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CHEMICAL THERMODYNAMICS

NUMERICAL EXAMPLES

1. The volume and temperature of 2 mol of an ideal gas are 10 L & 27°C,
respectively. The gas is allowed to expand in an isothermal reversible
process to attain a final volume of 25 L. calculate the maximum work

done.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PuSI2M0uW5U8

2. A 3 mol sample of an ideal gas at STP expands in an isothermal
reversible process to atttain a final volume of 100 L. calculate the work

done by the gas.

° Watch Video Solution

3. A 2.5 mol sample of an ideal gas is compressed in reversible isothermal
process from a volume of 12L to a volume of 5 L at 27° C. Calculate the

work done on the gas.

° Watch Video Solution

4. A gas is compressed by an external pressure of 5 atm. The work done in

the process is 1034 ). How much volume of the gas is reduced?

° Watch Video Solution



https://dl.doubtnut.com/l/_CGDixIZL49zM
https://dl.doubtnut.com/l/_ANIF8zQ50V6I
https://dl.doubtnut.com/l/_wT3ALkuFuqTa

5. Work done by 3 mol of an ideal in an isothermal reversible expansion of
30° C'is 9.5 K. If the initial volume of the gas is 20 L, then what will be the

final volume of the gas?

° Watch Video Solution

6. The pressure of 3 mol of an ideal gas is 10 atm at 27° C. Calculate work
done by the gas when it is expanded isothermally against an external

pressure of 1atm.

° Watch Video Solution

7. The pressure of 6 mol N, gas kept in a cylinder is 30 atm at 30°C.
Suddenly the gas comes out of the cylinder due to leakage. If the
atmospheric pressure and temperature and 1 atm and 30°C, then

calculate the work done by the gas. Assume that the gas behave ideally.

° Watch Video Solution



https://dl.doubtnut.com/l/_J7Xasy9LBcEY
https://dl.doubtnut.com/l/_sAOSF35lYT9w
https://dl.doubtnut.com/l/_hvMf2skX9hYH

8. A 5 mol sample of an ideal gas is compressed isothermally and
irreversible from 1.5 atm to 15 atm at 27° C. Calculate the work done on

the gas in calorie unit.

° Watch Video Solution

9. What amount of work is done if an ideal gas expands from 10 L of 20 L

at 2 atm pressure?

° Watch Video Solution

10. What amount of work is done if an ideal gas is commpressed from 0.5

to 0.25 L under 0.1 atm pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_8GHhgIiI5GMC
https://dl.doubtnut.com/l/_Pz3T5mFFHRhS
https://dl.doubtnut.com/l/_6DsznZr9AceS

11. Calculate the work done when 1 mol of water vaporises at 100° C and 1

atm pressure. Assume water vapour behaves like an ideal gas.

o Watch Video Solution

12. Iron reacts with dilute HCl quantitatively to form
H,: Fe(s) + 2HCl(aq) — FeCly(aq) + Hs(9)

56g of iron is allowed to react completely with dil HCl at 25°. If this
reaction is carried out seperately (1) in a closed container of fixed volume
and (2) in an open breaker, then calculate the work done in each case.

assume H, gas behaves like an ideal gas.

o Watch Video Solution

13. Calculate the change in internal energy when-
(1) heat released by the system is 200 J and work done on the system is

120 ) (2) heat absorbed and work done by the system are 200 ) and 120 J


https://dl.doubtnut.com/l/_LEEnn8uO1TRT
https://dl.doubtnut.com/l/_SlXfd4K3Mdrx
https://dl.doubtnut.com/l/_GEafKc1CxXBz

respectively (3) heat released and work done by the system are 200 J and

120 ) respectively.

° Watch Video Solution

14.1n a process, the system performs 142) of work and the internal energy
of the system increases by 879 ). predict the direction of heat flow and

also calculate the quantity of heat transferred.

° Watch Video Solution

15. A system undergoes a process in which it gives up 900 J of heat and its
internal energy decreases by 300 ). of the system and its surroundings,

which one does work in this process?

° Watch Video Solution



https://dl.doubtnut.com/l/_GEafKc1CxXBz
https://dl.doubtnut.com/l/_hXOjJgeBiLlv
https://dl.doubtnut.com/l/_rgiNW5lDOePN

16. Initial volume of a gas, condined in a cylinder fitted with a piston is 11.2
L. the final volume of the gas becomes 33.6L after expansion againsta
expansion if the gas absorbs 1 kJ of heat from the surrounding then what

will be the change in internal energy of that gas?

o Watch Video Solution

17. An ideal gas is expanded from 1L to 6L in a closed vessel at 2 atm
pressure by applying heat at fixed temperature. Calculate work done and

heat absorbed by the gas. [Given: 1L atm=24.22 cal]

o Watch Video Solution

18. A cylinder fitted with a piston contains an ideal gas with a volume of 21
L. the gas is compressed isothermally to 1/3 rd of its initial volume under

a constant external pressure of 3 atm. Calculate q, w and AU.

o Watch Video Solution



https://dl.doubtnut.com/l/_ba8POEzvH5JP
https://dl.doubtnut.com/l/_pcKpwfi4pOc8
https://dl.doubtnut.com/l/_eFbUaNvmYBzX

19. 1 mol of a non-ideal gas undergoes the given change: (2 atm, 3L, 95 K)
— (4 atm, 5L, 245 K). In this process, if increase in internal energy of the

gas is 30 L - atm, then what will be its change in enthalpy?

° Watch Video Solution

20. Determine the change in enthalpy and internal energy when 1 mole of
water completely vaporises at 100° C and 1 atm pressure. [Latent heat of

vaporisation of water=536cal - g ']

° Watch Video Solution

21. How much heat is required to raise the temperature of 90 g of water
from 30° C to 100° C? [Molar heat capacity of water at constant pressure

= 75.3J -mol ' - K]

° Watch Video Solution



https://dl.doubtnut.com/l/_YG1edgWBIdKs
https://dl.doubtnut.com/l/_9yoS4R7caz70
https://dl.doubtnut.com/l/_qdxpnAyfhNV3
https://dl.doubtnut.com/l/_fq2xc0ETA56C

22. How much heat will be released when the temperature of 1 mol of
water changes from 90°C to 80°C? Given: specific heat of water

4187 -g ' - K1

° Watch Video Solution

23. Specific heat of an ideal gas at constant volume & at constant
pressure are 0.015 and 0.025 cal - g ' - K ' respectively. Determine

molar mass of the gas.

° Watch Video Solution

24. At a fixed temperature & pressure, heat released in the formation of 3
mol SO3(g) from SO, (g) and Os(g) is 291 kl. What will be the change in

enthalpies in the formation of 1 mol & 4 mol SO3(g)?

° Watch Video Solution



https://dl.doubtnut.com/l/_fq2xc0ETA56C
https://dl.doubtnut.com/l/_MBQpMAxemoDS
https://dl.doubtnut.com/l/_9UN7uslCJVsM

25. At a particular temperature and pressure, the heat produced in the
formation of 2 mol of CyHg(g) from the reaction between CyH,(g) and
H,(g) is 626 k). What amount of Hy(g) will react with the required
amount of CyH,(g) to produce 939 kJ of heat at the same temperature

and pressure?

o Watch Video Solution

26. At a particular temperature and pressure, Ny(g) and O,(g) react to
form 4 mol of N,O. The heat oabsorbed in this reaction is 328 k). What
will be change in enthalpy be due to the formation of 2 mol of Ny(g) and

1 mol of Oy(g) from NyO(g) at the same temperature and pressure?

o Watch Video Solution

27. The value of AH for the given reaction at 298K is -282.85k.J - mol .

1
Calculate the change in intenral energy: CO(g) + 502(9) — COs(g).

| o WMl L \ o dan C Al ikl n l


https://dl.doubtnut.com/l/_7uJ5DpLQ1B2d
https://dl.doubtnut.com/l/_8C0H3crEwDzX
https://dl.doubtnut.com/l/_PD4Q8WAXlSg3
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28.Bond energy of a diatomic molecule is given as the change in internal
energy due to dissociation of that molecule. Calculate the bond energy of

O,. Given: O5(g) — 20(g), AH = 498.3kJ - mol —*, T = 298K.

o Watch Video Solution

29. Calculate the values of AH and AU in the vaporisation of 90g of

water at 100° C and 1 atm pressure. The latent heat of vaporisation of

water at the same temperature and pressure = 540cal - g -1

o Watch Video Solution

30. Assuming the reactant and product gases obey the ideal gas law,
calculate the change in internal energy (AE) at 27°C for the given

reaction:


https://dl.doubtnut.com/l/_PD4Q8WAXlSg3
https://dl.doubtnut.com/l/_lGHVmnrbe7tO
https://dl.doubtnut.com/l/_JEGBm5pI2F7n
https://dl.doubtnut.com/l/_toXdMLRiMTVW

CyHy(g) + 305(g) — 2C05(g) + 2H0(1), AH = — 337

kcal at 27° C and R=1987cal - K ~' - mol ~'.

o Watch Video Solution

31. Calculate the standard enthalpy of reaction at 25° C' temperature for
the following reaction:

Colt(D) + 5-0a(g) — 6C0s(g) + 3H,0(1)

Given:The standard enthalpy of formation of CgHg, CO5(g) and H,O(l)
are 490 Kk -mol !, —393.5kJ - mol ! and — 285.8kJ - mol }

respectively.

o Watch Video Solution

32. Calculate standard enthalpy of reaction at 25°C for the reaction:
CCly(g) + 2H>,0(g) — CO4(g) + 4HCI(g). Given: The standard heat
of formation of CCly(g), H,O(g), CO5(g) and HCIl(g) are

—25.5, —57.8, —94.1 and — 22.1kcal - mol 1.

. l


https://dl.doubtnut.com/l/_toXdMLRiMTVW
https://dl.doubtnut.com/l/_UK4iMEfqeCFg
https://dl.doubtnut.com/l/_zWLV1ktOlukf
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33. A H value for the given reactions at 25° C are-

C3Hs(g) — 3C(s) + 4Hy(g), AH® = 103.8kJ - mol ~*

2H,(g) + 05(g9) — 2H,0(1), AH® = — 571.6kJ - mol ~*

CyHg(g) + ;02(9) — 2C0(g) + 3H,0(1), AH® = — 1560kJ - mol ~*
CHy(g) + 205(g9) — CO,(g) + 2H,0(l), AH® = — 890k.J - mol "
C(s) + O5(g9) — CO5(g), AH® = — 393.5kJ - mol ~*

Calculate AH? for the reaction at 25°C

C3Hg(g) + Ha(g) — CyHe(g) + CHy(g)

o Watch Video Solution

34. Calculate AH? for the following  reaction at 298K:
Given: at 298K temperature,

CyH3CO,H(1) + 305(g) — 3CO4(g) + 2H,0(1), AH® = — 1368kJ


https://dl.doubtnut.com/l/_zWLV1ktOlukf
https://dl.doubtnut.com/l/_BC5in4Zz5D2o
https://dl.doubtnut.com/l/_6oX0q8bFbp4U

2C,Hy(g) + 50,(g) — 4CO5(g) + 2H,0(l), AH® = — 2600kJ

2C0(g) + O5(g) — 2C04(g), AH® = — 566k.J.

o Watch Video Solution

35. Calculate the enthalpy change for

CyHy(g) + 30:(g9) — 2C0,(g) + 2H,0(1)

the reaction:

Given:

CoHy(g) + 2 0alg) — 200,(g) + 3H0(1), AH® = — 1562.0.]
Hy(g) + %02(9) — H,0(l), AH® = — 286.0kJ

Cy,H,(g) + Hy(g) — CoHg(g), AHY = — 32.0kJ

o Watch Video Solution

36. The heat of reaction for the following reaction (AHO) at 25°C

temperatue is -1368 kJ:

If the enthalpy of formation of CO,y(g) and H>O(l) at 25°C are -393.5


https://dl.doubtnut.com/l/_6oX0q8bFbp4U
https://dl.doubtnut.com/l/_R07iOThh6krq
https://dl.doubtnut.com/l/_N3TVkM2FJkja

and -285.8kJ - mol ! respectively, then what will be the value of the

standard enthalpy of formation of Co HsOH (1)?

o Watch Video Solution

37. Calculate the standard enthalpy of formation of CgHg(l) at 25°C
temperature using the given data:

CeHg (1) + %02(9) — 6C05(g) + 3H,0(1), AH® = — 781kcal
Hy(g) + %02(9) — H,0(l), AH® = — 68.32kcal

C (s, graphite)+ 0,(g) — CO5(g), AH® = — 94.04kcal.

o Watch Video Solution

38. At 25° C temperature, the heat of combustion of sucrose, carbon and
hydrogen are -5644 kJ - mol ™!, —393.5kJ - mol-* &
—285.8kJ - mol ' respectively. Determine the heat of formation of

sucrose at 25°C.

o Watch Video Solution



https://dl.doubtnut.com/l/_N3TVkM2FJkja
https://dl.doubtnut.com/l/_JNvm9QXEBLUq
https://dl.doubtnut.com/l/_r2GqzZlR6Cha

39. At 25°C temperature, the standard heat of formation of
CH,(g), CO(9) and H0(yg) are 74.8
kJ - mol 1, — 393.5kJ - mol & — 241.6kJ - mol !

respectively. How much heat will be evolved during combustion of
1m3CH,(g) at 25°C temperature and 1 atm pressure ? Consider

CH(g) behaves like an ideal gas.

o Watch Video Solution

40. Calculate the value of enthalpy of combustion of cyclopropane at
25°C and 1 atm pressure.

Given: Standard enthalpy of formation of CO(g), HyO(l) & propene (g)
at 25°C are —393.5kJ - mol-', — 285.8kJ - mol '&20.4kJ - mol !
respectively. also standard enthalpy change for isomerisation reaction:

Cyclopropane (g) < Propene (g) is —33.0kJ - mol 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_r2GqzZlR6Cha
https://dl.doubtnut.com/l/_IW3N8552b8zO
https://dl.doubtnut.com/l/_826jMNH69ymj
https://dl.doubtnut.com/l/_zeu4ZbeHcThG

41. Diborane [ByHg(g)| is used as a very effective fuel for rockets.
Calculate the heat of combustion of diborane for the following reaction:
ByHg(g) + 302(g9) — B203(g) + 3H20(g)

Given: (1) 2B(s) + 202(9) — B,0;(s), AH® = — 1273kJ - mol ~*

(2) Hy(g) + %02(9) — H,0(l), AH® = — 285.8kJ - mol L.

(3) Hy,O(l) — H,0(g), AH® = + 44kJ - mol ~*

(4) 2B(s) + 3H,(g) — ByHg(g), AH® = + 36kJ - mol "

o Watch Video Solution

42. At 25°C, heat evolved due to complete combustion of 7.8 g of
CeHg(l) is 3264 k). Calculate the heat evolved due to complete
combustion of the same amount of CgHg(l) at the same temperature

and constant pressure of 1atm.

o Watch Video Solution



https://dl.doubtnut.com/l/_zeu4ZbeHcThG
https://dl.doubtnut.com/l/_9bgMeJJgUP8a

43, Calculate (1) the enthalpy change in the fusion of 100 g ice at 0°C
temperature and 1 atm pressure pressure (2) the enthalpy change in the
vaporisation of 10g water at 100° C temperature and 1 atm pressure.
Givenn : Latent heat of ice at 0°C temperature and 1 atm pressure
= 6.02kJ - mol ! and latent heat of vaporisation of water at 100°C

temperature=40.4kJ - mol ~'.

o Watch Video Solution

44. Heat required to completely vaporise 7.8g of benzene at 1 atm
pressure and 80°C temperature (boiling point of benzene) is 3.08 k).
What is the value of the enthalpy of vaporisation of benzene? What will
be the change in enthalpy if 54.6 g of benzene vapour is condensed at 1

atm pressure and 80° C temperature ?

o Watch Video Solution



https://dl.doubtnut.com/l/_0iN4iEkcu66u
https://dl.doubtnut.com/l/_wVgVhOcCRM7b

45. Determine the heat of neutralisation for the following neutralisation
reactions: (1) 100 L of 0.2 (M) HCl solution is mixed with 200 mL of 0.15 (M)
NaOH solution. (2) 200 mL of 0.4 (M) H5,S50, solution is mixed with 300
mL of 0.2 (M) KOH solution.

Given: H " (aq) + OH ~ (aq) — H,O(l), AH = — 57.3kJ.

o Watch Video Solution

46.The heat of neutralisation of acetic and NaOH is 55.9 kJ. If the heat of
neutralisation of all strong acids and strong bases is 573 k], then

calculate the heat of ionisation of acetic acid.

o Watch Video Solution

47. Calculate the bond energy of O-H bond in HyO(g) at the standard
state from the following data:

(1) Hy(g) — 2H(g), AH® = 436kJ - mol ~*


https://dl.doubtnut.com/l/_ddEFCIOdLzvK
https://dl.doubtnut.com/l/_L98x0alPFLO8
https://dl.doubtnut.com/l/_vU3LnW3AoYoD

1
(2) 504(9) — O(9), AH® = 249k - mol ~*

(3) Hy(g) + %02(9) — H,0(g), AH]?[H2O(g)] = — 241.8kJ - mol ",

o Watch Video Solution

48. Calculate the bond energy of S-F bond in SFg, S(g), F(g) are -1100,

275,80 kJ - mol ~ ! respectively.

o Watch Video Solution

49. Determine the standard enthalpy of formation of isoprene(g) at 298K
temperature. Given: at 298K,

AH’(C — H) = 413kJ - mol ~*

AH’(H — H) = 436kJ - mol !

AH®(C — C) = 346kJ - mol !,

AH’(C = C) = 611kJ - mol *,

C(graphite, s) — C(graphite, g),

AH® = 717kJ - mol !

. l


https://dl.doubtnut.com/l/_vU3LnW3AoYoD
https://dl.doubtnut.com/l/_WZEx73JDgUzR
https://dl.doubtnut.com/l/_SXtW4PCKJRDd
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50. Calculate standard enthalpy for the reaction at 298K:
CyH5Cl(g9) — CyHy(g) + HCl(g). Given:
AH®(C — H) = 413kJ - mol ', AH(C — C) = 346kJ - mol ~*,
AH’(C = C) = 611kJ - mol ', AH(C — C1) = 339kJ - mol *,

AH’(H — Cl) = 432kJ - mol .

o Watch Video Solution

51. When 1.0g of a compound (molecular weight=28) is burnt in a bomb
calorimeter, the temperature of the calorimeter rises from 25°C to
25.45° C. Calculate the heat that evolves when 1 mol of this compound is

completely burnt (Ccal = 2.5kJ - K_l).

o Watch Video Solution



https://dl.doubtnut.com/l/_SXtW4PCKJRDd
https://dl.doubtnut.com/l/_KmKLxP4YBJmg
https://dl.doubtnut.com/l/_ItdUTbYuK8dW

52. At 25° C the heat of combustion at constant volume of 1 mol of a
compound is 5150 kJ. The temperature of a bomb calorimeter rises from
25°C to 30.5° C when a certain amount of the compound is burnt in it. If
the heat capacity of the calorimeter is 9.76 kJ - K ' then how much of
the compound was taken for combustion. [Molar mass of the

substance=128]

o Watch Video Solution

53. Latent heat in fusion of ice at 0°C is 6025.24.J - mol ~!. Calculate

molar entropy of the process at 0° C.

o Watch Video Solution

54. Enthalpy change for the transformation of water into vapour at the
standard boiling point is 40.8 kJ - mol ~!. Calculate the entropy change

for the process.

| o WMl L\ C Al ikl n



https://dl.doubtnut.com/l/_1XbtguwG7gTZ
https://dl.doubtnut.com/l/_ofdCARndThMy
https://dl.doubtnut.com/l/_uc5nssXPsSPN
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55. Calculate the entropy change at 0° C for the process-
H,0(s) — H,0(1). Given: At

0’C C,0(s) — H,O(g), AH = 51885J - mol " and H,O(l) — H,O(g)

° Watch Video Solution

56. The enthalpy of vaporisation of benzene at 80° C (boiling point) is 31
kJ - mol . What will be the change in entropy of rthe transformation of

31.2g of benzene vapour into liquid benzene at 80° C?

° Watch Video Solution

57.1 mol of an ideal gas is expanded from its initial volume of 1L to the
final volume of 100 L at 25° C. What will be the change in enthalpy for

this process?

| e |


https://dl.doubtnut.com/l/_uc5nssXPsSPN
https://dl.doubtnut.com/l/_0z7PlBnvshxJ
https://dl.doubtnut.com/l/_PGgcWzlR7MCJ
https://dl.doubtnut.com/l/_Vxxkeebruiuk
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58. Pressure of 1 mol of an ideal gas confined in a cylinder fitted with a
piston is 50 atm. The gas is expanded reversible when the cylinder is kept
in contact to a thermostat at 25° C. During expansion, the pressure of
the gas is decreased from 50 to 5 atm. calculate the change in entropy in
this process. if the heat absorbed by the gas during expansion be 5705,

then calculate the change in entropy of the surroundings ?

o Watch Video Solution

59. At 1 atm and 298 K, entropy change of the reaction,
4Fe(s) + 305(g) — 2Fe;05(s) is -549.4J - K-'. In this reaction, if
AH = — 1648kJ, then predict whether the reaction is spontaneous or

not.

o Watch Video Solution



https://dl.doubtnut.com/l/_Vxxkeebruiuk
https://dl.doubtnut.com/l/_1xDDzLqPmoPx
https://dl.doubtnut.com/l/_eZkMsA5qiIVJ

60. At 1 atm and 298K AH" value of the reaction
2H,5(g) + O5(g) — 2H50(1) is -572 kJ. Calculate the change in entropy
of the system and surroundings for this reaction. Is this reaction
spontaneous at that temperature and pressure? Given: Standard molar
entropies of Hy(g), O2(9)&H;0(l) at 298K are 130.6, 205.0 and 69.90

J- K1 mol ™1 respectively.

o Watch Video Solution

61. The molar enthalpy of fusion and molar entropy of fusion for ice at
0°C and 1 atm are 601 kJ-mol~ ' and 22.0J- K !'-mol™ 1,
respectively. Assuming AH and AS are independent of temperature,
show that the melting of ice at 1 atm is not spontaneous, while the

reverse process is spotantaneous.

o Watch Video Solution



https://dl.doubtnut.com/l/_JSbmYuhuHZO9
https://dl.doubtnut.com/l/_7R5efs9Bklq9

62. Bry(l) + Cly(g) — 2BrCl(g), Whether the reaction is spontaneous
or not at a certain pressure & 298 K?

[AH = 29.3kJ - mol ', AS = 104.1J - K ' - mol ']

o Watch Video Solution

63. At a certain pressure and 27°C, the values of AG and AH of a
process are -400 k] and 50 k) respectively. (1) Is the process exothermic?

(2) It is spontaneous? (3) Determine entropy change of the process.

o Watch Video Solution

64. Values of AHAS for the given reaction are -95.4 kj and -1983 J - K !
respectively:

Ny(g) + 3Hs(g) — 2NH;(g)

State whether the reaction will be spontaneous at 500 K or not. Consider

AH and AS are independent of temperature.

| o WMl L\ dan C Al ikl n



https://dl.doubtnut.com/l/_a0T67KKb1X7E
https://dl.doubtnut.com/l/_cpMRTopzG8so
https://dl.doubtnut.com/l/_15vuqephunZ3
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65. In the reaction,
A(s) + B(g) — C(g9) + D(g), AH = 31kJ and AS = +35J - K .
State whether the reaction will be spontaneous at 100°C and 1100°C

or not? Consider AH and AS are independent of temperature.

o Watch Video Solution

66. Is the vaporisation of water at 50° C' and 1 atm spontaneous? Given:
For vaporisation of water at what temperature and pressure,

AH = 40.67kJ - mol ' and AS = 108.79J - K ' - mol L.

o Watch Video Solution

67. At 25° C and 1 atm, the heat of formatio of 1 mol of water is -285.8 kJ
- mol ~'. State whether formation reaction will be spontaneous at that

temperature and pressure or not. Given: The molar entropies of


https://dl.doubtnut.com/l/_15vuqephunZ3
https://dl.doubtnut.com/l/_djbGxTZFfR9g
https://dl.doubtnut.com/l/_5ZBsfq2Bcj9Q
https://dl.doubtnut.com/l/_qtBsJlz7Ulwq

H,(s), O2(9)&H50(l) at 25°C and 1 atm are 130.5, 205.0 and 69.9

J- K~ mol ™1 respectively.

° Watch Video Solution

68. In the reaction,
A — B+C,AH = 25kJ - mol ! and AS = 62.5J - K~ '. At which

temperature the reaction will occur spontaneously at constant pressure?

° Watch Video Solution

69.
H,0(g) — Hy,O(l), AH = — 40.4kJ - mol ™' and AS = —108.3J - K ~
. At which temperature the process will be spontaneous at constant 1

atm?

° Watch Video Solution



https://dl.doubtnut.com/l/_qtBsJlz7Ulwq
https://dl.doubtnut.com/l/_1wXeFV78f2r7
https://dl.doubtnut.com/l/_HvEN2JgBqWq6

70. Hs(g) + Bry(l) — 2HBr(g), AH = — 72.8kJ(latm ,25°C) if
molar entropies of Hy(g), Bro(l), HBr(g) are 1305, 152. 3 & 1983
J-K ' mol™! respectively then at which temperature the reaction

will be spontaneous?

o Watch Video Solution

71. For the reaction
A(g) + B(g9) — C(s) + D(I), AH = — 233.5kJ and AS = — 466.1J - k
. At what temperature, equilibrium will be established? In whichi

directions the reaction will proceed above and below the temperature?

o Watch Video Solution

72. In the given reaction, calculate the standard free energy change at
25°C': No(g) + 3Hy(g9) — 2NH; [Given that,

AH? = —91.8kJ and AS° = —198J - K 1]

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_0p3A41ijb8UP
https://dl.doubtnut.com/l/_cJmTso66ZW7C
https://dl.doubtnut.com/l/_Uv9u6YRc0gjj
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73. In the given reaction, calculate standard free energy change at
25°C:2NO(g) + O5(g) — 2NO5(g).Is the reaction spontaneous under
standard conditios?

[Given: At

25°C, AGY[NO(g)] = 88.57kJ - mol ™" and AG}[NO,(g)] = 51.30kJ - m

° Watch Video Solution

74. At 25°C, the standard free energy change for a reaction is 54 k).
Calculate the value of equilibrium constant of the reaction at the

temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_Uv9u6YRc0gjj
https://dl.doubtnut.com/l/_3QB9rfJcepaB
https://dl.doubtnut.com/l/_aGaA8aoxrkfM

75. Equilibrium constant for a reaction 1.6 x 10~ % at 298K. Calculate
standard free energy change (AGO) and standard entropy change

(ASO) of the reaction wat that pressure. Given, at 298K, AH® = 25.34kJ

° Watch Video Solution

76. At 298K, the standard free energy of formation of
H,O(l) = — 237.13kJ - mol ~!. Calcualte the value of equilibrium
constant at that temperature for the following reaction:

2H,0(l) — 2H»(g) + Oa(9).

° Watch Video Solution

WARM UP EXERCISE

1. Define the following with examples: (i) Open system, (ii) Closed system,

(iii) Isolated system.


https://dl.doubtnut.com/l/_9VJR59LsuT2t
https://dl.doubtnut.com/l/_cgy6ABFO2ug9
https://dl.doubtnut.com/l/_GsWS2EEzwYnk

° Watch Video Solution

2. What are diathermal and adiabatic boundaries?

° Watch Video Solution

3. Identify the correct statement in a chemical reaction-

° Watch Video Solution

4. What is an adiabatic system? Is this an isolated system?

° Watch Video Solution

5. Identify the following as an extensive or intensive property: Enthalpy,

internal energy, pressure, viscosity, heat capacity, density, electric


https://dl.doubtnut.com/l/_GsWS2EEzwYnk
https://dl.doubtnut.com/l/_cH21CL0xxjVx
https://dl.doubtnut.com/l/_N3ZiwKfXWXvI
https://dl.doubtnut.com/l/_j4vrYEhvKLDo
https://dl.doubtnut.com/l/_Sj9dNyRQcZKb

potential, specific heat capacity, molar volume, surface tension, universal

gas constant, vapour pressure, number of moles, refractive index, entropy.

° Watch Video Solution

6. A closed container with impermeable diathermal walls contains some
amount of gas. If the gas is considered to be a system, what type of

system will it be?

° Watch Video Solution

7.X is a state function of a thermodynamic system. How are its finite and

infinitesimal changes denoted?

° Watch Video Solution

8. What do you mean by a state function? Give some examples of state

functions.



https://dl.doubtnut.com/l/_Sj9dNyRQcZKb
https://dl.doubtnut.com/l/_CP7GIdJTcsql
https://dl.doubtnut.com/l/_u1BxhAx230wk
https://dl.doubtnut.com/l/_DVU6bSGtN60p

| ° Watch Video Solution

9. Thermodynamic state functions are path-independent quantities.

Explain with an example.

° Watch Video Solution

10. Give two examples of path-dependent quantities. Are they properties

of a system?

° Watch Video Solution

11. Under what conditions will a system be in themodynamic equilibrium?

° Watch Video Solution



https://dl.doubtnut.com/l/_DVU6bSGtN60p
https://dl.doubtnut.com/l/_OACjkfqXNg3s
https://dl.doubtnut.com/l/_pL3s4txmgo8c
https://dl.doubtnut.com/l/_XUddyonYwSNr

12. Why is the change in any state function in a cyclic process zero? Is the
change in any state function for both reversible and irreversible cyclic

process zero?

o Watch Video Solution

13. A closed system participates in the following process: A — B — C.
In the step A — B, heat absorbed by the system =q cal and in the step
B — C, heat released by the system=q cal. Therefore, in this process the
sum of the heat absorbed and heat released by the system is zero. is this

an adiabatic process? Given reason.

o Watch Video Solution

4.0

1 mol of an ideal gas participate in the process as described in the figure.
(i) What type is the overall process? (ii) is this an isothermal process? (iii)

Mention the isobaric and isochoric steps in this process.


https://dl.doubtnut.com/l/_MquZxDoIKzuZ
https://dl.doubtnut.com/l/_VXXZg5uLMgWY
https://dl.doubtnut.com/l/_opBIef8VD9Jv

o View Text Solution

15. Are the following changes reversible or irreversible? Give proper
explanations: (i) Melting of ice at 0°C and 1 atm pressure (ii) The
pressure of a gas enclosed in a cylinder fitted with a piston is 5 atm. The

gas is expanded against an external pressure of 1 atm.

o Watch Video Solution

16. s
One mole of an ideal gas participates in a cylic reversible process as
described in the figure. Indicate the type of the processes the system

undergoes in the steps AB, BC and CA. Assume Ty > Tj.

o View Text Solution

17. Why is a process occurring in an open container considered to be an

isobaric?


https://dl.doubtnut.com/l/_opBIef8VD9Jv
https://dl.doubtnut.com/l/_XAox0nqb3rfV
https://dl.doubtnut.com/l/_QfIanfZUqxEe
https://dl.doubtnut.com/l/_xAF7ZuozSZwx

° Watch Video Solution

18. What is the origin of internal energy of a system? Why cannot

absolute value of internal energy be determined?

° Watch Video Solution

19. Why is the internal energy of a system a state function?

° Watch Video Solution

20. Is the internal energy of a system at 25° C greater or less than its

internal energy at 50° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_xAF7ZuozSZwx
https://dl.doubtnut.com/l/_Lv1R8lYm4FGf
https://dl.doubtnut.com/l/_PrvX9hyPQAXz
https://dl.doubtnut.com/l/_3zyJ4vGX7qvo

21. In the process A — B — C, the change in internal energy of the
system in the steps A — B and B — C are x jK-mol™ ! and
ykJ - mol !, respectively. What will be the change in internal energy of

the system in the step C — A?

° Watch Video Solution

22. What do you mean by heat and work in thermodynamics?

° Watch Video Solution

23. When heat (q) is absorbed by a system, the sign of q is positive, and

when it is rejected by a system, the sign of q is negative. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_iRHWB9gYiJcQ
https://dl.doubtnut.com/l/_oHuwLJqUJh7X
https://dl.doubtnut.com/l/_d2da5SFDZiFo

24. When work (w) is done by the system, the sign of w is negative. But

when it is done on the system, the sign of w is positive, give reason.

° Watch Video Solution

25. Which is not a state function: (¢ + w), w, H, G ?

° Watch Video Solution

26. In a process, a system absorbs 500) of heat performs 800) of work. In

the process, q= and w=

° Watch Video Solution

27. In a process, a system releases 500) of heat and work done on the

system is 300). In the process,q=___and w=

° Watch Video Solution



https://dl.doubtnut.com/l/_CptFCwWhblQO
https://dl.doubtnut.com/l/_eOgEm4f2Tld5
https://dl.doubtnut.com/l/_VbOi78VrVXhy
https://dl.doubtnut.com/l/_1L5umQa5yvF4

28. 10

A certain amount of a gas participates in the cyclic process ABCD (follow

figure). Calculate the total work done in the process.

° View Text Solution

29. Under which condition will the pressure-volume work be,
1
w = —/PdV? [P=pressure of the gas].

%1

° Watch Video Solution

30. Calculate the work done in the following process which an ideal gas

undergoes.

2

° View Text Solution



https://dl.doubtnut.com/l/_1L5umQa5yvF4
https://dl.doubtnut.com/l/_bWtl0B7X7nWE
https://dl.doubtnut.com/l/_s0BEttTQ37bV
https://dl.doubtnut.com/l/_m27orI1xqjqB
https://dl.doubtnut.com/l/_DpTBuoqdh5rZ

31. A particular amount of gas participates separately in the two process

given below:

Process-I:
constant pressure constant volume
PV, ——— PV, > PV
expansion decrease in pressure
Process-li
constant volume constant pressure
PV » PV ————— PV,
decrease in pressure expansion

For which process, work done |w| is maximum?

o Watch Video Solution

32.In which of the following reactions is the work done zero? Assign the
sign of w (+ve or -ve) for the cases in which work is involved.

(i) 250, (g) + O2(g) — 2505(g)

(ii) 2Na(s) + 2H,0(l) — 2NaOH (aq) + Hs(g).

(iii) N2(g) + O2(g) — 2NO(g).

o Watch Video Solution



https://dl.doubtnut.com/l/_DpTBuoqdh5rZ
https://dl.doubtnut.com/l/_mIwScuHRTrGu

33.Why does the total energy of an isolated system remains constant?

° Watch Video Solution

34. Write down the mathematical form of the first law of thermodynamics
for an infinitesimal change that involves only pressure-volume work. Write

down the form of this equation if the above change occurs reversibly.

° Watch Video Solution

35. According to the first law of thermodynamics, AU = q + w. Write
down the form of this equation for the following process: (i) cyclic
process (ii) adiabatic process (iii) isothermal expansion of an ideal gas (iv)

process occurring in an isolated system.

° Watch Video Solution



https://dl.doubtnut.com/l/_RZM5aPstbJQg
https://dl.doubtnut.com/l/_G2WuyIHiLYp7
https://dl.doubtnut.com/l/_m3kUNoQlSPxA

36. Among the following processes identify those in which the change in
internal energy (AU) is zero: (i) isothermal compression of an ideal gas
(ii) adiabatic expansion of an ideal gas (iii) Free adiabatic expansion of an

ideal gas (iv) reversible cyclic process (v) irreversible cyclic process.

o Watch Video Solution

37. A closed system undergoes a process A — B. If it occurs reversible,
then the system absorbs g; amount of heat and performs w; amount of
work. However, if it occurs out irreversible, then the system absorbs ¢
amount of heat and does ws amount of work. is (¢; + w;) greater than,

less than or equal to (go + ws3) ?

o Watch Video Solution

38. For an ideal gas, the isothermal free expansion and adiabatic free

expansion are basically the same processes- explain.

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_kT2uwH908Ri0
https://dl.doubtnut.com/l/_AJeJLDXR15le
https://dl.doubtnut.com/l/_fHbWkthqbQwQ
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39. For chemical changes, why is the change in enthalpy more useful than

the change in internal energy?

° Watch Video Solution

40. From the equation H=W+PV, explain what H is a state function.

° Watch Video Solution

41. From the definition of enthalpy show that for n mol of an ideal gas

H=U+nRT.

° Watch Video Solution

42. Prove that for an ideal gas undergoing an isothermal change,

AH = 0.


https://dl.doubtnut.com/l/_fHbWkthqbQwQ
https://dl.doubtnut.com/l/_oWBKttttPgdt
https://dl.doubtnut.com/l/_m3iskpQSYQ4X
https://dl.doubtnut.com/l/_HvFRZxNdfAI9
https://dl.doubtnut.com/l/_rOwC8Sm5svbO

° Watch Video Solution

43. Under what conditions are (i) AU = gy & (ii) AH = gp ?

° Watch Video Solution

44.Why is the heat capacity a path-dependent quantity?

° Watch Video Solution

45. Heat required to raise the temperatuer of 1 mol of a gas by 1°C'is q
at constant volume and q' at constant pressure. Will q be greater than,

less than or equal to q'? Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_rOwC8Sm5svbO
https://dl.doubtnut.com/l/_OkwUcOFYZQOl
https://dl.doubtnut.com/l/_D0FIvWt4m3R2
https://dl.doubtnut.com/l/_7xpiSbSzlQLM

46. Why is the molar heat capacity at constant pressure greater than that

at constant volume for gases?

° Watch Video Solution

47.
cp—cy=aJ-g 'K "and Cp,— Cy = Xj-mol ' - K!
for an ideal gas. If the molecular mass of the gas be M, then establish a

relation among x, X and M.

° Watch Video Solution

48. Why is the sign of A H negative for an exothermic reaction and why is

it positive for an endothermic reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_vYHDConkY0RW
https://dl.doubtnut.com/l/_XqRbNImK0yQV
https://dl.doubtnut.com/l/_oyBHOBU8f3cW

49. A 0.5 mol sample of Hy(g) reacts with a 0.5 mol sample of Clsy(g) to
form 1 mol of HCI(g). The decrease in enthalpy for the reaction is 93 kJ.

Draw an enthalpy diagram for this reaction.

° Watch Video Solution

50. A 1 mol sample of Ny(g) reacts with 1 mol of Oy(g) to form 2 mol of
NO(g),, where the increase in enthalpy is 180.6 kJ. Draw an enthalpy

diagramm for this reaction.

° Watch Video Solution

51. Identify the exothermic and endothermic changes:
1

(ii) C(s) + H,O(g9) — CO(g) + Hz(g) — 130kJ.

° Watch Video Solution



https://dl.doubtnut.com/l/_2tV7bQs9I3nn
https://dl.doubtnut.com/l/_xJZbKe22G2ZG
https://dl.doubtnut.com/l/_8AwY4w6S77qA

52. Write down the thermochemical equations for the following
reactions:

(i) A1 mol sample of methane gas reacts with 2 mol of oxygen gas to form
1 mol of carbon dioxide and 2 mol of water. In this reaction, 890.5 k] of
heat is produced.

(ii) A 1 mol sample of carbon (graphite) reacts with 1 mol of oxygen tof
orm 1 mol fo carbon dioxide gas. the heat evolved in this reaction is 393.5
kJ.

(iii) 6 mol of carbon dioxide gas reacts with 6 mol of water to form 6 mol
of oxygen gas and 1 mol of glucose. the heat absorbed in this reaction is

2200 kJ.

o Watch Video Solution

1
53. Hy(g) + 5 0a(9) — HyO(I), AH = — 285.8kJ. What will be the

value of AH for the reaction: 2H,O(l) — 2H5(g) + O4(g)?

o Watch Video Solution



https://dl.doubtnut.com/l/_89RhE7G8pPch
https://dl.doubtnut.com/l/_WrtlecTp2iMX

54. Show that the difference between the heat of reactionn at constant

pressure (gp or AH) and that at constant volume (g or AU) is PAV.

° Watch Video Solution

55. What do you mean by the standard state of a substance? Is 25° C the

standard temperature?

° Watch Video Solution

56. Why is the concept of standard state necessary? What do you mean

by the standard state of iron at 1500° C'?

° Watch Video Solution

57. Mention the standard states of the following elements at

25°C and latm: carbon, bromine, iodine, sulphur, oxygen, calcium,


https://dl.doubtnut.com/l/_uaJ9JkJ8OwRQ
https://dl.doubtnut.com/l/_7NMs6wS0zhpp
https://dl.doubtnut.com/l/_ipovGxbp2YGT
https://dl.doubtnut.com/l/_w8zzEENBVuAy

chlorine, fluorine and nitrogen.

° Watch Video Solution

58.Why is AH = AU for the following two reactions? Explain.
(i) NaOH (aq) + HCl(aq) — NaCl(aq) + H,0(1)

(i) CHy(g) + 202(g) — CO»(g) + 2H,0(g).

° Watch Video Solution

59. Why does the value of AH for a chemical reaction depend on the

physical states of the reaction(s) and product(s)?

° Watch Video Solution

60. Give an example of a reaction for each of the following relations

between AH and AU: (i) AU < AH


https://dl.doubtnut.com/l/_w8zzEENBVuAy
https://dl.doubtnut.com/l/_Dd6dnOatrsOk
https://dl.doubtnut.com/l/_st88J6cYYCU2
https://dl.doubtnut.com/l/_bkcinSBt1JbF

(i) AU > AH

(iii) AU = AH.

° Watch Video Solution

61. Give an example of a physical change for each of the following
relations between AH and AU:

(i) AH > AU

(i) AH < AU

(iii) AH ~ AU.

° Watch Video Solution

62. For which element in each of the following pairs has the standard
heat of formation of zero? (i) [O2(g), O3(g)]

(i) [Cly(g), Cl(g)]

(iii) [S(s, rhombic), S(s, monoclinic)] ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bkcinSBt1JbF
https://dl.doubtnut.com/l/_xgSADYwQjeNd
https://dl.doubtnut.com/l/_fcy7q3yyiJIO

63. In which of the following reactions At 25°C, does the standard
enthalpy change correspond to the standard enthalpy of formation of
H,O(l) ? Give reasons.

() Hy(g) + 20s() —+ Hy0()

(i) Ha(g) + 50a(s) — Hr0()

(iii) 2H(g) + O2(g) — H20(1).

o Watch Video Solution

64. Which one of the given reactions indicates the formation reaction of
the compound produced in the reaction?

(i) S (moochlinic,s)+ O3(g) — SOs(9)

(ii) C (graphite, s)+2H5(g9) — CHy(g)

(iii) Na(g) + O2(g) — 2NO(g).

o Watch Video Solution



https://dl.doubtnut.com/l/_fcy7q3yyiJIO
https://dl.doubtnut.com/l/_SyVEDNkzVnob
https://dl.doubtnut.com/l/_DtL3XKwvksAd

65. At 25° C the standard heat of formation of liquid benzene is +49.0

kJ - mol~'-what does it mean?

° Watch Video Solution

66. The standard heat of combustion of solid naphthalene [C;oHg(s)] at

25°C'is -5147kJ - mol ~'. What does it mean?

° Watch Video Solution

67. Give an example of a combustion reaction whose standard enthalpy
change in equal to the standard enthalpy of formation of the compound

formed in the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_LFSCMK6Trfjz
https://dl.doubtnut.com/l/_wHzrIb1YdzAx
https://dl.doubtnut.com/l/_fLC0cAgbRQ1R

68. The standard enthalpy of combustion of C,H,(l) at 25°C is Q
kJ-mol~!. Write down the thermochemical equation for the

combustion reaction of this compound.

° Watch Video Solution

69. The standard heats of combustion of CHy(g) and CyHg(g) are -890
kJ - mol ! and -1560 kJ - mol ~!, respectively. Why is the calorific value

of CyHg(g) lower than that of CHy(g)?

° Watch Video Solution

70. Define: (i) Enthalpy of fusion, (ii) Enthalpy of vaporisation, (iii) Enthalpy

of sublimation.

° Watch Video Solution



https://dl.doubtnut.com/l/_grNN4INQ2HMR
https://dl.doubtnut.com/l/_WE084p376HPV
https://dl.doubtnut.com/l/_SlbEiQKRdTqI

71. Identify whether the enthalpy of the initial state is greater than, less
than or equal to that of the final state in the following changes: solid —

liquid, vopur — solid, liquid — vapour.

° Watch Video Solution

72. At a given temperature and pressure, the enthalpies of condensation
and vaporisation for a given liquid, are the same but opposite in sign.

Why?

° Watch Video Solution

73.Why are the changes in enthalpies for the given processes the same?
(i) solid — liquid — vapour

(i) solid — vapour. Consider identical initial and final states.

° Watch Video Solution



https://dl.doubtnut.com/l/_ywjDSfTYib9C
https://dl.doubtnut.com/l/_gmyyxRkadEMo
https://dl.doubtnut.com/l/_9OjHeul77ICT
https://dl.doubtnut.com/l/_6OXV7fvqt8QM

74.What does A H signify in each of the following equations?
(i) HCl(g) + 5H,O(l) — HCl(5H,0), AH = — 64kJ
(i) HCl(g) + aq — HCl(aq), AH = — T5kJ

(i) HCI(5H,0) + 20H,0(l) — HCI(25H,0), AH = — 8.1kJ.

° Watch Video Solution

75. Change in enthalpy remains the same whether a reaction is carried
out in one step or in several steps under the similar reaction conditions

explain the rearms.

° Watch Video Solution

76. Given (at 25° C and 1 atm pressure):
C(s, diamond)+ 0, (g) — COy(g), AH® = — 393.5kJ - mol ~*
C(s, graphite)+ O05(g) — CO5(g), AH® = — 391.6kJ - mol ~*

Find the standard heat of transition from graphite to diamond.

° Watch Video Solution



https://dl.doubtnut.com/l/_6OXV7fvqt8QM
https://dl.doubtnut.com/l/_58eA7axCPCUf
https://dl.doubtnut.com/l/_gnrFiU9U7uYk

77. 1
Consider the given enthalpy diagram, and calculate the unknown AH by

applying Hess's law.

° View Text Solution

78. For the reaction, A + B — D, AH is -30 k). Suppose, D is prepared
from A and B and then it is again converted into A and B by following the
stages D — EA + B. Calculate the total enthalpy change in these two

stages ?

° Watch Video Solution

79. At 25° C if the standard enthalpies of formation of MX(s), M " (aq)
and X ~ (aq) are x,y and z kJ - mol ! respectively, then what will the

heat of reaction be for the reaction M * (aq) + X ~ (aq) — MX(s).

° Watch Video Solution



https://dl.doubtnut.com/l/_gnrFiU9U7uYk
https://dl.doubtnut.com/l/_sw3wmZrQLKOn
https://dl.doubtnut.com/l/_rCbk3LTI99At
https://dl.doubtnut.com/l/_3lbdWR70A9zA

80. Draw the Born-Haber cycle for the formation of LiF(s) from its
elements and using this cycle calculate the lattice enthalpy of LiF(s).
Given: AHJ?[LZ'F(S)] = — 617kJ - mol "1,

AH- = +161kJ - mol "', AH*(F — F) = + 159J - moL*,

IE, = +520kJ - mol ', EAof F = — 328kJ - mol L.

° Watch Video Solution

81. Define the following terms: (i) Standard enthalpy of atomisation of an

element (ii) Bond dissociation energy (iii) bond enthalpy.

° Watch Video Solution

82. The standard heat of sublimation of sodium metal is 108.4k.J - mol L.

What is its standard heat of atomisation?

° Watch Video Solution



https://dl.doubtnut.com/l/_3lbdWR70A9zA
https://dl.doubtnut.com/l/_ecQuPdu0wvfk
https://dl.doubtnut.com/l/_NGBbdJqNoEAJ
https://dl.doubtnut.com/l/_2cYeJ45qYzh7

8. At 25° C, the bond dissociation energy of Ny(g) is 946 kJ - mol ..
What does it mean ? What would be the standard atomisation enthalpy

of Ny(g) at 25°C'?

o Watch Video Solution

84. A-B bonds present in ABj3(g) molecule undergo stewise dissociation
by the following sequence of steps.

(i) AB3(g) — ABs(g) + B(g)

(i) ABy(g) — AB(g) + B(9)

(iii) AB(g) — A(g) + B(g)

At 25°C, if the enthalpy changes in steps (i) and (iii) are x and z
kJ - mol !, respectively, and the bond dissociation energy of A-B bond is

y kJ - mol !, then what would be the enthalpy change in step (ii)?

o Watch Video Solution



https://dl.doubtnut.com/l/_2cYeJ45qYzh7
https://dl.doubtnut.com/l/_yAuHyjAShUeL
https://dl.doubtnut.com/l/_tp0TKR7EVHjB

85. Will the transformation of ice into water be spontaneous at —2°C
and 1 atm pressure? Will the reverse process be spontaneous at this

pressure and temperature?

° Watch Video Solution

86. Water remains in equilibrium with its vapour at 100° C' and 1 atm. Will
the transformation of water into its vapour be spontaneous at this

pressure and temperature?

° Watch Video Solution

87.1s rusting of iron a spontaneous process?

° Watch Video Solution



https://dl.doubtnut.com/l/_CaTkTfsARBUf
https://dl.doubtnut.com/l/_qoyWUFHr7oPb
https://dl.doubtnut.com/l/_oAAYx55NJatC

88. What is entropy of a system? Give its mathematical definition. What is

its unit?

° Watch Video Solution

89. What is meant by the entropy change of a system in a chemical

reaction?

° Watch Video Solution

90. Give reasons: (i) The change in entropy of a system in a cyclic process
is zero. (ii) The change in entropy of a system is a reversible adiabatic

process is zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_EIwXZm5dawpp
https://dl.doubtnut.com/l/_UAE01hrdlxSS
https://dl.doubtnut.com/l/_aEhMwvGo0pOt

91. Define (i) Entropy of fusion (ii) Entropy of vaporisation (iii) Standard

molar entropy of a substance.

° Watch Video Solution

92. What are the signs (+ or -) of the entropy changes of the

surroundings in exothermic and endothermic process?

° Watch Video Solution

93. If the process A — B occurs reversible, then the change in entropy of
the system be, AS;. When the same process occurs irreversible, the
change in entropy of the system be AS,. Will the value of AS; be greater

than, less than or equal to the value of ASy?

° Watch Video Solution



https://dl.doubtnut.com/l/_XPyR1g6EVeb9
https://dl.doubtnut.com/l/_iBR0zU247iEA
https://dl.doubtnut.com/l/_eeGHFmooLQnK

94. Heat is not exchange between the system and its surroundings during
free expansion of an ideal gas. Therefore, in this process, q=0. will the

change in entropy in this process be zero?

° Watch Video Solution

95. What will be the sign of A, (+ve or -ve) in the process of(i)
vaporisation of a liquid (ii) condensation of a vapour (iii) sublimisation of

a solid.

° Watch Video Solution

96. The following changes are performed on 1 mol of N; gas-
(i) Pressure is decreased at constant at constant temperature.
(i) volume is decreased at constant temperature.

What will be the sign of AS,, in these changes?

° Watch Video Solution



https://dl.doubtnut.com/l/_aSVlp7YDd0D3
https://dl.doubtnut.com/l/_yMfLPYKwzpUS
https://dl.doubtnut.com/l/_0VTpQZF0A11r

97. Write the Sl unit of entropy.

° Watch Video Solution

98. For a process in an isolated system, what are the conditions of

spontaneity and equilibrium?

° Watch Video Solution

99. Write the relationn between AS,, &AS,,, when a process reaches

equilibrium. What will be the value of AS;y ?

° Watch Video Solution

100. For a reversible process AS;,, = — 20J - K 1. What will be the

value of ASj,;, in this process?

° Watch Video Solution



https://dl.doubtnut.com/l/_I5V41LN4eKBS
https://dl.doubtnut.com/l/_CV5KjuIkLkGO
https://dl.doubtnut.com/l/_vKHrw3SgwzDL
https://dl.doubtnut.com/l/_rIFvLQriPqgL

101. For a spontaneous process ASg,;; = + 10J - K 1. What will be the

value of ASy ?

° Watch Video Solution

102. In which case does the entropy of the surroundings increase or
decrease: () A - B+ C,AH =z kJ

(i) 24 — Ay, AH = —y kJ.

° Watch Video Solution

103. For process under a set of condition, AS;, < 0 and AS;,,, < 0.

Will be process the spontaneous?

° Watch Video Solution



https://dl.doubtnut.com/l/_rIFvLQriPqgL
https://dl.doubtnut.com/l/_j2lQZF40HLrM
https://dl.doubtnut.com/l/_pPOqypWNlGj2
https://dl.doubtnut.com/l/_TlRuOHCKXFqv

104. A spontaneous process has

AS

sys = TJ - K~ and AS,,,, = — yd - K_l.Compare the values of x

andy.

° Watch Video Solution

105. Write the second law of thermodynamics in terms of entropy.

° Watch Video Solution

106. Following two reactions occur spontaneously. What will be the signs
of AS,,s and AS;,,, in these two reactions?
(i) A(s) = B(s) +C(g9), AH >0

(i) 2X(g9) — X2(9), AH < 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_WBDRIV6I8hov
https://dl.doubtnut.com/l/_K6Cj6FTEjqZd
https://dl.doubtnut.com/l/_SHxyjSoG4HaN

107. For a reaction AH > 0, and for another AH < 0. For both the
relations ASgys. Which one is likely to occur spontaneously? Which one

always be occur non-spontaneous?

° Watch Video Solution

108. Define: (i) Gibbs free energy (ii) the standard free energy of formation
of a substance (iii) the standard free energy change in a chemical

reaction.

° Watch Video Solution

109. Explain: (i) Gibbs free energy is a state function. (ii) gibbs free energy

is an extensive property.

° Watch Video Solution



https://dl.doubtnut.com/l/_0r4QukkdF0vr
https://dl.doubtnut.com/l/_8nc6xlgSxoin
https://dl.doubtnut.com/l/_A2Ygd9YOSf08

110. For a chemical reaction occurring at constant temperature and
pressure show that AG = — TAS,,;,, where AG = change in free
energy of the system and AS,,;,=change in entropy of the universe.
Using this equation explain when a reaction at a constant temperature
and pressure will be (i) spontaneous (ii) non-spontaneous (iii) at

equilibrium.

o Watch Video Solution

M. For a process at a particular temperature and pressure,

AH
AG = AH — TAS. It can be written as: — AG = T{ -7 + AS].

What does the quantity within the bracket indicate?

o Watch Video Solution

112. Consider the reaction, A — 2B, if the free energy per mole of Ais G 4
and that of B is G then what will the relation be between G4 and Gp

when the reaction (i) occurs spontaneously and (ii) is at equilibrium?


https://dl.doubtnut.com/l/_qlK4DDThBTCG
https://dl.doubtnut.com/l/_utmRBSpcEQVM
https://dl.doubtnut.com/l/_s7z92irLbGxA

o Watch Video Solution

113. At a particular temperature and pressure, when will the changes in
entropy of the system (AS;,) and the surroundings (ASqy,,) be equal
but the opposite in sign in a chemical reaction? In this condition, what
will the value of AG be? Will the reaction be spontaneous in this

condition?

o Watch Video Solution

114. At a given temperature and pressure, for a chemical reaction
AH < 0&AS < 0. Is the spontaneously of this reaction dependent
upon temperature? If it depends and if the reaction reaches equilibrium
at a temperature of T,, then will the reaction be spontaneous below or

above T,?

o Watch Video Solution



https://dl.doubtnut.com/l/_s7z92irLbGxA
https://dl.doubtnut.com/l/_vLM9ftBFNMfb
https://dl.doubtnut.com/l/_kPylQI9HKXMI
https://dl.doubtnut.com/l/_g1FTySqLVPyt

115. A physical change at a fixed pressure attains equilibrium at 353K. In
this process, AH > 0 and AS > 0. What will be the direction (from left

to right or right to left) of this process at 350 K and 355 K?

o Watch Video Solution

116. At a given temperature and pressure, for a chemical reaction
AH >0 and AS < 0. The reaction is non-spontaneous at all
temperature. But the reverse reaction is spontaneous at all temperature-

give reason.

o Watch Video Solution

117. The following reaction occurs spontaneously at 1 atm and 298K.
NH;(g) + HCl(g) — NH4CI(s).Without doing calculation predict the

sign of AH for this process.

o Watch Video Solution



https://dl.doubtnut.com/l/_g1FTySqLVPyt
https://dl.doubtnut.com/l/_q6Juk0EhIQYE
https://dl.doubtnut.com/l/_jaSshzfUdA3A
https://dl.doubtnut.com/l/_9Lzun32wxCcF

118. Explain: in a chemical reaction if (i) AH < 0 and AS > 0, the
spontaneity of the reaction is independent of temperature. (i) AH > 0
and AS > 0, the spontaneity of the reaction is dependent of

temperature.

° Watch Video Solution

119. Write the relation betweenn AG? and the equilibrium constant (K)
for a reaction at TK. Using this relation state that for what value of AG°,

thevalueof Kwillbe K > 1, K < 1, K = 1.

° Watch Video Solution

QUESTION ANSWER ZONE FOR BOARD EXAMINATION (VERY SHORT ANSWER

TYPE)

1. Classify as open, closed or isolated system: (1) A cup of coffee placed on

a table (2) Water in a beaker is boiled by heating (3) Lead nitrate is


https://dl.doubtnut.com/l/_9Lzun32wxCcF
https://dl.doubtnut.com/l/_Dmu6jIubrfrS
https://dl.doubtnut.com/l/_sJESeECVEfxu

heated in a test tube (4) Solid NH,Cl is heated in a closed vessel (5)
Substances present in a soda-water bottle (6) Mercury enclosed in the

thermometer.

° Watch Video Solution

2. A certain amount of a gas is enclosed ina container with permeable and

diathermal walls. Which type of system does the gas belong to?

° Watch Video Solution

3. Does the volume of a closed system remain fixed?

° Watch Video Solution

4. Given an example of a thermodynamic quantity which is not a stable

function. Is it a property of a system?

° Watch Video Solution



https://dl.doubtnut.com/l/_sJESeECVEfxu
https://dl.doubtnut.com/l/_jxQRGuyyvxsW
https://dl.doubtnut.com/l/_mypP9N2XTOvc
https://dl.doubtnut.com/l/_6iCVcRrwgSF8

5. A process occurring in an isolated system does not have any effect on
its surrounding and the process is also not influenced by its

surroundings. Why?

o Watch Video Solution

6. A system participates in the following process:
Lo
What will be the change in enthalpy of the system in this process-

positive, negative or zero?

o View Text Solution

7.1f the value of internal energy for 10 g water at a particular temperature
be x J, then what will be the value of internal energy for 20 g water at the

same temperature?

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_6iCVcRrwgSF8
https://dl.doubtnut.com/l/_TNlbaMRQHCOL
https://dl.doubtnut.com/l/_Ei8GtOgKZhwi
https://dl.doubtnut.com/l/_KhaiCvHRhWEe

8 YVULLIL VIVLUD JUVIVGIVIL J

8.1n a process A - B — C — D, the heat absorbed by the system in
the steps A — B and B — C are ¢; and ¢, respetively, and the heat
released by the system in the stp C' — D is g3. If ¢; + ¢2 + g3 = 0, then

will the process be adiabatic?

° Watch Video Solution

9. Why is infinite time required for the completion of an ideal reversible

process?

° Watch Video Solution

10.In a process, if the heat released by the system and work done on the

system are 90 J and 120 J, respectively, then what will be of g and w?

° Watch Video Solution



https://dl.doubtnut.com/l/_KhaiCvHRhWEe
https://dl.doubtnut.com/l/_JtgFBK5IyNiw
https://dl.doubtnut.com/l/_3vc5K7UmcU7v
https://dl.doubtnut.com/l/_26ol5gs0WmWA
https://dl.doubtnut.com/l/_n4zhWHTIMLJQ

11. If the specific heat capacity and molecular mass ofa gas are cp and M

respectively then what will be the molar heat capaciity of the gas?

° Watch Video Solution

12. Given an example of a process which is simulataneously isothermal

and adiabatic.

° Watch Video Solution

13. At 25°C the standard reaction enthalpy for the reaction
1 3
ABs(g) — EAz(g) + 532(9) is AH°. Find the standard reaction

enthalpy for the reaction A5(g) + 3B3(g) — 2AB3(g) at 25° C.

° Watch Video Solution

14. Mention the standard state of sulphur and iodine at 25° C.

. l


https://dl.doubtnut.com/l/_n4zhWHTIMLJQ
https://dl.doubtnut.com/l/_XkCjsn2pMtsI
https://dl.doubtnut.com/l/_KJXM5uvYtjGi
https://dl.doubtnut.com/l/_tc61tnM2TGkg
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15. At 25°C, is the standard reaction enthalpy for the reaction
2H(g) + O(g9) — H,O(l) the same as the standard enthalpy of

formation of HyO(1) ?

° Watch Video Solution

16. Assuming experimental conditions are the same, compare
(AH — AU) values for the gives reaction:

() Hy(g) + 50a(a) + H:0()

(2) Hy(g) + %02(9) — Hy0(g).

° Watch Video Solution

17. What do you mean by the enthalpy of solidification of water at 0°C

and 1atm pressure = — 6.02kJ - mol ! ?

° Watch Video Solution



https://dl.doubtnut.com/l/_tc61tnM2TGkg
https://dl.doubtnut.com/l/_leFPRZUuuzxn
https://dl.doubtnut.com/l/_tWpCqJc1teRF
https://dl.doubtnut.com/l/_GHUk3Z4Ikzr5

18. Why are spontaneous/natural processes irreversible?

° Watch Video Solution

19. Give example of two processes where AS'is zero.

° Watch Video Solution

20. In which of the following two processes, the change in entropy of the
system will be negative? (1) Fusion of ice. (2) Condensation of water

vapour.

° Watch Video Solution

21. What will be the change in entropy in an irreversible cyclic process ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GHUk3Z4Ikzr5
https://dl.doubtnut.com/l/_JdhIpNmY4cPD
https://dl.doubtnut.com/l/_5adCMZ6qbw9g
https://dl.doubtnut.com/l/_xA3ppBkMkdYx
https://dl.doubtnut.com/l/_imWdM2oatH1E

22. Are the given statements correct? (1) if heat is absorbed in a chemical
reaction, the reaction cannot be spontaneous. (2) the entropy of the
system may decrease in a reaction, but the reaction can occur

spontaneously.

° Watch Video Solution

23. Which of the following will have a greater entropy?
() 1 mol of Hy; gas (T=300K, T=5mL) (2) 1 mol of H, gas

(T = 300K,V = 10mL).

° Watch Video Solution

24. For a process, AS;,; = — 15J - K ~ . For what value of AS,,,, will

the process be non-spontaneous?

° Watch Video Solution



https://dl.doubtnut.com/l/_imWdM2oatH1E
https://dl.doubtnut.com/l/_QkfVbsHtoNyS
https://dl.doubtnut.com/l/_50i0VIErIegw
https://dl.doubtnut.com/l/_PlYJBbJGtFdN

25. Which condition does not satisfy the spontaneity criteria ofa reaction
at constant temperature and pressure (1) AH < 0, AS < 0,
(20 AH >0,AS <0

B)AH > 0,AS > 0,(4) AH < 0, AS > 0?

° Watch Video Solution

26. Which of the following conditions favours the spontaneity of a
reaction at a constant temperature and pressure?

AH >0,AH <0,AS >0,AS <0.

° Watch Video Solution

QUESTION ANSWER ZONE FOR BOARD EXAMINATION (SHORT ANSWER TYPE)

1. According to the definition of thermodynamic system, which system

does living beings belong to, and why?

.Y I


https://dl.doubtnut.com/l/_95524HNU9oti
https://dl.doubtnut.com/l/_ROTACEacm9X4
https://dl.doubtnut.com/l/_iviXQ3CKUY8Y
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2. The change in internal energy in different steps of the process
A—-B—C—D are given:
A— Byz-kJ-mol ',B— C, —ykJ-mol ',C — D, zkJ - mol !

. What will the value of AU be for the change A — D?

° Watch Video Solution

3. A gas is allowed to expand against zero external pressure. Explain with

reason whether the process is reversible or irreversible.

° Watch Video Solution

4. Change in enthalpy in different steps of the process
A—-B—-C— A are given:
A — B,zkJ -mol ™', C — A, ykJ - mol . Find the value of AH for

the step B — C.



https://dl.doubtnut.com/l/_iviXQ3CKUY8Y
https://dl.doubtnut.com/l/_IoedpHYO7B7P
https://dl.doubtnut.com/l/_pqnpvFKlpnn2
https://dl.doubtnut.com/l/_XgK2DkkdNIW8

| ° Watch Video Solution

5. One mole of an ideal gas is expanded isothermally. In this process,
which of the quantity (or quantities) among w, q, AU, AH is (are) zero or

>0o0or <07

° Watch Video Solution

6. Give examples of two processes by which the internal energy of a gas

can be increased.

° Watch Video Solution

7. Give examples of three processes in which the change in internal

energy of the system is zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_XgK2DkkdNIW8
https://dl.doubtnut.com/l/_vZ1GmJp2W3SE
https://dl.doubtnut.com/l/_n4hGBhD5OfJk
https://dl.doubtnut.com/l/_zznFJmrPbYQh
https://dl.doubtnut.com/l/_rvmKQ82qSVP2

8. Why are the standard reaction enthalpies of the following two
reactions different?
(1) C(graphite, s)+O5(g) — CO,(g), AH? = — 393.5kJ

(2) C(diamond, s)4+ O05(g) — COy(g), AH® = — 395.4kJ

o Watch Video Solution

9. At 25° C, the standard reaction enthalpy for the reaction, 2C(graphite,
s)+O05(g) — 2CO(g) is -221.0k). Does this enthalpy change indicate the
standard enthalpy of formation of CO(g) ? If not, then what would be the

value of the enthalpy of formation of CO(g) at 25° C?

o Watch Video Solution

10. What do you mean by the standard enthalpy of atomisation of

chlorine at 25°C = + 121kJ - mol ~1?

o Watch Video Solution



https://dl.doubtnut.com/l/_rvmKQ82qSVP2
https://dl.doubtnut.com/l/_bIcd19sacLwU
https://dl.doubtnut.com/l/_1VoDoTmjtyu3
https://dl.doubtnut.com/l/_3kZtGZNhNLXU

11. Determine the standard reaction enthalpy for the reaction:
3
Given: (1) 2A(s) + 532(9) — AyBs(s), AH® = — zkJ

1
(2)CB(g) + 5 Ba(9) = CBa(g), AH" = — ykJ.

o Watch Video Solution

12. In which of the following reactions does AH? at 25°C indicate the
standard enthalpy of formation <AH]9) of the compound formed in each
of the reactions?

(2) Ny(g) + 3Hz(g) — 2NH;(g)

1 1
(2) ENz(g) + 503(9) — NO(g).

o Watch Video Solution

13. Discuss the change in the degree of randomness for the following

cases- (1) Combustion of kerosene, (2) Sublimation of dry ice.

o Watch Video Solution



https://dl.doubtnut.com/l/_3kZtGZNhNLXU
https://dl.doubtnut.com/l/_bVaiawlUWX89
https://dl.doubtnut.com/l/_lG5CR5QFRzSJ

14. For a spontaneous or irreversible process occurring in an isolated
system, when does the entropy of the system attain maximum value ?

Under this condition, what will be the change in entropy of the system?

o Watch Video Solution

15. Is the entropy change of a system influenced by the change in

temperature? Explain.

o Watch Video Solution

16. Mention if entropy of the system increases or decreases in each of the
following cases: (1) Boiling of water.

(2) 203(g) — 302(9)

(3) Sublimation of solid iodine

. l


https://dl.doubtnut.com/l/_lG5CR5QFRzSJ
https://dl.doubtnut.com/l/_2akX3tAvZXZ4
https://dl.doubtnut.com/l/_ZNY11zgOTAud
https://dl.doubtnut.com/l/_L03Lwhth8D2U
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17.Why does the entropy of a gaseous systemm increase with the rise in

temperature?

° Watch Video Solution

18. Give an example of a process for each of the given cases: (1)
AG =0,A8 >0

(2)AG=0,A5<0

3)AG < 0,AS >0

(4) AG < 0, AS < 0in asystem.

° Watch Video Solution

19. At 25°C and 1 atm pressure, for the reaction
305(g) — 205(g), AH =286kJ and AS = —137.2J- K. s

this reaction spontaneous? Does the spontaneity of thir reaction depend


https://dl.doubtnut.com/l/_L03Lwhth8D2U
https://dl.doubtnut.com/l/_VHrDscDti3gV
https://dl.doubtnut.com/l/_vZWnCCFCJVkd
https://dl.doubtnut.com/l/_TjF5C5PiMc63

on temperature? Is the reverse reaction spontaneous ? If so, then why?

does the spontaneity of the reverse reaction depend on temperature?

° Watch Video Solution

20. The standard enthalpy of formation of C; H; N3Og(s) is x kJ - mol ~*
at 25° C. Write the thermochemical equation for the formation reaction

of the compound.

° Watch Video Solution

21. A particular amount of an ideal gas participates in a reversible process

as given in the figure. What type of process is this ? Explain the changes


https://dl.doubtnut.com/l/_TjF5C5PiMc63
https://dl.doubtnut.com/l/_UTRX4QYpmD1Z
https://dl.doubtnut.com/l/_uVKFK972veJh

in each step.

(PyV)T)) (PyVoT3)
A B
P : t

\ (P3VTy)
C (T)<Ty)
V

° Watch Video Solution

22. The transformation of A to B can be carried out by the following two

ways in which the initial and final states are identical. (1)

AH=—zkJ
A= — B,

AH=—ykJ _ AH

=7
2) A C > B, What will be the value of AH during the

transformation of C to B?

° Watch Video Solution



https://dl.doubtnut.com/l/_uVKFK972veJh
https://dl.doubtnut.com/l/_x11id3OIHGPn

23. Under what conditions the heat of reaction at fixed pressure is equal

to that at fixed volume?

o Watch Video Solution

24. The initial pressure, temperature & volume of 1 mol of a gas are
P, Ty and V; respectively. The state of the gas is changed by the

following two ways. Will the internal energy change be the same in both

cases?
Reversible
(M PV T, —— PBWTY
Process

Irreversible
(2) VT, ——— P,V 1.

process

o Watch Video Solution

25. If one mole of an ideal gas is expanded by the following two ways,
then will the value of P, and P,’ be greater than, less than or equal to
P ?

Ly

L


https://dl.doubtnut.com/l/_5c9wGAoFzvP6
https://dl.doubtnut.com/l/_vVvQd1WIwgPM
https://dl.doubtnut.com/l/_0UbfF8zUUYug

° View Text Solution

26. Write three differences betweenn reversible and irreversible
processes. Melting of ice at 0°C and 1 atm pressure is a reversible

process-explain.

° Watch Video Solution

27. The boiling point of benzene is 80.1°C. At ordinary pressure and
70°C, the benzene vapour spontaneously transforms into liquid

benzene. In this process, what will the signs of AH, AS and AG be?

° Watch Video Solution

28. Calculate AU and AH in calories if one mole of a monoatomic ideal

gas is heated at constant pressure of 1 atm from 25° C to 50° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_0UbfF8zUUYug
https://dl.doubtnut.com/l/_sB3mmFdcT9av
https://dl.doubtnut.com/l/_m49a800pHOXH
https://dl.doubtnut.com/l/_LitI61AEKA2C

29. How much of hard coal is required to produce the same amount of
heat as is produced by the combustion of 2.0 L of gasoline (mainly
isooctance, CgHyg). Given: A.H® of CgHyz = — 5460kJ - mol !,
density of isooactane = 0.692g - mL ~! and calorific value of hard coal is

32.75kJ - g L.

o Watch Video Solution

30. One kg of graphite is burnt in a closed vessel. The same amount of
graphite is burnt in an oepn vessel. Will the heat evolved in the two cases

be the same ? If not, in which case it would be greater?

o Watch Video Solution

31. Can AH can be taken as a sole criterion of the spontaneity of a

reaction? Justify with example.

o Watch Video Solution



https://dl.doubtnut.com/l/_LitI61AEKA2C
https://dl.doubtnut.com/l/_EmQoojEm6aDC
https://dl.doubtnut.com/l/_bvOHdXnHgwb4
https://dl.doubtnut.com/l/_p5WxG7Wh6AD9

32. Explain, Hess's law is a consequence of first law of thermodynamics.

o Watch Video Solution

33. An intimate mixture of Fe;O3 and Al,O3 is used in solid furl for
rockets. Calculates the furl value per gram and fuel value per em? of the
mixture.

AH(FeyO3) = 1669.4kJ - mol *

AH(AlL,O3) = 832.6kJ - mol .

o Watch Video Solution

34.1n a constant volume calorimeter, 3.5g of a gas with molecular mass 28
was burnt in excess oxygen at 298.0 K. the temperature of the calorimeter
was found to increase from 298.0K to 298.45K, due to the combustion
process. Given, that the heat capacity of the calorimeter is 2.5kJ - K !,

what will be the value of enthalpy of combustion of the gas?


https://dl.doubtnut.com/l/_p5WxG7Wh6AD9
https://dl.doubtnut.com/l/_IbXJqiyImweq
https://dl.doubtnut.com/l/_tgG3maUtLQwG
https://dl.doubtnut.com/l/_mWXx4acctKxC

° Watch Video Solution

35.If the bond dissociation energies of XY(g), X5(g) and Y5(g) are in the
ratio of 1:1:0.5 and AfH for the formation of XY(g) is -200k] - mol_l, then

what will be the bond dissociation energy of X5(g)?

° Watch Video Solution

SOLVED WBCHSE SCANNER

1. For the process H,O(l) < H,0(g), AH = 40.8kJ - mol ! at the
boiling poinit of water. Calculate molar entropy change for vaporisation

from liquid phase.

o Watch Video Solution



https://dl.doubtnut.com/l/_mWXx4acctKxC
https://dl.doubtnut.com/l/_GihJncS1FobC
https://dl.doubtnut.com/l/_3XksEbtYSWY4

2. A gas confined in a cylinder with a frictionless piston is made to expand
from 1L to 5L under constant pressure of 1.5 atm. During the process, 800
of heat is supplied from external source. Calculate the change in internal

energy off the gas. (1L - atm = 101.3J).

o Watch Video Solution

3. What are meant by the terms change of entropy (AS) and change in
free energy (AG) of a system. Write down the mathematical relation
between them. At 0° C, ligiud water and ice remain in equilibrium. If 1 g of
liquid water under equilibrium condition is converted to ice, explain with

reason whether the process is endothermic or exothermic.

o Watch Video Solution

4.Given: C(s) + O3(g) — CO5(g), AH = — 393.5kJ

2H,(g) + Os(g) — 2H,0(g), AH = — 571.6kJ


https://dl.doubtnut.com/l/_TxYERHOVEyUF
https://dl.doubtnut.com/l/_nUiSzdnR8Euf
https://dl.doubtnut.com/l/_ifb7d7I6skuh

Calculate A H of the reaction:

C(s) + 2H,0(g) — CO;(g) + 2H,(g).

o Watch Video Solution

5. For the reaction Ny(g) + 3Hy(g) — 2NH;3(g), AH and AS are
—95.4kJand — 198.3J - K ! respectively. Assuming reaction be

spontaneous at 500K ? Explain.

o Watch Video Solution

6. (i) Assuing the reactant and product gases as ideal, show that for a
gaseous reaction AH = AFE + AnRT,where AH and AFE indicate the
changes of enthalpy and internal energy in the reaction.

(i) the bond energy of any diatomic molecule is defined to be the change
in the internal energy for its dissociation. at 298K,
0(g) — 20,, AH = 498.3k.J - mol ~'. calculate the bond energy of O,

molecule R = 8.314J - K~ - mol .

.Y l


https://dl.doubtnut.com/l/_ifb7d7I6skuh
https://dl.doubtnut.com/l/_wjZES3yLFuwv
https://dl.doubtnut.com/l/_zURxyCiKBijn

| ¥ VIEw IEXt Solution J

7. (i) State the first law of thermodynamics. As ideal gas of volume 6.0 L
was made to expand at constant temperature and pressure of 2 atm by
supplying heat. If the final volume of the gas was 12.0L, calculate the work
done and the heat supplied in joule in the process. [1L - atm = 101.3|.
(i) At 0°CH,0(s) < H,0(g), AH = 51885.J - mol ~*

H,0(l) & H,O(g), AH = 45860J - mol ~*

Calculate the change in entropy for the process, H,O(s) — H,O(l) at

0°C.

° View Text Solution

8. A process is always spontaneous at all temperature if the enthalpy

changeis __ and entropy change is

° Watch Video Solution



https://dl.doubtnut.com/l/_zURxyCiKBijn
https://dl.doubtnut.com/l/_Pepun7B0U0UW
https://dl.doubtnut.com/l/_SNzgUULb2njp

9. Two moles of an ideal gas were expanded isothermally against
opposing pressure of 1 atm from 20L to 60L. Compoute w, q,

AFE and AH for the process is joule. (Given 1L - atm = 101.3J)

° Watch Video Solution

10. Latent heat of fusion of ice at 0°C is 80cal/g. calculate the olar

entropy change for the fusion process.

° Watch Video Solution

1
11. Calculate AG? for the reaction H,(g) + 502(9) — H50(l) at 298K.
Given, at 298K AHJ? for H,O(l) is -286 kJ- mol~! and the molar
entropies (S°) for Hy(g), Os(g) and H,O(l) are 1307, 2051 and 69.9

J- K1 mol ™1 respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_tKgQ7iSLpqtY
https://dl.doubtnut.com/l/_5H1m6lpNo7mp
https://dl.doubtnut.com/l/_5hw4YAT9bNBy
https://dl.doubtnut.com/l/_7yb21AMkE1xS

12. Above what temperature the following reaction will be spontaneous?
1
2Cu0(s) — Cuy0O(s) + 502(9). Given,

AH = 144.6kJ and AS = 0.116kJ - K ~! for the process.

o Watch Video Solution

13. Calculate A H of the following reaction at 25° C.

4Fe(s) + 305(g) — 2Fey03(s)

Given:

Fey03(s) + 3C(graphite) — 2Fe(s) + 3CO(g), AH = 117.30kcal
C(graphite)+ O5(g) — CO5(g), AH = — 94.05kcal

1
CO(g) + 502(9) — CO4(g9), AH = 67.63kcal at 25° C.

o Watch Video Solution

14. Discuss whether the difference between the heats of reaction at

constant pressure and constant volume will depend on temperature for


https://dl.doubtnut.com/l/_7yb21AMkE1xS
https://dl.doubtnut.com/l/_VDyd0MC1MEjv
https://dl.doubtnut.com/l/_A4gxvuWk2jDU

the following reaction.

2C0(g) + Os(g) — 2C0s(g).

° Watch Video Solution

15. Which of the following is an example of a closed system-

A. a hot water filled thermoflask

B. an ice water filled airtight metallic bottle

C. a water filled stainless steel bowl

D. a hot water filled glass beaker

Answer: B

o Watch Video Solution

16. Which is an intensive property of a system-

A.internal energy


https://dl.doubtnut.com/l/_A4gxvuWk2jDU
https://dl.doubtnut.com/l/_TwqiCWJjWGCc
https://dl.doubtnut.com/l/_5JEr1lANA3YU

B. entropy

C. mass

D. density

Answer: D

° Watch Video Solution

17.1n a process, 600) of heat is absorbed by a system and 300J of work is
done by the system. Calculate the change in internal energy of the

system.

° Watch Video Solution

18. Latent heat of vaporisation of water at normal boiling point is

40.75kJ - mol . Calculate the change in entropy of vaporisation.

° Watch Video Solution



https://dl.doubtnut.com/l/_5JEr1lANA3YU
https://dl.doubtnut.com/l/_tOLNoHwhUa8k
https://dl.doubtnut.com/l/_GpZw7ckuY3HP

19. Calculate the enthalpy of formation of liquid ethyl alcohol from the
following data.

CyH;0H(1) + 302(9) — 2C04(9) + 3H,0(l), AH = — 1368kJ
C(s) + O5(g9) — COy(g9), AH = — 393kJ

1

° Watch Video Solution

20. State the condition of spontaneity and equilibrium in terms of Gibbs

free energy change of a system.

° Watch Video Solution

21. Assuming the reactant and product gases of chemical reaction as
ideal, show that for a gaseous reaction AH = AU + AnRT where AH and

AU indicate the changes of enthalpy and internal energy, in the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_5cVUlAZEx6ld
https://dl.doubtnut.com/l/_Sl1hzDsQKPTn
https://dl.doubtnut.com/l/_h7edc4X87ntN

22. Which variable is kept constant in an isochoric process?

° Watch Video Solution

23. Calculate the change in internal energy of the gas when it expands
from 2L to 8L at a constant pressure of 2 atm absorbing 400 ] of heat in

the process. (1L - atm = 101.35J).

° Watch Video Solution

24. Calculate the work done for a reversible isothermal compression of 1
mol ideal gas 20 L to half of its volume at 400K

[R=8.3147- K~ ' - mol ™.

° Watch Video Solution



https://dl.doubtnut.com/l/_gUlkL4ejVbMu
https://dl.doubtnut.com/l/_WM3oaiTYq4QX
https://dl.doubtnut.com/l/_TS2aYKX3VYOB

25. At 25°C the standard heat of formation of liquid H5O is -286.0
kJ - mol 1. Calculate the change in standard internal energy for this

formation reaction.

o Watch Video Solution

26. The temperature of 4 mol of a gas decreases from 40°C to —60°C
on adiabatic reversible expansion. The molar specific heat of the gas at
constant volume being 12J - K ! . mol ™!, determine the change in

internal energy and work done in this process.

o Watch Video Solution

27. Which one is the correct unit of entropy-

AK™' mol?

B.J-K .

C.J-mol™ !


https://dl.doubtnut.com/l/_Tv2IWOkouIfA
https://dl.doubtnut.com/l/_1wNctCvGPWnn
https://dl.doubtnut.com/l/_3myj1AdHK4u0

D.J 'K~ '.mol L.

Answer: B

° Watch Video Solution

28. For the reversible reaction A =+ 2B <« C+ Heat the forward raction

will proceed at

A. low temperature and low pressure

B. low pressure

C. high pressure and low temperature

D. high pressure and high temperature

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3myj1AdHK4u0
https://dl.doubtnut.com/l/_JyX47R0gfdSL

29. Which one of the following is true for a spontaneous process-

AAG =0

B.AH =TAS

CAG >0

D.AG <0

Answer: D

o Watch Video Solution

30. (i) Why is the enthalpy change for a chemical reaction more important
than internal energy change?

(ii) What is meant by isolated system?

o Watch Video Solution



https://dl.doubtnut.com/l/_r02HpP8r8SJn
https://dl.doubtnut.com/l/_qVCvF1riVBlQ

31. Find out the heat of formation of CH;COOH. Given that the heat of
combusion of CH3;COOH is -867 K) mol ! and the heat of formation of

CO, and H,O are - 393.5 and - 285.9 K] mol ! respectively.

° Watch Video Solution

32. Which one of the following relation shows spontaneity-

A AH =TAS

B.AH > TAS

C.AH < TAS

D.AH # TAS

Answer: C

° Watch Video Solution

33. For which of the following chemical equation has AH = AU —


https://dl.doubtnut.com/l/_0i6OFZQDlHa8
https://dl.doubtnut.com/l/_APyE2vGHmDsm
https://dl.doubtnut.com/l/_Xof90VMfVClx

A C(s) + 2H,0(g) — 2H(g) + CO,(g)
B. PCl;(g) — PCl3(g) + Cls(g)
C.2C0(g) + O5(g) — 2C0O4(g)

D. Hy(g) + Bray(g) — 2HBr(g).

Answer: D

o Watch Video Solution

34. Write the definition of entropy.

o Watch Video Solution

35. If the standard formation enthalpy of
CS,, COy and SOsarell7kJmol ' — 393kJmol ! and — 297kJmol ~‘r

CS 2 +30 2 rarr CO 2 250 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_Xof90VMfVClx
https://dl.doubtnut.com/l/_SSeNNtTlKjbp
https://dl.doubtnut.com/l/_BgiHO7pmWqPZ

36. (i) State Hess's law.

(i) Judge the spontaneity of the following reaction at 298K temperature
and at a particular pressure:

Bry(l) + Cly(g) — 2BrCl(g)

Given: AH = 29.3kJ - mol ! and

AS = 104.1J - K~ ' - mol L.

° Watch Video Solution

37. At 25° C which of the following has enthalpy of formation zero-

A.HCl(g)

B. O2(9)

C.O3(9)

D. NO(g)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Nn2ZPb3b1Z8J
https://dl.doubtnut.com/l/_QVaHKLPW9hG3

38. For which of the following reactions, AS > 0-

A H,(g) + I(g) & 2HI(g)
C. NH,NO;(s) & — N,O(g) + 2H,0(g)

D. MgO(s) + Hz(g) & Mg(s) + H20(g).

Answer: C

o Watch Video Solution

39. Write down the statement of third law of thermodynamics.

o Watch Video Solution



https://dl.doubtnut.com/l/_QVaHKLPW9hG3
https://dl.doubtnut.com/l/_6cPQKqxJSpJJ
https://dl.doubtnut.com/l/_F09dOY9zPXca

40. Heat of combustion of benzene is xJ - mol 1. Heat of formation of
carbon dioxide and water are yJ - mol ! and zJ - mol ~! respectively.

Calculate the heat of formation of benzene.

o Watch Video Solution

41. (i) State the second law of thermodynamics ono the basis of entropy.
(ii) Boiling point of ethanol is 78.4°C. Change in enthalpy during
vaporisation of ethanol is 96J - mol !, calculate the change in entropy

of vaporisation of enthanol.

o Watch Video Solution

42. An amount of work w is done by the system and q amount of heat is
supplied to the system. By which the following relations the change in

internal energy of the system can be expressed-

AAU =q—w


https://dl.doubtnut.com/l/_nQp1vFpvPPTi
https://dl.doubtnut.com/l/_pTfxEWGf1hlq
https://dl.doubtnut.com/l/_970i15WJuDjN

B.AU =g+ w

CAU =¢q
D.AU =w —¢q
Answer: A

° Watch Video Solution

43. Which one of the following indicates a spontaneous process-

AAG =0

B.AH =TAS

CAG >0

D.AG <0

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_970i15WJuDjN
https://dl.doubtnut.com/l/_tOyz8W7UP3mW
https://dl.doubtnut.com/l/_KWt27TOOIrpy

44. What is meant by an isolated systemm in thermodynamics?

° Watch Video Solution

45. Write Sl unit of entropy.

° Watch Video Solution

46. (i) State hess's law.

(ii) For the following reaction at 298K

2X+Y = Z

AH = 300kJ - mol ' and AS = 0.2kJ - K~ ' - mol !

At what temperature will the reaction become spontaneous considering

AH and AS to be constant over the temperature range?

° Watch Video Solution

SOLVED NCERT EXERCISE


https://dl.doubtnut.com/l/_KWt27TOOIrpy
https://dl.doubtnut.com/l/_T3zRWU54KtWe
https://dl.doubtnut.com/l/_dzZWlT2giaeJ

1. A thermodynamics state function is a quantity-

A. used to determine heat changes

B. whose value is independet of path

C. used to determine pressure-volume work

D. whose value depends on temperature only

Answer: B

o Watch Video Solution

2. For the process to occur under adiabatic conditions, the correct

conditions is-

AAT =0
B.AP =0
Cq=0


https://dl.doubtnut.com/l/_qsWorq8Mj8BP
https://dl.doubtnut.com/l/_IBdmdswmMRZf

Answer: C

° Watch Video Solution

3. Enthalpies of all elements in standard states are-

A. unity

B. zero

C. <0

D. different for each element

Answer: B

° Watch Video Solution

4. AU" for combustion of methane is — XkJ - mol ~!. The value of AH"

is-



https://dl.doubtnut.com/l/_IBdmdswmMRZf
https://dl.doubtnut.com/l/_Y3JON2S5Ep0W
https://dl.doubtnut.com/l/_wXDyWnouBPUd

A = AU°

B. > AU"

C. < AU?

D.O

Answer: C

o Watch Video Solution

5. The enthalpy of combustion of methane, graphite and dihydrogen at
298K are -8903kJ - mol !, -393.5kJ - mol ' and — 285.8kJ - mol !
respectively. Enthalpy of formation of C Hy(g) will be-

A —T74.8kJ - mol !

B. —52.27kJ - mol !

C.+74.8kJ - mol ~*

D. +52.26kJ - mol !


https://dl.doubtnut.com/l/_wXDyWnouBPUd
https://dl.doubtnut.com/l/_Ec6vlh3jp8nf

Answer: A

o Watch Video Solution

6. A reaction, A + B — C' + D + q is found to have a positive entropy

change. The reaction will be-

A. possible at high temperature

B. possible only at low temperature

C. not possible at any temperature

D. possible at any temperature

Answer: D

o Watch Video Solution

7.1n a process, 701) of heat is absorbed by a system and 394 ] of work is

done by the system. What is the change in internal energy for the


https://dl.doubtnut.com/l/_Ec6vlh3jp8nf
https://dl.doubtnut.com/l/_c4SAam9OWmK6
https://dl.doubtnut.com/l/_LdM650rEPffg

process?

° Watch Video Solution

8. The reaction of cyanamide, NH,CN(s), with dioxygenn was carried
out in a bomb calorimeter, and AU was found to be 742.7kJ - mol ~! at
298K. Calculate enthalpy change for the reaction at 298K:

NH,ON(s) + 3 04(g) - Nalg) + COx(g) + Hy0(0).

° Watch Video Solution

9. Calculate the number of k] necessary to raise the temperature of 60g of
aluminium from 35°C to 55°C. Molar heat capacity of Al is

24J - mol ' - K1,

° Watch Video Solution



https://dl.doubtnut.com/l/_LdM650rEPffg
https://dl.doubtnut.com/l/_IUkKuoxzgScM
https://dl.doubtnut.com/l/_kiCR5vAouibf

10. Calculate the enthalpy change on freezing of 1.0 mole of water at
10°C'to ice at—10°C, Ay, H = 6.03kJmol ' at 0°C,
C,[H,O(1)] = 75.3Jmol 'K ~*

C,[H,0(s)] = 36.8Jmol 'K !

° Watch Video Solution

11. Enthalpy of combustion of C to CO,: —393.5kJ - mol ~*. Calculate the
heat released upon formation of 35.2g of CO, from carbon and dioxygen

gas.

° Watch Video Solution

12. Enthalpies of formation of CO(g),CO5(g), N2O(g) and N>Oy(g) are
-110,-393,81 and 9.7K Jmol ! respectively calculate AH, for the reaction

:N204(g) +3CO(g) — N20O(g) + 3CO4(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_QPrU6N0seILC
https://dl.doubtnut.com/l/_sdthqKT4ap84
https://dl.doubtnut.com/l/_cGLBoFyiEjgN

13. Ny(g) + 3Hy(g) — 2NHs(g), A H® = — 92.4kJ - mol ~*

What is the standard enthalpy of formation of NHj ?

o Watch Video Solution

14. Calculate the standard enthalpy of formation of CH30H (1) from the

following data:

(1)

3
CH;0H(1) + 5 02(9) — COs(g) + 2H,0(1), AHY = — 726kJ - mol ~*
(2) C(s) + O5(g) — CO5(g), ALH® = — 393kJ - mol ~*

1
(3) Ha(g) + 502(g) — H0(1), ArH® = — 286kJ - mol .

o Watch Video Solution

15. Calculate the enthaply change for the process :
CCly(g) — C(g)+4Cl1(g) and calculate the bond enthalpy of C' — Cl in
CCly(g)

A (vap))H °(CCly)=30.5 k) mol ~*


https://dl.doubtnut.com/l/_0reiCkvhiDFl
https://dl.doubtnut.com/l/_u6A8gq2meosh
https://dl.doubtnut.com/l/_uiwUDEhp7wcd

A fH°(CCly) =1355k mol !
N, H®(C) = 715.0kJ mol ~*

A, H°(Cly)(atomisation) = 242kJmol

° Watch Video Solution

16. For an isolated system, AU = 0, what will be AS?

° Watch Video Solution

17. For the reaction, 24+ B — C,AH = 400kJ - mol™ ! &
AS =0.2kJ- K '-mol~! at 298K. At what temperature will the
reaction become spontaneous considering AH, AS to be constant over

the temperature range?

° Watch Video Solution



https://dl.doubtnut.com/l/_uiwUDEhp7wcd
https://dl.doubtnut.com/l/_7Ol03j822Qbq
https://dl.doubtnut.com/l/_RCbu7ukWQVgp

18. For the reaction 2CI(g9) — Cls(g), what are the signs of

AH and AS?

° Watch Video Solution

19. For the reaction ,
2A(g) + B(g) — 2D(g), AU® = — 10.5kJ and AS* = —44.1J - K !
. Calculate AG? for the reaction and predict whether it may occur

spontaneously.

° Watch Video Solution

20. Equilibrium consistant for a reaction is 10. find the value of AG"?

R =128314J- K ' mol~ !, T = 300K.

° Watch Video Solution



https://dl.doubtnut.com/l/_rIeJKamKBgGv
https://dl.doubtnut.com/l/_ppnBnUuh3rbS
https://dl.doubtnut.com/l/_E1Z8mPYhZIAv

21. Comment on the thermodynamic stability of NO(g).

Given:

1 1 1
5Ma(9) + 50:2(9) = NO(g), A H" = 90kJ - mol ', NO(g) + 50:2(9)

° Watch Video Solution

22. Calculate the entropy change in the surrounding when 1,00 mol of
H,0() is formed under standard conditions.

AsH® = — 286kJ - mol ~*

° Watch Video Solution

HIGHER ORDER THINKING SKILLS (HOTS) QUESTIONS

1. The results obtained by applying the mathematical form of the first law

of thermodynamics for different process are given below. Identify the

process (w=P-V work only): AU = 0,qg+w =0


https://dl.doubtnut.com/l/_7clLtr657CEU
https://dl.doubtnut.com/l/_Xs4NXBpTYwsl
https://dl.doubtnut.com/l/_uLo7NAgxYnZF

° Watch Video Solution

2. The entropy of the system decreases on condensation of a vapour

though it occurs spontaneously. Explain.

° Watch Video Solution

3. The formation of ice from water is exothermic in nature, but water does
not convert into ice spontaneously at ordinary temperature and pressure,

why?

° Watch Video Solution

4. "The amount of heat present in hot water is greater than that in cold

water"- explain whether the statement is correct or not.

° Watch Video Solution



https://dl.doubtnut.com/l/_uLo7NAgxYnZF
https://dl.doubtnut.com/l/_0YAmIeuz5eoN
https://dl.doubtnut.com/l/_NCUVYtmdvF9k
https://dl.doubtnut.com/l/_fXVNYizfTp3y
https://dl.doubtnut.com/l/_DAYSFPGopweY

5. Give examples of two processes involving only P-V work, where the

system does not perform any work.

° Watch Video Solution

6. For the reaction, CHy(g) + %02(9) — CH30H(g), AH" =
negative at 25°C. If the standard enthalpies of combustion of
CHy(g) and CH30H(g) at 25°C are —zkJ - mol '& — ykJ - mol ~*
respectively, then will the value of x be less than, greater than or equal to

the value of y?

° Watch Video Solution

7. A plant is growing . What do you think of the entropy changes of the

plant and its surroundings?

° Watch Video Solution



https://dl.doubtnut.com/l/_DAYSFPGopweY
https://dl.doubtnut.com/l/_iK0ZAGBOTmK9
https://dl.doubtnut.com/l/_PM3rBPdKj4bS

8. When does an adiabatic process become isentropic?

° Watch Video Solution

9. At a certain temperature and pressure, AH = 0 for the reaction: X+X=
X,. Show that the reaction is non-spontaneous at this temperature and

pressure.

° Watch Video Solution

10. The magnitude of work done by a gas is a reversible expansion is
greater than that in an irreversible expansion provided the initial and

final state are identical in both processes-explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_9dz89pOKC7Me
https://dl.doubtnut.com/l/_Lo5th1EUedq7
https://dl.doubtnut.com/l/_ZLmJJdfa9RXM

1. 1 mol of an ideal gas is freely expanded at constant temperature. In
this process, which of the quantity or quantities among w,q, AU, AH are

0 or >0 or <0?

° Watch Video Solution

12. A gas cools down during adiabatic expansion and it becomes hot

during adiabatic compression-explain.

° Watch Video Solution

13. Given: (1) A(S) =+ B2(g) — ABz(g), AHO = —xkJ
3
(2) A(s) + 5 Ba(g) — ABs(9), AH® = — ykJ
Using above equations, determine standard reaction enthalpy for the

reaction:

2AB3(g) — 2ABs(g) + Ba(g).

° Watch Video Solution



https://dl.doubtnut.com/l/_vDZ11tK251fX
https://dl.doubtnut.com/l/_vCc8810wwTbz
https://dl.doubtnut.com/l/_k2UsIx64YX46

14. At 25° C the standard enthalpy of formation of freon gas (CHCIF3)
is -480.0 kJ-mol . wirte down of therrmochemical equation

representing the formation reaction of the compound.

° Watch Video Solution

15. For each of the given changes, state whether the final enthalpy is
greater or less than the initial enthalpy:
(1) HyO(s) — HyO(l)

(2) H,0(g) — H,O(1).

° Watch Video Solution

16. Give two examples of spontaneous processes in which disorderliness

of the system decreases.

° Watch Video Solution



https://dl.doubtnut.com/l/_T3mco7ITGSFC
https://dl.doubtnut.com/l/_a7BZ9Y5Xd97H
https://dl.doubtnut.com/l/_MomP4fXFPdHt
https://dl.doubtnut.com/l/_DhGeaZKnnwrc

17. There occurs no exchange of heat between a system and its
surroundings in an adiabatic process. So, the change in entropy of the

system is zero in this process. Justify the statement.

° Watch Video Solution

18. A(g) + A(g) — Ay(g), these type of reaction are generally

exothermic. Explain.

° Watch Video Solution

19. What do you mean by perpetual motion machine of the second kind?

° Watch Video Solution

20. At ordinary temperature and pressure, solid NH,Cl dissolves in
water to form NH," (ag) and CI~ (ag)ions. The process is endothermic.

Indicate the signs ( + or — ) of AS,ys, ASsur, AH and AG.


https://dl.doubtnut.com/l/_DhGeaZKnnwrc
https://dl.doubtnut.com/l/_xI5OublrPmjP
https://dl.doubtnut.com/l/_EFVxL2wwf85g
https://dl.doubtnut.com/l/_MmYh3q94WyI8

° Watch Video Solution

ENTRANCE QUESTION BANK

1. Which of the following statement is true-

A. entropy increases when water vaporises
B.randomness decreases in the fusion of ice
C.randomness increases in the condensation of water vapour

D. randomness remains unchanged during vaporisation of water

Answer: A

o Watch Video Solution

2. Identify the correct statement in a chemical reaction-

A. the entropy always increases


https://dl.doubtnut.com/l/_MmYh3q94WyI8
https://dl.doubtnut.com/l/_1OB6fw85ZFu5
https://dl.doubtnut.com/l/_loyVKSpHJjVm

B.the change in entropy along with suitable change in enthalpy

decides the rate of reaction

C. the enthalpy always decreases

D. both the enthalpy and the entropy remains constant

Answer: B

o Watch Video Solution

3. The condition for spontaneity of a process is-

A. lowering of entropy at constant temperature & pressure

B.lowering of gibbs free energy of the system at constantn

temperature and pressure

C.Increase in entropy of the system at constant temperature and

pressure


https://dl.doubtnut.com/l/_loyVKSpHJjVm
https://dl.doubtnut.com/l/_kb6WD2bMcsKY

D.increase in Gibbs free energy of the universe at constant

temperature and pressure.

Answer: B

° Watch Video Solution

4. P - V Work done by an ideal gaseous system at constant volume is (E

is internal energy of the system)-

AP
=
B. zero
C. - VAP
D. - AE.
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kb6WD2bMcsKY
https://dl.doubtnut.com/l/_2voUzjUSKd1Y
https://dl.doubtnut.com/l/_tCd2KVat8hXp

5. Mixing of two different ideal gases under isothermal reversible

condition will lead to-

A.increase in gibbs free energy of the system

B. no change of entropy of the system

C.increase in entropy of the system

D. increase in enthalpy of the system

Answer: C

o Watch Video Solution

6. For an isothermal expansion of an ideal gas, the correct combination of

the thermodynamic parameters will be-

AAU=0,Q=0,w+0and AH #0

B.AU #0,Q # 0,w # 0 and AH = 0.

CAU=0,Q #0,w=0 and AH # 0


https://dl.doubtnut.com/l/_tCd2KVat8hXp
https://dl.doubtnut.com/l/_NrRas8Fzrj93

D.AU =0,Q #0,w # 0 and AH =0

Answer: D

° Watch Video Solution

7.The change in entropy (dS) is defined as-

dq
A.dS + ?
dH
B.dS = T
6(]7'61)
C.dS = T
D.dS — (dH — dG)
S A
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_NrRas8Fzrj93
https://dl.doubtnut.com/l/_MEYEfQVaLbYa

8. AH for cooling 2 mol ideal monoatomic gas from 225° C to 125°C at

5
constant pressure will be lCP = ER] -

A.250R
B. —500R
C.500R

D. —250R

Answer: B

o Watch Video Solution

9. For a spontaneous process, correct statement (s) is (are)-

A (AGsys)T »>0
B. AS,ys + ASyu > 0

C.(AGsy)p p <0


https://dl.doubtnut.com/l/_l93KVWQXXcVx
https://dl.doubtnut.com/l/_nSmpJLWkTdRt

D. (AUsys) 7y > 0

Answer: B::C

° Watch Video Solution

10. Given: C + Oy — COy, AH? = — zkJ
2C0 + Oy — 2C0,, AH — y K

Heat of formation of carbon monoxide will be-

y— 22
A
2

B.y + 2z

C2x —y

2z — y
2

D.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nSmpJLWkTdRt
https://dl.doubtnut.com/l/_cApS5GUAJqu4
https://dl.doubtnut.com/l/_eCVcptmIvhRd

11. The enthalpy of vaporisation of a certain liquid at its boiling point off
35°C is 24.64kJ - mol ~ 1. The value of change in entropy for the process
is-

A.T04J - K~ - mol ™!

B.80J - K ' - mol*

C.24.647 - K~ ' -mol !

D.7.04J - K- mol ™!

Answer: B

o Watch Video Solution

122 AH and AS of a certain reaction are -400
kJ-mol ™! and — 20kJ - mol - K ! respectively. The temperature
below which the reaction is spontaneous is-

A. 100K

B.20°C


https://dl.doubtnut.com/l/_eCVcptmIvhRd
https://dl.doubtnut.com/l/_xZjBQH1nbhEg

C.20K

D.120°C

Answer: C

° Watch Video Solution

13. For the reaction X,Y,;(I) - 2XY(g) at 300K the values of
AU and AS are 2kcal and 20cal - K ~! respectively. The value of AG for
the reaction is-

A. —3400cal

B. 3400cal

C. —2800cal

D. 2000 cal

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xZjBQH1nbhEg
https://dl.doubtnut.com/l/_6XCZawL2uS5i

14. For the reaction 250,(g) + O,(g) < 2503(g) at 300K, value of AG®
is —690.9R. The equilibrium constant value for the reaction at that
temperature is (R is gas constant) -

A.10atm !

B. 10 atm

C.10

D.1

Answer: C

o Watch Video Solution

15. The condition for a reaction to occur spontaneously is -

A. AH must be negative

B. AS must be netagive


https://dl.doubtnut.com/l/_6XCZawL2uS5i
https://dl.doubtnut.com/l/_j1PEbpFyIvpC
https://dl.doubtnut.com/l/_jMVpI9MFdyv8

C.(AH — TAS) must be negative

D. (AH + TAS) must be negative.

Answer: C

° Watch Video Solution

16. During a reversible adiabatic process, the pressure of a gas is found to

be proportional to the cube of its absolute temperature. The ratio C’_P
14

for the gas is-

@ >
N o w|lot o9 | w

N

o

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jMVpI9MFdyv8
https://dl.doubtnut.com/l/_29QK2mnkCOE9

17. The heat of neutralisation of a strong base and a strong acid is 13.7
kcal. The heat released when 0.6 mol HCl solution is added to 0.25 mol of
NaOH is-

A.3.425 kcal

B. 8.22 kcal

C. 11.645 kcal

D. 13.7 kcal

Answer: A

o Watch Video Solution

18. The entropy change involved in the isothermal reversible expansion of

2 mol of an ideal gas from a volume of 10 ¢m? to a volume of 100 cm?® at

27°C is-

A.38.3J -mol ' - K !


https://dl.doubtnut.com/l/_29QK2mnkCOE9
https://dl.doubtnut.com/l/_IBhPNQExGuNB
https://dl.doubtnut.com/l/_1Q5gZxAdmNUQ

B.35.80 - mol ! K~ !

C.32.3J -mol™ ' - K~ !

D.42.3J -mol ™' - K1

Answer: A

° Watch Video Solution

19. Among the following expressions which one is incorrect-

Vi
A Wrey. iso = — NRTIn—
’ Vi
0 _ 0
BInK — AH" —TAS
RT

C.K=e AG/RT

AGyy,
D. = -T
AStotal

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1Q5gZxAdmNUQ
https://dl.doubtnut.com/l/_Twxrttjr6zA6
https://dl.doubtnut.com/l/_aQ9IPGVqTXYE

20. A cylinder filled with 0.04 mol of ideal gas expands reversible from 50
mL to 375 mL at a constant temperature of 37.0°C. As it does so, it
absorbs 208 ] heat, q and w for the process will be
(R8.314J - mol ' - K~ 1)-

A.qg= +208J,w = + 208J

B.gq = + 208J,w = — 208J

C.g= —208J,w = —208J

D.gq= —208J,w = + 208J.

Answer: B

o Watch Video Solution

21. For complete combustion of enthanol,
The amount of heat produced as measured in bomb calorimeter, is

1364.47kJ - mol ' at 25°C. Assuming ideally the enthalpy of


https://dl.doubtnut.com/l/_aQ9IPGVqTXYE
https://dl.doubtnut.com/l/_ieCgY1VNs6Wd

combustion, AH,(kJ-mol™') for the reaction will be

(R=28.314J- K ' mol ™ 1)-

A. —1350.50
B. —1366.95
C.—1361.95
D. —1460.50
Answer: B

o Watch Video Solution

22. The following reaction is performed free energy of formation of
NO(g) is 86.6 kl/mol at 298K. What is the standard free energy of

formation of NO,(g) at 298K (K, = 1.6 x 10%)-

In(1.6 x 10'?)

A. 8660 —
R(298)

B.0.5[2 x 86600 — R(298)In(1.6 x 10'%)

C. R(298)In(1.6 x 10'%) — 86600


https://dl.doubtnut.com/l/_ieCgY1VNs6Wd
https://dl.doubtnut.com/l/_vxgsvDze3xz9

D. 86600 + R(298)In(1.6 x 10'%)

Answer: B

o Watch Video Solution

23. The standard Gibbs energy change at 300K for the reaction
2A < B+ Cis 24942 ). at a given time, composition of the reaction

1 1
mixture is [A] = 3 [B] =2 and [C] = E.The reaction proceeds in the

[R = 8.314J / K /mol, c = 2.718]-

A. forward direction because ) < K,
B. reverse direction because ) < K,
C. forward direction because ) > K,

D. reverse direction because QQ > K..

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vxgsvDze3xz9
https://dl.doubtnut.com/l/_zY4Ms7GgVNRW

24. The heats of combustion of carbon and carbon monoxide are -393.5
and -283.5 kJ - mol ! respectively. The heat of formation (in kJ) of carbon
monoxide per mole is-

A.110.5

B.676.5

C.—676.5

D. —110.5

Answer: D

o Watch Video Solution

25. Given, C(graphite)+0,(g) — CO,(g), A, H® = — 393.5kJ - mol "
1
Hy(9) + 5 (g) = HyO(1), A H® = — 285.8kJ - mol !

CO,(g) + 2H,0(1) — CHy(g) + 205(g), A,AH® = + 890.3kJ - mol ~*

Based on the above thermochemical equations, the value of A,H® at


https://dl.doubtnut.com/l/_9rW2JkZADreU
https://dl.doubtnut.com/l/_66oobStCmTmy

298K for the reaction,

C(graphite)+2H5(g) — CHy(g), will be-

A —74.8kJ - mol 1

B. — 144.0kJ - mol !

C.+74.8kJ - mol !

D. +144.0kJ - mol 1

Answer: A

o Watch Video Solution

26. The combustion of benzene (I) gives CO5(g) and H,O(l). Given that
heat of combustion of benzene at constant volume is -3263.9 kJ - mol ~!

at 25°C, heat of combustion (in kJ - mol ~!) of benzene at constant

pressure will be (R =8314J - K !. molil)-

A.4152.6

B. —452.46


https://dl.doubtnut.com/l/_66oobStCmTmy
https://dl.doubtnut.com/l/_J2jdVt4uFWCo

C. 3260

D. — 3267.6

Answer: D

° Watch Video Solution

27. If
%A — B, AH = + 150kJ - mol ', 3B — 2C + D, AH = — 125kJ - m«
then AH of the reaction B + D — E + 2C will be-

A. 525kJ - mol ~*

B. —175kJ - mol ~*

C. —325kJ - mol !

D. 325kJ - mol !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_J2jdVt4uFWCo
https://dl.doubtnut.com/l/_RNswJz3hsMwn

28. Which is correct option for free expansion of an ideal gas under
adiabatic condition-

Ag=0,AT #0,w =0

B.q#0,AT =0, w =0

Cg=0,AT =0, w=0

D.q=0,AT < 0,w # 0.

Answer: C

o Watch Video Solution

29. Enthalpy change for the reaction, 4H(g) — 2H»(g) is —869.5kJ. The

dissociation energy of H-H bond is-

A —434.8kJ

B. —869.6kJ


https://dl.doubtnut.com/l/_RNswJz3hsMwn
https://dl.doubtnut.com/l/_qf1uyRrux4On
https://dl.doubtnut.com/l/_9R6hVR69WmfH

C. +434.8kJ

D. +217.4kJ

Answer: C

° Watch Video Solution

30. If the enthalpy change for the transition of liquid water to steam is
30kJ - mol~! at 27°C, the entropy change in J - mol ! - K ~! for the
process would be-

A.10

B.1.0

C. 01

D.100

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9R6hVR69WmfH
https://dl.doubtnut.com/l/_oRPFvSCs1AYE

31. In which of the given reactions, standard reaction entropy change

(AS?) is positive and standard Gibbs energy change (AG®) decreases

sharply with increasing temperature-

1

A. C(graphite)+ 502(‘(]) — CO(g)
1

B.CO(g) + 502(9) — COs(9g)
1

C. Mg(s) + 502(9) — MgO(s)

D.C(s) 4+ O2(g) — COx(g)

Answer: A

o Watch Video Solution

32. For the reaction, X504(l) — 2XO0(g), AU = 2.1

AS = 20cal - K ~! at 300K, hence, AG is -

A. 2.7 kcal

kcal,


https://dl.doubtnut.com/l/_oRPFvSCs1AYE
https://dl.doubtnut.com/l/_kjYls3fPJAG6
https://dl.doubtnut.com/l/_6nmQXFAAJP4h

B. —2.7ckcal

C. 9.3 kcal

D. — 9.3 kcal

Answer: B

° Watch Video Solution

33. Heat of combustion of carbon to CO, is -393.5 kJ/mol. The heat

released upon the formation of 35.2 kg of CO, from carbon and oxygen

gas is-

A. —315kJ

B. +315kJ

C. —630kJ

D. —3.15kJ

Answer: A

[ - 1


https://dl.doubtnut.com/l/_6nmQXFAAJP4h
https://dl.doubtnut.com/l/_7Nc44t5rxhVs

| @J Watch Video Solution J

34. For a sample of perfect gas when the pressure is changed

isothermally from p; to p the entropy change is given by-

A.AS = nRT1n<ﬁ>
b;
B.AS = ann(&)
by
C.AS = nRT1n<p—f>
b;
D.AS = RTln(ﬁ)
by

Answer: B

o Watch Video Solution

35. Consider the following liquid-vapour equilibrium.
liquid < vapour

which of the following relations is correct-


https://dl.doubtnut.com/l/_7Nc44t5rxhVs
https://dl.doubtnut.com/l/_q3cUPWkZLnYW
https://dl.doubtnut.com/l/_CHhF5yzdtcEX

dln P AH,

dT? T2

B. dln P _ AH,
dT RT?

C dInG _ AH,
dT? RT?

D. dln P _ AH,
dT RT

Answer: B

o Watch Video Solution

36. The correct thermodynamic conditios for the spontaneous reaction at

all temperature is-

AAH <0 and AS >0

B.AH <0 and AS <0

C.AH <0 and AS=0

D.AG >0 and AS <0

Answer: A



https://dl.doubtnut.com/l/_CHhF5yzdtcEX
https://dl.doubtnut.com/l/_m9Loqh0wd0DK

| o Watch Video Solution

37. A gas is allowed to expand in a well insulated container against a
constant external pressure of 2.5 atm from an initial volume of 250 L to a
final volume of 4.50 L. the change in internal energy AU of the gas in
joules will be-

A. —500J

B. —505J

C. +505J

D. 1136.25J

Answer: B

o Watch Video Solution

38. For a given reaction, AH = 355kJ - mol ! and

AS = 83.6J - mol . The reaction is spontaneous at (assume that


https://dl.doubtnut.com/l/_m9Loqh0wd0DK
https://dl.doubtnut.com/l/_I5wwa3LvxeL5
https://dl.doubtnut.com/l/_TsTQpNvfaNnN

AH and AS do not vary with temperature)-

AT > 425K
B. all temperature
C.T > 298K

D.T < 425K.

Answer: A

o Watch Video Solution

39. The bond dissociation energies of X5, Yo and XY are in the ratio of

1:0.5:1. AH for the formation of XY is -200 kJ - mol~'. The bond

dissociationn energy of X, will be-

A. 200kJ - mol 1

B.100 kJ - mol !

C.800 kJ - mol !


https://dl.doubtnut.com/l/_TsTQpNvfaNnN
https://dl.doubtnut.com/l/_8fmPz4SoMuAM

D.400 kJ - mol !

Answer: C

° Watch Video Solution

40. Which of the following is intensive property-

A. enthalpy

B. entropy

C. specific heat

D. volume

Answer: C

o Watch Video Solution

41. Which of the following is not a thermodynamic function-


https://dl.doubtnut.com/l/_8fmPz4SoMuAM
https://dl.doubtnut.com/l/_fCBm9TWc131L
https://dl.doubtnut.com/l/_Vyn9gkncF6zZ

A.internal energy

B. work done

C. enthalpy

D. entropy

Answer: B

° Watch Video Solution

42. For adiabatic process, which is correct-

AAT =0
B.AS =0
Cqgq=0
D.gp =0
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Vyn9gkncF6zZ
https://dl.doubtnut.com/l/_XMxNWFCnMOXw

43.The enthalpy of formation of CO(g), CO5(g), N2O(g) and N»O4(g)
is -110, -393, +811 and 10kJ/mol respectively.
for the reaction,
N>O4(g) + 3CO(g) — NyO(g) + 3CO5(g)AH,(kJ /mol) is-

A —212

B. +212

C.+48

Answer: D

o Watch Video Solution

44. Bond dissociation energy of C'H, is 360 kJ/mol and CyHg is 620

kl/mol. Then bond dissociation energy of C-C bond is-


https://dl.doubtnut.com/l/_XMxNWFCnMOXw
https://dl.doubtnut.com/l/_CKKctu4gOd4a
https://dl.doubtnut.com/l/_X1eaJpliY3ae

A. 170 kJ/mol

B. 50kJ/mol

C. 80kJ)/mol

D. 220kJ/mol

Answer: C

o Watch Video Solution

45. Which thermodynamic parameter is not a state function-

A. q at constant pressure

B. q at constant volume

C. w at adiabatic

D. w at isothermal

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_X1eaJpliY3ae
https://dl.doubtnut.com/l/_5VPLJuUEQLF3

46. A diatomic gas at pressure P, compressed adiabatically to half of its

volume, what is the final pressure-

A (24P

B.P/(2)"*

Answer: A

o Watch Video Solution

47. For the reaction of one mole of zinc dust with one mole of sulphur

acid in a bomb calorimeter, AU and w correspond to-

AAU <0,w=0

BAU < 0,w <0


https://dl.doubtnut.com/l/_5VPLJuUEQLF3
https://dl.doubtnut.com/l/_HmHPPWMnKXTk
https://dl.doubtnut.com/l/_Y7jMYWBWFoS0

CAU >0, w=0

D.AU > 0,w >0

Answer: A

° Watch Video Solution

48. The heat liberated when 1.89g of benzoic acid is burnt in a bomob
calorimeter at 25° C and it increases the temperature of 18.94 kg of water
by 0.632°C. If the specific heat of water at 25°C s
0.998cal - g_1 . °C 7! the value of the heat of combustion of benzoic
acid is-

A. 881.1 kcal

B. 771124 kcal

C. 981.1 kcal

D. 871.2 kcal

Answer: B


https://dl.doubtnut.com/l/_Y7jMYWBWFoS0
https://dl.doubtnut.com/l/_FYolCB8Ydcf9

° Watch Video Solution

49. The heat liberated when 1.89 g of benzoic acid is burnt in a bomb
calorimeter at 25°C' increase the temperature of 18.94 kg of water by
0.632° C. If the specific heat of water at 25° C'is 0.998 cal/g-deg, the value
of the heat of combustion of benzoic acid is

A. 8811 kcal

B. 771124 kcal

C. 981 kcal

D. 871.2 kcal

Answer: B

o Watch Video Solution

50. What is the entropy change in 2 mol N,, when its temperature is

taken from 400 K to 800 K, at constant pressure-


https://dl.doubtnut.com/l/_FYolCB8Ydcf9
https://dl.doubtnut.com/l/_pKoyHBCa0y5d
https://dl.doubtnut.com/l/_xyWodwPN5clS

A.30J/K

B. 60J/K

C.40J/K

D. 20J/K

Answer: C

o Watch Video Solution

51.1 mole of an ideal gas expands isothermally reversible from 2 litre to 4
litre and 3 moles of the same gas expands from 2 litre to x litre and doing

same work, what is 'x'-

A. (8)'/3
B. (4)2/3
C.2

D.4


https://dl.doubtnut.com/l/_xyWodwPN5clS
https://dl.doubtnut.com/l/_vrLZDR7Cqa6N

Answer: B

° Watch Video Solution

52. Which of the following are extensive properties-

A. volume and enthalpy

B. volume and temperature

C. volume and specific heat

D. pressure and temperature

Answer: A

° Watch Video Solution

53. If one monoatomic gas is expanded adiabatically from 2L to 10L at 1

atm external pressure then the value of AU (in atm - L) is-



https://dl.doubtnut.com/l/_vrLZDR7Cqa6N
https://dl.doubtnut.com/l/_LsiNrrh1NxnA
https://dl.doubtnut.com/l/_bNgs2NheJijV

B.O

C.—66.7

D. 58.2

Answer: A

° Watch Video Solution

MCQ HOTSPOT (SINGLE CORRENT TYPE)

1. The equation of state for 'n' mol of an ideal gas is PV=nRT. In this

equation, the respective number of intensive and extensive properties

are-

A.23

B.3,2

C.14


https://dl.doubtnut.com/l/_bNgs2NheJijV
https://dl.doubtnut.com/l/_NK7TKiUf4Zk1

D. 4,1

Answer: B

° Watch Video Solution

2. H,0(l) — H " (aq) + OH ~ (aq), AH® = 57.32kJ - mol !
1
Hy(g) + 50a(9) — H0(1), AH® = — 285.8kJ - mol ™' at 25°C. If
AH?[H " (ag)] = 0, then the standard heat of formation (k.J - mol ')
for OH ~ (aq) at 25° C'is-
A —142.9
B. —228.48

C. —343.12

D. —253.71

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NK7TKiUf4Zk1
https://dl.doubtnut.com/l/_Wr4wLB1WW7nT

3. For a reaction at TK AH > 0 and AS > 0. If the reaction attains
equilibrium at a temperature of T1K, (assume AH and AS are

independent of temperature) then the reaction is spontaneous

AT <T,

B.T > T}

Answer: B

o Watch Video Solution

4. The change in entropy for 2 mol ideal gas in an isothermal reversible

expansion from 10 mL to 100 mL at 27° C' is-

A 26.79J - K !

B.38.29J - K !


https://dl.doubtnut.com/l/_dGSdgdzzIqMI
https://dl.doubtnut.com/l/_BWVEMewhj21W

C.59.07J - K~ !

D.46.26J - K !

Answer: B

° Watch Video Solution

5. Which of the statements is true-

A.areaction, in which AH < 0 is always spontaneous
B. a reaction, in which AH > 0 can never occur spontaneously
C. for a spontaneous process in an isolated system, AS,; > 0

D. for a spontaneous process in an isolated system, AS,,; = 0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BWVEMewhj21W
https://dl.doubtnut.com/l/_oF7xa1DafC34

6. For the reaction,
CaCO;(s) — CaO(s) + COy(g), AH’ = + 179.1kJ - mol ' and
AS® =160.2J - K 1. If AH® and AS° are temperature independent,
then temperature above which the reaction will be spontaneous is equal
to-

A. 1008 K

B. 1200 K

C.845K

D.1M18 K

Answer: D

o Watch Video Solution

7. When a gas (molar mass = 28¢g - mol ') of mass 3.5 is burnt
completely in presence of excess oxygen in a bomb calorimeter, the

temperature of the calorimeter increases from 298 K to 298.45 K. the heat


https://dl.doubtnut.com/l/_wTxav2J25853
https://dl.doubtnut.com/l/_KFPzikhVulwi

of combustion at constant volume for the gas (Given: heat capacity of the
calorimeter = 2.5kJ - K_l) is-

A.4.5kJ - mol ~*

B.8.0kJ - mol ~*

C.9.0kJ - mol "

D.9.5kJ - mol ~*

Answer: C

o Watch Video Solution

8.For the reaction, 2NH3(g) — No(g) + 3Hs(9)-

AAH <0,AS >0
B.AH > 0,AS8 >0
C.AH >0,A8<0

D.AH < 0,AS8 <0


https://dl.doubtnut.com/l/_KFPzikhVulwi
https://dl.doubtnut.com/l/_CrS2yrNN8koV

Answer: B

° Watch Video Solution

9. Which of the following pairs is true for the process
CsHq(g)[1atm, 80.1°C] — CgHg(l)[1atm, 80.1° C]-

AAG <0,AS >0

B.AG < 0,AS <0

CAG=0,A8<0

D.AG =0,A8 >0

Answer: C

° Watch Video Solution

10. The internal energy change when a system goes from state P to Q is

30 kJ - mol 1. If the system goes from P to Q by a reversible path and


https://dl.doubtnut.com/l/_CrS2yrNN8koV
https://dl.doubtnut.com/l/_Q0bIdDxTVMn8
https://dl.doubtnut.com/l/_3DItMf8e4lWO

returns to state P by an irreversible path, what would be the net change

in internal energy-

A. 30k
B. < 30kJ

C.zero

D. > 30kJ

Answer: C

o Watch Video Solution

11.If at normal pressure and 100° C the changes in enthalpy and entropy
for the process, H,O(l) — H50(g), are AH and AS respectively, then
AH — AU is-

A.5.6kJ - mol ~*

B.6.2kJ - mol !

C.3.1kJ - mol !


https://dl.doubtnut.com/l/_3DItMf8e4lWO
https://dl.doubtnut.com/l/_GK5j3JwUkvfU

D.4.8kJ - mol .

Answer: C

° Watch Video Solution

12. At 25° C, the standard heat of formation for Br,(g) is 30.9k.J - mol !

. At this temperature, the heat of vaporisation for Bry(l) is-

A. < 30.9kJ - mol 1
B.30.9kJ - mol !
C. > 30.9kJ - mol ~*

D. cannot be predicted

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GK5j3JwUkvfU
https://dl.doubtnut.com/l/_ZtbXiQEK53Dq

13. At 25° C, when 0.5 mol of HCl reacts completely with 0.5 mol of NaOH
in a dilute solution, 2865 k] of heat is liberated. If at
25°C  AHJ[H,O(l)] = — 285.8kJ - mol ™", then AHJOH ~ (ag) is-
A. —314.45kJ - mol !
B. —228.5kJ - mol !

C. —257.15kJ - mol !

D. —343.1kJ - mol 1

Answer: B

o Watch Video Solution

14. On combustion C,H,(l) forms COy(g) and H,O(l). At a given
AH — AU> _ ,
——————— ] in this

temperature and pressure, the value of ( T

combustion reaction is-

NE:
"5


https://dl.doubtnut.com/l/_jNkLaXhUlIZc
https://dl.doubtnut.com/l/_lyK7hOLqD6R0

r+y

e ot

r—Yy

Answer: C

° Watch Video Solution

15. An ideal gas is compressed isothermaly at 25° C' from a volume of 10 L
to a volume of 6L. Which of the following is not true for this process-
Ag<O0
B.w >0
CAU =0

D.AH >0

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lyK7hOLqD6R0
https://dl.doubtnut.com/l/_KuF8Idda6Ec4

16. At 27° C, for the reaction aA(g) + B(g) — 2C(g), PAV = — 2.5kJ

.The value of 'a' is-

Al
B.2
C.3

D.4

Answer: B

o Watch Video Solution

17. When 1 mol of an ideal gas is compressed in a reversible isothermal
process at T K, the pressure of the gas changes from 1 atm to 10 atm. In

the process, if the work done by the gas be 5.744k], then T is-

A. 400K


https://dl.doubtnut.com/l/_KuF8Idda6Ec4
https://dl.doubtnut.com/l/_Z96l2c3n3NFb
https://dl.doubtnut.com/l/_GpU1FMCJiVLa

B. 300K

C.420K

D. 520K

Answer: B

o Watch Video Solution

18. For 0.5 mol of an ideal gas, 15 cal of heat is required to raise its
temperature by 10K at constant volume. The molar heat capacity for the
gas at constant pressure is-

A.3cal - K~ mol ™!

B.4cal - K1 - mol*

C.5cal - K1 mol™!

D.4.5cal - K~ ' - mol~ !

Answer: C

[ - |


https://dl.doubtnut.com/l/_GpU1FMCJiVLa
https://dl.doubtnut.com/l/_bIt6tRpRoORp

| @J Watch Video Solution J

19.1 mol of an ideal gas is enclosed in a cylinder fitted with a frictionless
and weightless piston. The gas absorbs x k] heat and undergoes
expansion. If the amount of expansion work done by the gas is x kJ, then
the expansion is-

A. adiabatic

B. cyclic

C. isothermal

D. cannot be predicted

Answer: C

° Watch Video Solution

20. Given (at 25° O):

1
Ca(s) + 502(9) — CaO(s), AH® = — 635.2kJ - mol ~*


https://dl.doubtnut.com/l/_bIt6tRpRoORp
https://dl.doubtnut.com/l/_HUu8NfZBTTm7
https://dl.doubtnut.com/l/_i4i5S52VTy4u

1
Hy(9) + 502(9) — H20(0), AH® = — 285.8kJ - mol ~*
CaO(s) + H,O(l) — Ca(OH),(s),
AH® = — 65.6kJ - mol ~*
The heat of formation (in kJ - mol 1) for Ca(OH),(s) is-
A. —855.4
B.—673.9

C. —986.6

D. —731.7

Answer: C

o Watch Video Solution

21. Given (at 25° O):

2F6;SO4(8) — F€203(8) + SOg(g) + SOg(g), AHO = 340.1kJ
3

2Fe(s) + 502(9) — FeaO3(s), AH® = — 824.2kJ

S(s, rhombic)+ 05 (g) — SO,(g), AH® = — 296.8k.J


https://dl.doubtnut.com/l/_i4i5S52VTy4u
https://dl.doubtnut.com/l/_4UWQhHKutR3r

1
§0(g) + 5 02(9) — SOs(g), AH" = — 98.9kJ

Heat of formation (in kj mol 1) of FeSO0,(s) at 25°C'is-

A. —879.9
B. —789.6
C.—976.5
D. —928.4
Answer: D

o Watch Video Solution

22. At 25°C, the standard heats of  formation of
H,0(g), H,O,4, H(g) and O(g) are -2418, -13566, 218 and
248.17kJ - mol ~* respectively. The bond energy (in kJ - mol ') of 0-O

bond in HyO5(g) molecule is-

A.179.23

B. 160.19


https://dl.doubtnut.com/l/_4UWQhHKutR3r
https://dl.doubtnut.com/l/_WQFhT15eHHpL

C.1426

D. 15716

Answer: C

o View Text Solution

23. Given (at 25° C):

C(s, graphite)+ %Oz(g) — CO(g), AH® = — 110.5kJ - mol ~*
%02(9) — O, AH® = + 249.1kJ - mol !

CO(g) — C(g) + O(g), AH® = 1073.24kJ - mol ~*

The standard enthalpy change for the process, C(s, graphite) — C(g) at

25°C is-
A. +934.64kJ - mol ~*
B. 713.64kJ - mol 1

C.962.74kJ - mol !

D. 652.39k.J - mol !


https://dl.doubtnut.com/l/_WQFhT15eHHpL
https://dl.doubtnut.com/l/_B6gcmpu7qY9k

Answer: B

° Watch Video Solution

24. At 25°C, for the reaction,
H " (aq) + OH ~(aq) — H,0(l), AH® = — 57.3kJ-mol ™. If the
ionisation enthalpy of HCN in water by 452 kJ-mol ', then the

standard heat of reaction (in kJ-mol_l) for the reaction,

HCN(aq) + NaOH(aq) — NaCN(aq) + H50(1), in dilute aqueous

solution is-
A. —113.5
B.—-12.1
C.—102.5
D.—35.7

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_B6gcmpu7qY9k
https://dl.doubtnut.com/l/_ETTnQJjdudbR

25. The temperature of a bomb calorimeter changes from 25°C to
32.7° C when w g of naphthalene (molar mass = 128g - mol ~!) is burnt
completely in the calorimeter. If the heat of combustion at constant
volume for naphthalene is —5152kJ - mol !, then w is (heat capacity of
the calorimeter = 8.19kJ - K ~1)-

A.087 g

B.191g

C.237g

D.157 g

Answer: D

° Watch Video Solution

26. In which of the following processes the change in entropy for the

system is zero-


https://dl.doubtnut.com/l/_ETTnQJjdudbR
https://dl.doubtnut.com/l/_O4ePcdMW2mKd
https://dl.doubtnut.com/l/_B7UZ7sso3ChW

A.irreversible adiabatic processes

B. reversible adiabatic process

C. a spontaneous process occurring is an isolated system

D. isothermal expansion of an ideal gas

Answer: B

o Watch Video Solution

27. A system undergoes the process: A — B — C' — D. In this process,
the change in a state function (X) of the system is x. in the steps
A — B and B — C of the process, if the changes in X are y and z

respectively, then the change in X in step D — C'is-

Arx—y—=z
Bx—2z+uy
Cyt+z—=x

Dy—z—=x


https://dl.doubtnut.com/l/_B7UZ7sso3ChW
https://dl.doubtnut.com/l/_DVdt1HHiPQtB

Answer: C

° Watch Video Solution

28. At 27°C, AH = + 6kJ for the reaction A + 2B — 3C. In the
reaction, if AS,p;y = 2J - K ! then ASgys (in J - K Yis-

A +2

B.+3

C.+20

D. +22

Answer: D

° Watch Video Solution

29. An LPG cylinder contains 14 kg of butane. A family requires 2 x 10*kJ

of heat for their cooking purpose everyday. By how many days will the


https://dl.doubtnut.com/l/_DVdt1HHiPQtB
https://dl.doubtnut.com/l/_eso2x5QW305f
https://dl.doubtnut.com/l/_UBgl1FA6hWNb

butane in the cylinder be used up (Given: heat of combustion for butane=

—2658k.J - mol ~1)-

A. 15 days
B. 20 days
C.32 days

D. 40 days

Answer: C

o Watch Video Solution

30. For a reaction involving 1 mol of Zn and 1 mol of H,50, in a bomb

calorimeter-

AAU >0,w >0
B.AU >0, w =0

CAU <0, w<0


https://dl.doubtnut.com/l/_UBgl1FA6hWNb
https://dl.doubtnut.com/l/_SGDKOAHSpflS

D.AU < 0,w =0

Answer: D

o Watch Video Solution

31. Assuming that water vapour is an ideal gas, the internal energy
change (AU) when 1 mol of water is vaporised at 1 bar pressure and
100° C, will be (Given: at 1 bar and 373 K, molar enthalpy of vaporisation
of water is 41kJ - mol ', R = 8.3J - mol ' - K~ 1)-

A.4.100kJ - mol '

B. 3.7904k.J - mol

C.37.904kJ - mol !

D. 41.00k.J - mol !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SGDKOAHSpflS
https://dl.doubtnut.com/l/_gRtCy5q0fTbp

32. At 25°C and 1 atm pressure, AH and pressure-volume work for the
reaction, 2H5(g) + Oy(g9) — 2H50(g), are —483.7kJ and 2.47kJ

respectively. In this reaction the value of AU is-

A. —486.17kJ
B. —481.23kJ
C. —400.23kJ
D. —492.6kJ
Answer: B

o Watch Video Solution

33. The initial state of 1 mol of an ideal gas is (P, V1, T}). The gas is
expanded by a reversible isothermal process and also by a reversible
adiabatic process separately. If final volume of the gas is same in both the
processes, and changes in internal energy in the isothermal and adiabatic

processes are AU; and AU, respectively, then-


https://dl.doubtnut.com/l/_YoMto5K3BXnx
https://dl.doubtnut.com/l/_IvlvvCXAHJJR

A AU; = AU,

B.AU; < AU,

C.AU; > AU,

D. cannot be predicted

Answer: C

o Watch Video Solution

34. At a constant pressure the amount of heat required to raise the
temperature of 1 mol of an ideal gas by 10° C'is x kJ. If the same increase
in temperature were carried out at constant volume, then the heat
required would be-

A > xk

B. <xk

C. =xzk


https://dl.doubtnut.com/l/_IvlvvCXAHJJR
https://dl.doubtnut.com/l/_TCu5WPQTtNJ1

Answer: A

° Watch Video Solution

35. Enthalpy of fusion of ice at 0°C and 1 atm is 6.02 kj - mol ~*. The
change in entropy (J- K_l) of the surroundings when 9 g of water is
frozen at 0° C and 1 atm pressure is-

A +11.02

B. —11.02

C. —20.27

D. 4-23.09

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TCu5WPQTtNJ1
https://dl.doubtnut.com/l/_IUBEuiqYZYNK

36. At given pressure and a temperature of 300K, AS;,; and ASj,,, fora
reaction are 8.0J - K ' and 4.0J - K ! respectively. AG for this
reaction is-

A. —3.0kJ

B. —3.6kJ

C.3.0kJ

D. —4.2kJ

Answer: B

o Watch Video Solution

37. In a reversible process, if changes in entropy of the system and its

surroundings are AS;&AS, respectively, then-

A.AS; +AS;, >0

B.AS; + AS; <0


https://dl.doubtnut.com/l/_Ynq0t6bOcdtq
https://dl.doubtnut.com/l/_gN7WWAC6IiCd

C.AS; +AS, =0

D.AS; + AS; > 0.

Answer: C

o Watch Video Solution

38. A flask of volume 1L contains 1 mol of an ideal gas. The flask is
connected to an evacuated flask, and as a result the volume of the gas
becomes 10 L. the change in entropy (J . K_l) of the gas is this process
is-

A.9.56

B.19.14

C. 137

D.14.29

Answer: B



https://dl.doubtnut.com/l/_gN7WWAC6IiCd
https://dl.doubtnut.com/l/_3vF9ylG8BUv5

| ¥ Vvvatch vidaeo sSolution J

39. The heats of neutralisation of four acids A, B, C and D are 13.7,9.4, 11.2

and 124 kcal respectively when they are neutralised against a common

base. The weakest acid among A,B,C and D is-

A A

B.B

C.C

D.D

Answer: B

o Watch Video Solution

40. In a closed insulated container, a liquid is stirred with a paddle to

increase the temperature. Which is true-

AAU =w#0,g=0


https://dl.doubtnut.com/l/_3vF9ylG8BUv5
https://dl.doubtnut.com/l/_mjcaXOiAf4B3
https://dl.doubtnut.com/l/_1reYcwk10cnX

BAU=w=q#0

CAU=0,w=q#0

Dw=0,AU =q#0

Answer: A

° Watch Video Solution

41. How many calories are required to increase the temperature of 40g of
Ar  from 40°C to 100°C at a constant volume
(R = 2cal - mol ™! - K_l)-

A. 120

B. 2400

C. 1200

D. 180

Answer: D

[ -


https://dl.doubtnut.com/l/_1reYcwk10cnX
https://dl.doubtnut.com/l/_8jnjhlYxHUnI

| @J Watch Video Solution J

42. Water is supercooled to —4°C. The enthalpy (H) of the supercooled

water is-

A.same at ice at —4°C
B. more than ice at —4°C
C.same as iceat 0°C

D. less than ice at —4°C.

Answer: D

o Watch Video Solution

43. Standard entropy of X,,Y; and XY; are 60, 40 and

50J - K1 mol ! respectively. For the reaction
1 3
§X2 + §Y2 — XY3, (AH = — 30kJ) to be at equilibrium, the

temperature will be-


https://dl.doubtnut.com/l/_8jnjhlYxHUnI
https://dl.doubtnut.com/l/_RpOp1ZuykScM
https://dl.doubtnut.com/l/_aGBriSVS7PJV

A. 1250K

B.750K

C. 500K

D. 1000K

Answer: B

o Watch Video Solution

44.Two moles of a gas of volume 50L and pressure 1 atm are compressed
adiabatically and reversibly to 10 atm. What is the atomicity of the gas
(T, /T, = 0.4) -

Al

B.2

C.3

D.4


https://dl.doubtnut.com/l/_aGBriSVS7PJV
https://dl.doubtnut.com/l/_EFPAVBQ8eY87

Answer: A

° Watch Video Solution

45, Given (at 25° O):
C (s, graphite) — C(g), AH® = + 713.64kJmol !

1
5 Ha(g) — H(g), AH® = + 218kJ - mol ~*

6C(s, graphite)+ 3H,(g) — CsHg(g), AH® = + 82.93kJ - mol !
At 25° C, if the energy of C H and C-C bonds are 418 and 347 kJ - mol ~*
respectively, then the C = C bond energy is-

A. +679.8kJ - mol

B. +652.63kJ - mol '

C. +808.75k.J - mol

D. +763.39kJ - mol !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_EFPAVBQ8eY87
https://dl.doubtnut.com/l/_0pi2YxtMtEz3

46. A H value for the given reactions at 25° C are-

C3Hg(g) — 3C(s) + 4H,(g), AH® = 103.8kJ - mol ~*

2H,(g) + O5(g9) — 2H,0(1), AH® = — 571.6kJ - mol ~*

CoHi(g) + +0s(a) — 2004(g) + 8H,0(1), AH® = — 1560k, - mol*
CHy(g) + 20,5(g9) — CO5(g) + 2H,0(1), AH® = — 890kJ - mol ~*
C(s) + O5(g9) — CO5(g), AH® = — 393.5kJ - mol *

Calculate AH? for the reaction at 25°C
C3Hs(g) + Hy(g) — C2He(g) + CHu(g)
A.+98.45kJ
B. —55.70kJ
C.62.37kJ

D. —47.25kJ

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0pi2YxtMtEz3
https://dl.doubtnut.com/l/_BnUbfToGrNP8
https://dl.doubtnut.com/l/_80SghkaGoM6n

47. At 0°C and normal pressure, the enthalpy of fusion of ice is
334.7J - g~ !. At this temperature and pressure, if 1 mol of water iis
converted into 1 mol ice, then the change in entropy of the system will be-

A16.7] - K !

B.—16.7J - K !

C.22.06J - K !

D. —22.06J - K !

Answer: D

o Watch Video Solution

48.Given: NH3(g) + 3Cly(g9) — NCl3(g) + 3HCl(g), — AH;
Ny(g) + 3Ha(g9) — 2NHj3(g), AH,
H,(g) + Cly(g9) — 2HCl(g), AH;

Heat of formation (AHf) of NCl3 in terms of AH;, AHy and AH; is-

AH,

A. —
AH, + —

3
— ~AH;


https://dl.doubtnut.com/l/_80SghkaGoM6n
https://dl.doubtnut.com/l/_b6l8hR5xHAqe

B.AH, + —— — S AH;
AH, 3
CAH — — 2 5 AH;

D. none of these

Answer: A

o Watch Video Solution

49. When 1 g of graphite is completely burnt in a bomb calorimeter, the
temperature of the bomb and water rises from 25°C to 30.5°C. If the
heat capacity of the calorimeter is 5.96kJ - °C ', then the heat of
combustion per mole of graphite at constant volume is-

A —357.13kJ - mol ™

B. —289.71kJ - mol ~*

C. —393.36k.J - mol !

D. —307.94kJ - mol 1


https://dl.doubtnut.com/l/_b6l8hR5xHAqe
https://dl.doubtnut.com/l/_HRuGcSLRGFH9

Answer: C

° Watch Video Solution

50. The volume of a gas is reduced to half from its original volume. The

specific heat will -

A. reduce to half

B. double

C.remain constant

D. increase four times

Answer: C

° Watch Video Solution

51. For which molar specific heat is temperature independent-


https://dl.doubtnut.com/l/_HRuGcSLRGFH9
https://dl.doubtnut.com/l/_gTnsqrfd5Dw5
https://dl.doubtnut.com/l/_Ynx02xngC9dY

A.argon

B. hydrogen

C. nitrogen

D. carbon dioxide

Answer: A

° Watch Video Solution

52. Which of the following quantities are stable functiond-

A.q

B. g+w

D. U+PV

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ynx02xngC9dY
https://dl.doubtnut.com/l/_JzgRqH1USIZy

53. Which of the following comments are true-

A.only for an ideal gas, Cp ,,, > Cy
B.for any gas, Cp ,,, > Cy
C.for a solid substance, Cp ,, =~ Cy ,

D. for 'n' mol of ideal gas, Cp ,,, — Cy ,,, = nR

I

Answer: B::C::D

° Watch Video Solution

54.When 3g of ethane gas is brunt at 25° C, 156 k] of heat is liberated. If
the standard enthalpies of formation for CO5(g) and H,O(l) are -393.5
and -285.8 kJ - mol ! respectively, then for ethane gas-

A. standard heat of combustion = — 1560kJ - mol ~*

B. standard heat of formation = — 67.9kJ - mol !


https://dl.doubtnut.com/l/_JzgRqH1USIZy
https://dl.doubtnut.com/l/_z506wZqYnUNH
https://dl.doubtnut.com/l/_CtSiPNOymmxt

C. standard heat of combustion=-832kJ - mol ~!

D. standard heat of formation =-84.4k.J - mol L.

Answer: A::D

° Watch Video Solution

55. A reaction is spontaneous at a temperature of 300K, but it is non-

spontaneous at a temperature of 400K. If AH and AS for the reaction

do not depend on temperature, then-

AAH >0

B.AH <0

CAS>0

D.AS <0

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_CtSiPNOymmxt
https://dl.doubtnut.com/l/_2PkcFKP2mGgy

56. The reaction, 305(g9) — 203(g), is non-spontaneous at

temperature. Hence-

A. the reverse reaction is spontaneous at any temperature

B.AH < 0 and AS < 0for the reverse reaction

C.AH > 0, AS > 0for the reverse reaction

D.AH < 0 and AS > 0for the reverse reaction

Answer: A::D

any

o Watch Video Solution

57. For isothermal free expansion of an ideal gas-

AAU =0

B.AS <0

C.AS >0


https://dl.doubtnut.com/l/_2PkcFKP2mGgy
https://dl.doubtnut.com/l/_wJCwqFhYxk5l
https://dl.doubtnut.com/l/_svyE4lFFtocG

D.AH >0

Answer: A::C

° Watch Video Solution

58. The changes in which of the following quantities are zero for a cyclic

process-

A. enthalpy

B. work

C. entropy

D. internal energy

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_svyE4lFFtocG
https://dl.doubtnut.com/l/_nr2s0nrVJ6b5

59. Which of the following relations are true for the reaction,

PCls(g) — PCls(g) + Cly(g)-

AAH <0

B.AG >0

CAS<O

D.AS >0

Answer: B::D

o Watch Video Solution

60. Identify the correct statement-

A. standard state of bromine (25° C, 1latm) is Brs(g)
B. C(graphite,s) — C (diamond, s),here AH # 0
C.standard enthalpy change for the reaction

N5(g) + O2(g) — 2NO(g) at 25°C and 1 atm is standard


https://dl.doubtnut.com/l/_yH0MfocU9k2Q
https://dl.doubtnut.com/l/_DsBLrXzwyHrc

enthalpy of formation of NO(g)

D.at a particular temperature and pressure, if AH = zkJ for the

reaction A + 3B — 2C then AH = —% k] for the reaction

1 3
—A+ —B
C—>2 +2

Answer: B::D

o Watch Video Solution

61. Which of the following statement are correct-

A.in any adiabatic process, AS;,; = 0
B. in isothermal expansion of an ideal gas, AH = 0

C.an endothermic reaction will be spontaneous if in this reaction

ASsys >0

D. heat capacity is a path depend quantity

Answer: B::C::D


https://dl.doubtnut.com/l/_DsBLrXzwyHrc
https://dl.doubtnut.com/l/_PDLsUCpCToCA

o Watch Video Solution

62. Correct statements are-

AA+ B — D,AH = zkJ. This reaction is performed in the
following two steps: (i) A + B — C
(ii) C — D.If in step (i) AH = ykJ, then AH = (x — y)J in step
(ii)

B.For a spontaneous process occuring in an isolated system
AS,ys > 0 at equilibrium

C.in a spontaneous chemical reaction at constant temperature and
pressure, AG = — TASqur

D.in a chemical reaction AH > 0 and AS > 0. The reaction attains
equilibrium at temperature, T,. At constant pressure and constant

temperature TK the reaction will be spontaneous, if T' > T..


https://dl.doubtnut.com/l/_PDLsUCpCToCA
https://dl.doubtnut.com/l/_eQeQL302uEkH

Answer: A::D

o View Text Solution

63. Some reaction and their AH values are given below:
C(graphite, s)+ %Oz(g) — CO(g), AH? = ak

CO(g) + 501(g) ~ CO(g), A" = bl

Hy(g) + %Oz(g) — H,0(l), AH® = ck

CHy(g) + 205(g9) — CO4(g) + 2H,0(1), AH® = d K
2C(gaphite, s)+3H,(g) — CoHg(g), AH® = m K

Which of the following statements are correct-
A. standard heat of formation
CHy(g) = (a +b+ 2c — d)kJ - mol *
B. standard heat of combustion
CyHg = (2a + 2b + 3¢ — m)kJ - mol !
C.standard heat of combustion of carbon = akJ - mol ~*

D. standard heat of formation of CO,(g) = (a + b)kJ - mol .

of

of


https://dl.doubtnut.com/l/_eQeQL302uEkH
https://dl.doubtnut.com/l/_yecHkg4PvrUO

Answer: A::B::D

° Watch Video Solution

64. At 25°C, in which of the given reactions do standard enthalpies of
reactions indicate standard enthalpies of formation of the product in the

respective reactions-

A Ho(g) + 50s(9) — Hr0()

B. Na(s) + %C’b(g) — NaCl(s)

C.CO(g) + %02(9) — COs(9g)

0. 5 H(g) + Io(s) — HI(g)

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_yecHkg4PvrUO
https://dl.doubtnut.com/l/_ax3SDC5ipVHj

65.1. CaCO3(s) — CaO(s) + CO4(g)
1
1. SO5(g) + 502(9) — S03(g)
. PCly(g) — PCls(g) + Cly(g)
IV. N>(g) + O1(g) — 2NO(g)
For which of these reactions, P-V work is negative-
Al
B. I

c. 1

D. IV

Answer: A::C

o Watch Video Solution

66. Which of the given reactions are endothermic in nature-

A. combustion of methane


https://dl.doubtnut.com/l/_VLZeNNPSRIEY
https://dl.doubtnut.com/l/_2PjLMYRF07xw

B. decomposition of water

C. dehydrogenation of ethane to ethene

D. conversion of graphite to diamond

Answer: B::C::D

o Watch Video Solution

67. At constant volume and 298K, 1 mol of a gas is heated and the final
temperature is 308K. If heat supplied to the gas is 500), then for the

overall process-

A. w=0

B.w = — 500J

C. AU = 500J

D.AU =0
Answer: A::C

[ - |


https://dl.doubtnut.com/l/_2PjLMYRF07xw
https://dl.doubtnut.com/l/_lpTeOiRw0L3e

| @J Watch Video Solution J

68. True for spontaneous dissolution of KCl in water are-

AAG <0

B.AH >0

CAS,, <0

D.AH <0

Answer: A::B

° Watch Video Solution

69. When a bottle of perfume is opened, odorus molecules mix with air
and diffuse gradually throughout the room. The correct facts about the

process are-

AAS=0


https://dl.doubtnut.com/l/_lpTeOiRw0L3e
https://dl.doubtnut.com/l/_Yaq08jwpgeAm
https://dl.doubtnut.com/l/_6hXej8EpSwf6

B.AG < 0

CAS >0

D.AS <0

Answer: B::C

o Watch Video Solution

70.At 0° C and 10 atm pressure 14g of oxygen is subjected to undergo a
reversible adiabatic expansion to a pressure of 1 atm. Hence in this
process-

A. final temperature of the gas is 141.4K

B. final temperature of the gas is 217.3K

C. work done=293.2 cal

D. work done=-286 cal

Answer: A::D

[ - |


https://dl.doubtnut.com/l/_6hXej8EpSwf6
https://dl.doubtnut.com/l/_7GtqzPhXhYVD

| @J Watch Video Solution J

71. Choose the reactions in which the standard reaction enthalpy (at

25° C) represent the standard formation enthalpy of the product-

A Hylg) + 304(g) —+ Ho0()

B. Na(s) + %Clz(g) — NaCl(s)

ccmm+%Mm%C%@

1

ugm@+§mm%HW)

Answer: B::D

° Watch Video Solution

VERY SHORT TYPE QUESTIONS

1. (i) Which type of system does not interact with its surroudings?

(ii) Classify the following systems into open, closed and isolated sysstem:


https://dl.doubtnut.com/l/_7GtqzPhXhYVD
https://dl.doubtnut.com/l/_Y84JA7CuVEY6
https://dl.doubtnut.com/l/_tMSu4kwCLlUJ

(a) a plant (b) certain amount of a liquid enclosed in a container with

rigid, impermeable and adiabatic wall.

° Watch Video Solution

2. If the volume and density of 5g of pure iron sample are 'V' and 'd'
respectively then what will be the volume and density of 10 g of the same

sample?

° Watch Video Solution

3. Why is the enthalpy (but not molar enthalpy) of a systemm an

extensive property?

° Watch Video Solution

4. Show that the unit of 'PV' is the unit of work or energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_tMSu4kwCLlUJ
https://dl.doubtnut.com/l/_M9InCwds26rk
https://dl.doubtnut.com/l/_b3KKI1tV7Uj8
https://dl.doubtnut.com/l/_v0OYcMVKKvNu

5. Specific heat capacity of 10g of a simple of aluminium is x cal

-g~ 1. K1 Is the vlaue of specific heat capacity of 5g of that sample
x

2cal-g_1-K_1?

° Watch Video Solution

6. On which factors does the change in a state function depend?

° Watch Video Solution

7. The initial state of a system is A. this system participates in the
following process: A — B — C — A. What will be the change in

internal energy of the system is this process?

° Watch Video Solution



https://dl.doubtnut.com/l/_v0OYcMVKKvNu
https://dl.doubtnut.com/l/_QUuAWV3dzwOr
https://dl.doubtnut.com/l/_bI6DirZ3wnZt
https://dl.doubtnut.com/l/_jEWSlQ0PCKVo

8. Which of the following is (are) not a state function?

(i) Enthalpy (ii) Heat capacity (iii) Heat (iv) Work done.

° Watch Video Solution

9. Among pressure of the system and the surroundings, which one is
represented by 'P' in the equation H = U + PV? What would be the

change in enthalpy for the reaction As(s) + Bs(g) — 2AB(g)?

° Watch Video Solution

10. At T K, what will be the value of (H-U) for 1 mol of ideal gas?

° Watch Video Solution

1. In an isothermal expansion of an ideal gas both AH and AU are

zero. What will be the values of AU and AH in isothermal compression


https://dl.doubtnut.com/l/_s8ZhTy0hnAZC
https://dl.doubtnut.com/l/_yxE1eLB4aAcn
https://dl.doubtnut.com/l/_iOqfEG7JLByb
https://dl.doubtnut.com/l/_LO1ETmrgn8gf

in an isolated system?

° Watch Video Solution

12. What will be the value of the change in internal energy of a process

occurring in an isolated system?

° Watch Video Solution

13.1n a process, q cal heat is absorbed by a closed system. If work done by
the system is w cal, then what will be the value of the change in internal

energy (AU) in this process?

° Watch Video Solution

14. For a process occurring in a closed system, AU = q. If only pressure-
volume work is performed by the system then which type of process is

this?



https://dl.doubtnut.com/l/_LO1ETmrgn8gf
https://dl.doubtnut.com/l/_ZvJ5Ulg4lUhF
https://dl.doubtnut.com/l/_Nv0JzCRaXTqS
https://dl.doubtnut.com/l/_FnqoKEwJKmMu

| ° Watch Video Solution

15. The amount of heat released by a system at constant pressure is 20 kJ.

What will be the value of AH in this process?

° Watch Video Solution

16. For an ideal gas Cy ,, = 12.47J - mol ' - K~ '. What will be the

value of Cp , ?

° Watch Video Solution

17. Aliquid in a closed adiabatic container is stirred. Among AU, w and g

, Which one will be zero?

° Watch Video Solution



https://dl.doubtnut.com/l/_FnqoKEwJKmMu
https://dl.doubtnut.com/l/_7FZoz4HyEAgT
https://dl.doubtnut.com/l/_xoMXIJ0BLECS
https://dl.doubtnut.com/l/_algI356FUQSL

18. If the temperature of 1 mol of an ideal gas is doubled then what will be
the change in value of internal energy? Will it increase, decrease or

remain the same?

° Watch Video Solution

19. 2H, + O3 — 2H,0, AH = — 571.6kJ. Does this equation express

the thermochemical equation for the formation of H,O?

° Watch Video Solution

20. What temperature and pressure are usually considered as the

standard state of a substance?

° Watch Video Solution



https://dl.doubtnut.com/l/_GDjJr3t4TkV1
https://dl.doubtnut.com/l/_mX88CchbUENn
https://dl.doubtnut.com/l/_tDeyhiRHy2i9

21. Which allotropic form of carbon is considered as a source of carbon in

the formation reactions of carbon compounds at 25°C and 1atm ?

° Watch Video Solution

22. Which of the following two reactions indicates the formation reaction

of Hi(g) at 25° C' and 1 atm?

() 5 Hal) + 5 B(9) — HI(g)

(i) 5 Ho(9) + 5 ho(s) — HI(g)

° Watch Video Solution

23. Between O,(g) and O3(g), whose standard enthalpy of formation

(AHJ?) is taken as zero at 1atm and 25° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_NFRLJHXovVZC
https://dl.doubtnut.com/l/_Eif6k7j25Y0u
https://dl.doubtnut.com/l/_Vx0OyZFfD91Y

24. In which of the following reactions the standard heat of reaction is
equal to the standard heat of formation of CaBrs(s) at 25°C?
(i) Ca(s) + Bry(l) — CaBry(s)

(ii) Ca(s) + Bray(g) — CaBry(g).

° Watch Video Solution

25. Heat required to vaporise 1 g of water at 100° C and 1 atm is 2.26 k.
What is the enthalpy of vaporisation of water at this temperature and

pressure?

° Watch Video Solution

26.1 mol of H,O(1) is formed when 1 mol of H " ions and 1 mol of OH ~
ions react together is aqueous solution. Does this reaction represent the

formation reaction of water?

° Watch Video Solution



https://dl.doubtnut.com/l/_QycrioGxam4M
https://dl.doubtnut.com/l/_kFpDNRQHEA6U
https://dl.doubtnut.com/l/_v55E2arylaiA

27. Consider the reaction:

(i) A2(s) + Ba(g) — Aa(g) + Ba(g9), AH = —z K

(i) A>(g) + Ba(g9) — 2AB(g), AH = —ykK

What is the value of the change in enthalpy for the following reaction

As(s) + Bz(g9) — 2AB(g) ?

° Watch Video Solution

28. S(monoclinic, s) — S(rhombic, s). What is enthalpy change of this

process called?

° Watch Video Solution

29.
1
Hy(g) + 502(9) = H " (aq) + OH " (aq), AH = — 228.5k] - mol ™"

f AHJ? [Hﬂ = 0, then what will be the value of AHJ? [OH‘} ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0Xcp31tSEGkQ
https://dl.doubtnut.com/l/_m0XFrRLzPGTu
https://dl.doubtnut.com/l/_rPd3o84ruI2B

30. The bond dissociation energies of three A-B bonds in ABj3(g)
molecule are x,y and z kJ - mol ~ ! respectively. What is the bond energy

of A-B bond?

° Watch Video Solution

31. Why is the heat of reaction of a reaction occurring in a bomb
calorimeter equal to the change in internal energy of the reaction

system?

° Watch Video Solution

32. For which type of molecule the bond energy is equal to the bond

dissociation energy?

° Watch Video Solution



https://dl.doubtnut.com/l/_dQWaj1racEsX
https://dl.doubtnut.com/l/_U96OuRaQYIuV
https://dl.doubtnut.com/l/_ZVAmYgfKBVLC

33. What will be the difference between AH and AU in the combustion

reaction of CqHg(g) at 25° C?

° Watch Video Solution

34. Write down the relation between AH and AU for the following
reaction:

CH3COOH (aq) + NaOH(aq) — CH3COON(aq) + HyO(l).

° Watch Video Solution

35. If the bond energy of C-H bond is +41618 kJ - mol ~ !, then what will

be the enthalpy of formation of C-H bond?

° Watch Video Solution

36. What is the most important feature of Hess's law?

| e |


https://dl.doubtnut.com/l/_jC1irmQa0Suv
https://dl.doubtnut.com/l/_NQbFyBMBcw1r
https://dl.doubtnut.com/l/_b0PBQcQVOwcw
https://dl.doubtnut.com/l/_VPPiK7nFkSnX

l &J Watch Video Solution J

37. The standard bond dissociation energy of As(g), B2(g) and AB(g)
molecules are x, y and z kJ - mol ' respectively. What will be the

standard enthalpy of formation of AB(g)?

° Watch Video Solution

38. At temperature TK the difference between AH and AU for the

1 1
following reaction is + ERT: A+ 532(9) — AB(g).

What is the physical state of A (solid or gas)?

° Watch Video Solution

39. Give an example of a spontaneous process in which the change in

enthalpy of the system is positive.

° Watch Video Solution



https://dl.doubtnut.com/l/_VPPiK7nFkSnX
https://dl.doubtnut.com/l/_Ou41wPkls63u
https://dl.doubtnut.com/l/_RkPpBFyJYcph
https://dl.doubtnut.com/l/_vWuH1eNmQfPo

40. What will be the sign of enthalpy change and entropy change for a

process to be spontaneous at all temperature?

° Watch Video Solution

41. What will be the signs of AG for melting of ice at 267 K and 276K

temperature and 1 atm pressure?

° Watch Video Solution

42. Water and ice remain in equilibrium at 0° C' and 1 atm pressure. What

will be the value of AG and the sign of ASgygem at this equilibrium?

° Watch Video Solution

43. Which one of the following relation or expression is true for a

spontaneous process of AG = 0, AH = TAS, AG > 0, AG < 0?

| e |


https://dl.doubtnut.com/l/_a32xa4kbVdgw
https://dl.doubtnut.com/l/_S8htijp9Yjxx
https://dl.doubtnut.com/l/_kSpBwaMOMsGg
https://dl.doubtnut.com/l/_Ck7lb617strP

| & Watch Video Solution I

44. What will be the sign of entropy change for the process

I(g) = Ix(s) ?

o Watch Video Solution

45. What will be the change in entropy of the surroundings in a

spontaneous process occurring in an isolated system?

o Watch Video Solution

46. s the entropy of the universe constant?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ck7lb617strP
https://dl.doubtnut.com/l/_lxxjkbyhvmZS
https://dl.doubtnut.com/l/_wRNKiqz3MVKZ
https://dl.doubtnut.com/l/_T4X1SYL5c88R

47.Given an example of a process in which the change in enthalpy of the

system is negative.

° Watch Video Solution

48. What sign (+ or -) of entropy change in an endothermic reaction

makes the reaction non-spontaneous at any temperature?

° Watch Video Solution

49. In which case the AS;,; will be maximum between the following two
processes-

(i) ice — water

(i) (s) — Lx(g).

° Watch Video Solution



https://dl.doubtnut.com/l/_50W2NR0GCHuv
https://dl.doubtnut.com/l/_66HghFoDrrCc
https://dl.doubtnut.com/l/_vuIT8EfYr1VA

50. Predict the sign of AS? for the given reaction?

2H,5(g) + 305(g9) — 2H,0(g) + 250;(g).

° Watch Video Solution

51. Does the Gibbs free energy of a substance decrease or increase if the

amount of the substance is increased?

° Watch Video Solution

52.1n a process, the value of the change in entropy of the system and its
surroundings are x and -y J - K " If z > gy, then will the process be

spontaneous?

° Watch Video Solution



https://dl.doubtnut.com/l/_hegnq0z9s6p6
https://dl.doubtnut.com/l/_qY9zLaOH9HZ1
https://dl.doubtnut.com/l/_stNhbLIa06QU

53. The change in entropy of the system in a process A —+ B — C'is
25J - K ~'. If the change in entropy of the system in the step B — C'is
15 J - K !, then what will be the change in entropy of the system in the

step B — A?

° Watch Video Solution

FILL IN THE BLANKS

1.Sign of AU in adiabatic expansion of a gas is

° Watch Video Solution

2. In a process g>0, but w=0. so, the internal energy of the system will

(increase/decrease)

° Watch Video Solution



https://dl.doubtnut.com/l/_KrQMvJGj1VSK
https://dl.doubtnut.com/l/_QffxLjRIqE5L
https://dl.doubtnut.com/l/_AyBkfi9ttIEm
https://dl.doubtnut.com/l/_S4PCpe5UZHea

° Watch Video Solution

4. Volume of a substance is an property while molar volume of a

substance in an property.

° Watch Video Solution

5. Specific heat capacity of a substance is x cal - g ~! - °C 1. Specific heat

capacity of 100g of that substance will be

° Watch Video Solution

6. Molar heat capacity of a substance at constant pressure is than

that at constant volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_S4PCpe5UZHea
https://dl.doubtnut.com/l/_oMs47LaGrfbF
https://dl.doubtnut.com/l/_OkXoGEiWCf7e
https://dl.doubtnut.com/l/_Y3W257C7DMUu

7. In Vaporisation of water, the signs of q and w are and

respectively.

° Watch Video Solution

8. For a process occurring at constant volume, AU = + 10kJ. In this

process, q=

° Watch Video Solution

9. In isothermal expansion of 1 mol of an ideal gas, ¢ = + 12kJ. The

value of w= and AU=

° Watch Video Solution

10. In a chemical reaction, if the total enthalpies of reactants and

products are Hr and Hp respectively then Hp > Hp, for reaction


https://dl.doubtnut.com/l/_808Pej1YzmZ5
https://dl.doubtnut.com/l/_PyHvOsVctFco
https://dl.doubtnut.com/l/_K1C8TaTyAHg7
https://dl.doubtnut.com/l/_TTl8HojaPfRG

and Hg > Hp for reaction.

° Watch Video Solution

1. At 25° C, the standard state of liquid ethanol means __ ethanol at

25°C'and __ pressure.

° Watch Video Solution

12. Given:
C3Hg(g) + 504(g) — 3CO04(g) + 4H,O0(l) and C3Hg(g) + 502(g) — 3C!
. At a fixed temperature and pressure between these two reactions the

heat evolved in the second reaction is than that in the first one.

° Watch Video Solution

13. At 25°C and 1 atm, the standard reaction enthalpy for the reaction

C(graphite, s)+O3(g) — CO5(g) is the of CO,(g).



https://dl.doubtnut.com/l/_TTl8HojaPfRG
https://dl.doubtnut.com/l/_13fXyG80x0Ci
https://dl.doubtnut.com/l/_fHtFlAqBM0ax
https://dl.doubtnut.com/l/_RsdUQQxR7GBR

| o Watch Video Solution

14. At 25°C and 1 atm, standard reaction enthalpy for the reaction,

CH,(g) + 205(g9) — COs(g9) + 2H,0(l) is of CHy(g).

o Watch Video Solution
15. At 25°C, for the reaction,
H ™" (aq) + OH " (aq) — H,O(l), AH® = —57.3kJ - mol~'. If the

ionisation enthalpy of HCN in water by 452 kJ-mol ', then the
standard heat of reaction (in k:J-mol_l) for the reaction,
HCN(aq) + NaOH(aq) — NaCN(aq) + H,O(l), in dilute aqueous

solution is-

o Watch Video Solution

16. The change in entropy for the process

KCl(s) + 100H,O(l) — KCI(100H,0) is called


https://dl.doubtnut.com/l/_RsdUQQxR7GBR
https://dl.doubtnut.com/l/_Bn8ZPGtafx2l
https://dl.doubtnut.com/l/_hTFH99dtCbIA
https://dl.doubtnut.com/l/_7xdMYfKvwCbU

° Watch Video Solution

17. At 25°C and 1 atm if the bond energy of Cl,(g) is 242kJ - mol !,
then the standard enthalpy of atomisation of chlorine at the same

temperature+

° Watch Video Solution

18. In the reaction AS;,; = zJ - K~ ! and ASyy, = —yJ - K1 The

reaction will be spontaneous if

° Watch Video Solution

1 o
19. In the cyclic process A — BC — A the change in entropy of the

system are AS;, ASy&AS;. AS; + ASy; + AS; =

o Watch Video Solution



https://dl.doubtnut.com/l/_7xdMYfKvwCbU
https://dl.doubtnut.com/l/_jXjxfH2zxfsa
https://dl.doubtnut.com/l/_QLIHnB72spKP
https://dl.doubtnut.com/l/_R7KMHr1PV1Fi
https://dl.doubtnut.com/l/_EDvFBQDyefE2

20. NH,CI(s) + HyO(l) — NH," (ag) + Cl” (ag). it is an
endothermic process. In this process the signs (+ or -) of AS,,, and

ASgr are_and __ respectively.

° Watch Video Solution

21. A reaction is non-spontaneous at all temperature but the reverse
reaction is spontaneous at all temperature. The signs (+ or -) of

AH and AS;,, for the reverse reaction are and respectively.

° Watch Video Solution

22.In an exothermic process AS;,; < 0. In this reaction the sign (+ or -)
of ASg.; is . This reaction will be spontaneous if the numerical value

of AS,,s is ____than that of AS,,, .

° Watch Video Solution



https://dl.doubtnut.com/l/_EDvFBQDyefE2
https://dl.doubtnut.com/l/_AXu2tOv1Jw1x
https://dl.doubtnut.com/l/_tH4HcMYBStkz

23. In a spontaneous process occurring at constant pressure and at
temperature TK, AH > 0, AS > 0.In this process the numerical value of

AH is than that of

° Watch Video Solution

SHORT TYPE QUESTIONS

1. Assuming the system performs only pressure-volume work, show that
heat absorbed by a closed system at constant volume is equal to the

increase in its internal energy.

° Watch Video Solution

2. Assuming the system performs only pressure-volume work, show that
heat evolved by a closed systemm at constant pressure is equal to the

decrease in its enthalpy.

.Y l


https://dl.doubtnut.com/l/_pgDnRdwLJ3fc
https://dl.doubtnut.com/l/_yNxHEU59lD5I
https://dl.doubtnut.com/l/_7wpjKSqyWRt3
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3. Show that the total energy of ann isolated system always remains

constant.

° Watch Video Solution

4. Why is the temperature of a system a state function?

° Watch Video Solution

5. What are the conditions for a system to be in thermodynamic

equilibrium?

° Watch Video Solution

6. Give one example for each of an isobaric and isothermal process.

| ° Wiak A \tdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_7wpjKSqyWRt3
https://dl.doubtnut.com/l/_3ghcJ4zfAFZU
https://dl.doubtnut.com/l/_9tSGidXsV0pe
https://dl.doubtnut.com/l/_0Z3xSprS5319
https://dl.doubtnut.com/l/_qMiqMBhvjojx
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7.Why is the sudden expansion or compression of a gas considered to be

an adiabatic process ?

° Watch Video Solution

8. Give thermodynamic definition of heat and work.

° Watch Video Solution

9.Internal energy is a property of a system, but heat is not- explain.

° Watch Video Solution

10. Show that both heat and work are path dependent quantities.

° Watch Video Solution



https://dl.doubtnut.com/l/_qMiqMBhvjojx
https://dl.doubtnut.com/l/_4PVTR7BRK64S
https://dl.doubtnut.com/l/_qF7T6m6ROIbC
https://dl.doubtnut.com/l/_4QcjpL0EhoYx
https://dl.doubtnut.com/l/_VtQxwvZ1hp7X

1. Why does the internal enegy of a system increases with rise in

temperature?

° Watch Video Solution

12. What does pressure-volume work mean? Why is it considered that
work done by a system is negative but work done on the system is

positive?

° Watch Video Solution

13. Show that for an ideal gas the difference between the molar heat
capacities at constant pressure and at constant volume is equal to the

universal gas constant (R).

° Watch Video Solution



https://dl.doubtnut.com/l/_wJk4CFw5zwBZ
https://dl.doubtnut.com/l/_GVj4DXKYxswM
https://dl.doubtnut.com/l/_WQvnFhdm90ww

14. In case of a solid or a liquid substance Cp ,,, = Cy ,, but in case of

gaseous substances Cp ,,, > Cy .. Explain.

° Watch Video Solution

15. For liquid ethanol at 25°C, AH}? = — 277.69kJ - mol '. Represent
the thermochemical equation showing the formation reaction of liquid

ethanol.

° Watch Video Solution

16. Reaction enthalpy for an exothermic reaction is negative- why?

° Watch Video Solution

17. For which of the following reactions does the standard enthalpy of

reaction represent the standard enthalpy of formation of CH,(g)?


https://dl.doubtnut.com/l/_W6P0MtYn1Jnd
https://dl.doubtnut.com/l/_bFonJK9l4mDu
https://dl.doubtnut.com/l/_ij3Y6NV9DEQu
https://dl.doubtnut.com/l/_RZVCdn1kQVoX

Explain it.
(a) C(diamond, s)+4H>(g) — CHy(g)

(b) C(graphite, s)+O5(g9) — CHy(g).

° Watch Video Solution

18. Given: C(graphite, s)4+O5(g) — CO,(g), AH® = x;
1
C(graphite, s)+ 502(9) — CO(g), AH® = z,
1
CO(g) + 502(9) = COx(g), AH" = zy

Express 3 in terms of 1 and x5.

° Watch Video Solution

19.At 25° C, AH}? = O for graphite, but for diamond AH}? # 0. Why?

° Watch Video Solution

20. Mention two applications of Hess's law.



https://dl.doubtnut.com/l/_RZVCdn1kQVoX
https://dl.doubtnut.com/l/_4c8i1uaZMnWn
https://dl.doubtnut.com/l/_D4dsAd2Df7R5
https://dl.doubtnut.com/l/_w8y0GQeDgqQK

| ° Watch Video Solution

21. "At 25°C, the standard heat of combustion of graphite is

—94300cal - mol ~ '"-what does it mean?

° Watch Video Solution

22. "At 25°C, the standard heat of formation of HyO(l) is

— 9285.83k.J - mol ~"-What does it mean?

° Watch Video Solution

1 1
23. §A2(g) + EBg(g) — AB(g), AH = — 50kcal. If the bond
energies of A5(g), Bo(g) and AB(g) are x kcal - mol ~* %kcal - mol !

and x kcal - mol ~! respectively then what will be the value of x?

° Watch Video Solution



https://dl.doubtnut.com/l/_w8y0GQeDgqQK
https://dl.doubtnut.com/l/_Ms8QGjTVL2YA
https://dl.doubtnut.com/l/_eoma3Fu3QOHT
https://dl.doubtnut.com/l/_GOAhBKRFGlZU
https://dl.doubtnut.com/l/_bzWVXUkZ56AW

1
24. C(s)+ 502(9) — CO(g), AH = — 110.4kJ. Does this AH

represent enthalpy of combustion of carbon?

° Watch Video Solution

25. Give two examples of spontaneous process.

° Watch Video Solution

26. When an adiabatic process is said to be an isoentropic process ?

° Watch Video Solution

27. An exothermic reaction associated with decrease in entropy takes
place spontaneously at high temperature, but does not occur

spontaneously at low temperature, explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_bzWVXUkZ56AW
https://dl.doubtnut.com/l/_SzpGwDT0crYB
https://dl.doubtnut.com/l/_gSaf8rXQfBHN
https://dl.doubtnut.com/l/_nMF7Q7QJfgU6

28. What are the conditions of spontaneity and equilibrium for a process

in an isolated system?

° Watch Video Solution

29. Cl(g) + Cl(g) — Cly(g). What will be the sign of AH and AS in

this reaction?

° View Text Solution

30. Why is soild NaCl soluble in water although enthalpy of solution for

NaCl in water is positive?

° Watch Video Solution

31. Why is the entropy of ice less than that of water?

° Watch Video Solution



https://dl.doubtnut.com/l/_Diz5Yi0PhAj0
https://dl.doubtnut.com/l/_537ifn6vP6R4
https://dl.doubtnut.com/l/_StvpbVjPalwk
https://dl.doubtnut.com/l/_KgPrXbj6B62W

32. Does the entropy of the system increase or decrease in the reaction:

205(g) — 305(g)? Explain with reason.

° Watch Video Solution

33.Why is (ASsystem + ASsurroundi_ngs) zero is a reversible process?

° Watch Video Solution

34. Many spontaneous processes are accompanied by decrease in

entropy-explain.

° Watch Video Solution

35.Why is the entropy of any pure and perfectly crystalline substance at O

K temperature zero?

s l


https://dl.doubtnut.com/l/_KgPrXbj6B62W
https://dl.doubtnut.com/l/_zpALmsnU66Fr
https://dl.doubtnut.com/l/_YqBwVu0NFWDE
https://dl.doubtnut.com/l/_PZu3Bpx14uGH
https://dl.doubtnut.com/l/_SIHc5tReT5ak

| ¥ Vvatch Video Solution )

36. Why solidification of water does not occur spontaneously although it

is an exothermic process?

° Watch Video Solution

37. Why is Gibbs free energy called 'free energy' ?

° Watch Video Solution

LONG TYPE QUESTIONS

1. For a closed system, determine the change in internal energy (AU)

when (a) q cal of heat is absorbed by the system and w cal of work is
performed on the system (b) q cal of heat is absorbed by the system and
w cal of work is performed by the system (c) q cal of heat is evolved by the

system and w cal of work is performed on the system (d) heat is not


https://dl.doubtnut.com/l/_SIHc5tReT5ak
https://dl.doubtnut.com/l/_UaWjjIpML5Lx
https://dl.doubtnut.com/l/_M5Hqz8GkFFDg
https://dl.doubtnut.com/l/_mfNwaaBpbnI4

absorbed or evolved by the system, but w cal of work is performed by the

system.

° Watch Video Solution

2.1 mol of an ideal gas participates in the following process:

P,V—>P,2V—>§,2V—>§,V—>P,V

Calculate the total work done in this process.

° Watch Video Solution

3. Identify the following processes each of which occurs in a closed
system. Consider only pressure-volume work is perforemd in these
processes.

@g=0,w>0,AU =0

(b)g > 0, AU > 0, w = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_mfNwaaBpbnI4
https://dl.doubtnut.com/l/_mSOItwxV8o0B
https://dl.doubtnut.com/l/_YOsOa07gyV24
https://dl.doubtnut.com/l/_17YsOaArCIyU

4.C¢Hg(l) — CgHg(g), in this transformation what will be the signs (+

or -) of the given quantities: qw, AH, AU. Explain.

o Watch Video Solution

5. For an ideal gas, Cy = ;R. (a) What will be the change in internal
energy (AU) of 1 mole of an ideal gas if its temperature is increased by
4K at constant volume ? What would be AU if the temperature of this
gas is increased by the same amount of constant pressure? keeping
pressure constant if the temperature of that same amount of gas is
increased by 4K then what will be the change in internal energy (AU) of

that gas? (c) give reason for different values of AU and AH ?

o Watch Video Solution

6. Give one example for each of the following processes-
(i) AP (system)=0 (ii) AV (system)=0

(iii) AT (system)=0


https://dl.doubtnut.com/l/_17YsOaArCIyU
https://dl.doubtnut.com/l/_blxfdOJ40BWr
https://dl.doubtnut.com/l/_xbK80QjEicUq

(iv) g=0

(v) AU(system)=0.

° Watch Video Solution

7. Give definition: (i) closed system (ii) adiabatic system (iii) open system

(iv) isolated system.

° Watch Video Solution

8. Explain with examples: (i) enthalpy of a system is an extensive property
(i) boiling point of a liquid is an intensive property (c) concentration is an

intensive property.

° Watch Video Solution

9. (i) 1 mol of an ideal gas expands isothermally and reversible from

(PLVIT) to (P, V5T'). Write down the equation showinig the amount of


https://dl.doubtnut.com/l/_xbK80QjEicUq
https://dl.doubtnut.com/l/_kZ1XECnvpAld
https://dl.doubtnut.com/l/_f5QyP1R18fa8
https://dl.doubtnut.com/l/_ooyJQ4fNhYtU

heat absorbed by the given ideal gas.

(ii) In an isothermal expansion of an ideal gas, the pressure of the gas
decreases from P; to P,. write down the equation of work done by the
gas in this process.

(iii) The temperature of 1 mol of an ideal gas is increased from 7T} and T5.
write down the equations for the changes in enthalpy and internal

energy.

o Watch Video Solution

10. State the condition at which AH = AU. For which reactions-(i)
AH > AU

(i) AH < AU ?

o Watch Video Solution

11. (i) What do you mean by standard enthalpy of formation?

(ii) Is the standard enthalpy of reaction of the following reaction equal to


https://dl.doubtnut.com/l/_ooyJQ4fNhYtU
https://dl.doubtnut.com/l/_H6bBCd46ntgL
https://dl.doubtnut.com/l/_j8IXJhjkxNS9

the standard enthalpy off formation of HyO(l) at

1
25°C': Hy(g) + 503(9) — H>0(l) ? Explain.

° Watch Video Solution

12. What do you mean by enthalpy of fusion? Explain it with example.

What is its significance?

° Watch Video Solution

13. What is enthalpy of vaporisation? Explain it with example. What is its

significance?

° Watch Video Solution

14. Give definition with example: (i) integral heat of solution (ii) heat of

dilution.

° Watch Video Solution



https://dl.doubtnut.com/l/_j8IXJhjkxNS9
https://dl.doubtnut.com/l/_Q1A0CYhfRuJy
https://dl.doubtnut.com/l/_GL6VscSpJ6cC
https://dl.doubtnut.com/l/_RDOucBHX5WMW

15. The lattice enthalpy of an ionic compound MX is AHj, and the total
enthalpy of hydration of M © and X ~ ions is AHj,q. Show that heat of

solution of this ionic compound AH,,; = AH, + AHyy.

o Watch Video Solution

16. (i) According to Hess's law it is possible to determine the enthalpy of
formation of a substance which cannot be measured directly-explain.

(ii) What do you mean by heat of transition?

o Watch Video Solution

17. (i) What are bond energy and bond dissociation energy?
(i) Why average value is always taken for the determination of bond

energy?

o Watch Video Solution



https://dl.doubtnut.com/l/_RDOucBHX5WMW
https://dl.doubtnut.com/l/_SILCHUmghcLh
https://dl.doubtnut.com/l/_gckrrmBAkqh8
https://dl.doubtnut.com/l/_774qYAlcXjfk

18. (i) What is the difference betweenn the enthalpy of formation and the
enthalpy of reaction? Explain with proper explain.
(i) what do you understand by the standard state of liquid benzene at

25°C'?

° Watch Video Solution

19. What do you mean by heat of reaction or enthalpy of reaction? What

are the factors on which heat of reaction depends?

° Watch Video Solution

20. (i) What do you mean by heat of reaction at constannt volume and
heat of reaction at constant pressure?
(ii) Establish the relation AH = AU = AnRT for a chemical reaction in

gaseous state.

° Watch Video Solution



https://dl.doubtnut.com/l/_d4KFb2vZh3hg
https://dl.doubtnut.com/l/_xo9kAOLcgOV4
https://dl.doubtnut.com/l/_oYXKg1g1Hq58

21. (i) Show that heat of reaction at constant volume is equal to the
change in internal energy of the system.
(ii) Show that heat of reaction at constant pressure is equal to the

change in enthalpy of the system.

° Watch Video Solution

22. (i) State annd explain with example the Hess's law of constant heat
summation.
(ii) Show that Hess's law is simply a corollary of first law of

thermodynamics.

° Watch Video Solution

23. Define: (i) Heat of combustion, (ii) Heat of formation, (iii) Heat of

neutralisation.

° Watch Video Solution



https://dl.doubtnut.com/l/_UZMmJcPXkXj7
https://dl.doubtnut.com/l/_t0h11LazLMXN
https://dl.doubtnut.com/l/_Swed9wznl7tB

24. Give reason for the necessity of second law of thermodynamics.

° Watch Video Solution

25. Write down the Clausius and Planck-Kelvin statement of the second

law off thermodynamics.

° Watch Video Solution

26. Define entropy from molecular point of view. At a particular
temperature the entropy of a substance in its gaseous state is greater
than that in liquid state which is in turn greater than in solid state-

explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_fwEzUBDqPyAd
https://dl.doubtnut.com/l/_cbUNeJtFq2th
https://dl.doubtnut.com/l/_dI0ByTZobpqt

27. What do you mean by entropy of fusion and entropy of vaporisation?

Give the mathematical expression of each.

° Watch Video Solution

28.What is the physical significance of entropy ? Write the second law of

thermodynamics in terms of entropy.

° Watch Video Solution

29. Show that in a process at constant temperature and pressure, the

Gibbs free energy change of a system, AG = — TAS,;a-

° Watch Video Solution

30. (i) What is the relation between Gibbs free energy change and

spontaneity of a process?


https://dl.doubtnut.com/l/_xjFsky6IaXex
https://dl.doubtnut.com/l/_0qBpSYbeROAX
https://dl.doubtnut.com/l/_aXgjJmzqtlYS
https://dl.doubtnut.com/l/_aUR8FW32YQ7F

(ii) Write down the relation between standard free energy change and

equilibrium constant.

° Watch Video Solution

31. If the value of AH and AS are of following type, then at what
condition a reaction will occur spontaneously?
() AH >0 and AS >0

(i) AH <0 and AS >0

° Watch Video Solution

32. Under which of the following conditions a reaction will occur
spontaneously?
() AH < 0and AS <0

(i) AH > 0 and AS < 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_aUR8FW32YQ7F
https://dl.doubtnut.com/l/_OBfyyrRNJra1
https://dl.doubtnut.com/l/_kfj6I3lDN0Nq
https://dl.doubtnut.com/l/_6T87iwr7rGxn

33. How does the spontaneity of an endothermic reaction depend on

temperature when (i) AS > 0 and (ii)) AS < 0?

° Watch Video Solution

34. How does the spontaneity of an exothermic reaction depend on

temperature when (i) AS > 0 and (i7)AS < 0?

° Watch Video Solution

35. There is not certainty that the reaction will be spontaneous even if

AH is negative-explain it, state its limitation and exception.

° Watch Video Solution

36. Give the mathematical definition of entropy change. Discuss the

relationship between entropy change & spontaneity of a process.

| ° Wiak A \tdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_6T87iwr7rGxn
https://dl.doubtnut.com/l/_QlWt7KZFJCAn
https://dl.doubtnut.com/l/_dAtNKyvYfxgo
https://dl.doubtnut.com/l/_aHQRVP5tf21j
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37. (i) Spontaneity of a process can be determined from the entropy
change and also from the Gibbs free energy change. But the Gibbs free
energy change in more useful than entropy change to determine the
spontaneity of a process. Explain it.

(i) Show that Gibbs energy change of a system at certain temperature

and pressure, AG = AH — TAS.

o Watch Video Solution

Numerical Problems

1. A certain amount of gas is expanded from a volume of 20 mL to 42.6 mL

by the following three processes (i) against zero pressure (ii) against
constant external pressure of 1.2 atm (iii) against constant external
pressure of 2.0 atm. Calculate the work done in each of the above three

processes.



https://dl.doubtnut.com/l/_aHQRVP5tf21j
https://dl.doubtnut.com/l/_bp1DPp5MPmbl
https://dl.doubtnut.com/l/_M6HpyOQo8Rhz
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2. At 27°C, 4.0g of He is expanded reversibly and isothermally when the
pressure drops from 10 to 1.0 atm. Calculate the work done in calorie,

assuming an ideal behavior of the gas.

o Watch Video Solution

3.At 27° C, 2 mol of an ideal gas is expanded from a volume of 10 L to 100

L. In this case what will be the maximum value of work done ?

o Watch Video Solution

4. At 27°C, 4.2gN, gas is expanded reversibly and isothermally from a
pressure of 10 atm to 1 atm. Calculate ¢, AU, AH and w for this

expansion. Assume N, gas behaves ideally.

o Watch Video Solution



https://dl.doubtnut.com/l/_M6HpyOQo8Rhz
https://dl.doubtnut.com/l/_r4PqTOb147bP
https://dl.doubtnut.com/l/_aAzEkdvW7lkJ
https://dl.doubtnut.com/l/_D2WvkNyfp6Qp
https://dl.doubtnut.com/l/_HEGNlOHnxwzI

5.1 mol of an ideal gas is expanded from volume V; to 10V; . If work
done by the gas is 10 k] and the initial pressure of the gas is 1 X 107 Pa,
then calculate V;. What will be the temperature of the gas if the amount

is 2 mol ?

o Watch Video Solution

6.2 mol of an ideal gas participates in the following process -
Lo

(a) Calculate total work done and total heat change.

(b) Calculate AU and AH of the overall process.

o View Text Solution

7.(i) The pressure and temperature of 0.8 g of He gas are 1 atm and 298 K
respectively. If 400 ) of heat is applied to the gas at constant volume,
what will be change in internal energy and the final temperature of the

gas ?


https://dl.doubtnut.com/l/_HEGNlOHnxwzI
https://dl.doubtnut.com/l/_eWePKAxMsv7i
https://dl.doubtnut.com/l/_0Bepqrd0PjF7

(ii) If the same amount of heat is applied to the gas at constant pressure,
then what will be the change in internal energy and the final temperature
of the gas ? For both the cases, assume He gas behaves ideally and its

3
CV = ER

o Watch Video Solution

8. The temperature of 1 mol of an ideal monoatomic gas at constant

pressure of 1 atm changes from 25°C and 50°C. Calculate

3
AU and AH in this process, (CV = §R>'

o Watch Video Solution

9. In a reaction 4 kJ of heat is released. If the same amount of heat is
supplied to 200 g of water at 25°, what will be the final temperature of

water ? [Given : molar heat capacity of water = 75.24J. K1 mol™ ]

o Watch Video Solution



https://dl.doubtnut.com/l/_0Bepqrd0PjF7
https://dl.doubtnut.com/l/_NESpl6418pe9
https://dl.doubtnut.com/l/_z3pxGItuYG6M
https://dl.doubtnut.com/l/_R3853EPimcxF

10. How much heat is required for the following transformation - Given :
Specific heat capacities of water and ice are
4.18J.9g '. K1 and 2.09J.¢ . K.

|8

L

o View Text Solution

11. The amount of work done when a gas is expanded from a volume of 5L
to 10 L against a constant external pressure of 2 atm is used to heat 15 g
of water present at a temperature of 300 K. Calculate the final
temperature of water. (Given : molar heat capacity of water

=75.6J. K~ '. mol™ ).

o Watch Video Solution

12. 2 mol of an ideal gas is compressed by an isothermal reversible
process at 27°C. As a result, pressure of the gas increases from 1 to 10

atm. Calculate w, ¢, AU and AH for the process.



https://dl.doubtnut.com/l/_R3853EPimcxF
https://dl.doubtnut.com/l/_oigTZ8luRuYK
https://dl.doubtnut.com/l/_YouNBBGqISZM

| o Watch Video Solution

13.100 ml of a liquid is present in an insulated container at a pressure of
1 bar. The pressure is steeply increased to 100 bar. The volume of the

liquid is decreased by 1 ml at this constant pressure. Find the values of

AH and AU.

o Watch Video Solution

14. For the reaction, 2CO + Oy — 2C05, AH = — 560kJ. 2 mol CO
and 1 mol of O, are taken in container of volume 1L. They completely form
two moles of CO,. The gases deviate apreciably form ideal behaviour. If
the pressure in the vessel changes from 70 to 40 atm, find the magnitude

(absolute value) of AU at 500 K.

o Watch Video Solution



https://dl.doubtnut.com/l/_YouNBBGqISZM
https://dl.doubtnut.com/l/_3DeAC8Pr0B4N
https://dl.doubtnut.com/l/_jXZnED8TwpGy

15. A sample of argon gas at 1 atm pressure and 27° C expands reversibly
and adiabatically from 1.25dm*® — 2.50dm?. Calculate the enthalpy

change in this process (Cy, m for argon is 12.48.J. K1 mol_l).

o Watch Video Solution

16. At 25° C' , the heat of combustion of naphthalene at constant volume
is —1230 kcal mol ~'. Calculate the heat of reaction at constant

pressure and 25°C.

o Watch Video Solution

17. The change in enthalpy due to combustion of glucose is
2880 kJ mol ~!. 25% of this energy is utilised by the body muscles to do
physical work. If 100 k] of energy is used by the muscles to walk 1 km then
what will be the maximum distance a person can walk after consuming

120 g of glucose ?

| o WMl \ i dan Ol ikl n


https://dl.doubtnut.com/l/_K2XaZULsSQgN
https://dl.doubtnut.com/l/_6Dki4ehBVjEk
https://dl.doubtnut.com/l/_E1ePka5cBYkb
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18. Calculate the standard enthalpy of formation of n- butane. Given :
standard enthalpy of combustion of n- butane, C (graphite) and

Hy(g) are —2878.5 kJmol ', —393.5 kJmol ! and — 285.8 kJ m

respectively.

° Watch Video Solution

19. Calcaulte reaction enthalpy of the following reaction at 25° C.

SO5(g) + 2H5S5(g) — 3S(rhombic) + 2H,0(1).

Given : AH}? of SO,(g), HyS(g), S (rhombic) and
H,O(l) at 25°C are — 70.96, — 4.82,0 and — 68.32 kcal mol '

respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_E1ePka5cBYkb
https://dl.doubtnut.com/l/_dtohJ80Bd3K8
https://dl.doubtnut.com/l/_zx9chlawuMwh

20. Al(s) and Fe(s) are oxidised by oxygen to form
AlyO3(s) and FeyOs3(s) respectively. If the standard enthalpy of
formation of AlyO3(s) and Fey03(s) are
—1669.8 kJmol ! and — 824.2 kJ mol ' respectively, calculate the
change in enthalpy of the given reaction :

2A1(s) + Fey03(s) — 2Fe(s) + Aly,O3(s)

o Watch Video Solution

21. Determine standard heat of formation of MnQO, from the following
3
data: 241(s) + 502(9) — Al,0s3(s), AH® = — 1670kJ

3MnOy(s) + 4Al(s) — 3Mn(s) + 2A1,05(s), AH® = — 1792kJ

o Watch Video Solution

22. At 25°C and 1 atm, heat of  formation of

CoHy(g), COy(g) and H,O(1) are


https://dl.doubtnut.com/l/_cVj9roTgzPjI
https://dl.doubtnut.com/l/_jXELqfoK44hI
https://dl.doubtnut.com/l/_sYtjxwGwyluk

52 kJmol !, — 394 kJmol ! and — 286 kJmol !  respectively.

Calculate the heat of combustion of Cy Hy(g).

° Watch Video Solution

23. Standard molar heat of formation of ethane, CO, and water are
—21.1, —94.1 and — 68.3 kcal respectively. Calculate the molar heat of

combustion of ethane.

° Watch Video Solution

24. At 25°C, standard enthalpy of combustion of combustion of
hydrogen, cyclohexene (CgHyy) and cyclohexane (CgHyp) are
—241, — 3800 and — 3920 kjmol ! respectively. Determine the heat

of hydrogenation of cyclohexene.

° Watch Video Solution



https://dl.doubtnut.com/l/_sYtjxwGwyluk
https://dl.doubtnut.com/l/_derrfio580YZ
https://dl.doubtnut.com/l/_Zd4oNyueNm9Q

25. The amount of heat evolved during complete combustion of 7.8 g
benzene at constant volume and 27°C is 3270 kJ. Calculate heat of

combustion of benzene at constant pressure and 27° C.

° Watch Video Solution

26. Heat of neutralisation of NH;OH and HCl is —51.46 kJ mol !
.Calculate the ionization enthalpy of NH,OH . [Enthalpy of

neutralisation of strong acid-strong base is —57.35kJ mol ~!]

° Watch Video Solution

27. Standard enthalpy of combustion of CH,(g) is 802.8 kJ mol . If
the bond dissociation energies of C — H, O = O and O — H bonds are
4162, 493.7 and 464.4 kJ mol ! respectively then calculate the bond

dissociation energy of C=0 bond.

° Watch Video Solution



https://dl.doubtnut.com/l/_7nA8newwAIqA
https://dl.doubtnut.com/l/_HEMMCsgH6GeV
https://dl.doubtnut.com/l/_KoTLyU97jv3b

28. Determine the standard enthalpy of formation of FeO(s) and
Fey(03(s) from the following data :

3C(graphite, s) + Fe,03(s) — 2Fe(s) + 3C0(g), AH® = 492.6kJ
C(graphite, s) + FeO(s) — Fe(s) + CO(g), AH" = 155.8k.J
C(graphite, s) + O5(g) — COy(g), AH’ = — 393.51kJ

1
CO(g) + 502(5) — COy(g), AH = — 282.98kJ

o Watch Video Solution

29. Given that (at 25°C) :
%Hz(g) + %02(9) — OH(g), AH® = 38.95 kJ mol !
Hy(g) + %02(9) — H,0(g), AH" = — 241.8 kJ mol *
Hy(g) — 2H(g), AH® = 436.0 kJ mol !

O5(g9) — 20(g), AH® = 498.3 kJ mol ~*

Calculate AH" for the following reaction -

(a)OH(g) — H(g) + O(g)

(b) H,O(g) — 2H(g) + O(g)

o Watch Video Solution



https://dl.doubtnut.com/l/_ukLgVGABe4kp
https://dl.doubtnut.com/l/_BdPCGWGjPhLW

30. Molar heats of combustion of CyH,(g),C (graphite) and
H,(g) are —310.62 kcal , —94.05 kcal and — 68.32 kcal

respectively. Calculate the standard heat of formation of CyH,(g).

o Watch Video Solution

31. Given that : (i) heat of formation of water = -68.3 kcal (ii) heat of
combustion of acetylene = - 310.6 kcal (iii) heat of combustion of ethylene
= - 337.2 kcal. Calculate the heat of reaction for the hydrogenation of

acetylene at constant volume (25°C).

o Watch Video Solution

32. The standard molar heat of formation of ethane, carbon dioxide and
liquid water are —21.1, — 94.1 and — 68.3 kcal respectively. Calculate

the standard molar heat of combustion of ethane.

| o WMl L\ dan Ol iklmn


https://dl.doubtnut.com/l/_BdPCGWGjPhLW
https://dl.doubtnut.com/l/_o5q8IXbKATkR
https://dl.doubtnut.com/l/_HsFZflXbyWdU
https://dl.doubtnut.com/l/_EDtSLxLAxeWH
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33. An intimate mixture of ferric oxide, (Fe3O3) and aluminium, (Al) is
used in solid fuel rockets. Calculate the fuel value per gram and fuel value
per cc of the mixture. Heats of formation and densities are as follows :
AHJ(Al,03) = 399 kcal mol "1, AHJ(Fe;y03) =199 keal mol 1,

Density of FeaO3 = 5.2¢g/ cc, Density of Al = 2.7g / cc.

o Watch Video Solution

1
34. Show that the reaction, CO(g) + 502(9) — CO5(g) at 300 K is
spontaneous and exothermic, when the standard entropy change is
—0.094 kJmol 'K ~!. standard Gibbs fre energies of formation for

CO, and CO are —394.4 and — 137.2 kJ mol ! respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_EDtSLxLAxeWH
https://dl.doubtnut.com/l/_bQw6wAKcM9Eq
https://dl.doubtnut.com/l/_LSXq8QrIL3Np

35. The melting point and boiling point of sulphur dioxide are
—75°C and — 10°C respectively. If the change in enthalpy of fusion
and vaporisation of sulphur dioxide are
7.4 kJmol ' and 25.2 kJ mol ! respectively, calculate the change in

entropy of fusion and vaporisation of SO, ?

o Watch Video Solution

36. Find AS? of the reaction :

CHy(g) + CO2(g) — 2C0(g) + 2H,(9g)
Given: S°(CH,) = 188 Jmol 'K !,
S°(C0O,) = 213.8 Jmol 1. K1,
S%(CO) =197.6 Jmol . K !

S°(H,) = 130.7 Jmol '. K !

o Watch Video Solution



https://dl.doubtnut.com/l/_3gYbfkml0DgA
https://dl.doubtnut.com/l/_Kf3eilpMIQ8L

37. The change in enthalpy of vaporisation of 1 mol of water is
40850 Jmol ™' at 100°C and 1 atm pressure. What is the difference
between molar entropy of water and water vapour at that temperature

and pressure ?

o Watch Video Solution

38.If the change in entropy of reversible isothermal expansion of 1 mol of
an ideal gas is 9.135 Jmol . K !, what will be the entropy change of
the surroundings and universe ? If the above expansion of gas is allowed
to occur against zero pressure, what will be the entropy change of the

system and surroundings ?

o Watch Video Solution

39. Calculate the change in entropy for the following process : 2 mol of

Ny (I , 1 atm, —195.6°C) — 2 molof Ny(g,1 atm — 195.6°C)


https://dl.doubtnut.com/l/_cromCaFG6aIc
https://dl.doubtnut.com/l/_eJt1Z9XehBFb
https://dl.doubtnut.com/l/_Hxjo0CE2regg

[Given that, change in molar enthalpy for the vaporisation of

N, = 5.586 kJ mol ']

o Watch Video Solution

40.The values of AH and AS in vaporisation of water at 1 atm pressure
are 40.63 kJmol ! and 108.8J. K ~'. mol ! respectively. At what
temperature the free energy change of the reaction will be zero ? What

will be the sign of AG below that temperature ?

o Watch Video Solution

41. At 300 K, the enthalpy change and entropy change of a reaction are
10 kcal and —30 cal. K ' respectively. Does the reaction occur
spontaneously at 400 K ? If not, then calculate the maximum temperature

at which the reaction will occur spontaneously ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Hxjo0CE2regg
https://dl.doubtnut.com/l/_fNhzsh69hZV4
https://dl.doubtnut.com/l/_MIFqHrVYU2yV
https://dl.doubtnut.com/l/_1sLZ91woqSeU

42. H>O(l) — Hs(g) + %Oz(g) Does the above reaction occur
spontaneously at 298 K ? Given that standard enthalpy of formation of
water = — 285.83 kJmol %, standard entropy of
H(g), O5(g) and H,O(l) are 130.57, 205.04 and 69.95J. K . mol !

respectively.

o Watch Video Solution

43. At 298 K, the equilibrium constant of a reaction is 1.8 x 10°".IFAH®

of the reaction is 28.6 kJ, calculate the value of AS°.

o Watch Video Solution

44, At 298 K, AH and AS for a reaction are
—65.49 kJand — 145J. K ! respectively. Calculate

AG, AS,n;y and AS,,, at that temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_1sLZ91woqSeU
https://dl.doubtnut.com/l/_dDOKyiC4Mmtd
https://dl.doubtnut.com/l/_uONcl8d3GXd8
https://dl.doubtnut.com/l/_uEwvk8Kg1uRc

45, For a reactio,
AH = —10000 J.mol " and AS = —33.3 J.mol . K .
At what temperature will the reaction procees spontaneously from (i) left

to right : (ii) right to left ?

o Watch Video Solution

46. Two moles of a perfect gas undergoes the following process : (i) a
reversible isobaric expansion from (1.0 atm, 20.0 L) to (1.0 atm, 40.0 L). (ii)
a reversible isochoric change of state from (1.0 atm, 40.0 L ) to (0.5 atm,
40.0 L). (iii) a reversible isothermal expansion from (0.5 atm, 40.0 L )to (1.0
atm, 20.0 L)

(i) Sketch with labels each procsses on the same P-V diagram.

(ii) Calculate the total work (w) and the total heat (Q) involved in the
above process.

(iii) What will be values of AU, AH and AS for overall process ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uEwvk8Kg1uRc
https://dl.doubtnut.com/l/_XcnOV4BbvwFF
https://dl.doubtnut.com/l/_XFwzOTMOjd97

1
47. At 25°C, AH" for the reaction , Ny(g) + 502(9) — Ny,O(g), is
+82kJ. At this temperature if the standard molar entropies for
Ny(g), O5(g9) and N,O(g) are 1916, 2052 and 219.9J. K ~'. mol *

respectively, calculate AS? . for the reaction.

° Watch Video Solution

Practice Set 6

1. The condition for spontaneity of process is

° Watch Video Solution

2. Which of the following statement is true

A. entropy increases when water vaporises

B. randomness decreases in the fusion of ice


https://dl.doubtnut.com/l/_XFwzOTMOjd97
https://dl.doubtnut.com/l/_jRlik4TEXBgJ
https://dl.doubtnut.com/l/_AGll02J0km6Q

C.randomness increases in the condensation of water vapour

D. randomness remain unchanged during vaporisation of water

o Watch Video Solution

3. Which is an intensive property of a system

o Watch Video Solution

4.1n which of the following processes change in entropy for the system is

Zero-

o Watch Video Solution

5. Which relation is correct -

A.dG = VdP-SdT


https://dl.doubtnut.com/l/_AGll02J0km6Q
https://dl.doubtnut.com/l/_rGMv3k8LVZ8j
https://dl.doubtnut.com/l/_uAEcJINTepDo
https://dl.doubtnut.com/l/_LCjPWB9MASl6

B. dG=PdV+TdS

C. dH=-vdP+TdS

D.dG = VdP+SdT

o Watch Video Solution

6. Mixing of two different ideal gases under isothermal reversible

condition will lead to

o Watch Video Solution

7. A spontaneous process has
ASsys = zJ. K ! and AS,y, = — yJ. K 1. Compare the values of x
andy.

o Watch Video Solution



https://dl.doubtnut.com/l/_LCjPWB9MASl6
https://dl.doubtnut.com/l/_MxBU78U7cQZU
https://dl.doubtnut.com/l/_sgeVSXOsAcQ1
https://dl.doubtnut.com/l/_VH5wrx9Irt2K

8. Give two examples which are path dependent quantities. Are they

properties of the system ?

° Watch Video Solution

9. What do you mean by the enthalpy of solidification of water at 0°C

and 1atm pressure = — 6.02 kJ mol ! ?

° Watch Video Solution

10. Why is infinite time required for the completion of an ideal reversible

process ?

° Watch Video Solution

1. 2 mol of an ideal gas is compressed by an isothermal reversible
process at 27° C. As a result, pressure of the gas increases from 1 to 10

atm. Calculate w, g, AU and AH.


https://dl.doubtnut.com/l/_VH5wrx9Irt2K
https://dl.doubtnut.com/l/_kU05RS4IIAdL
https://dl.doubtnut.com/l/_QE8qaiFF533a
https://dl.doubtnut.com/l/_I5812PasF32y

o Watch Video Solution

12. Find out the heat of formation of CH3COOMH . Given that the heat of
Combustion of CH3;COOH is —867 kJmol ! and the heat of
formation of CO, and H,O are —393.5 and — 285.9 kJ mol '

respectively.

o Watch Video Solution

13.(a) At 25° C, standard reaction enthalpy for the reaction 2 C(graphite,
s) +O05(g) — 2CO(g) is —221.0 k). Does this value indicate the standard
enthalpy of formation of CO(g) ? If not, then what would be the value of
enthalpy of formation of CO(g) at 25°C' ?

(b) A gas is allowed to expand against zero external pressure. Explain with

reason whether the procss is reversible or not.

o Watch Video Solution



https://dl.doubtnut.com/l/_I5812PasF32y
https://dl.doubtnut.com/l/_QGFV5C9NIV26
https://dl.doubtnut.com/l/_Hxp5raHfPPPg
https://dl.doubtnut.com/l/_fbkfGHjTNmRZ

14. Calculate enthalpy change on freezing 1 mol water at 10° C to ice at
—10°C. AqsH = 6.03 kJmol ™! at 0°C.
Co[H,O(l)] = 75.3 J.mol '. K1,

C,p[H,O(s)] = 36.8 Jmol '. K 1.

o Watch Video Solution

15. (a)
C, —Cy =1zJ. g LK ! and Coom—Cym=X1J mol 1. K ! for
an ideal gas. If the molecular mass of the gas be M, then establish a
realation among x, X and M. (b) Give an example of a process which is

simultaneosuly isothermal and adiabatic.

o Watch Video Solution



https://dl.doubtnut.com/l/_fbkfGHjTNmRZ
https://dl.doubtnut.com/l/_IInwCSYq3NvJ

