
CHEMISTRY

BOOKS - G.R. BATHLA & SONS CHEMISTRY (HINGLISH)

Chemical Thermodynamics and Thermochemistry

Example

1. A gas expands by 0.5L against a constant pressure of 1atm. Calculate

the work done in joule and calorie.

Watch Video Solution

2. One mole of an ideal gas is put through a series of changes as shown

in the graph in which A, B,  and C, mark the three stages of the system. At

each stage the variables are shown in the graph. 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_E1XElVibkF2v
https://dl.doubtnut.com/l/_msZ4DUHEMMxx


a. Calculate the pressure at three stages of system. 

b. Name the process during the following chnages: 

i. A to B ii. B to C  

iii. CtoA iv. Overall change  

Watch Video Solution

3. The diagram shows a PV graph of a thermodynamic behavious of an

ideal gas. Find out from this graph (i) work done in the process

A → B, B → C, C → D and D → A, (ii) work done in the complete cycle  

A → B → C → D → A.

View Text Solution

https://dl.doubtnut.com/l/_msZ4DUHEMMxx
https://dl.doubtnut.com/l/_t157NboOIq96


4. Calculate the work done when 1.0 mol of water at 373K vaporises

against an atmosheric pressure of 1.0atm. Assume ideal gas behaviour.

Watch Video Solution

5. Identify di�erent steps in the following cyclic process: 

Watch Video Solution

https://dl.doubtnut.com/l/_HafEGxxBgxEY
https://dl.doubtnut.com/l/_KiCypzEzwpKR


6. 1mol of a mono-atomic gas is subjected to following cyclic process:  

  

a. Calculate T1 and T2.  

b. Calculate ΔU, q,  and W in calories in each step of cyclic process.

Watch Video Solution

7. If 500 calorie of heat energy are added to a system and the system

does 350 calorie of work on the surroundings, what is the energy change

of the system?

Watch Video Solution

https://dl.doubtnut.com/l/_saJKl2mlhZf6
https://dl.doubtnut.com/l/_XjFKWNb1jHDS
https://dl.doubtnut.com/l/_fv0fVaqSjVmR


8. If 100 calorie of heat are added to the same system as in example 1 and

a work of 50 calorie is done on the system, calculate the energy change of

the system.

Watch Video Solution

9. A gas contained in a cylinder �tted with a frictionless piston expands

against a constant pressure 1 atmosphere from a volume of 4 litre to a

volume of 14 litre. In doing so, it absorbs 800 J thermal energy from

surroundings. Determine ΔU for the process.

Watch Video Solution

10. Calculate the lattice energy of the reaction 

Li⊕ (g) + CIΘ (g) → LiCI(s)  

from the following data: 

ΔsubH
Θ (Li) = 160.67kJmol - 1,

1
2
D CI2 = 122.17kJmol - 1, IP(Li) = 520.07kJmol

, EA(CI) = - 365.26kJmol - 1 and ΔfH
Θ (LiCI) = - 401.66kJmol - 1

( )

https://dl.doubtnut.com/l/_fv0fVaqSjVmR
https://dl.doubtnut.com/l/_pEsaVDNe47ge
https://dl.doubtnut.com/l/_E8a35yDg2Qxc


Watch Video Solution

11. When a mole of crystalline sodium chloride is prepared, 410kJ of heat

is produced. The heat of sublimation of sodium metal is 180.8kJ. The heat

of dissociation fo chloride gas into atoms is 242.7kJ. The ionisation

energy of Na and electron a�nity of CI are 493. kJ and -368.2kJ,

respectively. calculate the lattice enegry of NaCI.

Watch Video Solution

12. 0.5 g of benzoic acid was subjected to combustion in a bomb

calorimeter at 15 ∘C when the temperature of the calorimeter system

(including water) was found to rise by 0.55 ∘C. Calculate the heat of

combustion of benzoic acid (i) at constant volume and (ii) at constant

pressure. the thermal capacity of the calorimeter including water was

found to be 23.85 kJ.

Watch Video Solution

https://dl.doubtnut.com/l/_E8a35yDg2Qxc
https://dl.doubtnut.com/l/_fhNnWuyDVfZQ
https://dl.doubtnut.com/l/_Wf2pYQu9A85F


13. A sample of 0.16gCH4 was subjected to combustion at 27 ∘C in a

bomb calorimeter. The temperature of the calorimeter system (including

water) was found to rise by 0.5 ∘C. Calculate the heat of combustion of

methane at (a) constant volume and (b) constant pressure. The thermal

capacity of calorimeter system is 17.0kJK - 1 and R = 8.314JK - 1mol - 1.

Watch Video Solution

14. The heat of combustion of ethane gas is -368kcalmol - 1. Assuming that

60 %  of heat is useful, how many m3 of ethane measured at NTP must be

burned to supply heat to convert 50kg of water at 10 ∘C to steam at 

100 ∘C?

Watch Video Solution

15. Will the reaction, 

I2(s) + H2S(g) → 2HI(g) + S(s)  

https://dl.doubtnut.com/l/_eRIgXbE3xz27
https://dl.doubtnut.com/l/_npiT364sWUZ0
https://dl.doubtnut.com/l/_FXvblZwHl1uE


proceed spontaneously in the forward direction of 298K  

ΔfG
ΘHI(g) = 1.8kJmol - 1, ΔfG

ΘH2S(g) = 33.8kJmol - 1?

Watch Video Solution

16. Compute the standard free enegry of the reaction at 27 ∘C for the

combustion for methane using the give data: 

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)  

Species CH4 O2 CO2 2H2O(l)

ΔfH
Θ kJmol - 1 -74.8 - -393.5 -285.8

SΘ JK - 1mol - 1 186 205 214 70

Watch Video Solution

( )
( )

17. The emf of the cell reaction 

Zn(s) + Cu2 + (aq) → Zn2 + (aQ) + Cu(s)  

is 1.1V. Calculate the free enegry change for the reaction. If the enthalpy

of the reaction is -216.7kJmol - 1, calculate the entropy change for the

reaction.

https://dl.doubtnut.com/l/_FXvblZwHl1uE
https://dl.doubtnut.com/l/_VJ8h905GEOAU
https://dl.doubtnut.com/l/_HltxRMYzPGHV


Watch Video Solution

18. Calculate the equilibrium constant for the reaction

Cu(s) + 2Ag + (aq) → Cu2 + (aq) + 2Ag(s), E ∘

cell = 0.46V.

Watch Video Solution

19. Calculate ΔGΘ  for the following reaction:  

CO(g) +
1
2

O2(g) → CO2(g), ΔHΘ = - 282.84kJ  

Given, 

SΘ
CO2

= 213.8JK - 1mol - 1, SΘ
CO (g ) = 197.9JK - 1mol - 1, SΘ

O2
= 205.0JK - 1mol - 1

,

Watch Video Solution

( )

20. For the reaction 

A(s) → B(s) + C(s)  

https://dl.doubtnut.com/l/_HltxRMYzPGHV
https://dl.doubtnut.com/l/_L0wsITOkUrAw
https://dl.doubtnut.com/l/_FLo9hesabt37
https://dl.doubtnut.com/l/_iAAVtLofaEHS


Solved Example

Calculate the entropy change at 298K and 1atm if absolute etropies (in 

JK - 1mol - 1  are  

A = 130, B = 203, C = 152

Watch Video Solution

)

21. Calculate the maximum e�ciency of an engine operating between

100 ∘C and 25 ∘C

Watch Video Solution

22. Heat supplied to a Carnot engine is 453.6kcal. How much useful work

can be done by the engine that works between 10 ∘C and 100 ∘C?

Watch Video Solution

https://dl.doubtnut.com/l/_iAAVtLofaEHS
https://dl.doubtnut.com/l/_mLcZzYfgzi4W
https://dl.doubtnut.com/l/_KHS1Bz12scPy


1. 1 mole of Fe2O3 and  2 mole of Al are mixed at temperature 25 ∘C and

the reaction is completedto give: 

Fe2O3(s) + 2Al(s) → Al2O3(s) + 2Fe(l), ΔH = - 850kJ  

The liberated heat is retained within the products, whose combined

speci�c heat over a wide temperature range is about 0.8Jg - 1K - 1. The

melting point of iron is 1530 ∘C. Show that the quantity of heat liberated

is su�cient to raise the temperature of the product to the melting point

of iron in order to get it welded.

Watch Video Solution

2. Calculate w and ΔU for the conversion of 0.5 mole of water at 100 ∘C

to steam at 10 atm pressure. Heat of vaporisation of water at 100 ∘C is 

40670Jmol - 1

View Text Solution

https://dl.doubtnut.com/l/_Belp0YaQ1kle
https://dl.doubtnut.com/l/_iI7ZdMqpIeVi


3. Calculate the work done when 50 g of iron is dissolved in HCl at 25 ∘C

in (i) a cloed vessel and (ii) an open beaker when the atmospheric

pressure is 1atm.

Watch Video Solution

4. 5 moles of oxygen are heated at constant volume from 10 ∘C to 20 ∘C.

The change in internal energy of a gas. 

CP = 7.03calmol - 1deg - 1 and R = 8.3Jmol - 1deg - 1

Watch Video Solution

[ ]

5. Calculate the amount of work done by 2 mole of an ideal gas at 298 K in

reversible isothermal expansion from 10 litre to 20 litre.

Watch Video Solution

https://dl.doubtnut.com/l/_XRswM2y6ca4S
https://dl.doubtnut.com/l/_Ns3OqwdL4u94
https://dl.doubtnut.com/l/_7D6vGOlCytwn


6. 5 moles of an ideal gas expand isothermally and reversible from a

pressure of 10 atm to 2 atom at 300K. What is the largest mass which can

be lifted through a height of 1 metre in this expansion?

Watch Video Solution

7. Two moles of an ideal monoatomic gas at NTP are compressed

adiabatically and reversibly to occupy a volume of 4.48dm3. Calculate the

amount of work done, ΔU, �nal temperature and pressure of the gas. CV

for ideal gas = 12.45 J K - 1mol - 1

Watch Video Solution

8. A certain volume of dry air at NTP is expanded reversible to four times

its volume (a) isothermally (b) adiabatically. Calculate the �nal pressure

and temperature in each case, assuming ideal behaviour. 

(
CP

CV
 for air=1.4)

https://dl.doubtnut.com/l/_wj8ZvsgP9A5h
https://dl.doubtnut.com/l/_HNcZHx6DH83u
https://dl.doubtnut.com/l/_87WXXsLkYS4t


Watch Video Solution

9. Calculate q,w, ΔU and ΔH for the reversible isothermal expansion of

one mole of an ideal gas at 127 ∘C from a volume of 10dm3 to 20dm3.

Watch Video Solution

10. A gas expands from 3dm3 to 5dm3 against a constant pressure of 3

atm. The work done during expansion is used to heat 10 mol of water at a

temperature of 290 K. Calculate �nal temperature of water. Speci�c heat

of water = 4.184Jg - 1K - 1

Watch Video Solution

11. 10g of argon gas is compressed isothermally and reversibly at a

temperature of 27 ∘C from 10L to 5L. Calculate q, w, ΔU, and ΔH for this

process. R = 2.0calK - 1mol - 1, log102 = 0.30. Atomic weight of Ar = 40.

Watch Video Solution

https://dl.doubtnut.com/l/_87WXXsLkYS4t
https://dl.doubtnut.com/l/_Q77fHmDaOAsB
https://dl.doubtnut.com/l/_pOVlq55HcmQr
https://dl.doubtnut.com/l/_d43KjdQuEObu


12. Calculate the maximum work done in expanding 16g of oxygen at 300K

occupying volume of 5dm3 and isothermally untill the volume become 

25dm3?

Watch Video Solution

13. How much heat is required to change 10g ice at 0 ∘C to steam at 

100 ∘C? Latent heat of fusion and vaporisation for H2O are 80clg - 1 and 

540calg - 1, respectively. Speci�c heat of water is 1calg - 1.

Watch Video Solution

14. A swimmer coming out from a pool is covered with a �lm of water

weighing about 80g. How much heat must be supplied to evaporate this

water ? If latent heat of evaporation for H2O is 40.79kJmol - 1 at 100 ∘C.

Watch Video Solution

https://dl.doubtnut.com/l/_d43KjdQuEObu
https://dl.doubtnut.com/l/_6aMOrpvDQ7BC
https://dl.doubtnut.com/l/_XUxphcGYUFG9
https://dl.doubtnut.com/l/_GMZbtxGGfUvv


15. The heat of combustion of ethylene at 18 ∘C and at constant volume

is -335.8 kcal when water is obtained in liquid state. Calculate the heat of

combusion at constant pressure and at 18 ∘C.

Watch Video Solution

16. The enthalpy of formation of methane at constant pressure and 300K

is -75.83kJ. What will be the heat of formation at constant volume? 

R = 8.3JK - 1mol - 1

Watch Video Solution

[ ]

17. Calculate the enthalpy change for the following reaction: 

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)  

given, enthalpies of formation of CH4, CO2 and H2O are -74.8kJ  

mol - 1, - 393.5kJ mol - 1 and - 286.2kJ ml - 1 respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_GMZbtxGGfUvv
https://dl.doubtnut.com/l/_feYWVTymf6Gj
https://dl.doubtnut.com/l/_dSgw1hOw9AV0
https://dl.doubtnut.com/l/_q7Rks8rWhfQr


18. The standard heats of formation at 298K for

CCl4(g), H2O(g), CO2(g) and HCl(g) are -25.5, - 57.8, - 94.1 and - 22.1

kcal mol - 1 respectively. Calculate ΔH ∘

298 for the reaction.  

CCl4(g) + 2H2O(g) → CO2(g) + 4HCl(g).

Watch Video Solution

19. The molar heat of formation of NH4NO3(s) is -367.5kJ and those of 

N2O(g) and H2O(l) are +81.46kJ and - 285.78kJ respectively at 25 ∘C and

1 atmospheric pressure. Calculate the ΔH and ΔU for the reaction,  

NH4NO3(s) → N2O(g) + 2H2O(l)

Watch Video Solution

20. The heats of combustion of CH4 and C4H10 are -890.3 and 

-2878.7kJmol - 1, respectively. Which of the two has greater e�ciency as

fuel per gram?

https://dl.doubtnut.com/l/_q7Rks8rWhfQr
https://dl.doubtnut.com/l/_S6aShDjmEuP4
https://dl.doubtnut.com/l/_B8a2Y8cWa922
https://dl.doubtnut.com/l/_zdrNnAmaQWB2


Watch Video Solution

21. In a gobar gas plant, gobar gas is formed by bacterial fermentation of

animal refuse. It mainly contains methane and its heat of combustion is

-809kJmol - 1 according to following equation:  

CH4 + 2O2 → CO2 + 2H2O, ΔH = - 809kJ  

How much gobar gas would have to be produced per day for a small

village of 50 families, it it is assumed that each family requires 20000kJ of

enegry per day? The methane content in gobar gas is 80 %  by mass.

Watch Video Solution

22. The standard molar heats of formation of ethane, carbon dioxide, and

liquid water are -21.1, - 94.1, and -68.3kcal, respectively. Calculate the

standard molar heat of combustion of ethane.

Watch Video Solution

https://dl.doubtnut.com/l/_zdrNnAmaQWB2
https://dl.doubtnut.com/l/_e8FgjgUptMlW
https://dl.doubtnut.com/l/_AQfvBy5iXdsl
https://dl.doubtnut.com/l/_4iBilBlLb3n7


23. An intimate mixture of ferric oxide and aluminium is used as solid fuel

in rockets. Calculate the fuel value per cm3 of the mixture. Heats of

formation and densities are as follows: 

Hf Al2O3
= - 399kcal mol - 1, Hf Fe2O3

= - 199kcal mol - 1 ltbr.

Density of Fe2O3 = 5.2g /cm3, Density of Al = 2.7g /cm3

Watch Video Solution

( ) ( )

24. When 2mole of C2H6 are completely burnt -3129kJ of heat is

liberated. Calculate the heat of formation of C2H6. ΔfH
Θ  for CO2 and 

H2O are -395 and -286kJ, respectively.

Watch Video Solution

25. Standard heat of formation of CH4, CO2 and H2O (g )  are 

-76.2, - 394.8 and -241.6kJmol - 1 respectively. Calculate the amount of

heat evolved by burning 1m3 of CH4 measured under normal conditions.

Watch Video Solution

https://dl.doubtnut.com/l/_4iBilBlLb3n7
https://dl.doubtnut.com/l/_5Pq67Fm3JjAJ
https://dl.doubtnut.com/l/_dhqjI6DyBQ4N


26. A gas mixture of 3.67L of ethylene and methane on complete

combustion at 25 ∘C produces 6.11L of CO2. Find out the heat evolved

on buring 1L of the gas mixture. The heats of combustion of ethylene and

methane are -1423 and -891kJmol - 1, respectively, at 25 ∘C.

Watch Video Solution

27. 150mL of 0.5N nitric acid solution at 25.35 ∘C was mixed with 150mL

of 0.5N sodium hydroxide solution at the same temperature. The �nal

temperature was recorded to be 28.77 ∘C. Calculate the heat of

neutralisation of nitric acid with sodium hydroxide.

Watch Video Solution

28. Whenever an acid is neutralised by a base, the net reaction is 

H⊕ (aq) +
Θ
OH(aq) → H2O(l), ΔH = - 57.1kJ  

Calculated the heat evolved for the following experiments? 

https://dl.doubtnut.com/l/_dhqjI6DyBQ4N
https://dl.doubtnut.com/l/_6tLvrmlIT0ft
https://dl.doubtnut.com/l/_MzowT4KYfMFg
https://dl.doubtnut.com/l/_X7iBdl0x9R9J


a. 0.50mol of HCI solution is neutralised by 0.50mol of NaoH solution.  

b. 0.50mol of HNO3 solution is mixed with 0.30mol of KOH solution.  

c. 100mL of 0.2MHCI is mixed with 100mL fo 0.3MNaOH solution.  

d. 400mL of 0.2MH2SO4 is mixed with 600mL of 0.1MKOH solution.

Watch Video Solution

29. 100cm3 of 0.5NHCI solution at 299.95K was mixed with 100cm3 of 

0.5NNaOH solution at 299.75K in a thermos �ask. The �nal temperature

was found to be 302.65K. Calculate the enthalpy of neutralisation of HCI.

Water equivalent of thermos �ask is 44g.

Watch Video Solution

30. When a student mixed 50mL of 1MHCI and 150mL of 1MNaOH in a

co�ee cup calorimeter, the temperature of the resultant solution

increases from 21 ∘C to 27.5 ∘C. Assuming that the calorimeter absorbs

only a negligible quantity of heat, that the total volume of solution is

100mL, its density 1gm - mL - 1 and that its speci�c heat is 4.18Jg - 1.

https://dl.doubtnut.com/l/_X7iBdl0x9R9J
https://dl.doubtnut.com/l/_Ljpd3OR1xQUd
https://dl.doubtnut.com/l/_FVKKR1Ge4Y0O


calculate: 

a. The heat change during mixing. 

b. The enthalpy change for the reaction 

HCI(aq) + NaOH(aq) → NaCI(aq) + H2O(aq)

Watch Video Solution

31. The enthalpies of neutralisation of a string acid HA and a weaker acid 

HB by NaOH are -13.7 and -12.7kcalEq - 1, respectively. When one

equivalent of NaOH is added to a mixture containing one equivalent of 

HA and HB, the enthalpy change was -13.5kcal. In what ratio is the base

distributed between HA and HB?

Watch Video Solution

32. Calculate the standard heat of formation of carbon disulphide (l).

Given that the standard heats of combustion of carbon (s), sulphur (s)

and carbon disulphide (l) are -393.3, -293.72 and -1108.76 kJ mol - 1

respectively.

https://dl.doubtnut.com/l/_FVKKR1Ge4Y0O
https://dl.doubtnut.com/l/_kG9PZsC8Leat
https://dl.doubtnut.com/l/_01rAw4sXipc7


Watch Video Solution

33. Calculate the heat of formation of acetic acid form the following date: 

a. CH3COOH(l) + 2O2(g) → 2CO2(g) + 2H2O(l)ΔHΘ = - 200.0kcal  

b. C(s) + O2(g) → CO2(g), ΔHΘ = - 94.0kcal  

c. H2(g) +
1
2
O2(g) → H2O(l), ΔHΘ = - 68.0kcal

Watch Video Solution

34. Given the following standard heats of reactions: 

(a) heat of formation of water = - 68.3kcal, (b) heat of combustion of 

C2H2 = - 310.6kcal, (c ) heat of combustion of ethylene = - 337.2kcal.

Calculate the heat of reaction for the hydrogenation of acetylene at

constant volume and at 25 ∘C.

Watch Video Solution

https://dl.doubtnut.com/l/_01rAw4sXipc7
https://dl.doubtnut.com/l/_ZZ942OXjWphT
https://dl.doubtnut.com/l/_6hIcANcszb6f


35. For the following reaction, 

Cdiamond + O2 → CO2(g), ΔH = - 94.3 kcal  

Cgraphite + O2 → CO2(g), ΔH = - 97.6 kcal  

the heat require to change 1 g of 

Cdiamond → Cgraphite is:

Watch Video Solution

36. Methanol can be prepared synthetically by heating carbon monoxide

and hydrogen gases under pressure in the presenc eof a catalyst. The

reaction is 

CO(g) + 2H2(g) → CH3OH(l)  

Determine the enthalpy of this reaction by an appropriate combinantion

of the following date: 

a. C ( graphite ) +
1
2
O2(g) → CO(g), ΔHΘ = - 110.5kJmol - 1  

b. C ( graphite ) + O2(g) → CO2(g), ΔHΘ = - 393.5kJmol - 1  

c. H2(g) +
1
2O2(g) → H2O(l), ΔHΘ = - 285.9kJmol - 1  

d. CH3OH(l) +
3
2
O2(g) → CO2(g) + 2H2O(l), ΔHΘ = - 726.6kJmol - 1

https://dl.doubtnut.com/l/_3gYS0sxYBgfG
https://dl.doubtnut.com/l/_VXK4IaXVqIIL


Watch Video Solution

37. How much heat will be required to make 2kg of calcium carbide 

CaC2  according to the following reaction?  

CaO(s) + 3C(s) → CaC2(s) + CO(g)  

The heats of formations of caO(s), CaC2(s), and CO(g) are -151.0, - 14.0

,and -26.0kcal, respectively.

Watch Video Solution

( )

38. Calculate ΔH of the reaction, H -

H
∣

C ∣CI - CI(g) → C(s) + 2H(g) + 2CI(g) 

Bond enegry for C - H bond and C - CI bond are 400kJ and 320kJ,

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_VXK4IaXVqIIL
https://dl.doubtnut.com/l/_rWLirmQZiXO9
https://dl.doubtnut.com/l/_CxMdNJOPJT6I


39. Calculate the enthalpy of the following reaction: 

H2C = CH2(g) + H2(g) → CH3 - CH3(g)  

The bond enegries of C - H, C - C, C = C, and H - H are 99, 83, 147,and 

104kcal respectively.

Watch Video Solution

40. The bond dissociation energy of gaseous H2, Cl2 and HCl are 104, 58

and 103kcalmol - 1 respecitvely. Calculate the enthalpy of formation for 

HCl gas.

Watch Video Solution

41. Calculate the enthalpy of formation of ammonia from the following

bond enegry data: 

(N - H)bond = 389kJmol - 1, (H - H)bond = 435kJmol - 1, and 

(N ≡ N)bond = 945.36kJmol - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_AhCTVUSbAoDT
https://dl.doubtnut.com/l/_QUtPLyZqRG5e
https://dl.doubtnut.com/l/_h7fUfo0gcThD


Watch Video Solution

42. Calculate the resonance enegry of N2O form the following data  

ΔfH
ΘofN2O = 82kJmol - 1  

Bond enegry of N ≡ N, N = N, O = O,  and N = O bond is 946, 418, 498,

and 607kJmol - 1, respectively.

Watch Video Solution

43. The enthalpies for the following reactions ΔHΘ  at 25 ∘C are given

below. 

a. 
1
2
H2(g) +

1
2
O2(g) → OH(g)  

ΔH = 10.06kcal  

b. H2(g) → 2H(g), ΔH = 104.18kcal  

c. O2(g) → 2O(g), ΔH = 118.32kcal  

Calculate the O - H bond energy in the hydroxyl radical.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_h7fUfo0gcThD
https://dl.doubtnut.com/l/_THTJZc8uOhC8
https://dl.doubtnut.com/l/_b1rNtC8rpil6
https://dl.doubtnut.com/l/_N3UcA3CriNmT


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

benzene (l) at 25 ∘C are -156 and +49kJmol - 1, respectively. The standard

enthaly of hydrogenation of cyclohenxene (l) at 25 ∘C is -119kJmol - 1 Use

this data to estimate the magnitude of the resonance enegry of benzene.

Watch Video Solution

45. Calculate heat of combusion of ethene: 

Watch Video Solution

46. Using the data (all values are in kilocalorie per mole at 25 ∘C) given

below, calculate the bond enegry of C - C and C - H bonds.  

ΔHΘ  combustion of ethane = - 372.0  

ΔHΘ  combustion of propane = - 530.0  

https://dl.doubtnut.com/l/_N3UcA3CriNmT
https://dl.doubtnut.com/l/_W6LxJ2LUVkaq
https://dl.doubtnut.com/l/_8YXezHl7jwOc


ΔHΘ  for C( garphite) → C(g) = + 172.0  

Bond enegry of H - H bond = + 104.0  

ΔfH
ΘofH2O(l) = - 68.0  

ΔfH
ΘofCO2(g) = - 94.0

Watch Video Solution

47. Using the bond enthalpy data given below, calculate the enthalpy of

formation of acetone (g). 

Bond enegry C - H = 413.4kJmol - 1,  

Bond enegry C - C = 347.0kJmol - 1,  

Bond enegry C = O = 728.0kJmol - 1,  

Bond enegry O = O = 495.0kJmol - 1,  

Bond enegry H - H = 435.8kJmol - 1,  

ΔsubH
ΘC(s) = 718.4kJmol - 1

Watch Video Solution

https://dl.doubtnut.com/l/_8YXezHl7jwOc
https://dl.doubtnut.com/l/_6bT9JVDvRs1w


48. The enthalpy change for transition of liquid water to steam is 40.8 kJ

mol - 1 at 373K. Calculate ΔS for the process.

Watch Video Solution

49. What is entropy change for the conversion of one gram of ice to

water at 273 K and one atmospheric pressure? 

ΔHfusion = 6.025kJ mol - 1

Watch Video Solution

( )

50. Calculate the enthalpy of vaporisation per mole for ethanol. Given

ΔS = 109.8JK - 1mol - 1 and boiling point of ethanol is 78.5 ∘ .

Watch Video Solution

https://dl.doubtnut.com/l/_cHANiazNTGQC
https://dl.doubtnut.com/l/_7zYahWYfG0ro
https://dl.doubtnut.com/l/_x4GlPiFLH1Xn


51. Calculate the entrpoy change for the following reversible process: 

α - T ∈ ⇔ β - T ∈  at  

1mol at 1atm at 300K  

ΔtransH = 2090Jmol - 1

Watch Video Solution

( )

52. What is the entropy change (in JK - 1mol - 1) when one mole of ice is

converted into water at 0 ∘C?  

(The enthalpy change for the conversion of ice to liquid water is

6.0KJmol - 1 at 0 ∘C)

Watch Video Solution

53. The enthalpy of vaporisation of liquid diethly ether - C2H5 2
O,  is 

26.0kJmol( - 1) at its boiling point 35.0 ∘C . Calculate ΔS for conversion

of : (a) liquid to vapour, and (b) vapour to liquid at 35 ∘C.

W h Vid S l i

( )
( )

https://dl.doubtnut.com/l/_hTAfkX3AXjkM
https://dl.doubtnut.com/l/_4fTCVA8HNWvY
https://dl.doubtnut.com/l/_kmAdfBZRL2SH


Watch Video Solution

54. Calculate entropy change when 10 moles of n ideal gas expands

reversibly and isothermally from an initial volume of 10 liter of 100 litre at

300 K.

Watch Video Solution

55. Oxygen gas weighing 64 g is expanded from 1 atm to 0.25 atm at

30 ∘C calculate entropy change, assuming the gas to be ideal.

Watch Video Solution

56. Calculate the change in entropy when 1 mole nitrogen gas expands

isothermally and reversibly from an initial volume of 1 litre to a �nal

volume of 10 litre at 27 ∘C

Watch Video Solution

https://dl.doubtnut.com/l/_kmAdfBZRL2SH
https://dl.doubtnut.com/l/_1t2vGbctBpuN
https://dl.doubtnut.com/l/_qvyWRmrD1L1u
https://dl.doubtnut.com/l/_oImosjlrCxtI


57. ΔH and ΔS for the reaction:  

Ag2O(s) → 2Ag(s) + (1 /2)O2(g)  

are 30.56kJmol - 1 and 66.0JJK - 1mol - 1 respectively. Calculate the

temperature at which free energy change for the reaction will be zero.

Predict whether the forward reaction will be favoured above or below this

temperature.

Watch Video Solution

58. For the reaction 

2NO(g) + O2(g) → 2NO2g  

Calculate ΔG at 700K when enthalpy and entropy changes are 

-113.0kJ mol - 1 and -145J" "K^(-1)mol^(-1)` respectively.

Watch Video Solution

59. In the reaction A + + B → A + B +  there is no entropy change. If

enthalpy change is 22 kJ of A + , calculate ΔG for the reaction.

https://dl.doubtnut.com/l/_lZbqr306oTKy
https://dl.doubtnut.com/l/_VfejF60E89Ky
https://dl.doubtnut.com/l/_WLRQqxDgcBkm


Watch Video Solution

60. ΔH and ΔS for the reaction Br2(l) + Cl2(g) → 2BrCl(g) are 29.37 kJ and

104.7J K - 1 respectively. Above what temperature will this reaction

become spontaneous?

Watch Video Solution

61. Calculate the temperature at which liquid water will be in equilibrium

with water vapour. 

ΔHvap = 40.73kJ mol - 1 and ΔSvap = 0.109kJ mol - 1 K - 1

Watch Video Solution

62. Zinc reacts with dilute hydrochloric acid to give hydrogen at 17 ∘C.

The enthalpy of the reaction is -12.55kJ mol - 1 of zinc and entropy change

equals 5.0 J k - 1 mol - 1 for the reaction. Calculate the free energy change

and predict whether the reaction is spontaneous or not.

https://dl.doubtnut.com/l/_WLRQqxDgcBkm
https://dl.doubtnut.com/l/_JCgbouNs1rD2
https://dl.doubtnut.com/l/_YIgxLhKqcj0u
https://dl.doubtnut.com/l/_rpzvQdJiHzbq


Watch Video Solution

63. ΔH and ΔS for the system H2O(l) ⇔ H2O(g) at 1atm are 40.63kJmol - 1

and 108.8JK - 1mol - 1, respectively. Calculate the temperature at which the

rates of forward and backward reactions will be the same. Predict the sign

of free enegy for this transformation above this temperature.

Watch Video Solution

64. For the reaction, 

SOCI2 + H2O → SO2 + 2HCI  

the enthalpy of reaction is 40.0kJ and the entropy of reaction is 336JK - 1.

Calculate ΔG at 300K and predict the neture of the reaction.

Watch Video Solution

65. The standard enthalpy and entropy changes for the reaction in

equilibrium for the forward direction are given below: 

https://dl.doubtnut.com/l/_rpzvQdJiHzbq
https://dl.doubtnut.com/l/_jxrTfG1EREdp
https://dl.doubtnut.com/l/_jxd762lUq2cR
https://dl.doubtnut.com/l/_1kOljtYqMMko


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

ΔH ∘

300K = - 41.16kJmol - 1  

ΔS ∘300K = - 4.24 × 10 - 2kJmol - 1  

ΔH ∘

1200K = - 32.93KJmol - 1 

ΔS ∘1200K = - 2.96 × 10 - 2kJmol - 1  

Calculate Kp at each temperature and predict the direction of reaction at 

300K and 1200K, when PCO = PCO2
= PH2

= PH2O
= 1 atm at initial state.

Watch Video Solution

66. The standard Gibbs free energies for the reaction at 1773K are given

below: 

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

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

Discuss the possibility of reducing AI2O3 and PbO with carbon at this

temperature, 

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

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

Watch Video Solution

https://dl.doubtnut.com/l/_1kOljtYqMMko
https://dl.doubtnut.com/l/_4U9VS1FyKzHd


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

oxidiser. The reaction is 

CH3OH(l) +
3
2
O2(g) → CO2(g) + 2H2O(l)  

Calculated standard Gibbs free enegry change for the reaction that can

be converted into electircal work. If standard enthalpy of combustion for

methanol is -702kJmol - 1, calculate the e�ciency of converstion of Gibbs

energy into useful work. 

ΔfG
Θ  for CO2, H2O, CH3OH, O2 is -394.00, - 237.00, - 166.00and

0kJmol - 1 respectively.

Watch Video Solution

68. What is the equilibrium constant Kc for the following reaction at 400K

? 

2NOCI(g) ⇔ 2NO(g) + CI2(g)  

ΔHΘ = 77.2kJmol - 1 and ΔSΘ = 122JK - 1mol - 1at400K.

Watch Video Solution

https://dl.doubtnut.com/l/_4U9VS1FyKzHd
https://dl.doubtnut.com/l/_YphKRI2U7BRV
https://dl.doubtnut.com/l/_OyeWrm3oM5sa


69. For the equilibrium, 

PCI5(g) ⇔ PCI3(g) + CI2(g)at25 ∘CKc = 1.8 × 10 - 7 

Calculate ΔGΘ  for the reaction R = 8.314JK - 1mol - 1 .

Watch Video Solution

( )

70. The equilibrium constant at 25 ∘C for the process:  

CO3 + (aq) + 6NH3(aq) ⇔ Co NH3 6
3 + (aq) is 2 × 107.  

Calculate the value of ΔGΘ  at 25 ∘Cat25 ∘C R = 8.314JK - 1mol - 1 .  

In which direction the reaction is spontaneous when the recatants and

proudcts are in standard state?

Watch Video Solution

[ ( ) ]
[ ]

71. The equilibrium constant for the reaction 

CO2(g) + H2(g) ⇔ CO(g) + H2O(g)at298K is 73. Calculate the value of the

https://dl.doubtnut.com/l/_OyeWrm3oM5sa
https://dl.doubtnut.com/l/_BK8hwOnYQmqI
https://dl.doubtnut.com/l/_2seNOrmiOQPM
https://dl.doubtnut.com/l/_42oZeQgwzzII


standard free enegry change R = 8.314JK - 1mol - 1

Watch Video Solution

( )

72. For the water gas reaction, 

C(s) + H2O(g) ⇔ CO(g) + H2(g)  

the standard Gibbs free energy of reaction (at 1000K) is -8.1kJmol - 1.

Calculate its equilibrium constant.

Watch Video Solution

73. Calculate ΔGΘ  for the conversion of oxygen to ozone, 

3
2

O2(g) ⇔ O3(g)at298K, of Kp for this conversion is 2.47 × 10 - 29.

Watch Video Solution

( )

74. Acetic acid CH3COOH can form a dimer CH3COOH 2
 in the gas

phase. The dimer is held together by two H - bonds with a total strength

( )

https://dl.doubtnut.com/l/_42oZeQgwzzII
https://dl.doubtnut.com/l/_a4n0PzMusKWq
https://dl.doubtnut.com/l/_77zZTUpHg6C4
https://dl.doubtnut.com/l/_VJl7smdRKuiD


Illustrations of Objective Questions

of 60.0kJper mole of dimer  

  

If at 25 ∘C, the equilibrium constant for the dimerisation is 1.3 × 103,

calculate ΔSΘ  for the reaction  

2CH3COOH(g) ⇔ CH3COOH 2
(g)

Watch Video Solution

( )

1. 5mol of an ideal gas at 27 ∘C expands isothermally and reversibly from

a volume of 6L to 60L. The work done in kJ is

A. -14.7

B. -28.72

https://dl.doubtnut.com/l/_VJl7smdRKuiD
https://dl.doubtnut.com/l/_4dSWrQarrC6D


C. +28.72

D. -56.72

Answer: B

Watch Video Solution

2. 10 moles of an ideal gas con�ned to a volume of 10 L is released into

atmosphere at 300 K where the pressure is 1 bar. 

The work done by the gas is: ltBrgt R = 0.083L bar K - 1mol - 1

A. 249 L bar

B. 259 L bar

C. 239 L bar

D. 220 L bar

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4dSWrQarrC6D
https://dl.doubtnut.com/l/_Shv1ALfukKBF


3. One litre-atmosphere is approximately equal to

A. 101.3 J

B. 8.314 J

C. 931 J

D. 19.2 J

Answer: A

Watch Video Solution

4. A system absorbs 20kJ heat and also does 10kJ of work. The net

internal enegry of the system

A. increases by 10kJ

B. decreases by 10kJ

C. increases by 30kJ

https://dl.doubtnut.com/l/_Shv1ALfukKBF
https://dl.doubtnut.com/l/_ouqKgmIAhf4s
https://dl.doubtnut.com/l/_4s9OKfmoTsmW


D. decreases by 30 kJ

Answer: A

Watch Video Solution

5. One mole of a gas is heated at constant pressure to raise its

temperature by 1 ∘C. The work done in joules is

A. -4.3

B. -8.314

C. -16.62

D. unpredictable

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4s9OKfmoTsmW
https://dl.doubtnut.com/l/_D5nz04ba1AkL


6. In open system:

A. there will be exchange of both matter and energy

B. there will be no exchange of matter and energy

C. there wil be exchange of energy only

D. there will be exchange of matter only.

Answer: A

Watch Video Solution

7. ΔHΘ ′ f298K of methanol is given by the chemical equation

A. CH4(g) +
1
2
O2(g) → CH3OH(g)

B. C(graphite) +
1
2
O2(g) + 2H2(g) → CH3OH(l)

C. C(diamond) +
1
2
O2(g) + 2H2(g) → CH3OH(l)

D. CO(g) + 2H2(g) → CH3OH(l)

https://dl.doubtnut.com/l/_H44fHLl05dKu
https://dl.doubtnut.com/l/_CgUt9yfoxiZT


Answer: B

Watch Video Solution

8. The standard molar heats of formation of ethane, carbon dioxide, and

liquid water are -21.1, - 94.1, and -68.3kcal, respectively. Calculate the

standard molar heat of combustion of ethane.

A. -372 kcal

B. -240kcal

C. 162 kcal

D. 182.5 kcal

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CgUt9yfoxiZT
https://dl.doubtnut.com/l/_H6187aKm7IQT


9. When ethyne is passed through a red hot tube, then formation of

benzene takes place: 

H ∘

f C2H2 (g ) = 230kJ mol - 1  

ΔH ∘

f C6H6 (g ) = 85kJ mol - 1  

calculate the standard heat of trimerisation of ethyne to benzene. 

3C2H2(g) → C6H6(g)

A. 205kJ mol - 1

B. 605 kJ mol - 1

C. -605kJ mol - 1

D. -205 kJ mol - 1

Answer: C

Watch Video Solution

( )
( )

10. For the reaction F2(g) + 2HCL(g) → 2HF(g) + C12(g)  

ΔH ∘  at 298K is -84.4Kcal , ΔH ∘ f(HF) = - 64.2Kcal /mol  

https://dl.doubtnut.com/l/_9kfzdT9hVNDD
https://dl.doubtnut.com/l/_6zFf9xrKzdOe


ΔH ∘ f for the HCL(g) per gram is

A. -22. kJ mol - 1

B. 88kJ mol - 1

C. -91.21kJ mol - 1

D. -183.8kJ mol - 1

Answer: C

Watch Video Solution

11. Given two processes: 

1
2
P4(s) + 3CI2(g) → 2PCI3(l), ΔH = - 635kJ 

PCI3(l) + CI2(g) → PCI5(s), ΔH = - 137kJ The value of ΔHΘ  of PCI5 is

A. 454.5kJ mol - 1

B. -454.5kJ

C. -772kJ mol - 1

https://dl.doubtnut.com/l/_6zFf9xrKzdOe
https://dl.doubtnut.com/l/_AWoMcoECKoEX


D. -498kJ mol - 1

Answer: B

Watch Video Solution

12. The enthalpy of combustion of H2 , cyclohexene C6H10  and

cyclohexane C6H12  are -241 , -3800 and -3920KJ per mol respectively.

Heat of hydrogenation of cyclohexene is

A. -121kJ /mol

B. +121kJ /mol

C. -242kJ /mol

D. +242kJ /mol

Answer: A

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_AWoMcoECKoEX
https://dl.doubtnut.com/l/_yfsXWsurSQhw
https://dl.doubtnut.com/l/_S8poA4NLBpRP


13. Given: 

i. 2Fe(s) +
3
2
O2(g) → Fe2O3(s), ΔHΘ = - 193.4kJ  

ii. Mg(s) +
1
2
O2(g) → MgO(s), ΔHΘ = - 140.2kJ  

What is ΔHΘ of the reaction?  

3Mg + Fe2O3 → 3MgO + 2Fe

A. -227.2kJ

B. -272.3kJ

C. 227.2kJ

D. 272.3kJ

Answer: A

Watch Video Solution

14. Given that: 

i. C(s) + O2(g) → CO2(g), ΔH = - 94.05kcal  

ii. H2(g) +
1
2O2(g) → H2O(l), ΔH = - 68.32kcal  

https://dl.doubtnut.com/l/_S8poA4NLBpRP
https://dl.doubtnut.com/l/_WntYX0rw2Hl3


iii.C2H2(g) +
5
2
O2(g) → 2CO2(g) + H2O(l), ΔH = - 310.62kcal  

The heat of formation fo acetylene is

A. -1802kJ

B. +1802kJ

C. -800kJ

D. +228kJ

Answer: D

Watch Video Solution

15. The enthalpy changes for two reactions are given by the equations: 

2Cr(s) +
3
2O2(g) → Cr2O3(s), ΔHΘ = - 1130kJ  

C(s) +
1
2
O2(g) → CO(g), ΔHΘ = - 110kJ  

What is the enthalpy change in kJ for the following reactions?  

3C(s) + Cr2O3(s) → 2Cr(s) + 3CO(g)

A. -1460kJ

https://dl.doubtnut.com/l/_WntYX0rw2Hl3
https://dl.doubtnut.com/l/_eWtVtoJXIVtS


B. -800kJ

C. +800kJ

D. +1020kJ

Answer: C

Watch Video Solution

16. The enthalpy change ΔH for the neutralisation fo 1MHCI by caustic

potash in dilute solution at 298K is

A. 68kJ

B. 65 kJ

C. 57.3 kJ

D. 50 kJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_eWtVtoJXIVtS
https://dl.doubtnut.com/l/_awo112D5R6Hm


17. Enthalpy of neutralisation of the reaction between CH3COOH(aq) and 

NaOH(aq) is -13.2kcalEq - 1 and that of the reaction between H2SO4(aq)

and KOH(aq) is -13.7kcalEq - 1. The enthalpy of dissociation of 

CH3COOH(aq) is

A. -0.5 kcal eq - 1

B. +0.5 kcal eq - 1

C. -26.9kcal eq - 1

D. +13.45kcal eq - 1

Answer: B

Watch Video Solution

18. Calculate the enthalpy change when 50mL of 0.01MCa(OH)2 reacts

with 25mL of 0.01MHCI. Given that ΔHΘ  neutralisaiton of strong acid

and string base is 140kcalmol - 1

https://dl.doubtnut.com/l/_awo112D5R6Hm
https://dl.doubtnut.com/l/_0BqNMOmKk5He
https://dl.doubtnut.com/l/_cFbbJigWshti


A. 14 kcal

B. 35 cal

C. 10 cal

D. 7.5 cal

Answer: B

Watch Video Solution

19. Equal volumes of 1MHCI and 1MH2SO4 are neutralised by 1MNaOH

solution and x and ykJ /  equivalent of heat are liberated, respectively.

Which of the following relations is correct?

A. x = 2y

B. x = 3y

C. x = 4y

D. x = 1/2y

https://dl.doubtnut.com/l/_cFbbJigWshti
https://dl.doubtnut.com/l/_jLqXemY4Omaz


Answer: D

Watch Video Solution

20. Which of the following acid will release maximum amount of heat

when completely neutralised by strong base NaOH?

A. 1 M HCl

B. 1 M HNO3

C. 1M HClO4

D. 1M H2SO4

Answer: D

Watch Video Solution

21. Determine the heat of the following reaction: 

FeO(s) + Fe2O3(s) → Fe3O4(s)  

https://dl.doubtnut.com/l/_jLqXemY4Omaz
https://dl.doubtnut.com/l/_332BanqtRt3E
https://dl.doubtnut.com/l/_2mlj3vXclOKH


Given informations: 

2Fe(s) + O2(g) → 2FeO(s), ΔH ∘ = - 544kJ  

4Fe(s) + 3O2(g) → 2Fe2O3(s), ΔH ∘ = - 1648.4kJ  

Fe3O4(s) → 3Fe(s) + 2O2(g), ΔH ∘ = + 1118.4kJ

A. -1074kJ

B. -22.2kJ

C. +249.8kJ

D. +2214.6kJb

Watch Video Solution

22. Calculate the enthalpy of formation of ΔfH for C2H5OH from

tabulated data and its heat of combustion as represented by the

following equaitons: 

i. H2(g) +
1
2
O2(g) → H2O(g), ΔHΘ = - 241.8kJmol - 1  

ii. C(s) + O2(g) → CO2(g), ΔHΘ = - 393.5kJmol - 1  

https://dl.doubtnut.com/l/_2mlj3vXclOKH
https://dl.doubtnut.com/l/_9ldknU4ihhD8


iii. C2H5OH(l) + 3O2(g) → 3H2O(g) + 2CO2(g), ΔHΘ = - 1234.7kJmol - 1  

a. -2747.1kJmol - 1 b. -277.7kJmol - 1  

c. 277.7kJmol - 1 d. 2747.1kJmol - 1

A. -2747.1kJ mol - 1

B. -277.7kJ mol - 1

C. 277.7kJ mol - 1

D. 2747.1kJ mol - 1

Answer: B

Watch Video Solution

23. Given that C + O2 → CO2, ΔH ∘ = - xKJ and 

2CO + O2 → 2CO2, ΔH ∘ = - yKJ The enthalpy of formation of carbon

monoxide will be

A. 
y - 2x

3

B. 
y - 2

2

https://dl.doubtnut.com/l/_9ldknU4ihhD8
https://dl.doubtnut.com/l/_DlIkDR8K7M7B


C. 
2x - y

2

D. 
x - y
y

Answer: B

Watch Video Solution

24. The enthalpies of combustion of diamond and graphite are - 395.4 kJ

and - 393.5 kJ respectively calculate the enthalpy of transformation from

diamond to graphite.

A. -0.5kcal

B. +0.5kcal

C. 1kcal

D. -1kcal

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DlIkDR8K7M7B
https://dl.doubtnut.com/l/_l0dJ2tZmcVbJ


25. For the reaction 

3N2O(g) + 2NH3(g) → 4N2(g) + 3H2O(g), ΔH ∘ = - 879.6kJ  

If ΔH ∘

f NH3(g) = - 45.9kJ mol - 1,  

ΔH ∘

f H2O(g) = - 241.8kJ mol - 1  

Then ΔH ∘

f N2O(g)  will be:

A. +246 kJ

B. +82 kJ

C. -82kJ

D. -246kJ

Answer: B

Watch Video Solution

[ ]
[ ]

[ ]

26. The bond energies of C = C and C - C at 298K are 590 and 331kJmol - 1

, respectively. The enthalpy of polymerisation per mole of ethaylene is

https://dl.doubtnut.com/l/_l0dJ2tZmcVbJ
https://dl.doubtnut.com/l/_V479r8qsbDvC
https://dl.doubtnut.com/l/_Gg9z5Uxpydws


A. -70kJ

B. -72kJ

C. 72kJ

D. -68kJ

Answer: B

Watch Video Solution

27. For the reaction: 

2H2(g) + O2(g) → 2H2O(g), ΔH = - 571kJ  

bond enegry of (H - H) = 435kJ and of (O = O) = 498kJ. Then, calculate

the average bond enegry of (O - H) bond using the above data.

A. 484 kJ

B. -484kJ

C. 271kJ

D. -271kJ

https://dl.doubtnut.com/l/_Gg9z5Uxpydws
https://dl.doubtnut.com/l/_POCB4geAXT0d


Answer: A

Watch Video Solution

28. Use the bond energies in the table to estimate ΔH for this reaction:  

CH2 = CH2 + Cl2 → CICH2 - CH2CI  

A. ΔH = - 684kJ

B. ΔH = - 154kJ

C. ΔH = + 89kJ

D. ΔH = + 177kJ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_POCB4geAXT0d
https://dl.doubtnut.com/l/_v3TyLOYAEz83


29. Heat of formation of 2mol of NH3(g) is = - 90kJ, bond energies of 

H - H and N - H bonds are 435kJ and 390kJmol - 1, respectively. The value

of the bond enegry of N ≡ N will be

A. -472.5kJ

B. -945kJ

C. 472.5kJ

D. 945kJ mol - 1

Answer: D

Watch Video Solution

30. If ΔH ∘

f  of Icl(g), Cl(g) and I(g) is 17.57, 121.34 and 106.96Jmol - 1

respectively. Then bond dissociation energy of I - Cl bond is

A. 17.57

B. 210.73

https://dl.doubtnut.com/l/_Wz4KQZocZo5e
https://dl.doubtnut.com/l/_1oBSgUpq0YhA


C. 35.15

D. 106.96

Answer: B

Watch Video Solution

31. Calculate the ΔH in joules for  

C(graphite) → C(diamond)  

from the following data: 

C(graphite) + O2(g) → CO2(g) : ΔH ∘ = - 393.5kJ  

C(diamond) + O2(g) → CO2(g), ΔH ∘ = - 395.4kJ

A. 1900

B. -788.9 × 103

C. 190000

D. +788.9 × 103

Answer: A

https://dl.doubtnut.com/l/_1oBSgUpq0YhA
https://dl.doubtnut.com/l/_brXMW8RCxwcD


Watch Video Solution

32. The enthalpy change for the following process are listed below :   

(a) Cl2 (g ) → 2Cl (g ) , ΔH = 242.3kJmol - 1  

(b) I2 (g ) → 2I (g ) , ΔH = 151.0kJmol - 1  

(c) ICl (g ) → I (g ) + Cl (g ) , ΔH = 211.3kJmol - 1  

(d) I2 ( s ) → I2 (g ) , ΔH = 62.76kJmol - 1  

If standard state of iodine and chloride are I2 ( s )  and Cl2 (g )  , the

standard enthalpy of formation for ICl (g )  is :

A. -14.6kJ mol - 1

B. -16.8kJ mol - 1

C. +16.8kJ mol - 1

D. +244.8kJ mol - 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_brXMW8RCxwcD
https://dl.doubtnut.com/l/_GgssfVvsKOLY
https://dl.doubtnut.com/l/_yY8nAr7SgaGm


33. Given that: 

2C(s) + O2(g) → 2CO2(g) (ΔH = - 787kJ) . . . (i)  

H2(g) + 1/2O2(g) → H2O(l) (ΔH = - 286kJ) . . . (ii)  

C2H2 + 2
1
2
O2(g) → 2CO2(g) + H2O(l) (ΔH = - 1310kJ) . . .(iii)  

The heat of formation of acetylene is:

A. -1802kJ mol - 1

B. +1802kJ mol - 1

C. +237kJ mol - 1

D. -800kJ mol - 1

Answer: C

Watch Video Solution

34. The bond energies of H - - H , Br - - Br and H - - Br are 433, , 192

and 364KJmol - 1 respectively. The ΔH ∘  for the reaction  

H2(g) + Br2(g) → 2HBr(g) is

https://dl.doubtnut.com/l/_yY8nAr7SgaGm
https://dl.doubtnut.com/l/_QKX7ao93kVPK


A. -261kJ

B. +103kJ

C. +261kJ

D. -103kJd

Watch Video Solution

35. For liquid enthalpy of fusion is 1.435kcalmol - 1 and molar entropy

change is 5.26calmol - 1K - 1. The melting point of the liquid is

A. 0 ∘C

B. -273 ∘C

C. 173K

D. 100 ∘C

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QKX7ao93kVPK
https://dl.doubtnut.com/l/_cRCnYNX40moX


Watch Video Solution

36. Latent heat of vaporisation of water is 540cal g - 1 at 100 ∘C calculate

the entropy change when 1000 g water is converted to steam at 100 ∘C

A. 1447 cal

B. 2447 cal

C. 3447 cal

D. 4447 cal

Answer: A

Watch Video Solution

37. Enthalpy of fusion of water is 6.01 kJ mol - 1. The entropy change of 1

mole of ice at its melting point will be:

A. 22kJ mol - 1

B. 109 kJ mol - 1

https://dl.doubtnut.com/l/_cRCnYNX40moX
https://dl.doubtnut.com/l/_aGVH7yDJK8XC
https://dl.doubtnut.com/l/_chz6M1mxNZrr


C. 44 kJ mol - 1

D. 11 kJ mol - 1

Answer: A

Watch Video Solution

38. For spontaneous process:

A. ΔStotal = 0

B. ΔStotal > 0

C. ΔStotal < 0

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_chz6M1mxNZrr
https://dl.doubtnut.com/l/_u31Vm4jKoFAt


39. Melting point of a solid is x K and its latent heat of fusion is 600 cal

mol - 1. The entropy change for fusion of 1 mol solid is 2 cal mol - 1K - 1. The

value of x will be:

A. 100K

B. 200K

C. 300K

D. 400K

Answer: C

Watch Video Solution

40. The entropy change involved in the conversion of 1 mole of liquid

water at 373 K to vapour at the same temperature will be:

A. 0.119 kJ/g

B. 0.109 kJ/g

https://dl.doubtnut.com/l/_lgdAtTRfiiYs
https://dl.doubtnut.com/l/_DLfOsikjOpdo


C. 0.129 kJ/g

D. 0.120 kJ/g

Answer: B

View Text Solution

41. The free energy for a reaction having ΔH = 31400 cal, 

ΔS = 32 cal K - 1mol - 1 at 1000 ∘C is:

A. -9336cal

B. -7386cal

C. -1936cal

D. +9336cal

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DLfOsikjOpdo
https://dl.doubtnut.com/l/_uY48U8g7lhTw
https://dl.doubtnut.com/l/_vUdxxrdQGBaK


42. F2C = CF - CF = CF2 → F2C∣ FC= - CF2 ∣CF 

For this reaction (ring closure),

ΔH = - 49kJmol - 1, ΔS = - 40.2JK - 1mol - 1. Up to what temperature is the

forward reaction spontaneous?

A. 1492 ∘C

B. 1219 ∘C

C. 946 ∘C

D. 1080 ∘C

Answer: C

Watch Video Solution

43. For the equilibrium reaction, the value of Gibbs free energy change is:

A. > 0

B. < 0

https://dl.doubtnut.com/l/_vUdxxrdQGBaK
https://dl.doubtnut.com/l/_DuBTs2BsG2RC


C. = 0

D. ≠ 0

Answer: C

Watch Video Solution

44. At 0 ∘C ice and water are in equilibrium and ΔH = 6kJ mol - 1 for this

process: 

H2O ⇔ H2O(l)  

The values of ΔS and ΔG for conversion of ice into liquid water at 0 ∘C

are:

A. -21.9JK - 1mol - 1 and 0

B. 0.219JK - 1mol - 1 and 0

C. 21.9JK - 1mol - 1 and 0

D. 0.0219JK - 1mol - 1 and 0

Answer: C

https://dl.doubtnut.com/l/_DuBTs2BsG2RC
https://dl.doubtnut.com/l/_6r0G7CixupNO


Watch Video Solution

45. For a reaction, 

Ag2O(s) ⇔ 2Ag(s) +
1
2
O2(g)  

ΔH, ΔS and T are 40.63 kJ mol - 1, 108.8 J K - 1mol - 1 and 373.3K respectively.

Predict the feasibility of the reaction:

A. feasible

B. non-feasible

C. remains at equilibrium

D. not predicted

Answer: B

Watch Video Solution

46. For the homogeneous reactions: 

xA + yB → lY + mZ  

https://dl.doubtnut.com/l/_6r0G7CixupNO
https://dl.doubtnut.com/l/_MGlSSFlNw7BB
https://dl.doubtnut.com/l/_2oxBvf4dkqRg


ΔH = - 30kJ mol - 1, ΔS = - 100JK - 1 mol - 1  

At what temperature the reaction is at equilibrium?

A. 50 ∘C

B. 250 ∘C

C. 100K

D. 27 ∘C

Answer: D

Watch Video Solution

47. For the reaction 

CO(g) +
1
2
O2(g) → CO2(g)  

ΔH and ΔS are -283kJ and -87JK - 1, respectively. It was intended to carry

out this reaction at 1000,1500,3000, and 3500 K. At which of these

temperatures would this reaction be thermodynamically spontaneous?

A. 1500 and 3500 K

https://dl.doubtnut.com/l/_2oxBvf4dkqRg
https://dl.doubtnut.com/l/_wrUxFMFKfg0N


B. 3000 and 3500 K

C. 1000, 1500 and 3000K

D. 1500, 3000 and 3500 K

Answer: C

Watch Video Solution

48. For a reaction 

ΔH = + 29kJ mol - 1, ΔS = - 35KJ - 1 mol - 1  

at what temperature, the reaction will be spontaneous?

A. 828.7 ∘C

B. 828.7K

C. Spontaneous at all temperature

D. non possible

Answer: D

https://dl.doubtnut.com/l/_wrUxFMFKfg0N
https://dl.doubtnut.com/l/_RiFC6wsKTNzW


Watch Video Solution

49. What is ΔG ∘  for the reaction? 

1
2
N2(g) +

3
2
H2(g) → NH3(g) Kp = 4.42 × 104at25 ∘C.

A. -26.5 kJ mol - 1

B. -11.5 kJ mol - 1

C. -2.2 kJ mol - 1

D. -0.97 kJ mol - 1

Answer: A

Watch Video Solution

50. What is the sign of ΔGΘ  and the values of K for an electrochemical

cell for which EΘ cell = 0.80volt`?

A. 
ΔG ∘ K
- > 1

https://dl.doubtnut.com/l/_RiFC6wsKTNzW
https://dl.doubtnut.com/l/_o53B6wZ9Q1QV
https://dl.doubtnut.com/l/_MNfpI7hFp7Ho


B. 
ΔG ∘ K
+ > 1

C. 
ΔG ∘ K
+ < 1

D. 
ΔG ∘ K
- < 1

Answer: A

Watch Video Solution

51. The free energy of formation of NO is 78kJmol - 1 at the temperature of

an authomobile engine (1000K). What is the equilibrium constant for this

reaction at 1000K?  

1
2
N2(g) +

1
2
O2(g) ⇔ NO(g)

A. 8.4 × 10 - 5

B. 7.1 × 10 - 9

C. 4.2 × 10 - 10

D. 1.7 × 10 - 19

https://dl.doubtnut.com/l/_MNfpI7hFp7Ho
https://dl.doubtnut.com/l/_FdiTPEI7BRnV


Answer: A

Watch Video Solution

52. Equilibrium constant for the reaction: 

H2(g) + I2(g) ⇔ 2HI(g)isKc = 50at25 ∘C  

The standard Gibbs free enegry change for the reaction will be:

A. -6.964kJ

B. -9.694kJ

C. -4.964kJ

D. -6.496kJ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FdiTPEI7BRnV
https://dl.doubtnut.com/l/_HhYRmUgNxVRF


53. Standard Gibbs free enegry change ΔGΘ  for a reaction is zero. The

value of the equilibrium constant will be:

A. 10

B. 1

C. 100

D. ∞

Answer: B

Watch Video Solution

54. The standard free energy change of a reaction is ΔG ∘ = - 115 at

298K. Calculate the equilibrium constant KP in log 

KP. R = 8.314JK - 1mol - 1

A. 20.16

B. 2.303

( )

https://dl.doubtnut.com/l/_rtVJdtW1cMx8
https://dl.doubtnut.com/l/_hzk2qsMnbzyz


C. 2.016

D. 13.83

Answer: A

Watch Video Solution

55. For which of the following reactions, the entropy change will be

positive?

A. H2(g) + I2(g) ⇔ 2HI(g)

B. HCl(g) + NH3(g) ⇔ NH4Cl(s)

C. NH4NO3(s) ⇔ N2O + 2H2O(g)

D. MgO(s) + H2(g) ⇔ Mg(s) + H2O(l)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hzk2qsMnbzyz
https://dl.doubtnut.com/l/_yrwYMddDHBeV
https://dl.doubtnut.com/l/_xGlPBxeKCVG3


56. If an endothermic reaction occurs spontaneously at constant T and P,

then which of the following is true

A. ΔG > 0

B. ΔG < 0

C. ΔS > 0

D. ΔS < 0

Answer: C

Watch Video Solution

57. Which is the correct expression that relates changes of entropy with

the change of pressure for an ideal gas at constant temperature, among

the following?

A. ΔS = nRT ln
P2

P1

B. ΔS = T P2 - P1( )

https://dl.doubtnut.com/l/_xGlPBxeKCVG3
https://dl.doubtnut.com/l/_axUhfLh84fqd


C. ΔS = nR ln
P1

P2

D. ΔS = 2.303nRT ln
P1

P2

Answer: C

Watch Video Solution

( )
( )

58. The correct statement regarding entropy is:

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

solid is zero

B. At absolute zero temperature, the entropy of a perfectly crystalline

substance is +ve

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

substances is zero

D. At 0 ∘C the entropy of a perfectly crystalline solid is zero.

https://dl.doubtnut.com/l/_axUhfLh84fqd
https://dl.doubtnut.com/l/_TxjBSZk6goqY


Miscellaneous Numerical Examples

Answer: A

Watch Video Solution

1. Bond dissociation enthalpies of H2(g) and N2(g) are 436.0kJmol - 1 and 

941.8kJmol - 1, respectively and enthalpy of formation of NH3(g) is 

-46kJmol - 1. What is the enthalpy of atomisation of NH3(g)?. What is the

avergae bond ethalpy of N - H bond?

Watch Video Solution

2. Ethanol was oxidised to acetic acid in a catalyst chamber at 18 ∘C.

Calculate the rate of removel of heat to maintain the reaction chamber at

18 ∘C with the feed rate of 30kgh - 1 ethanol along with excess oxygen to

the system at 18 ∘C, given that a 42mol %  yield based on ethanol is

obtained. Given that 

https://dl.doubtnut.com/l/_TxjBSZk6goqY
https://dl.doubtnut.com/l/_tXLG3xZg5hKb
https://dl.doubtnut.com/l/_AeDJdZoWmKhi


ΔfH
Θ ′H2O(l) = - 68.0kcalmol - 1  

ΔfH
Θ ′ C2H5OH(l) = - 66kcalmol - 1  

ΔfH
Θ ′ CH3COOH(l) = - 118kcalmol - 1

Watch Video Solution

3. The standared heat of formation listed for gaseous NH3 is 

-11.0kcalmol - 1 at 298K. Given that at 298k, the constant pressure heat

capacities of gaseous N2, H2, and NH3 are, respectively, 7.0, 6.0 and 

8.0calmol - 1. Determine ΔHΘ 298K and ΔH773K for the reactions:  

1
2
N2(g) +

3
2
H2(g) → NH3(g)

Watch Video Solution

4. The heat of combusion of glycogen is about 476kJmol - 1 of carbon.

Assume that average heat loss by an adult male is 150W. If we were to

assume that all the heat comes from oxidation of glycogen, how many

https://dl.doubtnut.com/l/_AeDJdZoWmKhi
https://dl.doubtnut.com/l/_2QWbD7DDQoeH
https://dl.doubtnut.com/l/_vTTkY8FGQyqx


units of glycogen (1mol carbon per unit) must be oxidised per day to

provide for this heat loss?

Watch Video Solution

5. At 25 ∘C, the following heat of formations are given:  

Compound SO2(g) H2O(l)

ΔfH
ΘkJmol - 1 -296.0 -285.0

 

For the reactions at 25 ∘C,  

2H2S(g) + Fe(s) → FeS2(s) + 2H2(g), ΔHΘ = - 137kJm∞l - 1  

H2S(g) +
3
2
O2(g) → H2O(l) + So2(g), ΔHΘ = - 562kJmol - 1 

Calculate the heat of formation of H2S(g) and FeS2(g) at 25 ∘C.

Watch Video Solution

6. The 'heat of total cracking' of hydrocarbons ΔHTC is de�ned as ΔH at 

298.15K and 101.325kPa for the process below  

CnHm + 2n -
m
2

H2(g) → nCH4(g)  

Given that ΔHTC is -65.2kJ for C2H6 and -87.4kJ for C3H8, calculate ΔH

( )

https://dl.doubtnut.com/l/_vTTkY8FGQyqx
https://dl.doubtnut.com/l/_ybrvImC765EY
https://dl.doubtnut.com/l/_ZvkXTIzA94lS


for 

CH4(g) + C3H8(g) → 2C2H6(g)

Watch Video Solution

7. A constant pressure calorimeter consists of an insulated beaker of

mass 92g made up of glass with heat capacity 0.75JK - 1g - 1. The beaker

contains 100mL of 1MHCI at 22.6 ∘C to which 100mL of 1MNaOH at 

23.4 ∘C is added. The �nal temperature after the complete reactions is 

29.3 ∘C, What is ΔH per mole for this neutralization reaction? Assume

that the heat capacities of all solutions are equal that of same volumes of

water.

Watch Video Solution

8. C2H4 + CI2 → C2H4CI2  

ΔH = - 270.6kJmol - 1K - 1, ΔS = - 139J  

a. Is the reaction favoured by entropy, enthalpy both or none? 

b. Find ΔG if T = 300K.

https://dl.doubtnut.com/l/_ZvkXTIzA94lS
https://dl.doubtnut.com/l/_0WAJq2Q3ZSvo
https://dl.doubtnut.com/l/_ayGgG4xTd1cM


Watch Video Solution

9. Find bond enthalpy of S-S bond from the following data: 

C2H5 - S - C2H5, ΔH ∘

f = - 147.2kJ mol - 1  

C2H5 - S - S - C2H5, ΔH ∘

f = - 201.9kJ mol - 1  

S(g), ΔH ∘

f = 222.8kJ mol - 1

Watch Video Solution

10. A natural gas may be assumed to be a mixture of methane and ethane

only. On complete combustion of 10L of gas at STP the heat evolved was 

474.6kJ. Assuming ΔcombH
ΘCH4(g) = - 894kJmol - 1 and 

ΔcombH
ΘC2H6(g) = - 1500kJmol - 1 . So, �nd composition of the mixture

by volume.

Watch Video Solution

https://dl.doubtnut.com/l/_ayGgG4xTd1cM
https://dl.doubtnut.com/l/_tmViQCNUjo1v
https://dl.doubtnut.com/l/_mReTzC8n9tiq


11. From the data at 25 ∘C:  

Fe2O3(s) + 3C ( graphite ) → 2Fe(s) + 3CO(g), ΔHΘ = 492.0kJmol - 1  

FeO(s) + C ( graphite ) → Fe(s) + CO(g), ΔHΘ = 155.0kJmol - 1  

C ( graphite ) + O2(g) → CO2(g), ΔHΘ = - 393.0kJmol - 1  

CO(g) +
1
2
O2(g) → CO2(g), ΔHΘ = - 282.0kJmol - 1  

Calculate the standard heat of formation of FeO(s) and Fe2O3(s).

Watch Video Solution

12. Calculate ΔH at 85 ∘C for the reaction:  

Fe2O3(s) + 3H2(g) → 2Fe(s) + 3H2O(l)  

The data: ΔHΘ
298 = - 33.0kJmol - 1 and 

Substance Fe2O3(s) Fe(s) H2O(l) H2(g)

C ∘

P JK - 1mol 103.0 25.0 75.0 28.0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_LQVJecZCIQhD
https://dl.doubtnut.com/l/_poXdfIPqLzRW


13. The standard heats of formation at 298K for

CCl4(g), H2O(g), CO2(g) and HCl(g) are -25.5, - 57.8, - 94.1 and - 22.1

kcal mol - 1 respectively. Calculate ΔH ∘

298 for the reaction.  

CCl4(g) + 2H2O(g) → CO2(g) + 4HCl(g).

Watch Video Solution

14. Calculateq, W, ΔU and ΔH for the isothermal reversible expansion of

one mole of an ideal gas from an initial pressure of 1.0 bar to a �nal

pressure of 0.1 bar at a constant temperature of 273K.

Watch Video Solution

15. A sample of argon gas at 1atm pressure and 27 ∘C expands reversibly

and adiabatically from 1.25dm3 to 2.50dm3. Calculate the enthalpy change

in this process. Cvm for orgon is 12.48JK - 1mol - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_QIWbg5rGgsP5
https://dl.doubtnut.com/l/_y8j7aN5TWD16
https://dl.doubtnut.com/l/_9Otf65qc84IJ


16. Show that the reaction 

CO(g) + (1 /2)O2(g) → CO2(g)  

at 300K is spontaneous and exothermic, when the standard entropy

change is -0.094kJmol - 1K - 1. The standard Gibbs free energies of

formation for CO2and CO are -394.4and -137.2kJmol - 1, respectively.

Watch Video Solution

17. Diborane is a potential rocket fuel which undergoes combustion

according to the reaction, 

B2H6(g) + 3O2(g) → B2O3(s) + 3H2O(g)  

from the following data, the enthalpy change for the combustion of

diborane will be : 

2B(s) +
3
2
O2(g) → B2O3(s), ΔH = - 1273 kJ  

H2(g) +
1
2O2(g) → H2O(l), ΔH = - 286 kJ 

H2O(l) → H2O(g), ΔH = 44 kJ  

2B(s) + 3H2(g) → B2H6(g), ΔH = 46 kJ

Watch Video Solution

https://dl.doubtnut.com/l/_58ux0KXpgCJU
https://dl.doubtnut.com/l/_AppK2xH7dWJt


18. An insulated vessel contains 1mole of a liquid, molar volume 100mL at

1bar. When liquid is steeply passed to 100bar, volume decreases to 99mL.

Find ΔH and ΔU for the process.

Watch Video Solution

19. In the reaction equilibrium 

N2O4 ⇔ 2NO2(g)  

When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar. 

Given : ΔfG
ɵ

n2O4
= 100kJ, ΔfG

ɵ

NO2
= 50KJ  

a. Find ΔG of the reaction at 298K.  

b. Find the direction of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_AppK2xH7dWJt
https://dl.doubtnut.com/l/_rDYnk5gKBr2M
https://dl.doubtnut.com/l/_3Tl1KYTzmsqe


20. When 1pentyne (A) is treated with 4N alcoholic KOH at 175 ∘C, it is

slowly converted into an equilibrium mixture of 1.3 %  of 1pentyne 

(A), 95.2 % 2-pentyne (B) and 3.5 %  of 1, 2-pentandiene (C). The

equilibrium was maintained at 175 ∘C. calculate ΔGΘ  for the following

equilibria: 

B ⇔ A, ΔGΘ = 1?   

B ⇔ C, ΔGΘ = 2?   

From the calculated value of ΔGΘ 1and ΔGΘ 2, indicate the order of

stability of A, B and C.

Watch Video Solution

21. Two moles of a perfect gas undergo the following processes: 

a. A reversible isobaric expansion from (1.0atm, 20.0L) to (1.0atm, 40.0L).  

b. A reversible isochroic change of state from (1.0atm, 40.0L) to 

(0.5atm, 40.0L)  

c. A reversible isothermal expansion from

(0.5atm, 40.0L) → (1.0atm, 20.0L).  

https://dl.doubtnut.com/l/_uX8bAe9G8wBh
https://dl.doubtnut.com/l/_rtWsPGTQ2o7h


i. Sketch with lables each of the processes on the same P - V diagram.  

ii. Calculate the total work (w) and the total heat change (q) involved in

the above process. 

iii. What will be the values of ΔH for the overall process?

Watch Video Solution

22. The surface of copper gets tarnished by the formation of copper

oxide. N2 gas was passed to prevent the oxide formation during heating

of copper at 1250 K. However, the N2 gas contains 1 mole % of water

vapour as impurity. The water vapour oxidises copper as per the reaction

given below: 2Cu(s) + H2O(g) → Cu2O(s) + H2(g) is the minimum partial

pressure of H2 (in bar) needed to prevent the oxidation at 1250 K. The

value of ln is ____. (Given: total pressure = 1 bar, R (universal gas constant)

= 8JK − 1mol − 1, ln(10) = 2.3. Cu(s) and Cu2O(s) are mutually immiscible.

At 1250 K : 2Cu(s) + 1/2O2(g) → Cu2O(s) 

△ Hθ = − 78, 000Jmol − 1 

H2(g) + 1/2O2(g) → H2O(g), △ Gθ = − 1, 78, 000Jmol − 1, G is the Gibbs

energy

https://dl.doubtnut.com/l/_rtWsPGTQ2o7h
https://dl.doubtnut.com/l/_l6sU9KFwB1U2


Practice problems

Watch Video Solution

1. Write 'yes' if heat, work or matter are able to cross the boundary of the

corresponding system and 'no' if passage is forbidden: 

Watch Video Solution

2. Which of the following are state functions? 

(i) Q 

(ii) w 

(iii). Q+w 

(iv) Q-w 

https://dl.doubtnut.com/l/_l6sU9KFwB1U2
https://dl.doubtnut.com/l/_vm0E6uUYoncM
https://dl.doubtnut.com/l/_sPsUlDsiS7rW


(v) Qv  

(vi) QpP  

(vii) 
Q
w

  

(viii). 
Q
T   

(ix) 
ΔX
T

  

(x) U + PV  

(xi) U - PV

Watch Video Solution

3.   

In the adjoining diagram, the p-V graph of an ideal gas is shown. Find out

from the graph (i) work done in taking the gas 

https://dl.doubtnut.com/l/_sPsUlDsiS7rW
https://dl.doubtnut.com/l/_SQEmhonKAooO


From the state A → B (ii) Work done in taking the gas from B → C (iii)

Work done in a complete cycle. (1 litre = 10 - 3m3)

Watch Video Solution

4. A sample of a gas contracts 200cm3 by an average of .5 atmosphere

while 8.5 J heat �ows out into the surroundings what is the change in

energy of the system? 

(1 litre-atm=101.3J)

Watch Video Solution

5. Calculate the pressure-volume work by the system when the gas

expands from 1.0 litre to 2.0 litre against a constant external pressure of

10 atmospheres. Express the answer in calorie and joule.

Watch Video Solution

https://dl.doubtnut.com/l/_SQEmhonKAooO
https://dl.doubtnut.com/l/_M2vHPzzLG8TK
https://dl.doubtnut.com/l/_74mwMTM8EZaa


6. A sample of a gas in a cyclinder contracts by 7.5 litre at a constant

pressure of 5.0 atmosphere. How much work is done on the gas by the

surroundings?

Watch Video Solution

7. A sample of a gas expands from 200cm3 to 500cm3 against an average

pressure of 750 torr while 1.5 J heat �ows into the system. What is the

change in energy of the system? 

(1 litre-atm=101.3J)

View Text Solution

8. Calculate the work done when 65.38 g of zinc dissolves in hydrochloric

acid in an open beaker at 300K. (At. Mass of Zn=65.38)

Watch Video Solution

https://dl.doubtnut.com/l/_3sAnSdaAiDFB
https://dl.doubtnut.com/l/_vMHLdxqGMnxA
https://dl.doubtnut.com/l/_JPCcWs3B90Ot
https://dl.doubtnut.com/l/_ASLoHA7y7sK3


9. 6 moles of an ideal gas expand isothermally and reversible from a

volume of 1dm3 to a volme of 10dm3 at 27 ∘C. What is the maximum work

done? Express your answer in joule.

Watch Video Solution

10. 1 mole of a ideal gas at 25 ∘C is allowed to expand reversibly and

isothermally from 5 atm to 1 atm at 25 ∘C.

Watch Video Solution

11. 1 mole of a ideal gas at 25 ∘C is allowed to expand reversibly and

isothermally from 5 atm to 1 atm at 25 ∘C.

Watch Video Solution

12. How much energy is absorbed by 10 moles of an ideal gas if it expands

from an initial pressure of 8 atmosphere to 4 atmosphere at a constant

https://dl.doubtnut.com/l/_ASLoHA7y7sK3
https://dl.doubtnut.com/l/_KGH9c3ohXyO8
https://dl.doubtnut.com/l/_2hDdpRI30THw
https://dl.doubtnut.com/l/_LBRRPbuKNUgh


temperature of 27 ∘C?  

R = 8.31J mol - 1 K - 1

Watch Video Solution

( )

13. A given mass of a gas at 0 ∘C is compressed reversible and

adiabatically to a pressure 20 times the initial value. Calculate the �nal

temperature of the gas. 
CP

CV
= 1.42

Watch Video Solution

[

14. 3 moles of hydrogen are compressed isothermally and reversible from

60 dm3 to 20dm3 and 8.22 kJ of work is done on it. Assuming ideal

behaviour, calculate the temperature of the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_LBRRPbuKNUgh
https://dl.doubtnut.com/l/_tsVKWLc6UShO
https://dl.doubtnut.com/l/_j3UM8Bm8r36N


15. To what pressure must a certain ideal gas (γ = 1.4) at 373 K and 1

atmospheric pressure be compressed adiabatically in order to raise its

temperature to 773K?

Watch Video Solution

16. 1 mole of an ideal gas CV = 12.55JK - 1 mol - 1  at 300K is

compressed adiabatically and reversibly to one-fourth of its original

volu.e What is the �nal temperature of the gas?

Watch Video Solution

( )

17. Calculate the internal energy change for the process in which 1.0 kcal

of heat is added to1 .2 litre of O2 gas in a cyclinder at constant pressure

of 1.0 atm and the volume changes to 1.5 litre.

Watch Video Solution

https://dl.doubtnut.com/l/_S5ZwWlGL6Fqg
https://dl.doubtnut.com/l/_Qnep1wIt1GFU
https://dl.doubtnut.com/l/_RLJXhwQ1cThk
https://dl.doubtnut.com/l/_NOXJL8HC8Yoo


18. Calculate ΔU and ΔH when 10dm3 of helium at NTP is heated in a

cylinder to 100 ∘C, assuming the the gas behaves ideally. CV = 3/2R

Watch Video Solution

( )

19. For the conversion of 1 mole of SO2(g) into SO3(g) the enthalpy of

reaction at constant volume. ΔU, at 298 K is -97.027kJ. Calculate the

enthalpy of reaction, ΔH, at constant pressure.

Watch Video Solution

20. The heat liberated on complete combustion of 7.8g benzene is 327kJ

.The heat has been measured at constant volume at 27 ∘C. Calculate the

heat of combustion of benzene at constant pressure R = 8.3Jmol - 1K - 1 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_NOXJL8HC8Yoo
https://dl.doubtnut.com/l/_sTUSJM5HHZEy
https://dl.doubtnut.com/l/_vu0mDsVm75bb


21. 1 mole of naphthalene C10H8  was burnt in oxygen gas at 25 ∘C at

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

heat of reaction at constant pressure. 

R = 8.3JK - 1 mol - 1

Watch Video Solution

( )

( )

22. The enthalpy of formation of methane at constant pressure and 300K

is -75.83kJ. What will be the heat of formation at constant volume? 

R = 8.3JK - 1mol - 1

Watch Video Solution

[ ]

23. The heat change for the reaction, 

N2(g) + 3H2(g) → 2NH3(g)  

is -92.2kJ. Calculate the heat of formation of ammonia.

Watch Video Solution

https://dl.doubtnut.com/l/_chLFrsUcBRmc
https://dl.doubtnut.com/l/_tPwZiUQnMf15
https://dl.doubtnut.com/l/_yJeRx7DR1vgA


24. 4S(s) + 602 → 4SO3(g), ΔH f or this reaction is - 1583.2 kJ . The enthalpy

of formation of sulphur trioxide is -

Watch Video Solution

25. Calculate the heat change in the reaction, 

4NH3(g) + 3O2(g) → 2N2(g) + 6H2O(l)  

at 298K given that heats of formation at 298K for NH3(g) and H2O(l) are 

-46.0 and -286.0kJ mol - 1 respectively.

Watch Video Solution

26. Calculate the heat of combustion of 1 mole of C2H4(g) to form CO2(g)

and H2O(g) at 398K and 1 atmosphere, given that the heats of formation

of CO2(g), H2O(g) and C2H4(g) are -94.1, - 57.8 and + 12.5kcal mol - 1

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_yJeRx7DR1vgA
https://dl.doubtnut.com/l/_uZr16DQ8ynth
https://dl.doubtnut.com/l/_njbYU3TlYtQG
https://dl.doubtnut.com/l/_Ubg1Jz2FM12x


27. The heats of combustion of CH4(g) and C2H6(g) are -890.3 and -150kJ 

mol - 1 respectively. Which has higher calori�c value?

Watch Video Solution

28. The heat of combustion of butane is 2880kJ mol - 1. What is the heat

liberated by buring 1 kg of butane in excess of oxygen supply?

Watch Video Solution

29. The heats of formation of CH4(g), C2H6(g) and C4H10(g) are 

-74.8, - 84.7 and - 126.1kJ mol - 1 respectively. Arrange them in order of

their e�ciency as fuel per gram. Heats of formation of CO2(g) and H2O(l)

are -393.5 and -285.8kJ mol - 1 respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_Ubg1Jz2FM12x
https://dl.doubtnut.com/l/_geNIxcMhpkaa
https://dl.doubtnut.com/l/_0Defil8ylSi4
https://dl.doubtnut.com/l/_4JotaJxsil24
https://dl.doubtnut.com/l/_vdQktXAyGrIi


30. The heat of combustion of carbon to CO2is-395.5kJ /mol.The heat

released upon the formation of35.2g ofCO2from carbon and oxygen gas

is

Watch Video Solution

31. Calculate ΔH ∘

f  of C6(s) from the following data:,  

ΔHcomb of C6H12O6(s) = - 2816kJ mol - 1, ΔH ∘

f  of 

CO2(g) = - 393.5kJ mol - 1 and ΔH ∘

f H2O
= - 285.9kJ mol - 1.

Watch Video Solution

( )

32. Calculate the amount of heat released when: 

(i) 100 mL of 0.2 M HCl solution is mixed with 50 mL of 0.2 M KOH. 

(ii) 200 mL of 0.1 M H2SO4 is mixed with 200 mL of 0.2 M KOH solution.

Watch Video Solution

https://dl.doubtnut.com/l/_vdQktXAyGrIi
https://dl.doubtnut.com/l/_TlXHqFTZwnkI
https://dl.doubtnut.com/l/_nmD1YRtSLSdq


33. When 100 mL each of HCl and NaOH solutions are mixed, 5.71 kJ of

heat was evolved. What is the molarity of two solution? The heat of

neutralisation of HCl is 57.1 kJ

Watch Video Solution

34. Determine enthalpy change for, 

C3H8 (g ) + H2 (g ) → C2H6 (g ) + CH4 (g )   

at 25 ∘C using heat of combustion values under standard condition.  

Compounds H2 (g ) CH4 (g ) C2H6 (g ) C (Graphite )

ΔH ∘ inkJ /mol -285.8 -890.0 -1560.0 -393.5
 

The standard heat of formation of C3H8 (g )  is -103.8kJmol - 1.

Watch Video Solution

35. The standard ethelpy of combustion at 25 ∘C of hydrogen,

cyclohexene C6H10 , and cyclohexane C6H12  are -241, - 3800, and ( ) ( )

https://dl.doubtnut.com/l/_tZiti7wHu0XA
https://dl.doubtnut.com/l/_47uqYwXn6DZT
https://dl.doubtnut.com/l/_NAOdl15Q2EK9


-3920kJmol - 1 repectively. Calculate the heat of hydrogenation of

cyclohexane.

Watch Video Solution

36. From the following data of heats of combustion, �nd the heat of

formation of CH3OH(l)  

CH3OH(l) +
3
2
O2(g) → CO2(g) + 2H2O(l), ΔH = - 726kJ  

C(s) + O2(g) → CO2(g), ΔH = - 394kJ  

H2(g) +
1
2O2(g) → H2O(l), ΔH = - 286kJ

Watch Video Solution

37. The heat of combustion of methane is -880KJmol - 1. The quantity of

heat liberated in the combustion of 3.2 g methane is

Watch Video Solution

https://dl.doubtnut.com/l/_NAOdl15Q2EK9
https://dl.doubtnut.com/l/_NgVXBA7sgPO3
https://dl.doubtnut.com/l/_2dc5qxRNhKT8


38. Calculate the standard heat of formation of C10H8 (naphthalene) if

standard heat of combustion of nephathalene is -123.0kcal at 298K and

standard heats of formation of CO2(g) and H2O(l) are -94.0 kcal and -68.4

kcal respectively.

Watch Video Solution

39. The heat of combustion of liquid ethanol is -327.0 kcal calculate the

heat of formation of ethanol. Given that the heats of formation of

CO2(g) and H2O(l) are -94.0 kcal and -68.4 kcal respectively.

Watch Video Solution

40. Calculate heeat of formation of cane sugar following data: 

H2(g) +
1
2
O2(g) → H2O(g), ΔH = - 68.4 kcal  

C(g) + O2(g) → CO2(g), ΔH = - 94.4kcal  

C12H22O11(s) + 12O2(g) → 12CO2(g) + 11H2O(l), ΔH = - 1350.0kcal

W t h Vid S l ti

https://dl.doubtnut.com/l/_oRmD0J8MzgQQ
https://dl.doubtnut.com/l/_DwTJU5tkDvoC
https://dl.doubtnut.com/l/_h9PSmt5wKC5f


Watch Video Solution

41. The heats of formation of C6H6(l), H2O(l) and CO2(g) are 11.70,-68.4

and -94.0 kcal respectively. Calculate the heat of combustion of benzene

(l).

Watch Video Solution

42. Calculate the heat of hydrogenation of C2H2 to C2H4.  

H2(g) +
1
2O2(g) → H2O(l), ΔH = - 68.32kcal  

C2H2(g) +
5
2
O2(g) → 2CO2(g) + H2O(l), ΔH = - 310.61kcal  

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(l), ΔH = - 337.32kcal

Watch Video Solution

43. Calculate the heat of hydrogenation , 

C2H4(g) + H2(g) → C2H6(g)  

https://dl.doubtnut.com/l/_h9PSmt5wKC5f
https://dl.doubtnut.com/l/_vlAyZOYxy6l8
https://dl.doubtnut.com/l/_JOIOIm9sTpwb
https://dl.doubtnut.com/l/_dgh23beIH6sB


Given that, the heats of combustion of ethylene, hydrogen and ethane

are -337.0, -68.4 and -373.0 kcal respectively.

Watch Video Solution

44. The enthalpies of formation of Al2O3 and Cr2O3 are -1596KJ and 

-1134KJ respectively. ΔH for the reaction  

2Al + Cr2O2 → 2Cr + Al2O3 is

Watch Video Solution

45. Calculate ΔH for the reaction  

H2(g) + 1/2O2(g) → H2O(g)  

given the bond energies of H-H and O=O bonds and O-H bond are 433 kJ

mol - 1, 492 kJ mol - 1 and 464kJ mol - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_dgh23beIH6sB
https://dl.doubtnut.com/l/_kI3C7Yu3sfoa
https://dl.doubtnut.com/l/_8z5WzV8EIdLS


46. Using the bond enthalpy data, calculate ΔH of the following reaction:  

2Cl2(g) + 2H2O(g) → 4HCl(g) + O2(g)  

given that, bond energies of Cl-Cl,H-Cl,O-H and O=O are 242.8, 431.8,464

and 442kJ mol - 1 respectively.

Watch Video Solution

47. Calculate the enthalpy of the reaction 

SnO2(s) + 2H2(g) → Sn(s) + 2H2O(l)  

given that , bond enthalpies of formation of SnO2(s) and H2O(l) are -580.7

kJ and -285.8kJ respectively.

Watch Video Solution

48. Calculate the enthalpies change for the reaction, 

H2(g) + Cl2(g) → 2HCl(g)  

Given that, bond energies of H-H,Cl-Cl and H-Cl are 436, 243 and 432 kJ

mol - 1

https://dl.doubtnut.com/l/_KF0iEYQV8RIE
https://dl.doubtnut.com/l/_3HmesgyIY7YV
https://dl.doubtnut.com/l/_DpS7i4uG4yTw


Watch Video Solution

49. use the bond energy data and calculate the enthalpy change for 

2C(g) + 2H(g) + 2Cl(g) → H -

H
∣

C ∣Cl - Cl  

The bond energies of C-H and C-Cl are 413 and 328 kJ mol - 1 respectively.

Watch Video Solution

50. Calculate the heat of formation of ammonia from the following data: 

N2(g) + 3H2(g) → 2NH3(g)  

The bond energies of N ≡ N, H - H and N - H bonds are 226,104 and 92

kcal respectively.

Watch Video Solution

51. Calculate ΔH ∘

f  for chloride ion from the following data :   

1
2
H2 (g ) +

1
2
Cl2 (g ) → HCl (g ) , ΔH ∘

f = - 92.4kJ  

https://dl.doubtnut.com/l/_DpS7i4uG4yTw
https://dl.doubtnut.com/l/_HvhwKZzCq2bB
https://dl.doubtnut.com/l/_xOwuyDSoIB0x
https://dl.doubtnut.com/l/_97KnOnrcHQy5


HCl (g ) + nH2O → H +
(aq . ) + Cl -

(aq . ) , ΔH ∘ = - 74.8kJ  

ΔH ∘

f H
+
(aq . ) = 0.0kJ

Watch Video Solution

52. The heat of ionisation of formic acid is 1.5 kJ/ mol. 9.2 g formic acid on

reaction with 7 g ammonium hydroxide gives 10.8 kJ of heat. Calculate the

heat of ionisation of ammonium hydroxide. (1cal=4.2J)

Watch Video Solution

53. Assuming that 50 %  of the heat is useful, how many kg of water at 

15 ∘C can be heated to 95 ∘C by burning 200 litre of methane at STP ?

The heat of combustion of methane is 211kcal /mol. Speci�c heat of water

is 1.0kcalkg - 1K - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_97KnOnrcHQy5
https://dl.doubtnut.com/l/_hAEAcaKUTKJp
https://dl.doubtnut.com/l/_iBLDprj04Mrq


54. The standard potential for the reaction, 

Ag + (aq. ) + Fe2 + (aq. ) → Fe3 + (aq. ) + Ag(s)  

is 0.028V. What is the standard free energy change for this reaction?

Watch Video Solution

55. Calculate the theoretical maximum e�ciency of a heat engine

operating between 373 K and 173K.

Watch Video Solution

56. The standard free energies of formation in the gaseous state of

methanol, dimethyl ether and water are -38.7, -27.3 and -54.6 kcal

respectively. Is the transformation of methanol to dimehtyl ether and

water in gaseous state possible? 

2CH3OH → CH3OCH3 + H2O

Watch Video Solution

https://dl.doubtnut.com/l/_X1NM6PYuKlj1
https://dl.doubtnut.com/l/_s3SMMFWA9eSC
https://dl.doubtnut.com/l/_qPsQzZG0fCuA


57. Ethanol boils at 78.4 ∘C and the enthalpy of vaporisation of ethanol is

42.4kJmol - 1. Calculate the entropy of vaporisation of ethanol.

Watch Video Solution

58. The following data is known about the melting of KCl: 

ΔH = 7.25kJ mol1 and ΔS = + 0.007JK - 1 mol - 1 Calcualt eits melting

point.

Watch Video Solution

59. ΔH and ΔS for the reaction:  

Ag2O(s) → 2Ag(s) + (1 /2)O2(g)  

are 30.56kJmol - 1 and 66.0JJK - 1mol - 1 respectively. Calculate the

temperature at which free energy change for the reaction will be zero.

Predict whether the forward reaction will be favoured above or below this

temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_uSnBTjheZZvd
https://dl.doubtnut.com/l/_fODolUEVJdKt
https://dl.doubtnut.com/l/_bCP6sqnFX1Fc


Watch Video Solution

60. Calculate the boiling point of the liquid if its entropy of vaporization

is 110 JK - 1 mol - 1 and the enthalpy of vaporization is 11JK - 1 mol - 1 and

the enthalpy of vapporization is 40.85kJ mol - 1.

Watch Video Solution

61. Using S ∘  values, calculate the entropy of the reaction,  

SO2(g) +
1
2
O2(g) → SO3(g)  

The S ∘  values for SO2, O2 and SO3 are 248.5,205.0 and 256.2 J K - 1 mol - 1

.

Watch Video Solution

62. Calculate the entropy change for the following reaction, 

CaCO3(s) → CaO(s) + CO2(g)

S ∘ 92.9 39.7 213.6JK - 1 mol - 1

Watch Video Solution

https://dl.doubtnut.com/l/_bCP6sqnFX1Fc
https://dl.doubtnut.com/l/_Jhhd9amYqnBV
https://dl.doubtnut.com/l/_mEBSFrbeXRr6
https://dl.doubtnut.com/l/_HhceIbqyUtSu


63. Compute the value of ΔS at 298K for the reaction,  

H2(g) + 1/2O2(g) → H2O(g)  

given that, ΔG = - 228.6kJ and ΔH = - 241.8kJ

Watch Video Solution

64. At 300 K, the standard enthalpies of formation of

C6H5COOH(s), CO2(g) and H2O(l) are -408,-393 and -286kJ mol - 1

respectively. Calculate the heat of combustion of benzoic acid at (i)

constant pressure and (ii) constant volume. R = 8.31J mol - 1K - 1

Watch Video Solution

( )

65. ΔH and ΔS for  

Br2(l) + CI2(g) → 2BrCI(g)  

https://dl.doubtnut.com/l/_HhceIbqyUtSu
https://dl.doubtnut.com/l/_tKbZYf2Gy7BT
https://dl.doubtnut.com/l/_IuSU6z8osU63
https://dl.doubtnut.com/l/_4WFAhcpsJa6M


are 29.00kJmol - 1 and 100.0JK - 1mol - 1 respectively. Above what

temperature will this reaction become spontaneous?

Watch Video Solution

66. For the sysnthesis of ammonia, 

N2(g) + 3H2(g) → 2NH3(g)  

Calculate ΔH ∘ , ΔS ∘ and ΔG ∘  at 300 K using the following data:  

Species N2 H2 NH3

ΔH ∘

f kJ mol - 1 0 0 -46.2

S ∘ JK - 1 mol - 1 191.5 130.6 192.5

Watch Video Solution

( )
( )

67. How much heat is required to cahgen 15.6 g of benzene from liquid

into vapour at its boiling point of 80 ∘C? Entropy of vaporization of

enzene is 87JK - 1 mol - 1

Watch Video Solution

https://dl.doubtnut.com/l/_4WFAhcpsJa6M
https://dl.doubtnut.com/l/_CVSHFc8Lx2gm
https://dl.doubtnut.com/l/_VGt7g65YJW9t


68. Calculate the standard free energy change for the combustion of

glucose at 298K, using the given data, 

C6H12O6 + 6O2 → 6CO2 + 6H2O  

ΔH ∘ = - 2820kJ mol - 1, ΔS ∘ = 210JK - 1 mol - 1

Watch Video Solution

69. The speci�c heat at constant volume for a gas is 0.075 cal/g and at

constant pressure it is 0.125 cal/g. Calculate, 

(i) the molecular weight of gas, 

(ii). Atomicity of gas.

Watch Video Solution

70. The polymerisation of ethylene to linear polyethylene is represented

by the reaction 

nCH2 = CH2 → - CH2 - CH2 -
n
  

When n has a large integral value. Given theat the average enthalpies of

( )

https://dl.doubtnut.com/l/_4MWmq07gw3Yo
https://dl.doubtnut.com/l/_A33tAiROgaTh
https://dl.doubtnut.com/l/_YaoWQreBObEG


bond dissociation for C = C and C - C at 298Kare +590 and +331kJmol - 1

respectively, calculate the enthalpy of polymerisation per mole of

ethylene at 298K.

Watch Video Solution

71. An athelete is given 100g of glucose C6H12O6  of energy equivalent

to 1560kJ. He utilises 50 %  of this gained enegry in the event. In order to

avoid storage of enegry in the body, calculate the weight of water he

would need to perspire. The enthalpy of evaporation of water is

441kJ /mol.

Watch Video Solution

( )

72. Calculate the entropy of ideal mixing when 2 m oles of N2, 3 moles of 

H2 and 2 moles of NH3 are mixed at constant temperature, assuming no

chemical reaction is occurring.

Watch Video Solution

https://dl.doubtnut.com/l/_YaoWQreBObEG
https://dl.doubtnut.com/l/_OTDfR6y7AUDq
https://dl.doubtnut.com/l/_YIw2IiRhFDUd


73. Calculate free energy change for the reaction, 

H2(g) + Cl2(g) → 2H - Cl(g)  

By using the bond energy and entropy data. 

Bond energies of H - H, Cl - Cl and H - Cl bonds are 435kJ 

mol - 1, 240jK mol - 1 and 430jk mol - 1 respectively standard entropies of 

H2, Cl2 and HCl are 130.59,222.95 and 186.68 JK - 1 mol - 1 respectively.

Watch Video Solution

74. For the reaction, 

4C(s) + 5H2(g) → nC4H10(g),  

ΔHΘ = - 124.73kJmol - 1, ΔSΘ = - 365.8JK - 1mol - 1  

4C(s) + 5H2(g) → iso - C4H10(g)  

ΔHΘ = - 131.6kJmol - 1, ΔSΘ = - 381.079JK - 1mol - 1  

Indicate whether normal butane can be spontaneously converted to iso-

butane or not.

Watch Video Solution

https://dl.doubtnut.com/l/_YIw2IiRhFDUd
https://dl.doubtnut.com/l/_YRbxBx32AGmz
https://dl.doubtnut.com/l/_rXnibiGxFkCR


75. The temperature of a bomb calorimeter was found to rise by 1.617K

when a current of 3.20A was passed for 27s from a 12V source. Calculate

the calorimeter constant.

Watch Video Solution

76. 1mol of an ideal gas is allowed to expand isothermally at 27 ∘C untill

its volume is tripled. Calculated DelyasysS and ΔunivS under the following

conditions: 

a. The expansion is carried out reversibly. 

b. The expansion is a free expansion.

Watch Video Solution

77. One kilogram water at 0 ∘C is brought into contact with a heat

reservoir at 100 ∘C. Find

Watch Video Solution

https://dl.doubtnut.com/l/_rXnibiGxFkCR
https://dl.doubtnut.com/l/_8kMuflecJtT9
https://dl.doubtnut.com/l/_oNRZvX4DgIY6
https://dl.doubtnut.com/l/_MTlYTtILWICM


78. A mono-atomic ideal gas of two moles is taken through a cyclic

process starting from A as shwon in the �gure below.  

The volume ratios are VB /VA = 2 and VD /VA = 4. If the temperature TA at

A is 27 ∘C. Calculate  

  

a. The temperature of gas at B.  

b. Heat absorbed or evolved in each process. 

c. Total work done in cyclic process.

Watch Video Solution

https://dl.doubtnut.com/l/_MTlYTtILWICM
https://dl.doubtnut.com/l/_LTCkjwalV52l
https://dl.doubtnut.com/l/_vxwQ7mUj6htl


79. The reaction, SOCl2 + H2O → SO2 + 2HCl, is endothermica by 49.4 kJ

and exergonic by 50.8 kJ. What is ht efactor that makes the reaction to be

spontaneous? Calculate the entropy change at 298K.

Watch Video Solution

80. What amount of ice will remains when 52 g ice is added to 100 g of

water at 40 ∘C?  

Speci�c heat of water is 1 cal/g and latent heat of fusion of ice is 80 cal/g.

Watch Video Solution

81. Calculate the ΔH ∘

f  of C6H12O6(s) from the following data:  

ΔHcomb C6H12O6(s) = - 2816. kJ /mol  

ΔH ∘

f  of CO2(g) = - 393.5kJ /mol  

ΔH ∘

f  of H2O(l) = - 285.9kJ /mol

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_vxwQ7mUj6htl
https://dl.doubtnut.com/l/_N2UZyoo5AiAb
https://dl.doubtnut.com/l/_PgzDPSlKxAmx


Objective Question Level-A

1. Thermodynamic is concerned with

A. total energy of a sytem

B. energy chagnes in a system

C. rate of a chemcial change

D. mass changes in nuclear reactions

Answer: B

Watch Video Solution

2. An isolated system is that system in which

A. there is no exchange of energy with the surroundings

B. there is exchange of mass and energy with the srroundings

C. there is no exchange of energy and mass with the surroundings

https://dl.doubtnut.com/l/_6EEtdA307HxT
https://dl.doubtnut.com/l/_dntpDYMEwXwu


D. there is no exchange of mass with the surroundings

Answer: C

Watch Video Solution

3. Identify intensive property from the following

A. volume

B. mass

C. enthalpy

D. temperature

Answer: D

Watch Video Solution

4. Which of the following is an extensive property?

https://dl.doubtnut.com/l/_dntpDYMEwXwu
https://dl.doubtnut.com/l/_mn1MTmhw0HVf
https://dl.doubtnut.com/l/_sPNhanDH5Nq2


A. Enthalpy

B. concentration

C. density

D. viscosity

Answer: A

Watch Video Solution

5. For an adiabatic process, which of the following relations is correct?

A. ΔE = 0

B. PΔV = 0

C. q = 0

D. q = + w

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sPNhanDH5Nq2
https://dl.doubtnut.com/l/_YSQVaa7pi6Q3


6. Which one is true from the following for isobaric process?

A. ΔP = 0

B. Δq = 0

C. ΔH = 0

D. ΔU = 0

Answer: A

Watch Video Solution

7. For an ideal gas, the value of 
dU
dV T

 is:

A. positive

B. zero

C. negative

( )

https://dl.doubtnut.com/l/_YSQVaa7pi6Q3
https://dl.doubtnut.com/l/_Keb5NjpQ3xxo
https://dl.doubtnut.com/l/_Qci6nwPXwvip


D. interchangeable

Answer: B

Watch Video Solution

8. A process in which pressure remians constant is called

A. isochoric process

B. isothermal process

C. adiabatic process

D. isobaric process.

Answer: D

Watch Video Solution

9. A process in which volume remians constant is called

https://dl.doubtnut.com/l/_Qci6nwPXwvip
https://dl.doubtnut.com/l/_lULgRN288C17
https://dl.doubtnut.com/l/_cCj13WauAY6i


A. isochoric process

B. isothermal process

C. adiabatic process

D. isobaric process.

Answer: A

Watch Video Solution

10. For a cyclic process, the condition is

A. ΔU = 0

B. ΔH = 0

C. ΔU > 0 and ΔH > 0

D. both ΔU = 0 and ΔH = 0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cCj13WauAY6i
https://dl.doubtnut.com/l/_WD2SumZq3AX7


11. Which one of the following is a state property/function?

A. Heat

B. Work

C. Internal energy

D. Potential energy

Answer: C

Watch Video Solution

12. Internal enegry of a system of molecules is determined by taking into

consideration its

A. kinetic energy

B. vibrational energy

C. rotational energy

https://dl.doubtnut.com/l/_WD2SumZq3AX7
https://dl.doubtnut.com/l/_awhflfw9GMUq
https://dl.doubtnut.com/l/_uaROa3JQgGww


D. all kinds of energies present in the molecules.

Answer: D

Watch Video Solution

13. A thermodynamic quantity is that

A. which is used in thermochemistry

B. which obeys all laws of thermodynamics

C. quantity whose value depends only upon the state of the system

D. quantity which is used in mesuring thermal change

Answer: C

Watch Video Solution

14. The enthalpy change of a reaction does not depend on

https://dl.doubtnut.com/l/_uaROa3JQgGww
https://dl.doubtnut.com/l/_GXecVTFtleJC
https://dl.doubtnut.com/l/_VcV8xaHUWgk1


A. initial and �nal starte of the reaction

B. state of the reactants and products

C. nature of the reactants

D. di�erent intermediate states

Answer: D

Watch Video Solution

15. For the reaction of one mole of zinc dust with one mole of sulphuric

acid in a bomb calorimeter ΔUandw correspond to

A. ΔU < 0, w = 0

B. ΔU < 0, w < 0

C. ΔU > 0, w = 0

D. ΔU > 0, w > 0

Answer: A

https://dl.doubtnut.com/l/_VcV8xaHUWgk1
https://dl.doubtnut.com/l/_k2AgfHYImG9Y


Watch Video Solution

16. A system is provided with 50 Joules of heat and the work done on they

system is 10 Joules. What is the change in internal energy of the system in

Joules?

A. 60

B. 40

C. 50

D. 10

Answer: A

Watch Video Solution

17. During isothermal expansion of an ideal gas its

A. internal energy increases

https://dl.doubtnut.com/l/_k2AgfHYImG9Y
https://dl.doubtnut.com/l/_AYJ6JhpJkNj5
https://dl.doubtnut.com/l/_F1dBnXM3lUIe


B. enthalpy decreases

C. enthalpy remains una�ected

D. enthalpy reduces to zero

Answer: C

Watch Video Solution

18. When an ideal gas is compressed adiabatically and reversibly, the �nal

temperature is:

A. higher than the initial temperature

B. lower than the initial temperature

C. the same as initial temperature

D. dependent upon the rate of compression.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_F1dBnXM3lUIe
https://dl.doubtnut.com/l/_wGMv9to1QI6V


19. Adiabatic reversible expansion of a gas is represented by

A. 
T1

T2

γ
=

P2

P1

1 - γ

B. 
T1

T2

γ
=

P1

P2

1 - γ

C. 
T1

T2

γ
=

P2

P1

γ - 1

D. all are correct

Answer: A

Watch Video Solution

( ) ( )
( ) ( )
( ) ( )

20. Total energy change for a reversible isothermal cycle is:

A. always positive

B. zero

https://dl.doubtnut.com/l/_wGMv9to1QI6V
https://dl.doubtnut.com/l/_aWsWbRj3Tpe4
https://dl.doubtnut.com/l/_XvXnqc5M7vjg


C. always negative

D. always 100 kJ per degree

Answer: B

Watch Video Solution

21. Identify the reaction in which the heat liberated corresponds to the

heat of formation (ΔH):

A. C(diamon) + O2(g) → CO2(g) + heat

B. C(diamond) + 2H2(g) → CH4(g) + Heat

C. C(diamond) + 2H2(g) → CH4(g) + heat

D. S(rhombic) + O2(g) → SO2(g) + Heat

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XvXnqc5M7vjg
https://dl.doubtnut.com/l/_TYfBDQp7Ku9m
https://dl.doubtnut.com/l/_NMPW9U3DYboL


22. For an exothermic reaction, ΔH is positive. 

(True/False) 

A. positive

B. negative

C. zero

D. may be positive or negative

Answer: B

Watch Video Solution

23. Evaporation of water is

A. a process in which neither heat is evolved nor absorbed

B. a process accompanied by chemical reaction

C. an exothermic change

D. an endothermic change

https://dl.doubtnut.com/l/_NMPW9U3DYboL
https://dl.doubtnut.com/l/_Iow83uDLUxpz


Answer: D

Watch Video Solution

24. An endothermic reaction is one in which:

A. heat is converted into electricity

B. heat is absorbed

C. heat is evolved

D. heat changes to mechanical work

Answer: B

Watch Video Solution

25. If total enthalpy of reactants and products is HR and HP respectively,

then for exothermic reaction:

https://dl.doubtnut.com/l/_Iow83uDLUxpz
https://dl.doubtnut.com/l/_pSs4tWslGZcj
https://dl.doubtnut.com/l/_5ptQ5Ti1qpuY


A. HR = HP

B. HR < HP

C. HR > HP

D. HR - HP = 0

Answer: C

Watch Video Solution

26. Calculate the work invoved when 1 mol of an ideal gas is compressed

reversibly from 1.00 bar to 5.00 bar at a constant temperature of 300K .

A. 4.01 K

B. -8.02kJ

C. 18.02kJ

D. -14.01kJ

Answer: A

https://dl.doubtnut.com/l/_5ptQ5Ti1qpuY
https://dl.doubtnut.com/l/_ZEOxFO0AErME


Watch Video Solution

27. Under which of the following condition is the relation ΔH = ΔU + PΔV

valid for a closed system at

A. constant pressure

B. constant pressure

C. constant temperature and pressure

D. constant temperature, pressure and composition

Answer: C

Watch Video Solution

28. Which of the following is an endothermic reaction?

A. 2H2(g) + O2(g) → 2H2O(l)

B. N2(g) + O2(g) → 2NO(g)

https://dl.doubtnut.com/l/_ZEOxFO0AErME
https://dl.doubtnut.com/l/_4PUY7ayQZ1uo
https://dl.doubtnut.com/l/_FgVetyrmtkUs


C. NaOH(aq. ) + HCl(aq. ) → NaCl(aq. ) + H2O(l)

D. C2H5OH(aq. ) + 3O2(g) → 2CO2(g) + 3H2O(l)

Answer: B

Watch Video Solution

29. The formation of water from H2(g) and O2(g) is an exothermic process

because :

A. the chemical energy of H2(g) and O2(g) is more than that of water

B. the chemical energy of H2(g) and O2(g) is less than that of wa ter

C. the temperature of H2(g) and O2(g) is higher than that of water

D. the temperature of H2(g) and O2g is lower than that of water.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FgVetyrmtkUs
https://dl.doubtnut.com/l/_1TGn86XmD9Kt
https://dl.doubtnut.com/l/_O29VRMO5H10e


30. Which of the following are applicable for a thermochemical equation ?

It tells :

A. It tells about physical state of reactants and products.

B. It tells whether the reaction is spontaneous

C. it tells whether the reaction in exothermic or endothermic

D. it tells about the allotropic form (if any) of the reactants.

Answer: B

Watch Video Solution

31. The enthalpies of all elements in their standard state at 25 ∘C and one

atmospheric pressure are:

A. Same

B. Always positive

C. Always negative

https://dl.doubtnut.com/l/_O29VRMO5H10e
https://dl.doubtnut.com/l/_3C5JpZ8MibVa


D. zero

Answer: D

Watch Video Solution

32. Since the enthalpy of elements in their natural state is taken to be

zero, the heat of formation ΔfH  of compounds

A. is always negative

B. is always positive

C. is zero

D. may be positive or negative

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_3C5JpZ8MibVa
https://dl.doubtnut.com/l/_P3JXxZ2AmSkq


33. The di�erence between the heats of reaction at constant pressure

and a constant volume for the reaction

2C6H6(l) + 15O2(g) → 12CO2(g) + 6H2O(l) at 25 ∘C in kJ is

A. +7.43

B. +3.72

C. -7.43

D. -3.72

Answer: C

Watch Video Solution

34. For a gaseous reaction, A(g) + 3B(g) → 3C(g) + 3D(g), ΔD is 17 kcal at 

27 ∘C. Assuming R = 2cal K - 1mol - 1, the value of ΔH for the above

reaction is:

A. 15.8 kcal

https://dl.doubtnut.com/l/_Q5Kgv4eLI1ua
https://dl.doubtnut.com/l/_uoyCXxyjcXlm


B. 18.2 kcal

C. 20.0 kcal

D. 16.4 kcal

Answer: B

Watch Video Solution

35. At constant TandP,Which of the following statements is correct for

the reaction, 

CO(G) +
1
2
O2(g) → CO2(g),

A. ΔH = ΔU

B. ΔH < ΔU

C. ΔH > ΔU

D. none of these

Answer: B

https://dl.doubtnut.com/l/_uoyCXxyjcXlm
https://dl.doubtnut.com/l/_9T8hB9FXrAoS


Watch Video Solution

36. For the reaction, Ag2O(s) → 2Ag(s) +
1
2O2(g) which one of the

following is true?

A. ΔH = ΔU

B. Δ < ΔU

C. ΔH > ΔU

D. ΔH =
1
2ΔU

Answer: C

Watch Video Solution

37. Which one of the following is applicable for an adiabatic expansion of

ideal gas?

A. ΔU = 0

https://dl.doubtnut.com/l/_9T8hB9FXrAoS
https://dl.doubtnut.com/l/_Kx6EOivhBOC5
https://dl.doubtnut.com/l/_zBGp37Zmxm9T


B. W = ΔU

C. W = - ΔU

D. W = 0

Answer: C

Watch Video Solution

38. Assume each reaction is carried out in an open container. 

For which reaction will ΔH = ΔU ?

A. H2(g) + Br2(g) → 2HBr(g)

B. C(s) + 2H2O(g) → 2H2(g) + CO2(g)

C. PCl5(g) → PCl3(g) + Cl2(g)

D. 2CO(g) + O2(g) → 2CO2(g)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zBGp37Zmxm9T
https://dl.doubtnut.com/l/_MAFC4o8XdXKw


39. Reaction, H2(g) + I2(g) → 2HI, ΔH = 12.40kcal ltbr. According to this,

heat of formation of HI will be:

A. 12.40kcal

B. -12.4kcal

C. -6.20kcal

D. 6.20kcal

Answer: D

Watch Video Solution

40. For the reaction 

(i) H2(g) + Cl2(g) = 2HCl(g) + xkJ  

(ii). H2(g) + Cl2(g) = 2HCl(l) + ykJ  

which one of the following statements is correct?

https://dl.doubtnut.com/l/_MAFC4o8XdXKw
https://dl.doubtnut.com/l/_5HyljYidUxT1
https://dl.doubtnut.com/l/_JKOyQIJspAiu


A. x > y

B. x < y

C. x - y = 0

D. x = y

Answer: B

Watch Video Solution

41. For the reactions, 

(i) H2(g) + Cl2(g) = 2HCl(g) + xkJ  

(ii) 2HCl(g) = H2(g) + Cl2(g) - ykJ  

Which one of the following statements is correct?

A. x - y > 0

B. x - y < 0

C. x - y = 0

D. none of these

https://dl.doubtnut.com/l/_JKOyQIJspAiu
https://dl.doubtnut.com/l/_eYCSzyo42EfS


Answer: C

Watch Video Solution

42. According to equation,

C6H6(l) + 15/2O2(g) → 6CO2(g) + 3H2O(l), ΔH = - 3264.4KJ mol - 1 the

energy evolved when 7.8 g benzene is burnt in air will be -

A. 163.22 kJ

B. 32.64 kJ

C. 3.264 kJ

D. 326.4 kJ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_eYCSzyo42EfS
https://dl.doubtnut.com/l/_4WtnIUrDOprr


43. If ΔHf(X), ΔHf(Y), ΔHf(R) and ΔHf(S) denote the enthalpies of

formation of X, Y, R and S respectively, the enthalpy of the reaction 

X + Y → R + S is given by

A. ΔHf ( x ) + ΔHf ( y )

B. ΔHf (R ) + ΔHf (S )

C. ΔHf ( x ) + ΔHf ( y ) - ΔHf (R ) - ΔHf (S )

D. ΔHf (R ) + ΔHf (S ) - ΔHf ( x ) - ΔHf ( y )

Answer: D

Watch Video Solution

44. The enthalpy change for the reaction, 

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2(g) is called:

A. enthalpy of formation

B. enthalpy of combustion

https://dl.doubtnut.com/l/_ceaCjXCKkcss
https://dl.doubtnut.com/l/_jgXVLyVd4bPI


C. enthalpy of vaporisation

D. enthalpy of sublimation

Answer: B

Watch Video Solution

45. The enthalpy change for the reaction

2C(graphite) + 3H2(g) → C2H6(g) is called

A. enthalpy of formation

B. enthalpy of combustion

C. enthalpy of hydroenation

D. enthalpy of vaporisation

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jgXVLyVd4bPI
https://dl.doubtnut.com/l/_DvBjiAGvx7m5
https://dl.doubtnut.com/l/_XgPNosDMW8Ep


46. The enthalpy of formation of organic compounds are conveniently

determined from their:

A. -286.0

B. -143.0

C. 286.0

D. 143.0

Answer: C

View Text Solution

47. The enthalpies of formation of organic substances are conveniently

determined from

A. boiling points

B. melting points

C. enthalpies of neutralization

https://dl.doubtnut.com/l/_XgPNosDMW8Ep
https://dl.doubtnut.com/l/_VrnNOFYlFzj4


D. enthalpies of combustion

Answer: D

Watch Video Solution

48. The heat of neutralization of any strong acid and strong base is

always constant and ΔH = - 57.3kJ. This because.

A. both the acid and base undergo complete ionization

B. during neutralization, salt and waer are formed.

C. 1 mole of water is formed from H +  and OH -  ions

D. the reaction is exothermic.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VrnNOFYlFzj4
https://dl.doubtnut.com/l/_CJLqN8H5KOtN


49. The enthalpy of neutralization of oxalic acid by strong acid is

-25.4kcalmol - 1. The enthalpy of neutralization of strong acid and strong

base is -13.7kcalequil - 1. The enthalpy of dissociation of  

H2C2O4 ⇔ 2H + + C2O
2 -
4  is

A. 1 kcal mol - 1

B. 2 kcal mol - 1

C. 18.55 kcal mol - 1

D. 11.7 kcal mol - 1

Answer: B

Watch Video Solution

50. The amount of heat liberated when one mole of NH4OH reacts with

one mole of HCl is

A. 13.7 kcal

https://dl.doubtnut.com/l/_ECnpX7gMOBuh
https://dl.doubtnut.com/l/_IgulT5XxYbud


B. more than 13.7 kcal

C. less than 13.67 kcal

D. cannot e predicted.

Answer: C

Watch Video Solution

51. Heat of neutralisation for the reaction: 

NaOH + HCl → NaCl + H2O  

is 57.1 kJ mol - 1. The heat released when 0.25 mole of NaOH is titrated

against 0.25 mole of HCl will be:

A. 22.5 kJ

B. 57.1 kJ

C. 28.6 kJ

D. 14.3 kJ

https://dl.doubtnut.com/l/_IgulT5XxYbud
https://dl.doubtnut.com/l/_ysRqasvT5x0v


Answer: D

Watch Video Solution

52. If H + + OH - → H2O + 13.7Kcal , the heat of neutralisation for

complete neutralisation of 1 mole of H2SO4 by base will be

A. 13.7 kcal

B. 27.4 kcal

C. 6.85 kcal

D. 3.425 kcal

Answer: B

Watch Video Solution

53. In which of the following neutralization reaction, the heat of

neutralization will be highest?

https://dl.doubtnut.com/l/_ysRqasvT5x0v
https://dl.doubtnut.com/l/_W9oqsznFesr0
https://dl.doubtnut.com/l/_wuKAxlUZqtNc


A. HCl and NaOH

B. CH3COOH and NaOH

C. CH3COOH and NH3OH

D. HCl and NH4OH

Answer: A

Watch Video Solution

54. "The enthalpy of formation of a compound is equal in magnitude but

of opposite sign to the enthalpy of decomposition of that compound

under the same conditions". This law was presented by:

A. Hess

B. Le Chatelier

C. Kirchho�

D. Lavoisier annd Laplace

https://dl.doubtnut.com/l/_wuKAxlUZqtNc
https://dl.doubtnut.com/l/_bvtJgGS1DNxk


Answer: D

Watch Video Solution

55. "The change of enthalpy of a chemical reaction is the same whether

the reaction takes place in one step or in several steps". This law was

presented by:

A. Hess

B. Le chatelier

C. Van't Ho�

D. Kirchho�

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bvtJgGS1DNxk
https://dl.doubtnut.com/l/_7rzUedAujOsc


56. From the thermochemical reactions, 

C ( graphite ) +
1
2
O2 → CO, ΔH = - 110.5kJ  

CO +
1
2O2 → CO2, ΔH = - 283.2kJ  

the heat of reaction of C ( graphite ) + O2 → CO2 is:

A. +393.7kJ

B. -393.7kJ

C. -172.7kJ

D. +172.7kJ

Answer: B

Watch Video Solution

57. Calculate heat of formation of KOH(s) using the following equations  

K(s) + H2O(l) + aq → KOH(aq) + 1/2H2(g), ΔH = - 48.0kcal…(i)  

H2(g) + 1/2O2(g) → H2O(l), ΔH = - 68.4kcal…(ii)  

KOH(s) + (aq) → KOH(aq), ΔH = - 14.0kcal.... (iii)

https://dl.doubtnut.com/l/_M7R8U5MyIlsf
https://dl.doubtnut.com/l/_rp1zBSYqCvt9


A. -68.39 + 48 - 14.0

B. -68.39 - 48.0 + 14.0

C. +68.39 - 48.0 + 14.0

D. +68.39 + 48.0 - 14.0

Answer: B

Watch Video Solution

58. The enthalpies of combustion of C ( graphite ) and C ( diamond )  are 

-393.5 and - 395.4kJ /mol respectively. The enthalpy of conversion of 

C ( graphite )  to C ( diamond )  in kJ/mol is:

A. -1.9

B. -788.9

C. 1.9

D. 788.9

https://dl.doubtnut.com/l/_rp1zBSYqCvt9
https://dl.doubtnut.com/l/_Z6hm9Y6ucQrs


Answer: C

Watch Video Solution

59. The heat of combustion of yellow phoshphorus and red phosphorus

are -9.91KJmol - 1 and -8.78 KJ/mol respectivaly. The heat of transition

from yellow phosphrous to red phosphorus is

A. -18.69kJ

B. +1.13kJ

C. +18.69kJ

D. -1.13kJ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Z6hm9Y6ucQrs
https://dl.doubtnut.com/l/_FaucoOPpm4R8


60. What will be the heat of formation of methane, if the heat of

combustion of carbon is '-x' kJ, heat of formation of water is '-y' kJ heat of

combustion of methane is '-z' kJ?

A. ( - x - y + z)kJ

B. ( - z - x + 2y)kJ

C. ( - x - 2y - z)kJ

D. ( - x - 2y + z)kJ

Answer: D

Watch Video Solution

61. Given Cs + O2 (g ) → CO2 (g ) , ΔH = - 94.2Kcal  

H2 (g ) + ½O2 (g ) → H2O (g ) , Δ = - 68.3Kcal  

CH4 (g ) + 2O2 (g ) → 2H2O + CO2 = - 210.8Kcal  

what will be heat of formation of CH4 in (Kcal) ?

https://dl.doubtnut.com/l/_NG5yqn0snOXZ
https://dl.doubtnut.com/l/_bS7f4dchv8iq


A. 45.9

B. 47.8

C. 20

D. 47.3

Answer: C

Watch Video Solution

62. On combustion carbon forms two oxides CO and CO2, heat of

formation of CO2 is -94.3kcal and that of CO is -26. kcal. Heat of

combustion of carbon is:

A. -26.0kcal

B. -68.3kcal

C. -94.3kcal

D. -120.3kcal

https://dl.doubtnut.com/l/_bS7f4dchv8iq
https://dl.doubtnut.com/l/_mJ8bh3O2sz0R


Answer: C

Watch Video Solution

63. The heat of combustion of ethanol was determined in a bomb

calorimeter and was found to be -670.48kcalmol - 1 at 25 ∘C. What will be 

ΔU for the same reaction at 298K ?

A. -760kcal mol - 1

B. -670.48kcal mol - 1

C. +760kcal mol - 1

D. +670.48kcal mol - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mJ8bh3O2sz0R
https://dl.doubtnut.com/l/_NFPVYQFIISsN


64. For an endothermic reaction where ΔH represent the enthalpy of

reaction in kj /mol, the minimum value for the energy of activation will be:

A. less than ΔH

B. zero

C. equal to ΔH

D. more than ΔH

Answer: C

Watch Video Solution

65. If S + O2 → SO2, ΔH = - 298.2 kJ mole - 1  

SO2 +
1
2
O2 → SO3ΔH = - 98.7 kJ mole - 1  

SO3 + H2O → H2SO4, ΔH = - 130.2 kJ mole - 1  

H2 +
1
2O2 → H2SO4, ΔH = - 287.3 kJ mole - 1  

the enthlapy of formation of H2SO4 at 298 K will be

https://dl.doubtnut.com/l/_ULCpoUBHisDv
https://dl.doubtnut.com/l/_r8FYdkbJF5cp


A. -754.4kJ

B. +320.5kJ

C. -650.3kJ

D. -433.7kJ

Answer: A

Watch Video Solution

66. Which of the following units represent the largest amount of energy?

A. Electron-volt

B. Erg

C. Joule

D. Calorie

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_r8FYdkbJF5cp
https://dl.doubtnut.com/l/_OYyHwdGhEA4A


67. If ΔH ∘

f  for H2O2(l) and H2O(l) are -188kJ and mol - 1 and -286 kJ mol - 1,

what will be the enthalpy change of the reaction

2H2O2(l) → 2H2O(l) + O2(g)?

A. 146kJ mol - 1

B. -196kJ mol - 1

C. -494kJ mol - 1

D. -98kJ mol - 1

Answer: B

Watch Video Solution

68. The bond dissociation energies for Cl2, I2 and ICl are 242.3, 151.0 and 

211.3kJ /mole respectively. The enthalpy of sublimation of iodine is 

62.8kJ /mole. What is the standard enthalpy of formation of ICI(g) nearly

equal to

https://dl.doubtnut.com/l/_OYyHwdGhEA4A
https://dl.doubtnut.com/l/_Mv5yYu7ZpFLB
https://dl.doubtnut.com/l/_dD7VBmUWCxNR


A. -211.3kJ /mol

B. -14.6kJ /mol

C. 16.8kJ /mol

D. 33.5kJ /mol

Answer: C

Watch Video Solution

69. The standard heats of formation at 298K for

CCl4(g), H2O(g), CO2(g) and HCl(g) are -25.5, - 57.8, - 94.1 and - 22.1

kcal mol - 1 respectively. Calculate ΔH ∘

298 for the reaction.  

CCl4(g) + 2H2O(g) → CO2(g) + 4HCl(g).

A. 36.4kJ

B. 20.7kJ

C. -20.7kJ

D. -41.4kJ

https://dl.doubtnut.com/l/_dD7VBmUWCxNR
https://dl.doubtnut.com/l/_8DJUzuXyej3e


Answer: D

Watch Video Solution

70. Heats of combustion of CH4, C2H6, C2H4 and C2H2 are

-212.8,-373.0,-337.0 and -310.5 kcal respectively at the same temperature.

The best fuel among these gases is:

A. CH4

B. C2H6

C. C2H4

D. C2H2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_8DJUzuXyej3e
https://dl.doubtnut.com/l/_ZuWusE2FwGJO


71. Given 

C(s) + O2(g) → CO2(g), ΔH = - 395kJ  

S(s) + O2(g) → SO2(g), ΔH = - 295kJ  

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

The heat of formation of CS2(l) is

A. 250 kJ

B. 62.5 kJ

C. 31.25 kJ

D. 125 kJ

Answer: D

Watch Video Solution

72. The heats evolved in combustion of rhombic and monoclinic sulphur

are, respectively, 70960 and 71030calmol - 1. What will be the heat of

conversion of rhomic sulphur to monoclinic?

https://dl.doubtnut.com/l/_fTyWWrXUoHKc
https://dl.doubtnut.com/l/_GzeYF2gbhvUp


A. -70960cal

B. -71030cal

C. 70cal

D. -70cal

Answer: C

Watch Video Solution

73. The bond dissociation energy of C-H in CH4 from the equation  

C(g) + 4H(g) → CH4(g), ΔH = - 397.8kcal  

is:

A. +99.45kcal

B. -99.45kcal

C. +397.8kcal

D. +198.9kcal

https://dl.doubtnut.com/l/_GzeYF2gbhvUp
https://dl.doubtnut.com/l/_pDiO8aD1pkT7


Answer: A

Watch Video Solution

74. The dissociation energy of CH40 and C2H6 are respectively 360 and 

620kcal /mol.  The bond energy of C - C bond is :

A. 270 kcal

B. 70 kcal

C. 200 kcal

D. 240 kcal

Answer: B

Watch Video Solution

75. When 10 mL of a strong acid is added to 10 mL of an alkali, the

temperature rises by 5 ∘C. If 100 mL of the same acid si mixed with 100

https://dl.doubtnut.com/l/_pDiO8aD1pkT7
https://dl.doubtnut.com/l/_hr9eoORCGuaz
https://dl.doubtnut.com/l/_YcQ0VRAuQtOr


mL of the same base, the temperature rise would be:

A. 5 ∘C

B. 50 ∘C

C. 20 ∘C

D. cannot be predicted.

Answer: A

Watch Video Solution

76. Energy required to dissociate 4g of gaseous hydrogen into free

gaseous atoms is 208Kcal at 25 ∘C  

The bond energy of H - H bond will be

A. 1.04 cal

B. 10.4 kcal

C. 104 kcal

https://dl.doubtnut.com/l/_YcQ0VRAuQtOr
https://dl.doubtnut.com/l/_cFZFDqrlOAYF


D. 1040 kcal

Answer: C

Watch Video Solution

77. The enthalpy of combustion of H2 , cyclohexene C6H10  and

cyclohexane C6H12  are -241 , -3800 and -3920KJ per mol respectively.

Heat of hydrogenation of cyclohexene is

A. -121kJ mol - 1

B. 121kJ mol - 1

C. -242kJ mol - 1

D. 242kJ mol - 1

Answer: A

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_cFZFDqrlOAYF
https://dl.doubtnut.com/l/_pcDG52YLQXXK
https://dl.doubtnut.com/l/_aXyRFnbrMvJF


78. Given that, heat of neutralisation of strong acid and strong base is 57.1

kJ. Calculate the heat produced when 0.25 mole of HCl is neutralised with

0.25 mole of NaO in aqueous solution:

A. 22.5 kJ

B. 57 kJ

C. 14.275 kJ

D. 28.55 kJ

Answer: C

Watch Video Solution

79. Which of the following value of ΔH ∘

f  represent that the product is

least stable ?

A. -94.0kcal mol - 1

B. -231.6kcal mol - 1

https://dl.doubtnut.com/l/_aXyRFnbrMvJF
https://dl.doubtnut.com/l/_sQiuK5Hk5bEF


C. +21.4kcal mol - 1

D. +64.8kcal mol - 1

Answer: D

Watch Video Solution

80. The value of ΔHO -H is 109kcalmol - 1. Then formation of one mole of

water in gaseous state from H2(g) and O2(g) is acccompained by

A. 218 kcal

B. -109kcal

C. -218kcal

D. unpredictable

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sQiuK5Hk5bEF
https://dl.doubtnut.com/l/_UaHMZ11FjVl9
https://dl.doubtnut.com/l/_KG1OmyD6ldzm


81. Heat of neutralisation of a strong dibasic acid in dilute solution by

NaOH is nearly :

A. -27.4kcal /eq

B. -13.7kcal /eq

C. +13.7kcal /eq

D. -13.7kcal /mol

Answer: B

Watch Video Solution

82. The enthalpy changes at 298 K in successive breaking of O - H bonds

of water, are 

H2O(g) → H(g) + OH(g), ΔH = 498kJmol - 1  

OH(g) → H(g) + O(g), ΔH = 428kJmol - 1  

The bond energy of the O-H bond is

A. 498 kJ mol - 1

https://dl.doubtnut.com/l/_KG1OmyD6ldzm
https://dl.doubtnut.com/l/_SKoi3uNjRaKm


B. 428 kJ mol - 1

C. 70 kJ mol - 1

D. 463 kJ mol - 1

Answer: D

Watch Video Solution

83. The combustion of methane is written as 

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)  

The di�erence between enthalpy change and energy change is equal to:

A. -2RT

B. 0

C. RT

D. 
RT
2

Answer: A

https://dl.doubtnut.com/l/_SKoi3uNjRaKm
https://dl.doubtnut.com/l/_33EWMSkAE0wV


Watch Video Solution

84. A spontaneous change is one in which a system under goes

A. an increase in internal energy

B. lowering in entropy

C. lowering in free energy

D. no energy change

Answer: C

Watch Video Solution

85. In which of the following change entropy decreases?

A. Crystallisation of sucrose from solution

B. Dissolving sucrose in water

C. Meltin of ice

https://dl.doubtnut.com/l/_33EWMSkAE0wV
https://dl.doubtnut.com/l/_aslqt1N9MhMW
https://dl.doubtnut.com/l/_9AYAUlW8uEDj


D. Vaporisation of campor

Answer: A

Watch Video Solution

86. For the percipitation reaction of Ag⊕  ions with NaCI, which of the

following statements is true?

A. ΔH is zero for the reaction

B. ΔG is zero for the reaction

C. ΔG is negative for the negative

D. ΔG should be equal to ΔH

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_9AYAUlW8uEDj
https://dl.doubtnut.com/l/_CRVBxOUqgDmT


87. If the enthalpy of vaporisation of water is 186.5Jmol - 1, then entropy of

its vaporisation will be

A. 0.5

B. 1

C. 1.5

D. 2

Answer: A

Watch Video Solution

88. A reaction is non-spontaneous when:

A. ΔH is +ve, ΔS is -ve

B. both ΔH and ΔS are -ve

C. ΔH is -ve and ΔS is +ve

D. none of these

https://dl.doubtnut.com/l/_NE6ZJYvEw3qg
https://dl.doubtnut.com/l/_bN1OA2v2rKVR


Answer: A

Watch Video Solution

89. Standard entropy of X2 , Y2 and XY3 are 60, 40 and 50JK - 1mol - 1 ,

respectively. For the reaction, 
1
2
X2 +

3
2
Y2 → XY3, ΔH = - 30KJ , to be at

equilibrium, the temperature will be:

A. 750 K

B. 1000 K

C. 1250 K

D. 500 K

Answer: A

Watch Video Solution

90. The unit of entropy is

https://dl.doubtnut.com/l/_bN1OA2v2rKVR
https://dl.doubtnut.com/l/_mCeQ0SA8NeMB
https://dl.doubtnut.com/l/_sli2ZGi0cWx1


A. JK - 1 mol - 1

B. J mol - 1

C. J - 1K - 1 mol - 1

D. JK mol - 1

Answer: A

Watch Video Solution

91. Given that Δhf(H) = 218kJ /mol. Express the H - H bond energy in 

Kcal /mol

A. 52.15

B. 911

C. 109

D. 5.2153

Answer: C

https://dl.doubtnut.com/l/_sli2ZGi0cWx1
https://dl.doubtnut.com/l/_Ls2VUSMInebI


Watch Video Solution

92. For which reaction from the following, ΔS will be maximum?

A. Ca(s) +
1
2
O2(g) → CaO(s)

B. CaCO3(s) → CaO(s) + CO2(g)

C. C(s) + O2(g) → CO2(g)

D. N2(g) + O2(g) → 2NO(g)

Answer: B

Watch Video Solution

93. A particular reaction at 27 ∘C for which ΔH > 0 and ΔS > 0 is found to

be non-spontaneous. The reaction may proceed spontaneously if

A. the temperature is decreased

B. the temperature is kept constant

https://dl.doubtnut.com/l/_Ls2VUSMInebI
https://dl.doubtnut.com/l/_wfRJO8fhFTcX
https://dl.doubtnut.com/l/_LKYVqBxaV4as


C. the temperature is increased.

D. it is carried in open vessel at 27 ∘C

Answer: C

Watch Video Solution

94. Althought he dissolution of ammonium chloride in water is an

endothermic reaction, even then it is spontaneous because:

A. ΔH is positive, ΔS is -ve

B. ΔH is +ve, Δ is zero

C. ΔH is positive, TΔS < ΔH

D. ΔH is +ve ΔS is positive and ΔH < TΔS

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_LKYVqBxaV4as
https://dl.doubtnut.com/l/_fzk44b0v6KuU
https://dl.doubtnut.com/l/_cnnC09SyLoTy


95. In general, for exothermic reactions to be spontaneous

A. temperature must be high

B. temperature must be zero

C. temperature may have any magnitude

D. temperature must be low

Answer: D

Watch Video Solution

96. For the reversible process, the value of ΔS is given by the expression:

A. 
qrev
T

B. T - qrev

C. qrev × T

D. qrev - T

https://dl.doubtnut.com/l/_cnnC09SyLoTy
https://dl.doubtnut.com/l/_yxqTq3Xsz7A6


Answer: A

Watch Video Solution

97. In an electrochemical cell, if E ∘  is the e.m.f. of the cell involving ′ n′

mole of electrons, then ΔG ∘  is

A. ΔG ∘ = nFE ∘

B. ΔG ∘ = - nFE ∘

C. E ∘ = nFΔG ∘

D. ΔG ∘ = nF /E ∘

Answer: B

Watch Video Solution

98. The standard Gibb's free energy change, ΔG ∘  is related to equilibrium

constant, kp as

https://dl.doubtnut.com/l/_yxqTq3Xsz7A6
https://dl.doubtnut.com/l/_Yzh4up8yiBsh
https://dl.doubtnut.com/l/_g5LP7pRJDe4d


A. ΔG ∘ = RT ln K

B. K = e - ΔG ∘ / 2.303RT

C. ΔG ∘ = - RT log K

D. K = 10 - ΔG ∘ / 2.303RT

Answer: D

Watch Video Solution

99. The value of entropy in the universe is

A. constant pressure

B. decreasing

C. increasing

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_g5LP7pRJDe4d
https://dl.doubtnut.com/l/_kZhJE1hzZiGH


100. Which of the following thermodynamic relation is correct?

A. dG = VdP - SdT

B. dU = PdV + TdS

C. dH = - VdP + TdS

D. dG = VdP + SdT

Answer: A

Watch Video Solution

101. The enthalpy of formation for C2H4(g), CO2(g) and H2O(l) at 25 ∘C

and 1 atm. Pressure be 52, -394 and -286kJmol - 1 respectively. The

enthalpy of combustion of C2H4(g) will be

A. +141.2kJ mol - 1

B. +1412kJ mol - 1

https://dl.doubtnut.com/l/_kZhJE1hzZiGH
https://dl.doubtnut.com/l/_4vmqXLdPClZm
https://dl.doubtnut.com/l/_oE2wjsivRVsb


C. -141.2kJ mol - 1

D. -1412kJ mol - 1

Answer: D

Watch Video Solution

102. Identify the correct statement regarding entropy

A. at absolute zero, the entropy of a perfectly crystalline substance is

+ve.

B. at absolute zero, the entropy of a perfectly crystalline substance is

zero.

C. at 0 ∘C the entropy of a perfectly crystalline substance is taken to

be zero.

D. at absolute zero of temperature the entropy of all crystalline

substances is taken to be zero.

https://dl.doubtnut.com/l/_oE2wjsivRVsb
https://dl.doubtnut.com/l/_cDQcWicGHwSj


Answer: B

Watch Video Solution

103. When enthalpy and entropy change for a chemical reaction are

-2.5 × 103 cals and 7.4 cals deg - 1 respectively. Predict that reaction at 298

K is

A. spontaneous

B. reversible

C. irreversible

D. non-spontaneous

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cDQcWicGHwSj
https://dl.doubtnut.com/l/_gqkrr0GAE34R


104. One mole of an ideal gas at 300K is expanded isothermally from an

inital volume of 1 litre to 10 litres. The ΔE for this process is 

R = 2calmol - 1K - 1

A. 163.7 cal

B. 1381.1 cal

C. 8 litre-atm

D. zero

Answer: D

Watch Video Solution

( )

105. Latent heat of vaporisation of a liquid at 500K and 1 atm pressure is 

10.0kcal /mol. What will be the change in internal energy (ΔE) of 3 mol of

liquid at same temperature?

A. 13.0 kcal

https://dl.doubtnut.com/l/_QwbyzsFt60LV
https://dl.doubtnut.com/l/_kDsI1vDbxTFg


B. -13.0 kcal

C. 27.0 kcal

D. -27.0 kcal

Answer: C

Watch Video Solution

106. The enthalpy change of a reaction does not depend on

A. state of reactants and products

B. nature of reactants and products

C. di�erent intermediates reaction

D. initial and �nal enthalpy change of reaction.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_kDsI1vDbxTFg
https://dl.doubtnut.com/l/_SMbd2w9OyNOR
https://dl.doubtnut.com/l/_q8A4g81AmwZ4


107. Which plot represents for an exothermic reaction ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_q8A4g81AmwZ4


108. Given : S ( s ) +
3
2
O2 (g ) → SO3 (g ) + 2XKcal  

SO2 ( s ) +
1
2O2 (g ) → SO3 (g ) +YKcal  

The heat of formation of SO2 is : -

A. y - 2x

B. 2x + y

C. x + y

D. 2x /y

Answer: A

Watch Video Solution

109. NH3(g) + 3Cl2 → NCl3(g) + 3HCl(g), ΔH1  

N2(g) + 3H2(g) → 2NH3(g), ΔH2  

H2(g) + Cl2(g) → 2HCl(g), ΔH3  

The heat of formation of NCl3(g) in the terms of  

ΔH1, ΔH2, ΔH3 is :

https://dl.doubtnut.com/l/_3KLRPosJWLFZ
https://dl.doubtnut.com/l/_z6qiI3nlkQgr


A. ΔHf = - ΔH1 +
1
2

ΔH2 -
3
2

ΔH3

B. ΔHf = ΔH1 +
1
2

ΔH2 -
3
2

ΔH3

C. ΔHf = ΔH1 -
1
2

ΔH2 -
3
2

ΔH3

D. none of the above

Answer: A

Watch Video Solution

110. The word 'standard' in standard molar enthalpy change implies

A. temperature 298K

B. pressure 1 atm

C. temperature 298 K and pressure 1 atm

D. all temperature and all pressure

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_z6qiI3nlkQgr
https://dl.doubtnut.com/l/_JZc6bm6igAmn


111. The heat of formation ΔH ∘

f  of H2O(l) is equal to :

A. zero

B. molar heat of combustion of H2(l)

C. Molar heat of combustion of H2(g)

D. sum of heat of formation of H2O(g) and O2(g)

Answer: C

Watch Video Solution

( )

112. The value of ΔH and ΔS for a reaction are respectively 30 kJ 

mol - 1 and 100JK - 1mol - 1. Then temperature above which the reaction

will become spontaneous is:

A. 300 K

B. 30 K

https://dl.doubtnut.com/l/_JZc6bm6igAmn
https://dl.doubtnut.com/l/_qYuacmUmCLIZ
https://dl.doubtnut.com/l/_BQe5TyN4VRPm


C. 100 K

D. 300 ∘C

Answer: A

Watch Video Solution

113. The value of ΔH ∘  for the reaction Cu + (g) + I - (g) → CuI(g) is -446kJ 

mol - 1. If the ionisation energy of Cu(g) is 745 kJ mol - 1 and the electron

a�nity of I(g) is -295 kJ mol - 1, then the value of ΔH ∘  for the formation of

one mole of CuI(g) from Cu(g) and I(g) is:

A. -446kJ

B. 450 kJ

C. 594 kJ

D. 4 kJ

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_BQe5TyN4VRPm
https://dl.doubtnut.com/l/_9IMTsr5ZxT0Y


Watch Video Solution

114. If the enthalpy change for the reaction, 

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g), ΔH = - 25kcal,  

bond energy of C-H is 20 kcal mol - 1 greater than the bond energy of C-Cl

and bond energies of H-H and H-Cl are same in magnitude, then for the

reaction H2(g) + Cl2(g) → 2HCl(g), ΔH = ?

A. -22.5kcal /mol

B. -20.5kcal /mol

C. -32.5kcal /mol

D. -12.5kcal /mol

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9IMTsr5ZxT0Y
https://dl.doubtnut.com/l/_2EAOxjtx9IiY


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

from the following data: 

heat of foramtion of NaOH(aq. ) at 25 ∘C = - 470.7kJ  

heat of formation of OH - (aq.) at 25 ∘C = - 228.8kJ is:

A. -251.9kJ

B. 241.9kJ

C. -241.9kJ

D. 251.9kJ

Answer: C

Watch Video Solution

116. AB, A2 and B2 are diatomic molecules. If the bond enthalpies of 

A2, AB and B2 are in the ratio 1: 1 : 0.5 and the enthalpy of formation of 

AB from A2 and B2 is -100kJmol - 1 , what is the bond enthalpy of A2 ?

https://dl.doubtnut.com/l/_C4d0Rs3K3eim
https://dl.doubtnut.com/l/_TNXgpUK5jpG8


A. 400 kJ mol - 1

B. 200 kJ mol - 1

C. 100 kJ mol - 1

D. 300 kJ mol - 1

Answer: A

Watch Video Solution

117. The lattice energy of solid NaCI is 180kcalmol - 1. The dissolution of

the solid in H2O is endothermic to the extent of 1.0kcalmol - 1. If the

hydration energies of Na⊕  and CIΘ  ions are in the ratio of 6: 5 what is

the enthalpy of hydration of sodium ion?

A. -85.6kcal /mol

B. -97.5kcal /mol

C. 82.6kcal /mol

D. +100kcal /mol

https://dl.doubtnut.com/l/_TNXgpUK5jpG8
https://dl.doubtnut.com/l/_NdEARYLlEBB4


Answer: B

Watch Video Solution

118. Which one of the following statement is false?

A. Work is a state function

B. Temperature is a state function

C. Work appears at the boundary of the system

D. Change in the state is completely when the initial and �nal state are

speci�ed

Answer: A

Watch Video Solution

119. ΔG ɵ  for the reaction X + Y ⇔ C is -4.606kcalat1000 K`. The

equilibrium constant for the reverse mode of the reaction will be:

https://dl.doubtnut.com/l/_NdEARYLlEBB4
https://dl.doubtnut.com/l/_KQWPJQzOI81y
https://dl.doubtnut.com/l/_5lovGAAxaaIg


A. 100

B. 10

C. 2

D. 0.01

Answer: A

Watch Video Solution

120. The enthalpy of dissolution of BaCl2(s) and BaCl2.2H2O are -20.6

and 8.8 KJ mol - 1 respectively . Calculate enthalpy of hydration forgiven

reaction: 

BaCl2(s) + 2H2O → BaCl2.2H2O(s)

A. 29.8 kJ

B. -11.8kJ

C. -20.6kJ

D. -29.4kJ

https://dl.doubtnut.com/l/_5lovGAAxaaIg
https://dl.doubtnut.com/l/_6M4zwuDLlZzk


Answer: A

Watch Video Solution

121. For the reaction 

A(g) + 2B(g) → 2C(g) + 3D(g),  

the value of ΔH at 27 ∘C is 19.0kcal. The value of ΔE for the reaction

would be 

R = 2.0calH - 1mol - 1

A. 20.8 kcal

B. 19.8 kcal

C. 18.8 kcal

D. 17.8 kcal

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_6M4zwuDLlZzk
https://dl.doubtnut.com/l/_vsvthO6zS9ek
https://dl.doubtnut.com/l/_GknqGxUfWFwR


122. In thermodynamics, a process is called reversible when

A. surroundings and system change into each other

B. there is no boundary between system and surroundings

C. the sorroundings are always in equilibrium with the system

D. the system changes into the surroundings spontaneously

Answer: C

Watch Video Solution

123. The heat liberated when 1.89g of benzoic acid is burnt in a bomb

calorimeter at 25 ∘C increases the temperture of 18.94kg of water by 

0.632 ∘C. If the speci�c heat of water at 25 ∘C is 0.998cal /gdeg, the value

of the heat of combustion of benzoic acid is

A. 88.1 kcal

B. 771. 4 kcal

https://dl.doubtnut.com/l/_GknqGxUfWFwR
https://dl.doubtnut.com/l/_gmKOLwSI2apZ


C. 981.1 kcal

D. 871.2 kcal

Answer: B

Watch Video Solution

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

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

With a change in internal energy ΔE = 30L atm. The change in enthalpy 

(ΔH) in the process in L-atm is

A. 40

B. 42.4

C. 44

D. not de�ned, because pressure is not constant.

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_gmKOLwSI2apZ
https://dl.doubtnut.com/l/_FwEiTt6HlhWO


Watch Video Solution

125. Which of the reaction de�nes molar ΔH ∘

f  ?

A. C ( diamond ) + O2(g) → CO2(g)

B. 
1
2
H2(g) +

1
2
F2(g) → HF(g)

C. N2 (g ) + 3H2(g) → 2NH3(g)

D. CO(g) +
1
2
O2(g) → CO2(g)

Answer: B

Watch Video Solution

126. The enthalpies of formation of Al2O3 and Cr2O3 are -1596KJ and 

-1134KJ respectively. ΔH for the reaction  

2Al + Cr2O2 → 2Cr + Al2O3 is

A. -462kJ

https://dl.doubtnut.com/l/_FwEiTt6HlhWO
https://dl.doubtnut.com/l/_2UgwNjbotvUg
https://dl.doubtnut.com/l/_5Eag6aIrdILs


B. -1365kJ

C. -2530kJ

D. +2530kJ

Answer: A

Watch Video Solution

127. Which of the following is true for spontaneous process?

A. ΔG > 0

B. ΔG < 0

C. ΔG = 0

D. ΔG = TΔS

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5Eag6aIrdILs
https://dl.doubtnut.com/l/_mrdGb58qh8d0
https://dl.doubtnut.com/l/_eYh771VaeUSt


128. Considering entropy (S) as a thermodynamics parameter, the

criterion for the spontaneity of any process is

A. ΔSsystem + ΔSsurroundings > 0

B. ΔSsystem - ΔSsurroundings > 0

C. ΔSsystem > 0 only

D. ΔSsurroudings > 0 only

Answer: A

Watch Video Solution

129. An ideal gas expands from 1 × 10 - 3m3 to 1 × 10 - 2m3 at 300K againts

a constant pressure of 1 × 105Nm - 2 . The work done is :

A. -900J

B. -900kJ

C. 270kJ

https://dl.doubtnut.com/l/_eYh771VaeUSt
https://dl.doubtnut.com/l/_h1BSp4aDtaAs


D. +900kJ

Answer: A

Watch Video Solution

130. What is the value of internal energy change (ΔU) at 27 ∘C a gaseous

reaction 2A2(g) + 5B2(g) → 2A2B5(g) (whose heat chhange at constant

pressure is -50700J)? R = 8.314JK - 1 mol - 1

A. -50700J

B. -63171J

C. -38229J

D. +38299J

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_h1BSp4aDtaAs
https://dl.doubtnut.com/l/_MWhWieTKs40m
https://dl.doubtnut.com/l/_9FDfbJtfKegu


131. Two moles of an ideal gas is expanded isothermally and reversibly

from 1 liter to 10 liter at 300K. The enthalpy change (in kJ) for the process

A. 11.4 kJ

B. -11.4kJ

C. 0kJ

D. 4.8kJ

Answer: B

Watch Video Solution

132. The enthalpy of vaporisation of a liquid is 30kJmol - 1 and entropy of

vaporisation is 75Jmol - 1K - 1. The boiling point of the liquid at 1atm is :

A. 250 K

B. 400 K

C. 450 K

https://dl.doubtnut.com/l/_9FDfbJtfKegu
https://dl.doubtnut.com/l/_zhGn6ZOrfhXs


D. 600 K

Answer: B

Watch Video Solution

133. The sublimation energy of I2 (solid) is 57.3 KJ/mole and enthalpy of

fusion is 15.5 KJ/mole. The enthalpy of vapourisation of I2 is

A. 41.8 kJ/mol

B. -41.8kJ /mol

C. 72.8kJ /mol

D. -72.8kcal /mol

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zhGn6ZOrfhXs
https://dl.doubtnut.com/l/_SMiilU6mXmxK


134. ΔH and ΔS for a reaction are +30.558kJmol - 1 and 0.066kJmol - 1 at 1

atm pressure. The temperature at which free energy is equal to zero and

the nature of the reaction below this temperature are

A. 483K, spontaneous

B. 443K, non-spontaneous

C. 443K, spontaneous

D. 463 K, non-spontaneous

Answer: D

Watch Video Solution

135. What would be the heat released when an aqueous solution

containing 0.5mol if HNO3 is mixed with 0.3 mol of OH - 1 (enthalpy of

neutralisation is -57.1kJ)

A. 28.5 kJ

https://dl.doubtnut.com/l/_wtxstIh4fkTO
https://dl.doubtnut.com/l/_nqviUl8uXE11


B. 17.1 kJ

C. 45.7 kJ

D. 1.7 kJ

Answer: B

Watch Video Solution

136. A process in which the system does not exchange heat with the

surroundings is known as

A. isothermal

B. isobaric

C. isochoric

D. adiabatic

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nqviUl8uXE11
https://dl.doubtnut.com/l/_SNw1JMNCzjgi


137. The entropy of a crystalline substance a absolute zero on the basis of

the third law of thermodynamics should be taken as

A. 100

B. 50

C. zero

D. di�erent for di�erence substances

Answer: C

Watch Video Solution

138. Which of the following expressions is correct?

A. ΔG ∘ = nFE ∘

B. ΔG ∘ = - nFE ∘

C. ΔG ∘ = 2.303RTnFE ∘

cell

https://dl.doubtnut.com/l/_SNw1JMNCzjgi
https://dl.doubtnut.com/l/_zX0upyHFqRMD
https://dl.doubtnut.com/l/_crtPfYTS2kjA


D. ΔG ∘ = nFlogKc

Answer: A

Watch Video Solution

139. Consider the reaction: N2 + 3H2 ⇔ 2NH3 carried out at constant

pressure and temperature. If ΔH and ΔU are change in enthalpy and

change in internal energy respectively, then:

A. ΔH = 0

B. ΔH = ΔU

C. ΔH < ΔU

D. ΔH > ΔU

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_crtPfYTS2kjA
https://dl.doubtnut.com/l/_MlMZgNaowzLz
https://dl.doubtnut.com/l/_pvcAMB4txHhW


140. The absolute enthalpy of neutralization of the reaction, 

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

A. -57.33 kJ mol - 1

B. greater than -57.33 kJ mol - 1

C. less than -57.33 kJ mol - 1

D. 57.33 kJ mol - 1

Answer: C

Watch Video Solution

141. Given the following entropy values (in JK - 1mol - 1  at 298 K atm : 

H2(g) : 130.6. Cl2(g) : 223.0 and HCl(g) : 186.7 . The entropy change (in

JK - 1mol - 1  for the reaction 

H2(g) + Cl2(g) → 2HCl(g)is

A. +540.3

B. +727.3

)

)

https://dl.doubtnut.com/l/_pvcAMB4txHhW
https://dl.doubtnut.com/l/_kZybfQOvnSVT


C. -166.9

D. +19.8

Answer: D

Watch Video Solution

142. A mixture of 2 mole CO and 1 mole O2 in a closed vessel is ignited to

convert CO into CO2. Then

A. ΔH > ΔU

B. ΔH < ΔU

C. ΔH = ΔU

D. the relationship depends on the capacity of the vessel

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kZybfQOvnSVT
https://dl.doubtnut.com/l/_om2X3LiRv0P0
https://dl.doubtnut.com/l/_mY2N3ib8FZ3O


143. Consider the following reaction at 1000 ∘C  

(A)Zn ( s ) +
1
2
O2 ( s ) + ZnOs, ΔG0 = - 360kJmole - 1  

(B) (B)Cn ( s ) +
1
2O2 (g ) → COs, ΔG0 = - 460kJmole - 1  

choose the correct statement at 10000C

A. zinc can be oxidised by carbon monoxide

B. ZnO can be reduced by graphite.

C. both a and b are true.

D. both a and b are false.

Answer: B

Watch Video Solution

144. Which of the following equations does not correctly represent the

�rst law of thermodynamcis?

A. Isothermal process : q=-w

https://dl.doubtnut.com/l/_mY2N3ib8FZ3O
https://dl.doubtnut.com/l/_RxC1EMKNQMmd


B. Cyclic process : q=-w

C. Isochoric process : ΔU = q

D. Adiabatic process : ΔU = - w

Answer: D

Watch Video Solution

145. Assuming ΔH ∘ and S ∘  do not change with temperature. Calculate,

the boiling point of liquid A uing the thermodynamic data given below: 

Thermodynamic data ΔH ∘ ( kJ /mol ) S ∘ JK - 1mol - 1 , A(l) - 130100, A - 100200(g)

A. 300K

B. 130 K

C. 150 K

D. 50 K

( ) | |

https://dl.doubtnut.com/l/_RxC1EMKNQMmd
https://dl.doubtnut.com/l/_JhsUJcV1ea7a


Answer: A

Watch Video Solution

146. (ΔH - ΔU) for the formation of carbon monoxide (CO) from its

elements at 298K is  

R = 8.314K - 1mol - 1

A. -1238.78J mol - 1

B. 1238.78J mol - 1

C. -2477.57J mol - 1

D. 2477.57J mol - 1

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_JhsUJcV1ea7a
https://dl.doubtnut.com/l/_S7MgQUB60rbQ


147. For a phase change: 

H2O(l) ⇔ H2O(s)  

0 ∘C, 1 bar

A. ΔG = 0

B. ΔS = 0

C. ΔH = 0

D. ΔU = 0

Answer: A

Watch Video Solution

148. We can drive any thermodynamically forbidden reaction in the

desired direction by coupling with:

A. highly exothermic reaction

B. highly enodthermic carbon

https://dl.doubtnut.com/l/_1Oyh38QKnQ8v
https://dl.doubtnut.com/l/_Dun45uZLLrqk


C. highly exergonic reaction

D. highly endergonic reaction

Answer: C

View Text Solution

149. The amount of heat released when 20ml,0.5M NaOHis mixed with 

100ml,0.1M H2SO4 is xKJ. The heat of neutralization will be : -

A. -100x

B. -50x

C. +100x

D. +50x

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Dun45uZLLrqk
https://dl.doubtnut.com/l/_DYcgQKx651c1
https://dl.doubtnut.com/l/_qmEzhIsGa2Fj


150. In conversation of lime-stone ti lime, CaCO3(s) → CaO(s) + CO2(g)7

the value of ΔH ∘ and ΔS ∘  are +179.1KJmol - 1and 160.2J /K respectively

at 298K and 1 bar. Assuming that ΔH and ΔS do not change with

temperature, temperature above which coversation of lime-stone to lime

will be just spontaneous is:

A. 1118 K

B. 1008 K

C. 1200 K

D. 845 K

Answer: A

Watch Video Solution

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

change (ΔU) when 1 mol of water is vapourised at 1 bar pressure and 

https://dl.doubtnut.com/l/_qmEzhIsGa2Fj
https://dl.doubtnut.com/l/_19AOhsPOSlpH


100 ∘C, (Given : Molar enthalpy of vapourisation of water at 1 abr and 373

K = 41 kJ mol - 1 and R = 8.3Jmol - 1K - 1 will be) :-

A. 41.00kJ mol - 1

B. 4.100kJ mol - 1

C. 3.7904kJ mol - 1

D. 37.904kJ mol - 1

Answer: D

Watch Video Solution

152. For the process H2O(l)(1bar, 373K) → H2O(g)(1bar, 373K) the correct

set of thermodynamic parameters is

A. ΔG = 0, ΔS = + ve

B. ΔG = 0, ΔS = - ve

C. ΔG = + ve, ΔS = 0

https://dl.doubtnut.com/l/_19AOhsPOSlpH
https://dl.doubtnut.com/l/_o7TstYXwgRo3


D. ΔG = - ve, ΔS = + ve

Answer: A

Watch Video Solution

153. In a closed insulated container, a liquid is stirred with a paddle to

increase the temperature, which of the following is true?

A. ΔU = Δw ≠ 0, q = 0

B. ΔU = w = 0, q ≠ 0

C. ΔU = 0, w = q ≠ 0

D. w = 0, ΔU = q ≠ 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_o7TstYXwgRo3
https://dl.doubtnut.com/l/_O88XCFlfh1rn


154. Which of the following is correct?

A. CV =
∂U
∂T P

B. CP =
∂H
∂T V

C. CP - CV = R

D. 
∂U
∂V t

=
-a

V2

Answer: C

Watch Video Solution

( )
( )

( )

155. Which of the following represents total kinetic energy of one mole of

gas?

A. 
1
2
RT

B. 
3
2
RT

C. CP - CV RT( )

https://dl.doubtnut.com/l/_0amFi2MPGuXf
https://dl.doubtnut.com/l/_Xosvh2OXuFRR


D. 
2
3
RT

Answer: B

Watch Video Solution

156. Standard entropy of X2 , Y2 and XY3 are 60, 40 and 50JK - 1mol - 1 ,

respectively. For the reaction, 
1
2
X2 +

3
2
Y2 → XY3, ΔH = - 30KJ , to be at

equilibrium, the temperature will be:

A. 1000K

B. 1250 K

C. 500 K

D. 750 K

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xosvh2OXuFRR
https://dl.doubtnut.com/l/_W2EPHip2QLu6
https://dl.doubtnut.com/l/_NHLMlkveai3q


157. 4.48L of an ideal gas at STP requires 12 cal to raise its temperature by

15 ∘C at constant volume. The CP of the gas is

A. 3 cal

B. 4 cal

C. 7 cal

D. 6 cal

Answer: D

Watch Video Solution

158. On the basis of the following thermochemical data :  

ΔfG
∘H +

(aq . ) = 0   

H2O ( l ) → H +
(aq . ) + OH -

(aq . ) , ΔH = 57.32kJ  

H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , ΔH = - 286.20kJ  

The value of enthalpy of formation of OH -  ion at 25 ∘C is :

A. -22.88kJ

( )

https://dl.doubtnut.com/l/_NHLMlkveai3q
https://dl.doubtnut.com/l/_mzprLl36SBsE


B. -228.88kJ

C. -228.88kJ

D. -343.53kJ

Answer: B

Watch Video Solution

159. The Habar's process of production of ammonia involves the

equilibrium: 

N2(g) + 3H2(g) ⇔ 2NH2(g)  

Assuming ΔH ∘  and ΔS ∘  for the reaction do not change with

temperature, which of the statements is true? 

ΔH ∘ = - 95kJ and ΔS ∘ = - 198JK - 1

A. Ammonia dissociates spontaneously below 500 K

B. Ammonia dissociates spontaneously above 500K

C. Ammonia dissociates at all temperature.

( )

https://dl.doubtnut.com/l/_mzprLl36SBsE
https://dl.doubtnut.com/l/_uG1cXqBnCp5C


D. Ammonia does not dissociate at any temperature.

Answer: A

Watch Video Solution

160. In which reaction there will be increase in entropy ?

A. Na(s) + H2O(l) → NaOH(aq) +
1
2
H2(g)

B. Ag + (aq) + Cl - (aq) → AgCl(s)

C. H2(g) +
1
2
O2(g) → H2O(l)

D. Cu2 + (aq) + 4NH3(g) → Cu NH3 4
2 +

(aq )

Answer: A

Watch Video Solution

↑

[ ( ) ]

https://dl.doubtnut.com/l/_uG1cXqBnCp5C
https://dl.doubtnut.com/l/_dojeBghoRwS7


161. The species which by de�nition has zero standard molar enthalpy of

formation at 298K is

A. Br2(g)

B. Cl2(g)

C. H2O(g)

D. CH4(g)

Answer: B

Watch Video Solution

162. The standard enthalpy of formation of NH3 is -46.0KJmol - 1 . If the

enthalpy of formation of H2 from its atoms is -436KJmol - 1 and that of N2

is -712KJmol - 1 , the average bond enthalpy of N - H bond in NH3 is

A. +1056kJ mol - 1

B. -1102kJ mol - 1

https://dl.doubtnut.com/l/_eXOIFuNowghn
https://dl.doubtnut.com/l/_ilOtv0JsbN01


C. -964kJ mol - 1

D. +352kJ mol - 1

Answer: D

Watch Video Solution

163. A 1.0g sample of substance A at 100 ∘C is added to 100mL of H2O at 

25 ∘C. Using separate 100mL portions of H2O, the procedure is repeated

with substance B and then with substance C. How will the �nal

temperatures of the water compare ? 

Substance Specific heat

A 0.60Jg - 1^(@)C^(-1)),(B,0.40 J g^(-1) ∘C - 1

C 0.20Jg - 1 ∘C - 1

A. TC > TB > TA

B. TB > TA > TC

C. TA > TB > TC

D. TA = TB = TC

https://dl.doubtnut.com/l/_ilOtv0JsbN01
https://dl.doubtnut.com/l/_s3aBmIU1XX91


Answer: C

Watch Video Solution

164. The entropy change involved in the isothermal reversible expansion

of 2 moles of an ideal gas from a volume of 10dm3 to a volume of 100dm3

at 27 ∘C is

A. 42.3J mol - 1K - 1

B. 38.3J mol - 1K - 1

C. 35.8J mol - 1K - 1

D. 32.3J mol - 1K - 1

Answer: B

Watch Video Solution

165. The incorrect expression among the following is

https://dl.doubtnut.com/l/_s3aBmIU1XX91
https://dl.doubtnut.com/l/_Apa8XF4c9mFo
https://dl.doubtnut.com/l/_Qiq8EyyxESz3


A. 
ΔGsystem

ΔStotal
= - T

B. In isothermal process 

w ( reversible ) = - nRT
Vf
Vi

C. ln K =
ΔH ∘ - TΔS ∘

RT

D. K = e - ΔG ∘ /RT

Answer: C

Watch Video Solution

( )

166. Using the data provided, calculate the multiple bond energy

kJmol - 1  of a C ≡ C bond in C2H2. That energy is ( take the bond energy

of a C - H bond as 350kJmol - 1 .  

2C ( s ) + H2 (g ) → C2H2 (g ) , Δ = 225kJmol - 1  

2C ( s ) → 2Cg , ΔH = 1410kJmol - 1  

H2 (g ) → 2H (g ) , ΔH = 330kJmol - 1

( )
)

)

https://dl.doubtnut.com/l/_Qiq8EyyxESz3
https://dl.doubtnut.com/l/_1lDX76fzlcOz


A. 1165

B. 837

C. 865

D. 815

Answer: D

Watch Video Solution

167. The approxiamte standard enthalpies of formation of methanol and

octane are determiend to be -1.5 kJ/mol and -10.9 kJ/mol respectively. The

standard enthalpies of combustion of octane is denoted as ΔH(octane)

and that fo methanol as ΔH (methanol). the correct statement is:

A. ΔH (octane) is more negative than ΔH (methanol)

B. ΔH(octane) is less negative than ΔH (methanol)

C. ΔH (octane) is equal to ΔH (methanol)

D. ΔH (octane)+ΔH(methanol)=0

https://dl.doubtnut.com/l/_1lDX76fzlcOz
https://dl.doubtnut.com/l/_s7zpuLVDCAr7


Answer: A

Watch Video Solution

168. The sysmbols F,H,S,Vm and E ∘  denote Helmholtz free energy,

enthalpy, entropy, molar volume and standard electrode potential,

respectively. The correct classi�cation of the properties is:

A. F,H,S ar intensive, Vm and E ∘  are extensive

B. F,H,S are extensive, Vm and E ∘  are intensive

C. F,H,S and Vm are intensive , E ∘  is extensive

D. F,H,S and E ∘  are extensive, Vm is intensive

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_s7zpuLVDCAr7
https://dl.doubtnut.com/l/_TxJ6RhNxV9A5


169. A piston �lled with 0.04 mole of an ideal gas expands reversible from

50.0mL at a constant temperature of 37.0 ∘C . As it does so, it absorbs 

208J of heat. The value of q and W for the process will be 

(R = 8.314J /molK , 1n7.5 = 2.01)

A. q = - 208J, w = + 208J

B. q = + 208J, w = + 208J

C. q = + 208J, w = - 208J

D. q = - 208J, w = - 208J

Answer: C

Watch Video Solution

170. For the complete combustion of ethanol,

C2H5OH(l) + 3O2(g) → 2CO2(g) + 3H2O(l) the amount of heat produced

as measured in bomb calorimeter is 1364.47KJmol - 1 at 25 ∘C . Assuming

https://dl.doubtnut.com/l/_GJXEVD9HE5WV
https://dl.doubtnut.com/l/_H5gdm6XEYxFt


ideality, the enthalpy of combustion, ΔHC , for the reaction will be  

R = 8.314JK - 1mol - 1

A. -1460.50kJ mol - 1

B. -1350.50kJ mol - 1

C. -1366.95kJ mol - 1

D. -1361.95kJ mol - 1

Answer: C

Watch Video Solution

[ ]

171. The standed free energy of fromation of NO(g) is 86.6 kj/ mol at 298 K

what is the standed free energy of fromation of NO2g at 298 k? 

Kp = 1.6 × 1012

A. 0.5 2 × 86.600 - R(298)ln 1.6 × 1012

B. R(298)ln 1.6 × 1012 - 86.600

C. 86.600 + r(298)ln 1.6 × 1012

[ ( )
( )

( )

https://dl.doubtnut.com/l/_H5gdm6XEYxFt
https://dl.doubtnut.com/l/_Vej1pwTVy9zO


D. 86.600 -
ln 1.6 × 1012

R(298)

Answer: A

Watch Video Solution

( )

172. The enthalpies of combustion of carbon and carbon monoxide are

-393.5 and -283 kJ mol - 1 respectively. The enthaly of formation of carbon

monoxide per mole is :

A. 110.5

B. 676.5

C. -676.5

D. -110.5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Vej1pwTVy9zO
https://dl.doubtnut.com/l/_TbD5FqZRtUE1
https://dl.doubtnut.com/l/_L2j0Ez5C1gWC


173. δU is equal to

A. Isochoric work

B. Isobaric work

C. Adiabatic work

D. isothermal work

Answer: C

Watch Video Solution

174. Given C ( graphite ) + O2(g) → CO2(g),  

ΔrH
0 = - 393.5kJ mol - 1  

H2(g) = +
1
2O2(g) → H2O(1),   

ΔrH
0 = - 285.8 kJ mol - 1  

CO2(g) + 2H2O(1) → CH4(g) + 2O2(g),  

ΔrH
0 = + 890.3kJ mol - 1  

Based on the above thermochemical equations, the value of ΔrH
0 at at

https://dl.doubtnut.com/l/_L2j0Ez5C1gWC
https://dl.doubtnut.com/l/_ri0qMicfeS7E


298 K for the reaction 

C ( graphite ) + 2H2(g) → CH4(g) will be:

A. +74.8kJ mol - 1

B. +144.0kJ mol - 1

C. -74.8kJ mol - 1

D. -144.8kJ : mol - 1

Answer: C

Watch Video Solution

175. Which of the following lines correctly show the temperatrue

dependence equilibrium constant,K, for an exotehrmic reaction? 

https://dl.doubtnut.com/l/_ri0qMicfeS7E
https://dl.doubtnut.com/l/_YfB61m0e5lap


A. B and C

B. C and D

C. A and D

D. A and B

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YfB61m0e5lap


176. The combustion of benzene (l) gives CO2(g) and H2O(l). Given that

heat of combustion of benzene at constant volume is – 3263.9kJmol – 1 at 

25 ∘C, heat of combustion (in kJmol – 1) of benzene at constant pressure

will be 

(R = 8.314 JK–1 mol–1)

A. -452.46

B. 3260

C. -3267.6

D. 4152.6

Answer: C

Watch Video Solution

177. If 1.5 L of an ideal gas at a apressure of 20 atm expands isothermally

and reversibly to a �nal volume of 15 L, the work done by the gas in L atm

is:

https://dl.doubtnut.com/l/_yJyuifp4yzsV
https://dl.doubtnut.com/l/_GFaVZtqyJkUO


Set 2

A. 69.09

B. 34.55

C. -34.55

D. -69.09

Answer: D

Watch Video Solution

1. Which is intensive property ?

A. mass

B. Mass/volume

C. Volume

D. volume/mass

https://dl.doubtnut.com/l/_GFaVZtqyJkUO
https://dl.doubtnut.com/l/_XM791j5sI28W


Answer: B::D

Watch Video Solution

2. Which is an irreversible process?

A. Mixing of two gases by di�usion

B. Evaporation of water at 373 K and 1 atm pressure

C. Dissolution of NaCl in water

D. All of the above

Answer: A::C

Watch Video Solution

3. One mole of anahydrous MgCl2 dissolves in water and liberates 25 cal /

mol. Heat of dissolution of MgCl2. H2O is :

https://dl.doubtnut.com/l/_XM791j5sI28W
https://dl.doubtnut.com/l/_NWr4dkoiSQfJ
https://dl.doubtnut.com/l/_CZJT8RfadqpB


A. +5cal /mol

B. -5cal /mol

C. 55cal /mol

D. -55cal /mol

Answer: A

Watch Video Solution

4. Following enthalpy changes are given: 

α - Dglucose(s) → α - Dglucoes(aq), ΔH = 10.72kJ  

β - Dglucose(s) → β - Dglucose(aq), ΔH = 4.68kJ  

α - Dglucose(aq) → β - Dglucose(aq), ΔH = 1.16kJ  

Calculate enthalpy change in 

α - Dglucose(s) → β - Dglucose(s)

A. 14.24kJ

B. 16.56kJ

https://dl.doubtnut.com/l/_CZJT8RfadqpB
https://dl.doubtnut.com/l/_16sSfa5ubb1c


C. -7.2kJ

D. 4.88kJ

Answer: D

Watch Video Solution

5. If x and y are arbitrary extensive variables, then

A. (x + y) is an extensive variable

B. x /y is an intensive variable

C. dx /dy is ann intensive variable

D. both b and c

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_16sSfa5ubb1c
https://dl.doubtnut.com/l/_5tteGFTuEI5j


6. If x and y are arbitrary intensive variables, then

A. xy is an intensive variable

B. x/y is an intesive variable

C. (x+y) is an extensive property

D. dx/dy is an intensive property.

Answer: A::B::D

Watch Video Solution

7. H2O(g) +
1
2
O2(g) → H2O(g), ΔH = x  

H2(g) +
1
2O2(g) → H2O(l), ΔH = y  

heat of vaporization of water is:

A. x+y

B. x-y

C. y-x

https://dl.doubtnut.com/l/_vLTJB7Oi8M06
https://dl.doubtnut.com/l/_D15BaML5gdEy


D. - (x + y)

Answer: B

Watch Video Solution

8. Which is correct about ΔG?

A. ΔG = ΔH - TΔS  

= 49.4 - 300 × 336 × 10 - 3   

= - 51.4kJ  

Since, the free energy change is negative, the given reaction is

spontaneous.

B. At equilibrium ΔG ∘ = 0

C. At eq. ΔG = - RTlogK

D. ΔG = ΔG ∘ + RT log K

Answer: A::D

( )

https://dl.doubtnut.com/l/_D15BaML5gdEy
https://dl.doubtnut.com/l/_545fUb1BwhtJ


Watch Video Solution

9. Dissociation of sodium azide is given below: 

NaN3 → Na + 3/2N2,   

ΔH for this is:

A. 3/2ΔH ∘

f N2
- ΔH ∘

f NaN3

B. ΔH ∘

f NaN3

C. ΔH ∘

f NaN3
- ΔH ∘

f (Na ) + 3/2ΔH ∘

f N2

D. ΔH ∘

f (Na ) + 3/2ΔH ∘

f N2
- ΔH ∘

f NaN3

Answer: B

Watch Video Solution

( ) ( )

( )

( ) [ ( ) ]
( ) ( )

10. The lattice energy of KCl is 202 kcal/mo. When KCl is dissolved in water

2 kcal/mol is absorbed. If the sol energies of K + and Cl -  are in the ratio

2:3 then ΔHhydration of K +  is:

https://dl.doubtnut.com/l/_545fUb1BwhtJ
https://dl.doubtnut.com/l/_YILNm17eIk4a
https://dl.doubtnut.com/l/_OlrxCPDeRdtt


A. -80kJ /mol

B. -120kJ /mol

C. -150kJ /mol

D. 133.3kJ /mol

Answer: A

Watch Video Solution

11. Which is a correct relationship?

A. 
dH
dT p

-
dU
dT v

= ( + ve)

B. 
dU
dT T

= 0 (for ideal gas)

C. 
dV
dT p

=
nR
P

 (for ideal gas)

D. All of the above

Answer: D

h id l i

[ ] [ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_OlrxCPDeRdtt
https://dl.doubtnut.com/l/_KmvbQEygEr6c


Watch Video Solution

12. The standard Gibb's free energy change, ΔG ∘  is related to equilibrium

constant, kp as

A. KP = - RTlogΔG ∘

B. KP = [e /RT] ΔG ∘

C. KP = - ΔG ∘ /RT

D. KP = e - ΔG ∘ /RT

Answer: D

Watch Video Solution

13. For the two equations given below: 

H2(g) + 1/2O2(g) → H2O(l) + x1kJ  

H2(g) + 1/2O2(g) → H2O(g) + x2kJ  

Select the correct answer:

https://dl.doubtnut.com/l/_KmvbQEygEr6c
https://dl.doubtnut.com/l/_CtQLUMu6yFOv
https://dl.doubtnut.com/l/_1aLwqsejXVk5


A. x1 > x2

B. x2 > x1

C. x1 = x2

D. x1 + x2 = 0

Answer: A

Watch Video Solution

14. ΔE = 0, for which process :-

A. Cyclic process

B. Isothermal expansion

C. Isochoric process : ΔU = q

D. Adiabatic process

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_1aLwqsejXVk5
https://dl.doubtnut.com/l/_rDotQK500UUj


15. For a reaction to be spontaneous in neither direction, which of the

following is/are correct regarding the closed system? 

(1). (ΔG)T ,P = 0  

(2) (ΔG)T ,P < 0  

(3) (ΔS)U ,V = 0  

(4). (ΔS)U ,V > 0

A. 1,2 and 3 are correct

B. 1 and 2 are correct

C. 2 and 4 are correct

D. 1 and 3 are correct

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_rDotQK500UUj
https://dl.doubtnut.com/l/_JJdsOiGXWE1n


16. Enthalpy of neutralization of a strong acid by strong base: 

(1) has a contant value of -57.32 kJ 

(2) is independent of the nature of strong acid and strong base 

(3) result in heat change accompanied by the reaction 

H + (aq) + OH - (aq) → H2O

A. 1 and 2

B. 1 and 3

C. 1 only

D. 1,2 and 3

Answer: D

Watch Video Solution

17. The reversible expansion of an ideal gas under adiabatic and

isothermal conditions is shown in the �gure. Which of the following

https://dl.doubtnut.com/l/_u68Q4S0NCAqg
https://dl.doubtnut.com/l/_MxoPniA8Taex


statement(s) is (are) correct? 

A. T1 = T2

B. T3 > T1

C. wisothermal > wadiabatic

D. ΔUisothermal > ΔUAdibatic

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_MxoPniA8Taex
https://dl.doubtnut.com/l/_hlLZDs487T1p


18. For an ideal gas, consider only P - V work in going from an initial state

X to the �nal state Z. The �nal state Z can be reached by either of the two

paths shown in the �gure. Which of the following choice(s) is (are)

correct? [Take ΔS as change in entropy and w as work done]  

A. ΔSx→ z = ΔSx→ y + Δy→ z

B. wx→ z = wx→ y + wy→ z

C. wx→ y→ z = wx→ y

D. ΔSx→ y→ z = ΔS(x → y)

https://dl.doubtnut.com/l/_hlLZDs487T1p


Objective Question Level B

Answer: A::C

Watch Video Solution

1. In which of the following pairs, both proeperties are intensive?

A. pressure, temperature

B. Density, Volume

C. Temperature, density

D. Pressure, volume

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hlLZDs487T1p
https://dl.doubtnut.com/l/_zH8H6vLepF2W


2. Although the dissociation of ammonium chloride CH4Cl  in water is

an endothermic reaction, even then it is spontaneous because:

A. ΔS = - ve

B. ΔS = zero

C. TΔS < ΔH

D. ΔS = + ve and ΔH < TΔS

Answer: D

Watch Video Solution

( )

3. The S-S bond energy is if

ΔH ∘

f Et - S - Et = - 147kJ /mol, ΔH ∘

f Et - S - S - Et = - 202kJ /mol and ΔHf

A. 168kJ

B. 126 kJ

C. 278 kJ

( ) ( )

https://dl.doubtnut.com/l/_q75nSwRNhdfm
https://dl.doubtnut.com/l/_nxYHvldwxKFn


D. 572 kJ

Answer: C

Watch Video Solution

4. Standard enthalpies of formation of O3, CO3, NH3 and HI are

142.2,-383.2,-46.2 and +25.9kJ mol - 1 respectively. The order of their

increasing stabilities will be:

A. O3, CO2, NH3, HI

B. CO2, NH3, HI, O3

C. O3, HI, NH3, CO2

D. NH2, HI, CO2, O3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nxYHvldwxKFn
https://dl.doubtnut.com/l/_3EdIKcEddC5P
https://dl.doubtnut.com/l/_hnm04Xh6VVDi


5. Consider the following reaction. 

C6H6(l) +
15
2
O2(g) → 6CO2(g) + 3H2O(g) 

signs of ΔH, ΔS and ΔG for the above reaction will be

A. +ve, - ve, + ve

B. -ve, + ve, - ve

C. -ve, + ve, + ve

D. +ve, + ve, - ve

Answer: B

Watch Video Solution

6. Which among the following represents the reaction of formation of the

product?

A. C ( diamond ) + O2(g) → CO2(g)

B. S ( monoclinic ) + O2(g) → SO2(g)

https://dl.doubtnut.com/l/_hnm04Xh6VVDi
https://dl.doubtnut.com/l/_ndNy9UJjngwu


C. 2N2(g) + O2(g) → 2N2O(g)

D. None of these

Answer: D

Watch Video Solution

7. How much energy must be supplied to change 36 g of ice at 0 ∘C to

water at room temperature 25 ∘C? 

Data for water

ΔH ∘

fusion 6.01kJ /mol

CP liquid 4.18JK - 1g - 1

A. 12 kJ

B. 16 kJ

C. 19 kJ

D. 22 kJ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ndNy9UJjngwu
https://dl.doubtnut.com/l/_pS4ZJT5qAV4o


8. A large positive value of ΔG ɵ  corresponds to which of these?

A. Small positive K

B. Small negative K

C. Large positive K

D. Large negative K

Answer: A

Watch Video Solution

9. Consider the values of ΔH inkJmol -  and for ΔS inmol -K - 1  given for

four di�erent reactions. For which reaction will ΔG increases the most

(becoming more positive) when the temperature is increased form

0 ∘Cto25 ∘C?

A. ΔH ∘ = 50, ΔS ∘ = 50

( ) ( )

https://dl.doubtnut.com/l/_pS4ZJT5qAV4o
https://dl.doubtnut.com/l/_7g2AT3dAGHcS
https://dl.doubtnut.com/l/_KdJwMKcg9vA0


B. ΔH ∘ = 90, ΔS ∘ = 20

C. ΔH ∘ = - 20, ΔS ∘ = - 50

D. ΔH ∘ = - 90, ΔS ∘ = - 20

Answer: C

Watch Video Solution

10. Fe2O2(s) +
3
2
C(s) →

3
2
CO2(g) + 2Fe(s)  

ΔH ∘ = + 234.12KJ  

C(s) + O2(g) → CO2(g)ΔH ∘ = - 393.5KJ  

Use these equations and ΔH ∘  value to calculate ΔH ∘  for this reaction :  

4Fe(s) + 3O2(g) → 2Fe2O3(s)

A. -1648.7kJ

B. -1255.3kJ

C. -1021.2kJ

D. -129.4kJ

https://dl.doubtnut.com/l/_KdJwMKcg9vA0
https://dl.doubtnut.com/l/_fuWRfwlUjIZl


Answer: A

Watch Video Solution

11. Consider this equation and the associated value for ΔH ∘ .  

2H2(g) + 2Cl2(g) → 4HCl(g), ΔH = - 92.3Kj  

which statement abount this information is incorrect?

A. If the equation is reversed, the ΔH ∘  value equals +92.3kJ

B. The four HCl bonds are stronger than four bonds in H2 and Cl2

C. The ΔH ∘  value will be -92.3 kJ if HCl is produced as a liquid.

D. 23.1 kJ of heat will be evolved when 1 mole of HCl(g) is produced.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fuWRfwlUjIZl
https://dl.doubtnut.com/l/_q4Rb9OPP9Wcr


12. The internal energy (U) of an ideal gas decreases by the same amount

as the work done by the system:

A. cyclic

B. isothermal

C. adiabatic

D. isolated.

Answer: C

Watch Video Solution

13. The enthalpy of neutralisation of a strong acid by a string base is

-57.32kJmol - 1. The enthalpy of formation of water is -285.84kJmol - 1. The

enthalpy of formation of hydroxyl ion is

A. +228.52 kJ mol - 1

B. -114.26 kJ mol - 1

https://dl.doubtnut.com/l/_fhNlualbZj2G
https://dl.doubtnut.com/l/_ZZATIPU66qzV


C. -228.52 kJ mol - 1

D. +114.2 kJ mol - 1

Answer: C

Watch Video Solution

14. For which process will ΔH and ΔG ∘  be expected to be most similar?

A. 2Al(s) + Fe2O3 → 2Fe(s) + Al2O3(s)

B. 2Na(s) + 2H2O(l) → 2NaOH(aq. ) + H2(g)

C. 2NO2(g) → N2O4(g)

D. 2H2(g) + O2(g) → 2H2O(g)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZZATIPU66qzV
https://dl.doubtnut.com/l/_LXwy1raqYIxS


15. For a particular reaction, ΔH = - 38.3kJ and ΔS ∘ = - 113J × K - 1.  This

reaction is:

A. spontaneous at all temperature

B. non-spontaneous at all temperature

C. spontaneous at temperature below 66 ∘C

D. spontaneous at temperature above 66 ∘C

Answer: D

Watch Video Solution

16. Which halogen in its standard state has the greatest absolute entropy

per mole?

A. F2(g)

B. Cl2(g)

C. Br2(l)

https://dl.doubtnut.com/l/_bGBHGswqJ2j2
https://dl.doubtnut.com/l/_AIk71JvKIxds


D. I2(s)

Answer: B

Watch Video Solution

17. For which of these processes is the value of ΔS negative?  

i. Sugar is dissolved in water. 

ii. Steam condenses on a surface. 

iii. CaCO3 is decomposed into CaO and CO2.

A. I only

B. II only

C. I and III only

D. II and III only

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AIk71JvKIxds
https://dl.doubtnut.com/l/_6wOQujX9qHOk


18. When solid NH4NO3 is dissolved in water at 25 ∘C, the temperature of

the solution decreases. What is true about the signs of ΔH and ΔS for

this process?

A. 
ΔH ΔS
- +

B. 
ΔH ΔS
- -

C. 
ΔH ΔS
+ +

D. 
ΔH ΔS
+ -

Answer: C

Watch Video Solution

19. The diagram below shows the heat of reaction between

N2, O2NO and NO2:  

https://dl.doubtnut.com/l/_mUwpgvMtE4I0
https://dl.doubtnut.com/l/_bu0sfWbbgWpU


  

Which of the following statements pertaining to the formation of

NO and NO2 are correct?  

1. The standard heat of formation of NO2 is 68 kJ mol - 1  

2. NO2 is formed faster than NO at higher temperature.  

3. The oxidation reaction of nitrogen to NO2 is endothermic.  

4. These two reactions often take place in troposphere and causes green

house e�ect. 

5. These two reactions often take place and are responsible for city smog.

A. 1 and 2

B. 1 and 3

C. 1 and 4

D. 3 and 5

Answer: D

https://dl.doubtnut.com/l/_bu0sfWbbgWpU


View Text Solution

20. The enthalpy changes for two reactions are given by the equations: 

2Cr(s) +
3
2
O2(g) → Cr2O3(s), ΔHΘ = - 1130kJ  

C(s) +
1
2O2(g) → CO(g), ΔHΘ = - 110kJ  

What is the enthalpy change in kJ for the following reactions?  

3C(s) + Cr2O3(s) → 2Cr(s) + 3CO(g)

A. -1460kJ

B. -800kJ

C. +800kJ

D. +1020kJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_bu0sfWbbgWpU
https://dl.doubtnut.com/l/_Avp49sRxHeBj


21. The enthalpy changes at 298 K in successive breaking of O - H bonds

of water, are 

H2O(g) → H(g) + OH(g), ΔH = 498kJmol - 1  

OH(g) → H(g) + O(g), ΔH = 428kJmol - 1  

The bond energy of the O-H bond is

A. 498 kJ mol - 1

B. 463 kJ mol - 1

C. 428 kJ mol - 1

D. 70 kJ mol - 1

Answer: B

Watch Video Solution

22. Consider the following two reactions: 

i. Propene +H2 →  Propane, ΔH1  

ii. Cyclopropane +H2 →  Propane, ΔH2 Then, ΔH2 - ΔH1 will be:

https://dl.doubtnut.com/l/_gTnhcc42Rn9b
https://dl.doubtnut.com/l/_8RXuUf1SDykW


A. 0

B. 2BEC -C - BEC=C

C. BEC=C

D. 2BEC=C - BEC -C

Answer: B

Watch Video Solution

23. Under which circumstances would the free energy change for a

reaction be relatively temperature independent?

A. ΔH ∘  is negative.

B. ΔH ∘  is positive

C. ΔS ∘  has a large positive value

D. ΔS ∘  has a small magnitude.

Answer: D

https://dl.doubtnut.com/l/_8RXuUf1SDykW
https://dl.doubtnut.com/l/_75J9RQIrLucd


Watch Video Solution

24. Using the Gibbs energy change, ΔG ∘ = + 63.3kJ, for the following

reaction, 

Ag2CO3 ⇔ 2Ag + (aq) + CO2 -
3   

the Ksp of Ag2CO3(s) in water at 25 ∘C is  

R = 8.314JK - 1mol - 1

A. 3.2 × 10 - 26

B. 8 × 10 - 12

C. 2.9 × 10 - 3

D. 7.9 × 10 - 2

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_75J9RQIrLucd
https://dl.doubtnut.com/l/_dqLTEzGBbLLV


25. Which statement (s) is/are true? 

1. SΘ  values for all elements in their states are positive.  

2. SΘ  values for all aqueous ions are positive.  

3. ΔSΘ  values for all spontaneous reactions are positive.

A. 1 only

B. 1 and 2 only

C. 2 and 3 only

D. all of these

Answer: A

Watch Video Solution

26. The enthalpy of reaction does not depend upon:

A. the intermediate reaction steps

B. the temperature of initial and �nal states of the reaction

https://dl.doubtnut.com/l/_7kJnC2ENRaKs
https://dl.doubtnut.com/l/_9qZi80jy4VHw


C. the physical states of reactants and products.

D. use of di�erent reactants for the formation of the same products.

Answer: A

Watch Video Solution

27. A solution of 200mL of 1MKOH is added to 200mL of 1MHCl and the

mixture is well shaken. The rise in temperature T1 is noted. The

experiment is repeated by using 100mL of each solution and increase in

temperature T2 is again noted. Which of the following is correct?

A. T1 = T2

B. T1 = 2T2

C. T2 = 2T1

D. T1 = 4T2

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_9qZi80jy4VHw
https://dl.doubtnut.com/l/_R86r1v9okIAJ


Watch Video Solution

28. The heat of combustion of solid benzoic acid at constant volume is

-321.30kJ at 27 ∘C. The heat of combustion at constant pressure is

A. -321.30 - 300R

B. -321.30 + 300R

C. -321.30 - 150R

D. -321.30 + 900R

Answer: C

Watch Video Solution

29. A → B, ΔU = 40kJ mol - 1  

If the system goes from A to B by a reversible path and returns to state A

by an irreversible path, what would be the net change in internal energy?

A. More than 40 kJ

https://dl.doubtnut.com/l/_R86r1v9okIAJ
https://dl.doubtnut.com/l/_eRfD4qh31O2x
https://dl.doubtnut.com/l/_RahI0yRpP2C2


B. zero

C. Less than 40 kJ

D. 40 kJ

Answer: B

Watch Video Solution

30. For the process 

NH3(g) + HCI(g) → NH4CI(s)

A. ΔH = + ve, ΔS = + ve

B. ΔH = - ve, ΔS = + ve

C. ΔH = + ve, ΔU = - ve

D. ΔH = - ve, ΔS = - ve

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_RahI0yRpP2C2
https://dl.doubtnut.com/l/_mnyAalj7T2aG


31. A gas is allowed to expand reversibly under adiabatic conditions. What

is zero for such a process ?

A. ΔT

B. ΔS

C. ΔG is negative for the negative

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mnyAalj7T2aG
https://dl.doubtnut.com/l/_F6GcJ2OjPy2Y


32. Given the following data : 

  

Determine at what temperature the following reaction is spontanous? 

FeO(s) + Cgraphite → Fe(s) + CO(g)

A. 298 K

B. 668 K

C. 966K

D. ΔG ∘  is +ve, hence the reaction will never be spontaneous.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6Ak9hxGu8QsZ
https://dl.doubtnut.com/l/_P7LTkfPRaTvF


33. Which of the following equations has/have enthalpy changes equal to

ΔHcombC?  

I. C(s) + O2(g) → CO2(g)  

II. C(s) +
1
2O2(g) → CO(g)  

III. CO(g) +
1
2
O2(g) → CO2(g)

A. I and II

B. I,II and III

C. I and III

D. I only

Answer: D

Watch Video Solution

34. The enthalpy change of which reaction corresponds to

ΔH ∘

f forNa2CO3(s)298K?

A. 2Na(s) + C(s) +
3
2
O2(g) → Na2O3(s)

https://dl.doubtnut.com/l/_P7LTkfPRaTvF
https://dl.doubtnut.com/l/_rEFU9nIw59Cv


B. Na2O(s) + CO2(g) → Na2CO3(s)

C. 2Na + (aq. ) + CO2 -
3 (aq. ) → Na2CO3(s)

D. 2Na + (aq. ) + 2OH - (aq. ) + CO2(aq. ) → Na2CO3(s) + H2O

Answer: A

Watch Video Solution

35. Enthalpy is equal to

A. T ∘
∂(G /T)

∂T P

B. -T2 ∂(G /T)
∂T P

C. T2 ∂(G /T)
∂T V

D. -T2 ∂(G /T)
∂T V

Answer: B

Watch Video Solution

[ ]
[ ]

[ ]
[ ]

https://dl.doubtnut.com/l/_rEFU9nIw59Cv
https://dl.doubtnut.com/l/_PEIwtpmBaZ1c


36. When a bomb calorimeter is sued to determine the heat of reaction,

which proper

View Text Solution

37. For the reaction shown , which which is closest to the value o fΔH?  

ΔH ∘

f KJ. mol - 1

Cr3 + (aq) -143

Ni2 + (aq) -54

 

2Cr3 + (aq) + 3Ni(s) → 2Cr(s) + 3Ni2 + (aq)

A. 124 kJ

B. 89 kJ

C. -89kJ

D. -124kJ

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_PEIwtpmBaZ1c
https://dl.doubtnut.com/l/_M5Be0K9QKj48
https://dl.doubtnut.com/l/_kEeIxVitx22u


38. An ice cube at 0.00 ∘C is placed is 200g of distilled water at 25 ∘C. The

�nal temperature after ithe ice is completely metled is 5.00 ∘C. What is

the mass of the ice cube? 

δHfus = 340J. g - 1, Cp = 4.18J. g - 1. . ∘C - 1

A. 23.6 g

B. 46.3 g

C. 50.0 g

D. 800 g

Answer: B

Watch Video Solution

39. Which reaction occurs with the greatest increase in entropy?

A. 2H2O(l) → 2H2(g) + O2(g)

https://dl.doubtnut.com/l/_kEeIxVitx22u
https://dl.doubtnut.com/l/_NdvOPLaS4WRC
https://dl.doubtnut.com/l/_4rcNKQGP0c1P


B. 2NO g0 → N2(g) + O2(g)

C. C(s) + O2(g) → CO2(g)

D. Br2(g) + Cl2(g) → 2BrCl(g).

Answer: A

Watch Video Solution

(

40. The table given below lists the bond dissociation energy Ediss  for

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

Bond Ediss kcal mol - 1

C - A 240
C - B 382
C - D 276
C - E 486

 

Which of the atoms has smallest size ?

A. A

B. B

C. C

( )

( )

https://dl.doubtnut.com/l/_4rcNKQGP0c1P
https://dl.doubtnut.com/l/_twShvFzkSPYQ


D. E

Answer: D

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_twShvFzkSPYQ
https://dl.doubtnut.com/l/_rsyvYtjebcGP


A. 12P1V1

B. 6P1V1

C. 3P1V1

D. P1V1

Answer: C

Watch Video Solution

42. One gram mole of graphite and diamond were burnt to form CO2 gas:

C ( graphite ) + O2(g) → CO2(g), ΔH ∘ = - 399.5kJ  

C ( diamond ) + O2(g) → CO2(g), ΔH ∘ = - 395.4kJ

A. graphite is more stable than diamond

B. diamond is more stable than graphite

C. graphite has greater a�nity with oxygen

D. diamond has greater a�nity with oxygen.

https://dl.doubtnut.com/l/_rsyvYtjebcGP
https://dl.doubtnut.com/l/_AlsYlzMfqZX0


Answer: A

Watch Video Solution

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

A. Q(dQ=heat abosorbed)

B. U (dU=change in internal energy)

C. S (dS=entropy change)

D. G (dG=Gibbs free energy change)

Answer: A

Watch Video Solution

44. A gas expands adiabatically at constant pressure such that: 

T ∝
1

√V
  

The value of γ i.e., CP /CV  of the gas will be:( )

https://dl.doubtnut.com/l/_AlsYlzMfqZX0
https://dl.doubtnut.com/l/_Mu8vr01kKBM5
https://dl.doubtnut.com/l/_g4rggA5M03cX


A. 1.3

B. 1.5

C. 1.7

D. 2

Answer: B

Watch Video Solution

45. 2Zn + O2 → 2ZnO, ΔG ∘ = - 606J . . . (i)  

2Zn + 2S → 2ZnS, ΔG ∘ = - 293J . . .(ii)  

2S + 2O2 → 2SO2(g), ΔG ∘ = - 408J . . . (iii) 

ΔG ∘  for the following reaction  

2ZnS + 3O2 → 2ZnO + 2SO2  

would be:

A. -731J

B. -1317J

https://dl.doubtnut.com/l/_g4rggA5M03cX
https://dl.doubtnut.com/l/_1sK9rEe8J2xj


C. +731J

D. +1317J

Answer: A

Watch Video Solution

46. The e�ciency of the reversible cycle shown in the given �gure is 

A. 0.3333

B. 0.56

https://dl.doubtnut.com/l/_1sK9rEe8J2xj
https://dl.doubtnut.com/l/_H0NVylqnpjEz


C. 0.66

D. 0.25

Answer: B

Watch Video Solution

47. IN Haber's process of manufacturing of ammonia : 

N2(g) + 3H2(g) → 2NH3(g), H ∘

25 ∘C = - 92.2kJ  

Molecule N2(g) H2(g) NH3(g)  

CpJK
- 1 29.1 28.8 35.1 

If Cp is independent of temperature, then reaction at 100 ∘  C as

compared to that of 25 ∘  C will be :

A. More endothermic

B. less endothermic

C. more exothermic

D. less exothermic

https://dl.doubtnut.com/l/_H0NVylqnpjEz
https://dl.doubtnut.com/l/_yHvtW3QfySiv


Answer: C

Watch Video Solution

48. Consider the following statements: 

I. Change in enthalpy is always smaller than change in internal energy. 

II. The variation in enthalpy of a reaction with temperature is given by

Kirchho�'s equation. 

III. The entropy change in reversible adiabatic process is equal to zero. 

Select the correct answer.

A. I and III

B. II and III

C. III and I

D. all are correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_yHvtW3QfySiv
https://dl.doubtnut.com/l/_39z5f3VMDtku


49. In C2H4 energies of formation of (C = C) and (C - C) are -145 kJ/mol

and -80kJ/mol respectively. What is the enthalpy change w hen ethylene

polymerises to form polythene?

A. +650kJ /mol

B. +65kJ /mol

C. -650kJ mol - 1

D. -65kJ mol - 1

Answer: B

Watch Video Solution

50. If 150kJ of energy is needed for muscular work to walk a distance of

one km, than how much of gulcose one has to consume to walk a

distance of �ve km, provided only 30 %  energy is available for muscular

work.The enthalpy of combustion of glucose is 3000kJmol - 1

https://dl.doubtnut.com/l/_39z5f3VMDtku
https://dl.doubtnut.com/l/_YCAAlPLdANsL
https://dl.doubtnut.com/l/_qL3JQjxQNQGw


A. 75 g

B. 30 g

C. 180 g

D. 150 g

Answer: D

Watch Video Solution

51. The value of 1og10 K for a reaction A ⇔ B is:  

(Given, 

ΔrH
∘

298K = - 54.07kJ mol - 1, ΔrS
∘

298K = 10JK - 1 mol - 1 and R = 8.314JK - 1 m

)

A. 5

B. 10

C. 95

D. 100

https://dl.doubtnut.com/l/_qL3JQjxQNQGw
https://dl.doubtnut.com/l/_SCbPSWFtcV4w


Answer: B

Watch Video Solution

52. The lattice enthalpy and hydration enthalpy of four compounds are

given below: 

  

the pair of compounds which is soluble in water is:

A. P and Q

B. Q and R

C. R and S

D. P and R

Answer: D

https://dl.doubtnut.com/l/_SCbPSWFtcV4w
https://dl.doubtnut.com/l/_owbHHACwtnMf


Watch Video Solution

53. The standard enthalpies fo formation of CO2(g), H2O(1), and glucose

(s) at 25 ∘C are -400kJmol - 1, - 300kJmol - , and -1300kJmol - 1, respectively.

The standard enthalply of combustion per gram of glucose at 25 ∘C is

A. +2900kJ

B. -2900kJ

C. -16.11kJ

D. +16.11kJ

Answer: C

Watch Video Solution

54. For the process H2O(l) → H2O(g) at t = 100 ∘C and 1 atmosphere

pressure, the correct choice is:

https://dl.doubtnut.com/l/_owbHHACwtnMf
https://dl.doubtnut.com/l/_zK26nWga9RYp
https://dl.doubtnut.com/l/_UeNoual1XJqH


A. ΔSsystem > 0, ΔSsurroundings > 0

B. ΔSsystem > 0, ΔSsurroundings < 0

C. ΔSsystem < 0 and ΔSsurroundings > 0

D. ΔSSystem < 0 and ΔSsurroundings < 0

Answer: B

Watch Video Solution

55. one mole of an ideal gas at 300k in thermal contact with surroundings

expands isothermally from 1.0 L to 2.0 L against a constant presses of 3.0

atm. In this process. The change in entropy of surrroundings (ΔS) in J - 1 is

(1 L atm = 101.3 J)

A. 5.763

B. 1.013

C. -1.013

D. -5.763

https://dl.doubtnut.com/l/_UeNoual1XJqH
https://dl.doubtnut.com/l/_SmF5PGmmGpft


Answer: C

Watch Video Solution

56. The standard state Gibbs free energies of formation of ) C(graphite

and C(diamond) at T = 298 K are 

ΔfG
∘ [C(graphite) = 0kJmol - 1  

ΔfG
∘ [C(diamond) = 2.9kJmol - 1  

The standard state means that the pressure should be 1 bar, and

substance should be pure at a given temperature. The conversion of

graphite [ ) C(graphite ] to diamond [C(diamond)] reduces its volume by

2 × 10 - 6m3mol - 1.  If ) C(graphite is converted to C(diamond) isothermally

at T = 298 K, the pressure at which ) C(graphite is in equilibrium with

C(diamond), is 

Useful information:1J = 1kgm2s - 2, 1Pa = 1kgm - 1s - 2, 1bar = 105Pa

A. 14501 bar

B. 29001 bar

]
]

[ ]

https://dl.doubtnut.com/l/_SmF5PGmmGpft
https://dl.doubtnut.com/l/_Iz5AUim5TEhY


Objective Question Level B Set II

C. 58001 bar

D. 1405 bar

Answer: A

Watch Video Solution

1. Which of the following are correct about irreversible isothermal

expansion of ideal gas?

A. w = - q

B. ΔU = 0

C. ΔT = 0

D. w = - nRT ln
P1

P2

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

https://dl.doubtnut.com/l/_Iz5AUim5TEhY
https://dl.doubtnut.com/l/_QQDlR6Z8jftE


Watch Video Solution

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

compression of an ideal gas is given by :

A. nCVΔT

B. 
nR

(γ - 1)
T2 - T1

C. -nR Pext
T2P1 - T1P2

P1P2

D. -2.303RT log
V2

V1

Answer: A::B::C

Watch Video Solution

( )

[ ]

3. For an ideal gas 
Cp ,m

Cv ,m
= γ. The molecular mass of the gas is M, its

speci�c heat capacity at constant volume is :

https://dl.doubtnut.com/l/_QQDlR6Z8jftE
https://dl.doubtnut.com/l/_mTK147hUyn2Y
https://dl.doubtnut.com/l/_Saj7hpdzfxAb


A. 
γR

(γ - 1)M

B. 
γ

M(γ - 1)

C. 
M

R(γ - 1)

D. 
γRM
γ - 1

Answer: B

Watch Video Solution

4. An ideal gas in thermally insulated vessel at internal

(pressure) = P1, (volume) = V1 and absolute temperature = T1 expands

irreversiby against zero external, pressure , as shown in the diagram, 

The �nal internal pressure, volume and absolute temperature of the gas

https://dl.doubtnut.com/l/_Saj7hpdzfxAb
https://dl.doubtnut.com/l/_RywBQnUeaEQ6


are p2, V2 and T2, respectively . For this expansion 

A. q = 0

B. T2 = T1

C. P2V2 = P1V1

D. P1V
γ
2 = P1V

γ
1

Answer: A::B::C

Watch Video Solution

5. For a reaction taking place in a container in equilibrium with its

surroundings, the e�ect of temperature on its equilibrium constant Kin

https://dl.doubtnut.com/l/_RywBQnUeaEQ6
https://dl.doubtnut.com/l/_5Hey7x5KpVtl


terms of change in entropy is described by

A. With increase in temperature, the value of K for exothermic

reaction decreases because the entropy change of the system is

positive.

B. With increase in temperature, the value of K for endothemic

reaction increases because unfavourable change in entropy of the

surrounding decreases

C. With increases in temperature, the value of K for exothermic

reaction decreases because because favourable change in entropy

of the surroundings decreases

D. With increases in temperature, the value of K for endothemic

reaction increases because the entropy change of the system

negative.

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_5Hey7x5KpVtl


6. An ideal gas is expanded from p1, V1, T1  to p2, V2, T2  under

di�erent conditions. The correct statement(s) among the following is

(are).

A. The work done on the gas is maximum when it is compressed

irreversibly from p2V2  to p1, V1  against constant pressure p1

B. The work done on the gs is less when it is expanded reversibly from

V1 to V2 under isothermal conditions.

C. The change in internal energy of the gas (i) zero, if it is expanded

reversibly with T1 = T2, and (ii) positive, if it is expanded reversible

under adiabatic conditions with T1 ≠ T2

D. If the expansion is carried out freely, it is simultaneously both

isothermal as well as adiabatic.

Answer: A::B::D

View Text Solution

( ) ( )

( ) ( )

https://dl.doubtnut.com/l/_5Hey7x5KpVtl
https://dl.doubtnut.com/l/_ARpC866IMuKu


7. A reversible cyclic process for an ideal gas is shown below. Here, P, V,

and T are pressure, volume and temperature, respectively. The

thermodynamic parameters q, w, H and U are heat, work, enthalpy and

internal energy, respectively. 

  

The correct option (s) is (are)

A. qAC = ΔUBC and wAB = P2 V2 - V1

B. wBC = P2 V2 - V1 and qBC = ΔHAC

C. ΔHCA < ΔUCA and qAC = ΔUBC

( )
( )

https://dl.doubtnut.com/l/_ARpC866IMuKu
https://dl.doubtnut.com/l/_6ZSRkAknPXYb


D. qBC = ΔHAC and ΔHCA > ΔUCA.

Answer: B::C

Watch Video Solution

8. For a reaction, A ⇔ P, the plots of [A[ and [P] with time at temperature 

T1 and T2 are given ahead:  

.  

If T1 > T1, the correct statement(s) is (are):  

(Assume ΔH ∘  and ΔS ∘  are independent of temperature and ratio of ln K

at T1 to ln K at T2 as greater than 
T2

T1
. Here, H,S,G and K are enthalpy,

entropy, Gibbs energy and equilibrium constant, respectively.

A. ΔH ∘ < 0, ΔS ∘ < 0

https://dl.doubtnut.com/l/_6ZSRkAknPXYb
https://dl.doubtnut.com/l/_IhBwClddjZSC


Assertion Reason Type Question

B. ΔG ∘ < 0, ΔH ∘ > 0

C. ΔG ∘ < 0, ΔS ∘ < 0

D. ΔG ∘ < 0, ΔS ∘ > 0

Answer: A::C

View Text Solution

1. Assertion (A): The endothermic reactions are favoured at lower

temperature and the exothermic reactions are favoured at higher

temperature. 

Reason (R ) : when a system in equilibrium is disturbed by changing the

temperature, it will tend to adjust itself so as to overcome the e�ect of

the change.

https://dl.doubtnut.com/l/_IhBwClddjZSC
https://dl.doubtnut.com/l/_7X6YtXjqq5Te


A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: D

Watch Video Solution

2. Assertion: CP - CV = R for an ideal gas.  

Reason: 
∂E
∂V T

= 0 for an ideal gas.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

( )

https://dl.doubtnut.com/l/_7X6YtXjqq5Te
https://dl.doubtnut.com/l/_P9ISL7WuHLqB


B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: B

Watch Video Solution

3. Assertion (A): When hydrogen gas at high pressure and room

temperature expands adiabatically into a region of low pressure, there is

a decrease in temperature. 

Reason (R ) : Hydrogen gas at room temperature is above its inversion

temperature.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

https://dl.doubtnut.com/l/_P9ISL7WuHLqB
https://dl.doubtnut.com/l/_X0U7K5n3Dh6d


B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: D

Watch Video Solution

4. Statement: The thermodynamics functions which determines the

spontaneity of a process is the free energy. For a process to be

spontaneous, the change in free energy must be negative. 

Explanation:The change in free energy is related to the change in

enthalpy and change in entropy. the change in entropy for a process

must be always positive if it is spontaneous.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

https://dl.doubtnut.com/l/_X0U7K5n3Dh6d
https://dl.doubtnut.com/l/_FPjPBur2IQK5


B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: C

Watch Video Solution

5. Assertion (A): The Joules -Thomon coe�cient for an ideal gas is zero. 

Reason (R ) : There are no intermlecular attactive forces in an ideal gas.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

https://dl.doubtnut.com/l/_FPjPBur2IQK5
https://dl.doubtnut.com/l/_jUBkZC5mpdJD


D. If (A) is incorrect but (R) is correct.

Answer: A

Watch Video Solution

6. (A) As temperature increases, heat of reaction also increases for

exothermic as well as endothermic reactions. ltBrgt (R) ΔHreaction varies

according to the relation: 

ΔH2 - ΔH1

T2 - T1
= ΔCP.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

https://dl.doubtnut.com/l/_jUBkZC5mpdJD
https://dl.doubtnut.com/l/_0xxtT8QXkXBd


Answer: D

Watch Video Solution

7. (A) All exothermic reactions are spontaneous at room temperature.

ltBrgt (R) ΔG = - ve for above reactions and for spontaneous reactions 

ΔG = - ve.

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0xxtT8QXkXBd
https://dl.doubtnut.com/l/_Zled4cs28X3g


8. Assertion (A): Enthalpy of graphite is lower than that of diamond. 

Reason (R ) : Entropy of graphite is lower than that of diamond.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: B

Watch Video Solution

9. Assertion: The enthalpy of formation of gaseous oxygen molecules at

298K and under1 atm is zero.  

Reason: The entropy of formation of gaseous oxygen molecules under

the same condition is zero.

https://dl.doubtnut.com/l/_XEORzWBcW7Ss
https://dl.doubtnut.com/l/_oBZEW4IfqQrd


A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: C

Watch Video Solution

10. Assertion (A): Heat of neutralisation for both HNO3 and HCI with 

NaOH is 53.7kJpermol - 1.  

Reason (R ) : NaOH is a strong electrolyte/base.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

https://dl.doubtnut.com/l/_oBZEW4IfqQrd
https://dl.doubtnut.com/l/_qKt4aQvfGsup


D. If both (A) and (R) are false.

Answer: B

Watch Video Solution

11. Assertion (A): Decrease in free energy causes spontaneous reaction 

Reason (R ) : Spontaneous reactions are invariably exothermic.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qKt4aQvfGsup
https://dl.doubtnut.com/l/_7cmc4dVZW2vX
https://dl.doubtnut.com/l/_4hFXCEtIkPPw


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

room temperature become spontaneous at high temperature. 

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

temperature.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: B

Watch Video Solution

13. Assertion (A): The enthalpy of formation of H2O(l) is greater than that

of H2O(g). 

https://dl.doubtnut.com/l/_4hFXCEtIkPPw
https://dl.doubtnut.com/l/_1wfuJwEij10u


Reason (R ) : Enthalpy change is negative for the condensation reaction

H2O(g) → H2O(l).

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: A

Watch Video Solution

14. Assertion (A): For a particular reaction, heat of combustion at

constant pressure qP  is always greater than that at constant volume 

qV .  

Reason (R ) : Combustion reactions are invariably accomplished by

increase in number of moles.

( )
( )

https://dl.doubtnut.com/l/_1wfuJwEij10u
https://dl.doubtnut.com/l/_UiwzT60VGJgg


A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

15. Assertion (A): The enthalpy of both graphite and diamond is taken to

be zero, being elementary substances 

Reason (R ) : The enthalpy of formation of an elementary substance in any

state is taken as zero.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

https://dl.doubtnut.com/l/_UiwzT60VGJgg
https://dl.doubtnut.com/l/_kzaAeTznvq4n


C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

16. Statement -1: heat of neutralistion of perchoric acid , HClO4 with

NaOH is same as that of Hcl with NaOH .

Statement -2: Both HCl and HClO4 are strong acid

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: A

https://dl.doubtnut.com/l/_kzaAeTznvq4n
https://dl.doubtnut.com/l/_7I96Nmse6Ewc


Watch Video Solution

17. Assertion (A): The Heat of ionisation of water is equal to the heat of

neutralistion of a strong acid with a strong base. 

Reason (R ) : Water ionises to a very small extent while H⊕  ions from

from an acid combine very rapidly with 
Θ
OH from a base to form H2O.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7I96Nmse6Ewc
https://dl.doubtnut.com/l/_0ohcgynI0Rth


18. Assertion (A): The enthalpy of formation of HCI is equal to the bond

energy of HCI.  

Reason (R ) : The enthalpy of formation and the bond enegry both involve

formation of one mole of HCI from the elements.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

19. Assertion (A): Pressure, volume, and temperature are all extensive

properties. 

https://dl.doubtnut.com/l/_4SCgrJu4F2kU
https://dl.doubtnut.com/l/_dg6BGTrJRLiP


Reason (R ) : Extensive properties depend upon the amount and nature of

the substance.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

20. Assertion (A): When a gas at high pressure expands against vacuum,

the work done is maximum. 

Reason (R ) : Work done in expansion depends upon the pressure inside

the gas and increase in volume.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

https://dl.doubtnut.com/l/_dg6BGTrJRLiP
https://dl.doubtnut.com/l/_zFnzrxOI9E9g


B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

21. Assertion: When a real gas is allowed to expand adiabatically through

a �ne hole from a region of high presssure to a region of low pressure,

the temperature of gas falls in a completely insulated container. 

Reason: Work is done at the cost of internal energy of the gas.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

https://dl.doubtnut.com/l/_zFnzrxOI9E9g
https://dl.doubtnut.com/l/_g9igj1QOmg8O


D. If both (A) and (R) are false.

Answer: A

Watch Video Solution

22. Assertion (A): Internal energy change in a cyclic process is zero. 

Reason (R ) : Internal energy is a state funciton.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_g9igj1QOmg8O
https://dl.doubtnut.com/l/_vJzSy8BeGa28
https://dl.doubtnut.com/l/_3XxhgWwvuKsd


23. Assertion (A): An exothermic process, non-spontaneous at high

temperature, may become spontaneous at low temperature. 

Reason (R ) : With decrease in temperature, randomness (entropy)

decreases.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: B

Watch Video Solution

24. Assertion (A): There is no reaction known for which ΔG is positive, yet

it is spontaneous. 

Reason (R ) : For photochemical reaction, ΔG is negative.

https://dl.doubtnut.com/l/_3XxhgWwvuKsd
https://dl.doubtnut.com/l/_0T0VOIAQUHQ5


A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

25. Assertion (A): A reaction which is spontaneous and accompained by

decreases of randomness must be exothermic. 

Reason (R ) : All exothermic reactions are accompained by decrease of

randomness.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

https://dl.doubtnut.com/l/_0T0VOIAQUHQ5
https://dl.doubtnut.com/l/_PwR7wIW9YAQA


C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: C

Watch Video Solution

26. Assertion: Molar entropy of vaporization of water is di�erent from

ethanol. 

Reason: Water is more polar than ethanol.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: B

https://dl.doubtnut.com/l/_PwR7wIW9YAQA
https://dl.doubtnut.com/l/_QPXaK4PkKWAi


Watch Video Solution

27. Assertion (A): Heat of neutralisation for both HNO3 and HCI with 

NaOH is 53.7kJpermol - 1.  

Reason (R ) : NaOH is a strong electrolyte/base.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: A

Watch Video Solution

28. Statement -1 in the following reaction : 

C(s) + O2(g) → CO2(g), ΔH = ΔU - RT  

https://dl.doubtnut.com/l/_QPXaK4PkKWAi
https://dl.doubtnut.com/l/_WevDoJw7QuNM
https://dl.doubtnut.com/l/_5HPR1JD6iwuf


Statement -2: ΔH Is related to ΔU by the equation ,  

ΔH = Δ + ΔngRT

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: D

Watch Video Solution

29. (A) For reaction ltBrgt 2NH3(g) → N2(g) + 3H2(g), ΔH > ΔE  

(R) Enthalpy change is always greater than internal energy change.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

https://dl.doubtnut.com/l/_5HPR1JD6iwuf
https://dl.doubtnut.com/l/_g6iQWZSLw3MF


Assertion Reason Type Question Set-2

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is true but (R) is false

D. If both (A) and (R) are false.

Answer: C

Watch Video Solution

1. (A) E�ciency of a reversible ingine is 100% (maximum) when the

temperature of sink is -273 ∘C.  

(R) E�ciency of engine η =
T2 - T1

T2

A. If both (A) and (R) are correct and (R) is the correct explanation for

(A).

https://dl.doubtnut.com/l/_g6iQWZSLw3MF
https://dl.doubtnut.com/l/_984pVySQ9U6T


Matric Matching Type Questions

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C. If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct.

Answer: A

Watch Video Solution

1. Matrix-Matching problems: 

[A] Match the List-I with List-II: 

  

https://dl.doubtnut.com/l/_984pVySQ9U6T
https://dl.doubtnut.com/l/_aWyzwogU0KUT


  

  

 

  

https://dl.doubtnut.com/l/_aWyzwogU0KUT


  

  

  

https://dl.doubtnut.com/l/_aWyzwogU0KUT


  

  

https://dl.doubtnut.com/l/_aWyzwogU0KUT


  

View Text Solution

https://dl.doubtnut.com/l/_aWyzwogU0KUT


2. Match the thermodynamic properties (List-I) with their relation (List-II): 

  

Select the correct answer.

A. 
A B C D
i ii iii iv

B. 
A B C D
iv iv iii i

C. 
A B C D
iv ii iii i

D. 
A B C D
i ii iv iii

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_HbQzcVXNgk4i


Integer Type

3.  ltBrgt

Match the physical changes in List-I with their relations given in List-II:

A. 
A B C D
ii i iv iii

B. 
A B C D
i ii iii iv

C. 
A B C D
iv iii ii i

D. 
A B C D
i ii iv iii

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lembb3Wt0s52


1. A bubble of 8 moles of helium is submerged at certain depth n water.

The temperature of water increases by 30 ∘C. How much heat is added

approximately to helium (in kJ) during expansion?

View Text Solution

2. For liquid enthalpy of fusion is 1.435kcalmol - 1 and molar entropy

change is 5.26calmol - 1K - 1. The melting point of the liquid is

Watch Video Solution

3. For the reaction, Ag2O(s) ⇔ 2Ag(s) +
1
2
O2(g)  

ΔH, ΔS and T are 40.63 kJ mol - 1, 108.8 

JK - 1mol - 1 and 373.4Krespectively. Freee ≠ rgychan ≥ DeltaG` of the

reaction will be:

Watch Video Solution

https://dl.doubtnut.com/l/_3nmqwM3ikPhu
https://dl.doubtnut.com/l/_u93ujH6yyFrh
https://dl.doubtnut.com/l/_JFrG3QEsZnPo
https://dl.doubtnut.com/l/_X0JT0wAnILmz


4. Standard Gibbs free enegry change ΔGΘ  for a reaction is zero. The

value of the equilibrium constant will be:

Watch Video Solution

5. ΔG ɵ  for the reaction X + Y ⇔ C is -4.606kcalat1000 K`. The equilibrium

constant for the reverse mode of the reaction will be:

Watch Video Solution

6. 4.48L of an ideal gas at STP requires 12 cal to raise its temperature by 

15 ∘C at constant volume. The CP of the gas is

Watch Video Solution

https://dl.doubtnut.com/l/_X0JT0wAnILmz
https://dl.doubtnut.com/l/_Su1HqTqDPedg
https://dl.doubtnut.com/l/_SCn65fE7TWlc


7.   

In the present graph, the areas of circles A and B are 25 unit and 20 unit

respectively. Work done will be . . .unit.

View Text Solution

8. For the reaction, 

N2(g) + 3H2(g) → 2NH3(g)  

Heat of reaction at constant volume exceeds the heat reaction at

constant pressure by the value of xRT. The va lue x is:

Watch Video Solution

https://dl.doubtnut.com/l/_rgMcFFwpV14U
https://dl.doubtnut.com/l/_Iici1W9QRuR4
https://dl.doubtnut.com/l/_JARuKHv0i5Mg


9. Gas (Ax) has the ratio of cpeci�c heat, equal to 1.66. The value of x will

be:

View Text Solution

10. For a liquid the vapour pressure is given by: 

log10P =
-400
T

+ 10  

Vapour pressure of the lqiuid is 10x mm Hg. The value of x will be:

View Text Solution

11. One mole of an ideal gas is taken from a to b along two paths denoted

by the solid and the dashed lines as shown In the graph below. If the work

done along the solid line path is Ws and that along the the dotted line

https://dl.doubtnut.com/l/_JARuKHv0i5Mg
https://dl.doubtnut.com/l/_D1KfBwBUNDnu
https://dl.doubtnut.com/l/_mHR55CH8jFWl


Linked Comprehension Type Questions

path is wd, then the integer closest to the ratio wd /ws is  

Watch Video Solution

1. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

https://dl.doubtnut.com/l/_mHR55CH8jFWl
https://dl.doubtnut.com/l/_W7GYBzRzprNY


qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

temperatrue 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: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

https://dl.doubtnut.com/l/_W7GYBzRzprNY


Q. Matht eh List-I and List-II and select the answer from the given codes: 

A. 
A B C D E
1 2 3 4 5

B. 
A B C D E
5 2 3 4 1

C. 
A B C D E
1 3 4 2 5

D. 
A B C D E
2 3 4 1 5

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_W7GYBzRzprNY


2. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

temperatrue and volume at which the reaction is carried out. the

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

https://dl.doubtnut.com/l/_f6dhkmC4krH9


kirchho�'s equation: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

Q. The heat capacity of a bomb calorimeter is 500 J/K. When 0.1g of

methane was burnt in this calorimeter, the temperature rose by 2 ∘C. the

value of ΔU per mole will be:

A. +1kJ

B. -1kJ

C. +160kJ

D. -160kJ

Answer: D

View Text Solution

3. Chemical reactions are invariably associated with the transfter 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

https://dl.doubtnut.com/l/_f6dhkmC4krH9
https://dl.doubtnut.com/l/_0vQTTYgenEDX


called calorimeter. Heat change in the process is calculated as 

q = msΔT s = Specific heat
= cΔT c = Heat capacity  

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

qV = ΔU =  Internal energy change  

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

calorimeter. 

qp = ΔH  

qp = qV + PΔV 

ΔH = ΔU + ΔnRT 

. For which reaction will ΔH=ΔU? Assume each reaction is carried out in

an open container.

A. 2CO(g) + O2(g) → 2CO2(g)

B. H2(g) + Br2(g) → 2HBr(g)

C. C(s) + 2H2O(g) → 2H2(g) + CO2(g)

D. PCl5(g) → PCl3(g) + Cl2(g)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0vQTTYgenEDX


4. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

temperatrue and volume at which the reaction is carried out. the

https://dl.doubtnut.com/l/_0vQTTYgenEDX
https://dl.doubtnut.com/l/_UQJyPXyQvtBV


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

kirchho�'s equation: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

Q.   

What value of ΔT should be used for the calorimetry experiment that

gives the following graphical result?

A. 10 ∘C

B. 25 ∘C

C. 20 ∘C

D. 35 ∘C

Answer: C

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


View Text Solution

5. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

https://dl.doubtnut.com/l/_UQJyPXyQvtBV
https://dl.doubtnut.com/l/_0OkjlPSAF8s2


temperatrue 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: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

Q. The enthalpy of fusion of ice is 6.02 kJ mol - 1. The heat capacity of water

is 4.18Jg - 1. ∘C - 1. What is the smallest number of ice cubes at 0 ∘C, each

containing one mole of water, that are needed to cool 500 g of liquid

water from 20C to 0 ∘C?

A. 1

B. 7

C. 14

D. 125

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_0OkjlPSAF8s2


6. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

temperatrue and volume at which the reaction is carried out. the

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

https://dl.doubtnut.com/l/_Sy5pPdOqrcbr


kirchho�'s equation: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

Q. The enthalpy change (ΔH) for the reaction,  

N2(g) + 3H2(g) → 2NH2(g)  

is -91.38 kJ at 298 K. The nternal energy change ΔU at 298K is:

A. -92.38kJ

B. -87.42kJ

C. -97.34kJ

D. -89.9kJ

Answer: B

View Text Solution

7. Chemical reactions are invariable associated with the transfer of enery

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

and chemical processes are measured with an instrument called

https://dl.doubtnut.com/l/_Sy5pPdOqrcbr
https://dl.doubtnut.com/l/_VssJ0pgOnLws


caloriemter. Heat change in the process is calcualted as: 

q - msΔT, s = speci�c heat  

= cΔT, c =  Heat capacity.  

Heat of reaction at constant pressure is measured using bomb

calorimeter. 

qV = ΔU =  Internal energy change  

heat of reaction at constant pressure is measrued using simple or water

calorimeter. 

qP = ΔH  

qP = qV + PΔV  

ΔH = ΔU + ΔnRT  

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

physical state of reactants and products, te conditions of pressure,

temperatrue 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: 

ΔH2 - ΔH1

T2 - T1
= ΔCP,

ΔU2 - ΔU1

T2 - T1
= ΔCV.  

Q. The speci�c heats of I2 in vapour and solid states are 0.031 and 0.055

https://dl.doubtnut.com/l/_VssJ0pgOnLws


cal/g respectively. The heat of sublimation of iodine at 200 ∘C is 6.096

kcal mol - 1. the heat of sublimation of iodine at 250 ∘C will be:

A. 3.8 kcal mol - 1

B. 4.8 kcal mol - 1

C. 2.28 kcal mol - 1

D. 5.8 kcal mol - 1

Answer: D

View Text Solution

8. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

a. Greater is the bond length, lesser is the bond enegry. 

b. Bond energy increases with the bond multiplicity. 

c. Bond enegry increases with electronegativity di�erence between the

https://dl.doubtnut.com/l/_VssJ0pgOnLws
https://dl.doubtnut.com/l/_7FRWjwSBlBk1


bonding atoms. 

Arrange N - H, O - H, and F - H bonds in teh decreasing order of bond

enegry.

A. F - H > O - H > N - H

B. O - H > N - H > F - H

C. N - H > O - H > F - H

D. F - H > N - H > O - H

Answer: A

Watch Video Solution

9. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

a. Greater is the bond length, lesser is the bond enegry. 

b. Bond energy increases with the bond multiplicity. 

https://dl.doubtnut.com/l/_7FRWjwSBlBk1
https://dl.doubtnut.com/l/_eN4aLi3axVPW


c. Bond enegry increases with electronegativity di�erence between the

bonding atoms. 

Bond enegry of di�erene halogen molecules will lie in the sequences

A. F2 > Cl2 > Br2 > I2

B. Cl2 > Br2F2 > I2

C. I2 > Cl2 > Br2 > F2

D. Br2 > F2 > I2 > Cl2.

Answer: B

Watch Video Solution

10. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

a. Greater is the bond length, lesser is the bond enegry. 

b. Bond energy increases with the bond multiplicity. 

https://dl.doubtnut.com/l/_eN4aLi3axVPW
https://dl.doubtnut.com/l/_VBlZXhGSmY0t


c. Bond enegry increases with electronegativity di�erence between the

bonding atoms. 

Which among the following sequences is correct about the bond enegry

of C - C, C = C and C ≡ C bonds?

A. C ≡ C > C = C > C - C

B. C ≡ C < C = C < C - C

C. C = C > C ≡ C > C - C

D. C ≡ C > C - C > C = C

Answer: A

Watch Video Solution

11. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

a. Greater is the bond length, lesser is the bond enegry. 

https://dl.doubtnut.com/l/_VBlZXhGSmY0t
https://dl.doubtnut.com/l/_bxeXW0UZNupb


b. Bond energy increases with the bond multiplicity. 

c. Bond enegry increases with electronegativity di�erence between the

bonding atoms. 

In CH4 molecule, which of the following statement is correct about the 

C - H bond enegry?

A. All C-H bonds of methane have same energy

B. Average of all C-H bond energies is considered

C. Fourth C-H bond requires highest energy to break

D. none of the above

Answer: B

Watch Video Solution

12. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

https://dl.doubtnut.com/l/_bxeXW0UZNupb
https://dl.doubtnut.com/l/_9Z0wLBFbkft5


a. Greater is the bond length, lesser is the bond enegry. 

b. Bond energy increases with the bond multiplicity. 

c. Bond enegry increases with electronegativity di�erence between the

bonding atoms. 

Use the bond enegries to estimate ΔH for this reaction:  

H2(g) + O2(g) → H2O2(g)  

Bond Bond energy

H - H 436kJmol - 1

O - O 142kJmol - 1

O = O 499kJmol - 1

H - O 460kJmol - 1

A. -127kJ

B. -209kJ

C. -487kJ

D. -841kJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9Z0wLBFbkft5


13. Bond energies can be obtained by using the following relation:

ΔH(reaction) = ∑ Bond energy of bonds, broken in the reactants - ∑

Bond energy fo bonds, formed in the products 

Bond enegry depends on three factors: 

a. Greater is the bond length, lesser is the bond enegry. 

b. Bond energy increases with the bond multiplicity. 

c. Bond enegry increases with electronegativity di�erence between the

bonding atoms. 

The heat of formation of NO from its elements is +90kJmol - 1, What is the

approximate bond dissociation enegry of the bond in NO? 

BEN=N = 941kJmol - 1BEO=O = 499kJmol - 1

A. 630 kJ mol - 1

B. 720 kJ mol - 1

C. 760 kJ mol - 1

D. 810 kJ mol - 1

Answer: A

https://dl.doubtnut.com/l/_8XDY78MgRxLs


Watch Video Solution

14. A change in the free energy of a system at constant temperature and

pressure will be: 

ΔsysG = ΔsysH - TΔsysS  

At constant temperature and pressure 

ΔsysG < 0 (spontaneous)  

ΔsysG = 0 (equilibrium)  

ΔsysG > 0 (non-spontaneous) 

The free enegry for a reaction having

ΔH = 31400cal, ΔS = 32calK - 1mol - 1at1000 ∘C is

A. -9336cal

B. -7386cal

C. -1936cal

D. +9336cal

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_8XDY78MgRxLs
https://dl.doubtnut.com/l/_5yNanmMxiLmQ


Watch Video Solution

15. A change in the free energy of a system at constant temperature and

pressure will be: 

ΔsysG = ΔsysH - TΔsysS  

At constant temperature and pressure 

ΔsysG < 0 (spontaneous)  

ΔsysG = 0 (equilibrium)  

ΔsysG > 0 (non-spontaneous) 

For a spontaneous reaction ΔG, equilibrium K and EΘ
cell will be,

respectively

A. -ve, > 1, + ve

B. +ve, > 1, - ve

C. -ve, < 1, - ve

D. -ve, > 1, - ve

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5yNanmMxiLmQ
https://dl.doubtnut.com/l/_DWoOIO4X6iTy


16. A change in the free energy of a system at constant temperature and

pressure will be: 

ΔsysG = ΔsysH - TΔsysS  

At constant temperature and pressure 

ΔsysG < 0 (spontaneous)  

ΔsysG = 0 (equilibrium)  

ΔsysG > 0 (non-spontaneous) 

For a system in equilibrium, ΔG = 0, under conditions of constant

A. Temperature and pressure

B. temperature and volume

C. pressure and volume

D. energy and volume.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DWoOIO4X6iTy
https://dl.doubtnut.com/l/_1qTLV0TqdBlS


17. The change in Gibbs free energy (ΔG) 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 system at constant

temperature and pressure will be: 

ΔGsystem = ΔHsystem - TΔSsystem  

At constant temperature and pressure: 

ΔGsystem < 0 (Spontaneous)  

ΔGsystem = 0 (equilibrium)  

ΔGsystem > 0 (non-spontaneous)  

Free energy is related to the equilibrium constant as: 

ΔG ∘ = 2.303RTlog10Ke.  

Q. If b oth ΔH and ΔS are negative, the reaction will be spontaneous:

A. at high temperature

B. at low temperature

C. at all temperature

D. at absolute zero

https://dl.doubtnut.com/l/_1zh2ZAA8pGBq


Answer: C

View Text Solution

18. The change in Gibbs free energy (ΔG) 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 system at constant

temperature and pressure will be: 

ΔGsystem = ΔHsystem - TΔSsystem  

At constant temperature and pressure: 

ΔGsystem < 0 (Spontaneous)  

ΔGsystem = 0 (equilibrium)  

ΔGsystem > 0 (non-spontaneous)  

Free energy is related to the equilibrium constant as: 

ΔG ∘ = 2.303RTlog10Ke.  

Q. A reaction has positive values of ΔH and ΔS. From this you can deduce

that the reaction:

A. must be spontaneous at any temperature.

https://dl.doubtnut.com/l/_1zh2ZAA8pGBq
https://dl.doubtnut.com/l/_4HZ75P8fYfCn


B. cannot be spontaneous at any temperature.

C. Will be spontaneous only at low temperature

D. will be spontaneous only at high temperature.

Answer: D

View Text Solution

19. The change in Gibbs free energy (ΔG) 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 system at constant

temperature and pressure will be: 

ΔGsystem = ΔHsystem - TΔSsystem  

At constant temperature and pressure: 

ΔGsystem < 0 (Spontaneous)  

ΔGsystem = 0 (equilibrium)  

ΔGsystem > 0 (non-spontaneous)  

Free energy is related to the equilibrium constant as: 

https://dl.doubtnut.com/l/_4HZ75P8fYfCn
https://dl.doubtnut.com/l/_fYzIYg8tkEJ4


ΔG ∘ = 2.303RTlog10Ke.  

Q. For a reaction to be spontaneous at all temperature.

A. ΔG - ve, ΔH + ve and ΔS + ve

B. ΔG + ve, ΔH - ve and ΔS + ve

C. ΔG - ve, ΔH - ve and ΔS - ve

D. ΔG - ve, ΔH - ve and ΔS + ve.

Answer: D

View Text Solution

20. 3 moles of CO2 gas expands isothermally against external pressure of

1 bar. Volume increases from 10 L to 30 L respectively. The system is in

thermal contact of surroundings at temperature 15 ∘C. Entropy change

in isotehrmal process is: 

ΔS = 2.303nR log
V2

V1
.  ( )

https://dl.doubtnut.com/l/_fYzIYg8tkEJ4
https://dl.doubtnut.com/l/_jsBvAKDioool


Q. If CO2 behaves like an ideal gas, then entropy change of system 

ΔSsystem  will be:

A. +27.4JK - 1

B. 9.1JK - 1

C. -27.4JK - 1

D. -9.1JK - 1

Answer: A

View Text Solution

( )

21. 3 moles of CO2 gas expands isothermally against external pressure of

1 bar. Volume increases from 10 L to 30 L respectively. The system is in

thermal contact of surroundings at temperature 15 ∘C. Entropy change

in isotehrmal process is: 

ΔS = 2.303nR log
V2

V1
.  

Q. Select the correct relation:

( )

https://dl.doubtnut.com/l/_jsBvAKDioool
https://dl.doubtnut.com/l/_J2Upm8E69aEA


A. ΔSsystem > 0, ΔSsurr. = 0

B. ΔSsurr < 0, ΔSsystem > 0

C. ΔSsystem = 0, ΔSsurr. = 0

D. ΔSsurr > 0, ΔSsystem < 0

Answer: B

View Text Solution

22. When 100mL of 1.0MHCl was mixed with 100mL of 1.0MNaOH in an

insulated beaker at constant pressure, a temperature increase of 5.7 ∘C

was measured for the beaker and its contents (Expt.1). Because the

enthalpy of neutralisation of a strong acid with a strong base is constant

- 57.0kJmol - 1  this experiment couldbe used to measure the

calorimeter constant. In a second experiment (Expt.2), 100mL of 2.0M

acetic acid Ka = 2.0 × 10 - 5  was mixed with 100mL of 1.0MNaOH (under

identical conditions to Expt. 1) where a temperature rise of 5.6 ∘C was

measured. 

( )

)

https://dl.doubtnut.com/l/_J2Upm8E69aEA
https://dl.doubtnut.com/l/_nlgstbFJTXDb


Enthalpy of dissociation (in kJmol - 1) of acetic acid obtained from the

Expt. 2 is

A. 1

B. 10

C. 24.5

D. 51.4

Answer: A

Watch Video Solution

23. When 100mL of 1.0MHCl was mixed with 100mL of 1.0MNaOH in an

insulated beaker at constant pressure, a temperature increase of 5.7 ∘C

was measured for the beaker and its contents (Expt.1). Because the

enthalpy of neutralisation of a strong acid with a strong base is constant

- 57.0kJmol - 1  this experiment couldbe used to measure the

calorimeter constant. In a second experiment (Expt.2), 100mL of 2.0M

acetic acid Ka = 2.0 × 10 - 5  was mixed with 100mL of 1.0MNaOH (under

( )

)

https://dl.doubtnut.com/l/_nlgstbFJTXDb
https://dl.doubtnut.com/l/_mGXfSKokQqTz


identical conditions to Expt. 1) where a temperature rise of 5.6 ∘C was

measured. 

The pH of the solution after Expt. 2 ils

A. 2.8

B. 4.7

C. 5

D. 7

Answer: B

Watch Video Solution

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


24.   

Process, A → B represent:

A. isobaric

B. isochoric

C. isothermal

D. adiabatic

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_sFIr8x8kNoug


25.   

The pressure at C is

A. 3.284 atm

B. 1.642 atm

C. 0.0821 atm

D. 0.821 atm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WdTHeEnS7CcV


26.   

Q. Work doen in the process C → A is:

A. zero

B. 8.21 L atm

C. 16.2 L atm

D. unpredictable

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rstmQueuxn72


27.   

Q. The process which occurs in going from B → C is:

A. isothermal

B. adiabatic

C. isobaric

D. isochoric

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_CVoBkovXgF0i


28.   

The pressures at A and B in the atmosphere are, respectively,

A. 0.821 and 1.642

B. 1.642 and 0.821

C. 1 and 2

D. 0.082 and 0.164

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CVoBkovXgF0i
https://dl.doubtnut.com/l/_sPHuGGXNeZfd
https://dl.doubtnut.com/l/_jeqhi3im8z58


29. The thermodynamic property that measures the extent of molecular

disorder is called entropy. Entropy change of phase transformation can

be calculated using Trouton's formula (ΔS = ΔH /T). In the reversible

adiabatic process, however, ΔS will be zero. the rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. 

ΔS = 2.303Clog T1 /T2   

The entropy change in an adiabatic process is

A. zero

B. Always positive

C. Always negative

D. sometimes postive and sometimes negative

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_jeqhi3im8z58


30. The thermodynamic property that measuers 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 furmula ΔS =
ΔH
T

. In the reversible

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

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. 

Q. ΔS = 2.303C log T1 /T2   

C = CP or CV.  

Q. If water in an insulated vessel at -10 ∘C, suddenly freezes, the entropy

change of the system will be:

A. +10JK - 1mol - 1

B. -10JK - 1mol - 1

C. zero

D. equal to that of surroundings.

( )

( )

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


Answer: C

View Text Solution

31. The thermodynamic property that measuers 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 furmula ΔS =
ΔH
T

. In the reversible

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

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. 

Q. ΔS = 2.303C log T1 /T2   

C = CP or CV.  

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

cal mol - 1. the entropy change for the fusion of 1 mole of the solid (in cal 

K - 1) at the same temperature would be

( )

( )

https://dl.doubtnut.com/l/_XZDWTxkYiyqd
https://dl.doubtnut.com/l/_8ojldhK39mOI


A. 200

B. 2

C. 0.2

D. 20

Answer: B

View Text Solution

32. The thermodynamic property that measures the extent of molecular

disorder is called entropy. Entropy change of phase transformation can

be calculated using Trouton's formula (ΔS = ΔH /T). In the reversible

adiabatic process, however, ΔS will be zero. the rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. 

ΔS = 2.303Clog T1 /T2   

For which of the following cases, ΔS =
ΔH
T

?

( )

https://dl.doubtnut.com/l/_8ojldhK39mOI
https://dl.doubtnut.com/l/_XcdowzYqSAi1


A. A process for which ΔCP = 0 but ΔCV = 0

B. An adiabatic process

C. An siobaric or isothermal process

D. An isothermal reversible phase transition process.

Answer: D

Watch Video Solution

33. The thermodynamic property that measures the extent of molecular

disorder is called entropy. Entropy change of phase transformation can

be calculated using Trouton's formula (ΔS = ΔH /T). In the reversible

adiabatic process, however, ΔS will be zero. the rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. 

ΔS = 2.303Clog T1 /T2   

When 1 mol of an ideal gas is compressed to half of its volume, its

temperature becomes half. Then the change in entropy (ΔS) would be

( )

https://dl.doubtnut.com/l/_XcdowzYqSAi1
https://dl.doubtnut.com/l/_dKrQb0PC7UoU


A. CV ln 2

B. CP ln 2

C. CVR ln 2

D. CV - R  ln 2 × CP

Answer: B

Watch Video Solution

( )

34. The pressure-volume of various thermodynamic process is shown in

graphs: 

  

https://dl.doubtnut.com/l/_dKrQb0PC7UoU
https://dl.doubtnut.com/l/_8GlG6l1gNJ2o


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

reversible work done by the system is the maximum obtainable work. 

wrev > wirr  

The works of isothermal and adiabatic processes are di�erent from each

other. 

wisothermal reversible = 2.303nRTlog10

V2

V1
  

= 2.303nRTlog10

P2

P1
  

wadiabatic reversible = CV T1 - T2   

If w1, w2, w3 and w4 are work done in isothermal, adiabatic, isobaric, and

isochoric reversible processes, respectively then the correct sequence (for

expansion) would be

A. w1 > w2 > w3 > w4

B. w3 > w2 > w1 > w4

C. w3 > w2 > w4 > w1

D. w3 > w2 > w2 > w4.

Answer: D

( )
( )

( )

https://dl.doubtnut.com/l/_8GlG6l1gNJ2o


Watch Video Solution

35. The pressure-volume of various thermodynamic process is shown in

graphs: 

  

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

reversible work done by the system is the maximum obtainable work. 

wrev > wirr  

The works of isothermal and adiabatic processes are di�erent from each

other. 

wisothermal reversible = 2.303nRTlog10

V2

V1
  ( )

https://dl.doubtnut.com/l/_8GlG6l1gNJ2o
https://dl.doubtnut.com/l/_jRqxKun6D9T7


= 2.303nRTlog10

P2

P1
  

wadiabatic reversible = CV T1 - T2   

A thermodynamic system goes in a cyclic process as represented in the

following P - V diagram:  

  

The net work done during the complete cycle is given by the area

A. cycle ACBDA

B. AA1, B1BDA

C. 

D. AA2B2B

( )
( )

https://dl.doubtnut.com/l/_jRqxKun6D9T7


Answer: A

Watch Video Solution

36. The pressure-volume of various thermodynamic process is shown in

graphs: 

  

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

reversible work done by the system is the maximum obtainable work. 

wrev > wirr  

The works of isothermal and adiabatic processes are di�erent from each

other. 

https://dl.doubtnut.com/l/_jRqxKun6D9T7
https://dl.doubtnut.com/l/_RZW83HE6Pidg


wisothermal reversible = 2.303nRTlog10

V2

V1
  

= 2.303nRTlog10

P2

P1
  

wadiabatic reversible = CV T1 - T2   

P - V plots for two gases during adiabatic processes are given in the

given �gure: 

  

Plot D and Plot C should correspond to

A. He and O2

B. He and Ar

C. O2 and He

( )
( )

( )

https://dl.doubtnut.com/l/_RZW83HE6Pidg


D. O2 and F2

Answer: C

Watch Video Solution

37. The pressure-volume of varies thermodynamic process is shown in

graphs: 

  

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

reversible work done by the system is the maximum obtainable work. 

wrev > wirr  

The works of isothermal and adiabatic processes are di�erent from each

https://dl.doubtnut.com/l/_RZW83HE6Pidg
https://dl.doubtnut.com/l/_Q8mpJ4tP3jAz


other. 

wisothermal reversible = 2.303nRTlog10

V2

V1
  

= 2.303nRTlog10

P2

P1
  

wadiabatic reversible = CV T1 - T2   

The q value and work done in isothermal reversible expansion of one

mole of an ideal gas from initial pressure of 1 bar to �nal pressure of 0.1

bar at constant temperature 273K are:

A. 5.22 kJ, -5.22 kJ

B. -5.22kJ, 5.22kJ

C. 5.22kJ, 5.22kJ

D. -5.22kJ, - 5.22kJ

Answer: A

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_Q8mpJ4tP3jAz


38. Work is the mode of transference of energy. If the system involves

gaseous substance and there is di�erence of pressure between system

and surroundings, such a work is referred to as pressure - volume work

WPV = - PextΔV . It has been observed that reversible work done by the

system is the maximum obtainable work. wrev > wirr  

The works of isothermal and adiabatic processes are di�erent from each

other. for isothermal reversible proces, 

Wisothermal reversible = 2.303nRTlog10

V2

V1
  

Wadiabatic reversible = CV T1 - T2   

Calculate work done when 1 mole of an ideal gas is expanded reversibly

from 20 L to 40 L at a constant temperature of 300 K.

A. 7.78kJ

B. -1.73kJ

C. 11.73kJ

D. -4.78kJ

( )

( )
( )

https://dl.doubtnut.com/l/_KFbl2uj2S1gk


Answer: B

Watch Video Solution

39. A �xed mass m of a gas is subjected to transformation of state: K to L

to M and back to K as shown in the �gure. 

The succeeding operations that enabel this transformation of state are 

A. hating,cooling,heating,coolong

https://dl.doubtnut.com/l/_KFbl2uj2S1gk
https://dl.doubtnut.com/l/_OYQNDueB4KtP


B. cooling,heating,cooling,heating

C. heating,cooling,cooling,heating

D. cooling,heating,heating,cooling

Answer: C

Watch Video Solution

40. A �xed mass m of a gas is subjected to transfromation of states from

K to L to M and back to K as shown in the �gure. 

  

The pair of isochoric processes among the transfromation of states is

https://dl.doubtnut.com/l/_OYQNDueB4KtP
https://dl.doubtnut.com/l/_ro8XLfOyJTzD


Self Assessment

A. K to L and L to M

B. L to M and N to K

C. L to M and M to N

D. M to N and N to K

Answer: B

Watch Video Solution

1. For the given reactions 

SiO2 + 4HF → SiF4 + 2H2O, ΔH = - 10.17kcal  

SiO2 + 4HCI → SiCI4 + 2H2O, ΔH = 36.7kcal  

It may be concluded that

A. HF and HCl both will react with silica

B. Only Hf will react with silica

https://dl.doubtnut.com/l/_ro8XLfOyJTzD
https://dl.doubtnut.com/l/_GMFAkemWFK6d


C. Only HCl will react with silica

D. Neither HF nor HCl will react with silica

Answer: B

Watch Video Solution

2. In Mayer's relation: 

CP - CV = R  

'R' stands for:

A. translational kinetic energy of 1 mol gas

B. rotational kinetic energy of 1 mol gas

C. vibrational kinetic energy of 1 mol gas

D. work done to increase the temperature of 1 mol gas by one degree

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GMFAkemWFK6d
https://dl.doubtnut.com/l/_kI5ADZLdThvp


3. For an ideal gas Joule-Thomon coe�cient is:

A. zero

B. positive

C. negative

D. depends on atomicity of gas

Answer: A

Watch Video Solution

4. Entropy change in reversible adiabatic process is:

A. in�nite

B. zero

C. equal to CVΔT

https://dl.doubtnut.com/l/_kI5ADZLdThvp
https://dl.doubtnut.com/l/_c6W71csr1sn6
https://dl.doubtnut.com/l/_PxDUTMIwInZh


D. equal to nR ln 
V2

V1

Answer: B

Watch Video Solution

( )

5. For a process to be in equilibrium it is necessary that:

A. ΔSsystem = ΔSsurr

B. ΔSsystem = - ΔSsurr

C. ΔSsystem = 0

D. ΔSsurr = 0.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PxDUTMIwInZh
https://dl.doubtnut.com/l/_3xlD0F2FKUpa


6. Predict the sign of ΔS for each of the following processes, which occur

at constant temperature. 

I. The volume of 2 mol of O2(g) increases from 44L to 54L  

II. The pressure of 2 mol of O2(g) increases from 1 atm to 1.2 atm.

A. 
I II
ΔS = - ve ΔS = - ve

B. 
I II
ΔS = - ve ΔS = + ve

C. 
I II
ΔS = + ve ΔS = - ve

D. 
I II
ΔS = + ve ΔS = + ve

Answer: C

Watch Video Solution

7. Which of the following statements must be true for the entropy o a

pure solid to be zero? 

I. The temperature must be zero kelvin. 

II. The solid must be perfectly crystalline. 

https://dl.doubtnut.com/l/_qOBfc283GuUO
https://dl.doubtnut.com/l/_B4IBFuYeK4xm


III. The solid must be an element 

IV. The solid must be ionic.

A. I

B. I and II

C. I, II and III

D. All are correct

Answer: B

Watch Video Solution

8. Which of the following statements is correct?

A. Slope of adiabatic P-V curve will be same as that in isothermal one

B. Slope of adiabatic P-V curve will be same as that in isothermal one

C. Slope of adiabatic P-V curve will be larger than in isothermal one

D. Slope of adiabatic P-V curve will be zero.

https://dl.doubtnut.com/l/_B4IBFuYeK4xm
https://dl.doubtnut.com/l/_77AvLFXP4c9k


Answer: C

Watch Video Solution

9. 
∂H
∂P T

 for an ideal gas is equal to:

A. zero

B. 
ΔVRT
P

C. 
PΔV
T

D. nRΔT

Answer: A

Watch Video Solution

( )

10. A refrigerator is used to remove heat from enclosure at 0 ∘C at the

rate of 600 watt. If the surroundings temperature is 30 ∘C, calculate the

power needed:

https://dl.doubtnut.com/l/_77AvLFXP4c9k
https://dl.doubtnut.com/l/_cBVOYcGxUZA0
https://dl.doubtnut.com/l/_s0MYe1Q31uC5


Self Assessment (Multiple Choice)

A. 303 watt

B. 11000 watt

C. 65.9 watt

D. 110 watt

Answer: C

View Text Solution

1. For which process does ΔU = 0 holds true?

A. Cyclic process

B. Isothermal expansion

C. Isochoric process

D. Adibatic process.

https://dl.doubtnut.com/l/_s0MYe1Q31uC5
https://dl.doubtnut.com/l/_vV544py985tu


Answer: A::B

Watch Video Solution

2. If x and y are arbitrary intensive variables, then

A. xy is an intensive variable

B. 
x
y

 is an intensive variable.

C. (x + y) is an intensive variable

D. 
dx
dy

 is an extensive property.

Answer: A::B::D

Watch Video Solution

3. Which of the following expression is/are correct for a adiabatic

process?

https://dl.doubtnut.com/l/_vV544py985tu
https://dl.doubtnut.com/l/_1UOi5OlIwTxB
https://dl.doubtnut.com/l/_wzBvt12wftcw


A. 
T2

T1
=

V1

V2

γ - 1

B. 
P2

P1
=

T1

T2

γ - 1 / γ

C. P2V
γ
2 = P1V

γ
1

D. P1V
γ - 1
1 = P2V

γ - 1
2 .

Answer: A::C

Watch Video Solution

( )
( )

4. Select the state functions amont the following:

A. temperature

B. entropy

C. work

D. enthalpy

Answer: A::B::D

https://dl.doubtnut.com/l/_wzBvt12wftcw
https://dl.doubtnut.com/l/_fSWc1ZvvuWmy


Watch Video Solution

5. Select the correct expressions among the following:

A. 
ΔG - ΔH

T
=

∂G
∂T P

B. 
ΔG - ΔH

T
=

∂(ΔG)
∂T V

C. 
ΔS
nF

=
∂ECell

∂T P

D. 
∂T
∂P H

= -
∂H
∂P T /CP

.

Answer: A::C::D

Watch Video Solution

( )
[ ]

( )
( ) ( )

6. Which of the following are correct for an idealg as?

A. 
∂U
∂V T

= 0( )

https://dl.doubtnut.com/l/_fSWc1ZvvuWmy
https://dl.doubtnut.com/l/_s1ZaWCOS8nKA
https://dl.doubtnut.com/l/_7Ux7MVo2k2T7


B. 
∂H
∂P T

= 0

C. 
∂T
∂P H

= 0

D. 
∂P
∂T V

= 0

Answer: A::B::C

Watch Video Solution

( )
( )
( )

7. The Clausius-Clapeyron equation may be given as:

A. log10

P2

P1
=

ΔHvap

2.303R
1
T1

-
1
T2

B. 
dP
dT

=
q

TΔV

C. 
dP
dT

=
q

TΔV

D. 
dP
dT

=
ΔV
ΔS

Answer: A::B::C

View Text Solution

( ) [ ]

https://dl.doubtnut.com/l/_7Ux7MVo2k2T7
https://dl.doubtnut.com/l/_bKiKJtU80nXK


Self Assessment (Assertion Reason)

8. Which of the following is/are not state fuction?

A. q

B. q-w

C. 
q
w

D. q + w

Answer: A::B::C

Watch Video Solution

1. Statement-1: Most of the combustion reacton are exothermic. 

Because Statement-2: Products are more stable than reactants in

exothermic process.

https://dl.doubtnut.com/l/_bKiKJtU80nXK
https://dl.doubtnut.com/l/_pvRaHZ5XiECu
https://dl.doubtnut.com/l/_jaATJWngsdfx


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

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explnation 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

2. Statement-1: There is no exchange in internal energy in a cyclic process.

Statement-2: In a cyclic process, the system returns to original state in a

number of steps.

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

explanation for statement-1

https://dl.doubtnut.com/l/_jaATJWngsdfx
https://dl.doubtnut.com/l/_eKKgsXF3ghCN


B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explnation 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

3. Assertion(A) : The value of enthalpy of neutralization of a weak acid by

strong base is numerically less than 57.1kJ.  

Reason(R ) : All OH -  ions of strong base are not completely neutralized

by H +  ions obtained from acid.

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

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explnation for statement-1

https://dl.doubtnut.com/l/_eKKgsXF3ghCN
https://dl.doubtnut.com/l/_ZFxDGYK5W6fW


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

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

Answer: C

Watch Video Solution

4. Statement-1: Heat of solution is positive when Na2SO4 ⋅ 10H2O is

dissolved in water bu it is negative when anhydrous CuSO4 is dissolved in

water. 

Statement-2: Molar masses of Na2SO4 ⋅ 10H2O and CuSO4 are di�erent.

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

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explnation for statement-1

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

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

https://dl.doubtnut.com/l/_ZFxDGYK5W6fW
https://dl.doubtnut.com/l/_qbvgCHuGs3FX


Answer: C

View Text Solution

5. Statement-1: Mass, volume and pressure are extensive properties. 

Statement-2: Extensive properties depent upon the amount of the

substance.

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

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explnation for statement-1

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

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

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_qbvgCHuGs3FX
https://dl.doubtnut.com/l/_rJh6GCC6Q2UE


Self Assessment (Matrix Type)

1. Match the List-I with List-II : 

  

View Text Solution

2. Match the list-I with list-II and select the correct answer from the given

codes: 

https://dl.doubtnut.com/l/_Hvhcqqkwg4b9
https://dl.doubtnut.com/l/_T710IJt4ypGV


.

A. I-C,II-B,III-D,IV-A

B. I-B,II-CltIII-D,IV-A

C. I-A,II-B,III-C,IV-D

D. I-D,II-A,III-B,IV-C

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_T710IJt4ypGV


Self Assessment (Integer type).

3. Matcht he List-I with List-II : 

.

View Text Solution

1. heat of neutralisation of HCl against NaOH is 13.7 kcal eq - 1 what will be

the ionisation energy of CH3COOH in kcal mol - 1 if its heat of

neutralisation is 11.7 kcal eq - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_LDCb555ZjCjP
https://dl.doubtnut.com/l/_3dQyIMkbqWzE


2. Free energy change for the process A(s) ⇔ A(l) will be:

Watch Video Solution

3. A gas Xn has the value of γ equal to 1.40 : what will be the value of ′ n′ ?

Watch Video Solution

https://dl.doubtnut.com/l/_zsMmYSSOevep
https://dl.doubtnut.com/l/_DduE1WyLbYIe

