

Answer: C

Watch Video Solution

Ag+ (aq) + Cl− (aq) → AgCl(s)      (II)NH4Cl(s) → NH3(g) + HCl(g

9. Determine which of the following reactions at constant pressure

represent surrounding that do work on the system environment : 

(P)  

(Q)  

4NH3(g) + 7O2(g) → 4NO2 + 6H2O(g)

CO. O(g) + 2H2(g) → CH3OH(l)

https://dl.doubtnut.com/l/_3yVErVOMIxgt
https://dl.doubtnut.com/l/_YxnBSAa7FFDs


(R)  

(S) 

A. III, IV

B. II and III

C. II, IV

D. I and II, IV

Answer: D

Watch Video Solution

C(s,graphite) + H2O(g) → CO(g) + H2(g)

H2O(s) → H2O(l)

10. A sample of liquid in a thermally insulated constant ( a calorimetre ) is

strirred for 2 hr. by a mechancal linkage to motor in the surrounding ,for

this procees :

A. 

B. 

C. 

w < 0, q = 0, ΔU = 0

w > 0, q > 0, ΔU > 0

w < 0, q > 0, ΔU = 0

https://dl.doubtnut.com/l/_YxnBSAa7FFDs
https://dl.doubtnut.com/l/_TE3tqLlyFH4C


D. 

Answer: D

Watch Video Solution

w > 0, q = 0, ΔU > 0

11. An ideal gas expand against a constant external pressure at 2.0

atmosphere from 20 litre to 40 litre and absorb  of energy from

surrounding . What is the change in internal energy of the system ?

A. 4052 J

B. 5948 J

C. 14052 J

D. 9940 J

Answer: B

Watch Video Solution

10kJ

https://dl.doubtnut.com/l/_TE3tqLlyFH4C
https://dl.doubtnut.com/l/_5ch7hW141I38
https://dl.doubtnut.com/l/_ki7dLauqb4ZL


12. 2 mole of zinc is dissolved in HCl at  C. The work done in open

vessel is :

A. 

B. 

C. 

D. None

Answer: B

Watch Video Solution

25∘

−2.477kJ

−4. 955kJ

0.0489kJ

13. A sample of an ideal gas is expanded  to  in a reversible

process for which  , with  What is work done

by the gas (in kJ) ?

A. 5200 J

B. 15600 kJ

1m3 3m3

P = KV 2 K = 6bar /m6.

https://dl.doubtnut.com/l/_ki7dLauqb4ZL
https://dl.doubtnut.com/l/_SDIeyTy0yjgU


C. 52 kJ

D. 5267 .6 kJ

Answer: A

Watch Video Solution

14. A given mass of gas expands from state  to state  by three paths

, and  as shown in the figure below. If  and , respectively, be

the work done by the gas along three paths, then 

A. 

A B

1, 2 3 w1, w2 w3

w1 > w2 > w3

https://dl.doubtnut.com/l/_SDIeyTy0yjgU
https://dl.doubtnut.com/l/_G05DTheVttw4


B. 

C. 

D. 

Answer: B

Watch Video Solution

w1 < w2 < w3

w1 = w2 = w3

w2 < w3 < w1

15. Heat energy abosrbed by a system in going through a cyclic process

shown in figure is 

A. 107πJ

https://dl.doubtnut.com/l/_G05DTheVttw4
https://dl.doubtnut.com/l/_ZsO07ZPq80MG


B. 

C. 

D. 

Answer: C

Watch Video Solution

106πJ

102πJ

104πJ

16.  


In the cyclic process shown in the  diagram the magnitude of the

work is done is

V − P

https://dl.doubtnut.com/l/_ZsO07ZPq80MG
https://dl.doubtnut.com/l/_oBb9wTqqUoDq


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π( )
2

P2 − P1

2

π( )
2

V2 − V1

2

(P2 − P1)(V2 − V1)
π

4

π(V2 − V1)
2

17. An ideal gas is taken around the cycle ABCA as shown in P-V diagram.

The net work done by the gas during the cycle is equal to : 

https://dl.doubtnut.com/l/_oBb9wTqqUoDq
https://dl.doubtnut.com/l/_9FasBVcGRU0l


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12P1V1

6P1V1

5P1V1

P1V1

https://dl.doubtnut.com/l/_9FasBVcGRU0l


18. An ideal gas is at pressure P and temerature T in a box, which is kept in

vaccum with in a large container. The wall of the box is punctured. What

happens as the gas occupies entire container?

A. It's temperature falls

B. Its temperature rises

C. Its temperature remains the same

D. Unpredicatable

Answer: C

Watch Video Solution

19. In following figs. Variation of volume by change of pressure is shown in

Fig. A gas is taken along the path . The change in internalABCDA

https://dl.doubtnut.com/l/_n6r2UwDgoKae
https://dl.doubtnut.com/l/_yNLfhehlVWrN


energy of the tgas will be: 

A. Positive in all the cases (1) to (4)

B. Positive in cases (1), (2), (3) but zero in case (4)

C. Negative in cases (1), (2), (3) but zero in case (4)

D. Zero in all the cases

Answer: D

Watch Video Solution

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


Watch Video Solution

20. If the door of a refrigerator is kept open, then which of the following

is true

A. gets cooled

B. gets heated

C. neigther gets cooled nor gets heated

D. gets cooled or heated depending on the initial temperature of the

room

Answer: B

Watch Video Solution

21. The temperature of an ideal gas increases in an:

A. adiabatic expansion

https://dl.doubtnut.com/l/_yNLfhehlVWrN
https://dl.doubtnut.com/l/_Gy1KWqXgTkzP
https://dl.doubtnut.com/l/_ixiMDi06o7C1


B. isothermal expansion

C. adiabatic compression

D. isothermal compression

Answer: C

Watch Video Solution

22. For two mole of an ideal gas :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Cv − Cp = R

Cp − Cv = 2R

Cp − Cv = R

Cv − Cp = 2R

https://dl.doubtnut.com/l/_ixiMDi06o7C1
https://dl.doubtnut.com/l/_jtM2rWpcJwov
https://dl.doubtnut.com/l/_EHZVNtFtuRbX


23. Which of the following expressions is true for an ideal gas ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
P

= 0
∂V

∂T

( )
V

= 0
∂P

∂T

( )
T

= 0
∂U

∂V

( )
V

= 0
∂U

∂T

24. If liquefied oxygen at 1 atmospheric pressure is heated from 50K to

300k by supplying heat at constant rate. The graph of temperature vs

time will be

A. 

https://dl.doubtnut.com/l/_EHZVNtFtuRbX
https://dl.doubtnut.com/l/_EO104ERKkUbD


B. 

C. 

D. 

Answer: C

Watch Video Solution

25. For a closed container containing  mol of an ideal gas fitted with

movable, frictionless, weightless piston operating such that pressure of

gas remain constant at  atm, which graph repsents correct variation

of log  log  where  is in litre and  is in Kelvin ? 

100

8.21

V v/s T V T

(R = 0.0821 )
atmL

molK

https://dl.doubtnut.com/l/_EO104ERKkUbD
https://dl.doubtnut.com/l/_Qapce79d9PXG


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

26. 10 mole of ideal gas expand isothermally and reversibly from a

pressure of  to  at . What is the largest mass which can

lifted through a height of  meter?

10atm 1atm 300K

100

https://dl.doubtnut.com/l/_Qapce79d9PXG
https://dl.doubtnut.com/l/_qzoUdh7PFanl


A. 31842 kg

B. 58.55 kg

C. 342.58 kg

D. None of these

Answer: B

Watch Video Solution

27. A heat engine carries one mole of an ideal monoatomic gas around

the cycle as shown in the figure, the amount of heat added in the process

https://dl.doubtnut.com/l/_qzoUdh7PFanl
https://dl.doubtnut.com/l/_Q3Yktb1L7oTw


AB and heat removed in the process CA are : 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

qAB = 450R  and qCA = − 450R

qAB = 450R  and qCA = − 225R

qAB = 450R  and qCA = − 375R

qAB = 375R  and qCA = − 450R

https://dl.doubtnut.com/l/_Q3Yktb1L7oTw
https://dl.doubtnut.com/l/_MVIcuyHVILjU


28. What is the final temperature of  mole monoatomic ideal gas that

performs  of work adiabatically.if the initial temperature is  (

use 

A. 250 K

B. 300 K

C. 350 K

D. 750 K

Answer: A

Watch Video Solution

0.10

75cal 227∘C

R = 2cal/K − mol)

29. The work done by  mole of ideal gas during an adiabatic process is

(are ) given by :

A. 

B. 

1

P2V2 − P1V1

γ − 1

nR(T1 − T2)

γ − 1

https://dl.doubtnut.com/l/_MVIcuyHVILjU
https://dl.doubtnut.com/l/_9j8ny6yubyWs


C. 

D. None of these

Answer: A

Watch Video Solution

P2V2 − P1V1

γ

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

proportional to the cube of its absolute temperature. The ratio 

for the gas is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

CP /CV

3

2

5

3

7

2

4

3

https://dl.doubtnut.com/l/_9j8ny6yubyWs
https://dl.doubtnut.com/l/_UInxZaFj4mSc


31. A gas expands adiabatically at constant pressure such that

 The value of  of the gas will be :

A. 1.3

B. 1.5

C. 1.7

D. 2

Answer: B

Watch Video Solution

T ∝ V − 1 / 2 γ(Cp ,m/Cv ,m)

32. For a reversible adiabatic ideal gas expansion  is equal to

A. 

B. 

C. 

dp

p

γ
dV

V

−γ
dV

V

( )
γ

γ − 1

dV

V

https://dl.doubtnut.com/l/_UInxZaFj4mSc
https://dl.doubtnut.com/l/_dz2X60q6nQWr
https://dl.doubtnut.com/l/_Jg2puWtZs2ES


D. 

Answer: B

Watch Video Solution

dV

V

33.  plot for two gases (assuming ideal) during adiabatic processes

are given in the figure. Plot  and Plot  should correspond respectively

to: 

A. He and 

P − V

A B

H2

https://dl.doubtnut.com/l/_Jg2puWtZs2ES
https://dl.doubtnut.com/l/_awYycwPWlK02


B.  and He

C. He and Ne

D.  and 

Answer: B

Watch Video Solution

H2

H2 Cl2

34. Calculate the final temperature of a monoatomic idal gas that is

compressed reversible and adiabatically from  to  at 

A. 600 K

B. 1044.6 K

C. 1200 K

D. 2400 K

Answer: C

Watch Video Solution

16L 2L 300K :

https://dl.doubtnut.com/l/_awYycwPWlK02
https://dl.doubtnut.com/l/_U2PhBngwraaB


35. 5 mole of an ideal gas expand isothermally and irreversibly from a

pressure of 10 atm to 1 atm against a constant external pressure of 1 atm.

 at 300 K is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

wirr

−15.921kJ

−11.224kJ

−110.83kJ

36. With what minimum pressure (in kPa), a given volume of an ideal gas

 originally at 400 K and 100 kPa pressure can be

compressed irreversibly adiabatically in order to raise its temperature to

600 K :

(Cp ,m = 7/2R)

https://dl.doubtnut.com/l/_U2PhBngwraaB
https://dl.doubtnut.com/l/_GCYE5ZaBHEOH
https://dl.doubtnut.com/l/_TOU6BWwIHKWg


A. 362.5 kPa

B. 275 kPa

C. 437.5 kPa

D. 550 kPa

Answer: B

Watch Video Solution

37. The work done in adiabatic compression of  mole of an ideal

monoatomic gas by constant external pressure of  starting from

initial pressure of  and initial temperature of

A. 360 cal

B. 720 cal

C. 800 cal

D. 1000 cal

2

2atm

1atm

30K(R = 2cal/mol-degree)

https://dl.doubtnut.com/l/_TOU6BWwIHKWg
https://dl.doubtnut.com/l/_7DLPiHHx8niT


Answer: B

Watch Video Solution

38. One mole of an ideal gas  at 300 K and 5 atm is

expanded adiabatically to a final pressure of 2 atm against a constant

pressure of 2 atm. Final temperature of the gas is :

A. 270 K

B. 273 K

C. 248.5 K

D. 200 K

Answer: C

Watch Video Solution

(Cv ,m = R)
5

2

https://dl.doubtnut.com/l/_7DLPiHHx8niT
https://dl.doubtnut.com/l/_1l0aMext3Cg4


39. 10 litre of a non linear polyatomic ideal gas at  and 2 atm

pressure is suddenly released to 1 atm pressure and the gas expanded

adiabatically against constant external pressure. The final temperature

and volume of the gas respectively are.

A. T=350K,V = 17.5L

B. T = 300 K ,V = 15 L

C. T = 250 K, V = 12.5 L

D. None of these

Answer: A

Watch Video Solution

127∘C

40. Calculate average molar heat capacity at constant volume of gaseous

mixture contained 2 mole of each of two ideal gases 

and 

A(Cv ,m = R)
3

2

B(Cv ,m = R) :
5

2

https://dl.doubtnut.com/l/_BvpFaM1NQUhX
https://dl.doubtnut.com/l/_HLVdo9gdvzpS


A. R

B. 2R

C. 3R

D. 8R

Answer: B

Watch Video Solution

41. 0.5 mole each of two ideal gases  and 

 are taken in a container and expanded reversibly and

adiabatically, during this process temperature of gaseous mixture

decreased from 350 K to 250 K. Find  (in cal/mol) for the process :

A. 

B. 

C. 

D. None of these

A(Cv ,m = R)
5

2

B(Cv ,m = 3R)

ΔH

−100R

−137.5R

−375R

https://dl.doubtnut.com/l/_HLVdo9gdvzpS
https://dl.doubtnut.com/l/_mrrWph6QVB3Y


Answer: C

Watch Video Solution

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

following curves represents the same process? 

A. 

ABCD P − V

https://dl.doubtnut.com/l/_mrrWph6QVB3Y
https://dl.doubtnut.com/l/_XTLRiXMikd8R


B. 

C. 

D. 

Answer: A

Watch Video Solution

43. 36 mL of pure water takes 100 sec to evaporate from a vessel when a

heater of 806 watt is used. The  of  is (density of water 

A. 

B. 

ΔHvaporisation H2O

= 1g/cc)

40.3kJ /mol

43.2kJ /mol

https://dl.doubtnut.com/l/_XTLRiXMikd8R
https://dl.doubtnut.com/l/_zjXYSTvNqXHr


C. 

D. None of these

Answer: A

Watch Video Solution

4.03kJ /mol

44. For the reaction : :

A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

PCl5(g) → PCl3(g) + Cl2(g)

ΔH = ΔU

ΔH > ΔU

Δ < ΔU

https://dl.doubtnut.com/l/_zjXYSTvNqXHr
https://dl.doubtnut.com/l/_nLA5NhDnLIZU


45. Consider the reaction at 300 K 

 


If 2 mole of  compeletely react with 2 mole of  to form . What

is  for this reaction ?

A. 0

B. 

C. 370 kJ

D. None of these

Answer: D

Watch Video Solution

H2(g) + Cl2(g) → 2HCl(g), ΔH ∘ = − 185kJ

H2 Cl2 HCl

ΔU ∘

−185kJ

46. Which of the indicated relationship is correct for the following

exothermic reaction carried out at constant pressure? 

CO(g) + 3H2(g) → CH4(g) + H2O(g)

https://dl.doubtnut.com/l/_FBLT6wAanISZ
https://dl.doubtnut.com/l/_MfbPVwCO0exi


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔU = ΔH

ΔU > ΔH

w < 0

q > 0

47. One mole of an ideal gas undergoes a change of state (2.0) atm, 3.0 L)

to (2.0 atm, 7.0 L) with a change in internal energy  L-atm. The

change in enthalpy  of the process in L-atm :

A. 22

B. 38

C. 25

D. None of these

(ΔU) = 30

(ΔH)

https://dl.doubtnut.com/l/_MfbPVwCO0exi
https://dl.doubtnut.com/l/_qZeOxOsGWEDw


Answer: B

Watch Video Solution

48. What is the change internal energy when a gas contracts from 377 mL

to 177 mL under a constant pressure of 1520 torr, while at the same time

being cooled by removing 124 J heat ? 

A. 40.52 J

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

[Take : (1Latm) = 100J)]

−83.48J

−248J

https://dl.doubtnut.com/l/_qZeOxOsGWEDw
https://dl.doubtnut.com/l/_CpUXmbXIyNLe


49. For the real gases reaction, 

 In 10 litre rigid vessel

at 500 K the initial pressure is 70 bar and after the reaction it becomes

40 bar. The change in internal energy is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

2CO(g) + O2(g) → 2CO2(g), ΔH = − 560kJ.

−557kJ

−530kJ

−563kJ

50. One mole of non  ideal gas undergoes a change of state 

 to  with a change in internal

energy . The change in enthalpy of the process in 

,

−

(1.0atm, 3.0L, 200K) (4.0atm, 5.0L, 250K)

(ΔU) = 40L − atm

L − atm

https://dl.doubtnut.com/l/_3JEDSjNcNMO1
https://dl.doubtnut.com/l/_tz7yXxSP5jhI


A. 43

B. 57

C. 42

D. None of these

Answer: B

Watch Video Solution

51. Consider the reacting at  


kJ 


What is  for the combustion of  mole of benzene at  ?

A. 

B. 

C. 

D. 

300K

C6H6(l) + O2(l) → 6CO2(g) + 3H2O(l), ΔH = − 3271
15

2

ΔU 1.5 27∘C

−3267.25kJ

−4900.88kJ

−4906.5kJ

−3274.75kJ

https://dl.doubtnut.com/l/_tz7yXxSP5jhI
https://dl.doubtnut.com/l/_OalASqSZpPk7


Answer: B

Watch Video Solution

52. For the reaction , 

at , what is  at ?

A. 82.8 kJ

B. 80.32 kJ

C. 

D. 

Answer: B

Watch Video Solution

FeCO3(s) → FeO(s) + CO2(g), ΔH = 82.8kJ

25∘C (ΔE  or ΔU) 25∘C

−2394.77kJ

−3274.75kJ

53. At  bar pressure density of diamond and graphite are 

and  respectively, at certain temperature .Find the value of 

5 × 104 3g/cc

2g/cc ' T '

https://dl.doubtnut.com/l/_OalASqSZpPk7
https://dl.doubtnut.com/l/_MFpgfnntcPnn
https://dl.doubtnut.com/l/_LvFTV5tZPiNT


 for the conversion of 1 mole of graphite to 1 mole of diamond

at temperature 

A. 100 kJ/mol

B. 50 kJ/mol

C. 

D. None of these

Answer: A

Watch Video Solution

ΔU − ΔH

' T ' :

−100kJ /mol

54. Predict which of the following reaction  has a positive entropy

change? 

 .  


 .  


 . 

A. I and II

(s)

I Ag+ (aq) + Cl− (aq) → AgCl(s)

II NH4Cl(s) → NH3(g) + HCl(g)

III 2NH3(g) → N2 + 3H2(g)

https://dl.doubtnut.com/l/_LvFTV5tZPiNT
https://dl.doubtnut.com/l/_I0l3rl650WOe


B. III

C. II and III

D. II

Answer: c

Watch Video Solution

55. Predict which of the following reaction(s) has a negative entropy

change? 

 

 

A. III

B. II

C. I and II

D. I

I. CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)

II. NH3(g) + HCl(g) → NH4Cl(s)

III. 2KClO4(s) → 2KClO3(s) + O2(g)

https://dl.doubtnut.com/l/_I0l3rl650WOe
https://dl.doubtnut.com/l/_g8ylGzDBweFK


Answer: C

Watch Video Solution

56. Which of the following reactions is asssociated with the most

negative change in entropy?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2SO2(g) + O2(g) → 2SO3(g)

C2H4(g) + H2(g) → C2H6(g)

C(s, graphite) + O2(g) → CO2(g)

3C2H2(g) → C6H6(l)

57. When two moles of an ideal gas  heated form 300K

to 600K at constant pressure, the change in entropy of gas  is:

(Cp .m . = R)
5

2

(ΔS)

https://dl.doubtnut.com/l/_g8ylGzDBweFK
https://dl.doubtnut.com/l/_F2MAZNHDrJ78
https://dl.doubtnut.com/l/_DacwK4aP530S


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R ln 2
3

2

− R ln 2
3

2

5R ln 2

R ln 2
5

2

58. Which of the following expression for entropy change of an

irreversible process ?

A. 

B. 

C. 

D. 

Answer: A

dS >
dq

T

dS =
dq

T

dS <
dq

T

dS =
dU

T

https://dl.doubtnut.com/l/_DacwK4aP530S
https://dl.doubtnut.com/l/_2rLvS3ZzMjMh


Watch Video Solution

59. Which of the following expression is known as Clausius inequality ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∮ ≤ 0
dq

T

∮ = 0
ds

T

∮ ≤ 0
T

dq

∮ ≥ 0
dq

T

60. In a previous problem, calculate  If process is carried out at

constant volume:

A. 

B. 

ΔSgas

5R ln 2

R ln 2
3

2

https://dl.doubtnut.com/l/_2rLvS3ZzMjMh
https://dl.doubtnut.com/l/_dXeLlPGqurwv
https://dl.doubtnut.com/l/_Ix6fwg20A43O


C. 

D. 

Answer: C

Watch Video Solution

3R ln 2

−3R ln 2

61. If one mole of an ideal gas  is expanded isothermally

at 300K until it’s volume is tripled, then change in entropy of gas is:

A. zero

B. infinity

C. 

D. 

Answer: D

Watch Video Solution

(Cp .m . = R)
5

2

R ln 3
5

2

R ln 3

https://dl.doubtnut.com/l/_Ix6fwg20A43O
https://dl.doubtnut.com/l/_SsbtoIR2MiBs
https://dl.doubtnut.com/l/_fx8QRmqAzBZF


62. If one mole of an ideal gas  is expanded isothermally at 300

k until it's volume is tripled., if expansion is carried out freely

A. zero

B. infinity

C. 

D. None

Answer: C

Watch Video Solution

Cp = R
5

2

(Pext = 0), thenΔSis :

R ln 3

63. When one mole of an ideal gas is compressed to half of its initial

volume and simultaneously heated to twice its initial temperature, the

change in entropy of gas  is:

A. 

(DelataS)

Cp ,m ln 2

https://dl.doubtnut.com/l/_fx8QRmqAzBZF
https://dl.doubtnut.com/l/_f7DftLIHhRQm


B. 

C. 

D. 

Answer: D

Watch Video Solution

Cv ,m ln 2

R ln 2

(Cv ,m − R)ln 2

64. What is the change in entropy when  mole of water is heated from

 to ? 


Assume that the heat capacity is constant

A. 16.6 J/K

B. 9 J/K

C. 34.02 J/K

D. 1.89 J/K

2.5

27∘C 87∘C

(Cp)
m

(H2O) = 4.2J /g = k, ln(1.2) = 0.18)

https://dl.doubtnut.com/l/_f7DftLIHhRQm
https://dl.doubtnut.com/l/_GtOyfOBgrDcc


Answer: C

Watch Video Solution

65. Calculate standard entropy change in the reaction 

 


Given  


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

Fe2O3(s) + 3H2(g) → 2Fe(s) + 3H2O(l)

: Sm0(Fe2O3. S) = 87.4, S ∘
m(Fe, S) = 27.3

S ∘
m(H2, g) = 130.7, S ∘

m(H2O, l) = 69.9JK − 1mol− 1

−212.5JK − 1mol− 1

−215.2JK − 1mol− 1

−120.9JK − 1mol− 1

https://dl.doubtnut.com/l/_GtOyfOBgrDcc
https://dl.doubtnut.com/l/_XVuEo7ipijsv


66. Calculate the entropy change  of the given reaction. The

molar entropies  are given in brackets after each

substance: 

 


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(J /molK)

(J /K − mol)

2PbS(s)[19.2] + 3O2(g)[205.1]

→ 2PbO(s)[66.5] + 2O2(g)[248.2]

−113.5

−168.3

+72.5

−149.2

67. Given  and the listed  Calculate 

 


ΔrS
∘ = − 266 [S ∘

mvalue]

S ∘ forFe3O4(s)

4Fe3O4(s)[...] + O2(g)[205] → 6Fe2O3(s)[87]

https://dl.doubtnut.com/l/_ouG0Oz6hmUCq
https://dl.doubtnut.com/l/_hLGfAPfRRqxa


A. calculate  for  : 

B. 

C. 

D. 

Answer: C

Watch Video Solution

S ∘ Fe3O4(s)

4Fe3O4(s)[......] + O2(g)[205] → 6Fe2O3(s)[87]

+111.1

+122.4

145.75

68. The entropy change for a phase transformation is :

A. 

B. 

C. 

D. 

Answer: C

ΔU

γ + dT

ΔT

ΔH

ΔH

T

ΔH + ΔG

T

https://dl.doubtnut.com/l/_hLGfAPfRRqxa
https://dl.doubtnut.com/l/_lbJxfSvbhimv


Watch Video Solution

69. What is the melting point of benzene if  and 

A. 

B. 

C. 300 K

D. 298 K

Answer: B

Watch Video Solution

ΔHfusion = 9.95kJ /mol

ΔSfusion = 35.7J /K − mol

278.7∘C

278.7∘K

70.  for freezing of 10 g of  (enthalpy of fusion is 80 cal/g) at 

 and 1 atm is :

A. 

ΔS H2O(l)

0∘C

12.25J /K

https://dl.doubtnut.com/l/_lbJxfSvbhimv
https://dl.doubtnut.com/l/_ow9GqFOZyb2E
https://dl.doubtnut.com/l/_eRNv95UTqbQ4


B. 

C. 

D. 

Answer: D

Watch Video Solution

−0.244J /K

−2.93J /K

−12.25J /K

71. Chloroform has  and boils at .

What is the value of  for chloroform ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔHvaporization = 29.2kJ /mol 61.2∘C

ΔHvaporization = 29.2kJ /mol

87.3J /mol − K

477.1J /mol − K

−87.3J /mol − K

−477.1J /mol − K

https://dl.doubtnut.com/l/_eRNv95UTqbQ4
https://dl.doubtnut.com/l/_LWvr6ouXiEzH


72. The entropy if vaporisation of benzene is . When 117g

benzene vaporizes at its's normal boiling point, the entropy change in

surrounding is:

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

85JK − 1mol− 1

−85JK − 1

−85 × 1.5JK − 1

85 × 1.5JK − 1

73. Identify the correct statement regarding entropy

A. At absolute zero temperature, the entropy of perfectly crystalline

substances is +ve

https://dl.doubtnut.com/l/_LWvr6ouXiEzH
https://dl.doubtnut.com/l/_F6xjh9AQVSXZ
https://dl.doubtnut.com/l/_2vlQEh3F1OXZ


B. At absolute zero temperature entropy of perfectly crystalline

substance is taken to be zero

C. At  the entropy of a perfectly crystalline substance is taken to

be zero

D. At absolute zero temperature, the entropy of all crystalline

substance is taken to be zero

Answer: B

Watch Video Solution

0∘C

74. Calculate  for following process : 

 

Given : Melting point of

A. 

B. 

ΔS

X(s)
at100K

→ X(l)
at200K

Xs = 100K, ΔHFusion = 20kJ /mol, Cp .m(X, l) = 10J /mol. K

26.93J /K

206.93J /K

https://dl.doubtnut.com/l/_2vlQEh3F1OXZ
https://dl.doubtnut.com/l/_8ihLQBDfMews


C. 

D. 

Answer: B

Watch Video Solution

203J /K

206.93kJ /K

75. For a perfectly crystalline solid , where ais constant. If 

 is 0.42.J//K-"mol" at 10K, molar entropy at 10K is:

A. 0.42 J/k mol

B. 0.14 J/K mol

C. 1.12 J/K mol

D. zero

Answer: C

Watch Video Solution

Cp .m . = aT 3

Cp .m .

https://dl.doubtnut.com/l/_8ihLQBDfMews
https://dl.doubtnut.com/l/_DsWBA6FNZZN2
https://dl.doubtnut.com/l/_vmSHsrydJdoi


76. Consider the following spontaneous reaction .

What are the sign of ,  and  for the reaction ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3X2(g) → 2X3(g)

ΔH ΔS ΔG

+ve, + ve, + ve

+ve, − ve, − ve

−ve, + ve, − ve

−ve, − ve, − ve

77. For the reaction , the sign of  and 

respectively are :

A. 

B. 

C. 

2H(g) → H2(g) ΔH ΔS

+, −

+, +

−, +

https://dl.doubtnut.com/l/_vmSHsrydJdoi
https://dl.doubtnut.com/l/_HspnUJ1uIt15


D. 

Answer: D

Watch Video Solution

−, −

78. Consider the following reaction. 

 

signs of  and  for the above reaction will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C6H6(l) + O2(g) → 6CO2(g) + 3H2O(g)
15

2

ΔH, ΔS ΔG

+, − , +

−, + , −

−, + , −

+, + , −

https://dl.doubtnut.com/l/_HspnUJ1uIt15
https://dl.doubtnut.com/l/_5FeQ3jBBvY9M
https://dl.doubtnut.com/l/_X7A7ChnN2yOH


79. Consider the following reaction at temperature T : 

 

 

Reaction is supported by :

A. entropy enthalpy

B. enthalpy

C. both (a) & (b)

D. neither

Answer: B

Watch Video Solution

CH2 = CH2(g) + Cl2(g) → ClCH2CH2Cl(g)

ΔrH
∘ = − 217.5kJ /mol, ΔrS

∘ = − 233.9J /K − mol

80. For a process to be spontaneous,  must be………… .

A.  must be negative

B.  must be positive

ΔG

(ΔG)system

(ΔG)system

https://dl.doubtnut.com/l/_X7A7ChnN2yOH
https://dl.doubtnut.com/l/_F3IGVcolEzbR


C.  must be positive

D.  must be negative

Answer: A

Watch Video Solution

(ΔS)system

(ΔS)system

81. For a reaction to occur spontaneously

A.  must be negative

B.  must be positive

C.  must be negative

D.  must be negative

Answer: B

Watch Video Solution

ΔS

( − ΔH + TΔS)

ΔH + TΔS

ΔH

https://dl.doubtnut.com/l/_F3IGVcolEzbR
https://dl.doubtnut.com/l/_kXaocdTLvxyv


82. Which of the following conditions reagarding a chemical process

ensures its spontaneity at all temperature?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔH > 0, ΔS < 0

ΔH < 0, ΔS > 0

ΔH < 0, ΔS < 0

ΔH > 0, ΔS < 0

83. The free energy change , when

A. the system is at equilibrium

B. catalyst is added

C. reactants are initially mixed thoroughly

D. the reactants are completely consumed

ΔG = 0

https://dl.doubtnut.com/l/_ou9fo9li0PgN
https://dl.doubtnut.com/l/_6aoI0aOTSlly


Answer: A

Watch Video Solution

84. Which of the following conditions may lead to a non-spontaneous

change?

A.  and  both 

B.  is  and  is 

C.  and  both 

D.  is  and  is 

Answer: D

Watch Video Solution

ΔH ΔS +ve

ΔH −ve ΔS +ve

ΔH ΔS −ve

ΔH +ve ΔS −ve

85. Suppose that a reaction has  and .

At what temperature range will it change from spontaneous to non-

ΔH = − 40kJ ΔS = − 50J /K

https://dl.doubtnut.com/l/_6aoI0aOTSlly
https://dl.doubtnut.com/l/_aKmASeTDmkFS
https://dl.doubtnut.com/l/_lJrGtsrk7xKh


spontaneous?

A. 0.8 K to 1 K

B. 799 K to 800 K

C. 800 K to 801 K

D. 799 K to 801 K

Answer: D

Watch Video Solution

86. For isothermal expansion in case of an ideal gas 

A. 

B. 

C. 

D. None of these

Answer: C

:

ΔG = ΔS

ΔG = ΔH

ΔG = − T . ΔS

https://dl.doubtnut.com/l/_lJrGtsrk7xKh
https://dl.doubtnut.com/l/_xQt7YhinVCaI


Watch Video Solution

87. What is the normal boiling point of mercury? 

Given :  

A. 624.8 K

B. 626.8 K

C. 636.8 K

D. None of these

Answer: B

Watch Video Solution

ΔH ∘
f

(Hg, l) = 0, S ∘ (Hg, l) = 77.4J /K − mol

ΔH ∘
f

(Hg, g) = 60.8kJ /mol, S ∘ (Hg, g) = 174.4J /K − mol

88. 19 gm of ice is converted into water at  and 1 atm. The entropies

of  and  are 38.2 and  respectively. The

enthalpy change for this conversion is :

0∘C

H2O(s) H2O(l) 60J /mol K

https://dl.doubtnut.com/l/_xQt7YhinVCaI
https://dl.doubtnut.com/l/_wlHTHJp30ZjG
https://dl.doubtnut.com/l/_vdgl2Nou0loj


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

5951.4J /mol

595.14J /mol

−5951.4J /mol

89. Using the listed [  values] calculate  for the reaction : 

A. 

B. 

C. 

D. 

Answer: A

ΔG∘
f

ΔG∘

3H2S(g)[ − 33.6] + 2HNO3(l)[ − 80.6] → 2NO(g)[ + 86.6] + 4H2O(l)[ −

−513.2

−1037.0

+433.4

+225.0

https://dl.doubtnut.com/l/_vdgl2Nou0loj
https://dl.doubtnut.com/l/_RnO9lujvG4jW


Watch Video Solution

90. From the following  and  values, predict which of reactions

I, II and III would be spontaneous at . 

A. III

B. I

C. II and III

D. I and II

Answer: A

Watch Video Solution

ΔH ∘ ΔS ∘

25∘C

ΔH ∘ (kJ) ΔS ∘ (J /K)

I. +10.5 +30

II. +1.8 −113

III. −126 +84

91. Calculate  for  from the  of reaction and the  values

at 298 K. 

ΔH ∘
f

Ubr4 ΔG∘ S ∘

https://dl.doubtnut.com/l/_RnO9lujvG4jW
https://dl.doubtnut.com/l/_LXBzBU0Zy7g5
https://dl.doubtnut.com/l/_K7yZrJpLtX3w


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

U(s) + 2Br2(l) → UBr4(s), ΔG∘ = − 788.6kJ.  S ∘ (J /K − mol)50.3,

−822.1kJ /mol

−841.2kJ /mol

−775.6kJ /mol

−804.3kJ /mol

92. The entropies of  (g) and H (g) are 130.6 and 114.6 J 

respectively at 298 K. Using the data given below calculate the bond

energy of  (in kJ/mol) : 

A. 377.2

B. 436

C. 425.5

H2 mol− 1K − 1

H2

H2(g) → 2H(g), ΔG∘ = 406.6kJ

https://dl.doubtnut.com/l/_K7yZrJpLtX3w
https://dl.doubtnut.com/l/_esrvXwbSE3gl


D. 430.5

Answer: B

Watch Video Solution

93. Consider the  and  (kJ mol) for the following oxides. Which

can be most easily decomposed to form the metal and oxygen gas?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔG∘
f

ΔH ∘
f

/

ZnO(ΔG∘ = − 318.4, ΔH ∘ = − 348.3)

Cu2O(ΔG∘ = − 146.0, ΔH ∘ = − 168.8)

HgO(ΔG∘ = − 58.5, ΔH ∘ = − 90.8)

PbO(ΔG∘ = − 187.9, ΔH ∘ = − 217.3)

https://dl.doubtnut.com/l/_esrvXwbSE3gl
https://dl.doubtnut.com/l/_x7eTrqTLAEGn


94. Which of the following option is correct ?

A. 

B. 

C. 

D. All of these

Answer: D

Watch Video Solution

[ ] =
∂lnKp

∂T

ΔH ∘

RT 2

=
∂lnK

∂T

Ea

RT 2

[ ] =
∂lnKp

∂T

ΔU

RT 2

95. Calculate  (kJ/mol) at  for a reaction with 

 :

A. 

B. 

C. 

D. None of these

ΔG∘ 127∘C

Kequilibrium = 105

−38.294

−16.628

−9.16

https://dl.doubtnut.com/l/_FIWN9cYp0Bii
https://dl.doubtnut.com/l/_hJ2MNew7J8Oi


Answer: A

Watch Video Solution

96. When reaction is at standard state at equilibrium, then

A. 

B. 

C. equilibrium constant K=0

D. equilibrium constant K=1

Answer: D

Watch Video Solution

ΔH ∘ = 0

ΔS ∘ = 0

97. For the auto-ionization of water at

 (aq) equilibrium constant is . 

What is  for the process?

25∘C, H2O(l) ⇔ H + (aq) + OH − 10− 14

ΔG∘

https://dl.doubtnut.com/l/_hJ2MNew7J8Oi
https://dl.doubtnut.com/l/_JytPJ6f1hBXz
https://dl.doubtnut.com/l/_O8MIZIdNSUYe


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

≅8 × 104J

≅3.5 × 104J

≅104J

98. Hess's law states that

A. the standard enthalpy of an overall reaction is the sum of the

enthalpy changes in individual reactions.

B. enthalpy of formation of a comound is same as the enthalpy of

decomposition of the compound into constituent elements, but

with opposite sign.

https://dl.doubtnut.com/l/_O8MIZIdNSUYe
https://dl.doubtnut.com/l/_51BUpp5m5QrB


C. at constant temperature the pressure of a gas is inversely

proportional to its volume

D. the mass of a gas dissolved per litre of a solvent is proportional to

the pressure of the gas in equilibrium with the solution

Answer: A

Watch Video Solution

99. An imaginary reaction  takes place in three steps 

If Hess's law is applicable, then the heat of the reaction  is :

A. 

B. 

C. 

D. 

X → Y

X → A, ΔH = − q1,   B → A, ΔH = − q2,   B → Y , ΔH = − q3

(X → Y )

q1 − q2 + q3

q2 − q3 − q1

q1 − q2 − q3

q3 − q2 − q1

https://dl.doubtnut.com/l/_51BUpp5m5QrB
https://dl.doubtnut.com/l/_HqVJEuEKyu2A


Answer: B

Watch Video Solution

100. The enthalpy change for a reaction does not depend upon:

A. the physical states of reactants and products

B. use of different reactants for the same product

C. the number of intermediate reaction steps

D. the differences in initial or final temperature of involved substances

Answer: C

Watch Video Solution

101. The standard enthalpy of formation of gaseous  at 298 K is 

 kJ/mol. Calculate  at 373 K given the following values of

the molar heat capacities at constant pressure : 

H2O

−241.82 ΔH ∘

https://dl.doubtnut.com/l/_HqVJEuEKyu2A
https://dl.doubtnut.com/l/_2l2oI8sH0Gxr
https://dl.doubtnut.com/l/_yH4s9d68pZkc


Assume that the heat capacities are independent of temperature :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

H2O(g) = 33.58  JK− 1  mol − 1,  H2(g) = 29.84  JK− 1  mol − 1,  O2(g

−242.6kJ /mol

−485.2kJ /mol

−121.3kJ /mol

−286.4kJ /mol

102. Which of the following value of  represent that the product is

least stable ?

A. 

B. 

C. 

ΔH ∘
f

−94.0kcalmol− 1

−231.6kcalmol− 1

+21.4kcalmol− 1

https://dl.doubtnut.com/l/_yH4s9d68pZkc
https://dl.doubtnut.com/l/_fBYgu265hQVy


D. 

Answer: D

Watch Video Solution

+64.8kcalmol− 1

103. For which of the following substances is the heat of formation in the

standard state zero ?

A. Sucrose

B. Ethanol

C. Aluminium

D. Calcium chloride

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fBYgu265hQVy
https://dl.doubtnut.com/l/_ILSO0yDapFRc


104. Calculate the standard enthalpy of reaction for the following

reaction using the listed enthalpies of reaction : 

 

 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3Co(s) + 2O2(g) → Co3O4(s)

2Co(s) + O2(g) → 2CoO(s),  ΔH ∘
1 = − 475.8kJ

6CoO(s) + O2(g) → 2Co3O4(s), ΔH ∘
2 = − 355.0kJ

−891.2kJ

−120.8kJ

+891.2kJ

−830.8kJ

105. Given the following equations and  values, determine the

enthalpy of reaction at 298 K for the reaction : 

 


ΔH ∘

C2H4(g) + 6F2(g) → 2HF4(g) + 4HF (g)

https://dl.doubtnut.com/l/_jeZdODlSF6sL
https://dl.doubtnut.com/l/_dnqxDRIXI3gw


 


 


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H2(g) + F2(g) → 2HF (g) + 2HF (g),        ΔH ∘
1 = − 537  kJ

C(s) + 2F2(g) → CF4(g),        ΔH ∘
2 = − 680  kJ

2C(s) + 2H2(g) → C2H4(g),        ΔH ∘
3 = 52  kJ

−1165

−2486

+1165

+2486

106. Given : 

 

 

The enthalpy of formation of diamond from graphite is

A. 

C(diamond) + O2 → CO2, ΔH = − 395kJ

C(graphite) + O2 → CO2, ΔH = − 393kJ

+2.0kJ

https://dl.doubtnut.com/l/_dnqxDRIXI3gw
https://dl.doubtnut.com/l/_MQeQzDhRPkQp


B. 

C. 

D. 788 kJ

Answer: A

Watch Video Solution

−1.5kJ

−788kJ

107. Which of the following equations represents a reaction that provides

the enthalpy of formation of ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CH3Cl

C(s) + HCl(g) + H2(g) → CH3Cl(g)

C(s) + 3H(g) + Cl(g) → CH3Cl(g)

C(s) + 3/2H2(g) + 1/2Cl2(g) → CH3Cl(g)

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g)

https://dl.doubtnut.com/l/_MQeQzDhRPkQp
https://dl.doubtnut.com/l/_Xp1MWTa5fR9h


108. Use the given standard enthalpies of formation (in kJ/mol) to

determine the enthalpy of reaction of the following reaction : 

 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

NH3(g) + 3F2(g) → NF3 + 3HF (g)

ΔH ∘
f

(NH3, g) = − 46.2,  ΔH ∘
f

(NF3, g) = − 113.0,  ΔH ∘
f

(HF , g) =

−335.8kJ /mol

−873.8kJ /mol

−697.2kJ /mol

−890.4kJ /mol

109. The standard enthalpy of formation of octane  is 

. Calculate the enthalpy of combustion of . The

(C8H18)

−250kJ /mol C8H18

https://dl.doubtnut.com/l/_Xp1MWTa5fR9h
https://dl.doubtnut.com/l/_MRh6hNN5VCjk
https://dl.doubtnut.com/l/_jpBZya0WD5hJ


enthalpy of formation of  and  are  and 

 respectively.

A.  kJ/mol

B.  kJ/mol

C.  kJ/mol

D.  kJ/mol

Answer: C

Watch Video Solution

CO2(g) H2O(l) −394kJ /mol

−286kJ /mol

−5200

−5726

−5476

−5310

110. Determine the enthalpy of formation of (g) in kJ/mol of the

following reaction : 

, 

Given :

 

B2H6

B2H6(g) + 3O2(g) → B2O3(s) + 3H2O(g)

ΔrH
∘ = − 1941  kJ /mol,  ΔH ∘

f
(B2O3, s) = − 1273  kJ /mol,

ΔH ∘
f

(H2O, g) = − 241.8  kJ /mol

https://dl.doubtnut.com/l/_jpBZya0WD5hJ
https://dl.doubtnut.com/l/_y4xSj29JepMZ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−75.6

+75.6

−57.4

−28.4

111. Consider the following reactions: 

 


 


The heat formation of CO(g) is :

A.  kJ/mol

B.  kJ/mol

C.  kJ/mol

D. None of these

C(s) + O2(g) → CO2(g) + x  kJ

CO(g) + O2(g) → CO2(g) + y  kJ
1

2

−(x + y)

(x − y)

(y − x)

https://dl.doubtnut.com/l/_y4xSj29JepMZ
https://dl.doubtnut.com/l/_K2yDGiHJ6STA


Answer: C

Watch Video Solution

112. If  and  are  and  kcal , then

heat of hydrogenation of  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔfH
∘ (C2H4) ΔfH

∘ (C2H6) x1 x2 mol− 1

C2H4

x1 + x2

x1 − x2

x2 − x1

x1 + 2x2

113. Calculate the heat of formation of n butane from the following data: 

a.  
2C4H10(g) + 13O2(g) → 8CO2(g) + 10H2O(l), ΔH = − 5757.2kJ

https://dl.doubtnut.com/l/_K2yDGiHJ6STA
https://dl.doubtnut.com/l/_oY9yccd8hXa5
https://dl.doubtnut.com/l/_Rfmalulx2Xyy


b.  


c. 

A. 575.6

B. 287.8

C. 182

D. 57.56

Answer: B

Watch Video Solution

C(s) + O2(g) → CO2(g), ΔH = − 405.4kJ

2H2(g) + O2(g) → 2H2O(l), ΔH = − 572.4kJ

114. The enthalpy of the reaction forming PbO according to the following

equation is 438 kJ. What heat energy (kJ) is releated in formation of 22.3 g

PbO(s)? 

(Atomic masses : Pb = 207, O = 16.0) 

A. 21.9

2Pb(s) + O2(g) → 2PbO(s)

https://dl.doubtnut.com/l/_Rfmalulx2Xyy
https://dl.doubtnut.com/l/_GaJkA3OqXzfB


B. 28.7

C. 14.6

D. 34.2

Answer: A

Watch Video Solution

115. The fat, , is metabolized via the following reaction.

Given the enthalpies of formation, calculate the energy (kJ) liberated

when 1.0 g of this fat reacts. 

 

, 

A. 37.98

B. 40.4

C57H104O6(s)

C57H104O6(s) + 80O2(g) → 57CO2(g) = − 52H2O(l)

ΔfH
∘ (C57H104O6, s) = − 70870  kJ /mol, ΔfH

∘ (H2O, l) = − 285.8  k

ΔfH
∘ (CO2, g) = − 393.5  kJ /mol

https://dl.doubtnut.com/l/_GaJkA3OqXzfB
https://dl.doubtnut.com/l/_cmE1yTj0GXrS


C. 33.4

D. 30.2

Answer: A

Watch Video Solution

116. The heat of formation of  is . The  (in 

) of the reaction,  is

A. 46

B. 

C. 92

D. 

Answer: C

Watch Video Solution

NH3(g) −46  kJ mol − 1 ΔH

 kJ mol − 1 2NH3(g) → N2(g) + 3H2(g)

−46

−92

https://dl.doubtnut.com/l/_cmE1yTj0GXrS
https://dl.doubtnut.com/l/_82u52KEhLRwp
https://dl.doubtnut.com/l/_MSyaGDz3JsJF


117. Consider the following reaction: 

 


 


What is the value of  for second reaction if water vapour instead of

liquid water is formed as product?

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

H2O(l) → H2O(g)    ΔH1 = 44kJ

2CH3OH(l) + 3O2 → 4H2O(l) + 2CO2(g)    ΔH2 = − 1453kJ

ΔH

−1409kJ

−1629kJ

1277kJ

118. The standard enthalpy change for the following reaction is 436.4 kJ : 

 


What is the  of atomic hydrogen (H)?

H2(g) → H(g) + H(g)

ΔfH
∘

https://dl.doubtnut.com/l/_MSyaGDz3JsJF
https://dl.doubtnut.com/l/_rFrUsIiNWP0A


A. 872.8 kJ/mol

B. 218.2 kJ/mol

C.  kJ/mol

D.  kJ/mol

Answer: B

Watch Video Solution

−218.2

−436.9

119. Determine enthalpy of formation for , using the listed

enthalpies of reaction : 

, 


 


 


 


A.  kJ/mol

H2O2(l)

N2H4(l) + 2H2O2(l) → N2(g) + 4H2O(l)

               ΔrH
∘

1 = − 818kJ /mol

N2H4(l) + O2(g) → N2(g) + 2H2O(l)

               ΔrH
∘

2 = − 622kJ /mol

H2(g) + O2(g) → H2O(l)      ΔrH
∘

3 = − 285kJ /mol
1

2

−383

https://dl.doubtnut.com/l/_rFrUsIiNWP0A
https://dl.doubtnut.com/l/_l2s7fllGpKV7


B.  kJ/mol

C.  kJ/mol

D. None of these

Answer: B

Watch Video Solution

−187

−498

120. Heat of combustion of ethanol at constant pressure and at

temperature TK is found to be . Hence, heat of combustion

(in J ) of ethanol at the same temperature and at constant volume

will be :

A. RT - q

B. 

C. q - RT

D. q + RT

−qJ  mol − 1

mol− 1

−(q + RT )

https://dl.doubtnut.com/l/_l2s7fllGpKV7
https://dl.doubtnut.com/l/_291Nfu8wIOoT


Answer: A

Watch Video Solution

121. Stearic acid  is a fatty acid the part of fat that

stores most of the energy .1.0 g of Stearic acid was burnt in a bomb

calorimeter . The bomb had capacity of 652 . If the temperature of

500 g water rose from 25.0 to  how much heat is released when

the stearic acid was burned? 

A. 39.21 kJ

B. 29.91 kJ

C. 108 kJ

D. 9.32 kJ

Answer: A

Watch Video Solution

[CH3(CH2)16CO2H]

J /∘ C

39.3∘C

[Given Cp(H2O) = 4.18J /g ∘ c]

https://dl.doubtnut.com/l/_291Nfu8wIOoT
https://dl.doubtnut.com/l/_WOyDMDgsaetn


122. A 0.05 L sample of 0.2 M aqueous hydrochloric acid is added to 0.05 L

of 0.2 M aqueous ammonia in a calorimeter. Heat capacity of entire

calorimeter system is 480 J/K. The temperature increase is 1.09 K.

Calculate  in kJ/mol for the following reaction : 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔrH
∘

HCl(aq. ) + NH3(aq. ) → NH4Cl(aq. )

−52.32

−61.1

−55.8

−58.2

123. a Coffee cup calorimeter initially contains 125 g of water , at a

temperature of C ,8 of ammonium nitrate  also at 24.2∘ (NH4NO3)

https://dl.doubtnut.com/l/_WOyDMDgsaetn
https://dl.doubtnut.com/l/_nCwYASPaP7F1
https://dl.doubtnut.com/l/_8QfhVijQMag2


is added to the Water and the final temperature is  What is

the heat of solution of ammonium nitrate in KJ /mol? (The specific heat

capacity of the solution is .)

A. 33.51 kJ/mol

B. 39.5 kJ/mol

C. 32.2 kJ/mol

D. 37.3 kJ/mol

Answer: A

Watch Video Solution

24.2∘C 18.2∘ c

4.2J /∘ c

124. Read following statement(s) carefully and select the right option : 

(I) The enthalpy of solution of  in a large volume of water is

endothermic to the extent of 3.5 kcal/mol. If  for the

reaction, 

 

then heat of solution of  (anhydrous) in a large volume of water is -

CaCl2. 6H2O

ΔH = − 23.2  kcal

CaCl2(s) + 6H2O(l) → CaCl2.6H2O(s)

CaCl2

https://dl.doubtnut.com/l/_8QfhVijQMag2
https://dl.doubtnut.com/l/_NqWBITXEPWO1


19.7 kcal/mol 

(II) For the reaction , the sign of  and  are

negative.

A. Statement I and II both are wrong

B. both are correct

C. only I is correct

D. only II is correct

Answer: B

Watch Video Solution

2Cl(g) → Cl2(g) ΔH ΔS

125. If the enthalpy of formation and enthalpy of solution of HCl (g) are-

92.3kj /mol and -75.14kJ/mol respectively then find the enthalpy of 

(aq):

A.  kJ/mol

B.  kJ/mol

Cl−

−17.16

−167.44

https://dl.doubtnut.com/l/_NqWBITXEPWO1
https://dl.doubtnut.com/l/_WwhoSBGtELk7


C. 17.16 kJ/mol

D. None of these

Answer: B

Watch Video Solution

126. At , when 1 mole of  was dissolved in water, the heat

evolved was found to be 91.2 kJ. One mole of  on

dissolution gives a solution of the same composition accompanied by an

absorption of 13.8 kJ. The enthalpy of hydration, i.e.,  for the reaction 


 :

A. 

B. 

C. 105 kJ/mol

D. None of these

Answer: A

25∘C MgSO4

MgSO4. 7H2O

ΔHh

MgSO4(s) + 7H2O(l) → MgSO4. 7H2O(s)

−105kJ /mol

−77.4kJ /mol

https://dl.doubtnut.com/l/_WwhoSBGtELk7
https://dl.doubtnut.com/l/_XVcczBwX7nfJ


Watch Video Solution

127. The enthalpy of neutraliztion of weak base A OH and a strong base

BOH by HCl are -12250 cal/mol and -13000 cal/mol respectively . When one

mole of HCl is added to a solution containting 1 mole of A OH and 1 mole

of BOH , the enthalpy change was -12500 cal/mol . In what ratio is the acid

distribution between A OH and BOH?

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

2: 1

2: 3

1: 2

https://dl.doubtnut.com/l/_XVcczBwX7nfJ
https://dl.doubtnut.com/l/_tFNlcUEdZtgo


128. The absolute enthalpy of neutralization of the reaction, 

 will be

A. less that 57 kJ 

B. 

C. greater than 57 kJ 

D. 57 kJ 

Answer: C

Watch Video Solution

MgO(s) + 2HCl(aq. ) + H2O(l)

 mol − 1

−57  kJ mol − 1

 mol − 1

 mol − 1

129. Enthalpy of neutralization of HCl by NaOH is  kJ/mol and by 

 is  kJ/mol. The enthalpy of ionization of  is :

A. 107.18 kJ/mol

B. 4.5 kJ/mol

C.  kJ/mol

−55.84

NH4OH 51.34 NH4OH

−4.5

https://dl.doubtnut.com/l/_SOj6bTFyKv7Y
https://dl.doubtnut.com/l/_nGeM5pEiigTl


D. None of these

Answer: B

Watch Video Solution

130. Which of the following reaction is endothermic?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

CaCO3 → CaO + CO2

Fe + S → FeS

NaOH + HCl → NaCl + H2O

CH4 + 2O2 → CO2 + 2H2O

131. Which of the following is not correct ?

https://dl.doubtnut.com/l/_nGeM5pEiigTl
https://dl.doubtnut.com/l/_fHv2oLaEug9q
https://dl.doubtnut.com/l/_ENooe7AuMT1x


A. Dissolution of a salt in excess of water may be endothermic process

B. Neutralisation is always exothermic

C. The absolute value of enthalpy (H) can be determined by

calorimeter

D. The heat of reaction at constant volume is denoted by 

Answer: C

Watch Video Solution

δU

132. Substance  can undergoes decomposition to form two set of

products : 

 

If the molar ratio of  to A(g) is  in a set of product gases, then

the energy involved in the decomposition of 1 mole of  is :

A. 48.75 kJ/mol

A2B(g)

A2(g) 5: 3

A2B(g)

https://dl.doubtnut.com/l/_ENooe7AuMT1x
https://dl.doubtnut.com/l/_HLCr1CkKEcKA


B. 43.73 kJ/mol

C. 46.25 kJ/mol

D. None of these

Answer: B

Watch Video Solution

133. Boron can undergo the following reactions with the given enthalpy

changes : 

 

 

Assume no other reactions are occuring. 

If in a container (operating at constant pressure) which is isolated from

the surrounding, mixture of  (gas) and  (gas) are passed over excess

of B(s), then calculate the molar ratio  so that temperature of

the container do not change :

A. 

2B(s) + O2(g) → B2O3(s),  ΔH = − 1260  kJ
3

2

2B(s) + 3H2(g) → B2H6(g),  ΔH = 30  kJ

H2 O2

(O2 :H2)

15: 3

https://dl.doubtnut.com/l/_HLCr1CkKEcKA
https://dl.doubtnut.com/l/_qqVR9yp4csjU


B. 

C. 

D. 

Answer: D

Watch Video Solution

42: 1

1: 42

1: 84

134. The enthalpy change for the following reaction is 368 kJ. Calculate the

average O-F bond energy. 

A. 184 kJ/mol

B. 368 kJ/mol

C. 536 kJ/mol

D. 736 kJ/mol

Answer: A

OF2(g) → O(g) + 2F (g)

https://dl.doubtnut.com/l/_qqVR9yp4csjU
https://dl.doubtnut.com/l/_1iRn2v4QR1IO


Watch Video Solution

135. The enthalpy change for the reaction,  is

X kJ. The bond energy of C-H bond is :

A. 

B. 

C. 

D. data insufficient

Answer: D

Watch Video Solution

C2H6(g) → 2C(g) + 6H(g)

X

2

X

3

X

6

136. The table given below lists the bond dissociation energy  for

single covalent bonds formed between C and atoms A, B, D, E. 

(Ediss)

https://dl.doubtnut.com/l/_1iRn2v4QR1IO
https://dl.doubtnut.com/l/_ifJ6aBS3YKRh
https://dl.doubtnut.com/l/_MmkdnW3VgGb2


 

Which of the atoms has smallest size ?

A. D

B. E

C. A

D. D

Answer: B

Watch Video Solution

Bond Ediss(kcal mol − 1)

C − A      240

C − B      382

C − D      276

C − E      486

137. Calculate  bond enthalpy 


 Given  


, 


P − Cl

P (s) + Cl2(g) → PCl3(g)
3

2
: ΔfH(PCl3, g) = 306kJ /mol

ΔHatomization(P , s) = 314kJ /mol

ΔrH(Cl, g) = 1231kJ /mol

https://dl.doubtnut.com/l/_MmkdnW3VgGb2
https://dl.doubtnut.com/l/_LDfv600uSRIj


A. 123.66 kJ/mol

B. 371 kJ/mol

C. 19 kJ/mol

D. None of these

Answer: A

Watch Video Solution

138. Calculate the enthalpy for the following reaction using the given

bond energies (kJ/mol) : 

A.  kJ/mol

B.  kJ/mol

C.  kJ/mol

D.  kJ/mol

(C − H = 414, H − O = 463, H − Cl = 431, C − Cl = 326, C − O = 335

CH3 − OH(g) + HCl → CH3 − Cl(g) + H2O(g)

−23

−42

−59

−511

https://dl.doubtnut.com/l/_LDfv600uSRIj
https://dl.doubtnut.com/l/_4C3XEj8a3MHl


Answer: A

Watch Video Solution

139. Based on the values of B.E. given,  of  (g) is : 

Given :  

A. 711 kJ 

B. 62 kJ 

C. 

D. 

Answer: B

Watch Video Solution

ΔfH
∘ N2H4

N − N = 159  kJ mol − 1,  H − H = 436  kJ mol − 1

N ≡ N = 941  kJ mol − 1,  N − H = 398  kJ mol − 1

 mol − 1

 mol − 1

−98  kJ mol − 1

−711  kJ mol − 1

https://dl.doubtnut.com/l/_4C3XEj8a3MHl
https://dl.doubtnut.com/l/_plk95eW1mdY8


140. A heating coil is immersed in a 100 g sample of  (l) at a 1 atm

and  C in a closed vessel. In this heating process ,  of the liquid

is converted to the gaseous form at constant pressure of 1 atm . The

densities of liquid and gas under these conditions are 1000  and

0.60  respectively . Magnitude of the work done forthe process is : 


(Take : 1L-atm= 100J)`

A. 4997J

B. 4970J

C. 9994 J

D. None of these

Answer: C

Watch Video Solution

H2O

100∘ 60 %

kg/m3

kg/m3

141. A rigid and insulated tank of  volume is divided into two

compartments. One compartment of volume of  contains an ideal gas

3m3

2m3

https://dl.doubtnut.com/l/_hGfz7ISZwtTF
https://dl.doubtnut.com/l/_6qljFz0Kq5y2


at  Mpa and 400 K while the second compartment of volume of

 contains the same gas at  Mpa and 500 K. If the partition

between the two compartments is rptured, the final temperature of the

gas is :

A. 420 K

B. 450 K

C. 480 K

D. None of these

Answer: C

Watch Video Solution

0.8314

1m3 8.314

142. What is the value of change in internal energy at 1 atm in the

process? 

 


Given :

H2O(l, 323K) → H2O(g, 423K)

https://dl.doubtnut.com/l/_6qljFz0Kq5y2
https://dl.doubtnut.com/l/_ZQ74mrxHFN6d


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Cv ,m(H2O, l) = 75.0JK − 1mol− 1 :   Cp ,m(H2O, g) = 33.314JK − 1mol− 1

ΔHvapar 373 K = 40.7KJ /mol

42.91kJ /mol

43086kJ /mol

42.6kJ /mol

49.6kJ /mol

143. For an ideal gas . The molecular mass of the gas is M, its

specific heat capacity at constant volume is :

A. 

B. 

C. 

= γ
Cp ,m

Cv ,m

R

M(γ − 1)

M

R(γ − 1)

γRM

γ − 1

https://dl.doubtnut.com/l/_ZQ74mrxHFN6d
https://dl.doubtnut.com/l/_19aU12GsfDKc


D. 

Answer: A

Watch Video Solution

γR

M(γ − 1)

144. 1 mole of an ideal gas  and 2 mole of an ideal gas B

are  taken in a container and expanded reversible and

adiabatically from 1 litre of 4 letre starting from initial temperature of

320 K.  or  for the process is :

A.  R

B. 240 R

C. 480 R

D.  R

Answer: D

Watch Video Solution

A(Cv .m = 3R)

((Cv ,m = R)
3

2

ΔE ΔU

240

−960

https://dl.doubtnut.com/l/_19aU12GsfDKc
https://dl.doubtnut.com/l/_8im4nwprcBYz


145. Calculate the work done by the system in an irreversible (single step)

adiabatic expansion of 2 mole of a polyatomic gas  from 300 K

and pressure 10 atm to 1 atm :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(γ = 4/3)

−227

−205R

−405R

146. One mole of an ideal gas is carried through the reversible cyclic

process as shown in figure. The max. temperature attained by the gas

https://dl.doubtnut.com/l/_oCkfrJhqJt6K
https://dl.doubtnut.com/l/_grVjEegDF7ga


duing the cycle 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

7

6R

12

49R

49

12R

https://dl.doubtnut.com/l/_grVjEegDF7ga


147. A gas  behaving ideally is allowed to expand

reversibly and adiabatically from  litre to  litre. Its initial temperature

is . The molar enthalpy change (in ) for the process is :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(Cv .m = R)
5

2

1 32

327∘C J /mol

−1125R

−675

−1575R

148. Two mole of an ideal gas is heated at constant pressure of one

atmosphere from  to . If ,

then q and  for the process are respectively:

A. 

27∘C 127∘C Cv ,m = 20 + 10− 2T JK− 1. mol− 1

ΔU

6362.8J, 4700J

https://dl.doubtnut.com/l/_LjHyhUrvr4uE
https://dl.doubtnut.com/l/_tg43I7fqCvSY


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

3037.2J, 4700J

7062.8J, 5400J

149. 10 mole of an ideal gas is heated at constant pressure of one

atmosphere from  to . If 

, then  for the process is :

A. 3000 J

B. 3350 J

C. 3700 J

D. 

Answer: D

27∘C 127∘C

Cv ,m = 21.686 + 10− 3T(JK − 1. mol− 1) ΔH

3181.4J, 2350J

https://dl.doubtnut.com/l/_tg43I7fqCvSY
https://dl.doubtnut.com/l/_KJNFjPU8BQmO


Watch Video Solution

150. For polytropic process  = constant, molar heat capacity  of

an ideal gas is given by:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

PV n (Cm)

Cv ,m +
R

(n − 1)

Cv ,m +
R

(1 − n)

Cv ,m + R

Cp ,m +
R

(n − 1)

151. 2 mole of an ideal monoatomic gas undergoes a reversible process

for which . The gas is expanded from initial volume of 1 L to

final volume of 3 L starting from initial temperature of 300 K. Find 

for the process :

PV 2 = C

ΔH

https://dl.doubtnut.com/l/_KJNFjPU8BQmO
https://dl.doubtnut.com/l/_GKwDIiBE7itC
https://dl.doubtnut.com/l/_qVZrAGbDWzpo


A.  R

B.  R

C.  R

D. None of these

Answer: B

Watch Video Solution

−600

−1000

−3000

152. Calculate  for 3 mole of a diatomic ideal gas which is heated and

compressed from 298 K and 1 bar to 596 K and 4 bar: [Given:

]

A. 

B. 

C. 

D. 6.3 cal 

ΔS

Cv ,m(gas) = R, ln(2) = 0.70, R = 2calK − 1mol− 15

2

−14.7cal K− 1

+14.7calK − 1

−4.9calK − 1

K − 1

https://dl.doubtnut.com/l/_qVZrAGbDWzpo
https://dl.doubtnut.com/l/_qr5OxWJaXA6I


Answer: D

Watch Video Solution

153. One mole of an ideal monoatomic gas at  is subjected to a

reversible isoentropic compression until the temperature reached to

. If the initial pressure was , then find the value of in  


 Given 

A.  atm

B.  atm

C.  atm

D. 2.0 atm

Answer: A

Watch Video Solution

27∘C

327∘C 1.0atm P2

( : ln 2 = 0.7)

1.75

0.176

1.0395

https://dl.doubtnut.com/l/_qr5OxWJaXA6I
https://dl.doubtnut.com/l/_RwQ7rHyA1VYM


154. Two moles of an ideal gas is expanded irreversibly and isothermally

at  until its volume is doubled and  heat is absorbed from

surrounding.  is:

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

37∘C 3.41KJ

ΔStotal(system +surrounding)

−0.52J /K

0.52J /K

22.52J /K

155. For a perfectly crystalline solid , where a and b are

constant. If  is  J/K mol at 10 K and  J/K mol at 20 K, then

molar entropy at 20 K is :

A.  J/K mol

Cp ,m = aT 3 + bT

Cp ,m 0.40 0.92

0.92

https://dl.doubtnut.com/l/_kuKHeVDCgIFb
https://dl.doubtnut.com/l/_jKLOiS5Cqfpc


B.  J/K mol

C.  J/K mol

D. None of these

Answer: C

Watch Video Solution

8.66

0.813

156. Which of the following statement (s) is correct? 

Statement-I: The entropy of isolated system with P-V work only, is always

maximized at equillibrium. 

Statement-2: It is possible for the entropy of closed system to decrease

substantialy in an irreversible process. 

Statemet-3: Entropy can be crearted but not destroyed. 

Statement-4  is zero for reversible process in an isolated system.

A. Statement i, ii, iii

B. Statement ii, iv

ΔSsystem

https://dl.doubtnut.com/l/_jKLOiS5Cqfpc
https://dl.doubtnut.com/l/_Rie1hZtZzOBY


C. Statement I, ii, iii

D. None of these

Answer: D

Watch Video Solution

157. Combustion of sucrose is used by aerobic organisms for providing

energy for the life sustaining process. If all the capturing of energy from

the reaction is done through electrical process (non P-V work), then

calculate, maximum available energy which can be captured by

combustion of 34.2 g of sucrose : 

(Given :  


 and bodyntemperature is 300 K)

A. 600 kJ

B.  kJ

C.  kJ

ΔHcombustion(sucrose) = − 6000kJmol− 1

ΔScombustion = 180j/K − mol

594.6

5.4

https://dl.doubtnut.com/l/_Rie1hZtZzOBY
https://dl.doubtnut.com/l/_W7NvWRdxOKza


D. 605.4 kJ

Answer: D

Watch Video Solution

158. For the hypothetical reaction 

 


A. 20 kJ/mol

B.  kJ/mos

C. 28 kJ/mol

D. None of these

Answer: A

Watch Video Solution

A2(g) + B2(g) → 2ABg

ΔG∘
r   and  ΔS ∘

r  are 20KJ /mol and − 20JK − 1mol− 1respectively at

ΔrCp  is  20JK − 1   then ΔH ∘
r at400Kis

7.98

https://dl.doubtnut.com/l/_W7NvWRdxOKza
https://dl.doubtnut.com/l/_LhWKyS3EJvwn


159. Calculate  for  at 310K.


Given :  =-314 kj/mol,  





 


All given data at 300K

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ΔrG
∘ (NH4Cl, s)

ΔrH
∘ (NH4Cl, s) ΔrCp = 0

S ∘
N2 ( g )

= 192JK − 1mol− 1

, S ∘
H2 ( g )

= 130.5JK − 1mol− 1,

S ∘
Cl2 ( g )

= 233JKmol− 1, S ∘
NH4Cl ( s )

= 99.5JK − 1mol− 1

−198.56kJ /mol

−426.7kJ /mol

−202.3kJ /mol

160. Using listed informations, calculate  (in kJ/mol) at  


 


ΔrG
∘ 27∘C

Co3O4(s) + 4CO(g) → 3Co(s) + 4CO2(g)

https://dl.doubtnut.com/l/_MDKPn4gxEK3j
https://dl.doubtnut.com/l/_Cd5TCslLSinn


Given : At 300 K  


A. 

B. 

C. 

D. -256.45

Answer: D

Watch Video Solution

ΔH ∘
f

(kJ /mol) − 891, − 110.5, 0.0, − 393.5

S ∘ (J /K − mol)102.5, 197.7, 30.0, 213.7

−214.8

−195.0

−200.3

161. Fixed mass of an ideal gas collected in a 24.64 litre sealed rigid vessel

at 10 atm is heated from  to  calculate change in gibbs free

energy if entropy of gas is a function of temperature as

A.  J

B.  J

−73∘C 27∘C

S = 2 + 10− 2T (J /K)(1latm = 0.1kJ)

1231.5

1281.5

https://dl.doubtnut.com/l/_Cd5TCslLSinn
https://dl.doubtnut.com/l/_pCdAZiY0LQuu


C.  J

D. 0

Answer: C

Watch Video Solution

781.5

162. The molar heat capacities at constant pressure (assumed constant

with respect to temperature ) of A,B and C are in ratio 3:1.5:2.0. the

enthyalpy change for the exothermic reaction  at 300k and

310 K is  and  respectively then:

A. 

B. 

C. 

D. if 

A + 2B → 3c

ΔH300 ΔH310

ΔH300 > ΔH310

ΔH300 < ΔH310

ΔH300 = ΔH310

T2 > T1  then ΔH310 > ΔH300  and if T2 < T1  then ΔH310 < ΔH

https://dl.doubtnut.com/l/_pCdAZiY0LQuu
https://dl.doubtnut.com/l/_Qlvf1PPXFF6m


Answer: C

Watch Video Solution

163. Determine  at 300K for the following reaction using the listed

enthalpies of reaction : 

 


 


 


 


A.  kJ

B.  kKJ

C.  kJ

D. None of these

Answer: D

ΔU ∘

4CO(g) + 8H2(g) → 3CH4(g) + CO2(g) + 2H2O(l)

C(graphite) + O2(g) → CO(g), ΔH ∘
1 = − 110.5KJ

1

2

CO(g) O2(g) → CO2(g), ΔH ∘
2 = − 282.9KJ

1

2

H2(g) + O2(g) → H2O(l), ΔH ∘
3 = − 285.8KJ

1

2

C(graphite) + 2H2(g) → CH4(g), ΔH ∘
4 = − 74.8KJ

−653.5

−686.2

−747.4

https://dl.doubtnut.com/l/_Qlvf1PPXFF6m
https://dl.doubtnut.com/l/_l2UtAZvxugVL


Watch Video Solution

164. Calculate  (in kJ/mol) for  from the  and the 

values provided at  


 


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

ΔfH
∘ Cr2O3 ΔrG

∘ S ∘

27∘

4Cr(s) + 3O2(g) → 2Cr2O3(s),   ΔrG
∘ = − 2093.4kJ /mol

S ∘ (J//K mol) : S ∘ (Cr, s) = 24,   S ∘ (O2, g) = 205,   S ∘ (Cr2O3, s) =

−2258.1kJ /mol

−1129.05kJ /mol

−964.35kJ /mol

165. Calculate the heat produced (in kJ) when 224 gm of CaO is completely

converted to  by reaction with  at  in a container of fixedCaCO3 CO2 27∘

https://dl.doubtnut.com/l/_l2UtAZvxugVL
https://dl.doubtnut.com/l/_b7bc592s5hpj
https://dl.doubtnut.com/l/_uaObnPl2xAXl


volume. 

Given :

A.  kJ

B.  kJ

C. 712 kJ

D. 721 kJ

Answer: A

Watch Video Solution

ΔH ∘
f

(CaCO3, s) = − 1207kJ /mol,   ΔH ∘
f

(CaO, s) = − 635kJ /mol

ΔH ∘
f

(CO2, g) = − 394kJ /mol, [Use R = 8.3JK − 1mol− 1]

702.04

721.96

166. When 1.0 g of oxalic acid  is burnt in a bomb calorimeter

whose capacity is 8.75 KJ/K, the enthalpy of combustion of oxalic acid at

 is :

A. 

(H2C2O4)

27∘C

−245.7kJ /mol

https://dl.doubtnut.com/l/_uaObnPl2xAXl
https://dl.doubtnut.com/l/_Q4D2gTKVfh8l


B. 

C. 

D. None of these

Answer: D

Watch Video Solution

−244.452kJ /mol

−241.5kJ /mol

167. Enthalpy of neutralization of

. If enthalpy of neutralization

of HCL with NaOH is -55.84 , then calculate enthalpy of ionization

of  in to its ions in kJ.

A. 

B. 

C. 

D. None of these

H3PO3with NaOH  is − 106.68kJ /mol

kJ/mole

H3PO3

50.84kJ /mol

5kJ /mol

2.5kJ /mol

https://dl.doubtnut.com/l/_Q4D2gTKVfh8l
https://dl.doubtnut.com/l/_06myRCmIiPYf


Answer: B

Watch Video Solution

168. The enthalpy of neutralization of a Weak monoprotic acid (HA) in 1 M

solution with a strong base is -55.95 KJ/mol . If the unionized acid

required 1.4 KJ/mol heat for it's comptate ionzatation and enthalpy of

netralization of the strong monobasic acid with a strong monoacidic

base is -57.3 KJ/mol . What is the % ionzation of the weak acid in molar

solution ?

A. 

B. 

C. 

D. 0.1

Answer: B

Watch Video Solution

1 %

3.57 %

35.7 %

https://dl.doubtnut.com/l/_06myRCmIiPYf
https://dl.doubtnut.com/l/_WQcY3UXeY9jS


169. Determine C-C and C-H bond enthalpy (in ) 


Given :

A. 414345

B. 345414

C. 

D. None of these

Answer: B

Watch Video Solution

kJ /mol

ΔfH
∘ (C2H6, g) = − 85kJ /mol,   ΔfH

∘ (C3H8, g) = − 104kJ /mol

ΔsubH
∘ (C, s) = 718kJ /mol,   B. E. (H − H) = 436kJ /mol

287404.5

170. Consider the following data :

 

 


ΔfH
∘ (N2H4, l) = 50kJ /mol, ΔfH

∘ (NH3, g) = − 46kJ /mol

B. E(N − H) = 393  kJ//mol  and  B.E.(H − H) = 436kJ /mol

https://dl.doubtnut.com/l/_WQcY3UXeY9jS
https://dl.doubtnut.com/l/_RQqSAExGTqkW
https://dl.doubtnut.com/l/_Ks7ROrC72o6N


 


The N-N bond energy in  is :

A. 226 kJ/mol

B. 154 kJ/mol

C. 190 kJ/mol

D. None of these

Answer: C

Watch Video Solution

ΔvapH(N2H4, l) = 18kJ /mol

N2H4

171. What is the bond enthalpy of  bond ? 


Given : Ionization energy of  


, Electron affinity of F = 85 kcal/mol

A. 24 kcal/mol

B. 34 kcal/mol

Xe − F

XeF4(g) → Xe+ (g) + F − (g) + F2(g) + F (g),   ΔrH = 292kcal/mol

Xe = 279kcal/mol

B. E. (F − F ) = 30kcal/mol

https://dl.doubtnut.com/l/_Ks7ROrC72o6N
https://dl.doubtnut.com/l/_y6My4yYLnOVZ


C.  kcal/mol

D. None of these

Answer: B

Watch Video Solution

8.5

172. If enthaopy of hydrogenation of  into  is 

 and resonance energy of  is  then

enthaopy of hydrogenation of 

C6H6(l) C6H12(l)

−205kJ /mol C6H6(l) −152kJ /mol

https://dl.doubtnut.com/l/_y6My4yYLnOVZ
https://dl.doubtnut.com/l/_HMczkhSadQBw


 


Assume  of  all equal :

A. 

B. 

C. 

D.  kJ/mol

Answer: D

Watch Video Solution

ΔHvap C6H6(l), C6H8(l)

−535.5kJ /mol

−238kJ /mol

−357kJ /mol

−119

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


173. The enthalpy of combustion of propance  gas in temes of

given of geven data is , Bond energy (kJ/mol) 

 

[Resonance energy of  is -z KJ/mol and 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(C3H8)

.ε C − H
+x1

.ε O − O
+x2

.ε C − O
+x3

.ε O − H
+x4

.ε C − C
+x5

CO2

ΔHvaporization[H2O(l)  is y KJ /mol]

8x1 + 2x5 + 5x2 − 6x3 − 8x4 − 4y − 3z

6x1 + x5 + 5x2 − 3x3 − 4x4 − 4y − 3z

8x1 + 2x5 + 5x2 − 6x3 − 8x4 − y − z

8x1 + x5 + 5x2 − 6x3 − 8x4 − 4y + 3z

174. The efficiency of an ideal gas with adiabatic exponent  for the

shown cyclic process would be 

' γ'

https://dl.doubtnut.com/l/_HMczkhSadQBw
https://dl.doubtnut.com/l/_S5PC3Jep4AbU
https://dl.doubtnut.com/l/_Hmw01u14zxpg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(γ − 1)(2 ln 2 − 1)

1 + (γ − 1)2 ln 2

(γ − 1)(1 − 2 ln 2)

(γ − 1)2 ln 2 − 1

(2 ln 2 + 1)(γ − 1)

(γ − 1)2 ln 2 + 1

(2 ln 2 − 1)

γ /(γ − 1)

https://dl.doubtnut.com/l/_Hmw01u14zxpg


175. Initially one mole of ideal gas  at  atm and 300 K is

put through the following cycle: 

 


Step-I : Heating to twice its initial pressure at constant volume. 

Step-II : Adiabatic expansion to its initial temperature. 

Step-III : Isothermal compression back to  atm. 

what is the volume at state X?

A.  L

B.  L

C. 139 L

D. 4.35 L

Answer: C

(Cv = R)
5

2
0.1

1.00

40.4

65.0

https://dl.doubtnut.com/l/_s3qpg3QZpEQC


Watch Video Solution

176. What is the enthalpy of neutralization of HF against a strong base? 

Given :  

 

A.  kJ/mol

B.  kJ/mol

C.  kJ/mol

D.  kJ/mol

Answer: C

Watch Video Solution

H + (aq) + OH − (aq) → H2O(l), ΔrH
∘ = − 56kJ /mol

ΔsH
∘ (HF , aq) = − 329kJ /mol, ΔsH

∘ (H2O, l) = − 285kJ /mol

ΔsH
∘ (F − , aq) = − 320  kJ /mol

−17

−38

−47

−43

177. The molar heat capacities of Iodine vapour and solid are  and 14

cal/mol respectively. If enthalpy of iodine is 6096 cal/mol at , then

7.8

200∘C

https://dl.doubtnut.com/l/_s3qpg3QZpEQC
https://dl.doubtnut.com/l/_xFOxtXvGC1OR
https://dl.doubtnut.com/l/_ADr3KAeV11XZ


what is  (internal energy change) at  in cal/mol

A. 5360

B. 4740

C. 6406

D. None of these

Answer: B

Watch Video Solution

ΔU 250∘C

178. For the reaction taking place at certain temperature

 if equilibrium pressure is 3 X

bar then  would be

A. 

B. RT ln 4  ln X

C.  ln X

NH2COONH4(s) ⇔ 2NH3(g) + CO2(g)

ΔrG
∘

−RT ln 9 − 3RT ln X

−3RT

−3RT

https://dl.doubtnut.com/l/_ADr3KAeV11XZ
https://dl.doubtnut.com/l/_R5XuBSIXvIlI


D. None of these

Answer: D

Watch Video Solution

179. The first law of thermodynamics for a closed system is dU = dq + dw,

where dw = . The most common type of  is

electrical work. As per IUPAC convention work done on the system is

positive. 

A system generates 50 J electrical energy, has 150 J of pressure-volume

work done on it by the surroundings while releasing 300 J of heat energy.

What is the change in the internal energy of the sytem?

A. 

B. 

C. 

D. 

dwpv + dwnon-pv wnon-pv

−500

−100

−300

−200

https://dl.doubtnut.com/l/_R5XuBSIXvIlI
https://dl.doubtnut.com/l/_aLIeR1djwpOV


Answer: D

Watch Video Solution

180. The first law of thermodynamics for a closed system is dU = dq + dw,

where dw = . The most common type of  is

electrical work. As per IUPAC convention work done on the system is

positive. 

A system generates 50 J of electrical energy and delivers 150 J of pressure-

volume work against the surroundings while releasing 300 J of heat

energy. What is the change in the internal energy of the system?

A. 

B. 

C. 

D. 

Answer: D

h id l i

dwpv + dwnon-pv wnon-pv

−100

−400

−300

−500

https://dl.doubtnut.com/l/_aLIeR1djwpOV
https://dl.doubtnut.com/l/_rovTmbFIjSsN


Watch Video Solution

181. If the boundary of system moves by an infinitesimal amount, the work

involved is given by  

for irreversible process  

for reversible process  

so for reversible isothermal process  

2mole of an ideal gas undergoes isothermal compression along three

different plaths : 

(i) reversible compression from  bar and  to  bar 

(ii) a single stage compression against a constant external pressure of 20

bar, and 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until , followed by

compression against a constant pressure of 20 bar until  

Work done (in bar-L) on the gas in reversible isothermal compression is :

A. 9.212

B. 36.848

dw = − PextdV

w = − PextΔV      (where ΔV = Vf − Vi)

Pext = Pint ± dP ≅Pint

w = − nRT ln.
Vf

Vi

Pi = 2 Vi = 8L Pf = 20

Pgas = Pext

Pgas = Pext

https://dl.doubtnut.com/l/_rovTmbFIjSsN
https://dl.doubtnut.com/l/_I21xsOqRbuH9


C. 18.424

D. None of these

Answer: B

Watch Video Solution

182. If the boundary of system moves by an infinitesimal amount, the work

involved is given by  

for irreversible process  

for reversible process  

so for reversible isothermal process  

2mole of an ideal gas undergoes isothermal compression along three

different plaths : 

(i) reversible compression from  bar and  to  bar 

(ii) a single stage compression against a constant external pressure of 20

bar, and 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until , followed by

dw = − PextdV

w = − PextΔV      (where ΔV = Vf − Vi)

Pext = Pint ± dP ≅Pint

w = − nRT ln.
Vf

Vi

Pi = 2 Vi = 8L Pf = 20

Pgas = Pext

https://dl.doubtnut.com/l/_I21xsOqRbuH9
https://dl.doubtnut.com/l/_NDkBMEqGL6Se


compression against a constant pressure of 20 bar until  

Work done on the gas in single stage compression is :

A. 36

B. 72

C. 144

D. None of these

Answer: C

Watch Video Solution

Pgas = Pext

183. If the boundary of system moves by an infinitesimal amount, the work

involved is given by  

for irreversible process  

for reversible process  

so for reversible isothermal process  

2mole of an ideal gas undergoes isothermal compression along three

different plaths : 

dw = − PextdV

w = − PextΔV      (where ΔV = Vf − Vi)

Pext = Pint ± dP ≅Pint

w = − nRT ln.
Vf

Vi

https://dl.doubtnut.com/l/_NDkBMEqGL6Se
https://dl.doubtnut.com/l/_bSDEo1vJmCPp


(i) reversible compression from  bar and  to  bar 

(ii) a single stage compression against a constant external pressure of 20

bar, and 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until , followed by

compression against a constant pressure of 20 bar until  

Total work done on the gas in two stage compression is :

A. 40

B. 80

C. 160

D. None of these

Answer: B

Watch Video Solution

Pi = 2 Vi = 8L Pf = 20

Pgas = Pext

Pgas = Pext

184. If the boundary of system moves by an infinitesimal amount, the work

involved is given by  dw = − PextdV

https://dl.doubtnut.com/l/_bSDEo1vJmCPp
https://dl.doubtnut.com/l/_dkFdPvEHHfsS


for irreversible process  

for reversible process  

so for reversible isothermal process  

2mole of an ideal gas undergoes isothermal compression along three

different plaths : 

(i) reversible compression from  bar and  to  bar 

(ii) a single stage compression against a constant external pressure of 20

bar, and 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until , followed by

compression against a constant pressure of 20 bar until  

Order of magnitude of work is :

A. 

B. 

C. 

D. 

Answer: C

w = − PextΔV      (where ΔV = Vf − Vi)

Pext = Pint ± dP ≅Pint

w = − nRT ln.
Vf

Vi

Pi = 2 Vi = 8L Pf = 20

Pgas = Pext

Pgas = Pext

w1 > w2 > w3

w3 > w2 > w1

w2 > w3 > w1

w1 = w2 = w3

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


Watch Video Solution

185. Standard Gibb's energy of reaction  at a certain temperature

can be computed  and the change in the

value of  and  for a reaction with temperature can be

computed as follows : 

 

 

 

and . 

Consider the following reaction :  

Given :

 

 

 

and , all data at 300 K 

 at 300 K for the reaction is :

(ΔrG
∘ )

ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

ΔrH
∘ ΔrS

∘

ΔrH
∘
T2

− ΔrH
∘
T1

= ΔrC
∘
p (T2 − T1)

ΔrS
∘
T2

− ΔrS
∘
T1

= ΔrC
∘
p ln. ( )

T2

T1

      ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

           by ΔrG
∘ = − RT lnKeq

CO(g) + 2H2(g) ⇔ CH3OH(g)

ΔfH
∘ (CH3OH, g) = − 201  kJ /mol,   ΔfH

∘ (CO, g) = − 114  kJ /m

S ∘ (CH3OH, g) = 240  J /K-mol,      S ∘ (H2, g) = 29  JK− 1  mol − 1

S ∘ (CO, g) = 198  J /mol-K,      C ∘
p ,m(H2) = 28.8  J /mol-K

C ∘
p ,m(CO) = 29.4  J /mol-K,      C ∘

p ,m(CH3OH) = 44  J /mol-K

  ln( ) = 0.06
320

300

ΔrS
∘

https://dl.doubtnut.com/l/_dkFdPvEHHfsS
https://dl.doubtnut.com/l/_lOusQL3OlASq


A. 152.6 J/K-mol

B. 181.6 J/K-mol

C.  J/K-mol

D. None of these

Answer: C

Watch Video Solution

−16

186. Standard Gibb's energy of reaction  at a certain temperature

can be computed  and the change in the

value of  and  for a reaction with temperature can be

computed as follows : 

 

 

 

and . 

Consider the following reaction :  

(ΔrG
∘ )

ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

ΔrH
∘ ΔrS

∘

ΔrH
∘
T2

− ΔrH
∘
T1

= ΔrC
∘
p (T2 − T1)

ΔrS
∘
T2

− ΔrS
∘
T1

= ΔrC
∘
p ln. ( )

T2

T1

      ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

           by ΔrG
∘ = − RT lnKeq

CO(g) + 2H2(g) ⇔ CH3OH(g)

https://dl.doubtnut.com/l/_lOusQL3OlASq
https://dl.doubtnut.com/l/_fMjgbA0j9Mgw


Given :

 

 

 

and , all data at 300 K 

 at 300 K for the reaction is :

A.  kJ/mol

B. 87 kJ/mol

C.  kJ/mol

D.  kJ/mol

Answer: A

Watch Video Solution

ΔfH
∘ (CH3OH, g) = − 201  kJ /mol,   ΔfH

∘ (CO, g) = − 114  kJ /m

S ∘ (CH3OH, g) = 240  J /K-mol,      S ∘ (H2, g) = 29  JK− 1  mol − 1

S ∘ (CO, g) = 198  J /mol-K,      C ∘
p ,m(H2) = 28.8  J /mol-K

C ∘
p ,m(CO) = 29.4  J /mol-K,      C ∘

p ,m(CH3OH) = 44  J /mol-K

  ln( ) = 0.06
320

300

ΔrH
∘

−87

−315

−288

187. Standard Gibb's energy of reaction  at a certain temperature

can be computed  and the change in the

(ΔrG
∘ )

ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

https://dl.doubtnut.com/l/_fMjgbA0j9Mgw
https://dl.doubtnut.com/l/_bWGa6Y7bx4m2


value of  and  for a reaction with temperature can be

computed as follows : 

 

 

 

and . 

Consider the following reaction :  

Given :

 

 

 

and , all data at 300 K 

 at 320 K is :

A. 155.18 J/mol-K

B. 150.02 J/mol-K

C. 172 J/mol-K

D. None of these

ΔrH
∘ ΔrS

∘

ΔrH
∘
T2

− ΔrH
∘
T1

= ΔrC
∘
p (T2 − T1)

ΔrS
∘
T2

− ΔrS
∘
T1

= ΔrC
∘
p ln. ( )

T2

T1

      ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

           by ΔrG
∘ = − RT lnKeq

CO(g) + 2H2(g) ⇔ CH3OH(g)

ΔfH
∘ (CH3OH, g) = − 201  kJ /mol,   ΔfH

∘ (CO, g) = − 114  kJ /m

S ∘ (CH3OH, g) = 240  J /K-mol,      S ∘ (H2, g) = 29  JK− 1  mol − 1

S ∘ (CO, g) = 198  J /mol-K,      C ∘
p ,m(H2) = 28.8  J /mol-K

C ∘
p ,m(CO) = 29.4  J /mol-K,      C ∘

p ,m(CH3OH) = 44  J /mol-K

  ln( ) = 0.06
320

300

ΔrS
∘

https://dl.doubtnut.com/l/_bWGa6Y7bx4m2


Answer: D

Watch Video Solution

188. Standard Gibb's energy of reaction  at a certain temperature

can be computed  and the change in the

value of  and  for a reaction with temperature can be

computed as follows : 

 

 

 

and . 

Consider the following reaction :  

Given :

 

 

 

(ΔrG
∘ )

ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

ΔrH
∘ ΔrS

∘

ΔrH
∘
T2

− ΔrH
∘
T1

= ΔrC
∘
p (T2 − T1)

ΔrS
∘
T2

− ΔrS
∘
T1

= ΔrC
∘
p ln. ( )

T2

T1

      ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

           by ΔrG
∘ = − RT lnKeq

CO(g) + 2H2(g) ⇔ CH3OH(g)

ΔfH
∘ (CH3OH, g) = − 201  kJ /mol,   ΔfH

∘ (CO, g) = − 114  kJ /m

S ∘ (CH3OH, g) = 240  J /K-mol,      S ∘ (H2, g) = 29  JK− 1  mol − 1

S ∘ (CO, g) = 198  J /mol-K,      C ∘
p ,m(H2) = 28.8  J /mol-K

C ∘
p ,m(CO) = 29.4  J /mol-K,      C ∘

p ,m(CH3OH) = 44  J /mol-K

https://dl.doubtnut.com/l/_bWGa6Y7bx4m2
https://dl.doubtnut.com/l/_Mr4J17WB4nAy


and , all data at 300 K 

 at 320 K is :

A.  kJ/mol

B.  kJ/mol

C.  kJ/mol

D. None of these

Answer: C

Watch Video Solution

  ln( ) = 0.06
320

300

ΔrH
∘

−288.86

−289.1

−87.86

189. Standard Gibb's energy of reaction  at a certain temperature

can be computed  and the change in the

value of  and  for a reaction with temperature can be

computed as follows : 

 

 

 

(ΔrG
∘ )

ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

ΔrH
∘ ΔrS

∘

ΔrH
∘
T2

− ΔrH
∘
T1

= ΔrC
∘
p (T2 − T1)

ΔrS
∘
T2

− ΔrS
∘
T1

= ΔrC
∘
p ln. ( )

T2

T1

      ΔrG
∘ = ΔrH

∘ − T . ΔrS
∘

https://dl.doubtnut.com/l/_Mr4J17WB4nAy
https://dl.doubtnut.com/l/_AQHvVQs3mDVU


and . 

Consider the following reaction :  

Given :

 

 

 

and , all data at 300 K 

 at 320 K is :

A.  kJ/mol

B.  kJ/mol

C. 240.85 kJ/mol

D.  kJ/mol

Answer: D

Watch Video Solution

           by ΔrG
∘ = − RT lnKeq

CO(g) + 2H2(g) ⇔ CH3OH(g)

ΔfH
∘ (CH3OH, g) = − 201  kJ /mol,   ΔfH

∘ (CO, g) = − 114  kJ /m

S ∘ (CH3OH, g) = 240  J /K-mol,      S ∘ (H2, g) = 29  JK− 1  mol − 1

S ∘ (CO, g) = 198  J /mol-K,      C ∘
p ,m(H2) = 28.8  J /mol-K

C ∘
p ,m(CO) = 29.4  J /mol-K,      C ∘

p ,m(CH3OH) = 44  J /mol-K

  ln( ) = 0.06
320

300

ΔrG
∘

−48295.2

240.85

−81.91

https://dl.doubtnut.com/l/_AQHvVQs3mDVU


190. Enthalpy of neutralzation is defined as the enthalpy change when 1

mole of acid base is completely neutralized by base acid in dilute

solution . 

For Strong acid and strong base neutralization net chemical change is 







 of aqueous solution of strong acid and strong base is zero . 


when a dilute solution of weak acid or base is neutralized, the enthalpy of

neutralization is somewhat less because of the absorption of heat in the

ionzation of the because of the absorotion of heat in the ionization of

the weak acid or base ,for weak acid /base 

 


If enthalpy of neutralization of  by NaOH is -49.86KJ mol

then enthalpy of ionization of  is:

A. 5.98 kJ/mol

B.  kJ/mol

C. 105.7 kJ/mol

/
/

H + (aq) + OH − (aq) → H2O(l)

ΔrH
∘ = − 55.84KJ /mol

ΔH ∘
ionization

ΔH ∘
neutrlzation

= ΔH ∘
ionization + ΔrH

∘ (H + + OH − → H2O)

CH3COOH /

CH3COOH

−5.98

https://dl.doubtnut.com/l/_GFMo8PDlP7yU


D. None of these

Answer: A

Watch Video Solution

191. Enthalpy of neutralzation is defined as the enthalpy change when 1

mole of acid /base is completely neutralized by base acid in dilute

solution . 

For Strong acid and strong base neutralization net chemical change is 







 of aqueous solution of strong acid and strong base is zero . 


when a dilute solution of weak acid or base is neutralized, the enthalpy of

neutralization is somewhat less because of the absorption of heat in the

ionzation of the because of the absorotion of heat in the ionization of

the weak acid or base ,for weak acid /base 

 


/

H + (aq) + OH − (aq) → H2O(l)

ΔrH
∘ = − 55.84KJ /mol

ΔH ∘
ionization

ΔH ∘
neutrlzation

= ΔH ∘
ionization + ΔrH

∘ (H + + OH − → H2O)

https://dl.doubtnut.com/l/_GFMo8PDlP7yU
https://dl.doubtnut.com/l/_hwZuQBbNpUqO


What is  for complate neutralization of strong diacidic base 

?

A.  kJ/mol

B.  kJ/mol

C. 55.84 kJ/mol

D. None of these

Answer: B

Watch Video Solution

ΔH ∘

A(OH)2byHNO3

−55.84

111.68

192. Enthalpy of neutralzation is defined as the enthalpy change when 1

mole of acid base is completely neutralized by base acid in dilute

solution . 

For Strong acid and strong base neutralization net chemical change is 







 of aqueous solution of strong acid and strong base is zero . 


/ /

H + (aq) + OH − (aq) → H2O(l)

ΔrH
∘ = − 55.84KJ /mol

ΔH ∘
ionization

https://dl.doubtnut.com/l/_hwZuQBbNpUqO
https://dl.doubtnut.com/l/_RwQZCyKUcXSB


when a dilute solution of weak acid or base is neutralized, the enthalpy of

neutralization is somewhat less because of the absorption of heat in the

ionzation of the because of the absorotion of heat in the ionization of

the weak acid or base ,for weak acid /base 

 


under same conditions ,how many mL of 0.1 m NaOH and 0.05 M 

(strong diprotic acid ) solution should be mixed for a total volume of

100mL to producce the hight rise in temperature ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔH ∘
neutrlzation

= ΔH ∘
ionization + ΔrH

∘ (H + + OH − → H2O)

H2A

25: 75

50: 50

75: 25

66.66: 33.33

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


193. Gibbs Helmholtz equation relates the enthalpy, entropy and free

energy change of the process at constant pressure and temperature as 

 

In General the magnitude of  does not change much with the change

in temperature but the terms  changes appreciably. Hence in some

process spontaneity is very much dependent on temperature and such

processes are generally known as entropy driven process. 

Fro the reaction at 298 K,  

 and  = 20 J/K at constant P and T, the reaction will be

A. spontaneous and entropy driven

B. spontaneous and enthalpy driven

C. non-spontaneous

D. at equilibrium

Answer: A

Watch Video Solution

ΔG = ΔH − TΔS         (at constant P, T)

ΔH

TΔS

A2B4 → 2AB2

ΔH = 2  kJ ΔS

https://dl.doubtnut.com/l/_cC5jp71AoAhw
https://dl.doubtnut.com/l/_UmnsSyZLSJ0g


194. Gibbs Helmholtz equation relates the enthalpy, entropy and free

energy change of the process at constant pressure and temperature as 

 

In General the magnitude of  does not change much with the change

in temperature but the terms  changes appreciably. Hence in some

process spontaneity is very much dependent on temperature and such

processes are generally known as entropy driven process. 

When  is heated to a high temperature it decomposes into CaO

and , however it is quite stable at room temperature. It can be

explained by the fact that

A.  dominates the term  at high temperature

B. the term  dominates the  at high temperature

C. at high temperature both  and  becomes negative

D. thermodynamics can not say anything about spontaneity

Answer: B

Watch Video Solution

ΔG = ΔH − TΔS         (at constant P, T)

ΔH

TΔS

CaCO3

CO2

ΔrH TΔS

TΔS ΔrH

ΔrS ΔrH

https://dl.doubtnut.com/l/_UmnsSyZLSJ0g


195. Gibbs Helmholtz equation relates the enthalpy, entropy and free

energy change of the process at constant pressure and temperature as 

 

In General the magnitude of  does not change much with the change

in temperature but the terms  changes appreciably. Hence in some

process spontaneity is very much dependent on temperature and such

processes are generally known as entropy driven process. 

The Dissolution of  in a large volume of water is

endothermic to the extent of 3.5 kcal  and  for the reaction is

-23.2 kcal . 

 

Select the correct statement :

A.  for anhydrous  is - 19.7 kcal/mol and the process is

enthalpy driven

B.  for anhydrous  is - 19.7 kcal/mol and the process is

entropy driven

C. Dissolution of  in water is enthalpy driven process

ΔG = ΔH − TΔS         (at constant P, T)

ΔH

TΔS

CaCl2.6H2O

mol − 1 ΔH

mol − 1

CaCl2(s) + 6H2O(l) → CaCl2.6H2O(s)

ΔHsolution CaCl2

ΔHsolution CaCl2

CaCl2.6H2O

https://dl.doubtnut.com/l/_fz37SjpW23dQ


D. The  the reaction  is

negative

Answer: A

Watch Video Solution

ΔrS CaCl2(s) + 6H2O(l) → CaCl2.6H2O(s)

196. Identify the intensive quantities from the following :

A. Enthalpy

B. Temperature

C. Pressure

D. Mass

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_fz37SjpW23dQ
https://dl.doubtnut.com/l/_gsLuvBK9hZXb


197. Identify the extensive quantities from the following :

A. Gibb's energy

B. Entropy

C. Refractive index

D. Specific heat

Answer: A::B

Watch Video Solution

198. Identify the state functions from the following :

A. Heat

B. Work

C. Enthalpy

D. Enthalpy change

https://dl.doubtnut.com/l/_DYtBR8xvFKn4
https://dl.doubtnut.com/l/_AGPrdis45Z3n


Answer: C

Watch Video Solution

199. Which of the following statementl is/are correct as per IUPAC sign

convention?

A. The work done by the system on the surrounding is negative

B. The work done by the surrounding on the system is positive

C. The heat absorbed by the system from the surrounding is positive

D. The heat absorbed by the surrounding from the system is positive

Answer: A::B::C

Watch Video Solution

200. In an isothermal irreversible expansion of an ideal gas as per IUPAC

sign convention :

https://dl.doubtnut.com/l/_AGPrdis45Z3n
https://dl.doubtnut.com/l/_m1GZQiN44ZQS
https://dl.doubtnut.com/l/_niIWNDvodYPS


A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

ΔU = 0

ΔH = 0

w = − nRT ln.
P1

P2

w = − q

201. In reversible isothermal expansion of an ideal gas :

A. w = 0

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

U1 = U2

H1 = H2

q = nRT ln.
V2

V1

https://dl.doubtnut.com/l/_niIWNDvodYPS
https://dl.doubtnut.com/l/_MvfuRuSSFnea


202. An adiabatic process is that process in which :

A. energy is transferred as heat

B. no energy is transferred as heat

C. 

D. the temp. of gas increases in a reversible compression

Answer: B::C::D

Watch Video Solution

ΔU = w

203. In adiabatic process, the work involved during expansion or

compression of an ideal gas is given by :

A. 

B. 

C. 

nCvΔT

(T2 − T1)
nR

γ − 1

−nRPext[ ]
T2P1 − T1P2

P1P2

https://dl.doubtnut.com/l/_MvfuRuSSFnea
https://dl.doubtnut.com/l/_rO4K8WNiRcrH
https://dl.doubtnut.com/l/_v4TMfcxWO4jd


D. 

Answer: A::B::C

Watch Video Solution

−2.303  RT log 
V2

V1

204.  

One mole of an ideal gas is subjected to a two step reversible process (A-

B and B-C). The pressure at A and C is same. Mark the correct statement(s)

:

https://dl.doubtnut.com/l/_v4TMfcxWO4jd
https://dl.doubtnut.com/l/_jE20NCat9Nts


A. Work involved in the path AB is zero

B. In the path AB work will be done on the gas by the surrounding

C. Volume of gas at C = 3  volume of gas at A

D. Volume of gas at B is 16.42 litres

Answer: C::D

Watch Video Solution

×

205. Which of the following is/are correct?

A.  when P and V both changes

B.  when pressure is constant

C.  when volume is constant

D.  when P and V both changes

Answer: A::B::C

Watch Video Solution

ΔH = ΔU + Δ(PV )

ΔH = ΔU + PΔV

ΔH = ΔU + V ΔP

ΔH = ΔU + PΔV + V ΔP

https://dl.doubtnut.com/l/_jE20NCat9Nts
https://dl.doubtnut.com/l/_iqweawmZUe8D


206.  for the reaction(s) :

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

ΔH < ΔU

N2(g) + 3H2(g) → 2NH3(g)

Ag2O(s) → 2Ag(s) + O2(g)
1

2

CO(g) + O2(g) → CO2(g)
1

2

C(s) + O2(g) → CO2(g)

207. Which of the following conditions may lead to a non-spontaneous

change?

A. 

B. 

C. 

ΔH  and ΔS  both + ve

ΔH = − ve, ΔS = + ve

ΔH = + ve, ΔS = − ve

https://dl.doubtnut.com/l/_iqweawmZUe8D
https://dl.doubtnut.com/l/_yjkC8w2C15wu
https://dl.doubtnut.com/l/_ty681ffz8zGU


D. 

Answer: A::C::D

Watch Video Solution

ΔH = − ve, ΔS = − ve

208. For a process to be spontaneous :

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

(ΔGsystem)
T ,P

= 0

ΔSsystem + ΔSsurrounding > 0

ΔSsystem + ΔSsurrounding < 0

(ΔGsystem)
T ,P

< 0

https://dl.doubtnut.com/l/_ty681ffz8zGU
https://dl.doubtnut.com/l/_ntWm7Wi4cSAs


209. The normal boiling point of a liquid X is 400 K. Which of the

following statement is true about the process  ?

A. at 400 K and 1 atm pressure 

B. at 400 K and 2 atm pressure 

C. at 400 K and 0.1 atm pressure 

D. at 410 K and 1 atm pressure 

Answer: A::B::C

Watch Video Solution

X(l) → X(g)

ΔG = 0

ΔG = + ve

ΔG = − ve

ΔG = + ve

210. When ice melts at  :

A. an increase in entropy

B. a decrease in enthalpy

C. a decrease in free energy

D. process is spontaneous

1∘C

https://dl.doubtnut.com/l/_hJWWr9i1m7e0
https://dl.doubtnut.com/l/_GAtvcnXRQbKQ


Answer: A::C::D

Watch Video Solution

211. The value of  of C (graphite)  C (diamond) is 1.9 kJ/mol

at . Entropy of graphite is higher than entropy of diamond. This

implies that :

A. C (diamond) is more thermodynamically stable than C (graphite) at

B. C (graphite) is more thermodynamically stable than C (diamond) at

C. diamond will provide more heat on complete combustion at 

D.  of C (diamond)  C (graphite) is - ve

Answer: B::C::D

Watch Video Solution

ΔHtransition →

25∘C

25∘C

25∘C

25∘C

ΔGtransition →

https://dl.doubtnut.com/l/_GAtvcnXRQbKQ
https://dl.doubtnut.com/l/_iSDNmVRLpfPN


212. Which of the following statement(s) is/are false?

A. All adiabatic process are isoentropic (or isentropic) processes

B. When  the reaction must be exothermic

C. dG=VdP-SdT is applicable for closed system, both PV and non-PV

work

D. The heat of vaporisation of water at  is 40.6 kJ/mol. When 9

gm of water vapour condenses to liquid at  and 1 atm, then 

 = 54.42 J/K

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

Watch Video Solution

(ΔGsystem)
T ,P

< 0,

100∘C

100∘C

ΔSsystem

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

https://dl.doubtnut.com/l/_3YXYbiP77zdV
https://dl.doubtnut.com/l/_oZ8Qrmo18dZN


A.  for combustion of (g) in a sealed rigid adiabatic

container

B.  (S, monoclinic) 

C. If dissociation energy of  is  and  (g) is

2812 kJ/mol, then value of C-C bond energy will be 328 kJ/mol

D. If 

then,  will be -142 kJ/mol

Answer: A:C

Watch Video Solution

ΔU = 0 C2H6

ΔfH
∘ ≠ 0

CH4(g) 1656kJ /mol C2H6

ΔHf(H2O, g) = − 242  kJ /mol, ΔHvap(H2O, l) = 44  kJ /mol

ΔfH
∘ (OH − , aq. )

214. From the following date , mark the opation(s) where  is correctly

written for the given reaction . 

Given:  

 

ΔH

H + (aq) + OH − (aq) → H2O(l),

ΔH = − 57.3kJ

https://dl.doubtnut.com/l/_oZ8Qrmo18dZN
https://dl.doubtnut.com/l/_nq8G13s0mRvO


 

 

 of  and BOH is a strong base. 


A.  

B.  

C.  

D.  

ΔHsolutionHA(g) = − 70.7kJmole

ΔHsolutionBOH(g) = − 20kJmole

ΔHionzatoin HA = 15kJ /mole

Reaction         ΔrH(kJ /mol)

HA(aq) + BOH(aq) → BA(aq) + H2O         − 42.3

Reaction         ΔrH(kJ /mol)

HA(g) + BOH(aq) → BA(aq) + H2O         − 93

Reaction         ΔrH(kJ /mol)

HA(g) → H + (aq) + A− (aq)         − 55.7

Reaction         ΔrH(kJ /mol)

B+ (aq) + OH − (aq) → BOH(aq)         − 20

https://dl.doubtnut.com/l/_nq8G13s0mRvO


Answer: A::B::C

Watch Video Solution

215. Select correct statement(s)

A. An adiabatic system can exchange energy with its surroundings.

B. A thermodynamic property which is intensive is additive.

C. Work done may be zero in a cyclic process.

D. For a simple compressible substance, the relation dq - P . Dv = 0 is

true for any cycle involving mechanical work only.

Answer: A::C::D

Watch Video Solution

216. For an isolated system, the entropy :

https://dl.doubtnut.com/l/_nq8G13s0mRvO
https://dl.doubtnut.com/l/_7PspEEiBdTTY
https://dl.doubtnut.com/l/_EXZcW6IhfPI2


A. either increases or remains constant

B. either decreases or remains constant

C. can never decrease

D. can never increase

Answer: A::C

Watch Video Solution

217. The normal boiling point of a liquid X is 400 K.  at normal

boiling point is 40 kJ/mol. Select correct statement(s) :

A.  J/mol.K at 400 K and 2 atm

B.  J/mol.K at 400 K and 1 atm

C.  at 410 K and 1 atm

D.  kJ/mol.K at 400 K and 1 atm

Answer: A::C

ΔHvap

ΔSvaporisation < 100

ΔSvaporisation < 10

ΔGvaporisation < 0

ΔU = 43.32

https://dl.doubtnut.com/l/_EXZcW6IhfPI2
https://dl.doubtnut.com/l/_r1xGvSCLcBfr


Watch Video Solution

218. Select incorrect statement(s)

A. A closed system with all adiabatic boundaries must be an isolated

system

B. Total heat exchange in a cyclic process may be zero

C. Entropy of a closed system is maximum at equilibrium

D. Molar Gibb's Energy is an extensive property

Answer: A::C::D

Watch Video Solution

219. Select correct statement(s) for the reaction

 substance 

 

H2O(g) + CO(g) → H2(g) + CO2(g)

CO(g)    CO2(g)    H2O(g)    H2(g)

https://dl.doubtnut.com/l/_r1xGvSCLcBfr
https://dl.doubtnut.com/l/_BQACDBmVh3fa
https://dl.doubtnut.com/l/_0mz7BnZI8YDq


 

A. Reaction is enthalpy driven

B. Reaction is entropy driven

C. Reaction is spontaneous at 400 K

D. Reaction is non-spontaneous at 400 K

Answer: A::C

Watch Video Solution

ΔfH
∘

400(kcal mol − 1)     -25        -95       -55       0

S ∘
400(cal mol − 1K− 1)      45         50        40         30

220. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_0mz7BnZI8YDq
https://dl.doubtnut.com/l/_7tU2S0Wm0CgX


221. Match the following columns

Watch Video Solution

222. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_meQ6WXhC9UXd
https://dl.doubtnut.com/l/_hn4LyxNLL3fd


223. Match the following columns

Watch Video Solution

224. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_xJXvdvQT1K5T
https://dl.doubtnut.com/l/_0DMNwoeXKZUm


225. Match the following columns

Watch Video Solution

226. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_kL8Z9QM3k7nh
https://dl.doubtnut.com/l/_s81BezsDJZts


227. Match the following columns

Watch Video Solution

228. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_10CxRLZyiTlo
https://dl.doubtnut.com/l/_IQEfN0bHhgGt


229. Match the following columns

Watch Video Solution

230. Match the following columns

Watch Video Solution

231. Match the following columns

https://dl.doubtnut.com/l/_Cb8PUVY5Uf56
https://dl.doubtnut.com/l/_2HYLn9vbfTRE
https://dl.doubtnut.com/l/_s42GpnCaeNGo


Watch Video Solution

232. Match the following columns

Watch Video Solution

233. Heat and work are ''definite quantities''. 

Heat and work are not properties of a system. Their values depend on the

path of the process and vary accordingly.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

https://dl.doubtnut.com/l/_s42GpnCaeNGo
https://dl.doubtnut.com/l/_v6DftHpk9VUu
https://dl.doubtnut.com/l/_X8XWaIrdtZkE


D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

234. There is no change in internal energy for an ideal gas at constant

temperature. 

Internal energy of an ideal gas is a function of temperature only.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-2

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-2

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

https://dl.doubtnut.com/l/_X8XWaIrdtZkE
https://dl.doubtnut.com/l/_lR9LVogpG4cO


Watch Video Solution

235. Assertion: The heat absorbed during the isothermal expansion of an

ideal gas against vacuum is zero. 

Reason: The volume occupied by the molecules of an ideal gas is zero.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-3

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-3

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_lR9LVogpG4cO
https://dl.doubtnut.com/l/_hkrqeiDKKzb3


236.  and  are the same of the reaction, 

, 

All reactants and products are gases where all gases are ideal.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

ΔH ΔU

N2(g) + O2(g) ⇔ 2NO(g)

237. Staetement -1: The magniyude of the work involed in an isothermal

expansion is greater than that involved in an adiabatic expansion. 

https://dl.doubtnut.com/l/_twbp96P8IhTB
https://dl.doubtnut.com/l/_Et1VYmtrbQcg


Statement -2: P-v cure (pon y -axas and V on X-axas) decrease more repidly

for reversible asiabatic expansion compared to reversible isothermal

expansion starting from same initial state.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-5

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-5

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

238. Statement -1: Entropy change in reversible adiabatic expansion of an

ideal gas is zero.

https://dl.doubtnut.com/l/_Et1VYmtrbQcg
https://dl.doubtnut.com/l/_rrlcI5r9DyJB


Statement-2: The increase in entropy due to volume increase just

compensates the decrease in entropy due to fall in temperature.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-6

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-6

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

239. There cannot be chemical equilibrium in an open system. 

There is no fixed mass in an open system.

https://dl.doubtnut.com/l/_rrlcI5r9DyJB
https://dl.doubtnut.com/l/_KAFqvuNGK85v


A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-7

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-7

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

240. Statement -1: The Standard free energy changes of all spontaneously

occurring reactions are negative .

Statement-2: The standard free energies of the elements in their

standard states at 1 bar and 2985K aare taken aszero.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-8

https://dl.doubtnut.com/l/_KAFqvuNGK85v
https://dl.doubtnut.com/l/_aeFWpvbGYutv


B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-8

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

241. Statement -1: Enthalpy and entropy of any elements substance in the

standard states are taken as zero . 

Statement-2: At absolute zero , partiles of the perfectly crystalline

substance become completely motioness.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-9

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-9

https://dl.doubtnut.com/l/_aeFWpvbGYutv
https://dl.doubtnut.com/l/_FglAIgeYw5ls


C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

242. Statement-1: A reaction which is spontaneous and accompained by

decrease of randomness must be exothermic. 

Statement -2: All exothermic reaction that are accomained by decrease of

randomness.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-10

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-10

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

https://dl.doubtnut.com/l/_FglAIgeYw5ls
https://dl.doubtnut.com/l/_N1W36z8BzLrK


Answer: C

Watch Video Solution

243. Assertion (A): May endothermic reactions that are not spontaneous

at room temperature become spontaneous at high temperature. 

Reason (R ) : Entropy of the system increases with increase in

temperature.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-11

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-11

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_N1W36z8BzLrK
https://dl.doubtnut.com/l/_2rjRnod8KLH4


244. Statement-1: Decrease of free energy during the process under

constant temperature and pressure provides a measure of its

spontaneity.

Statement -2: A spontaneous change must have +ve sign of 

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-12

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-12

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

ΔSsystem.

https://dl.doubtnut.com/l/_2rjRnod8KLH4
https://dl.doubtnut.com/l/_HplZlL4KwNfD


245.  

 is negative.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-13

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-13

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

∣∣ΔfH∣∣  of (H2O, l) > ∣∣ΔfH∣∣  of (H2O, g)

ΔHcondensation

246. All combustion reactions are exothermic. 

Enthalpies of products are greater than enthalpies of reactants

(ΣvpΔfH(P ) > ΣvRΔfH(R))

https://dl.doubtnut.com/l/_UZs4wbEdXFiK
https://dl.doubtnut.com/l/_C8iesJRRKxDA


A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-14

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-14

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

247. Enthalpy of neutralization of  by NaOH is less than that

of HCl by NaOH. 

Enthalpy of neutralization of  is less because of the

absorption of heat in the ionization process.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-15

CH3COOH

CH3COOH

https://dl.doubtnut.com/l/_C8iesJRRKxDA
https://dl.doubtnut.com/l/_J29RzlWX4FeG


B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-15

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

248. Assertion Internal energy of a real gas may change during

expansion at const. temperature. 

Reason  Internal energy of a real gas ia function of  & .

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-16

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-16

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

: −

: − T P

https://dl.doubtnut.com/l/_J29RzlWX4FeG
https://dl.doubtnut.com/l/_SItHrC5Ht5Cl


D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

249. Work is a state function which is expressed in joule. 

work appears only at the boundary of the system.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_SItHrC5Ht5Cl
https://dl.doubtnut.com/l/_GQPoiPwkx6hZ


250. The expansion of a gas into an evacuated space takes place non-

spontaneously. 

A process in which all steps cannot be retraced by themselves is called a

spontaneous process.

A. If both the statements are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-18

B. If both the statements are TRUE but STATEMENT-2 is NOT the

correct explanation of STATEMENT-18

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GQPoiPwkx6hZ
https://dl.doubtnut.com/l/_1fSzdQWQtyuo


251. A perfect gas undergoes a reversible adiabatic expansion from (300

K, 200 atm) to (90 K, 10 atm). Find the atomicity of gas.

Watch Video Solution

252. 5 mole of an ideal gas at temp. T are compressed isothermally from

12 atm. To 24 atm. Where,

Watch Video Solution

r =     (Given : ln 2 = 0.7
Work done along reversible process

Work done along single step irreversible process

253. A diatomic ideal gas is expanded according to  = constant,

under very high temperature (Assume vibration mode active). Calculate

the molar heat capacity of gas (in cal / mol K) in this process.

Watch Video Solution

PV 3

https://dl.doubtnut.com/l/_18RWdgceDZTP
https://dl.doubtnut.com/l/_jN7eCwyL9eNj
https://dl.doubtnut.com/l/_Hj4DztnwWawf


254. A heat engine is operating between 500 K to 300 K and it absorbs 10

kcal of heat from 500 K reservoir reversibly per cycle. Calculate the work

done (in kcal) per cycle.

Watch Video Solution

255. In a carnot cycle involving ideal non-linear triatomic gas, if during

adiabatic expansion volume increases from 2L to 16L and heat absorbed

during isothermal expansion is 8 kcal, then calculate magnitude of work

done by carnot engine (in kcal).

Watch Video Solution

256. Molar heat capacities at constant pressure for A, B and C are 3, 1.5

and 2 J/K mol. The enthalpy of reaction and entropy of reaction, A + B 

3C are 20 kJ/mol and 20 J/K mol at 300 K. Calculate  (in kJ / mol) for

the reaction, 

→

ΔG

A + B → C
1

2

3

2

https://dl.doubtnut.com/l/_5FKNURVFWygA
https://dl.doubtnut.com/l/_mSuCur4J1xwl
https://dl.doubtnut.com/l/_Ibf7itpqUVuK


Watch Video Solution

257. Standard molar enthalpy of combustion of glucose is -2880 kJ. If only

25% of energy is available for muscular work and 1.0 km walk consumes

90 kJ of energy, what maximum distance (in km) a person can walk after

eating 90 g of glucose.

Watch Video Solution

258. Given  

If  is enthalpy of combustion (in kJ ) of (g), then

calculate the value of 

Watch Video Solution

C2H2(g) + H2(g) → C2H4(g) : ΔH ∘ = − 175  kJ mol − 1

ΔH ∘
f (C2H4 ,g )

= 50  kJ mol − 1, ΔH ∘
f (H2O , l )

= − 280  kJ mol − 1, ΔH ∘
f (CO2g

ΔH ∘ mol − 1 C2H2

∣
∣
∣

∣
∣
∣

ΔH ∘

257

https://dl.doubtnut.com/l/_Ibf7itpqUVuK
https://dl.doubtnut.com/l/_oXVSVSrFQOjc
https://dl.doubtnut.com/l/_pBaIdpaZB3eQ


259. The integral enthalpies of solution of anhydrous  (s) and

hydrated  are -70 kJ per mol and 10 kJ per mol

respectively. Determine the magnitude of enthalpy of hydration of 0.1

mole anhydrous  (s) as 

Watch Video Solution

CuSO4

CuSO4.5H2O(s)

CuSO4

CuSO4(s) + 5H2O(l) → CuSO4.5H2O(s)

260. Enthalpy of neutralization of  by  is  and by 

 is . Calculate the enthalpy of dissociation of 

.

Watch Video Solution

HCl NaOH −57.1J /mol

NH4OH −51.1KJ /mol

NH4OH

261. Lattice energy of NaCl(s) is -790 kJ  and enthalpy of hydration

is -785 kJ . Calculate enthalpy of solution of NaCl(s).

Watch Video Solution

 mol − 1

 mol − 1

https://dl.doubtnut.com/l/_03KcFB9c7IHH
https://dl.doubtnut.com/l/_8ztCXMLPnHu0
https://dl.doubtnut.com/l/_O54ZOwscKFkX


262. x g sample of  is decomposed in a Bomb calorimeter. The

temperature of calorimeter increase by . The heat capacity of the

system is . Calculate the value of x. Given molar heat of

decomposition of  at constant volume is 400 kJ .

Watch Video Solution

NH4NO3

4∘C

1.25  kJ /. ∘ C

NH4NO3  mol − 1

263. A heat engine operating between  and  absorbs 10 kcal

of heat from the  reservoir reversibly per cycle. Calculate total work

done (in kcal) in two cycles.

Watch Video Solution

227∘C 77∘C

227∘C

264. Calculate work done in chemical reaction (in kcal) 

 at  at 1 atm in closed vessel.

Watch Video Solution

A(s) + 3B(g) → C(l) 227∘C

https://dl.doubtnut.com/l/_KBcX1YwWnDOX
https://dl.doubtnut.com/l/_gVRm4AhxrjpN
https://dl.doubtnut.com/l/_cHqmRi3BLfyr
https://dl.doubtnut.com/l/_KalSaLir3r79


Level 1 (Q.1 To Q.30)

265. One mole ideal monoatomic gas is heated according to path AB and

AC. 

If temperature of state B and state C are equal. 

Calculate . 

Watch Video Solution

× 10
qAC

qAB

1. A system undergoes a process in which  while absorbing

400 J of heat energy and undergoing an expansion against 0.5 bar. What

is the change in the volume (in L)?

ΔU = + 300J

https://dl.doubtnut.com/l/_KalSaLir3r79
https://dl.doubtnut.com/l/_L9Ei5CDnM3ZC


A. 4

B. 5

C. 2

D. 3

Answer: C

View Text Solution

2. One mole of an ideal gas at  expands in volume from 1.0 L to 4.0 L

at constant temperature. What work (in J) is done if the gas expands

against vacuum ?

A. 

B. 

C. 

D. Zero

25∘C

(Pexternal = 0)

−4.0 × 102

−3.0 × 102

−1.0 × 102

https://dl.doubtnut.com/l/_L9Ei5CDnM3ZC
https://dl.doubtnut.com/l/_NOumn3xDz3SF


Answer: D

View Text Solution

3. At , a 0.01 mole sample of a gas is compressed from 4.0 L to 1.0 L

at constant temperature. What is the work done for this process if the

external pressure is 4.0 bar?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

25∘C

1.6 × 103J

8.0 × 102J

4.0 × 102J

1.2 × 103J

https://dl.doubtnut.com/l/_NOumn3xDz3SF
https://dl.doubtnut.com/l/_NSkR3n1FtAQZ


4. Calculate the work done (in J) when 4.5 g of  reacts against a

pressure of 1.0 atm at  

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

H2O2

25∘C 2H2O2(l) → O2(g) + 2H2O(l)

−1.63 × 102

4.5 × 102

3.2 × 102

−6.1 × 102

5. Temperature of 1 mole of a gas is increased by  at constant

pressure. Work done is :

A. R

B. 2R

C. 

2∘C

R/2

https://dl.doubtnut.com/l/_LsyLNPEiW6pG
https://dl.doubtnut.com/l/_DwT12sQFQWpE


D. 3R

Answer: B

View Text Solution

6. If  and  for an ideal gas are magnitude of work done in

isothermal, adiabatic, isobaric and isochoric reversible expansion

processes, the correct order will be :

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

w1, w2, w3 w4

w1 > w2 > w3 > w4

w3 > w2 > w1 > w4

w3 > w2 > w4 > w1

w3 > w1 > w2 > w4

https://dl.doubtnut.com/l/_DwT12sQFQWpE
https://dl.doubtnut.com/l/_l0D2lwVLGt06


Level 1 (Q.31 To Q.60)

1. A gas expands against a variable pressure given by  (where P in

atm and V in L). During expansion from volume of 1 litre to 10 litre, the

gas undergoes a change in internal energy of 400 J. How much heat is

absorbed by the gas during expansion?

A. 46 J

B. 4660 J

C. 5065.8 J

D. 4260 J

Answer: C

View Text Solution

P =
20

V

2. 2 mole of an ideal gas at  expands isothermally and reversibly

from a volume of 4 litre to 40 litre. The work done (in kJ) by the gas is :

27∘C

https://dl.doubtnut.com/l/_xykdJo0jMKRi
https://dl.doubtnut.com/l/_5sgiWxjSWN54


Level 1 (Q.91 To Q.120)

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

w = − 28.72kJ

w = − 11.488kJ

w = − 5.736kJ

w = − 4.988kJ

1. At ,  for the process  is 8.6 kJ. The vapour

pressure of water at this temerapture, is nearly :

A. 24 torr

B. 285 torr

C. 32.17 torr

D. 100 torr

25∘C ΔG∘ H2O(l) ⇔ H2O(g)

https://dl.doubtnut.com/l/_5sgiWxjSWN54
https://dl.doubtnut.com/l/_MNvdPsR3ftRS


Answer: A

View Text Solution

2. The molar entropies of HI(g), H(g) and I(g) at 298 K are 206.5, 114.6, and

180.7 J  respectively. Using the  given below, calculate the

bond energy of HI. 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

mol− 1K − 1 ΔG∘

HI(g) → H(g) + I(g),  ΔG∘ = 271.8kJ

282.4kJmol − 1

298.3kJmol − 1

290.1kJmol − 1

315.4kJmol − 1

https://dl.doubtnut.com/l/_MNvdPsR3ftRS
https://dl.doubtnut.com/l/_qW2fcWAcMzcq


Level 1 (Q.121 To Q.150)

1. Gasoline has an enthalpy of combustion 24000 kJ/mol gallon. When

gasoline burns in an automobile engine, approximately 30% of the

energy released is used to produce mechanical work. The remainder is

lost as heat transfer to the engine's cooling system. As a start on

estimating how much heat transfer is required, calculate what mass of

water could be heated from  to  by the combustion of 1.0

gallon of gasoline in an automobile? (Given : )

A. 34.45 kg

B. 80.383 kg

C. 22 kg

D. 224 kg

Answer: B

View Text Solution

25∘C 75∘C

C(H2O) = 4.18J /g ∘C

https://dl.doubtnut.com/l/_KY1iKngESKfD


Level 2 (Q.1 To Q.30)

1. Two moles of a triatomic linear gas (neglect vibration degree of

freedom) are taken through a reversible process ideal starting from A as

shown in figure. 

The volume ratio . If the temperature at A is , then : 


 


Work done by the gas in AB process is : 

 kJ 

 kJ 

 kJ 

= 4
VB

VA

−73∘C

6.16

308.3

9.97

https://dl.doubtnut.com/l/_MUFzVsEeyd8a


Level 3 - One Or More Answers Are Correct

0 J 

(ii) Total enthalpy change in both steps is :

A. 3000 R

B. 4200 R

C. 2100 R

D. 0

Answer: B::C

View Text Solution

1. Assume ideal gas behaviour for all the gases considered and neglect

vibrational degrees of freedom. Separate equimolar sample. Separate

equimolar samples of Ne,  ,  and  were subjected to a two

process as mentioned. Initially all are at same state of temperature and

pressue. 

O2 CO2 SO2

https://dl.doubtnut.com/l/_MUFzVsEeyd8a
https://dl.doubtnut.com/l/_YAFS1U9c0h9U


Level 3 - Match The Column

Step I  All undergo reversible adiabatic expansion to attain same final

volume, which is double the original volume thereby causing the

decreases in their temperature. 

Step  After step I all are given appropriate amount of heat

isochorically to restore the original temperature. 

Mark the correct option(s) :

A. Due to step I only, the decrease in temperature will be maximum for

Ne

B. During step II, heat given will be minimum for 

C. There will be no change in internal energy for any of the gas after

both the steps of process are competed

D. The P-V graph of  and  will be same

Answer: A::C::D

View Text Solution

→

→

SO2

O2 CO2

https://dl.doubtnut.com/l/_YAFS1U9c0h9U


1. 

View Text Solution

2. 

View Text Solution

https://dl.doubtnut.com/l/_PY3pwodFAFI0
https://dl.doubtnut.com/l/_hGR0tzqW18Ph

