C-T doubtnut

India's Number 1 Education App

CHEMISTRY

BOOKS - NAGEEN CHEMISTRY (ENGLISH)

CHEMICAL THERMODYNAMICS

1. State whether each of the following will increase or decrease the total
energy content of the system.

heat transferred to the surroundings.

o Watch Video Solution

2. State whether each of the following will increase or decrease the total

energy content of the system.
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Work done by the system.

° Watch Video Solution

3. State whether each of the following will increase or decrease the total
energy content of the system.

Work done on the system.

o Watch Video Solution

4. Heat transferred from surroundings to the system will increase or

decrease the total energy content of the system.

o Watch Video Solution

5. A system absorbs 400 ] of heat and does work equivalent to 150 J on
the surroundings. Calculate the change in the internal energy of the

system.
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o Watch Video Solution

6. A gas expands against a constant pressure of 1 atm from a volume of
5L to 10L. During the process, system absorbs 400 ) of heat from the

surroundings. Calculate the change in the internal energy of the system.

° Watch Video Solution

7. A 5.0 litres cylinder contained 10 moles of hydrogen gas at 27°C. Due
to leakage, entire gas escaped into the atmosphere. The atmospheric
pressure is 1.0 atm. Calculate the work done by the gas assuming

hydrogen to be an ideal gas.

o Watch Video Solution

8. The enthalpy change (A H) for the reaction

Ny(g) + 3Hy(g) — 2N H;(g)
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is -92.38 k] at 298 K. What is AU at 298 K ? (R = 8.314jK ~'mol ')

° Watch Video Solution

9. The difference between heats of reaction at constant pressure and
constant volume for the reaction,

at25°C'in kJ is

o Watch Video Solution

10. The heat of combustion of methane C'H,(g) is measured in a bomb
calorimeter at 298.2 K and is found to be —885.50kJmol . Find the

value of enthalpy change AH.

° Watch Video Solution
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11. 0.16 g of methane was subjected to combustion at 27°C in a bomb
calorimeter. The temperature of the calorimeter system (including
water) was found to rise by 0.5°C. Calculate the heat of combustion of
methane (i) at constant volume and (ii) at constant pressure. The
thermal capacity of the calorimeter system is

17.7kJK ~' (R = 8.314JK ~'mol ).

o Watch Video Solution

12. 10 moles of a gas are heated at constant volume from
20°C to 30°C. Calculate the change in the internal energy of the gas.
The molar heat capacity of the gas at constant pressure,

C, = 6.82cal K “'mol ' and R = 1.987calK ~'mol ~!.

° Watch Video Solution
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13. A gas expands from 3dm® to 5dm?® against a constant pressure of
3.0 atm. The work done during expansion is used to heat 10 moles of
water at temperature 290 K. Calculate the final temperature of water.

Specific heat of water = 4.184JK g1

° Watch Video Solution

14. The enthalpy change for the transition of liquid water to steam
Av,pH is 408 Kk mol ! at 100°C. Calculate the entropy change

(AyapS) for the process.

o Watch Video Solution

15. What will be the melting point of KCl if enthalpy change for the

reaction is 7.25 J mol ~! and entropy change is 0.007 J K ~*mol ~1?

o Watch Video Solution
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16. Calculate the entropy change (AS) for the following reaction at
25°C.

1
§0,(9) + 502(9) = S0s(9)
The absolute entropies at 25°C and 1 atm pressure for
S0,(g), O2(g) and SO3(g) are 248.5, 205.0 and 256.2 ) K*(-1) mol”(-1)’

respectively.

o Watch Video Solution

17.1 mole of a-tin at 1 atm and 13° C' changes to 1 mole of $-tin at 1 atm
and 13°C. If the enthalpy of transition is 2090Jmol !, calculate the

entropy of transition.

o Watch Video Solution

18. For the reaction, NH,Cl(s) — NHs(g) + HCl(g) at 25°C,

enthalpy change AH = + 177kJmol~! and entropy change
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AS = +285Jmol 'K ~!. Calculate the free energy change

AG at 25°C and predict whether the reaction is spontaneous or not.

o Watch Video Solution

19. At 0° C, ice and water are in equilibrium and AH = 6.0kJmol ~! for
the process
HQO(S) ~ HQO(Z)

What will be AS and AG for the conversion of ice to liquid water?

° Watch Video Solution

20. The enthalpy change (A H) for the reaction

49,0(s) > 249(5) + 501(s)

is 30.54kJmol ~* and entropy change (AS) is 0.06kJK ~'mol ! at 1
atm. Calculate the temperature at which AG is equal to zero. Also
predict the direction of reaction at a temperature below the calculated

temperature.
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21. For a reaction, K, = 1.8 X 10~ "at 300K. What is the value of AG®
at this temeprature ?

(R = 8.314JK ~'mol ")

° Watch Video Solution

22, Calculate the standard free energy change for the following reaction
Zn(s) + Cu’" (aq) — Zn>" (aq) + Cu(s)
Given: A¢G”° [Cu2+ (aq)] = 65.0kJmol !

A;G°[Zn*" (ag)] = — 147.2kJmol !

o Watch Video Solution

23. Calculate the equilibrium constant for the following reaction at 298

K:
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2H,0(l) — 2H,(g) + O5(g)

Given: A;G°[H,0(l)] = — 273.2kJmol 'R = 8.314Jmol 'K ~ 1.

° Watch Video Solution

24. Calculate the enthalpy change for the reaction
1
Hy(g) + 5 01(9) — H>0(g)
if the bond energies of H — H, O = O and O — H bonds are 104, 118

and 11 kcal mol”(-1)" respectivley.

° Watch Video Solution

25. Calculate the standard enthalpy change for the reaction

CHy(g) + 202(g) — CO1(g) + 2H>0(1),

given  that the  standard heatds  of  formation of
CH,(g, CO5(g) and H5O(l) are
—74.91mol !, — 394.12kJmol ! and — 286.31kJmol !

respectivley.
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26. Calculate the standard heat of formation of CoHsOH(l) from the

following data:

(a) CoHsOH(1) 4 202(g) — 2C05(g) + 3H20(1),

AH® = — 1366.5kJ
(b) A;H°[COy) = — 393.5kJmol ',
A;H°[H,O(l)] = — 285.5kJmol 1.

o Watch Video Solution

27. Calculate the calorific value of methane if it burns according to the

equation

° Watch Video Solution
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28. An average person eats carbohydrates equivalent to 0.350 kg of
glucose and 0.200 kg of fats every day. The person needs about 10000 k]
per day. If the body consumes carbohydrates preferentially, how much
will his weight increase per year assuming that only 50% of the excess
fats are excreted. Give that the heat of combustion of glucose is 2900 kJ

and combustion of fats produces energy equivalent to 39000k Jkg ~* ?

o Watch Video Solution

29. Calculate G° for conversion of oxygen to ozone 3/2 02 = 03(g) at 298

Kp, if K for this conversion is 2.47 x 10-29 in standard pressure units.

o Watch Video Solution

30. What would be the heat released when 0.5 mole of HCl in solution is

neutralised by 0.25 mole of KOH?

o Watch Video Solution
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31. What would be the heat released when 0.6 mole of HNQOj in

solution is mixed with 0.4 mole of NaOH ?

o Watch Video Solution

32. What would be the heat released when 250cm?® of 0.1 M HCl solution

is mixed with 300cm?® of 01 M of NaOH solution?

° Watch Video Solution

33. What would be the heat released when 200cm?® of 01 M H,SO,

solution is mixed with 150cm? of 0.2 M KOH solution ?

o Watch Video Solution
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34. Calculate the heat of formation of glucose from the following data,
C(s) + O2(g9) — CO5(g), AH = — 395.0kJ
1

o Watch Video Solution

35.The molar heats of combustion of CyHs(g), C (graphite), and H, are
—310.62kcal, —94.05 kcal and —68.32 kcal respectively. Calculate the

standard heat of formation of Cy Hs(g).

o Watch Video Solution

36. Calculate the heat of the following reaction at 25° C.
CyHy(g) + Ha(g9) — CoHe(9)
The heats of combustion of ethylene, hydrogen and ethane are-1410 k],

-286.2 kJ and -1560.6 kj respectively at25° C.

[~ |
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37. Calculate the heat of formation of anhydrous Al,Clg from the
following data:

(i) 2Al + 6HCl(aq) — AlyClg(aq) + 3Hy(g), AH = — 239.76kcal
(i) Al,Clg(s) + aqg — AlyClg(aq), AH = — 153.69kcal

(iii) Ha(g) + Cla(g) — 2HCI(g), AH = — 44kcal

(iv) HCI(g) + ag — HCl(aq), AH = — 17.31kcal

o Watch Video Solution

38. Calculate the C—C bond energy from the following data:
2C(graphite) + 3H5(g9) — CyHg(g), AH = — 84.67kJ
C(graphite), — C(g9)AH = 716.7kJ

H,(9g), — 2H(g)A = 435.9kJ

Assume 416 as the C - H bond energy.

o Watch Video Solution
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39. Calculate the enthalpy of the following reaction :
CH, = CHs(g) + Hs(g) — CHs — CH3(g)
The bond energies of C-H, C-C, C=C and H-H bonds are 414, 347, 615 and

435 kJ mol ~! respectively.

° Watch Video Solution

Review Exercises

1. Define thermodynamics. Describe the significance and limitations of

thermodynamics.

o Watch Video Solution

2. What do you understand by the terms system and surroundings?

Discuss with examples the various types of systems.

o Watch Video Solution
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3. Define State variables.

o Watch Video Solution

4. Define State of a system.

o Watch Video Solution

5. Define Intensive properties.

o Watch Video Solution

6. Define Extensive properties.

o Watch Video Solution
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7. What type of systes are the following system?

Hot tea placed in a cup.

o Watch Video Solution

8. What type of systes are the following system?

Hot tea placed in a sealed metallic tea pot.

o Watch Video Solution

9. What type of systes are the following system?

Hot tea placed in a thermos flask.

° Watch Video Solution

10. The equilibrium constant at 298 K for the reaction Cu(s) + 2Ag+ (aq)

= Cu2+ (aq) + 2Ag(s) is 2.0 x 1015 . The concentrations of Cu2+ and Ag+
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ions are 1.8 x 10-2 mol L-1 and 3.0 x 10-19 mol L-1 respectively. Is this

reaction at equilibrium?

o Watch Video Solution

11. Define heat and work.

o Watch Video Solution

12. What do you mean by saying that the work done by a system is a

path function?"

o Watch Video Solution

13. Assign the proper sign to g and w in the following cases :

A system transfers 10 k] of energy to the surroundings.

o Watch Video Solution
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14. Assign the proper sign to q and w in the following cases :

Surroundings transfer 25k] of energy to the system.

o Watch Video Solution

15. Assign the proper sign to q and w in the following cases :

15 k) of energy is transferred to the system by doing work on it.

o Watch Video Solution

16. Assign the proper sign to q and w in the following cases :
30 kJ of energy is lost by the system on account of the work done by the

system on the surroundings.

o Watch Video Solution
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17. What do you understand by pressure-volume work? Derive an

expression for it.

o Watch Video Solution

18. Caclulate DeltaU, internal enegry change of a system, if it absorbs 25

k) of heat and does 5kJ of work.

o Watch Video Solution

19. A system absorbs 20k heat and also does 10k] of work. The net

internal enegry of the system

° Watch Video Solution

20. Predict the mode of energy transference in the following processe.

(i) Cooking of food
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(ii) Photosynthesis

(iii) Setting a cracker to fire.

o Watch Video Solution

21. What is the mode of transference of energy when one plays on a

piano?

o Watch Video Solution

22.Sort out the intensive and extensive properties among the following:

volume, pressure, mass, density, refractive index.

o Watch Video Solution

23. Classify the following into open, closed and isolated system.

Boiling of milk in a pan.

| o Watch Video Solution
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24. Classify the following into open, closed and isolated system.

Boiling tea kept in a thermos.

° Watch Video Solution

25. Classify the following into open, closed and isolated system.

Hot food kept in a sealed metallic container.

o Watch Video Solution

26. Explain first law of thermodynamics. What'is its physical significance ?

o Watch Video Solution

27. Define internal energy and enthalpy of a system.

| o \Wiakr~h \liAaAA CAliikian
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28. Why is the enthalpy considered more useful than internal energy in

chemical reactions ?

o Watch Video Solution

29. Derive the following equation :

AH = AU + (An)RT

o Watch Video Solution

30. One mole of an ideal gas is expanded from a volume of 3L to 5L

under a constant pressure of 1 atm. Calculate the work done by the gas.

o Watch Video Solution
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31. During a process, a system absorbs 710 kJ of heat and does 250 ) of

work. Calculate the change in the internal energy of the system.

o Watch Video Solution

32. Two moles of an ideal gas at 2 atm and 25°C are compressed
isothermally to one third of its volume by an external pressure of 6 atm.

Calculate g, w and AU.

° Watch Video Solution

33. A system has internal energy Uj. If 500 ] of heat is supplied to it and
at the same time it does 300 ] of work. Calculate the internal energy of

the system in the new state,

o Watch Video Solution
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34. Heat of combustion of C'Hy(g) at constant volume and at 298 K has
been found to be -885kJmol !, calculate the enthalpy of its

combustion under constant pressure condition (R = 8.31JK ~'mol !

).

° Watch Video Solution

35. When 2 g of benzene are burnt in a bomb calorimeter, the heat
produced is 83.6 k] at 298 K. Calculate the enthalpy of combustion of

benzene.

o Watch Video Solution

36. The enthalpy change (A H) of the reaction at 298 K

is found to be -326.7 kcal. Calculate AF for the given reaction.

o Watch Video Solution
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37. 400cm? of a gas are compressed to half of its volume by applying a
pressure of 0.5 atm. During the process 6.5 ) of heat flows out to the

surroundings. Calculate AU of the system.

o Watch Video Solution

38. Calculate the work done (w) and internal energy change (AU), when
one mole of water at 100° C vaporises against an atmospheric pressure

of 1 atm assuming ideal gas behaviour. Heat of vapourisation of water at

100° C'is 1020calmol .

o Watch Video Solution

39. Calculate the work done in calories when 5 moles of an ideal gas are
compressed isothermally and reversibly from a pressure of 1.5 atm to 15

atmat 27°C.

[ o Wiatkl . \tdaa Caliibiam ]
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40. In a reaction 2.5K] of heat is released from the system and 5.5 K] of

work is done on the system.Calculate 'DeltaU'.

o Watch Video Solution

41. Define specific heat capacity and molar heat capacity of a substance.

o Watch Video Solution

42.Prove that C, — C, = R.

o Watch Video Solution

43. What do you understand by C,, and C, ?

o Watch Video Solution
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44. Establish a relationship between C, and C,?

o Watch Video Solution

45. Define the term 'entropy'. How does T'AS determine the spontaneity

of a process?

o Watch Video Solution

46. What is meant by the term 'free energy'? What was the necessity of

introducing such a function ?

o Watch Video Solution

47. State the second law of thermodynamics. Predict the sign of AS in

the following change at constant temperature and pressure. Give reason
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in support of your answer.

CaCO5(s) — CaO(s) + CO,(g)

o Watch Video Solution

48. State and explain the second law of thermodynamics. Mention the

essential conditions for the spontaneity of a chemical reaction.

o Watch Video Solution

49. What inferences do you draw on the basis of the values of Gibbs free
energy change? How is it related to the enthalpy and entropy changes

of a system at constant temperature and pressure?

o Watch Video Solution

50. The enthalpy change for the transition of liquid water to steam

Av,pH is 408 kK mol ! at 100°C. Calculate the entropy change
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(AyapS) for the process.

° Watch Video Solution

51. At 373 K, the entropy change for the transition of liquid water to
steam (AS,.) is 109JK ~'mol~!. Calculate the enthalpy change

(AyapH) for the process.

o Watch Video Solution

52. For the chemical equilibrium
PCl5(g) & PCly(g) + Cly(g) at 298K, K, = 1.8 x 10",

Calculate ATG@ for the forward reaction R = 8.31JK ~‘mol !

o Watch Video Solution

53. For a reaction, K = 1.958 x 10~ % at 400 K, what is the value of

AG? at this temepratuure ?(R = 8.314JK_1mol_1).
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o Watch Video Solution

54. Calculate AG® for the reaction

2HCI(g) + F5(g) — 2HF(g) + Cly(g)at 25°C

at Given : A;G°[HCl(g)] = — 95.30kJmol .

A;G°[HF(g)] = — 273kJmol~'. Also calculate the equilibrium
constant the reacton at 25°C. Given, gas constant

R = 8.314JK ~'mol L.

o Watch Video Solution

55. Calculate the equilibrium constant for the following reaction at 298 K
and 1 atm pressure.C(graphite)+H20(l)=CO(g)+H2(g)

Given : 'Delta f H*@ , [H 20 ()] = -286.0 k] mol”(-1), Delta f H*@ [ CO (g)]
= - 110.5 k] mol”(-1), DeltaS"@
at298K f or thereaction = 252.6Jk  ‘mol 1. Gas constant

R = 8.31Jk  'mol L.

[ ° WAL _ L vl e~ ]


https://dl.doubtnut.com/l/_VMH1Y3e9Kak7
https://dl.doubtnut.com/l/_QnAFADtIBxh4
https://dl.doubtnut.com/l/_xL2WHIom2Uqi

L ™ vvallll viuco o0Iuliorl )

56. Calculate the equilibrium constant for the following reaction at 298 K
and 1 atm pressure.C(graphite)+H20(l)=CO(g)+H2(g)

Given : 'Delta f H*@ , [H 20 (l)] = -286.0 k] mol”(-1), Delta f H*@ [ CO (g)]
= - 110.5 k] mol”(-1), DeltaS"@
at298K f or thereaction = 252.6Jk  'mol ! Gas constant

R = 8.31Jk 'mol !,

o Watch Video Solution

57. Calculate the standard free energy change for the reaction

ANH;3(g) + 505(g) — 4NO(g) + 6H50(1)

Given  that the standard free energy of formation
(A;G°) for NH;(g)NO(g) and H,O(l) are -168, + 867 and
—237.2kJmol ! respectively. Predict the feasibility of the above

reaction at the standard state.

° Watch Video Solution
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https://dl.doubtnut.com/l/_G3JOijXL0BtF

58. Calculate the standard entropy change for the reaction X < Y if
the value of AH ° = 28.40kJ and equilibirum constant is 1.8 x 107 at

298 K.

o Watch Video Solution

59. Calculate the entropy change when 20.0 g of ice changes to liquid

water at 0°C. The heat of fusion is 80.0calg ~'.

o Watch Video Solution

60. From the following values of AH and AS, decide whether or not
these reaction are feasible at 298 K.
Reaction A: AH = — 10.5 x 10°Jmol !, AS = + 31JK 'mol '

Reaction B: AH = — 11.7 x 103Jmol "}, AS = — 105JK ‘mol !

o Watch Video Solution



https://dl.doubtnut.com/l/_G3JOijXL0BtF
https://dl.doubtnut.com/l/_o1L7q9kYEJsV
https://dl.doubtnut.com/l/_BpBxceWyr5aD
https://dl.doubtnut.com/l/_RBZXlgDO7e8w

61. Determine standard free energy AG® at 25°C for the reaction
Ny(g) + 3H,(g) < 2NH;(g)

Given: AH® = —91.8kJ, AS° = — 198JK !

o Watch Video Solution

62. For a hypothetical reaction nX — mY, the value of
AH = —133kJ and AS = — 145JK ~'. Calcualte the value of AG

at 700 K.

o Watch Video Solution

63. For a hypothetical reaction nX — mY, the value of
AH = —133kJ and AS = — 145JK ~!.  Calcualte  value  of

ASsurr. and ASuniv

o Watch Video Solution



https://dl.doubtnut.com/l/_ecvOnA50W6kO
https://dl.doubtnut.com/l/_ux7CV2uJ9jAf
https://dl.doubtnut.com/l/_ggJrSOz9ypDE
https://dl.doubtnut.com/l/_YIadGJRg9IRT

64. Compute the standard free energy of the reaction at 27° C for the
combustion of methane
CHy(g) +205(g) = CO2(g) + 2H>0(1)

using the following data :

Species  |CH, (g) |O; () | CO; (@) |H;00
AH* Kimol™') | -748 | = -193.5 | -2858
o g mol™"y | 186 205 | 214 70

Also comment on the feasibility of the reaction.

° Watch Video Solution

65. The reaction

CH3COOH(l) + CoHs0H(l) & CH3COOCyHs(l) + H20O(1)

was carried out at 27°C by taking one mole each of the reactants. The
reaction reached equilibrium when 2/3rd of the reactants were

consumed. Calculate the free energy change for the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_YIadGJRg9IRT
https://dl.doubtnut.com/l/_eiXckc6z6Fk1
https://dl.doubtnut.com/l/_UMONvshLDycq

66. A system loses 120 ) of heat and does 80 J of work. Calculate the

change in the internal energy of the system.

° Watch Video Solution

67. Calculate the enthalpy change for the reaction
CH, = CHz(g) + Hz(gO — CHj3 — CH3(g).
The bond energies of C — C,C — H, H — H and C = C bonds are 83

kcal, 99 kcal 104 kcal and 145 kcal respectivley.

o Watch Video Solution

68. Sort out the exothermic and endothermic reactions among the
following:

(i) C(s) + 2H2(g9) — CHu(g), AH = — 17.89cal

. 1

(i) CO(g) + 502(9) — CO2(g) = + 284.5kJ

(iii) 2HCI(g) — 2H(g) + 2Cl(g9), AH = + 857kJ

(iv) Cla(g) + 242kJ — 2C1(g)


https://dl.doubtnut.com/l/_UMONvshLDycq
https://dl.doubtnut.com/l/_SguQTe1rhCmu
https://dl.doubtnut.com/l/_FbqSSdua1MfB

o Watch Video Solution

69. Calculate the standard enthalpy change for the reaction

CHy(g) +20,5(g) — CO2(g) + 2H>0(1),

given that  the  standard heatds of  formation of
CH,(g, CO5(g) and H,O(l) are
—74.91mol ', — 394.12kJmol " and — 286.31kJmol

respectivley.

o Watch Video Solution

70. Calculate the standard heat of formation of propane if its heat of
combustion is —2220.2kjmol "!. The heats of formation of
CO,(g) and H,O(l) are —394.12 and — 286.31kJmol !

respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_FbqSSdua1MfB
https://dl.doubtnut.com/l/_U8DFmHqAkTPp
https://dl.doubtnut.com/l/_AhxUFWQiLydp
https://dl.doubtnut.com/l/_zDMEnIW1vMSq

71. When 14.9 g of solid KCl is dissolved in large excess of water, the

amount of heat liberated is 3.72 k. Calculate the heat of solution of KCI.

o Watch Video Solution

72. what is entropy change for reaction 2H2(g) + 02 (g) — 22H20(1).
Standard entropies of H2(g) , 02(g) and H20(l) are 126.6, 201.20,68.0 )/k

mol respectively

o Watch Video Solution

N
73. Calculate the amount of heat liberated when 500cm® of EHQSO4

N
react with 400cm?® of I NaOH.

o Watch Video Solution



https://dl.doubtnut.com/l/_zDMEnIW1vMSq
https://dl.doubtnut.com/l/_mCHZmG0NqNYx
https://dl.doubtnut.com/l/_nh1euuc3y9sy

74.The standard molar heat of formation of ethane, carbon dioxide and
water (liquid) are -211, -94.1 and -68.3 kcal respectively. Calculate the
standard heat of the following reaction :

2C3He(g) + 702(g) — 4C03(g) + 6H,0(1)

o Watch Video Solution

75.The AH ° for the reaction
Hy(g) + I»(g9) — 2HI(g)
is +53.6 kJ. Mention whether the reaction is exothermic or endothermic

and calculate the standard heat of formation of HI.

o Watch Video Solution

76. The heat of combustion of butane is 2658 kl. A cylinder of LPG gas

(containing only butane) is assumed to contain 14.2 kg of butane. If a


https://dl.doubtnut.com/l/_ZjIq2TYiS81d
https://dl.doubtnut.com/l/_pAzu4Y9sgPvP
https://dl.doubtnut.com/l/_4PZeyKnGfNzk

normal family needs 18000 k] of energy per day for cooking, how long

the cylinder will last?

o Watch Video Solution

77. The calorific value of milk is 3.2kJg ~!. A child needs about 4000 k|
per day. If the child survives on milk only, how much milk (in mass)

should be given to him every day?

o Watch Video Solution

78.Sucrose undergoes combustion as
C12H22011 + 1202(9) — 12002(9) + 11H20(l), AH = — 5643kJ

How much energy will be liberated when 3.42 g of sucrose are burnt ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4PZeyKnGfNzk
https://dl.doubtnut.com/l/_Q4zwRGlVOtBS
https://dl.doubtnut.com/l/_ZWnGolPfAJP3

79. Calculate the heat of formation of methanol (CH30H) from thhe
following data:

CH30H(l) + 202(9) — COs(g) + 2H,0(1), A = — T26kJ

C(s) + O1(g) — COs(g),

AH = — 394kJ

1
Hy(g) + 502(g) — H:0(), AH = — 286kJ

o Watch Video Solution

80. Calculate the heat of formation of MgCO, (s) from the following
data

C(graphite) + Oy(g) — COy(g), AH = — 393.5kJ

2Mg(s) + Oz(g) — 2MgO(s), AH = — 1203.6kJ

MgO(s) + COz(g9) — MgCOs(s), AH = — 117.7kJ

o Watch Video Solution



https://dl.doubtnut.com/l/_JO0eOD1BspD0
https://dl.doubtnut.com/l/_vjjX7jpF0U12

81. Calculate the bond energy of H-Cl bond, given that the bond energies
of H-H, CI—Cl bonds are 433kJmol ' and 242kJmol ! respectivly.

The AH| for HClis -91kJ mol '

o Watch Video Solution

82. Calculate the heat of combustion of ethyl alcohol from the following
data:

(i) Heat of formation of ethyl alcohol =-64.1 kcal

(ii) Heat of formation of water = -68.5 kcal

(iii) Heat of formation of CO2 =- 94 .3 kcal.

o Watch Video Solution

83. What would be the complications if Hess's law were not true?

o Watch Video Solution



https://dl.doubtnut.com/l/_6S42xkdarvHi
https://dl.doubtnut.com/l/_ZBwDRMwqXiLa
https://dl.doubtnut.com/l/_AiKRnkPaBMvR
https://dl.doubtnut.com/l/_wcgB31AwMYrd

84. What is bond enthalpy and how is it calculated?

o Watch Video Solution

Review Exercises Fill In The Blanks

This reaction is ... Thermicand AH = ...kJ.

o Watch Video Solution

1
2.Hy(g) + 502(9) — HyO(l), AH = — 286kJ

° Watch Video Solution



https://dl.doubtnut.com/l/_wcgB31AwMYrd
https://dl.doubtnut.com/l/_gGL48QP69uM4
https://dl.doubtnut.com/l/_Grh8D6uY3fO5

3. H,(g) + I(g) — 2HI(g), AH = 52.2kJ

2HI(g) — Hi(g) + Ix(9), AH = kJ

o Watch Video Solution

4.CHy(g) +202(g) — CO5(g) + 2H,0(g), AH =

The calorific value of 1kg of CHy(g) is . k)/kg.

— 809kJ

o Watch Video Solution

5.C(s) — C(g), AH = 716.7kJ

AH is the heat of ... of graphite.

° Watch Video Solution

6. N> (g) + 3Hy(g) — 2NHs(g), AH = — 92.3kJ

2NH;(g) — No(g) + 3H(g), AH = .......kJ



https://dl.doubtnut.com/l/_HFXxzpJwEHtm
https://dl.doubtnut.com/l/_fkcrBCJ84whX
https://dl.doubtnut.com/l/_ZWIKJaqSfZV3
https://dl.doubtnut.com/l/_TvH3lvDSvRVh

| o Watch Video Solution

Very Short Answer Type Questions

1. Define thermodynamics.

o Watch Video Solution

2. What type of systes are the following system?

Hot tea placed in a thermos flask.

o Watch Video Solution

3. Sort out the intensive and extensive properties among the following:
Temperature, mass, specific heat, density, enthalpy, entropy,

concentration, free energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_TvH3lvDSvRVh
https://dl.doubtnut.com/l/_5tYNAKPA4Baa
https://dl.doubtnut.com/l/_eFezZqHqlU9p
https://dl.doubtnut.com/l/_FlvvLz4bgCAz

4. Which of the following are not state functions ?

Temperature, entropy, heat, work, enthalpy, internal energy.

° Watch Video Solution

5. Distinguish between isobaric and isochoric process.

° Watch Video Solution

6. What is the sign convention for heat ?

° Watch Video Solution

7. A system transfers 20 k] of heat to the surroundings. Write the value

of q for both the system and surroundings.

o Watch Video Solution



https://dl.doubtnut.com/l/_FlvvLz4bgCAz
https://dl.doubtnut.com/l/_8w2lK77qsc1n
https://dl.doubtnut.com/l/_igSkKMX9YjkG
https://dl.doubtnut.com/l/_I0SrS136RXpj
https://dl.doubtnut.com/l/_1e3ufuKCN2wR

8. What is the sign convention for work?

° Watch Video Solution

9. A gas expands by a volume AV against a constant pressure P. What is

the work done by the system?

o Watch Video Solution

10. Assertion : There is no change in internal energ in a cyclic process.

Reason : Internal energy is a state function.

o Watch Video Solution

11. Write the mathematical statement of first law of thermodynamics.

o Watch Video Solution



https://dl.doubtnut.com/l/_1e3ufuKCN2wR
https://dl.doubtnut.com/l/_8Xp5oRnTvEZ9
https://dl.doubtnut.com/l/_SalTY4InqtnY
https://dl.doubtnut.com/l/_WVXrFNMi1UNZ
https://dl.doubtnut.com/l/_ZL02pmgqQpYQ

12. What happens to the internal energy of a system if work is done on

the system.

o Watch Video Solution

13. What happens to the internal energy of a system if work is done by

the system?

o Watch Video Solution

14. For the reaction, 'N_2(g) + 3H 2(g) to 2NH 3(g) , predict whether the

work is done by the system or on the system.

° Watch Video Solution

15. Define internal energy of a system.


https://dl.doubtnut.com/l/_ZL02pmgqQpYQ
https://dl.doubtnut.com/l/_AC3ZaYPHY33k
https://dl.doubtnut.com/l/_bswbzmrzSTGU
https://dl.doubtnut.com/l/_IC7BNKllzMyc
https://dl.doubtnut.com/l/_LRtUmVzEDBjY

o Watch Video Solution

16. What is the value of AE when the work done by the system is equal

to the heat absorbed by the system?

o Watch Video Solution

17. Define internal energy and enthalpy of a system.

o Watch Video Solution

18. Derive the following equation :

AH = AU + (An)RT

o Watch Video Solution



https://dl.doubtnut.com/l/_LRtUmVzEDBjY
https://dl.doubtnut.com/l/_RetIPk9aFyWy
https://dl.doubtnut.com/l/_0QAb0Bj8IZ22
https://dl.doubtnut.com/l/_Gbc4jMl1ZTQZ

19. What is the value for A H for the given process,

NaOH/(aq) + HCl(aq) — NaCl(aq) + H,O(l) ?

o Watch Video Solution

20. What do you understand by a spontaneous process ? Give two

examples

° Watch Video Solution

21. Which of the following processes are spontaneous and which are
non-spontaneous ?

(i) Flow of air from high pressure to low pressure.

(ii) Formation of ice in a refrigerator.

(iii) Spreading of a drop of ink in water kept in a beaker.

(iv) Reverse osmosis.


https://dl.doubtnut.com/l/_g4XGyXJ7eHmr
https://dl.doubtnut.com/l/_c2S64iaEXLS0
https://dl.doubtnut.com/l/_aaxXBbZfMYl3

(v) Burning of coal in air.

(vi) Dissolution of Cu in Zn SOy solution.

o Watch Video Solution

22.In which direction does a spontaneous process proceed ?

o Watch Video Solution

23. Dissolution of ammonium chloride in water is an endothermic

reaction, yet it is a spontaneous process. This is due to the fact that

o Watch Video Solution

24. Explain the term 'entropy'.

o Watch Video Solution



https://dl.doubtnut.com/l/_aaxXBbZfMYl3
https://dl.doubtnut.com/l/_WhHn5INtcYz3
https://dl.doubtnut.com/l/_iO2nV7pm20ha
https://dl.doubtnut.com/l/_20Ft20VR2YoD
https://dl.doubtnut.com/l/_XORYIh4C2EDL

25. If a system absorbs q amount of heat at temperature T, what would

be the change in the entropy of the system?

o Watch Video Solution

26. Define the term absolute entropy.

o Watch Video Solution

27.1s the entropy of the universe constant ?

o Watch Video Solution

28. Amongst a gaseous substance and a liquid substance, which is

expected to possess higher entropy and why?

o Watch Video Solution



https://dl.doubtnut.com/l/_XORYIh4C2EDL
https://dl.doubtnut.com/l/_UtJzDtAl2CNE
https://dl.doubtnut.com/l/_TUQ44Waao4UJ
https://dl.doubtnut.com/l/_H8X2iSfxQPRk
https://dl.doubtnut.com/l/_GTLEo1TxRFyF

29. For a process to be spontaneous :

o Watch Video Solution

30. Which of the following are expected not to have zero entropy even

at absolute zero ?

NaCl, NO, CO,, CO

° Watch Video Solution

31. What is the sign of AS for a spontaneous reaction ?

° Watch Video Solution

32. How does the entropy change occur in the process of melting of a

solid ?

o Watch Video Solution



https://dl.doubtnut.com/l/_GTLEo1TxRFyF
https://dl.doubtnut.com/l/_71UuQI6AUNio
https://dl.doubtnut.com/l/_hi89pNuccwaC
https://dl.doubtnut.com/l/_IdbPwb5x2BNT

33. Write the expression which gives the entropy of vapourisation of a

liquid.

o Watch Video Solution

34. State and explain the second law of thermodynamics.

o Watch Video Solution

35. Gibbs Free Energy

o Watch Video Solution

36. What is the enthalpy of formation of the most stable form of an

element in its standard state ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wKxx8OoOHCKf
https://dl.doubtnut.com/l/_X2rGdSHa61f6
https://dl.doubtnut.com/l/_nIb7f5G8jE5c
https://dl.doubtnut.com/l/_7WITpfAuYpHS

37.What does the term T'A S, total represent ?

o Watch Video Solution

38. What is the free energy criterion for a process to occur

spontaneously?

o Watch Video Solution

39. The free energy change AG = 0, when

o Watch Video Solution

40. An endothermic process involves an increase in the entropy of the

system. Predict the condition under which the process would be feasible.

o Watch Video Solution



https://dl.doubtnut.com/l/_6wp2yVR66HOw
https://dl.doubtnut.com/l/_gYmYE6BIGz0p
https://dl.doubtnut.com/l/_vXCFwQ9SzZee
https://dl.doubtnut.com/l/_4lTt3lyv4FK7

41. An exothermic reaction involves a decrease in the entropy of the

system. Will the process be spontaneous ?

o Watch Video Solution

42.How is standard free energy change related to equilibrium constant

?

o Watch Video Solution

43. State the third law of thermodynamics.

o Watch Video Solution

44.What do you understand by the term thermochemistry ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KueWMviiICPY
https://dl.doubtnut.com/l/_TaePJ4ifWbZO
https://dl.doubtnut.com/l/_AAo8nR7yFqjl
https://dl.doubtnut.com/l/_2FAqTm4M6Pka

45. Can chemical energy be transferred into electrical energy? If yes, give

an example.

o Watch Video Solution

46. Assertion : AH for an exothermic reaction is negative nad for an
endothermic reaction is positive.

Reason : Enthalpy is an extensive property.

o Watch Video Solution

47. Why is it necessary to mention the physical state of substances in a

thermochemical equation ?

o Watch Video Solution

48. Define heat of reaction.



https://dl.doubtnut.com/l/_HW7qabpQ1GFv
https://dl.doubtnut.com/l/_bzwnXJZuEzqv
https://dl.doubtnut.com/l/_iqqAmwMbGaaU
https://dl.doubtnut.com/l/_CodZyYBBrlN9

| o Watch Video Solution

49. Is calorific value of a food or a fuel is equal to its heat of combustion

?

o Watch Video Solution

50. State whether each of the following processes is exothermic or

endothermic: KCI(s) + aqg — KCl(aq), AH = + 18.6kJ

o Watch Video Solution

51. State whether each of the following processes is exothermic or
endothermic

HCl(aq) + NaOH(aq) — NaCl(aq) + H,O(l), AH = — 57.1kJ

o Watch Video Solution



https://dl.doubtnut.com/l/_CodZyYBBrlN9
https://dl.doubtnut.com/l/_Gdv72TzMYgun
https://dl.doubtnut.com/l/_4yenXmU4kNst
https://dl.doubtnut.com/l/_qQFn7NVPEV79
https://dl.doubtnut.com/l/_cdL85tQNv9fd

52. State whether the following processes is exothermic or endothermic

HzO(l) — HQO(S), AH = — 6.01kJ

° Watch Video Solution

53. State whether each of the following processes is exothermic or

endothermic: HyO(l) — Hy0(g), AH = + 40.7kJ.

o Watch Video Solution

54. Name the heat that is involved in the conversion of one allotropic

form into the other.

o Watch Video Solution

55. What would be the complications if Hess's law were not true?

o Watch Video Solution



https://dl.doubtnut.com/l/_cdL85tQNv9fd
https://dl.doubtnut.com/l/_Z8yp0BmsNWl0
https://dl.doubtnut.com/l/_XIFIIreVVoqa
https://dl.doubtnut.com/l/_PUCkdQmanGJu

56. What would be the bond formation energy of C-H bond if its bond

energy is +416.18kJmol ~* ?

o Watch Video Solution

Short Answer Type Questions

1. Define thermodynamics. Describe the significance and limitations of

thermodynamics.

o Watch Video Solution

2. Define the System.

o Watch Video Solution



https://dl.doubtnut.com/l/_PUCkdQmanGJu
https://dl.doubtnut.com/l/_6prge34w3yeb
https://dl.doubtnut.com/l/_eNRuQsRDLS9O
https://dl.doubtnut.com/l/_1nvmuEz3xACp

3. Define State of a system.

o Watch Video Solution

4. Define State variables.

o Watch Video Solution

5. Explain with examples the various types of systems.

o Watch Video Solution

6. What do you understand by intensive and extensive properties of a

system ? Explain with examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_4uA9rGv3jdpn
https://dl.doubtnut.com/l/_GO3Bj2ModYpF
https://dl.doubtnut.com/l/_TTSyv1aJ7DeM
https://dl.doubtnut.com/l/_ExZgNy2NNnq8

7.1n an adiabatic process

o Watch Video Solution

8. Define the Cyclic process.

o Watch Video Solution

9. Define the Reversible process.

o Watch Video Solution

10. Define heat and work and mention their sign conventions.

o Watch Video Solution



https://dl.doubtnut.com/l/_vY2IqhvbnwHv
https://dl.doubtnut.com/l/_IPAdfum9fcyi
https://dl.doubtnut.com/l/_reTeX2rMKPfI
https://dl.doubtnut.com/l/_XGfiQ2i9K3xe

1. State and explain the first law of thermodynamics. Derive its

mathematical form.

o Watch Video Solution

12. Give the limitations of the first law of thermodynamics.

o Watch Video Solution

13. Define internal energy of a system.

o Watch Video Solution

14. Using the first law of thermodynamics, Show that AU = g,.

o Watch Video Solution



https://dl.doubtnut.com/l/_NCoyMnakULEJ
https://dl.doubtnut.com/l/_fAP0S90fS28u
https://dl.doubtnut.com/l/_ad3CWvBM1BSb
https://dl.doubtnut.com/l/_hlrSWfhvpHc5

15. Define enthalpy and enthalpy change. Show that AH = g,

o Watch Video Solution

16. Define enthalpy. Show that the change in enthalpy at constant
pressure for a reaction involving gases is given by the expression,

AH = AU + An,. RT.

o Watch Video Solution

17. Establish a relationship between AH and AU. Under what

conditions is AH = AU ?

° Watch Video Solution

18. Predict whether the reaction,

H — H(g) + Cl - Cl(g9) — 2H — Ci(g), will be exothermic or


https://dl.doubtnut.com/l/_bbcgeiJUGB9t
https://dl.doubtnut.com/l/_brV9yrFpbQ8G
https://dl.doubtnut.com/l/_vL4TABjOJwwG
https://dl.doubtnut.com/l/_roPsMvpaaqOu

endothermic. Give reason for your answer.

° Watch Video Solution

19. State and explain the second law of thermodynamics.

° Watch Video Solution

20. State a chemical reaction in which AH and AU are equal.

° Watch Video Solution

21. What is meant by the term 'free energy'? What was the necessity of

introducing such a function ?

o Watch Video Solution



https://dl.doubtnut.com/l/_roPsMvpaaqOu
https://dl.doubtnut.com/l/_TjomCUKG59Pr
https://dl.doubtnut.com/l/_j6qs1lChlcHZ
https://dl.doubtnut.com/l/_SXLiqeP6hPMr

22. Define enthalpy and enthalpy change. Show that AH = g,

o Watch Video Solution

23. What is the free energy criterion for a process to occur

spontaneously?

o Watch Video Solution

24.Explain the term 'entropy'.

o Watch Video Solution

25, State giving reason whether the following reaction would involve an
increase, a decrease or no change in entropy.

4Fe(s) + 305(g) — 2Fey05(s)

° Watch Video Solution



https://dl.doubtnut.com/l/_K4eDnNO9bWdq
https://dl.doubtnut.com/l/_ZBZQ1EPmX8OG
https://dl.doubtnut.com/l/_WdzC9zIdT38E
https://dl.doubtnut.com/l/_zo3vAV6iLBqx

26. What do you understand by a spontaneous process ? Give two

examples

o Watch Video Solution

27. What do you understand by the spontaneity of a process ? Discuss

the spontaneity of a process in terms of entropy and free energy.

o Watch Video Solution

28.Can AH be regarded as the sole criterion to explain the spontaneity

of a process? If no, explain why?

o Watch Video Solution



https://dl.doubtnut.com/l/_zo3vAV6iLBqx
https://dl.doubtnut.com/l/_PzFAZfedV8Y2
https://dl.doubtnut.com/l/_RkIk7Z4xkMH9
https://dl.doubtnut.com/l/_ojzzblOhm1Cp

29. With the help of at least two examples show that randomness

increases in a spontaneous process.

o Watch Video Solution

30. What is entropy and in what units is it expressed ? Discuss the

physical significance of entropy.

o Watch Video Solution

31. For the reaction 2H(g) — Hs(g), the sign of AH and AS

respectively are :

° Watch Video Solution

32. What happens to the entropy when a gas undergoes expansion ?

Explain.



https://dl.doubtnut.com/l/_pYfODrYwmaTD
https://dl.doubtnut.com/l/_7kTjhm7CQamf
https://dl.doubtnut.com/l/_lVgKzQZMUo9m
https://dl.doubtnut.com/l/_TmYpZLJrKkjv

| o Watch Video Solution

33.Is the entropy of the universe constant ?

o Watch Video Solution

34. State and explain the second law of thermodynamics. Mention the

essential conditions for the spontaneity of a chemical reaction.

o Watch Video Solution

35. Show that the entropy changes in a reversible isothermal process is

Zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_TmYpZLJrKkjv
https://dl.doubtnut.com/l/_rnrX4Pm10vDA
https://dl.doubtnut.com/l/_Aa8cctGtV0Ad
https://dl.doubtnut.com/l/_hjpTrangiu6L

36. Show that the entropy change in an irreversible process is always

positive.

o Watch Video Solution

37. Define 'entropy of fusion' and 'entropy of vapourisation and write

expressions to represent them.

o Watch Video Solution

38. State and explain the second law of thermodynamics.

o Watch Video Solution

39. Gibbs Free Energy

o Watch Video Solution



https://dl.doubtnut.com/l/_vYVXipVtuzxN
https://dl.doubtnut.com/l/_xDdVBTR31l2Q
https://dl.doubtnut.com/l/_J4pA2ympC3Y6
https://dl.doubtnut.com/l/_g8LzyCKakJmv

40. Derive the equation, AG = AH — TAS.

o Watch Video Solution

41. Give 2 points of difference between molarity and molality.

o Watch Video Solution

42. What is the free energy criterion for a process to occur

spontaneously?

o Watch Video Solution

43. For the process A + B — C + D, AG is positive. Comment on the

spontaneity of the process.

o Watch Video Solution



https://dl.doubtnut.com/l/_CVvknUw7ImwM
https://dl.doubtnut.com/l/_nCmwGbOgtFi7
https://dl.doubtnut.com/l/_Afj3ASEv1PPr
https://dl.doubtnut.com/l/_5aRCpUsv4Kga

44. What are spontaneous processes ? Mention the conditions for a

reaction to be spontaneous at constant temperature and pressure.

o Watch Video Solution

45. What is entropy ? State the effect of increased temperature on the

entropy of a substance.

o Watch Video Solution

46. State the thermodynamic conditions for spontaneous occurrence of

a process.

° Watch Video Solution

47. AH and AS are positive for a chemical reaction. Under what

conditions is the reaction expected to occur spontaneously?



https://dl.doubtnut.com/l/_81zkKSd5SBLL
https://dl.doubtnut.com/l/_y816mVueiqFP
https://dl.doubtnut.com/l/_BHCH8HnxEmMl
https://dl.doubtnut.com/l/_5p9QHoHJMalt

| o Watch Video Solution

48. What is meant by free energy of a substance ? How is it related to its

enthalpy and entropy?

o Watch Video Solution

49. Define and explain the term entropy of a system. Illustrate it using a

spontaneous irreversible change.

o Watch Video Solution

50. Comment on the spontaneity of a process when

AH > 0,TAS > 0 and TAS < AH

o Watch Video Solution



https://dl.doubtnut.com/l/_5p9QHoHJMalt
https://dl.doubtnut.com/l/_oc2PsOWZ26G0
https://dl.doubtnut.com/l/_FFnCxkw2iZuY
https://dl.doubtnut.com/l/_OjlOZCKlQ3a7

51. Comment on the spontaneity of a process when

AH >0,TAS <0

o Watch Video Solution

52. Comment on the spontaneity of a process when

AH > 0,TAS > 0 and TAS < AH

o Watch Video Solution

53. Comment on the spontaneity of a process when

AH > 0,TAS >0 and TAS < AH

° Watch Video Solution

54. Discuss the effect of temperature on the spontaneity of a process.

° Watch Video Solution



https://dl.doubtnut.com/l/_4sk2BNtFf4iQ
https://dl.doubtnut.com/l/_VDpPuYNn54Km
https://dl.doubtnut.com/l/_TKLYl8SnIWw4
https://dl.doubtnut.com/l/_OCrrwXyA6Gjm

55. How is standard free energy change related to equilibrium constant

?

o Watch Video Solution

56. Discuss the relation between free energy and EMF.

o Watch Video Solution

57. State the third law of thermodynamics.

o Watch Video Solution

58. Why is heat evolved or absorbed in a chemical reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_OCrrwXyA6Gjm
https://dl.doubtnut.com/l/_sP01fwhU9Npk
https://dl.doubtnut.com/l/_47jn4Xixl68n
https://dl.doubtnut.com/l/_nLHIwv9NqBWO
https://dl.doubtnut.com/l/_3lwkp9kdivbD

59. What do you understand by exothermic and endothermic reactions ?

How are they related to the change in enthalpy?

o Watch Video Solution

60. What do you understand by standard enthalpy of a reaction and how

is it represented ?

o Watch Video Solution

61. Define heat of formation.How is it useful in the calculation of the

heat of a reaction ?

o Watch Video Solution

62. Calculate the calorific value of sugar if its heat of combustion is

5645k Jmol L.



https://dl.doubtnut.com/l/_pGeyPJjf0sCm
https://dl.doubtnut.com/l/_xvcOKFICAspR
https://dl.doubtnut.com/l/_iYucAMqXV05a
https://dl.doubtnut.com/l/_b9xyAiVoqqcZ

| o Watch Video Solution

63. Why is heat of neutralisation for a strong acid and strong base

constant ?

o Watch Video Solution

Essay Long Answer Type Questions

1. What do you understand by the terms system and surroundings?

Discuss with examples the various types of systems.

o Watch Video Solution

2. What do you understand by pressure-volume work? Derive an

expression for it.

o Watch Video Solution



https://dl.doubtnut.com/l/_b9xyAiVoqqcZ
https://dl.doubtnut.com/l/_ooYhHlSV9R0B
https://dl.doubtnut.com/l/_52zmCB7WicID
https://dl.doubtnut.com/l/_dfbezY9gzjmn

3. Derive an expression for the work done during an isothermal process.

o Watch Video Solution

4. State and explain the first law of thermodynamics. Derive its

mathematical form.

° Watch Video Solution

5. What is internal energy and internal energy change? What is its

significance ?

o Watch Video Solution

6. Establish a relationship between AH and AU. Under what

conditions is AH = AU ?



https://dl.doubtnut.com/l/_dfbezY9gzjmn
https://dl.doubtnut.com/l/_BEhCCku0DmJ4
https://dl.doubtnut.com/l/_o6GPbHmPCXNg
https://dl.doubtnut.com/l/_c6gOQxTl5rcc
https://dl.doubtnut.com/l/_bhrtBCyt1gQh

| o Watch Video Solution

7. Define enthalpy of reaction.

o Watch Video Solution

8. Discuss the relationship between AU, AH,q, and w for the

dissociation of ammonia carried out under constant pressure.

heat

2NH;(g) — Na(g) + 3Ha(g)

o Watch Video Solution

9. Show that the heat absorbed at constant volume is equal to the
increase in the internal energy of the system, whereas that at constant

pressure is equal to the increase in the enthalpy of the system.

o Watch Video Solution



https://dl.doubtnut.com/l/_bhrtBCyt1gQh
https://dl.doubtnut.com/l/_ylrMLlTDEE0h
https://dl.doubtnut.com/l/_kVYKjF4s55Jm
https://dl.doubtnut.com/l/_KtsxAua8nTCc
https://dl.doubtnut.com/l/_ThL3YaACUx1h

10. State and explain the second law of thermodynamics.

° Watch Video Solution

11. What do you understand by spontaneous and non spontaneous

processes ? What are the important features of a spontaneous process ?

o Watch Video Solution

12. What do you understand by the spontaneity of a process ? Discuss

the spontaneity of a process in terms of entropy and free energy.

o Watch Video Solution

13. What is entropy and how is it related to the spontaneity of a

process?

o Watch Video Solution



https://dl.doubtnut.com/l/_ThL3YaACUx1h
https://dl.doubtnut.com/l/_qimpU6OXO8OY
https://dl.doubtnut.com/l/_07DoSylb7zs2
https://dl.doubtnut.com/l/_fRhZezcFcqrS

14. Show that the entropy changes in a reversible isothermal process is

zZero.

o Watch Video Solution

15. Define the following and write expressions for calculating each of

them. Entropy of fusion

o Watch Video Solution

16. Define the following and write expressions for calculating each of

them. Entropy of vapourisation.

o Watch Video Solution



https://dl.doubtnut.com/l/_fRhZezcFcqrS
https://dl.doubtnut.com/l/_jYomj1ENzsLi
https://dl.doubtnut.com/l/_ow6QiRJMEw5l
https://dl.doubtnut.com/l/_IB0VkQ98tad6

17. Define the following and write expressions for calculating each of

them. Entropy of sublimation.

o Watch Video Solution

18. How would you calculate the entropy change in a chemical reaction ?

How is it helpful in discussing the spontaneity of the reaction ?

o Watch Video Solution

19. What is Gibbs free energy ? Derive the relation, Aq = AH — TAS.

Discuss the free energy criterion for the spontaneity of a process.

° Watch Video Solution

20. What is the status of a process when (i) AG < 0 (ii) AG = 0 (iii)

AG > 0?


https://dl.doubtnut.com/l/_SjoD6o1ARlRz
https://dl.doubtnut.com/l/_elqSuBtsv8M2
https://dl.doubtnut.com/l/_ji5bqLQzqqwS
https://dl.doubtnut.com/l/_7wBUZocfyxGy

In which of the above cases, the process can be used for obtaining

useful work?

o Watch Video Solution

21. Discuss the effect of temperature on the spontaneity of a process

when for the process both AH and AS are negative.

o Watch Video Solution

22. Discuss the effect of temperature on the spontaneity of a process

when for the process both AH and AS are positive.

o Watch Video Solution

23. State the third law of thermodynamics.

o Watch Video Solution



https://dl.doubtnut.com/l/_7wBUZocfyxGy
https://dl.doubtnut.com/l/_Ow78BWDyLrqR
https://dl.doubtnut.com/l/_bzEtk7AfAmtA
https://dl.doubtnut.com/l/_CR7StJR4PCTh

24. What do you understand by enthalpy and change in enthalpy? Why

does a chemical reaction involve a change in enthalpy?

o Watch Video Solution

25. What are thermochemical equations and what is their significance in
the study of chemical energetics ? State and explain the conventions

used for writing a thermochemical equation.

° Watch Video Solution

26. What is heat of reaction and on what factors does it depend?

° Watch Video Solution

27. Write shot notes on the Heat of formation.

° Watch Video Solution



https://dl.doubtnut.com/l/_kW2foSFB9E2E
https://dl.doubtnut.com/l/_0nCGPnL7V2yE
https://dl.doubtnut.com/l/_h7umWdbjJ7qR
https://dl.doubtnut.com/l/_FWtJ97J5c6FV

28. Write shot notes on the Heat of combustion.

o Watch Video Solution

29. Write shot notes on the Heat of solution.

o Watch Video Solution

30. Write shot notes on the Heat of transition.

o Watch Video Solution

31. Why is heat of neutralisation for a strong acid and strong base

constant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FWtJ97J5c6FV
https://dl.doubtnut.com/l/_CaDuXRnr637I
https://dl.doubtnut.com/l/_W5rFWQjcWW07
https://dl.doubtnut.com/l/_Ck7Bj9icpMg7
https://dl.doubtnut.com/l/_W9VpLgVLgqX1

32. State and explain Hess's law of constant heat summation. Illustrate it

with examples. Discuss its important applications.

o Watch Video Solution

Objective Multiple Choce Type Questions

1. Thermodynamics is concerned with

A. total energy of the system

B. energy changes in a system

C.rate of a chemical change

D. mass changes in nuclear reactions.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GXlawE2zuS0Q
https://dl.doubtnut.com/l/_Slvplq2iBYnk
https://dl.doubtnut.com/l/_YlS2M7PE736B

2. Thermodynamic equilibrium involves

A. chemical equilibrium

B. thermal equilibrium

C. mechanical equilibrium

D. all the three.

Answer: D

o Watch Video Solution

3. During the isothermal expansion of an ideal gas, its
internal energy increases

enthalpy decreases

enthalpy remains unaffected

enthalpy reduces to zero.

A. internal energy increases


https://dl.doubtnut.com/l/_YlS2M7PE736B
https://dl.doubtnut.com/l/_3UlwLogfH4xs

B. enthalpy decreases

C. enthalpy remains unaffected

D. enthalpy reduces to zero.

Answer: C

o Watch Video Solution

4. Evaporation of water is:

a process in which heat is neither evolved nor absorbed

a process accompanied by chemical reaction

an exothermic change

an endothermic change.
A. a process in which heat is neither evolved nor absorbed
B. a process accompanied by chemical reaction

C. an exothermic change

D. an endothermic change.


https://dl.doubtnut.com/l/_3UlwLogfH4xs
https://dl.doubtnut.com/l/_qGgIsqNPomzw

Answer: D

o Watch Video Solution

5. Which of the following reactions is endothermic ?
CaCO3(s) — CaO(s) + COs(s)
Fe(s) + S(s) — FeS(s)
NaOH (aq) + HCl(aq) — NaCl(aq) + H,O(l)
CHy(g) + 205(g) = COsg) + 2H,0(1).
A.CaCO;3(s) — CaO(s) + COs(s)
B. Fe(s) + S(s) — FeS(s)
C. NaOH/(aq) + HCl(aq) — NaCl(aq) + H,0O(1)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qGgIsqNPomzw
https://dl.doubtnut.com/l/_1hJCfKT2o9Wk
https://dl.doubtnut.com/l/_N5w5gTJvhoUv

6. For the reaction, Ny [g] + 3H[g] < 2NH;lg], AH = ...

A.AU — 2RT
B. AU + 2RT
C.AU + RT

D. AU — RT.

Answer: A

° Watch Video Solution

7. The difference between heats of reaction at constant pressure and
constant volume for the reaction,

at 25°C'in kJ is

A +7.43

B. +3.72


https://dl.doubtnut.com/l/_N5w5gTJvhoUv
https://dl.doubtnut.com/l/_U2hBE3OoQkcP

C.—7.43

D. —3.72

Answer: C

° Watch Video Solution

8. A spontaneous change is one in which the system suffers:
an increase in internal energy
lowering in entropy
lowering in free energy
no energy change
A. an increase in internal energy
B. lowering in entropy

C.lowering in free energy

D. no energy change


https://dl.doubtnut.com/l/_U2hBE3OoQkcP
https://dl.doubtnut.com/l/_Uz0nKd7ji1aI

Answer: C

o Watch Video Solution

9. In which of the following changes does entropy decrease ?

A. Crystallisation of sucrose from solution

B. Dissolving sucrose in water

C. Melting of ice

D. Vapourisation of camphor.

Answer: A

° Watch Video Solution

10. For which reaction among the following, is AS maximum ?

A.Ca(s) + %Og(g) — CaO(s)


https://dl.doubtnut.com/l/_Uz0nKd7ji1aI
https://dl.doubtnut.com/l/_x4TvVgzDQ8aS
https://dl.doubtnut.com/l/_a0JTxBCEci4c

B. CaCO;3(s) — CaO(s) + CO,(g)
C. C(S) —+ 0299) — 002(9)

D. Ny(g) + O2(g9) — 2NO(g)

Answer: B

o Watch Video Solution

11. The free energy change for a reversible reaction at equilibrium is:
zero
small positive
small negative
large positive.
A.zero
B. small positive

C. small negative

D. large positive.


https://dl.doubtnut.com/l/_a0JTxBCEci4c
https://dl.doubtnut.com/l/_FbhBgBfIIFZU

Answer: A

o Watch Video Solution

12. The spontaneous nature of a reaction is impossible if

A.AH is + ve, ASisalso +ve

B.AH is — wve, ASisalso-ve

C.AH is —wve, ASis+ve

D.AH is + ve, ASis-ve

Answer: D

° Watch Video Solution

13. Which is an extensive property of the system?
Temperature

Volume


https://dl.doubtnut.com/l/_FbhBgBfIIFZU
https://dl.doubtnut.com/l/_2nuZJ67hpIMw
https://dl.doubtnut.com/l/_HMukrgCeMqOv

Refractive index

Viscosity.

A. Temperature

B. Volume

C. Refractive index

D. Viscosity.

Answer: B

o Watch Video Solution

14. Which is not a state function of a thermodynamic system?
Internal energy (U)

Free energy (G)

Enthalpy (H)

Work (W).

A. Internal energy (U)


https://dl.doubtnut.com/l/_HMukrgCeMqOv
https://dl.doubtnut.com/l/_8M5L6obspaQ8

B. Free energy (G)

C. Enthalpy (H)

D. Work (W).

Answer: D

o Watch Video Solution

15.Is the entropy of the universe constant ?

A.is increasing and tending towards a maximum value
B. is decreasing and tending towards zero
C.remains constant

D. decreasing and increasing with a periodic rate.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8M5L6obspaQ8
https://dl.doubtnut.com/l/_qepqWyxqVZCW

16. Decrease in free energy of a reacting system indicates:
an exothermic reaction
an endothermic reaction
a spontaneous reaction
a slow reaction.
A. an exothermic reaction
B. an endothermic reaction

C. a spontaneous reaction

D. a slow reaction.

Answer: C

o Watch Video Solution

17. Gibbs free energy G, enthalpy H and entropy S are related as

A.G=H+TS


https://dl.doubtnut.com/l/_T2o1bkkr9fGM
https://dl.doubtnut.com/l/_gGyS4FOshmKm

B.G=H-TS

C.G-TS=H

D.S=H-G.

Answer: B

o Watch Video Solution

18. A system is provided 50 J of heat and work done on the system is 10 J.

The change in internal energy during the process is

A.40)

B.60 )

C.80])

D.50 ).

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gGyS4FOshmKm
https://dl.doubtnut.com/l/_mnlvCdIAowLE

19. The entropy change for vapourisation of liquid water to steam
100°C is .. JK 'mol™!. Given that heat of vapourisation is
40.8kJmol .

A.109.38

B.100.38

C.110.38

D.120.38

Answer: A

o Watch Video Solution

20.The entropy change at a given temperature is expressed as:
qg=TAS

AS = q/AT


https://dl.doubtnut.com/l/_mnlvCdIAowLE
https://dl.doubtnut.com/l/_Eo8XbuayPFim
https://dl.doubtnut.com/l/_K3eYgpnheE9f

AS=q—-T

S=gq/T
A.q=TAS
B.AS = q/AT
CAS=q-T
D.S=gq/T

Answer: A

o Watch Video Solution

21. For an adiabatic process, which of the following is correct ?
PAV =0
¢= +w

AFE =


https://dl.doubtnut.com/l/_K3eYgpnheE9f
https://dl.doubtnut.com/l/_aHRXIMFbuGQj

Answer: D

o Watch Video Solution

22. The amount of heat measured for a reaction in a bomb calorimeter

corresponds to

A AG

B.AH

C.AU

D. PAV.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_aHRXIMFbuGQj
https://dl.doubtnut.com/l/_Ldzx5kaAEmv1

23.The work done in ergs for the reversible expansion of one mole of an
ideal gas from a volume of 10 litres to a volume of 20 litres at 25° C'is
A.2.303 x 298 x 0.0821log;, 2
B.298 x 107 x 8.31 x 2.3031og;, 2
C.2.303 x 289 x 0.082log;, 0.5

D.2.303 x 298 x 2log;, 2.

Answer: B

o Watch Video Solution

24. Which of the following values of heat of formation does indicate that
the product is least stable ?
- 94 kcal

- 231.5 kcal


https://dl.doubtnut.com/l/_Ldzx5kaAEmv1
https://dl.doubtnut.com/l/_ReOxhChFEDi3
https://dl.doubtnut.com/l/_bHURaNMDI0Kt

+64.8 kcal.

+21.4 kcal

A. - 94 kcal

B. - 231.5 kcal

C.+21.4 kcal

D. +64.8 kcal.

Answer: D

o Watch Video Solution

25. The heat of neutralisation is highest in

A.NaOH + CH3;COOH

B.HCl + NaOH

C. NH,OH + HClI

D. CH;COOH + NH,OH.


https://dl.doubtnut.com/l/_bHURaNMDI0Kt
https://dl.doubtnut.com/l/_7NaeR6GEccet

Answer: B

o Watch Video Solution

26. The heat of neutralisation of NaOH and HCl is 57.3kJmol ~! then the

amount of heat liberated if 2 moles each of NaOH and HCl are reacted is

A. 57.3 k} mol

B. 114.6 k] mol

C. 28.65 kj mol

D. 215.2 kJ mol

Answer: B

° Watch Video Solution

27.1n a flask colourless NyQOy is in equilibrium with brown coloured NO,

. At equilibrium, when the flask is heated at 100° C' the brown colour


https://dl.doubtnut.com/l/_7NaeR6GEccet
https://dl.doubtnut.com/l/_vv9yjw6Myh2Z
https://dl.doubtnut.com/l/_Ati16BmwO835

deepens and on cooling it becomes less coloured. The change in
enthalpy, AH for this system is

A. negative

B. positive

C. zero

D. undefined

Answer: B

o Watch Video Solution

28.The process of evaporation of a liquid is accompanied by:
increase in enthalpy

decrease in entropy

no change in free energy

increase in entropy.

A.increase in enthalpy


https://dl.doubtnut.com/l/_Ati16BmwO835
https://dl.doubtnut.com/l/_rw9tEamLX1z8

B. decrease in entropy

C.no change in free energy

D. increase in entropy.

Answer: D

o Watch Video Solution

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

A. 668 k]

B.- 668 kJ

C. 112 kJ

D.-112 kJ.

Answer: D



https://dl.doubtnut.com/l/_rw9tEamLX1z8
https://dl.doubtnut.com/l/_G3veN8VpVC12

[ ° Watch Video Solution

30. The standard enthalpy of formation of NH3 is -46.0 kJ mol L. If the
enthalpy of formation of Hy from its atoms is -436 k] mol and that of IV,
is -712 k) mol, the average bond enthalpy of N - H bond in NHj is

A. —964kJmol

B. +352kJmol

C. 41056k Jmol !

D. — 1102k Jmol ~ !

Answer: B

o Watch Video Solution

31. The entropy change involved in the isothermal reversible expansion
of 2 moles of an ideal gas from a volume of 10 dm3 a volume of 100 dm3

at 27°C'is


https://dl.doubtnut.com/l/_G3veN8VpVC12
https://dl.doubtnut.com/l/_RtABuH9QQhZD
https://dl.doubtnut.com/l/_RQ3qjB9qDl3L

A. 38.3Jmol k1

B.35.8Jmol 'K !

C.32.3Jmol 1K1

D.42.3Jmol 'K !

Answer: A

° Watch Video Solution

32.In view of the signs of A,G° for the following reactions

PbO, + Pb — 2PbO, A,G° < 0

SnOy + Sn — 2510, A,G° > 0

Which oxidation states are more characteristic for lead and tin?
A. For lead + 4, for tin + 2

B. For lead + 2, for tin + 2

C.For lead + 4, for tin + 4


https://dl.doubtnut.com/l/_RQ3qjB9qDl3L
https://dl.doubtnut.com/l/_iZIksCbYV84A

D. For lead + 2, for tin + 4.

Answer: D

o Watch Video Solution

33. The value of enthalpy change (A H) for the reaction
at 27°C is —1366.5kJmol . The value of internal energy change for

the above reaction at this temperature will be

A. —1371.5kJ
B. —1369.0kJ
C. —1364.0kJ
D. —1361.5kJ
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_iZIksCbYV84A
https://dl.doubtnut.com/l/_q07eQjmWNmm0

34. If the enthalpy change for the transition of liquid water to steam is
30kJmol ! at 27°C the entropy change for the process would be
A.1.0Jmol 'K !
B.0.1Jmol 'K !
C.100Jmol 'K ~*

D. 10Jmol 'K ~ 1.

Answer: C

o Watch Video Solution

35. Which of the following is correct option for free expansion of an

ideal gas under adiabatic condition?

Aq#0,AT =0,W =0

B.gq=0,AT =0, W =0


https://dl.doubtnut.com/l/_q07eQjmWNmm0
https://dl.doubtnut.com/l/_1APDPzzMVpMu
https://dl.doubtnut.com/l/_Nd7RfzglMwe6

C.gq=0,AT < 0,W # 0

D.q=0,AT #0,W =0

Answer: B

° Watch Video Solution

36. Enthalpy change for the reaction,
4H(g9) — 2H5(g) is -869.6 kJ
The dissociation energy of H - H bond is
A. —869.6kJ
B. +434.8kJ
C.+217.4kJ

D. —434.8kJ

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Nd7RfzglMwe6
https://dl.doubtnut.com/l/_GzqoJ2XBy4oq

37. The enthalpy of fusion of water is 1435 kcal/mol. The molar entropy
change for the melting of ice at 0°C is ?

A.10.52 cal/(mol K)

B. 21.04 cal/(mol K)

C. 5.260 cal/(mol K)

D. 0.526 cal/(mol K).

Answer: C

° Watch Video Solution

38. Standard enthalpy of vapourisation A,, H ~ for water at 100°C'is
40.66kJmol ~!. The internal energy of vapourisation of water at 100° C

(in kJ mol_l) is (Assume water vapour to behave like an ideal gas).

A.37.56


https://dl.doubtnut.com/l/_GzqoJ2XBy4oq
https://dl.doubtnut.com/l/_CPL2w0TSg6md
https://dl.doubtnut.com/l/_zmSrRwSjvTEF

B.-43.76

C.43.76

D. + 40.66.

Answer: A

o Watch Video Solution

39. In which of the following reactions, standard reaction entropy
changes (AS) is positive and standard Gibbs energy change ('DeltaG)
decreases sharply with increasing temperature?
) 1
A. C(graphite) + 502(9) — CO(g)
1
B.CO(g) + 502(9) — COx(9)

C. Mg(s) + %02(9) — MgO(g)

1 . 1 1
D. EC(gTaphlte) + 502(9) - 5002(9)

Answer: A



https://dl.doubtnut.com/l/_zmSrRwSjvTEF
https://dl.doubtnut.com/l/_VtuAi63weZof

[ o Watch Video Solution

40. A piston filled with 0.04 mole of an ideal gas expands reversibly from
50.0mL at a constant temperature of 37.0°C . As it does so, it absorbs
208J of heat. The value of ¢ and W for the process will be
(R = 8.314J /molK ,1n7.5 = 2.01)

A.g= +208J,W = —208J

B.gq= —208J, W = — 208J

C.g= —208J,W = + 208J

D.q= -+ 208J, W = -+ 208J

Answer: A

o Watch Video Solution

41. For complete combustion of ethanol,

CyHsOH(l) + 305(9) — 2C0O5(g) + 3H50(1), the amount of heat


https://dl.doubtnut.com/l/_VtuAi63weZof
https://dl.doubtnut.com/l/_moAP88RlUj8U
https://dl.doubtnut.com/l/_PXlT95XVhyva

produced as measured in bomb calorimeter , is 1364.47kJmol ~! at
25°C. Assuming ideality the Enthalpy of combustion, AcH, for the
reaction will be: (R = 8.314kJmol ).

A. —1366.95kJmol !

B. —1361.95kJmol ~*

C. —1460.50kJmol !

D. — 1350.50kJmol ~*

Answer: A

o Watch Video Solution

42. 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 2.50 L to
a final volume of 4.50 L. The change in internal energy AU of the gas in

joules will be

A.1136.25 )


https://dl.doubtnut.com/l/_PXlT95XVhyva
https://dl.doubtnut.com/l/_0xrJ16Xufvrs

B. —500J

C.-505)

D.+505])

Answer: C

o Watch Video Solution

43. For a given reaction, AH = 35.5kJmol ' and
AS = 83.6JK ~'mol 1. The reaction is spontaneous at (Assume that
AH and AS do not vary with temperature)

A TIt425K

B. Tgt 425 K

C. All temperatures

D. Tgt 298 K

Answer: B



https://dl.doubtnut.com/l/_0xrJ16Xufvrs
https://dl.doubtnut.com/l/_B9ImISZgss0H

[ ° Watch Video Solution

44. Given C(graphite) + O2(g9) — CO2(g),

AHY = —393.5kJ mol !

Hyg) = + 50a(a) — H,0(1),

AH® = —285.8 kJ mol !

COy(g) + 2H,0(1) — CHy(g) + 20:(9g),

AH® = +890.3kJ mol "

Based on the above thermochemical equations, the value of A, H" at at
298 K for the reaction

C (graphite) + 2H2(g) — CHy(g) will be:

A —74.8kJmol !
B. — 144.0kJmol 1
C. +74.8kJmol 1

D. +144.0kJmol !

Answer: A


https://dl.doubtnut.com/l/_B9ImISZgss0H
https://dl.doubtnut.com/l/_fnMQ5YrCOkmA

o Watch Video Solution

45. AU is equal to

A. adiabatic work

B. isothermal work

C.isochoric work

D. isobaric work

Answer: A

° Watch Video Solution

46. The bond dissociation energies of X5, Y5 and XY are in the ratio
of 1:0.5:1. AH for the formation of XY is -200 k] mol”(-1)

. Thebonddissociatione # rgyofX 2" will be

A. 200kJmol 1



https://dl.doubtnut.com/l/_fnMQ5YrCOkmA
https://dl.doubtnut.com/l/_uj92FKxVt7H2
https://dl.doubtnut.com/l/_rqyMxFxMcTax

B. 100kJmol !

C. 800kJmol !

D. 400k Jmol ~*

Answer: C

o Watch Video Solution

47.The combustion of benzene(/) gives CO5(g) and H,O(l) Given that
heat of combustion of benzene at constant volume is — 3263.9kJmol ~*
at 25°C, heat of combustion (in k] mol~ ') of benzene at constant
pressure will be
(R = 8.314JK ~'mol ")

A.4152.6

B. —452.46

C. 3260

D. —3267.6


https://dl.doubtnut.com/l/_rqyMxFxMcTax
https://dl.doubtnut.com/l/_Z9tJ7dAx1swv

Answer: D

o Watch Video Solution

48. For the cell reaction
2Fe3" (aq) + 21" (aq) — 2Fe*" (aq) + I(aq)
Ec(zn = 0.24V at 298 K. The standard Gibbs energy (ATG@) of the cell
reaction is
[Given that Faraday constnat F' = 96500C'mol ~ 1]
A.46.32kJmol
B. 23.16kJmol ~*

C. —46.32kJmol 1

D. — 23.16kJmol !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Z9tJ7dAx1swv
https://dl.doubtnut.com/l/_7pZ9evSpuDJ6
https://dl.doubtnut.com/l/_xPAgMMxVgzq8

49. Under isothermal condition, a gas at 300 K expands from 0.1 L to 0.25
L against a constant external pressure of 2 bar. The work done by the
gas is (Given that 1L bar =100 ))

A.25])

B.30]

C.-30])

D. 5 kJ.

Answer: C

o Watch Video Solution

50. In which case change in entropy is negative?

A. Sublimation of solid to gas

B.2H(g) — H»(g)

C. Evaporation of water


https://dl.doubtnut.com/l/_xPAgMMxVgzq8
https://dl.doubtnut.com/l/_7kuiqsQz6HhG

D. Expansion of a gas at constant temperature.

Answer: B

o Watch Video Solution

51. For a cell involving one electron Ege” = 0.59V and 298K, the

equilibrium constant for the cell reaction is:

[Given that % = 0.059V at T' = 298K]

A. 1.0 x 10°
B.1.0 x 10"
C.1.0 x 10%

D.1.0 x 102

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7kuiqsQz6HhG
https://dl.doubtnut.com/l/_EXSBhdW3VDGA
https://dl.doubtnut.com/l/_rpzXQa55Y6wc

52. The INCORRECT match in the following is

AAG® =0,K =1

B.AG° <0,K <1

CAG° >0,K <1

D.AG° <0,K >1

Answer: B

o Watch Video Solution

53. During compression of a spring the work done is 10 k] and 2 k]
escaped to the surroundings as heat. The change in internal energy AU

(in kj) is

A 12

C.8


https://dl.doubtnut.com/l/_rpzXQa55Y6wc
https://dl.doubtnut.com/l/_0SoqfXFUMB7V

D.—12

Answer: C

o Watch Video Solution

54. Consider the given plot of enthalpy of the following reaction

between Aand B. A + B — C + D. Identify the incorrect statement.

20!
Enthalpy 15 %/\ f[\l I

(kd mol )19 D7/
ST ABUC .

Reaction coordinate

A. Cis the thermodynamically stable product.
B. Formation of A and B from C has highest enthalpy of activation.

C. Activation enthalpy to form Cis 5 k] mor less than that to form D.


https://dl.doubtnut.com/l/_0SoqfXFUMB7V
https://dl.doubtnut.com/l/_fMUoyKEQxxZY

D. D is kinetically stable product.

Answer: C

o Watch Video Solution

55. The standard Gibbs energy for the given cell reaction in kj mol ~* at
298Kis
Zn(s) + Cu** (aq) — Zn** (aq) + Cu(s), E° =2V at 298K
(Faraday's constant, F' = 96000Cmol 1)

A. —192

B. 192

C.-384

D. 384

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fMUoyKEQxxZY
https://dl.doubtnut.com/l/_3N5m7GGgSVwb

56. Among the following, the set of parameters that represents path

functions is
(A)g+w(B)g(C)w(D)H-TS
A. (A), (B) and (C)
B. (B) and (C)
C. (A) and (D)

D. (B), (C) and (D).

Answer: B

° Watch Video Solution

57. Which one of the following equations does not correctly represent
the first law of thermodynamics for the given processes involving an

ideal gas ? (Assume non-expansion work is zero)


https://dl.doubtnut.com/l/_3N5m7GGgSVwb
https://dl.doubtnut.com/l/_GsEjo1QgSl4J
https://dl.doubtnut.com/l/_Ooi4dTccfBXW

A. Adiabatic process : AU = — w

B. Cyclic process: g = — w

C.Isothermal process: q = — w

D. Isochoric process : AU = q.

Answer: A

° Watch Video Solution

58. For silver, Cp (JK_lmol_1> = 23 + 0.017. If the temperature (7T')
of 3 moles of silver is raised from 300K to 1000K at 1 atm pressure, the
value of AH will be close to:

A 13k

B. 16 kJ

C.62 Kk

D. 21k


https://dl.doubtnut.com/l/_Ooi4dTccfBXW
https://dl.doubtnut.com/l/_w8TCcqq4e8Ax

Answer: C

o Watch Video Solution

59. 5 moles of an ideal gas at 100 K are allowed to undergo reversible
compression  till its  temperature  becomes 200 K. If
Cy = 28JK ~'mol !, calculate AU and ApV.

A AU = 14J, A(pV) = 0.8J

B. AU = 14kJ, A(pV) = 4kJ

C.AU = 14kJ, A(pV) = 18J

D. AU = 2.8kJ, A(pV) = 0.8kJ.

Answer: B

o Watch Video Solution

True Or False Type Questions


https://dl.doubtnut.com/l/_w8TCcqq4e8Ax
https://dl.doubtnut.com/l/_niuH23SWeEof

1. Thermodynamics mainly deals with

o Watch Video Solution

2. An animal is an open system.

o Watch Video Solution

3.Volume is an intensive property.

o Watch Video Solution

4. Which of the following are not state functions ?

Temperature, entropy, heat, work, enthalpy, internal energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_a64tcPNkQh3P
https://dl.doubtnut.com/l/_7522KSCVeiWd
https://dl.doubtnut.com/l/_MlDA1hukWUQp
https://dl.doubtnut.com/l/_JqDX8Me7gA9h

5.For an isobaric process, AP = 0.

o Watch Video Solution

6. What is the sign convention for work?

o Watch Video Solution

7. Work done in the isothermal reversible expansion of a gas is always

greater than that done in isothermal irreversible expansion of the gas.

o Watch Video Solution

8.The total energy of the universe is increasing day by day.

o Watch Video Solution



https://dl.doubtnut.com/l/_CITi930553hC
https://dl.doubtnut.com/l/_6rnxmfSP6aUa
https://dl.doubtnut.com/l/_6dHFpmOVcyOu
https://dl.doubtnut.com/l/_iwc0fy7YnI8w

9.AF = Einitial state — Efinal state

o Watch Video Solution

10. The heat absorbed in a reaction at constant temperature and

constant volume is

o Watch Video Solution

11. Abomb calorimeter measures AG of a combustion process.

o Watch Video Solution

12. For the reaction,

Zn(s) + 2HCl(aq) — ZnCly(aq) + H2(g), AH is equal to AE.

o Watch Video Solution



https://dl.doubtnut.com/l/_ckDCt1ZcRI7B
https://dl.doubtnut.com/l/_MnZso8KCTCqB
https://dl.doubtnut.com/l/_yIzBvljTitNa
https://dl.doubtnut.com/l/_edu7QzZDO7eb

13. Decomposition of CaCOyj is a reversible reaction when carried out in

an open kiln.

o Watch Video Solution

14. State True/False

All spontaneous process proceed in one direction only.

o Watch Video Solution

15. The units of AS are JK ~'mol L.

o Watch Video Solution

16. The absolute entropy of a liquid is less than of the solid.

o Watch Video Solution



https://dl.doubtnut.com/l/_CiULJ5yppFzw
https://dl.doubtnut.com/l/_0H3AAWxvzeur
https://dl.doubtnut.com/l/_TbWNp56570q7
https://dl.doubtnut.com/l/_p3bYHlMkkUVN

17.1s the entropy of the universe constant ?

o Watch Video Solution

18. A process is non-spontaneous when AS; . < 0.

o Watch Video Solution

19.For an irreversible process, AS > 0.

o Watch Video Solution

20. Heat can be converted completely into equivalent amount of work

without producing changes elsewhere.

o Watch Video Solution



https://dl.doubtnut.com/l/_MROUP3UUt3lh
https://dl.doubtnut.com/l/_yMYKtakJk0QD
https://dl.doubtnut.com/l/_irhYRIon7CIN
https://dl.doubtnut.com/l/_E631D7WLuQe3

21. A chemical process always proceeds in the direction in which the

Gibbs free energy of the system decreases.

o Watch Video Solution

22. A process is feasible if AH is positive and AS is negative

o Watch Video Solution

23. AG is a measure of the net work done by a system. True/False.

o Watch Video Solution

24. At absolute zero, the entropy of a pure crystal is zero. This is

o Watch Video Solution



https://dl.doubtnut.com/l/_Ued21FsEtYsa
https://dl.doubtnut.com/l/_BGoHLUpegdsN
https://dl.doubtnut.com/l/_VFAQ3IMR152q
https://dl.doubtnut.com/l/_MrQhaymGTBT3

Fill In The Blanks Type Questions

1. Thermodynamics mainly deals with

o Watch Video Solution

2. A closed system is that which

o Watch Video Solution

3. A system is said to be in .. equilibrium when the system and the

surroundings are at the same temperature.

o Watch Video Solution

4. When the work is done by the system, w is taken as ...

o Watch Video Solution



https://dl.doubtnut.com/l/_Jr9Bqt2TakRP
https://dl.doubtnut.com/l/_z4OuEFvuUUt0
https://dl.doubtnut.com/l/_UIgggr6xSl4u
https://dl.doubtnut.com/l/_PKOTCEPk8KYD

5.1s the entropy of the universe constant ?

o Watch Video Solution

6. Define isolated system.

o Watch Video Solution

7.The sum of ..... energy and ..... energy of a system is called enthalpy of

the system.

o Watch Video Solution

8. For the process occurring at constant ..... AH = AU.

o Watch Video Solution



https://dl.doubtnut.com/l/_PKOTCEPk8KYD
https://dl.doubtnut.com/l/_xNAJLc7jfCYC
https://dl.doubtnut.com/l/_mmq5VAMShzaY
https://dl.doubtnut.com/l/_rT9QzrvTeMdr
https://dl.doubtnut.com/l/_yFswgAfJXuI7
https://dl.doubtnut.com/l/_uvobOk3kDszq

9. A spontaneous process is also called a ..... process.

° Watch Video Solution

10. Dissolution of sugar in water is accompanied by ..... of entropy of the

system.

o Watch Video Solution

11. A spontaneous process is an ... process and occurs in .. direction

only.

o Watch Video Solution

12. The force responsible for the spontaneity of a reaction is called ...

o Watch Video Solution



https://dl.doubtnut.com/l/_uvobOk3kDszq
https://dl.doubtnut.com/l/_WQm040kBS4rs
https://dl.doubtnut.com/l/_039J3ASunjVI
https://dl.doubtnut.com/l/_xVfixkdRUGDb

13. The total entropy change (AS;qa1) for the system and surrounding

of a spontaneous process is given by

o Watch Video Solution

14. If ASi.a1 is positive the process is .. and occurs in the .. as

mentioned. The reverse process is ...

o Watch Video Solution

15. Whenever a spontaneous process takes place, it is accompanied by

an increase in the total ...... of the .....

° Watch Video Solution

16. When AG = 0, the process is .......

° Watch Video Solution



https://dl.doubtnut.com/l/_AitWMQelbPsk
https://dl.doubtnut.com/l/_zHUSPl9wQt34
https://dl.doubtnut.com/l/_I2Uy4tdUBBR7
https://dl.doubtnut.com/l/_qMQdgws7I5BV

17.When AH is ngative nad T'AS is positive, the process is .....at all........

o Watch Video Solution

18. The enthalpy change for a reaction does not depend upon the

o Watch Video Solution

19. The greater the free energy change, the greater is the amount of ...

work that can be obtained from the process.

o Watch Video Solution

20. At absolute zero, the entropy of a pure crystal is zero. This is

o Watch Video Solution



https://dl.doubtnut.com/l/_qMQdgws7I5BV
https://dl.doubtnut.com/l/_h5pixJeZ2BEZ
https://dl.doubtnut.com/l/_zUdJYt35Mg3D
https://dl.doubtnut.com/l/_g92pFN2UPOvu
https://dl.doubtnut.com/l/_LmECguShi47S

Assertion Reason Type Questions

1. The heat absorbed during the isothermal expansion of an ideal gas

against vacuum is zero.

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

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YAh1uWJOcDs5

2. Assertion : The total energy of the universe is constant.

Reason : When a quantity of some form of energy disappears, an exactly

equivalent amount of some other form of energy is produced.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: A

o Watch Video Solution

3. Assertion : The heat of a reaction does not depend upon the

temperature at which reaction is carried out.


https://dl.doubtnut.com/l/_jIDT638TQ2Le
https://dl.doubtnut.com/l/_U9XNmhhCTZqx

Reason : Temperature is a state function.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: D

o Watch Video Solution

4. Assertion : The heat of neutralisation for a strong acid and a weak
base is always equal to -57.1 kJ.
Reason : One gram equivalent of a strong acid always neutralises one

gram equivalent of a weak base.


https://dl.doubtnut.com/l/_U9XNmhhCTZqx
https://dl.doubtnut.com/l/_gVAiD8TAd25H

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: D

° Watch Video Solution

5. Assertion : The bond energy and bond formation energy of a
particular bond are equal in magnitude but opposite in sign.
Reason : The process of bond formation requires absorption of energy

but the process of breaking of bond involves liberation of energy.


https://dl.doubtnut.com/l/_gVAiD8TAd25H
https://dl.doubtnut.com/l/_4d2ARTLRdv37

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: C

° Watch Video Solution

6. Assertion : The sun is the ultimate source of all types of energies and
sustains life on earth.
Reason : The solar energy gets converted into all types of energies

present on the earth.


https://dl.doubtnut.com/l/_4d2ARTLRdv37
https://dl.doubtnut.com/l/_AjQtYCkwkFkl

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: A

° Watch Video Solution

7. Assertion : A perpetual machine can produce work continuously

without consuming energy.

Reason : Energy can be converted from one form to another.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.


https://dl.doubtnut.com/l/_AjQtYCkwkFkl
https://dl.doubtnut.com/l/_34qvJtEvjvBK

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: D

° Watch Video Solution

8. Assertion : Burning of coal is a spontaneous process.

Reason : Coal when ignited burns of its own accord without any outside

assistance.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.


https://dl.doubtnut.com/l/_34qvJtEvjvBK
https://dl.doubtnut.com/l/_qEN0jRXugn7Z

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: A

° Watch Video Solution

9. Assertion : All spontaneous processes are thermodynamically
irreversible.
Reason : In a reversible isothermal process, there is no net change in
entropy.
A.If both Assertion and Reason are CORRECT and Reason is the
CORRECT explanation of the Assertion.
B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.


https://dl.doubtnut.com/l/_qEN0jRXugn7Z
https://dl.doubtnut.com/l/_Djc1dLkG8s8d

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: B

o Watch Video Solution

Numberical Problems

1. Calculate the free energy change when one mole of sodium chloride is
dissolved in water at 298 K. (Given : Lattice energy of NaCl
= — 777.8kJmol ?, Hydration energy of NacCl

= 774.1kJmol ! and AS at298K = 0.043kJmol .

o Watch Video Solution

2. Calculate the value of equilibrium constant, K for the following
reaction at 400 K.

2NOCl(g) & 2NO(g) + Clsy(9)


https://dl.doubtnut.com/l/_Djc1dLkG8s8d
https://dl.doubtnut.com/l/_FtiGLnUotITz
https://dl.doubtnut.com/l/_vR4TXgUby3K2

AH° = 80.0kJmol 1, AS° = 120KJ 'mol~! at 400 K, R =

8.31JK ‘mol L.

° Watch Video Solution

3. Calculate the standard free energy change for the following reaction
at 27° C.

Hy(g9) + I,(9) — 2HI(g9), AH®° = + 51.9kJ

[Given: ASy, = 130.6JK ~'mol '

ASp =116.7JK ~'mol !

ASf; = 206.3JK ~'mol '].

Predict whether the reaction is feasible at 27°C or not.

o Watch Video Solution

4. Using the data given below, calculate the value of equilibrium
constant for the reaction

3HC = CH(g) < CsHq(g)

acetylene benzene


https://dl.doubtnut.com/l/_vR4TXgUby3K2
https://dl.doubtnut.com/l/_giH5is7ceqyI
https://dl.doubtnut.com/l/_1pDJuPMtM0Dk

at 298 K, assuming ideal behaviour.
A;G°HC = CH(g) = 2.09 x 10°Jmol 1,
A;G° CgHg(g) = 1.24 x 10°Jmol !

R = 8.314JK ~'mol !

o Watch Video Solution

5. Give the reaction for preparing benzene.

o Watch Video Solution

6. A gas expands from 3dm® to 5dm?® against a constant pressure of
3.0 atm. The work done during expansion is used to heat 10 moles of
water at temperature 290 K. Calculate the final temperature of water.

Specific heat of water = 4.184JK ~'g~!.

° Watch Video Solution



https://dl.doubtnut.com/l/_1pDJuPMtM0Dk
https://dl.doubtnut.com/l/_LUDHgm2UrS6U
https://dl.doubtnut.com/l/_TWZIs9ekecZy

7. The enthalpy change involved in the oxidation of glucose is
—2880kJmol ~'. Twenty five per cent of this energy is available for
muscular work. If 100 k] of muscular work is needed to walk one
kilometre, what is the maximum distance that a person will be able to

walk eating 120 g of glucose ?

o Watch Video Solution

8. 10 g of argon is compressed isothermally and reversibly at a
temperature of 27° C from 10 L to 5L. Calculate ,w, AE and AH for the

process. R = 2.0calK ~‘mol !, log2 = 0.30, At.Wt. of argon = 40.

o Watch Video Solution

9. Using data (all values are in kilocalorie per mole at 25° C) given below,
calculate the bond energy of C — C' and C' — H bonds.

AH® combustion of ethane = — 372.0


https://dl.doubtnut.com/l/_0BRUWdVFwR3K
https://dl.doubtnut.com/l/_iE9fnNVFDzik
https://dl.doubtnut.com/l/_LGve6QqjlOOg

AH® combustion of propane = — 530.0
AH © for C( garphite) — C(g) = + 172.0
Bond enegry of H — H bond = + 104.0
AH®ofH,0(l) = — 68.0

AtH®0fCOy(g) = — 94.0

° Watch Video Solution

10. An athlete is given 100 g of glucose (CgH1504) of energy equivalent
to 1560 kJ. He utilises 50% of this gained energy in the event. In order to
avoid the storage of energy in the body, calculate the weight of water he
would need to perspire. The enthalpy of evaporation of water is

44k Jmol 1.

o Watch Video Solution

11. The standard enthalpy of formation of H2 O(l) and Fe 2 O 3 (s) are

respectively -286 k] mol -1 and -824 kJ mol -1 . What is the standard


https://dl.doubtnut.com/l/_LGve6QqjlOOg
https://dl.doubtnut.com/l/_iESLKKcJYTN3
https://dl.doubtnut.com/l/_KADSPxezC9kV

enthalpy change for the following reaction?

Fe2 O3 (s)+3H2 (g)—3H 2 O(l)+2Fe(s)

o Watch Video Solution

12. The enthalpies of formation of CO2(g)H20(I) and C2H4(g) are
respectively -393.5,-286 and +52.3kJmol -1. The enthalpy change for the

combustion of C2H4(g) is ?

o Watch Video Solution

13. The heat of combustion of acetylene is 312 kcal. If the heat of
formation of CO, is 94.38 kcal and that of water is 63.38 kcal, calculate
C = C bond energy assuming that the bond energy of C-H is 93.6 kcal.
Heat of atomisation of carbon and hydrogen are 150 and 51.5 kcal

respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_KADSPxezC9kV
https://dl.doubtnut.com/l/_gtwdQIZNTSWU
https://dl.doubtnut.com/l/_AOREWeuxAbdx
https://dl.doubtnut.com/l/_PwxUCIj2kXVp

14. If a man submits to a diet of 9500 kJ per day and expands energy in
all forms to a total of 12000 kJ per day, what is the change in internal
energy per day? If the energy lost was stored as sucrose (1632 k] per 100
g), how many days should it take to lose 1 kg ? (Ignore water loss for this

problem.)

o Watch Video Solution

15.C(s) + O3(g) — COs(g) + 394kJ

C(s) + %02(57) — CO + 111kJ

In an oven using coal (assume the coal is 80% C in weight), insufficient
oxygen is supplied such that 60% of carbon is converted to CO, and
40% of carbon is converted to CO. Find out the heat generated when 10

kg of coal is burnt in this fashion.

° Watch Video Solution



https://dl.doubtnut.com/l/_PwxUCIj2kXVp
https://dl.doubtnut.com/l/_DOuDXn6SBUUW

16.C(s) + O3(g) — CO5(g) + 394kJ
1
C(s) + 502(9) — CO + 111kJ
Calculate the heat generated if efficiency of oven is 10.8% and a fully

efficient oven converts all the carbon to CO,

o Watch Video Solution

17.C(s) + Os(g) — COs(g) + 394kJ
1
C(S) + 502(g) — CO + 111kJ

Calculate the percentage loss in heating value for the inefficient oven.

o Watch Video Solution

18. Gobar gas obtained by bacterial fermentation of animal refuse
contains mainly methane. The heat of combustion of methane to CO,
and water (gas) is given by

CHy(g) + 205(g) — COs(g) + 2H,0(g) + 809k.J.


https://dl.doubtnut.com/l/_NRpsxhlwXSCT
https://dl.doubtnut.com/l/_Tvl8tuKSvTkH
https://dl.doubtnut.com/l/_pQ3QlTgGm54R

How much gobar gas would have to be produced per day for a small
village community of 100 families, if we assume that each family has to
be supplied 20,000 k] of energy per day to meet all its needs and that

the methane content in gobar gas is 80% by weight?

o Watch Video Solution

Ncert Text Book Exercises

1. Choose the correct answer.

A thermodynamic state function is a quantity.
(a) used to determine heat changes.

(b) whose value is independent of path.

(c) used to determine pressure volume work.

(d) whose value depends on temperature only.

A. used to determine heat changes

B. whose value is independent of path


https://dl.doubtnut.com/l/_pQ3QlTgGm54R
https://dl.doubtnut.com/l/_TuGTB7Te6fGU

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

condition is
AAT =0
B.Ap=10
CAg=0
Dw=0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TuGTB7Te6fGU
https://dl.doubtnut.com/l/_A8pSVbOmub3m
https://dl.doubtnut.com/l/_TTUpVyX1R2Zs

3.The enthalpies of all elements in their standard states are

A. unity

B. zero

C. <0

D. different for each element.

Answer: B

o Watch Video Solution

4. AU° of combustion of methane is — XkJmol '. The value of AH °

A =AU"

B. > AU°

C. < AU°"


https://dl.doubtnut.com/l/_TTUpVyX1R2Zs
https://dl.doubtnut.com/l/_MXyOuTbSLznH

Answer: C

o Watch Video Solution

5. The enthalpy of combustion of methane, graphite and dihydrogen at
298 K are, —890.3kJmol' — 393.5kJmol ', and — 285.8kJmol !
espectively. Enthalpy of formation of CH,(g) will be

A. —T74.9kJmol !

B. —52.27kJmol ~ !

C. +74.8kJmol 1

D. +52.26kJmol ~!

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MXyOuTbSLznH
https://dl.doubtnut.com/l/_VxoO84UVeujM
https://dl.doubtnut.com/l/_0fVffy63IkPd

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 J of heat is absorbed by a system and 394 J of work is
done by the system. What is the change in internal energy of the

process?

o Watch Video Solution



https://dl.doubtnut.com/l/_0fVffy63IkPd
https://dl.doubtnut.com/l/_P6H8M3788kLD

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

NH,CH(g) + 5 0u(g) —+ Nalg) + COu(g) + H,0(1)

o Watch Video Solution

9. Calculate the number of k] of heat necessary to raise the temperature
of 60.0 g of aluminium from 35°C to 55° C. Molar heat capacity of Al

is 24 Jmol 'K 1.

o Watch Video Solution

10. The enthalpy change on freezing of 1 mol of water at 5°C to ice at
—5°Cis:

(Given A H = 6KJmol ! at 0°C,


https://dl.doubtnut.com/l/_ilXkeE3JFmnq
https://dl.doubtnut.com/l/_hKvobEYuInNY
https://dl.doubtnut.com/l/_nsQt9yu2E5bk

C,(H50,1) = 75.3Jmol 'K ",

C,(H,0, S) = 36.8Jm01—1K—1)

o Watch Video Solution

11. Enthalpy of combustion of carbon to CO, is — 393.5kJmol ~*
Calculate the heat released upon formation of 352 g of CO, from

carbon and dioxygen gas.

o Watch Video Solution

12. Enthalpies of formation of CO(g). COs(g) and N,O, are
—110, — 393, 81 and 9.7kJmol ! respectively. Find the value of A, H

for the reaction :

Ny04(g) + 3CO(g) — N2O(g) + 3Cos(g)

o Watch Video Solution



https://dl.doubtnut.com/l/_nsQt9yu2E5bk
https://dl.doubtnut.com/l/_qPTnHWnWaycP
https://dl.doubtnut.com/l/_XJCIbqvJMQgq

13. Given
Na(g) + 3H,(g) — 2NHs(g), A,H® = — 92.4kJmol !

What is the standard enthalpy of formation of NH3 gas?

° Watch Video Solution

14. Calculate the standard enthalpy of formation of CH3OH(l) from the

following data

3
CH30H (i) + 5 0a(g9) — COs(g) + 2H,0(1), AH® = — 726kJmol !
C(graphite) +O05(g) — COs(g), AH® = — 393kJmol ~*

1
Hy(9) + 50a(9) — Hy0(1), A(f)H® = — 286kJmol ~*

o Watch Video Solution

15. Calculate the enthalpy change for the process
CCIL(g) — C(g) +4CI(g)

and calculate bond enthalpy of C-Cl in CCIy(g).


https://dl.doubtnut.com/l/_IArQNmIOMrmL
https://dl.doubtnut.com/l/_pCHh6Xlb9LfV
https://dl.doubtnut.com/l/_dhL7DxHqsn0k

A.,H®(CCL) =  30.5kJmol "
A;H®(CCI) = — 135.5kJmol !
A,(C) = 715.0kJmol !, where A H © is enthalpy of atomisation

A H® (CL) = 242kJmol ~*

o Watch Video Solution

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

o Watch Video Solution

17. For the reaction at 298 K,

2A+B — C

AH = 400K Jmol ™' and AS = 0.2kJK ~'mol !

At what temperature will the reaction become spontaneous considering

AH and AS o be constant over the temperature range.

o Watch Video Solution



https://dl.doubtnut.com/l/_dhL7DxHqsn0k
https://dl.doubtnut.com/l/_uocZM3vrbUAr
https://dl.doubtnut.com/l/_kydPqbqJaNIU
https://dl.doubtnut.com/l/_vCM3Jv2yBgXh

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

AH and AS?

o Watch Video Solution

19. For the reaction

2A(g) + B(g) — 2D(9)

AU? = —10.55KJ and AS? = — 44.1JK !

Calculate AG® for the reaction, and predict whether the reaction may

occur spontaneously

o Watch Video Solution

20. The equilibrium constant for a reaction is 10. What will be the value

of AG° ? R = 8.314JK ~'mol ™!, T = 300K.

o Watch Video Solution



https://dl.doubtnut.com/l/_vCM3Jv2yBgXh
https://dl.doubtnut.com/l/_6rc7d362CtMk
https://dl.doubtnut.com/l/_4Ubgj0Cf7opA
https://dl.doubtnut.com/l/_2cRvaS0ebWoz

21. Comment on the thermodynamic stability of NO (), given
1 1
5Na(9) + 50a2(9) = NO(g)  :  AH" = 90kJmol !
1
NO(g) + 50a(9) = NOs(9)  :  AH" = — TdkJmol ™

o Watch Video Solution

22. Calculate the entropy change in surroundings when 1.00 mole of
H,0(l) is formed under standard conditions.

A;H® = — 286kJmol '

° Watch Video Solution



https://dl.doubtnut.com/l/_2cRvaS0ebWoz
https://dl.doubtnut.com/l/_dmj6XUXsLNYR

