
CHEMISTRY

JEE (MAIN AND ADVANCED) CHEMISTRY

CHEMICAL THERMODYNAMICS

Lecture Sheet Exercise I

1. The molar heat capacity of water at constant pressure, C, is

. When 1.0KJ of heat is supplied to 100g of water which is

free to expand, the increase in temperature of water is :

A. 1.2 K

B. 2.4 K

C. 4.8 K

D. 6.6 K

75JK − 1mol− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BbOoOXMojp0y


Answer: B

Watch Video Solution

2. Which statement(s) is correct,

A. 

B. 

C.  for ideal gas is zero

D. All of these

Answer: D

Watch Video Solution
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3. For a substance more internal energy is observed in [ same quantity ]

A. Solid state

https://dl.doubtnut.com/l/_BbOoOXMojp0y
https://dl.doubtnut.com/l/_6S1ApTMrWGI1
https://dl.doubtnut.com/l/_B81zwqX50Hm8


B. Liquid state

C. Gaseous state

D. All have same

Answer: C

Watch Video Solution

4. The expression  represent

A. Heat capacity at constant volume

B. Heat capacity at constant at constant pressure

C. Enthalpy change

D. Eantropy change

Answer: A

Watch Video Solution

[ΔE/ΔT ]V

https://dl.doubtnut.com/l/_B81zwqX50Hm8
https://dl.doubtnut.com/l/_BQJby2DaHJDZ
https://dl.doubtnut.com/l/_uebA7HFELJlT


5. For which one of the following systems 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

DE < DH

2SO2 ( g ) + O2 ( g ) → 2SO3 ( g )

N2 ( g ) + O2 ( g ) → 2NO ( g )

2NH3 ( g ) → N2 ( g ) + 3H2 ( g )

H2 ( g ) + I2 ( g ) → 2HI ( g )

6. A system absorbs 'xJ' heat and does "yJ" work. Its  is +Ve when

A. y gt x

B. x gt y

C. y = 2x

D. x = y

ΔE

https://dl.doubtnut.com/l/_uebA7HFELJlT
https://dl.doubtnut.com/l/_w9yfWIHSKeFc


Answer: B

Watch Video Solution

7. An ideal gas occuping a volume of  and a pressure of 5 bar

undergoes isothermal and irreversible expansion against external

pressure of 1 bar. The �nal volume of the system and work involved in the

process is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2dm3

10dm3, 1000J

8dm3, − 800J

10dm3, − 800J

10m3, − 1000J

https://dl.doubtnut.com/l/_w9yfWIHSKeFc
https://dl.doubtnut.com/l/_8DZ1eDlnlaCQ


8. An ideal gas expands in volume from  to  at 300 K

against a constant pressure of . The work done is

A. -

B. 900kJ

C. 270kJ

D. 

Answer: A

Watch Video Solution

10− 3m3 10− 2m3

105Nm− 2

900J

−900kJ

9. In which of the following sets, all the properties belong to same

category (all extensive or all intensive)

A. Mass, volume, speci�c heat

B. Temperature, pressure, Volume

C. Heat capacity, density, entropy

https://dl.doubtnut.com/l/_TA4CWTb8Qf0n
https://dl.doubtnut.com/l/_NkhMZRAejRv5


D. Enthalpy, Internal energy, volume

Answer: D

Watch Video Solution

10. Which of the following statements is correct ?

A. Only internal energy is a statc function but not work

B. Only work is a state function but not internal energy

C. Both internal energy and work are state functions

D. Neither internal energy nor work is a state function

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NkhMZRAejRv5
https://dl.doubtnut.com/l/_7oFA1ufIpyOV


11. 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. 6362.8 J, 4700 J

B. 1522.2 Cal, 1124.4 Cal

C. 7062.8, 5400 J

D. 3181.4 J, 2350 J

Answer: A::B

Watch Video Solution

27∘C 127∘C Cv ,m = 20 + 10− 2TJK − 1mol− 1

ΔU

12. Assuming that, water vapour is an ideal gas the internal energy 

when 1 mol of water is vapourised at 1 bar pressure and  (given :

molar enthalpy of vaporisation of water at 1 bar and

)) will be

(ΔU)

100∘C

373K = 41kJmol− 1 and R = 8.3JK − 1mol− 1

https://dl.doubtnut.com/l/_iEe80jqhr2vv
https://dl.doubtnut.com/l/_fwBBtNb153zC


A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

41.00kJmol− 1

4.100kJmol− 1

3, 7904Jmol− 1

37, 904kJmol− 1

13. For gaseous reaction, if  is the change in enthalpy and  that in

internal energy then :

A.  is always greater than 

B.  is always less than 

C.  only if the number of mole of the products is less than

that of the reactants

ΔH ΔU

ΔH ΔU

ΔH ΔU

ΔH < ΔU

https://dl.doubtnut.com/l/_fwBBtNb153zC
https://dl.doubtnut.com/l/_w4tnjJdRgazU


D.  only if the number of mole of the reactants is less than

that of the products

Answer: C::D

Watch Video Solution

ΔU < ΔH

14. Answer the following questions based on the diagram below involving

1 mole of ideal gas: 

  

Process  represents :A → B

https://dl.doubtnut.com/l/_w4tnjJdRgazU
https://dl.doubtnut.com/l/_DHB61PCQgnbX


A. isobaric

B. isochoric

C. isothermal

D. adiabatic

Answer: B

Watch Video Solution

15. Answer the following questions based on the diagram below involving

1 mole of ideal gas: 

https://dl.doubtnut.com/l/_DHB61PCQgnbX
https://dl.doubtnut.com/l/_oS2FAlD6AUl3


  

Work done in the process  is

A. zero

B. 11.37 L atm

C. 22.76 L atm

D. unpredictable

Answer: B

Watch Video Solution

C → A

https://dl.doubtnut.com/l/_oS2FAlD6AUl3


16. Answer the following questions based on the diagram below involving

1 mole of ideal gas: 

  

The process which occurs in going from  is

A. isothermal

B. adiabatic

C. isobaric

D. isochoric

Answer: C

Watch Video Solution

B → C

https://dl.doubtnut.com/l/_EN66VOEbRQ1l


17. Match the following columns

Watch Video Solution

18. Match the following columns

Watch Video Solution

19. Match the following columns

https://dl.doubtnut.com/l/_EN66VOEbRQ1l
https://dl.doubtnut.com/l/_KaDuvnPvQiR4
https://dl.doubtnut.com/l/_q1Nk93WKZ3UY
https://dl.doubtnut.com/l/_GYsLnzXi1a0x


Watch Video Solution

20. Consider a class room of dimensions  at atemperature 

 and pressure 1 atm. There are 50 people in the room, each losing

energy at an average of 150 watt. Assuming that walls ceiling, �oor and

furniture are perfectly insulated and none of them absorb heat, what

time (in seconds) will be needed for rising the temperature of air in the

room to body temperature i.e., ? (For air . Loss of air to

outside as the temperature rises may be neglected).

Watch Video Solution

5 × 10 × 3m3

20∘C

37∘C CP = R
7

2

21. 1L of  is expanded adiabatically to x litres and �nal

temperature is . What is the value of x?

Watch Video Solution

NH3  at 27∘C

−123∘C

https://dl.doubtnut.com/l/_GYsLnzXi1a0x
https://dl.doubtnut.com/l/_FeXpOGaDIEFN
https://dl.doubtnut.com/l/_lKFTg6qOw2iE


Lecture Sheet Exercise Ii

22. One mole of a non-ideal gas undergoes a change of state

 with a change in internal

energy, . The change in enthalpy  of the process in

L atm is (Give your answer after dividing with 11)

Watch Video Solution

(2.0atm, 3.0L, 90K) → (4.0atm, 5.0L, 245K)

ΔU = 30.0Latm (ΔH)

23. 10 mole of an ideal gas is heated at constant pressure of one

atmosphere from  to . If , then 

for the process is . Then x is

Watch Video Solution

27∘C 127∘C Cv ,m = 21.686 + 10− 3T ΔH

x × 105J1

1. The formation of water from  is an exothermic

reaction because

H2 ( g ) and O2 ( g )

https://dl.doubtnut.com/l/_JK2jmBSRCLvT
https://dl.doubtnut.com/l/_tsy8dp2dRBOf
https://dl.doubtnut.com/l/_glUeYVQwSJoG


A.  have a higher chemical energy that water

B.  have a lower chemical energy that water

C.  have higher temperature than water

D. Energy considerations do not arise

Answer: A

Watch Video Solution

H2 ( g ) and O2 ( g )

H2 ( g ) and O2 ( g )

H2 ( g ) and O2 ( g )

2. Which of the following equation represents standard heat of formation

of ethanol?

Watch Video Solution

3. .  of the above reaction

cannot be

A. Heat of formation of 

Cgraphite + O2 ( g ) : ΔH = − 393.5kJ ΔH

CO2

https://dl.doubtnut.com/l/_glUeYVQwSJoG
https://dl.doubtnut.com/l/_b7hdDYwhW4wu
https://dl.doubtnut.com/l/_wia7rqzwPGUm


B. Heat of combustion of C

C. Heat of reaction

D. Heat of transition

Answer: D

Watch Video Solution

4. The heat of neutralisation is maximum when

A. Sodium hydroxide is neutralised by acetic acid

B. Ammonium hydroxide is neutralised by acetic acid

C. Ammonium hydroxide is neutralized by hydrochloric acid

D. Sodium hydroxide is neutralized by hydrochloric scid

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wia7rqzwPGUm
https://dl.doubtnut.com/l/_Gm8cTgPOGW5P
https://dl.doubtnut.com/l/_xHQor3zISxoI


5. Calculate the heat of formation of KOH from the following data 

  

  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

K ( s ) + H2O + aq → KOH ( aq ) + H2 ( g ) , ΔH = − 48.4K. Cal
1

2

H2 ( g ) + O2 ( g ) → H2O ( l ) , ΔH = − 68.44K. Cal
1

2

KOH ( s ) + aq → KOHaq, ΔH = − 14.01K. Cal

+102.83

+130.85

−102.83

−130.85

6. If  

  

The enthalpy of formation of sulphuric acid at 298K will be

S + O2 → SO2, ΔH = − 398.2kJ

SO2 + O2 → SO3, ΔH = − 98.7kJ, SO3 + H2O → H2SO4, ΔH = −
1

2

H2 + O2 → H2O, ΔH = − 227.3kJ
1

2

https://dl.doubtnut.com/l/_xHQor3zISxoI
https://dl.doubtnut.com/l/_LhGJM62TI1Pe


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+125kJmol1

31.25kJmol− 1

62.5kJmol− 1

250kJmol− 1

7. Given

  

The heat of formation of  is

A. 

B. 

C. 

D. 

C ( s ) + O2 ( g ) → CO2 ( g ) , ΔH = − 395kJ, S ( g ) + O2 ( g ) → SO2 ( g ) , ΔH

CS2 ( l ) + 3O2 ( g ) → CO2 ( g ) + 2SO2 ( g ) , ΔH = − 1110kJ

CS2 ( l )

+125kJmol1

3.25kJmol− 1

62.5kJmol− 1

250kJmol− 1

https://dl.doubtnut.com/l/_LhGJM62TI1Pe
https://dl.doubtnut.com/l/_LMNdiACGP8Kd


Answer: A

Watch Video Solution

8. The standard heat of formation of sodium ions in aqueous solution

from the following data : 

Heat of formation of  at  :  

Heat of formation of  at  is :

A. 

B. 241.9 KJ

C. 

D. 

Answer: C

Watch Video Solution

NaOH(aq) 25∘C = − 470.7KJ

OH − 1 25∘C = − 228.8KJ

−251.9KJ

−241.9KJ

300Kjmol− 1

https://dl.doubtnut.com/l/_LMNdiACGP8Kd
https://dl.doubtnut.com/l/_LS3EB89e8iK2


9. The standard enthalpy of formation  at 298K for methane, 

 is 74.8 . The additional information required to

determine the average energy for C-H bond formation would be

A. The dissociation energy of hydrogen molecule, 

B. The dissociation energy of  and enthalpy of sublimation of

carbon

C. Latent heat of vaporisation of methane

D. The �rst four ionisation energies of carbon and electron gain

enthalpy of hydrogen

Answer: B

Watch Video Solution

(ΔH 0)

CH4 ( g ) kJmol1

H2

H2

10. When  of 0.2N  is mixed with  of 1N KOH, the heat

liberated is

50cm3 H2SO4 50cm3

https://dl.doubtnut.com/l/_wvRV8Tzo6LBG
https://dl.doubtnut.com/l/_aTAMRvhn5WWR


A. 11.45kJ

B. 57.3kJ

C. 573kJ

D. 573J

Answer: D

Watch Video Solution

11. Given that the data for neutralization of a weak acid (HA) and strong

acid with a strong base is: 

The enthalpy of dissociation of weak acid would be

A. 

B. 

C. 

D. 14.10kJ

HA + OH − ⇒ A− + H2O : ΔH = − 41.80kJ, H + + OH − ⇒ H2O, ΔH

−97.20kJ

+97.70kJ

−14.10kJ

https://dl.doubtnut.com/l/_aTAMRvhn5WWR
https://dl.doubtnut.com/l/_hXHAJsBsJt4z


Answer: D

Watch Video Solution

12. When 1.0g of oxalic acid  is burned in a bomb calorimeter

whose heat capacity is 8.75kJ/K, the temperature increases by 0.312K. The

enthalpy of combustion of oxalic acid at 

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

(H2C2O4)

27∘C

−245, 7kJ /mol

−244.452kJ /mol

−241.95kJ /mol

−57.86kCalmol− 1

https://dl.doubtnut.com/l/_hXHAJsBsJt4z
https://dl.doubtnut.com/l/_uRMMUQbLZbKb


13. Consider the following data: 

, B.E. 

 436 kJ/mol, also 

. The N-N bond energy in  is

A. 226kJ/mol

B. 154 kJ/mol

C. 190 kJ/mol

D. 54.04 k Cal/mole

Answer: C::D

Watch Video Solution

ΔfH
2(N2H4, l) = 50kJ /mol, , ΔfH

∘ (NH3, g) = − 46kJ /mol

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

ΔvapH(N2H4, l) = 18kJ /mol N2H4

14. What is the bond enthalpy of Xe-F bond?

kcal/mol.

Given that I.E of Xenon =279k Cal/mole, B.E of  k Cal/mol. E.A of

F=85k Cal/mole.

XeF4(g) → Xe+ (g) + F − (g) + F2(g) + F (g), ΔfH = 292

F2 = 38

https://dl.doubtnut.com/l/_vtOQZUYgx6SX
https://dl.doubtnut.com/l/_uowhSYrEIgHo


A. 24k Cal/mol

B. 34k Cal/mol

C. 8.5 k Cal/mol

D. 142.12kJ/mole

Answer: B::D

Watch Video Solution

15. Change in enthalpy and change in internal energy are state functions.

The value of  can be determined by using Kircho�'s equation.  

Calculate  when  of helium at NTP is heated in a cylinder to 

, assuming that the gas behave ideally.

A. 927.9J

B. 279.2J

C. 729.3J

D. 999J

ΔH, ΔU

ΔH 10dm3

100∘C

https://dl.doubtnut.com/l/_uowhSYrEIgHo
https://dl.doubtnut.com/l/_w5xSiaVyy87b


Answer: A

Watch Video Solution

16. Change in enthalpy and change in internal energy are state functions.

The value of  can be determined by using Kircho�'s equation.  

I mole of naphthalene  was burnt is oxygen gas at  at

constant volume. The heat evolved was found to be 5138.8kJ. Calculate the

heat of reaction at constant pressure

A. 4770.9kJ

B. 5143.8kJ

C. 6796.6kJ

D. 5791.2kJ

Answer: B

Watch Video Solution

ΔH, ΔU

(C10H8) 25∘C

https://dl.doubtnut.com/l/_w5xSiaVyy87b
https://dl.doubtnut.com/l/_roOkdpcfdHsg
https://dl.doubtnut.com/l/_CUXCW37Sg6wC


17. Change in enthalpy and change in internal energy are state functions.

The value of  can be determined by using Kircho�'s equation.  

Calculate the heat of formation of methane, given that heat of formation

of water , heat of combustion of methane 

 heat of combustion of carbon 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔH, ΔU

= − 286kJmol− 1

= − 890kJmol− 1 = − 393.5kJmol− 1

90.5kJmol− 1

−240kJmol− 1

−75.5kJmol− 1

95.6kJmol− 1

18. The bond dissociation energy depends upon the nature of the bond

and nature of the molecule. If any molecule more than 1 bonds of similar

nature are present then the bond energy reported is the average bond

https://dl.doubtnut.com/l/_CUXCW37Sg6wC
https://dl.doubtnut.com/l/_EsCbxUi0MMPS


energy. 

Determine  bond enthalpy (in kJ/mol). Given: 

, B.E. (H-H)= 436 kJ/mol,

A. 414345

B. 345414

C. 287405.5

D. None of these

Answer: B

Watch Video Solution

C − C and C − H

ΔfH
0(C2H6, g) = − 85kJ /mol, ΔfH

0(C3H8, g) = − 104kJ /mo ≤ , Δs

19. The bond dissociation energy depends upon the nature of the bond

and nature of the molecule. If any molecule more than 1 bonds of similar

nature are present then the bond energy reported is the average bond

energy. 

Heat evolved when 0.75 mol of molten aluminium at its melting point of

https://dl.doubtnut.com/l/_EsCbxUi0MMPS
https://dl.doubtnut.com/l/_VYdTlpQ4FaVZ


 is solidi�ed and cooled to . The enthalpy of fusion of

aluminium is 

A.  kcal

B. 4.3 kcal

C.  cal

D. 1.199kcal

Answer: A

Watch Video Solution

658∘C 25∘C

76.8calg− 1 and CP = 5.8calmol− 10C

−4.3

−1.199k

20. The bond dissociation energy depends upon the nature of the bond

and nature of the molecule. If any molecule more than 1 bonds of similar

nature are present then the bond energy reported is the average bond

energy. 

If enthalpy of hydrogenation of  and

resonance energy of  is  then enthalpy of

hydrogenation of

C6H6 ( l ) intoC6H12 ( l )  is − 205kJ

C6H6 ( l ) −152kJ /mol

https://dl.doubtnut.com/l/_VYdTlpQ4FaVZ
https://dl.doubtnut.com/l/_DofmezqTwNg1


 is ? Answer 

 all are equal:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔHvap  of C6H6 ( l ) , C6H10 ( l ) , C6H12 ( l )

−535.5kJ /mol

−238kJ /mol

−357kJ /mol

−119kJ /mol

https://dl.doubtnut.com/l/_DofmezqTwNg1


Watch Video Solution

21. Match the following columns

Watch Video Solution

22.   

What is the resonance energy of Benzene in the same units?

Watch Video Solution

23. The standard molar enthalpies of formation of cyclohexane (l) and

benzene (l) at  respectively. The

standard enthalpy of hydrogenation of cyclohexene (l) at  is 

25∘Care − 156 and + 49kJmol− 1

25∘C

https://dl.doubtnut.com/l/_DofmezqTwNg1
https://dl.doubtnut.com/l/_GfYqzD8ZZmUK
https://dl.doubtnut.com/l/_bqIYIOrJwTDL
https://dl.doubtnut.com/l/_CnLJZfKRM93D


. Use these data to estimate the magnitude of the

resonance energy of benzene.

Watch Video Solution

−119kJmol− 1

24. Estimate the average S-F bond energy in . The value of standard

enthalpy of formation of

 respectively.

(Give your answer after divide with 51.5)

Watch Video Solution

SF6

SF6 ( g ) , S ( g ) and F ( g )  are − 1100, 275 and 80kJmol− 1

25. Compute the heat of formation of liquid methyl alcohol in kilojoules

per mole, using the following data. Heat of vapourisation of liquid methyl

alcohol =38 kJ/mol. Heat of formation of gaseous atoms from the

elements in their standard states , H= 218kJ/mol, C= 715kJ/mol, O= 249

kJ/mol. Average bond energies :C-H =415kJ/mol, C-O=365 kJ/mol, O-H = 463

kJ/mol.

W t h Vid S l ti

https://dl.doubtnut.com/l/_CnLJZfKRM93D
https://dl.doubtnut.com/l/_DdRlyeHWrERM
https://dl.doubtnut.com/l/_D6QUGDV1821l


Lecture Sheet Exercise Iii

Watch Video Solution

1. For the reaction . Then choose the correct

statement from the following 

(A) The process is spontaneous at all temperature 

(B) The process is accompained by an increase in entropy 

(C ) The process is accompained by a decrease in entropy 

(D) The process is accompained by a decrease in enthalpy

A. Only A, B and C

B. Only B and D

C. Only C and D

D. Only a, C and D

Answer: C

Watch Video Solution

I2 ( g ) ⇔ I2 ( s ) , ΔH = − ve

https://dl.doubtnut.com/l/_D6QUGDV1821l
https://dl.doubtnut.com/l/_FhyemzVVrroL


2. For which of the process,  is negative?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔS

H2 ( g ) → 2H ( g )

N2 ( g ) (1atm) → N2 ( g ) (8atm)

2SO3 ( g ) → 2SO2 ( g ) + O2 ( g )

C ( diamond ) → C ( graphite )

3. The process of evaporation of a liquid is accompanised by 

(A) Increase in enthalpy (B) Increase in entropy ( C) Decrease in Gibbs

energy 

The correct statement(s) is/are

A. Only A and C

B. Only B and C

https://dl.doubtnut.com/l/_XD8KQ7MhQhqL
https://dl.doubtnut.com/l/_r4MiTh8PfWvJ


C. Only A and B

D. All

Answer: D

Watch Video Solution

4. A reaction has both DH and DS negative. The rate of reaction

A. Increase with increase of temperature

B. Increase with decrease of temperature

C. Remains una�ected by change of temperature

D. Cannot be predicted for change in temperature

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_r4MiTh8PfWvJ
https://dl.doubtnut.com/l/_9x1lwpP8CRzG


5. What are the sign of the entropy change (+ or -) in the following: 

I : A liquid crystallises into a solid 

II: Temperature of a crystalline solid is raised from 0K to 115K 

III:   

IV : 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2NaHCO3 ( g ) → Na2CO3 ( g ) + CO2 ( g ) + H2O ( g )

H2 ( g ) → 2H ( g )

I II III IV

− + + +

I II III IV

− − − +

I II III IV

− − − +

I II III IV

+ − − −

6. At  ice and water are in equilibrium and 

will be

0∘C ΔH = 6.0KJ  then ΔS

https://dl.doubtnut.com/l/_xXDCgUh9QZnE
https://dl.doubtnut.com/l/_bBdt02JAPNAO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

22JK − 10mol− 1

35JK − 1mol− 1

48JK − 1mol− 1

100JK − 1mol− 1

7. Melting & boiling point of NaCl respectively are 1080 K & 1600K.  for

stage -I & II in  are

Watch Video Solution

ΔS

NaCl ( s )

I
−−−−−−−→
ΔHfus = 30kJ

NaCl ( l )

II
−−−−−−−−→
ΔHvap = 160kJ

8.  at 298K. If

enthalpy change for same process is  (in J/mol/K)

is

ΔSsaysfor4Fe ( s ) + 3O2 → 2Fe2O3 ( s )  is − 550J /k/mol

−1600kJ /mol, DStotal

https://dl.doubtnut.com/l/_bBdt02JAPNAO
https://dl.doubtnut.com/l/_j9fEQYLo43Md
https://dl.doubtnut.com/l/_7Yv15BCLqM2k


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[ × 103] + 550 > 0
1600

298

550 − [ ] < 0
1600

298

[ × 103] − 550 > 0
1600

298

[ ] > 0
1600 + 550

298

9. False statement regarding second law of thermodynamics is

A. It is impossible to construct a machine working in cycles which

transforms heat from a lower temperature region to higher

temperature region without intervention of any external agency.

B. Heat cannot �ow from a colder body to a hotter body on its own

C. For any spontaneous process taking place in an isolated system

ΔS < O

https://dl.doubtnut.com/l/_7Yv15BCLqM2k
https://dl.doubtnut.com/l/_jpQoUrbIfOLj


D. All spontaneous processes are thermodynamically irreversible &

entropy of the system increases in all spontaneous processes.

Answer: C

Watch Video Solution

10. In an irreversible process taking place at constant T and P and in

which only pressure- volume work is being done, the change on Gibb's

free energy (dG) and changing in entropy (dS), stisfy the criteria

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(dS)V ,S < 0, (dG)T ,P < 0

(dS)V ,E > 0, (dG)T ,P < 0

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

(dS)V ,E = 0, (dG)T ,P > 0

https://dl.doubtnut.com/l/_jpQoUrbIfOLj
https://dl.doubtnut.com/l/_vanelWxtocmx


11. Necessary conditions for spontanity of a reaction ________

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

(G)products < (G)reactants

(S)products < (S)reactants

[(ΔS)reaction + (ΔS)surr] > 0

[ − + (ΔS)sys] > 0
(ΔH)sys

T

12. Which statements are correct for a process involving an ideal gas?

A. 

B. 

C. 

D. 

(ΔS)
Isothermal, sys

= 2.303nR
log(Vf)

Vi

(ΔS)
adiabatic, rev

= 0

(ΔS)
Total, irr

< 0

(ΔS)
Total, adiabatic, rev

= 0

https://dl.doubtnut.com/l/_vanelWxtocmx
https://dl.doubtnut.com/l/_bgz9OlerErlq
https://dl.doubtnut.com/l/_M9LhkkKkKsrC


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

Watch Video Solution

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

energy for the life substaining process. If all the capturing 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

gm of sucrose Given : 

 and body

temperature is 300 K.

A. 600 kJ

B. 594.6 k Cal

C. 144.83 k Cal

D. 605.4 kJ

Answer: C::D

h id l i

ΔHsucrose = − 6000kJmol− 1, ΔScombustion = 180J /Kmol

https://dl.doubtnut.com/l/_M9LhkkKkKsrC
https://dl.doubtnut.com/l/_oDmQpZJGFDIc


Watch Video Solution

14. Consider the following reaction : 

  

Given :

  

  

  

and , all data at 300 K  

 at 300 K for the reaction is :

A. 

B. 

C. 

D. None of these

Answer: C

W t h Vid S l ti

CO ( g ) + 2H2 ( g ) ⇔ CH3OH ( g )

ΔrH
∘ (CH3OOH, g) = − 201k ol, ΔrH

∘ (CO, g) = − 114k ol
J

m

J

m

S ∘ (CH3OOH, g) = 240 − mol, S ∘ (H2, g) = 29JK − 1mol− 1J

K

S ∘ (CO, g) = 198 ol − K, C ∘ _ (p, m)(H2) = 28.8 ol − K
J

m

J

m

C ∘ _ (p, m)(CO) = 29.4 ol − K, C ∘ _ (p, m)(CH3OH) = 44 ol − K
J

m

J

m

ln( ) = 0.06
320

300

ΔrS
∘

152.6 − mol
J

K

181.6 − mol
J

K

−16 − mol
J

K

https://dl.doubtnut.com/l/_oDmQpZJGFDIc
https://dl.doubtnut.com/l/_wciyuoHJScEO


Watch Video Solution

15. Consider the following reaction : 

  

Given :

  

  

  

and , all data at 300 K  

 at 300 K for the reaction is :

A. 

B. 87 kJ/mol

C. 

D. 

Answer: A

Watch Video Solution

CO ( g ) + 2H2 ( g ) ⇔ CH3OH ( g )

ΔrH
∘ (CH3OOH, g) = − 201k ol, ΔrH

∘ (CO, g) = − 114k ol
J

m

J

m

S ∘ (CH3OOH, g) = 240 − mol, S ∘ (H2, g) = 29JK − 1mol− 1J

K

S ∘ (CO, g) = 198 ol − K, C ∘ _ (p, m)(H2) = 28.8 ol − K
J

m

J

m

C ∘ _ (p, m)(CO) = 29.4 ol − K, C ∘ _ (p, m)(CH3OH) = 44 ol − K
J

m

J

m

ln( ) = 0.06
320

300

ΔrH
∘

−87kJ /mol

−315kJ /mol

−288k ol
J

m

https://dl.doubtnut.com/l/_wciyuoHJScEO
https://dl.doubtnut.com/l/_2e70PutjQBj3


16. 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

Answer: D

Watch Video Solution

CO ( g ) + 2H2 ( g ) ⇔ CH3OH ( g )

ΔrH
∘ (CH3OH, g) = − 201k ol, ΔrH

∘ (CO, g) = − 114k ol
J

m

J

m

S ∘ (CH3OOH, g) = 240 − mol, S ∘ (H2, g) = 29JK − 1mol− 1J

K

S ∘ (CO, g) = 198 ol − K, C ∘ _ (p, m)(H2) = 28.8 ol − K
J

m

J

m

C ∘ _ (p, m)(CO) = 29.4 ol − K, C ∘ _ (p, m)(CH3OH) = 44 ol − K
J

m

J

m

ln( ) = 0.06
320

300

ΔrS
∘

https://dl.doubtnut.com/l/_2e70PutjQBj3
https://dl.doubtnut.com/l/_FT9qj4UrLhLf


17. As per second law of thermodynamics a process taken place

spontaneously if and only if the entropy of the universe increases due to

the process. Change in entropy is given by 

  

What is the change in entropy of the universe due to the following

reaction occuring at  ?  

  

Molar entropy values of A, B, C and D are 1,2,3 and 

respectively.

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔS =
Qrev

T

27∘
C

A + 2B → C + 2D, ΔH = + 1.8kJmol− 1

4JK − 1mol− 1

6JK − 1mol− 1

8JK − 1mol− 1

12JK − 1mol− 1

https://dl.doubtnut.com/l/_FT9qj4UrLhLf
https://dl.doubtnut.com/l/_TYnVqnOr6Z3B


18. As per second law of thermodynamics a process taken place

spontaneously if and only if the entropy of the universe increases due to

the process. Change in entropy is given by 

  

A gas . What is the change in its entropy when one

mole of it is heated from  to  at constant volume ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔS =
Qrev

T

CV = (0.2T )CalK − 1

27∘C 127∘C

20calK − 1mol− 1

15calK − 1mol− 1

35calK − 1mol− 1

25calK − 1mol− 1

https://dl.doubtnut.com/l/_TYnVqnOr6Z3B
https://dl.doubtnut.com/l/_vOkClDlxXJYu


19. Match the following columns

Watch Video Solution

20. Match the following columns

Watch Video Solution

21. Calculate equilibrium constant (in multiples of ) when sodium

reduces Aluminium oxide to aluminium at 298 K.  of 

 at  and  of  at 

)

10− 80

ΔG∘ _ (f)

Na2O3 ( s ) 298K = − 377KJmole− 1 ΔG∘ _ (f) Al2O3

298K = − 1582KJmole− 1

https://dl.doubtnut.com/l/_IBgRaVlIJeeL
https://dl.doubtnut.com/l/_O23sQHKQUH2e
https://dl.doubtnut.com/l/_nWsFck9tuyAk


Lecture Sheet Exercise Iv

Watch Video Solution

22. For a liquid, enthalpy of fusion is  and molar

entropy change is . Calculate the melting point of the

liquid.

Watch Video Solution

1.435 × 103calmol− 1

5.26calmol− 1

23. Calculate the free energy change in kJ when 1 mole of NaCl is dissolved

in water at 298 K, Given 

a) U of NaCl (U = lattice energy)   

b) Hydration energy of NaCl   

(c) Entropy change at 298K = 

Watch Video Solution

= 778kJmole− 1

= − 774.3kJmole− 1

43mole− 1

https://dl.doubtnut.com/l/_nWsFck9tuyAk
https://dl.doubtnut.com/l/_0qhAvCBHBMBB
https://dl.doubtnut.com/l/_FZoh1BN4mgfb
https://dl.doubtnut.com/l/_muVl4281RjmH


1. For a reaction . For a reaction 

. Reaction  is non-spontaneous but along with 

 it is spontaneous. This means that

A. x is -ve, y is +ve but in magnitude 

B. x is +ve, y is -ve but in magnitude 

C. Both x and y are -ve but not equal

D. Both x and y +ve but not equal

Answer: B

Watch Video Solution

R1, ΔG = xKJmol− 1

R2, ΔG = yKJmol− 1 R1

R2

x > y

y > x

2. Work done during the combustion of one mole of  in bomb

calorimeter is

A. zero

B. 

CH4

−101J

https://dl.doubtnut.com/l/_muVl4281RjmH
https://dl.doubtnut.com/l/_6GwS2fwlKBsD


C. 

D. 

Answer: A

Watch Video Solution

−24.2J

−1J

3. The magniutudes of lattice and hydration energies of salt AB are found

to be 764 and 755 kJ respectively. If entropy of dissolution of AB in water

is  at 298 K. Gibb's energy change for the dissolution of

AB will be

A. 9 kJ

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

40JK − 1mol− 1

−2.92kJ

−11.2kJ

−9Kj

https://dl.doubtnut.com/l/_6GwS2fwlKBsD
https://dl.doubtnut.com/l/_Camtbh30hW1D


Watch Video Solution

4. A and B makes an ideal solution. At what mole fraction of A and B, will

degree of disorder be maximum with maximum Gibb's energy of mixing ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

XA = XB = 0.5

XA or XB = 1

XA = 0.75

XA = 0.25

5. If  for the reaction 

is , what will be  for the reaction 

A. 245.7 kJ

ΔG298K 2H2 ( g . 1atm) + O2 ( g . 1atm) → 2H2O ( g.1atm)

−240kJ ΔG298K

H2O ( g.0.2atm) → H2 ( g.4atm) + O2 ( g.0.26atm)

1

2

https://dl.doubtnut.com/l/_Camtbh30hW1D
https://dl.doubtnut.com/l/_zxUwHYt5NmHv
https://dl.doubtnut.com/l/_s10jiSddjyQt


B. 239.3 kJ

C. 125.7 kJ

D. 

Answer: C

Watch Video Solution

−125.7kJ

6. Which of the following are correct statements ?

A. In cyclic process work done is zero

B. If dissociation energy of  is 1656 KJ/mole and that of 

 is 2812 KJ/mole, then the value of C-C bond energy will be

328 KJ/mole

C.  is thermodynamically more stable than 

D.  dor the reactant  is negative

Answer: B::C

CH4 ( g )

C2H6 ( g )

Cgraphite C⋄

ΔH N2 ( g ) + O2 ( g ) → 2NO ( g )

https://dl.doubtnut.com/l/_s10jiSddjyQt
https://dl.doubtnut.com/l/_f8n6Lr49LYGv


Watch Video Solution

7. Which of following is correct ?

A. Reversible adiabatic process is isoentropic

B.  for irreversible adiabatic compression is greater than zero

C.  for free expansion is zero

D.  for irreversible isothermal compression is greater than zero

Answer: A::B::D

Watch Video Solution

ΔSsys

ΔSsys

ΔSsys

8. Correct statements among the following are

A. The net change in entropy of system is zero in cyclic process

B. the free energy change of system at freezing point is zero

https://dl.doubtnut.com/l/_f8n6Lr49LYGv
https://dl.doubtnut.com/l/_tOQejFFBsLYP
https://dl.doubtnut.com/l/_6J4BrI5hUPuN


C. the change in free energy with pressure for one mole of a perfect

gas, 

D. for a spontaneous change 

Answer: A

Watch Video Solution

ΔG = RT ln
P2

P1

(ΔG)T .P > 0

9. Consider the following energy level diagram: 

  

Answer the following question on the basis of the given diagram 

The heat of formation of glucose is

A. 

B. 

−x

−y

https://dl.doubtnut.com/l/_6J4BrI5hUPuN
https://dl.doubtnut.com/l/_XDtRgBulkgeH


C. 

D. 

Answer: A

Watch Video Solution

x − y

−x + z

10. Consider the following energy level diagram: 

  

Answer the following question on the basis of the given diagram 

In the given diagram z refers to

A. 

B. 

C. 

6 × ΔH 0
f (CO2 )

ΔH 0
f (C6H12O6 )

ΔH 0
combustion (C6H12O6 )

https://dl.doubtnut.com/l/_XDtRgBulkgeH
https://dl.doubtnut.com/l/_WM3nboIb3tWj


D. 

Answer: C

Watch Video Solution

ΔH 0
combustion (C6H12O6 )

+ ΔH 0
f (H2O ( l ) )

11. Consider the following energy level diagram: 

  

Answer the following question on the basis of the given diagram 

The quantity y is equal to

A. 

B. 

C. 

D. 

ΔHcombustion-C ( s ) + ΔHcombustionH2 (g )

x + z

x − z

ΔHfCO2 + ΔHH2O

https://dl.doubtnut.com/l/_WM3nboIb3tWj
https://dl.doubtnut.com/l/_grrFdeJa9yV0


Answer: B

Watch Video Solution

12. Match the following columns

Watch Video Solution

13. 1 mole of an ideal gas A ( ) and 2 mole of an ideal gas B are 

 taken in a constainer and expanded reversible and

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

320K.  for the process is (in Cal) (Give your answer after divide

with 240)

Watch Video Solution

Cv ,m = 3R

(Cv .m = R)
3

2

ΔE or ΔU

https://dl.doubtnut.com/l/_grrFdeJa9yV0
https://dl.doubtnut.com/l/_8KPtrH2kwXAG
https://dl.doubtnut.com/l/_4zbxGdxS9QRK
https://dl.doubtnut.com/l/_ohJpherA0cln


14.  of the process,  is 460.6 Cal . The

normal boiling point of the A is 50K. When pressure is increased to 10

atm. Then the boiling point of the A is (50)x K. The value of x is

Watch Video Solution

ΔHvap A ( l ) ⇔ A ( vap ) mol− 1

15.  in terms of 'x'  KJ is if  

  

Given :  of M (g) = 705.7 kJ  = 951 kJ

 of X(g) =  'x' is

Watch Video Solution

ΔH × 103

M ( g ) + 2X ( g ) → M 2 +
( g )

+ 2X −
( g )

(I. E)
1

mol− 1, (I. E)
2

 ofM(g)

mol− 1 and (E. A)
1

−328kJmol− 1

16. Standard enthalpy and standard entropy of vaporization of water are

 respectively. Vapour pressure of

water is  then the value of 5 in  will be (consider standard

temperature to be 300K)

View Text Solution

+40kJmol− 1 and + 120Jmol− 1K − 1

27∘C PH2O PH2O

https://dl.doubtnut.com/l/_ohJpherA0cln
https://dl.doubtnut.com/l/_a0jBMj6veGeW
https://dl.doubtnut.com/l/_16NP61YGQK3q


Practice Sheet Exercise I

1. Which of the following diagram correctly represents the variation of

internal energy (U) of gas under expansion at constant temperature.

A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_16NP61YGQK3q
https://dl.doubtnut.com/l/_ciZwkff6IXZj


2. One mole of an ideal monoatomic gas expands isothermally against

constant external pressure of 1 atm from initial volume of 1l to a state

where its �nal pressure becomes equal to external pressure. If initial

temperature of gas is 300K then total entropy change of system in the

above process is: [R =0.082L atm ]

A. 0

B. R ln (24.6)

C. R ln (2490)

D.  R ln (24.6)

Answer: B

Watch Video Solution

mol− 1K − 1 = 8.3Jmol− 1K − 1

3

2

3. The magnitudes of enthalpy changes for irreversible adiabatic

expansion of a gas from 1L to 2L is  and for reversible adiabatic

expansion for the same expansion is . Then

Δ H1

Δ H2

https://dl.doubtnut.com/l/_p4C5DBZPK52i
https://dl.doubtnut.com/l/_t018k1Q2A1cW


A. 

B. 

C.  enthalpy being a state function

D.  are

magnitude of change in internal energy of gas in these expansions

respectively.

Answer: B

Watch Video Solution

Δ H1 > Δ H2

Δ H1 < Δ H2

Δ H1 = Δ H2

Δ H1 = Δ E1& Δ H2 = Δ E2  where Δ E1& Δ E2

4. A sample of gas is compressed from an initial volume of 

using three di�erent processes. 

First: Using reversible isothermal 

Second: Using reversible adiabatic 

Third: Using irreversible adiabatic under a constant external pressure

then

2v0  to v0

https://dl.doubtnut.com/l/_t018k1Q2A1cW
https://dl.doubtnut.com/l/_wqEHAAlzdxNS


A. Final temperature of gas will be highest at the end of third process.

B. Final temperature of gas will be highest at the end of second

process

C. Enthalpy change of sample will be highest in isothermal process

D. Final pressure of gas will be highest at the end of second process.

Answer: A

Watch Video Solution

5. One mole of an ideal monoatomic gas at temperature T and volume 1L

expands to 2L against a constant external pressure of one atm under

adiabatic conditions, then �nal temperature of gas will be:

A. 

B. 

C. 

D. 

T +
2

3 × 0.0821

T −
2

3 × 0.0821

T

25 / 3 − 1

T

25 / 3 + 1

https://dl.doubtnut.com/l/_wqEHAAlzdxNS
https://dl.doubtnut.com/l/_1COwKtTlnUoU


Answer: B

Watch Video Solution

6. Which has maximum internal energy at 298K?

A. helium gas

B. oxygen gas

C. ozone gas

D. equal

Answer: C

Watch Video Solution

7. A heat engine absorbs heat  from a source at temperature  and

heat  from a source at temperature . Work done is found to be 

. This is in accordance with

q1 T1

q2 T2

J(q1 + q2)

https://dl.doubtnut.com/l/_1COwKtTlnUoU
https://dl.doubtnut.com/l/_ilOMOsclH4eC
https://dl.doubtnut.com/l/_joaJ9qIjW2Th


A. First law of thermodynamics

B. Second law of thermodynamics

C. Joules equivalent law

D. None of the above

Answer: C

Watch Video Solution

8. Assertion: An isothermal process is always an isolated one. 

Reason: During an isothermal change, there exists thermal equlibrium

between system and surroundings.

A. Statement-I is true, statement-II is true and statement-II is correct

explanation for statement-I

B. Statement-I is true, statement-II is true and statement-II is NOT

correct explanation for statement-I

C. Statement-I is true, statement-II is false

https://dl.doubtnut.com/l/_joaJ9qIjW2Th
https://dl.doubtnut.com/l/_1S9PK0F8XeTo


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

Answer: D

Watch Video Solution

9. What is DU for the process described by �gure. Heat supplied during

the process q=100kJ. 

A. 

B. 

C. 

+50kJ

−50kJ

−150kJ

https://dl.doubtnut.com/l/_1S9PK0F8XeTo
https://dl.doubtnut.com/l/_t5dQlt6awf0N


D. 

Answer: B

Watch Video Solution

+150kJ

10. 6 what is the change in 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? [Take (1 L atm)= 100J]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−24J

−84J

−164J

−248J

https://dl.doubtnut.com/l/_t5dQlt6awf0N
https://dl.doubtnut.com/l/_eIRgqUdUFyxr
https://dl.doubtnut.com/l/_qTni7PGb52py


11. The heat capacity of liquid water is 75.6 J/mol K, while the enthalpy of

fusion of ice is 6.0 kJ/mol. What is the smallest number of ice cubes at

, each containing 9.0g of water, needed to cool 500g of liquid water

from ?

A. 1

B. 7

C. 14

D. None of these

Answer: C

Watch Video Solution

0∘C

20∘C  to 0∘ 0C

12. Statement -I : There is no change in enthalpy of an ideal gas during

compression at constant temperature. 

Statement-II: Enthalpy of an ideal gas is a function of temperature and

pressure.

https://dl.doubtnut.com/l/_qTni7PGb52py
https://dl.doubtnut.com/l/_Dpmz8SpYOgTw


A. Statement-I is true, statement-II is true and statement-II is correct

explanation for statement-I

B. Statement-I is true, statement-II is true and statement-II is NOT

correct explanation for statement-I

C. Statement -I is false, statement-II is true.

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

Answer: D

Watch Video Solution

13. Molar heat capacity of water in equilibrium with ice at constant

pressure is:

A. zero

B. In�nity 

C. 

(∞)

40.45KJK − 1mol− 1

https://dl.doubtnut.com/l/_Dpmz8SpYOgTw
https://dl.doubtnut.com/l/_sEXn8s7o64az


D. 

Answer: B

Watch Video Solution

5.48JK − 1mol− 1

14. Which of the following statements is false?

A. Work is a state function

B. Temperature is a state function

C. Change of state is completely de�ned when initial and �nal states

are speci�ed

D. Work appears at the boundary of the system

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sEXn8s7o64az
https://dl.doubtnut.com/l/_b1JvwLU46HIg


15. On which of the following factors does internal energy depend upon

A. Mass of the system

B. Temperature of the system

C. Nature of the system

D. All the above

Answer: D

Watch Video Solution

16. The enthalpy is maximum for

A. 10 gram of water

B. 10 gram of ice

C. 10 gram of steam

D. same for all

https://dl.doubtnut.com/l/_RxHmwrQ2qKVm
https://dl.doubtnut.com/l/_YTdgFQKwfpQ1


Answer: C

Watch Video Solution

17. The di�erent between  for the reaction 

A. RT

B. 2RT

C. (1/2)RT

D. zero

Answer: D

Watch Video Solution

ΔH and ΔE

BaCl2 ( aq ) + K2SO4 ( aq ) → BaSO4 ( s ) ⏐↓ + 2KCl ( aq )

18. For the gaseous reaction involving the complete combustion of

isobutane

https://dl.doubtnut.com/l/_YTdgFQKwfpQ1
https://dl.doubtnut.com/l/_AeR3AThTFSZN
https://dl.doubtnut.com/l/_6uV5su27d3hx


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔH = ΔE

ΔH > ΔE

ΔH = ΔE = 0

ΔH < ΔE

19. During a process work equivalent to 400J is done on a system, which

gives out of 125J of energy. The change in internal energy is

A. 525J

B. 375J

C. 275J

D. 200J

Answer: C

https://dl.doubtnut.com/l/_6uV5su27d3hx
https://dl.doubtnut.com/l/_79gfAPMU7gDx


Watch Video Solution

20. A system absorbs 10kJ of heat at constant volume and its temperature

rises from . The DE of reaction is

A. 100kJ

B. 10kJ

C. 0

D. 1kJ

Answer: B

Watch Video Solution

270C  to 370C

21. Which of the following come under the view of thermodynamics?

A. Predicting the feasibility of chemical change

B. Predicting the extent of completion of the chemical change

https://dl.doubtnut.com/l/_79gfAPMU7gDx
https://dl.doubtnut.com/l/_eLZlDjSNv5sr
https://dl.doubtnut.com/l/_8lYsZuAHU3EO


C. Rate at which chemical change occurs at a particular set of

conditions

D. E�ect of temperature on the rate of reaction

Answer: A

Watch Video Solution

22. During expansion of a gas into vaccum , Work done is zero

if the process is 

(A) Reversible (B) Irreversible (C ) Isothermal

A. B & C are true

B. A, B & C are false

C. A & C are true

D. B & C are false

Answer: A

(Pext = 0)

https://dl.doubtnut.com/l/_8lYsZuAHU3EO
https://dl.doubtnut.com/l/_mfM5WonksaWk


Watch Video Solution

23. In the isothermal expansion of an ideal gas

A. 

B. 

C. q=0

D. 

Answer: A::B::D

Watch Video Solution

ΔU = 0

ΔT = 0

W = − q

24. Which has/have a positive value of ?

A. 

B. 

C. 

ΔH

H2 ( g ) → 2H ( g )

H ( g ) → H +
( g )

+ e

H2O ( l ) → H2O ( g )

https://dl.doubtnut.com/l/_mfM5WonksaWk
https://dl.doubtnut.com/l/_00uCqbk8O4h1
https://dl.doubtnut.com/l/_8chxq0PQOx3Q


D. 

Answer: A::B::C

Watch Video Solution

H +
( aq )

+ OH −
( aq )

→ H2O

25. The following is/are extensive property/properties

A. internal energy

B. temperature

C. concentration

D. heat capacity

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

Watch Video Solution

https://dl.doubtnut.com/l/_8chxq0PQOx3Q
https://dl.doubtnut.com/l/_JauUfx2Z7asj


26. If the boundary of system moves by an in�nitesimal amount, the work

involved is given by , for irreversible process 

 (where ). For reversible process. 

, so for reversible isothermal process 

  

2 mole of an ideal gas undergoes isothermal compression along three

di�erent paths: 

(i) reversible compression from  bar and  bar  

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

bar 

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

constant external pressure of 10 bar until , followed by

compression aganist 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

C. 18.424

dw = − PextdV

W = − PextΔV ΔV = Vf − Vi

Pext = Pint ± dP ≅Pint

W = − nRT In
Vf

Vi

Pi = 2 Vi = 8L  toPf = 20

Pgas = Pext

Pgas = Pext

https://dl.doubtnut.com/l/_e3yJZUt0Z6CO


D. None of these

Answer: B

Watch Video Solution

27. If the boundary of system moves by an in�nitiesimal amount, the work

involved is given by  dV, for irreversible process 

 (where ). For reversible process 

, so for reversible isothermal process 

ln . 2 mole of an ideal gas undergoes isothermal

compression along three di�erent paths: 

(i) reversible compression from  bar and  to  bar  

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

bar 

(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

dw = − Pext

W = − PextΔV ΔV = Vf − Vi

Pext = Pint ± dP ≈ Pint

W = − nRT
Vf

Vi

Pi = 2 Vi = 8 Pf = 20

Pgas = Pext

Pgas = Pext

https://dl.doubtnut.com/l/_e3yJZUt0Z6CO
https://dl.doubtnut.com/l/_AswwLEKcFwku


A. 40

B. 80

C. 16

D. None of these

Answer: B

Watch Video Solution

28. One mole of an ideal gas for which  heated at a constant

pressure of 1 atm from   

What will be the amount of heat change at constant pressure?

A. 223.53 cal

B. 372.56 Cal

C. 155.8 Cal

D. 355.68 Cal

CV = 3/2R

250Cto1000C

https://dl.doubtnut.com/l/_AswwLEKcFwku
https://dl.doubtnut.com/l/_9941qLef5lEp


Answer: B

Watch Video Solution

29. One mole of an ideal gas for which  heated at a constant

pressure of 1 atm from   

What will be the amount of work done in the process?

A.  Cal

B.  Cal

C.  Cal

D.  Cal

Answer: D

Watch Video Solution

CV = 3/2R

250Cto1000C

−62.32

−140.925

−142.27

−149.025

https://dl.doubtnut.com/l/_9941qLef5lEp
https://dl.doubtnut.com/l/_XMfhHf9l4P2w


30. Match the following columns

Watch Video Solution

31. 4.48 L of an ideal gas at STP requires 12 cal to raise the temperature by

 at constant volume. The  of the gas is ____ cal

Watch Video Solution

150C CP

32. Calculate the maximum work done (in multiple of ) in expanding

16g of oxygen at 300K and occupying a volume of  isothermally,

until the voume becomes  (Give you anwer as nearest integer)

Watch Video Solution

103

5dm3

25dm3

https://dl.doubtnut.com/l/_vHT97AKtdwm2
https://dl.doubtnut.com/l/_6aFuul3jjxwr
https://dl.doubtnut.com/l/_yO8Qmuy9QNpX


Practice Sheet Exercise Ii

33. Calculate the work done by the system in an irreversible (sing step)

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

and pressure 10atm to 1 atm: (in KJ) (Give your answer after multiplying

with 2.08).

Watch Video Solution

(γ = 4/3)

1. Assertion: Under adiabatic free expansion,  is +ve when

attractive forces are dominant between gas molecules [U,V,T respresent

internal energy, volume and temperature of gas respectively] 

Reason: Internal energy is a state function.

A. Statement-I is true, statement-II is true and statement-II is correct

explanation for statement-I

( )
T

dU

dV

https://dl.doubtnut.com/l/_yO8Qmuy9QNpX
https://dl.doubtnut.com/l/_EiW2Ii3pHzH6
https://dl.doubtnut.com/l/_sonVwroV9F2Z


B. Statement-I is true, statement-II is true and statement-II is NOT

correct explanation for statement-I

C. Statement-I is true, statement-II is false

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

Answer: D

Watch Video Solution

2. Statement-I : The amount of work done in the isothermal expansion is

greater than work done in the adiabatic system for same �nal volume. 

Statement-II: In the adiabatic expansion of a gas temperature and

pressure both decrease due to decrease in internal energy of the system.

A. Statement-1 is true, statement-2 is true and statement-2 is correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true and statement-2 is NOT

correct explanation for statement-1

https://dl.doubtnut.com/l/_sonVwroV9F2Z
https://dl.doubtnut.com/l/_IL5E1oRQaSMr


C. Statement-1 is true, statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: A

Watch Video Solution

3. 1 mole of  react with water in separate �ask.

Work done by the system in the three cass respectively are

. Then which one of the following are incorrect.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

CaC2, Mg2C3 and Al4C3

w1, w2 and w3

w3 > w2

w1 > w3

w3 > w1

w1 = w2

https://dl.doubtnut.com/l/_IL5E1oRQaSMr
https://dl.doubtnut.com/l/_TRXcU4xbEfOv


4. Assertion: Heat of neutralization of HF acid is more than that of HCl

acid by a strong base. 

Reason : HCl is stronger acid than HF

A. Statement-1 is true, statement-2 is true and statement-2 is correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true and statement-2 is NOT

correct explanation for statement-1

C. Statement-1 is true, statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: B

Watch Video Solution

5. At 375K and at a total pressure of one atmosphere sulphuryl chloride

 undergoes dissociation according to the equation : (SO2Cl2)

https://dl.doubtnut.com/l/_TRXcU4xbEfOv
https://dl.doubtnut.com/l/_HVVJZsaescOS
https://dl.doubtnut.com/l/_5wsrmRffbqa3


 to the extent of 90%. Hence the work

done in the process at the same temperature:

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

SO2Cl2(g) ⇔ SO2(g) + Cl2(g)

−4.95kJ

−2.8kJ

+53.6kJ

−1.4kJ

6. Statement -I: Heat of neutralization of HCl and NaOH is same as that of

 with NaOH.  

Statement-II : HCl,  and NaOH are all strong electrolyte.

A. Statement-1 is true, statement-2 is true and statement-2 is correct

explanation for statement-1

H2SO4

H2SO4

https://dl.doubtnut.com/l/_5wsrmRffbqa3
https://dl.doubtnut.com/l/_kcJbC7YHlU0x


B. Statement-1 is true, statement-2 is true and statement-2 is NOT

correct explanation for statement-1

C. Statement-1 is true, statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: D

Watch Video Solution

7. Which are of the following is an exothermic reaction?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

N2 ( g ) + O2 ( g ) + 180.9kJ → 2NO ( g )

N2 ( g ) + 3H2 ( g ) − 292k. J → 2NH3 ( g )

Cgraphite + H2O ( g ) → CO ( g ) + H2 ( g ) − 131.3kJ

Cgraphite + 2S ( s ) → CS2 ( l ) − 91.9k. J

https://dl.doubtnut.com/l/_kcJbC7YHlU0x
https://dl.doubtnut.com/l/_XNsRnu4TPBJ1


8. For which of the following elements, the standard enthalpy is not zero?

A. C(Diamond)

B. C (Graphite)

C. Liquid mercury

D. Rhombic sulphur

Answer: A

Watch Video Solution

9. The enthalpy of elements in their standard states are taken as zero.

Hence the enthalpy of formation of a compound is

A. always negative

B. always positive

C. positive (or) negative

https://dl.doubtnut.com/l/_XNsRnu4TPBJ1
https://dl.doubtnut.com/l/_6TW6VSkrvwxy
https://dl.doubtnut.com/l/_xwjTvGRxfpFm


D. equal to zero

Answer: C

Watch Video Solution

10. Enthalpy of neutralisation of all strong acids and strong bases has the

same value because

A. Neutralisation leads to the formation of a salt and water

B. Strong acid and bases are ionic substances

C. Acids always furnish  ions and bases always furnish  ions

D. The net chemical change involves the combination of 1 mol of 

ions and 1 mol  ions to form water.

Answer: D

Watch Video Solution

H + OH −

H +

OH −

https://dl.doubtnut.com/l/_xwjTvGRxfpFm
https://dl.doubtnut.com/l/_99j0puiivwRy
https://dl.doubtnut.com/l/_zmEBrk3NUbXe


11. The heats of combustion of carbon,hydrogen and acetylene are

 respectively. Calculate heat of

formation of 

A. 621 kJ

B. 454 kJ

C. 

D. 227 kJ

Answer: D

Watch Video Solution

−394kJ, − 286kJ and − 130kJ

C2H2

−227kJ

12. The standard enthalpies of formation of  are 

 respectively. The  for the

decomposition of one mole of  is

A. 

H2O2 ( l ) and H2O ( l )

−187.8kJmole− 1 and − 285.8kJmole− 1 ΔH 0

H2O2 ( l )  toH2O ( l ) and O2 ( g )

−473.6kJmol− 1

https://dl.doubtnut.com/l/_zmEBrk3NUbXe
https://dl.doubtnut.com/l/_2kZ5ur6D0FQP


B. 

C. 

D. 

Answer: B

Watch Video Solution

−98.9kJmol− 1

+473.6kJmol− 1

+187.8kJmol− 1

13. Given

. The heat of combustion of  is

A. 

B. 

C. 

D. 

Answer: B

C + 2S → CS2, ΔHf 0 = + 117.0KJmol− 1, C + O2 → CO2, ΔHf 0 = −

CS2 + 3O2 → CO2 + 2SO2

−807KJmol− 1

−1104KJmol− 1

+1104KJmol− 1

+807KJmol− 1

https://dl.doubtnut.com/l/_2kZ5ur6D0FQP
https://dl.doubtnut.com/l/_oV7Y8dAJJ11W


Watch Video Solution

14. The lattice energy of solid NaCl is 180K. Call per mol. The dissolution of

the solid in water in the form of ions is endothermic to the extent of 1K,

Cal per mol. If the solvation energies of  ions are in ratio 

, what is the enthalpy of hydration of sodium ion?

A. K.Cal/mol

B.  K.Cal/mol

C. 82.6 K.Cal/mol

D.  K.Cal/mol

Answer: B

Watch Video Solution

Na+ and Cl−

6: 5

85.6

−97.5

+100

15. The enthalpy of solution of

 and 8.8 KJ ,BaCl2(s) and BaCl2.2H2O(s)  are − 20.6 mol− 1

https://dl.doubtnut.com/l/_oV7Y8dAJJ11W
https://dl.doubtnut.com/l/_xQ2BVZMnvgkb
https://dl.doubtnut.com/l/_bMs7TmN1Ocrx


respectively, The enthalpy change for the reaction

 is:

A. 29.8KJ

B. 

C. 

D. 

Answer: D

Watch Video Solution

BaCl2 ( s ) + 2H2O → BaCl2, 2H2O ( s )

−11.8KJ

−20.6KJ

−29.4KJ

16. Hess's law states that

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

enthalpy chages in individual reactions

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

decomposition of the compound into constituent elements, but

https://dl.doubtnut.com/l/_bMs7TmN1Ocrx
https://dl.doubtnut.com/l/_EumgEpvj1VNe


with opposite sign

C. at constant temperature the pressure of gas is inversely

propoortional to its volume

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

the pressure of the gas in equilibrium with the solution.

Answer: A

Watch Video Solution

17. Equal volumes of equi molar HCl and  are separately

neutralised by dilute NaOH solution, then heats liberated and x kCal and y

kCal respectively. Which of the following is true.

A. x=y

B. x=y/2

C. x=2y

D. x=y/3

H2SO4

https://dl.doubtnut.com/l/_EumgEpvj1VNe
https://dl.doubtnut.com/l/_d508lKhltoOW


Answer: B

Watch Video Solution

18. The bond dissociation energies for  and Icl are 242.3, 151 and

211.3 kJ/mol respectively. The enthalpy of sublimation of iodine is 62.8

kJ/mol. What is the standard enthalpy of formation of  ?

A. 211.3 kJ/mol

B. 4019 Cal/mol

C. 

D. 33.5kJ/mol

Answer: B::C

Watch Video Solution

Cl2, I2

ICl ( s )

−16.8kJ /mol

https://dl.doubtnut.com/l/_d508lKhltoOW
https://dl.doubtnut.com/l/_pyFoMHocx2U3


19. Enthalpy of neutralisation of  acid is  using

NaOH. If enthaly of neutralisation of HCl by NaOH is  kJ/mol.

Calculate  into its ions

A. 50.84kJ/mol

B. 5 kJ/mol

C. 2.5 kJ/mol

D. 5000 J/mol

Answer: A::B::C

Watch Video Solution

H3PO3 −106.68kJ /mol

−55.84

ΔHionization  of H3PO3

20. If

, what will be the enthalpy change of the reaction

?

ΔH 0
f

 forH2O2 ( l ) and H2O ( l )  are − 188kJmol− 1 and − 286kJmol− 1

2H2O2 ( l ) → 2H2O ( l ) + O2 ( g ) =

https://dl.doubtnut.com/l/_okzMsIDDdcjn
https://dl.doubtnut.com/l/_lAy4WVFXbyu8


A. 

B. 

C. 

D.  kCal 

Answer: B::D

Watch Video Solution

146kJmol− 1

−196kJmol− 1

−494kJmol− 1

−46.88 mole− 1

21. Chemical reactions are invariably associated with the transfer of

energy either in the form of hear or light. In the laboratory, heat changes

in physical and chemical processes are measured with an instrument

called calorimeter. Heat change in the process is calculated as: q= ms ,

s= Speci�c heat = = Heat capacity. Heat of reaction at constant

pressure is measured using simple or water calorimeter. =

Internal energy change,

. The amount

of energy released during a chemical change depends on the physical

ΔT

cΔT

Qv = ΔU

QP = ΔH, QP = QV + PΔV and ΔH = ΔU + ΔnRT

https://dl.doubtnut.com/l/_lAy4WVFXbyu8
https://dl.doubtnut.com/l/_h7rL2ViATECF


state of reactants and products, the condition of pressure, temperature

and volume at which the reaction is carried out. The variation of heat of

reaction with temperature and pressure is given by Kircho�'s equation:

 (At constant pressure),  (At

constant volume) 

The enthalpy change  for the reaction 

 is  at 298 K. The internal energy

change  at 298 K is

A. 

B. 

C. 97.34 kJ

D. 

Answer: B

Watch Video Solution

= ΔCP

ΔH2 − ΔH1

T2 − T1
= ΔCV

ΔU2 − ΔU1

T2 − T1

(ΔH)

N2(g) + 3H2(g) → 2NH3(g) −92.38kJ

ΔU

−92.38kJ

−87.42kJ

−89.9kJ

https://dl.doubtnut.com/l/_h7rL2ViATECF


22. Chemical reactions are invariably associated with the transfer of

energy either in the form of hear or light. In the laboratory, heat changes

in physical and chemical processes are measured with an instrument

called calorimeter. Heat change in the process is calculated as: q= ms ,

s= Speci�c heat = = Heat capacity. Heat of reaction at constant

pressure is measured using simple or water calorimeter. =

Internal energy change,

. The amount

of energy released during a chemical change depends on the physical

state of reactants and products, the condition of pressure, temperature

and volume at which the reaction is carried out. The variation of heat of

reaction with temperature and pressure is given by Kircho�'s equation:

 (At constant pressure),  (At

constant volume) 

The speci�c heat of  in vapoour and solid state are 0.031 and 0.055 cal/g

respectively. The heat of sublimation of iodine at  is 6.096 kcal 

. The heat of sublimation of iodine at  will be

A. 

ΔT

cΔT

Qv = ΔU

QP = ΔH, QP = QV + PΔV and ΔH = ΔU + ΔnRT

= ΔCP

ΔH2 − ΔH1

T2 − T1
= ΔCV

ΔU2 − ΔU1

T2 − T1

I2

200∘C

mol− 1 2500C

3.8k calmol− 1

https://dl.doubtnut.com/l/_Bt3KfOHnyBD9


B. 

C. 

D. 

Answer: D

Watch Video Solution

4.8k calmol− 1

2.28k calmol− 1

5.8k calmol− 1

23. Chemical reactions are invariably assocated with the transfer of

energy either in the form of heat or light. In the laboratory, heat changes

in physical and chemical processes are measured with an instrument

called calorimeter. Heat change in the process is calculated as: q= ms ,

s= speci�c heat = , c= heat capacity  

Heat of reaction at constant volume is measured using bomb calorimeter.

 internal energy change.  

Heat of reaction at constant pressure is measured using simple or water

calorimeter.   

The amount of energy released during a chemical change depnds on the

ΔT

cΔT

qv = ΔU =

qp = ΔH, qp = qv + PΔV , ΔH = ΔU + ΔnRT

https://dl.doubtnut.com/l/_Bt3KfOHnyBD9
https://dl.doubtnut.com/l/_enSC51FSUnPH


physical state of reactants and products, the condition of pressure,

temperature and volume at which the reaction is carried out. The

variation of heat of reaction with temperature and pressure is given by

Kirchho�'s equation:  (At constant pressure), 

 (At constant volume)  

The heat capacity of bomb calorimeter (with its contents) is 500J/K. When

0.1g of  was burnt in this calorimeter the temperature rose by .

The value of  per mole will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= ΔCP

ΔH2 − ΔH1

⊤2 − T1

= ΔCV

ΔU2 − ΔU1

⊤2 − T1

CH4 2∘C

ΔU

+1kJ

−1kJ

+160kJ

−160kJ

https://dl.doubtnut.com/l/_enSC51FSUnPH


24. Chemical reactions are invariably assocated with the transfer of

energy either in the form of heat or light. In the laboratory, heat changes

in physical and chemical processes are measured with an instrument

called calorimeter. Heat change in the process is calculated as: q= ms ,

s= speci�c heat = , c= heat capacity  

Heat of reaction at constant volume is measured using bomb calorimeter.

 internal energy change.  

Heat of reaction at constant pressure is measured using simple or water

calorimeter.   

The amount of energy released during a chemical change depnds on the

physical state of reactants and products, the condition of pressure,

temperature and volume at which the reaction is carried out. The

variation of heat of reaction with temperature and pressure is given by

Kirchho�'s equation:  (At constant pressure), 

 (At constant volume)  

 for a reaction is given by 0.2T cal/deg. Its enthalpy of reaction at

10K is  kcal. Its enthalpy of reaction at 100K in kcal will be

A. 

ΔT

cΔT

qv = ΔU =

qp = ΔH, qp = qv + PΔV , ΔH = ΔU + ΔnRT

= ΔCP

ΔH2 − ΔH1

⊤2 − T1

= ΔCV

ΔU2 − ΔU1

⊤2 − T1

ΔCP

−14.2

−13.21

https://dl.doubtnut.com/l/_F8AW9YtpoaEX


B. 

C. 16.02

D. 7.08

Answer: A

Watch Video Solution

−15.31

25. Match the following columns

Watch Video Solution

26. Heats of atmoisation of ozone and oxygen are 25 units and 30 units

respectively. What is the heat of ozonisation of one mole of oxygen is the

https://dl.doubtnut.com/l/_F8AW9YtpoaEX
https://dl.doubtnut.com/l/_3TXnZxZtfUdz
https://dl.doubtnut.com/l/_Nev0bSEDFbas


same units?

Watch Video Solution

27. Compute the heat of formation of liquid methyl alcohol in kilojoules

per mole, using the following data. Heat of vapourisation of liquid methyl

alcohol= 38 kJ/mol. Heat of formation of gaseous atoms from the

elements in their standard states, H= 218kJ/mol, C= 715 kJ/mol, O= 249

kJ/mol. Average bond energies, C-H = 415 kJ/mol, C-O = 365 kJ/mol, O-H= 463

kJ/mol

Watch Video Solution

28. The bond dissociation energies of gaseous  are 104,

58 and 103 kCal/mole respectively. Calculate the heat of formation of HCl

Watch Video Solution

H2, Cl2 and HCl

https://dl.doubtnut.com/l/_Nev0bSEDFbas
https://dl.doubtnut.com/l/_ov0s79pADUyz
https://dl.doubtnut.com/l/_aDE6Tzm8kXJp


Practice Sheet Exercise Iii

29. Heat of formation of 2 moles of l bond energies of

H-H and N-H bonds are 435 kJ and  respectively. The value of

the bond energy of  is  kJ/mol What is x ?

Watch Video Solution

NH3(g)  is − 90kJ

390kJmol− 1

N ≡ N (1000 − (x2 + x + 25))

30. If  

  

The enthalpy of formation of sulphuric acid at 298K will be

Watch Video Solution

S + O2 → SO2, ΔH = − 398.2kJ

SO2 + O2 → SO3, ΔH = − 98.7kJ, SO3 + H2O → H2SO4, ΔH = −
1

2

H2 + O2 → H2O, ΔH = − 227.3kJ
1

2

1. The following curve represents the variation of Gibbs function 'G' with

pressure at constant temperature. Correct match of given plots with the

https://dl.doubtnut.com/l/_aDvAxjyRgt5J
https://dl.doubtnut.com/l/_3LTEuMIs6EXB
https://dl.doubtnut.com/l/_MkIi3JLPw4WB


physical state of a substance is 

A. c  solid, a- gas, b- liquid

B. c- gas, b- liquid, a- solid

C. a- liquid, b- solid, c- gas

D. c- gas, b- solid, a - liquid

Answer: B

Watch Video Solution

−

2. Which correctly represents the entropy (s) of an isolated system during

a process.

https://dl.doubtnut.com/l/_MkIi3JLPw4WB
https://dl.doubtnut.com/l/_NzlDhlUBZcHC


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3. At 1000K water vapour at 1 atm. Has been found to be dissociated into

 to the extent of  %. Calculate the free energyH2 and O2 3 × 10− 5

https://dl.doubtnut.com/l/_NzlDhlUBZcHC
https://dl.doubtnut.com/l/_iL9vxYPbwP8q


decrease of the system, assuming ideal behaviour.

A.  cal

B. =20cal

C.  cal

D.  cal

Answer: D

Watch Video Solution

−DG = 90, 060

−DG

−DG = 480

−DG = − 45760

4. For which process will  be expected to be most similar

A. 

B. 

C. 

D. 

Answer: A

DH ∘ and DG∘

2Al(s) + Fe2O3(s) → 2Fe(s) + Al2O3(s)

2Na(s) + 2H2O(1) → 2NaOH(aq) + H2(g)

2NO2(g) → N2O4(g)

2H2(g) + O2(g) → 2H2O(g)

https://dl.doubtnut.com/l/_iL9vxYPbwP8q
https://dl.doubtnut.com/l/_2IdTuW0jGUZD


Watch Video Solution

5. Statement-I: At low temperature, DH is the dominant factor for

spontaneity of a reaction. 

Statement-II: The opposing factor TDS remains very small, at low

temperature.

A. Statement-1 is true, statement-2 is true and statement-2 is correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true and statement-2 is NOT

correct explanation for statement-1

C. Statement-1 is true, statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2IdTuW0jGUZD
https://dl.doubtnut.com/l/_N5yJQOZQlKfp
https://dl.doubtnut.com/l/_v6rtdruzrthI


6. For which process will  be expected to be most similar

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

DH ∘ and DG∘

2Al(s) + Fe2O3(s) → 2Fe(s) + Al2O3(s)

2Na(s) + 2H2O(1) → 2NaOH(aq) + H2(g)

2NO2(g) → N2O4(g)

2H2(g) + O2(g) → 2H2O(g)

7. Pick out the correct statement from among the four:

A. When a liquid boils work is done on the system

B. In case of Boiling of a liquid 

C. When a liquid boils at its boiling temperature, 

D. For the process of boiling of a liquid, Q=0

ΔH = ΔU

QP = ΔH

https://dl.doubtnut.com/l/_v6rtdruzrthI
https://dl.doubtnut.com/l/_474YAbR0ecvY


Answer: C

Watch Video Solution

8. For a reaction,  values are 20 kJ/mol

and  J/K/mol respectively at 200k. . Then identify

the correct property of the reaction.

A. The reaction is spontaneous at 200k and  at that temperature

is 20kJ/mol

B. The reaction is exothermic and  at 200k is 22 kcal/mol

C.  of the reaction is zero and  of the reaction is 440J/mol at

400k

D. The reaction is endothermic and  of the reaction is 20kJ/mol at

400k

Answer: D

Watch Video Solution

A2 + B2 ⇔ 2AB, ΔG and ΔS

−20 ΔCP  is 20JK − 1

ΔH

ΔH

ΔS ΔH

ΔH

https://dl.doubtnut.com/l/_474YAbR0ecvY
https://dl.doubtnut.com/l/_h6rdEZ3L4vPQ


Watch Video Solution

9. Statement-I Due to adiabatic free expansion, temperature of a real gas

always increases 

Statement-II : If a real gas is at inversion temperature then no change in

temperature is observed in adiabatic free expansion

A. Statement-I is true, statement-II is true and statement-II is correct

explanation for statement-I

B. Statement-I is true, statement-II is true and statement-II is NOT

correct explanation for statement-I

C. Statement-I is true, statement-II is false

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

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_h6rdEZ3L4vPQ
https://dl.doubtnut.com/l/_WNAVLXIAAkx9


10. Which of the following process has negative value of ?

A. Dissolution of sugar in water

B. Stretching of rubber band

C. Decomposition of lime stone

D. Evaporation of water

Answer: B

Watch Video Solution

ΔS

11. Some statements are given with regard to entropy. The incorrect

statement(s) are 

(A) The absolute entropy of substances cannot be determined 

(B) In standard state entropy of elements is always positive 

(C ) The entropy of universe always decreases 

(D) In a spontaneous process, for an isolated system the entropy of the

system generally increases

https://dl.doubtnut.com/l/_ZUGERbWjn8m5
https://dl.doubtnut.com/l/_WCydlMSfGBr8


A. A,B

B. B,C

C. A,C

D. Only C

Answer: C

Watch Video Solution

12. . Then

the reaction is

A. Spontaneous

B. Spontaneous and endothermic

C. Spontaneous and slow

D. Non spontaneous and slow

Answer: C

2H2 ( g ) + O2 ( g ) → 2H2O ( l ) , ΔH = − ve and ΔG = − ve

https://dl.doubtnut.com/l/_WCydlMSfGBr8
https://dl.doubtnut.com/l/_Uw6Pb7ECUfcQ


Watch Video Solution

13. Based on the third law of themodynamics, the entropy can be

obtained using the equation.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔS =
ΔH

T

T

∫

0

T . C − 1
P

dT = S

ΔS = TΔS

∫
T

0

CPT
− 1dT = S

14. When charcoal burns in air signs of

A. 

ΔH and ΔSare 2C ( s ) + O2 ( g ) → 2CO ( g )

ΔH
+

ΔS
−

https://dl.doubtnut.com/l/_Uw6Pb7ECUfcQ
https://dl.doubtnut.com/l/_62IJNlmfPROg
https://dl.doubtnut.com/l/_fdxdYV65rcOI


B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔH
−

ΔS
+

ΔH
+

ΔS
+

ΔH
−

ΔS
−

15.  at 400K is

A. 700J/g/K

B. 700 kJ/mol/K

C. 700 J/mol/K

D. 0.7 J/mol/K

Answer: C

Watch Video Solution

ΔSsurr  for H2 + 1/2O2 → H2O, ΔH − 280kJ

https://dl.doubtnut.com/l/_fdxdYV65rcOI
https://dl.doubtnut.com/l/_DDnEe9EWtkKy
https://dl.doubtnut.com/l/_Y4XSZo3Kv7WI


16. The direct conversion of A to B is di�cult, hence it is carried out by the

following shown path . Given = 50 eu, 

 30 eu, = 20eu

A.  eu

B.  eu

C.  eu

D.  eu

Answer: B

Watch Video Solution

A → C → D → B ΔSA→C

ΔSC→D = ΔSB→D

+100

+60

−100

−60

17. The incorrect statement according to second law of themodynamics is

A. Heat cannot �ow from colder body to a hotter body of its own

B. All spontaneous processes are thermody-namically irreversible

https://dl.doubtnut.com/l/_Y4XSZo3Kv7WI
https://dl.doubtnut.com/l/_7FZh5qmlqY6y


C. Heat can be converted into work completely without causing some

permanent change in the system (or) surroundings

D. Perpetual motion machine of second kind is not possible

Answer: C

Watch Video Solution

18. Entropy of a system depends upon

A. Volume only

B. Temperature only

C. Pressure only

D. Pressure, Volume and temperature

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_7FZh5qmlqY6y
https://dl.doubtnut.com/l/_wZYEDTjFPmEz
https://dl.doubtnut.com/l/_zR57Fcnaw77p


19. Which processes involve increase in entropy?

A.  (Gases)

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

PCl5 → PCl3 + Cl2

C
( s )

+ O2
( g )

→ CO
( g )

1

2

CO
( g )

+ O2
( g )

→ CO
( g )

1

2

Mg
( s )

+ O2
( g )

→ MgO
( s )

1

2

20. Which statements are correct as per laws of thermodynamics?

A. Third law explains criteria for spontanity of a process

B. In adiabatic irreversible process 

C. In isothermal reversible process 

D. At , 1 atm water  steam 

(ΔS)Total > 0

(ΔS)total = 0

100∘C ⇔ ΔG = 0

https://dl.doubtnut.com/l/_zR57Fcnaw77p
https://dl.doubtnut.com/l/_Oxyt2tviS8P0


Answer: B::C::D

Watch Video Solution

21. For  kcal  cal .

Reaction is non spontaneous at

A. 400K

B. 

C. 

D. 350K

Answer: B::C::D

Watch Video Solution

A → B, ΔH = 3.5 mol− 1, ΔS = 10 mol− 1K − 1

27∘C

77∘C

22. The change in Gibbs free energy of the system along provides a

criterion for the spontaneity of a process at constant temperature and

https://dl.doubtnut.com/l/_Oxyt2tviS8P0
https://dl.doubtnut.com/l/_pby7q04uBFbb
https://dl.doubtnut.com/l/_EJz6bPdu9Qn3


pressure. A change in the free energy of a sytem at constant temperature

and pressure will be:   

The free energy for a reaction having  cal,  cal 

 at  is

A.  cal

B.  cal

C.  cal

D.  cal

Answer: A

Watch Video Solution

ΔGsystem = ΔHsystem − TΔSsystem

ΔH = 31400 ΔS = 32

K − 1mol− 1 1000∘C

−9336

−7386

−1936

+9336

23. The change in Gibbs free energy of the system along provides a

criterion for the spontaneity of a process at constant temperature and

pressure. A change in the free energy of a sytem at constant temperature

and pressure will be:   ΔGsystem = ΔHsystem − TΔSsystem

https://dl.doubtnut.com/l/_EJz6bPdu9Qn3
https://dl.doubtnut.com/l/_LqDGMld8PG5Y


For a spontaneous reaction , equilibrium constant K and  will be

respectively:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔG E0
cell

−ve, > 1, + ve

+ve, > 1, − ve

−ve, < 1, − ve

−ve, > 1, − ve

24. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula . In the reversible

adiabatic process, however,  will be zero. The rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

(ΔS = )
ΔH

T

ΔS

https://dl.doubtnut.com/l/_LqDGMld8PG5Y
https://dl.doubtnut.com/l/_d9DvkCtGcnKU


entropy of the system.   

The entropy change in an adiabatic process is

A. zero

B. always positive

C. always negative

D. sometime positive and sometimes negative

Answer: A

Watch Video Solution

ΔS = 2.303C log(T1 /T2), (C = CP or CV )

25. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula . In the reversible

adiabatic process, however,  will be zero. The rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

(ΔS = )
ΔH

T

ΔS

https://dl.doubtnut.com/l/_d9DvkCtGcnKU
https://dl.doubtnut.com/l/_zEJpGXZvBmH5


entropy of the system.   

If water in an insulated vessel at , suddenly freezes, the entropy

change of the system will be

A. 

B. 

C. zero

D. equal to that of sourroundings

Answer: C

Watch Video Solution

ΔS = 2.303C log(T1 /T2), (C = CP or CV )

−10∘C

+10JK − 1mol− 1

−10JK − 1mol− 1

26. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula . In the reversible

adiabatic process, however,  will be zero. The rise in temperature in

(ΔS = )
ΔH

T

ΔS

https://dl.doubtnut.com/l/_zEJpGXZvBmH5
https://dl.doubtnut.com/l/_neNawjDwC7WM


isobaric and isochoric conditions is found to increase the randomness or

entropy of the system.   

The melting point of a solid is 300K and its latent heat of fusion is 600 cal

. The entropy change for the fusion of 1 mole of the soli (in cal 

) at the same temperature would be:

A. 200

B. 2

C. 0.2

D. 20

Answer: B

Watch Video Solution

ΔS = 2.303C log(T1 /T2), (C = CP or CV )

mol− 1

K − 1

27. Match the following columns

https://dl.doubtnut.com/l/_neNawjDwC7WM
https://dl.doubtnut.com/l/_7z9k2EIX6cqW


Watch Video Solution

28. Match the following columns

Watch Video Solution

29. A quantity of 4.0 moles of an ideal gas at  expands isothermally

against a constant pressure of 2.0 atm from 1.0 L to 10.0L. What is the

entropy change of the system (in cals)?

Watch Video Solution

20∘C

https://dl.doubtnut.com/l/_7z9k2EIX6cqW
https://dl.doubtnut.com/l/_huML5zo7IXF8
https://dl.doubtnut.com/l/_cxhHclF0aHMi


Practice Sheet Exercise Iv

30. In how many of the following entropy increases? 

Watch Video Solution

(a)N2 ( g ) + 3H2 ( g ) → 2NH3 ( g ) (b)PCl5 ( g ) → P

(c)H2O ( s ) → H2O ( g ) (d)H2O ( l ) → H

(e)2NaHCO3 ( s ) → Na2CO3 ( s ) + H2O ( g ) + CO2 ( g ) (f)NH2CO2NH4

(g)H2O ( l ) → H2O ( s ) (h)CO2 ( s ) → C

1. For a perfectly crystalline solid , where a is 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. 4.2 J/K-mol

D. zero

Answer: B

Cp .m = aT 3

Cp .m −

https://dl.doubtnut.com/l/_LJKN0EZ40ABB
https://dl.doubtnut.com/l/_2adMVJ5O2rUw


Watch Video Solution

2. A copper block of mass 'm' at temperature  is kept in the open

atmosphere at temperature  where . The variation of

entropy of the copper block with time is best illustrated by

A. 

B. 

C. 

D. 

Answer: C

' T1'

' T2' T2 > T1

https://dl.doubtnut.com/l/_2adMVJ5O2rUw
https://dl.doubtnut.com/l/_8eNVbRAom0V8


Watch Video Solution

3. The ratio of P to V at any instant is constant and is equal to 1. for a

monoatomic ideal gas under going a process. What is the molar heat

capacity of the gas

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

3R

2

4R

2

5R

2

4. Which of the following statements are incorrect

https://dl.doubtnut.com/l/_8eNVbRAom0V8
https://dl.doubtnut.com/l/_TpnOgluB120G
https://dl.doubtnut.com/l/_M0YOIHWuMAO2


A. The net increase in entropy of the system is zero in any reversible

cyclic process *

B. For a spontaneous change 

C. The isothermally available energy present in a system is called free

energy

D. The change of free energy with pressure for one mole of a perfect

gas at constant temperature 

Answer: B

View Text Solution

(ΔG)T .F > 0

ΔG = RT loge( )
P2

P1

5. A diatomic ideal gas initially at 273K is given 100cal heat due to which

system did 209J work. Molar heat capcity (Cm) of gas for the process is:

A. 

B. 

R
3

2

R
5

2

https://dl.doubtnut.com/l/_M0YOIHWuMAO2
https://dl.doubtnut.com/l/_YOhk2WXq2Jvo


C. 

D. 5R

Answer: D

Watch Video Solution

R
5

4

6. For an ideal monoatomic gas during any process T=kV, �nd out the

molar heat capacity of the gas during the process. (Assume vibrational

degree of freedom to be active)

A. 

B. 3R

C. 

D. 4R

Answer: A

Watch Video Solution

R
5

2

7

2

https://dl.doubtnut.com/l/_YOhk2WXq2Jvo
https://dl.doubtnut.com/l/_v5AUYb51aBOK


7. Here  are 

A. M.P, B.P

B. B.P, B.P

C. B.P, M.P

D. M.P, M.P

Answer: A

Watch Video Solution

T1 and T2

https://dl.doubtnut.com/l/_v5AUYb51aBOK
https://dl.doubtnut.com/l/_SQE7UZKeviSN


8. (A): Entropy of a perfect crystalline substance at absolute zero is zero 

(R ): At absolute zero translation kinetic energy of a system is zero.

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: A

Watch Video Solution

9. Which of the following statement is incorrect?

A. The entropy of the universe increases and tends towards the

maximum value in irreversible process.

B. All the natural spontaneous processes are irreversible in nature

https://dl.doubtnut.com/l/_SQE7UZKeviSN
https://dl.doubtnut.com/l/_gmfo4CBxI6RG
https://dl.doubtnut.com/l/_IQbvopuCJUVJ


C. For the isothermal expansion of an ideal gas,  are not

equal

D. The heat of formation of an element in the standard state is zero

Answer: C

Watch Video Solution

ΔH and ΔE

10. The entropy change of  gas, during the following irreversible

process, approximately is how much?  gas ( , 1 atm, 5 moles ) 

 gas ( , 5 atm, 5 moles) (  of  = 6.95 cal/mol/ ), log 1.3=

0.1139

A. 

B. 

C. 

D. 

x2

x2 27∘C

→ x2 117∘C CP x2
∘C

−6.86cal / ∘C

+3.26cal / ∘C

+1.86cal / ∘C

−9.82cal / ∘C

https://dl.doubtnut.com/l/_IQbvopuCJUVJ
https://dl.doubtnut.com/l/_Lm2UOlJhblCO


Answer: A

Watch Video Solution

11. For polytropic process  = constant,  (molar heat capacity) of an

ideal gas is given by

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

PV n Cm

Cv ,m −
R

(n − 1)

Cv ,m +
R

(1 − n)

Cv ,m + R

+
R

(γ − 1)

R

(1 − n)

12. 2 mole of an ideal mono atomic gas undergoes a reversible process for

which . The gas is expanded from initial volume of 1L to a �nalPV 2 = C

https://dl.doubtnut.com/l/_Lm2UOlJhblCO
https://dl.doubtnut.com/l/_bw9OOj0pZCbO
https://dl.doubtnut.com/l/_EDSDipYsrY0H


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

process

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

ΔH

−600R

−1000R

−3000R

−2kcal mol − 1K − 1

13. Which of the following representation is not correct for the change

below? (Consider all substances at 0k are perfect crystals) 

A. 

pA + qB
Δr S

9
1

−−→ rC = sD
( 298K )

↓ ΔrS4

Δr S3

−−→ ↑ ΔrS2

pA + qB
( 0K )

rC = sD
( 0K )

Δrs
0
1 = (rs0

C
+ sS0

D) − (ps0
A

+ qs0
B)

https://dl.doubtnut.com/l/_EDSDipYsrY0H
https://dl.doubtnut.com/l/_iYsjVYFaeAxp


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

Δrs3 = 0

Δrs2 = − (rs0
C

+ ss0
D)

Δrs4 = + (ps0
A

+ qs0
B)

14. An ideal gas in a thermally insulated vessel at internal pressure = ,

volume =  and absolute temperature =  expands irreversibly against

zero external pressure, as shown in the diagram. The �nal internal

pressure, volume and absolute temperature of the gas are 

, respectively. For this expansion. 

P4

V1 T1

P2, V2 and T2

https://dl.doubtnut.com/l/_iYsjVYFaeAxp
https://dl.doubtnut.com/l/_k6ktfa8boZ34


A. q=0

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

T2 = T1

P2V2 = P1V1

P2V
γ

2 = P1V
γ

1

15. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_k6ktfa8boZ34
https://dl.doubtnut.com/l/_q3rK0lyzo6qs
https://dl.doubtnut.com/l/_9nTrQpuV3X9M


16. For a perfectly cyrstalline solid , where a and b are

constants. If  is 0.40 J/K mol at 10K and 0.92 J/K mol at 20K, then

molar entropy at 20K is  joules. Then the value of x is

Watch Video Solution

Cp ,m = aT 3 + bT

Cp ,m

0.2x × R

17. The molar entropies of  at 298K are 206.5,

114.6, and  respectively. Using the  given below,

calculate the bond energy of HI. 

 (Give your answer after divide

with 49.7)

Watch Video Solution

HI ( g ) , H ( g ) and I ( g )

180.7Jmol− 1K − 1 ΔG∘

HI ( g ) → H ( g ) + I ( g ) , ΔG∘ = 271.8kJ

18. The enthalpy changes of some process are given below 

 Heat of dissolution

=10.84kJ 

 Heat of dissolution =

α − Dglucose( s ) + H2O → α − D − glucose( aq )

β − Dglucose( s ) + H2O → β − D − glucose( aq )

https://dl.doubtnut.com/l/_9nTrQpuV3X9M
https://dl.doubtnut.com/l/_S23ZyhYEDnqd
https://dl.doubtnut.com/l/_eNSkgiZxRFoV


4.68kJ 

 Heat of mutarotation 

 

The  is

View Text Solution

α − Dglucose( aq ) → β − D − glucose( aq )

= − 1.16kJ

ΔH 0for α − Dglucose( s ) → β − Dglucose( s )

19. The number of correct statements among the following 

1 The expansion work for a gas into vacuum is equal to zero. 

2. 1 mole of a gas occupying 3 litre volume on expanding to 15 litre at

constant pressure of 1 atm does expansion work 1.215kJ. 

3. The maximum work done by the gas during reversible expansionof 16g

 at 300K from  to  is 2.0074 kJ.  

4. The  is almost negligible in comparison to  for .  

5.  (at constant T)  

6. Reversible isothermal work done 

Watch Video Solution

O2 5dm3 25dm3

ΔSfor s → l ΔS l → g

ΔS = 2.303nRlog
V2

V1

= − 2.303nRT log10

V2

V1

https://dl.doubtnut.com/l/_eNSkgiZxRFoV
https://dl.doubtnut.com/l/_5mchFl0NHduD
https://dl.doubtnut.com/l/_4K4CnPcyp9oW


Additional Practice Exercise

20. In a particular experiment, a gas undergoes adiabatic expansion

satisfying the equation  constant. The ratio of speci�c heats is g

then the value of 3g is

Watch Video Solution

V T 3 =

1. Which among the following is not an exact di�erential?

A. Q(dQ= heat absorbed)

B. U(dU= change in internal energy)

C. S (dS= entropy change)

D. G(dG= Gibbs free energy change)

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_4K4CnPcyp9oW
https://dl.doubtnut.com/l/_YwZwvgh8HicB
https://dl.doubtnut.com/l/_INnLtapoxrES


2. A system consisting of one mole of an ideal diatomic gas absorbs 200J

of heat and does 50J of work on surroundings. What is the change in

temperature if vibrational modes of motion are inactive?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

150Jmol− 1

8.314 × 5
2

150Jmol− 1

8.314 × 3

2

150Jmol− 1

8.314 × 7
2

150Jmol− 1

8.314 × 4
3

3. A mono atomic ideal gas undergoes a process in which the ratio of P to

V at any instant is constant and equal to 1. What is molar heat capacity of

the gas.

A. 
4R

2

https://dl.doubtnut.com/l/_INnLtapoxrES
https://dl.doubtnut.com/l/_2vCanKOEF8W4


B. 

C. 

D. 0

Answer:

Watch Video Solution

3R

2

5R

2

4. 1 mole each of  reacts with excess water in separate

open �asks work done by the gas during the dissolution shows the order:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

CaC2, Mg2C3

CaC2 = Mg2C3 < Al4C3

CaC2 = Mg2C3 = Al4C3

Mg2C3 < CaC2 < Al4C3

Mg2C3 < Al4C3 < CaC2

https://dl.doubtnut.com/l/_2vCanKOEF8W4
https://dl.doubtnut.com/l/_8JO67f8BdTLS


5. The temperature of 5 moles of a gas is decreased by 2K at constant

pressure of 1 atm. Indicate the correct statement

A. Work done by gas is =5R

B. Work done over the gas is= 10R

C. Work done by the gas= 6R

D. Work done=0

Answer:

Watch Video Solution

6. When an ideal gas at a pressure P, temperature T and volume V is

isothermally compressed to , its pressure becomes  and if the

same process is carried out adiabatically and reversibly, its pressure

becomes . Which of the following is correct for  ?

( )
V

n
Piso

Padia
Piso

Padia

https://dl.doubtnut.com/l/_8JO67f8BdTLS
https://dl.doubtnut.com/l/_zG1SLrYpTMOo
https://dl.doubtnut.com/l/_7F0M322o7ZFm


A. 1

B. n

C. 

D. 

Answer:

Watch Video Solution

nγ

n1 −γ

7. Which of the following statement is incorrect?

A. The entropy of the universe increases and tends towards the

maximum value in irreversible process

B. All the natural spontaneous processes are irreversible in nature

C. For the isothermal expansion of an ideal gas,  are not

equal

D. The heat of formation of an element in the standard state is zero.

ΔH and ΔE

https://dl.doubtnut.com/l/_7F0M322o7ZFm
https://dl.doubtnut.com/l/_alVrk1Vq4Qpb


Answer:

Watch Video Solution

8. A gas absorbs 100 calories of heat energy and is compressed from 10L

to 5L by applying an external pressure of 2 atm. Change in internal energy

in calories will be nearly.

A. 312

B. 342

C. 426

D. 562

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_alVrk1Vq4Qpb
https://dl.doubtnut.com/l/_2D6eObDWOFiX


9. The enthalpy of neutralization of weak monoprotic acid, HA in 1M

solution with a strong base is  KJ/mol if the unionised acid

requires 1.4 KJ/mol heat for its complete ionization and enthalpy of

neutralisation of the strong monobasic acid with a strong monoacidic

base is  KJ/mol. What will be % ionization of weak acid in molar

solution is

A. 

B. 0.0357

C. 0.0607

D. 0.1201

Answer:

Watch Video Solution

−55.95

= − 57.3

1.2 %

10. The heat of combustion of hydrocarbon  is ''a'' calories and heat

of formation of  are ''b'' and 'c' calories respectively then

CxHy

CO2 and H2O

https://dl.doubtnut.com/l/_lYeiNiRnqTlW
https://dl.doubtnut.com/l/_KhpRXIFcZga0


the heat of formation of hydrocarbon  is (in calories)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

C8H

xa + yc − b

xb + yc − a

b + xc − xa

xb + c − a
y

2

11. The standard enthalpy of formation of hypothetical MgCl is

 and for  is -642 kJ . What is the enthalpy of

the disproportionation of MgCl ?

A. 

B. 

C. 

−125kJmol− 1 MgCl2 mol− 1

−492kJmol− 1

−392kJmol− 1

−767kJmol− 1

https://dl.doubtnut.com/l/_KhpRXIFcZga0
https://dl.doubtnut.com/l/_b1SAO5jSugAp


D. 

Answer:

Watch Video Solution

−517kJmol− 1

12. Calculate the resonance energy of  from the following data 

 kJ . Bond energies of 

 bond are 946, 418 and 607 kJ 

 respectively

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

N2O

ΔHf  of N2O = 82 mol− 1

N ≡ N, N = N, O = O and N = O

mol− 1

−88kJmol− 1

−170kJmol− 1

−82kJmol− 1

−258kJmol− 1

https://dl.doubtnut.com/l/_b1SAO5jSugAp
https://dl.doubtnut.com/l/_CyD7BSnta4FU


13. The maximum entropy of mixing ocuurs when hexane and heptane are

mixed respective in the proportion

A. 8.6 gr and 10 gr

B. 8.6 gr and 8.6 gr

C. 10gr and 8.6gr

D. 10gr and 10 gr

Answer:

Watch Video Solution

14. When 3.0 mole of an ideal diatomic gas is heated and compressed

simultaneously from 300K, 1.0 atm to 400K and 5.0atm, the change in

entropy is (Use  for the gas)

A. 

B. 

CP = R
7

2

−20JK − 1

−5JK − 1

https://dl.doubtnut.com/l/_eeVUC3zej1gb
https://dl.doubtnut.com/l/_iUnakn4fmrKO


C. 

D. 

Answer:

Watch Video Solution

−15JK − 1

−2.8JK − 1

15. : If  then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

State
P1 ,V1 ,T1

A
Rev

−−→ State B
P2 ,V2 ,T2

P1 = P2

ΔS
universe

= 0

ΔS
universe

= 1

ΔS
universe

> 0

ΔS
universe

< 0

https://dl.doubtnut.com/l/_iUnakn4fmrKO
https://dl.doubtnut.com/l/_odPF9uXZJwWL


16. During winters, moisture condenses in the form of dew and can be

seen on plant leaves and grass. The entropy of the system in such cases

decreases as liquids possess lesser disorder as compared to gases. With

reference to the second law, which statement in correct, for the above

process?

A. The randomness of the universe decreases

B. The randomness of the surroundings decreases

C. Increase in randomness of surroundings equals the decrease in

randomness of system.

D. The increase in randomness of the surroundings is greater as

compared to the decrease in randomness of the system.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_YdC7InoBMy9r


17. Assuming  do not change with temperature the

boiling point of liquid ''A'' (the thermodynamics data given below) is 

A. 300K

B. 13K

C. 150K

D. 50K

Answer:

Watch Video Solution

ΔH 0 and ΔS0

18. For the reaction

 at 300K,

Hence  is

X2O4 ( l ) → 2XO2 ( g ) , ΔU = 2.1kcal, ΔS = 20cal K − 1

ΔG

https://dl.doubtnut.com/l/_0Qnf9ktZvXC7
https://dl.doubtnut.com/l/_l9WfYSGwrZzl


A. 2.7 kcal

B.  kcal

C. 9.3 kcal

D.  kcal

Answer:

Watch Video Solution

−2.7

−9.3

19. The correct signs of  for the following four processes respectively

are 

(i) Devitri�cation of glass (ii) Desalination of sea water (iii)  (g, 10 atm) 

(g, 2 atm) (iv) C (s, graphite)  C (s, daimond)

A. 

B. 

C. 

D. 

ΔS

N2

→ N2 →

−, − , + , −

+, − , + , −

+, − , − , −

−, − , − , −

https://dl.doubtnut.com/l/_l9WfYSGwrZzl
https://dl.doubtnut.com/l/_1VEQMCodLiyz


Answer:

Watch Video Solution

20. Assume that  form an ideal solution then 

 for the addition of 1 mole of  to an

in�nity large sample of solution with a mole fraction of 0.35 for  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

C6H6 and C6H5CH3

ΔG, ΔH and ΔSat250C C6H6

C6H6

ΔG = ΔH = ΔS = 0

ΔH = 0, ΔG = ΔS = − 4582.57J

ΔH = 0, ΔG = − 4582.57J, ΔS = + 15.38j/k

ΔH = + 15.38J /kΔG = − 4582.57J, ΔS = + 15.38J /k

https://dl.doubtnut.com/l/_1VEQMCodLiyz
https://dl.doubtnut.com/l/_BEQmTns4JYFm


21. One mole of Ideal monatomic gas taken through Isochoric heating for

100K to 1000K then correct Match is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ΔSsys(Rev) ΔSsys(Irr) ΔSsur(Irr) ΔStotal(Irr)

R ln 10 R ln 10 R(0.9) R(1.403)3

2

3

2

− 3

2

− 3

2

ΔSsys(Rev) ΔSsys(Irr) ΔSsur(Irr) ΔStotal(Irr)

R ln 10 R ln 10 R(0.9) R(1.403)3

2

− 3

2

− 3

2

− 3

2

ΔSsys(Rev) ΔSsys(Irr) ΔSsur(Irr) ΔStotal(Irr)

R ln 10 R ln 10 R(1.403) R(0.9)3

2

3

2

− 3

2

3

2

ΔSsys(Rev) ΔSsys(Irr) ΔSsur(Irr) ΔStotal(Irr)

R ln 10 R(1.403) 0 03

2

− 3

2

22. Work (W) is the path function. Which of the following order is

incorrect?

A. 

B. 

C. 

Wadiabatic > WIsothermal

Wreversible > Wirreversible

WIsobaric > WIsochoric

https://dl.doubtnut.com/l/_5LK39ederqRX
https://dl.doubtnut.com/l/_ossInFyyQSz6


D. For a cyclic process W= area of cycle

Answer:

Watch Video Solution

23. Standar entropies of  are 60,40 and 

respectively for the reaction to be at equilibrium, the temperature should

be 

A. 750 K

B. 1000K

C. 1250K

D. 500K

Answer:

Watch Video Solution

x2, y2 and xy3 50JK − 1mol− 1

x2 + y2 ⇔ xy3ΔH = − 30kJ
1

2

3

2

https://dl.doubtnut.com/l/_ossInFyyQSz6
https://dl.doubtnut.com/l/_PPm2ShZwLOss


24. Temperature of an ideal gas increases in:

A. Adiabatic expansion

B. adiabatic compression

C. Isothermal expansion

D. isobaric expansion

Answer:

Watch Video Solution

25. As a rubber band is stretched, it gets warmer, when released, it gets

cooler. The correct sign of thermodynamic parameters for stretching of

rubber band is

A. 'H= 

B. 'H= 

C. 'S= 

−ve

+ve

−ve

https://dl.doubtnut.com/l/_DDHWReleH66u
https://dl.doubtnut.com/l/_0bJMdX85h0uW


D. 'S = 

Answer:

Watch Video Solution

+ve

26. A system undergoes two cyclic process 1 and 2. Process 1 is reversible

and process 2 is irreversible. The correct statement relating to the two

processes is

A.  (for process 1)= 0, while  (for process2) 

B. = 0 for process 1 and  for process 2

C. More heat can be converted to work in process 1 than in process 2

D. More work can be converted to heat in process 1 than in process 2

Answer:

Watch Video Solution

ΔS ΔS ≠ 0

qcyclic qcyclic ≠ 0

https://dl.doubtnut.com/l/_0bJMdX85h0uW
https://dl.doubtnut.com/l/_lHujgAFpvV3f
https://dl.doubtnut.com/l/_u1djA8paptuB


27. A certain gas is expanded from (1L, 10atm) to (4L, 5atm) against a

constant external pressure of 1 atm. If the initial temperature of gas is

300K and heat capacity for the process is  (use 1L atm = 100J),

then

A. |W| = 0.3 kJ

B. |q| = 15 kJ

C. 

D. 

Answer:

Watch Video Solution

50J ∘C − 1

ΔU = 14.7kJ

ΔH = 15.7kJ

28. The standard enthalpies of formation of  gas and 

are -393.7 kJ  respectively. Which of the

following are correct?

A. 

CO2 HCOOH ( l )

mol− 1 and − 409.2kJmol− 1

C ( s ) + O2 ( g ) → CO2 ( g ) ΔH = − 393.7kJmol− 1

https://dl.doubtnut.com/l/_u1djA8paptuB
https://dl.doubtnut.com/l/_AMmkcyc5Jl6R


B. 

C. 

D. 

Answer:

Watch Video Solution

CO2 ( g ) + H2 ( g ) → HCOOH ( l ) ΔH = − 15.5kJmol− 1

H2O ( l ) + CO ( g ) → HCOOH ( l ) ΔH = − 409.2kJmol− 1

C ( s ) + H2 ( g ) + O2 ( g ) → H2CO2 ( l ) ΔH = − 409.2kJmol− 1

29. For this process (overall change) which is correct 

A. q = 0, W = 0

B. q = + ve, W = − ve

https://dl.doubtnut.com/l/_AMmkcyc5Jl6R
https://dl.doubtnut.com/l/_l0WoXsQhctyw


C. 

D. 

Answer:

Watch Video Solution

q = − ve, Won the system = + ve

ΔSsys = 0, ΔUsys = 0, ΔHsys = 0

30. P and Q are two arbitrarily chosen intensive variables then

A.  is extensive property

B.  is an intensive variable

C. PQ is an intensive variable

D.  = intensive variable

Answer:

Watch Video Solution

(P + Q)

P

Q

dP

dQ

https://dl.doubtnut.com/l/_l0WoXsQhctyw
https://dl.doubtnut.com/l/_0mastpTgG1Gy


31. Assume that  form an ideal solution then 

 for the addition of 1 mole of  to an

in�nity large sample of solution with a mole fraction of 0.35 for  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

C6H6 and C6H5CH3

ΔG, ΔH and ΔSat250C C6H6

C6H6

ΔG = ΔH = ΔS = 0

ΔH = 0, ΔG = ΔS = − 4582.57J

ΔH = 0, ΔG = − 4582.57J, ΔS = + 15.38
J

k

ΔH = + 15.38 ΔG = − 4582.57J, ΔS = + 15.38
J

k

J

k

32. A �ask of 1L having  at 2.0atm and 200K is connected with

another �ask of vol 800ml having HCl(g) at 8atm & 200K through tube of

negligible volume. The two gases reacts to form  with

evolution of 43 KJ/mol heat. If heat capacity of at constant volume is

20J/K/mol and neglecting heat capacity of �ask and solid, volume of solid

NH3(g)

NH4Cl(s)

https://dl.doubtnut.com/l/_RTNc793LGm5G
https://dl.doubtnut.com/l/_mIKWMJWvWknO


formed and its pressure (R = 0.08). 

The �nal pressure in the �ask is

A. 5.375 KJ

B. 4.375 KJ

C. 6.8 KJ

D. 6.375J

Answer:

Watch Video Solution

33. A �ask of 1L having  at 2.0atm and 200K is connected with

another �ask of vol 800ml having HCl(g) at 8atm & 200K through tube of

negligible volume. The two gases reacts to form  with

evolution of 43 KJ/mol heat. If heat capacity of at constant volume is

20J/K/mol and neglecting heat capacity of �ask and solid, volume of solid

formed and its pressure (R = 0.08). 

The �nal pressure in the �ask is

NH3(g)

NH4Cl(s)

https://dl.doubtnut.com/l/_mIKWMJWvWknO
https://dl.doubtnut.com/l/_Jfd6UcnyQNwJ


A. 14.39atm

B. 1.49atm

C. 16.39atm

D. 15.39atm

Answer:

Watch Video Solution

34. `pK for the hydrolysis of ATP is

A. 

B. 90

C. 100

D. 10

Answer:

Watch Video Solution

−12.3

https://dl.doubtnut.com/l/_Jfd6UcnyQNwJ
https://dl.doubtnut.com/l/_sK7gVijlm6m6


35. If  for (1)  and  

 for (2)   

What is the Gibbs free energy of formation of  ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ΔG = − 177Kcal 2Fe(s) + O2(g) → Fe2O3(s)
3

2

ΔG = − 19Kcal 4Fe2O3(s) + Fe(s) → 3Fe3O4(s)

Fe3O4

+229.6
kcal

mol

−242.3
kcal

mol

−727
kcal

mol

−229.6
kcal

mol

36. Consider the reactions 

(i) 

S(rhombic) + 3/2O2(g) → SO3(g), ΔH1(ii)S(monoclinic) + 3/2O2(g) →

https://dl.doubtnut.com/l/_sK7gVijlm6m6
https://dl.doubtnut.com/l/_QOsvWfXsx1yr
https://dl.doubtnut.com/l/_VaMtxcQ7YUvo


(iii)  (iv) S ("monoclinic") + O_(3)(g)

rarr SO_(3)(g), DeltaH_(4)`

A.  (magnitude only)

B.  (magnitude only)

C. 

D. All

Answer:

Watch Video Solution

S(rhombic) + O3(g) → SO3(g), ΔH3

ΔH1 < ΔH2 < ΔH4

ΔH1 < ΔH3 < ΔH4

ΔH1 + ΔH4 = ΔH2 + ΔH3

37.   

 (boiling point is )  

 Hence 

for the reaction is

A. 

B. 

C2H6 ( g ) + 3.5O2 ( g ) → 2CO2 ( g ) + 3H2O ( g )

ΔSvap(H2O, l) = x1  calK − 1 T1

ΔHf(H2O, l) = x2, ΔHf(CO2) = x3, ΔHf(C2H6) = x4 ΔH

2x3 + 3x2 − x4

2x3 + 3x2 − x4 + 3x1T1

https://dl.doubtnut.com/l/_VaMtxcQ7YUvo
https://dl.doubtnut.com/l/_l6OJgBEFVofs


C. 

D. 

Answer:

Watch Video Solution

2x3 + 3x2 − x4 − 3x1T1

x1T1 + X2 + X3 − x4

38. Select the correct set of statement/s: 

I. Work done by the surrounding in case of in�nite stage expansion is

more than single stage expansion 

II. Irreversible work is always greater than reversible work. 

III. On an ideal gas in case of single stage expansion and compression

system as well as surrounding are restored back to their original states 

IV. If gas is in thermodynamic equilibrium is taken from A to state B, by

four successive single stage expansions. Then we can plot 4 points on the

P-V indicator diagram.

A. II

B. I,II,III,IV

https://dl.doubtnut.com/l/_l6OJgBEFVofs
https://dl.doubtnut.com/l/_cPsc4RYgWttz


C. I,IV

D. I,II,IV

Answer:

Watch Video Solution

39. Reactions involving gold have been of particular interest to

alchemists. Consider the following reactions, 

, 

  

In an experiment there was an absorption of 0.44 kcal when one mole of

 was mixed with 4 moles of HCl. Then the fraction of 

converted into  (percentage conversion)

A. 0.05

B. 0.06

C. 0.07

Au(OH)3 + 4HCl3 /4®HAuCl4 + 3H2O, DH = − 28kcalAu(OH)3 + 4

DH = − 36.8kcal

HAuBr4 HAuBr4

HAuCl4

https://dl.doubtnut.com/l/_cPsc4RYgWttz
https://dl.doubtnut.com/l/_bkGoWh9FZXl9


D. 0.08

Answer:

Watch Video Solution

40. Which of the following statement(s) is/are incorrect: 

Statement (a) : Reversible isothermal compression of an ideal gas

represents the limiting minimum value of the workdone (lwl) by the

surrounding on the system. 

Statement (b) : In an irreversible process, the cyclic integral of work is not

zero. 

Statement (c) : For thermodynamic changes in adiabatic process

 = constant  

Statement (d) :  is zero for reversible adiabatic expansion of an

ideal gas.

A. Statement c

B. Statement a,b,c

T( ). P
Cp .m

R

ΔSsystem

https://dl.doubtnut.com/l/_bkGoWh9FZXl9
https://dl.doubtnut.com/l/_AFPMljgZl9rg


C. Statement a,b,d

D. All

Answer:

Watch Video Solution

41. A given mass of gas expands from the state A to the state B by three

paths 1,2 and 3 as shown in the �gure. If  respectively be

the work done by the gas along three paths then: 

w1, w2 and w3

https://dl.doubtnut.com/l/_AFPMljgZl9rg
https://dl.doubtnut.com/l/_A5ZkaOBBmptQ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

w1 > w2 > w3

w1 < w2 < w3

w1 = w2 = w3

w2 < w3 < w1

42. Determine which of the following reactions at constant pressure

represent systems that do work on the surrounding environment 

I.  II. 

III. 

A. I

B. III

C. II and III

D. I and II

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

2NH3(g) → N2(g) + 3H2(g)

https://dl.doubtnut.com/l/_A5ZkaOBBmptQ
https://dl.doubtnut.com/l/_Te2wF0GU9noK


Answer:

Watch Video Solution

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

compartments. One second compartment of volume of  contains an

ideal gas at 0.8314 Mpa and 400K and while the second compartment of

volume  contains the same gas at 8.314 MPa and 500K. If the partition

between the two compartments isruptured. the �nal temperature of the

gas is:

A. 420K

B. 450K

C. 480K

D. None of these

Answer:

Watch Video Solution

3m3

2m3

1m3

https://dl.doubtnut.com/l/_Te2wF0GU9noK
https://dl.doubtnut.com/l/_uRejmprY6J1w


44. 0.5 mole each of two ideal gases

 are taken in a container and

expanded reversibly and adiabtically, during this process temperature of

gaseous mixture decreases from 350K and 250K. Find DH (in cal/mol) for

the process

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

A(Cv .m = R) and B(Cv .m = 3R)
5

2

−100R

−137.5R

−375R

45. The enthalpy of tetramerization on X in gas phase

 kJ/mol at 300K. The enthalpy of vaporisation(4X(g)®X4(g))  is − 100

https://dl.doubtnut.com/l/_uRejmprY6J1w
https://dl.doubtnut.com/l/_hGc6UuKZG01d
https://dl.doubtnut.com/l/_AWEcknGhdyd9


for liquid X and  are respectively 30kJ/mol and 72 kJ/mol respectively.

DS for tetramerization of X in liquid phase is  J/K mol at 300K. What

is the DG at 300K for tetramerization of X in liquid phase?

A. kJ/mol

B.  kJ/mol

C.  kJ/mol

D. None of these

Answer:

Watch Video Solution

X4

−125

−52

−89.5

−14.5

46. The molar heat capacity, , of helium gas is 3/2 R and is independent

of temperature. For hydrogen gas,  approaches 3/2R at very low

temperature, equal 5/2R at moderate temperature and is higher than 5/2

R at high temperatures. The statement(s) which explain this variation

is/are

Cv

Cv

https://dl.doubtnut.com/l/_AWEcknGhdyd9
https://dl.doubtnut.com/l/_RMxQ3wFTfcBw


A. Hydrogen is diatomic so at high temperature rotational and

vibrational motion also counts

B. Hydrogen is monoatomic so at high temperature rotational and

vibrational motion also counts

C. Hydrogen is diatomic so at high temperature rotational and

vibration motion are not counted

D. Cann't de�ned

Answer:

Watch Video Solution

47. Two rigid adiabatic vessels A and B which initially, contain two gases at

di�erent temperature are connected by pipe line with value of negligible

volume. The vessel 'A' contain 2 moles Ne gas  at 300K,

vessel 'B' contain 3 moles of  gas  at 400K. The volume

of A & B vessel is 4 and 6 litre respectively. The �nal total pressure (in

(Cp .m = R)
5

2

SO2 (Cp .m = 4R)

https://dl.doubtnut.com/l/_RMxQ3wFTfcBw
https://dl.doubtnut.com/l/_m5FYViz8VZl9


atm) when value is opened and 12 Kcal heat supplied through it to

vessels. [Use: R= 2 cal/mol, K and R= 0.08L. atm/mol K as per desire] 

A. 3.5 atm

B. 7 atm

C. 35 atm

D. 70 atm

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_m5FYViz8VZl9


48. From the following data at   

  

Which of the following statement(s) is/are correct: 

Statement (a):  for the reaction   

Statement (b):  for the reaction  is  

Statement (c) : Enthalpy of formation of H(g) is  kJ/mol  

Statement (d): Enthalpy of formation of OH(g) is 42 kJ/mol

A. Statement c

B. Statement a,b,d

C. Statement b,c

D. statement a,d

Answer:

Watch Video Solution

25∘C

Reaction ΔrH
∘ kJ /mol

H2(g) + O2(g) → OH(g) 42

H2(g) + O2(g) → H2Og −242

H2(g) → 2H(g) 436

O2(g) → 2O(g) 495

1

2

1

2

1

2

ΔrH
∘ H2O(g) → 2H(g) + O(g)

ΔrH
∘ OH(g) → H(g) + O(g)

−218

https://dl.doubtnut.com/l/_qzAjuf0TggUJ


49. A sample of an ideal gas with initial pressure 'P' and volume 'V' is

taken through an isothermal process during which entropy change is

found to be DS. The work done by the gas is

A. 

B. 

C. PV

D. 

Answer:

Watch Video Solution

PV ΔS

nR

nRΔS

PΔS

nRV

50. A piston cylinder device initially contains  neon (assume ideal )

at 200kPa inside at . A valve is now opened and neon is allowed to

escape until the volume reduces to half the initial volume. At the same

time heat transfer with outside at  ensures a constant temperature

0.2m3

T1
∘C

T2
∘C

https://dl.doubtnut.com/l/_PEg5sDj8HtQH
https://dl.doubtnut.com/l/_ikaMWLEHHKQE


inside. Select correct statement(s) for given process 

A.  must be zero

B.  can not be zero

C. q may be +ve

D. q may be -ve

Answer:

Watch Video Solution

ΔU

ΔU

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


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

A. the system of constant entropy and constant volume will attain the

equilibrium in a state of minimum energy

B. the entropy of the universe is on the increase

C. the process would be spontaneous when

D. the process would be spontaneous when

Answer:

Watch Video Solution

(ΔS)E .V < 0, (ΔE)S .V > 0

(ΔS)E .V > 0, (ΔE)S .V < 0

52. Which of the following statements are correct?

https://dl.doubtnut.com/l/_vLMD9IC4v2Eq
https://dl.doubtnut.com/l/_3h9suBE6KP5G


A. For the reaction  (calcite)  (aragonite) given: 

 (calcite)=  kJ/mol,  (aragonite)= 

kJ/mol, then calcite form is more stable at standard conditions

B. For the reaction (1) C (diamond)   

(2) C (graphite) . Then more heat is

evolved in reaction

C.  at 

D. For the exothermic reaction

Answer:

Watch Video Solution

CaCO3 → CaCO3

ΔfG
∘
298 −1128.8 ΔfG

∘
298 −1127.75

+2H2(g) → CH4(g)ΔH1

+4H(g) → CH4(g) + H2

ΔfH
0(I2, g) = ΔsubH

0(I2, s) 25∘C

2Ag(s) + 1/2O2(g) → 2Ag2O(s)  at298K. ΔH < ΔU

53. The normal boiling point of a liquid 'A' is 350K.  at normal

boiling point is 35 kJ/mole. Pick out the correct statement(s). (Assume

 to be independent of pressure)

ΔHvap

ΔHvap

https://dl.doubtnut.com/l/_3h9suBE6KP5G
https://dl.doubtnut.com/l/_nCkYYEoCnewP


A.  mole at 350K and 0.5 atm

B.  mole at 350K and 0.5 atm

C.  mole at 350K and 2 atm

D.  mole at 350K and 2 atm

Answer:

Watch Video Solution

ΔSvaporisation > 100J /K

ΔSvaporisation < 100J /K

ΔSvaporisation < 100J /K

ΔSvaporisation = 100100J /K

54. Choose the correct statements:

A. Temperature, enthalpy and entropy are state functions

B. For reversible and irreversible both isothermal expansion of an

ideal gas, change in internal energy and enthalpy is zero.

C. For a reaction in which , entropy change is not always

zero.

Δng = 0

https://dl.doubtnut.com/l/_nCkYYEoCnewP
https://dl.doubtnut.com/l/_t9N5fff29rlX


D. The entropy change associated with reversible isothermal

expansion of an ideal gas is equal to 2.303R 

Answer:

Watch Video Solution

log10

P1

P2

https://dl.doubtnut.com/l/_t9N5fff29rlX

