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BOOKS - MODERN PUBLISHERS CHEMISTRY (HINGLISH)

THERMODYNAMICS

Solved Examples

1. Classify the following as open, closed, or isolated system. 

a. A beaker containing as open, boiling water. 

b. A chemical reaction taking place in an enclosed �ask. 

c. A cup of tea placed on a table. 

d. Hot water placed in perfectly insulated closed container. 

e. A thermos �ask containing hot co�ee.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_M4HPdtZn9BnG
https://dl.doubtnut.com/l/_EdamfcXVNIea


2. Express the change in internal energy of a system when 

(i) No heat is absorbed by the system from the surroundings, but work

(w) is done on the system. What type of wall does the system have ? 

ii) No work is done on the system, but q amount of heat is taken out from

the system and given to the surroundings. What type of wall does the

system have? 

(iii) w amount of work is done by the system and q amount of heat is

supplied to the system. What type of system would it be?

Watch Video Solution

3. Calculate the internal energy change for each of the following

processes: 

(i) A system absorbs 428 J of heat and does work equivalent to 286 J on its

surroundings. 

(ii) 62 J of work is done on the system and 128 J of heat is transferred to

the surroundings.

Watch Video Solution

https://dl.doubtnut.com/l/_EdamfcXVNIea
https://dl.doubtnut.com/l/_gKg6OSbLGBlB


4. 2L of an ideal gas at a pressure of 10 atm expands isothermally into a

vacuum until its total volume is 10L. 

(i) How much heat is absorbed and how much work is done in the

expansion? 

(ii)How much heat is absorbed if this system expands againts a constant

external pressure of 1 atm? 

(iii) How much heat is absorbed if the expansion is conducted reversibly

at 298 K.

Watch Video Solution

5. A gas absorbs  of heat and expands against the external pressure

of  atm from a volume of  to . What is the change in internal

energy? ( )

Watch Video Solution

120J

1.10 0.5L 2.0L

1Latm = 101.3J

https://dl.doubtnut.com/l/_DKKnub5gApGk
https://dl.doubtnut.com/l/_0Elu40eFb0ee


6. Calculate , q and w when 2.0 mol of an ideal gas at  are

compressed isothermally and reversibly from 1.0 bar to 10.0 bar.

Watch Video Solution

ΔU 25∘C

7. Three moles of hydrogen gas are compressed isothermally and

reversibly from 60L to 20L and 8.50 kJ of work is done on it. Assuming

ideal behaviour, calculate the temperature of the gas.

Watch Video Solution

8. Calculate w and  for the conversion of 1 mol of water at  to

steam at 1 atm pressure.Heat of vaporisation of water at  is 40.670

kJ .Assume ideal gas behaviour.

Watch Video Solution

ΔU 100∘C

100∘C

mol− 1

https://dl.doubtnut.com/l/_uXn6xdwG6HuM
https://dl.doubtnut.com/l/_004QkevD4YrC
https://dl.doubtnut.com/l/_LMd2WgVGEWcJ


9. A 6 litre cylinder contained 280 g of  gas at C. Due to sudden

leakage through the hole, all the gas escaped into atmosphere and the

cylinder became empty.If the atmospheric pressure is 1.0 atmosphere,

calculate the work done by the gas.

Watch Video Solution

N2 27∘

10. The heat of combustion of gaseous methane  at constant

volume is measured in a bomb calorimeter at  and is found to be 

.Find the value of enthalpy change.

Watch Video Solution

(CH4)

298K

−885.4kJmol− 1

11. The enthalpy change  for the reaction  

  

is  at . What is  at ?

Watch Video Solution

(ΔH)

N2(g) + 3H2(g) → 2NH3(g)

−92.38kJ 298K ΔU 298K

https://dl.doubtnut.com/l/_lsjDqeoznb2b
https://dl.doubtnut.com/l/_GnCJGFYAH4zT
https://dl.doubtnut.com/l/_oZVEk4GvbjLA


12. Enthalpy of combustion of carbon to  is .

Calculate the heat released upon formation of  of  from carbon

and dioxygen gas.

Watch Video Solution

CO2 −393.5kJmol− 1

35.2g CO2

13. If water vapour is assumed to be a perfect gas, molar enthalpy change

for vaporisation of 1 mol of water at 1 bar and  is 41 kJ 

.Calculate the internal energy change, when 

(a) 1 mol of water is vaporised at 1 bar pressure and C.  

(b) 1 mol of water is converted into ice.

Watch Video Solution

100∘C mol− 1

100∘

14. The heat liberated on complete combustion of  of benzene at

constant volume at  has been found to be . Calculate the

heat of combustion of benzene at constant pressure.

Watch Video Solution

7.8g

25∘C 326.39kJ

https://dl.doubtnut.com/l/_l3AMIztXDmwb
https://dl.doubtnut.com/l/_uyPFHbLoGwCm
https://dl.doubtnut.com/l/_ESA0V7EHnC1S


Watch Video Solution

15. A swimming pool contains  of water. How much energy in

joules is required to raise the temperature of water from  to ?

The speci�c heat capacity of water is .

Watch Video Solution

1 × 105L

20∘C 25∘C

4.184J / ∘Cg

16. (a) Calculate the heat that must be supplied to raise the temperature

of 2 kg of water from C to its boiling point at atmospheric

pressure.The average speci�c heat of water in the range  is

4.184 J . 

(b)How long will a 2 kW heater take to supply this energy?

Watch Video Solution

25∘

25 − 100∘C

K − 1g− 1

17. (a)Calculate the energy needed to raise the temperature of 10.0 g of

iron from C to  if speci�c heat capacity of iron is 0.45J 25∘ 250∘C

https://dl.doubtnut.com/l/_ESA0V7EHnC1S
https://dl.doubtnut.com/l/_yISwoqQHCZnn
https://dl.doubtnut.com/l/_aUxsYX3pRTwH
https://dl.doubtnut.com/l/_6ApslzAuGUac


. 

(b) What mass of copper (speci�c heat capacity = 0.385 J ) can

be heated through the same temperature di�erence when supplied with

the same amount of energy as above.

Watch Video Solution

. ∘ C − 1g− 1

. ∘ C − 1g− 1

18. A chemist while studying the properties of gaseous , a

chloro�uoro carbon refrigerant, cooled a  sample at constant

atmospheric pressure of  from  to . During cooling, the

sample volume decreased from  to . Calculate  and  for

the chloro�uoro carbon for this process. For , 

.

Watch Video Solution

C2Cl2F2

1.25g

1.0atm 320K 290K

274 248mL ΔH ΔU

C2Cl2F2

CP = 80.7Jmol− 1K − 1

19. Calculate the number of  necessary to raise the temperature of 

 of aluminium from  to . Molar heat capcacity of  is 

 (Answer in Joules)

KJ

60.0g 35∘ 55∘C Al

24Jmol− 1K − 1

https://dl.doubtnut.com/l/_6ApslzAuGUac
https://dl.doubtnut.com/l/_fBwVxhgNCN98
https://dl.doubtnut.com/l/_ZOcwx0MaPIlG


Watch Video Solution

20.  of graphite kept in a bomb calorimeter in excess of oxygen at 

 and 1 atmospheric pressure was burnt according to the equation,  

  

durgin the reaction, temperature rises from  o . If the heat

capacity of the calorimeter and its contents is , what is the

enthalpy change for the above reaction at  and ?

Watch Video Solution

0.562g

298K

CGraphite + O2 ( g ) → CO2 ( g )

298K 298.89K

20.7kJ /K

298K 1atm

21. The reaction of cyanamide, , with dioxygen was carried

out in a bomb calorimeter, and  was found to be  at 

. Calculate enthalpy change for the reaction at .  

Watch Video Solution

[NH2CN(s)]

ΔU −742.7kJmol− 1

298K 298K

NH2CN(g) + O2(g) → N2(g) + CO2(g) + H2O(l)
3

2

https://dl.doubtnut.com/l/_ZOcwx0MaPIlG
https://dl.doubtnut.com/l/_o7aqtEgfaWDv
https://dl.doubtnut.com/l/_aLLfHnmP4voN
https://dl.doubtnut.com/l/_oaqcxqGqGRSt


22. Red phosphorus reacts with liquid bromine as : 

 kJ.  

Calculate the enthalpy change when 10.32 g of phosphorus reacts with an

excess of bromine.

Watch Video Solution

2P (s) + 3Br2(l) → 2PBr3(g)ΔrH
∘ = − 243

23. The heat change for the reaction, 

  

is . Calculate the heat of formation of ammonia.

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g)

−92.2kJ

24. Calculate the heat change in the reaction, 

 

at 298K given that heats of formation at 298K for  and 

are  and  respectively. (Write answer in

magnitude and KJ form)

W t h Vid S l ti

4NH3(g) + 3O2(g) → 2N2(g) + 6H2O(l)

NH3(g) H2O(l)

−46.0 −286.0kJ  mol− 1

https://dl.doubtnut.com/l/_oaqcxqGqGRSt
https://dl.doubtnut.com/l/_wLURZBFXiUom
https://dl.doubtnut.com/l/_LLizfgMYSTRX


Watch Video Solution

25. Calculate the enthalpy change for the reaction 

  

The enethalpy of formation of  and  are -74.8 kJ 

, -393.5 kJ  and  respectively.

Watch Video Solution

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)

CH4(g), CO2(g) H2O(l)

mol− 1 mol− 1 −285.8kJmol− 1

26. The combusition of 1 mol of benzene  takes place at  and

1 bar pressure. After combustion,  and  are produced and 

 of heat is liberated. Calculate the standard enthaply of formation,

 of benzene. Standard enthapies of formation of  and 

 are  and , respectively.  

Strategy : Apply Eq. the mathematical form of Hesis's law, to the

combustion reaction of 1 mol of benzene. Remember  for  is

zero by convention. We are give  and  values for all

substance except . We can solve for this unknown.

W t h Vid S l ti

(C6H6) 298K

CO2(g) H2O(l)

3267kJ

ΔfH
∘ CO2(g)

H2O(l) −393.5kJmol− 1 −258.83kJmol− 1

ΔfH
∘ O2(g)

Δ1H
∘ ΔfH

∘

C6H6(1)

https://dl.doubtnut.com/l/_LLizfgMYSTRX
https://dl.doubtnut.com/l/_ir1WGuvjzJEJ
https://dl.doubtnut.com/l/_RDwrx38hRfOE


Watch Video Solution

27. Enthalpies of formation of  and  are 

 and  respectively. Calculate  for the

reaction: 

.

Watch Video Solution

CO(g), CO2(g), N2O(g) N2O4(g)

−110, − 393, 81 9.7kJmol− 1 ΔrH

N2O4(g) + 3CO(g) → N2O(g) + 3CO2(g)

28. The enthalpies of combustion of  and  are -890.3 and -1559.7

k J  respectively. Which of the two has greater e�ciency of fuel per

gram?

Watch Video Solution

CH4 C2H6

mol− 1

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

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

 according to following equation:  −809kJmol− 1

https://dl.doubtnut.com/l/_RDwrx38hRfOE
https://dl.doubtnut.com/l/_hDdDPRbp5qh4
https://dl.doubtnut.com/l/_GX603bABJpXz
https://dl.doubtnut.com/l/_0kafjvw1h51O


  

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

village of  families, it it is assumed that each family requires  of

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

Watch Video Solution

CH4 + 2O2 → CO2 + 2H2O, ΔH = − 809kJ

50 20000kJ

80 %

30. a. A cylinder of gas is assumed to contain  of butane. If a

normal family needs  of energy per day for cooking, how long will

the cylinder last? Given that the heat of combustion of butane is

.  

b. If the air supply of the burner is insu�cient (i.e. you have a yellow

instead of a blue �ame), a portion of the gas escape without combustion.

Assuming that  of the gas is wasted due to this ine�ciency, how

long would the cylinder last?

Watch Video Solution

11.2kg

20000kJ

2658kJmol− 1

33 %

https://dl.doubtnut.com/l/_0kafjvw1h51O
https://dl.doubtnut.com/l/_5MtXy9a9gfgD


31. Calculate the enthalpy of formation of ethane from the following data

: 

(i) ,   

(ii)   

(iii) 

Watch Video Solution

C(s) + O2(g) → CO2(g) ΔrH
∘ = − 393.5kJ

H2(g) + O2(g) → H2O(l), ΔrH
∘ = − 285.8kJ

1

2

C2H6(g) + O2(g) → 2CO2(g) + 3H2O(l), ΔrH
∘ = − 1560.0kJ

7

2

32. Calculate the standard enthalpy of formation of  from the

following data: 

  

 (Write

magnitude of answer and in KJ / mol value)

Watch Video Solution

CH3OH(l)

CH3OH(l) + O2(g) → CO2(g) + 2H2O(l), …(i), ΔrH
Θ

1 = − 726kJm
3

2

C(g) + O2(g) → CO2(g), …(ii), ΔcH
Θ

2 = − 393kJmol− 1

H2(g) + O2(g) → H2O(l), ...(iii), ΔfH
Θ

3 = − 286kJmol− 11

2

https://dl.doubtnut.com/l/_39KtVo4hvXnW
https://dl.doubtnut.com/l/_uDyJvJgAyjQG


33. Calculate the enthalpy of formation of benzene represented by the

following reaction: 

  

The standard enthalpy of combustion of benzene is -3266.0 kJ and

standard enthalpies of formation of  and  are - 393.1 and

-286.0 kJ respectively.

Watch Video Solution

6C(s) + 3H2(g) → C6H6(l)

CO2(g) H2O(l)

34. With the help of thermochemical equations given below, determine

 at  for the following reaction:  

  

 ...(1)  

,  

 ...(2)  

,  

 ...(3)

Watch Video Solution

ΔrH
Θ 298K

C(graphite) + 2H2(g) → CH4(g), ΔrH
Θ = ?

C(graphite) + O2(g) → CO2(g), ΔrH
Θ = − 393.5kJmol− 1

H2(g) + 1/2O2(g) → H2O(l)

ΔrH
Θ = − 285.8kJmol− 1

CO2(2)(g) + 2H2O(l) → CH4(g) + 2O2(g)

ΔrH
Θ = + 890.3kJmol− 1

https://dl.doubtnut.com/l/_zSAvdhK1EmqJ
https://dl.doubtnut.com/l/_5zP4RgezGpz5


35. The enthalpies of solution of anhydrous  and hydrated 

 are -66.5 and 11.7 kJ  respectively.Calculate the

enthalpy of hydration of  to .

Watch Video Solution

CuSO4

CuSO4. 5H2O mol− 1

CuSO4 CuSO4.5H2O

36. Calculate the enthalpy of formation of anhydrous aluminium chloride,

 from the following data :  

(i) 

(ii) 

(iii)   

Watch Video Solution

Al2Cl6

2Al(s) + 6HCl(aq) → Al2Cl6(aq) + 3H2(g), ΔrH
∘ = − 1004.0kJ

H2(g) + Cl2(aq) → 2HCl(g), ΔrH
∘ = − 183.9kJ, ΔrH

∘ = − 183.9kJ

HCl(g) + aq → HCl(aq), ΔrH
∘ = − 73.2kJ

Al2Cl6(s) + aq → Al2Cl2(aq), ΔrH
∘ = − 643.0kJ

https://dl.doubtnut.com/l/_5zP4RgezGpz5
https://dl.doubtnut.com/l/_zTX1nawDQUl5
https://dl.doubtnut.com/l/_ZWyKNsROLfoH


37. The standard enthalpies of formation of  and  are -

296.6 kJ and -395.6 kJ respectively.Calculate  for the reaction:  

.

Watch Video Solution

SO2(g) SO3(g)

ΔH ∘

SO2(g) + O2(g) → SO3(g)
1

2

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

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

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

respectively.

Watch Video Solution

mol− 1

39. Calculate  for chloride ion from the following data: 

  

 

  

.

ΔfH
∘

H2(g) + CI2(g) → HCI(g)
1

2

1

2

ΔfH
∘ = − 92.8kJmol− 1

HCI(g) + H2O → H3O
+ (aq) + CI − (aq)

ΔdissH
∘ = − 75.2kJmol− 1

https://dl.doubtnut.com/l/_AJp6qLrX6J6f
https://dl.doubtnut.com/l/_5ODpNEI2By77
https://dl.doubtnut.com/l/_chA2nXC6RFzg


Watch Video Solution

40. Calculate  for the process at  of dissolving 1.0 mol of KCI in a

large excess of water.. 

  

  

 .

Watch Video Solution

ΔH 25∘C

ΔfH
∘ [K + (aq)] = − 251.2kJmol− 1

ΔfH
∘ [Cl− (aq)] = − 167.08kJmol− 1

ΔfH
∘ [KCl] = − 437.6kJmol− 1

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

 

Calculate the heat evolved for the following experiments : 

(i) 0.25 mol of HCI solution is neutralised by 0.25 mol of NaOH solution. 

(ii) 0.60 mol of  solution is mixed with 0.30 mol of KOH solution.  

(iii)  of 0.2 M HCl is mixed with  of 0.3M NaOH.  

 of 0.2 M  is mixed with  of 0.1 M NaOH solution.

Watch Video Solution

H + (aq) + OH − (aq) → H2O(l) + 57.1kJ

HNO3

100cm3 200cm3

400cm3 H2SO4 600cm3

https://dl.doubtnut.com/l/_chA2nXC6RFzg
https://dl.doubtnut.com/l/_b09maCn6PFoB
https://dl.doubtnut.com/l/_65AFYSvnxnA2


42. When  liquid naphthalene  solidi�es,  of heat is

evolved. Calculate the enthalpy of fusion of naphthalene. (Write answer in

Joules)

Watch Video Solution

1g (C10H8) 149J

43. Calculate the enthalpy change when 2.38 g of carbon monoxide (CO)

vaporize at its normal boiling point.Enthalpy of vapourization of CO is

6.04 kJ .

Watch Video Solution

mol− 1

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

weighing about 18 g. how much heat must be supplied to evaporate this

water at 298 K ? Calculate the internal energy of vaperization at . 

 for water at 373 K = 40.66 kJ 

W t h Vid S l ti

100∘C

ΔvapH
Θ mol− 1

https://dl.doubtnut.com/l/_65AFYSvnxnA2
https://dl.doubtnut.com/l/_Us3DA4Pr4uEe
https://dl.doubtnut.com/l/_3YHREXWkLEC0
https://dl.doubtnut.com/l/_IQC24oo6BVut


Watch Video Solution

45. 18.0 g of water completely vaporises at  and 1 bar pressure and

the enthalpy change in the process is . What will be the

enthalpy change for vaporising two moles of water under the same

conditions ? What is the standard enthalpy of vaporisation for water ?

Watch Video Solution

100∘C

40.79kJmol− 1

46. Calculate  for the reaction:  

Average bond enthalpies of C - H and C - Cl bonds are 414 kJ  and

330 kJ  respectively.

View Text Solution

ΔrH
∘

mol− 1

mol− 1

47. Calculate  for the reaction  ΔrH
∘

https://dl.doubtnut.com/l/_IQC24oo6BVut
https://dl.doubtnut.com/l/_HYFfoszRvUv8
https://dl.doubtnut.com/l/_ktdfx94hIpjz
https://dl.doubtnut.com/l/_VPhGeyvuaMN1


The average bond enthalpies of various bonds are : 

View Text Solution

48. Calculate the C-C bond enthalpy from the following data : 

  

  

  

Assume 416 kJ as the C-H bond enthalpy.

Watch Video Solution

2C(graphite) + 3H2(g), → C2H6(g)ΔrH
∘ = − 84.67mkJ

C(graphite), → C(g)ΔrH
∘ = 716.7kJ

H2(g), → 2H(g)ΔrH
∘ = 435.9kJ

49. Propane has the structure  Calculate the

enthalpy change,  for the reaction :  

 The average bond

enthalpies of various bonds are 

.

Vi T t S l ti

H3C − CH2 − CH3

ΔrH
∘

C3H8(g) + 5O2(g) → 3CO2(g) + 4H2O(g)

https://dl.doubtnut.com/l/_VPhGeyvuaMN1
https://dl.doubtnut.com/l/_8xcQ8unqrAJT
https://dl.doubtnut.com/l/_KVUP5UxCEhEe


View Text Solution

50. Calculate the enthalpy change for the process 

  

and calculate bond enthalpy of  in .  

  

  

, where  is enthalpy of atomisation  

Watch Video Solution

CCl4(g) → C(g) + 4Cl(g)

C − Cl CCl4(g)

ΔvapH
Θ (CCl4) = 30.5kJmol− 1

ΔfH
Θ (CCl4) = − 135.5kJmol− 1

ΔaH
Θ (C) = 715.0kJmol− 1 ΔaH

Θ

ΔaH
Θ (Cl2) = 242kJmol− 1

51. Calculate the bond energy of  bond, given that the heat of

formation of , heat of sublimation of carbon and heat of dissociation

of  are  respectively.

Watch Video Solution

C − H

CH4

H2 −74.8 + 719.6 and 435kJmol− 1

https://dl.doubtnut.com/l/_KVUP5UxCEhEe
https://dl.doubtnut.com/l/_sjQwFXAenIEp
https://dl.doubtnut.com/l/_iTuds7kjLn7t


52. Calculate the entropy change in surroundings when  mol of

 is formed under standard conditions, .

Watch Video Solution

1.00

H2O(l) ΔrH
Θ = − 286kJmol− 1

53. Predict in which of the following entropy increases/decreases : 

(a)   

(b)   

(c) A liquid crystallizes into a solid. 

(d) Temperature of a crystalline solid is raised from 0 K to 115 K.

Watch Video Solution

H2(g) → 2H(g)

2NaHCO3 → Na2CO3(s) + CO2(g) + H2O(g)

54. Consider the reaction for the dissolution of ammonium nitrate : 

  

.  

Calculate the change in entropy of the surroundings and predict whether

the reaction is spontaneous or not at ?

NH4NO3(s) → NH
+

4 (aq) + NO−
3 (aq)

ΔH = + 28.1kJmol− 1, ΔS = 108.7JK − 1mol− 1

25∘C

https://dl.doubtnut.com/l/_HR6Xf1uSdANm
https://dl.doubtnut.com/l/_bIuJklBtGxM5
https://dl.doubtnut.com/l/_Oq0nkaL57u8F


Watch Video Solution

55. The oxidation of iron occurs as: 

  

The enthalpy of formation of  and entropy

change for the reaction is  at 298 K. Inspite of negative

entropy change of this reaction, why is the reaction spontaneous at 298

K?

Watch Video Solution

4Fe(s) + 3O2(g) → 2Fe2O3(s)

Fe2O3is − 824.2kJmol− 1

−549JK − 1mol− 1

56. The standard enthalpy change for the transition of liquid water of

steam is 40.8 kJ  at 373 K. Calculate the entropy of vaporisation of

water.

Watch Video Solution

mol− 1

https://dl.doubtnut.com/l/_Oq0nkaL57u8F
https://dl.doubtnut.com/l/_hnYu8mNab7Jf
https://dl.doubtnut.com/l/_Rkq9u2jpJO0a


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

 and boiling point of ethanol is .

Watch Video Solution

ΔS = 109.8JK − 1mol− 1 78.5∘

58. The enthalpy of vapourisation of liquid diethyl ether  is 

 at its boiling point ( ). Calculate  for the

conversion of 

(a) liquid to vapour and 

(b) vapour to liquid at .

Watch Video Solution

(C2H5)2O

26.0kJmol− 1 25.0∘C ΔS ∘

35∘C

59. For the melting of ice at :  

The enthalpy of fusion is  and entropy of fusion is 

.Calculate the free energy change and predict whether

melting of ice is spontaneous or not at this temperature.

25∘C

H2O(s) → H2O(l)

6.97kJmol− 1

25.4Jmol− 1K − 1

https://dl.doubtnut.com/l/_GamdVzY75Bk6
https://dl.doubtnut.com/l/_zQ8zVSPoAuPp
https://dl.doubtnut.com/l/_qzmWuifGO16H


Watch Video Solution

60. Enthalpy and entropy changes of reaction are  and 

, respectively. Predict the feasibility of the reaction at 

.

Watch Video Solution

40.63kJmol− 1

108.8JK − 1mol− 1

27∘C

61.  and  for the reaction:  

  

are  and  respectively. Calculate the

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

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

temperature.

Watch Video Solution

ΔH ΔS

Ag2O(s) → 2Ag(s) + (1/2)O2(g)

30.56kJmol− 1 66.0JJK − 1mol− 1

https://dl.doubtnut.com/l/_qzmWuifGO16H
https://dl.doubtnut.com/l/_0rZJxXMhf1Ur
https://dl.doubtnut.com/l/_XrAAZFwOwZkP


62. Predict whether it is possible or not to reduce magnesium oxide using

carbon at  according to the reaction.  

  

 and   

If not at what temperature, the reaction becomes spontaneous.

Watch Video Solution

298K

MgO(s) + C(s) → Mg(s) + CO(g)

ΔrH
Θ = + 491.18kJmol− 1 ΔrS

Θ = 197.67JK − 1mol− 1

63. Calculate the standard Gibbs free energy change from the free

energies of formation data for the following reaction: 

  

Given that   

  

Watch Video Solution

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

2

ΔfG
Θ = [C6H6(l)] = 172.8kJmol− 1

ΔfG
Θ [CO2(g)] = − 394.4kJmol− 1

ΔfG
Θ [H2O(g)] = − 228.6kJmol− 1

https://dl.doubtnut.com/l/_VLao85AzE0L6
https://dl.doubtnut.com/l/_tfOkekymvIL3


64. Consider the reaction: 

  

Calculate  and 

.

Watch Video Solution

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(l)ΔGΘ = − 1010.5kJ

ΔfG
Θ [NO(g)] if ΔfG

Θ (NH3) = − 16.6kJmol− 1

ΔfG
Θ [H2O(l)] = − 237.2kJmol− 1

65. Calculate  for the following reactions using  values and

and predict which reactions are spontaneous. 

a.   

b.   

c.   

 value  are:  

  

,  

Watch Video Solution

ΔrG
Θ ΔfG

Θ

Ca(s) + CI2(g) → CaCI2(s)

H2O(s) → Hg(l) + O2(g)
1

2

NH3(g) + 2O2(g) → HNO3(l) + H2O(l)

ΔfG
Θ (kJmol− 1)

CaCI2(s) = − 748.1, HgO(s) = − 58.84

NH3(g) = − 16.45, HNO3(l) = − 80.71

H2O(l) = − 237.13

https://dl.doubtnut.com/l/_O4xifeLGl9HB
https://dl.doubtnut.com/l/_6JLZVSkbRcf5


66. Silane  burns in air as:  

  

the standard Gibbs energies of formation of , and 

 are , and , respectively. Calculate

Gibbs enegry change for the reaction and predict whether the reaction in

spontaneous or not.

Watch Video Solution

(SiH4)

SiH4(g) + 2O2(g) → SiO2(s) + 2H2O(l)

SiH4(g), SiO2(s)

H2O(l) +52.3, − 805.0 −228.6kJmol− 1

67. In a fuel cell methanol is oxidised with oxygen as :

 

Calculate the standard Gibbs energy change for the reaction that can be

converted into electrical works. If standard enthalpy of combustion for

methanol is , calculate the e�ciency of conversion of Gibbs

energy into useful work. The standard Gibbs energies of formation,

 are :  

.

Watch Video Solution

CH3OH(l) + O2(g) → CO2(g) + 2H2O(l)
3

2

726kJmol− 1

ΔfG
∘ (kJmol− 1)

CO2(g) = − 394.4, H2O(l) = − 237.2, CH3OH(l) = − 166.2

https://dl.doubtnut.com/l/_AIsWBks2dkMj
https://dl.doubtnut.com/l/_aZkz1FlMB3lz


68. For the water gas reaction: 

  

the standard Gibbs enegry for the reaction at  is .

Calculate its equilibrium constant. (Multiply your answer with 100 and

then write value)

Watch Video Solution

C(s) + H2O(g) ⇔ CO(g) + H2(g)

1000K −8.1kJmol− 1

69. Calculate  for the conversion of oxygen to ozone, 

, of  for this conversion is .

Watch Video Solution

ΔGΘ

( )O2(g) ⇔ O3(g)at298K
3

2
Kp 2.47 × 10− 29

70. What is the equilibrium constant  for the following reaction at 

?  

  

 and .

Kc

400K

2NOCI(g) ⇔ 2NO(g) + CI2(g)

ΔH Θ = 77.2kJmol− 1 ΔS Θ = 122JK − 1mol− 1at400K

https://dl.doubtnut.com/l/_aZkz1FlMB3lz
https://dl.doubtnut.com/l/_mAEgDKJtHZ6D
https://dl.doubtnut.com/l/_LDvtz4yw5UuX
https://dl.doubtnut.com/l/_xYxIsb8Kpo1p


Watch Video Solution

71. The standard Gibbs energies  for the formation of 

and  are  and  at , respectively.

Calculate  and equilibrium constant for the following reaction at

: 

  

Watch Video Solution

(ΔfG
Θ) SO2(g)

SO3(g) −300.0 −371.0kJmol− 1 300K

ΔG

300K

2SO2(g) + O2(g) ⇔ 2SO3(g)

72. At , dinitrogen tetroxide is 50 per cent dissociated. Calculate the

standard free energy change at this temperature and at one atmosphere.

Watch Video Solution

60∘C

73. Find out the value of equilibrium constant for the following reaction

at 298 K. 

  2NH3(g) + CO2(g) ⇔ NH2CONH2(aq) + H2O(1)

https://dl.doubtnut.com/l/_xYxIsb8Kpo1p
https://dl.doubtnut.com/l/_ZsiCTDcALVOP
https://dl.doubtnut.com/l/_i7tHg1S2wyZr
https://dl.doubtnut.com/l/_50pwnLjePQLf


Standard Gibbs energy change,  at the given temperature is 

Watch Video Solution

ΔrG
Ө

−13.6kJmol − 1

74. It is planned to carry out the reaction: 

 at  and bar pressure.  

 and  

a. Is the reaction spontaneous at this temperature and pressure ? 

b. Calculate the value of 

i.  at  for the reaction  

ii. partial pressure of  at equilibrium

Watch Video Solution

CaCO3(s) ⇔ CaO(s) + CO2(g) 1273K 1

ΔrH
Θ = 176kJmol− 1 ΔrS

Θ = 157.2kJmol− 1

Kp 1273K

CO2

75. For the reaction, 

  

 and   

2A(g) + B(g) → 2D(g)

ΔU Θ = − 10.5kJ ΔS Θ = − 44.1JK − 1

https://dl.doubtnut.com/l/_50pwnLjePQLf
https://dl.doubtnut.com/l/_VtjTzlDj88d5
https://dl.doubtnut.com/l/_gVZc5gi6AHyM


Calculate  for the reaction, and predict whether the reaction may

occur spontaneously. (multiply answer with 100 and answer in KJ/mol)

Watch Video Solution

ΔGΘ

76. Using the following data, calculate the value of equilibrium constant

for the following reaction at  

  

Assuming ideal behaviour 

  

,  

  

Can the reaction be recommended for the synthesis of benzene?

Watch Video Solution

298K

3HC ≡ CH
Acetylene

⇔ C6H6(g)
Benzene

ΔfG
Θ (HC ≡ CH) = 2.09 × 105Jmol− 1

ΔfG
Θ (C6H6) = 1.24 × 105Jmol− 1

R = 8.314JK − 1mol− 1

77. Calculate  for the reaction:  

  

ΔrS
Θ
m

4Fe(s) + 3O2(g) → 2Fe2O3(s)

https://dl.doubtnut.com/l/_gVZc5gi6AHyM
https://dl.doubtnut.com/l/_DVC7LDifMDFS
https://dl.doubtnut.com/l/_7Zp1HOprX2Jj


Given that ,  

and .

Watch Video Solution

S Θ
m (Fe) = 27.3JK − 1mol− 1

S Θ
m (O2) = 205.0JK − 1mol− 1 S Θ

m (Fe2O3) = 87.4JK − 1mol− 1

78. Calculate the entropy changes for the following reactions : 

(i)   

(ii)   

Entropies of di�erent compounds are : 

  

  

Watch Video Solution

2CO(g) + O2(g) → 2CO2(g)

2H2(g) + O2(g) → 2H2O(l)

CO(g) = 197.6JK − 1mol − 1, O2(g) = 205.03JK − 1mol − 1

CO2(g) = 213.6JK − 1mol − 1, H2(g) = 130.6JK − 1mol − 1

H _ (2)O(l) = 69.96JK − 1mol − 1

79. Calculate the standard molar entropy change for the formation of

gaseous propane  at .  

  

(C3H8) 293K

3C(graphite) + 4H2(g) → C3H8(g)

https://dl.doubtnut.com/l/_7Zp1HOprX2Jj
https://dl.doubtnut.com/l/_XG0UPdQMoaR2
https://dl.doubtnut.com/l/_YiJ61WatKhev


Standard molar entropies are:  

Watch Video Solution

S Θ
m (JK − 1mol− 1)

C(graphite) = 5.7, H2(g) = 130.7, C3H5(g) = 270.2

80. Calculate the free energy change at 298 K for the reaction ,

. For the reaction  & the

entropies of  at the 298 K are 152.3, 223.0, 239.7 J

 respectively.

Watch Video Solution

Br2(l) + Cl2(g) → 2BrCl(g) ΔH ∘ = 29.3kJ

Br2(l), Cl2(g)&BrCl(g)

mol− 1K − 1

81. Calculate the standard Gibbs enegry change for the combustion of

 glucose at .  

  

Given the standard enthalpies of formation   

.  

Entropies   

α − D 300K

C6H12O6(s) + 6O2(g) → 6CO2(g) + 6H2O(l)

(kJmol− 1)

C6H12O6 = − 1274.5, CO2 = − 393.5, H2O = − 285.8

(JKmol− 1)

C6H12O6 = 212.1, O1 = 205.0, CO2 = 213, H2O = 69.9

https://dl.doubtnut.com/l/_YiJ61WatKhev
https://dl.doubtnut.com/l/_bh9uqPCZPwdG
https://dl.doubtnut.com/l/_19IpvigzhCSP


Watch Video Solution

82. Calculate the standard free energy change for the formation of

methane at :  

  

The following data are given: 

  

Watch Video Solution

300K

C(graphite) + 2H2(g) → CH4(g)

ΔfH
Θ (kJmol− 1) :CH4(g) = − 74.81

ΔfS
Θ (JK − 1mol− 1) :C(graphite) = 5.70, H2(g) = 130.7CH4(g) = 186.3

83. Calculate the standard Gibbs energy change for the formation of

propane at 298 K: 

  

 for propane, .  

Given :   

  

and .

3C(graphite) + 4H2(g) → C3H8(g)

ΔfH
∘ C3H8(g) = − 103.8kJmol− 1

S0
m[C3H8(g)] = 270.2JK − 1mol − 1

S ∘
m(graphite) = 5.70JK − 1mol − 1

S0
m[H2(g)] = 130.7JK − 1mol − 1

https://dl.doubtnut.com/l/_19IpvigzhCSP
https://dl.doubtnut.com/l/_pWma8FIFzPb7
https://dl.doubtnut.com/l/_8uUSgt17ZzH5


Practice Problems

Watch Video Solution

1. Which of the following are open, close or nearly isolated systems : 

(i) Human beings (ii) The Earth (iii) Can of tomato soup (iv) Ice-cube tray

�lled with water 

(v) A satellite in a orbit (vi) Co�ee in the thermos �ask and (vii) Helium

�lled balloon.

Watch Video Solution

2. Which of the following are state functions : 

(i) Height of hill 

(ii) Distance travelled in climbing the hill 

(iii) Energy change in climbing the hill.

Watch Video Solution

https://dl.doubtnut.com/l/_8uUSgt17ZzH5
https://dl.doubtnut.com/l/_rBsMCrC880vM
https://dl.doubtnut.com/l/_oisIrXj9hyp5


3. A system gives out 30 J of heat and does 75 J of work. What is the

internal energy change?

Watch Video Solution

4. During a process, a system absorbs  of heat and does work. The

change in  for the process is . What is the work done by the

system?

Watch Video Solution

710J

ΔU 460J

5. Four moles of an ideal gas at 2.5 atm and  are compressed

isothermally to half of its volume by an external pressure of 3 atm.

Calculate w, q and .

Watch Video Solution

27∘C

ΔU

https://dl.doubtnut.com/l/_MUAuitZwS6X4
https://dl.doubtnut.com/l/_vzl88sCrBTq6
https://dl.doubtnut.com/l/_BRJ5dHTkGTW5


6. A gas expands isothermally from  to  at  and work

obtained is 4.620 kJ.Calculate the number of moles of the gas.

Watch Video Solution

10dm3 20dm3 27∘C

7. The enthalpy changes for the following reactions at  and  are

given below: 

a.   

b. 

  

Calculate the internal enegry changes for these recaitons.

Watch Video Solution

298k 1atm

CH3COOH(l) + 2O2(g) → 2CO2(g) + 2H2O(l), ΔH = − 874kJ

CH3CH2OH(l) + 3O2(g) → 2CO2(g) + 3H2O(l), ΔH = − 1363kJ

8. The enthalpy of combustion of benzoic acid  at 

and  pressure is . What is  for the reaction?

Watch Video Solution

(C6H5COOH) 298K

1atm −2546.0kJ mol− 1 ΔU

https://dl.doubtnut.com/l/_KhFciHgGJpAd
https://dl.doubtnut.com/l/_tAP9v6Rwzn3i
https://dl.doubtnut.com/l/_5xQVnfjBtMo4


9. Gaseous  decomposes at 298 K and forms  and .The 

 for the reaction at 1 atm pressure and 298 K is . What is

the value of  for the decomposition of 200 g of  under the same

conditions?

Watch Video Solution

N2O N2(g) O2(g)

ΔH −163.15kJ

ΔU N2O

10. A  sample of octane  is burned in excess of oxygen in a

bomb calorimeter. The temperature of calorimeter rises from  to 

. If heat capacity of the calorimeter is , �nd the heat

transferred to calorimeter.

Watch Video Solution

1.250g (C8H18)

294.05K

300.78K 8.93kJK − 1

11.  of ammonium nitrate  is dissolved In  of water

in a co�ee-cup calorimeter, the temperature falls from  to .

Find the value of  for the calorimeter. (Hint: heat capacity of water as the

heat capacity of the calorimeter and its content)

20.0g (NH4NO3) 125g

296.5K 286.4K

q

https://dl.doubtnut.com/l/_9e5UDjXXdGrO
https://dl.doubtnut.com/l/_a4XvNOQILCJm
https://dl.doubtnut.com/l/_PiIjMr0rCQF7


Watch Video Solution

12. 1g of graphite is burnt in a bomb calorimeter in excess of oxygen at

298 K and 1 atmospheric pressure according to the equation 

C (graphite)   

During the reaction, temperature rises from 298 K to 299 K. If the heat

capacity of the bomb calorimeter is 20.7kJ/K, what is the enthalpy change

for the above reaction at 298 K and 1 atm?

Watch Video Solution

+O2(g) → CO2(g)

13. The enthalpy of formation of  is .Calculate

the enthalpy change for the reaction : 

Watch Video Solution

Fe2O3(s) −824.2kJmol − 1

4Fe(s) + 3O2(g) → 2Fe2O3(s)

https://dl.doubtnut.com/l/_PiIjMr0rCQF7
https://dl.doubtnut.com/l/_BTfrhs64XFNm
https://dl.doubtnut.com/l/_MuyWjllEqn4P


14. The  for the reaction,  

  

is -1583.2 kJ.Calculate  of sulphur trioxide.

Watch Video Solution

ΔrH
∘

4S(s) + 6O2(g) → 4SO3(g)

ΔH ∘
f

15. Calculate  for the reaction, 

 Given that  for , 

 and  are -393.5, -111.3 and  respectively. (

Round of your answer in two digits and in KJ)

Watch Video Solution

ΔfH
∘

CO2(g) + H2(g) → CO(g) + H2O(g) ΔfH
∘ CO2(g)

CO(g) H2O(g) −241.8kJmol− 1

16. The enthalpy of formation of ,  and  are -

277.0, -393.5 and -285.5 kJ/mol respectively.Calculate the enthalpy change

for the reaction: .

Watch Video Solution

C2H5OH(l) CO2(g) H2O(l)

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

https://dl.doubtnut.com/l/_9crxstTP36dq
https://dl.doubtnut.com/l/_LsqUHXGamLF6
https://dl.doubtnut.com/l/_qOn5OIaA1dC2


17. Calculate the standard enthalpy of formation of ethylene, 

from the following thermochemical equation :

  

  

Given the standard enthalpy of formation of  and  are -

393.5 and -249 kJ  respectively. (Answer in KJ mol"^(-1))

Watch Video Solution

C2H4(g)

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(g)

ΔrH
∘ = − 1323kJ

CO2(g) H2O(g)

mol− 1

18. The standard molar enthalpy of formation of ethane, carbon dioxide

and liquid water are -21.1, -91.1 and -68.3 kcal respectively. Calculate the

standard enthalpy change of the following reaction : 

.

Watch Video Solution

2C2H5(g) + 7O2(g) → 4CO2(g) + 6H2O(l)

19. Calculate  for the reaction : Given  values : 

 

ΔrH
∘ ΔfH

∘

2H2S(g) + 3O2 → 2H2O(l) + 2SO2(g)

https://dl.doubtnut.com/l/_FeNMPpBWRWzB
https://dl.doubtnut.com/l/_CIVfiDPCZa30
https://dl.doubtnut.com/l/_pR2IobJhRSJv


Given  values : ,  

Watch Video Solution

ΔfH
∘ H2S(g) = − 20.60

H2O(l) = − 285.83, SO2(g) = − 296.83kJmol − 1

20. The enthalpy of formation of  and  are -74.8, -84.7

and -126.1 kJ  respectively. Arrange them in the order of their

e�ciency as fuel per gram (enthalpy of formation of  and 

are - 393.5 and  respectively).

View Text Solution

CH4, C2H6 C4H10

mol− 1

CO2(g) H2O(l)

−285.8kJmol − 1

21. Sucrose undergoes combustion as : 

  

(i) How much energy will be liberated when 51.3 g of sucrose is burnt? 

(ii) What is the energy required for the production of 5.472 g of sucrose?

Watch Video Solution

C12H22O11(s) + 12O2(g) → 12CO2(g) + 11H2O(l) + 5645kJmol − 1

https://dl.doubtnut.com/l/_pR2IobJhRSJv
https://dl.doubtnut.com/l/_GA1Tov5hVnx0
https://dl.doubtnut.com/l/_3zdljS3HglfY
https://dl.doubtnut.com/l/_0jER54NYMH8D


22. A cylinder of indane gas contains 11.2 kg of butane.A normal family

requires 25000 kJ energy per day for cooking.How long will the cylinder of

gas last if the e�ciency of combustion is 80%? (Heat of combustion of

butane is 2658 kJ ).

Watch Video Solution

mol− 1

23. An intimate mixture of ferric oxide,  and aluminium, (Al) is

used in solid fuel rockets. Calculate the fuel value per gram and fuel value

per cc of the mixture. Heats of formation and densities are as follows : 

,

Density of , Density of .

Watch Video Solution

(Fe2O3)

ΔH 0
f

(Al2O3) = 399  kcal mol − 1, ΔH 0
f

(Fe2O3) = 199  kcal mol − 1

Fe2O3 = 5.2g/cc Al = 2.7g/cc

24. Calculate the enthalpy of formation of acetic acid  if its

enthalpy of combustion is .The enthalpies of fromation of 

 and  are -393.5 and -285.9  respectively.

(CH3COOH)

867kJmol− 1

CO2(g) H2O(l) kJmol− 1

https://dl.doubtnut.com/l/_0jER54NYMH8D
https://dl.doubtnut.com/l/_IlE163MtPcZE
https://dl.doubtnut.com/l/_pyXenGF2sKiu


Watch Video Solution

25. Calculate the standard enthalpy of formation of propane  if its

enthalpy of combustion is .The enthalpies of formation

of  and  are -393.5 and -285.8 kJ  respectively.

Watch Video Solution

(C3H8)

−2220.2kJmol − 1

CO2(g) H2O(l) mol − 1

26. Calculate the enthalpy of formation of ethyl alcohol from the

following data : 

  

  

Watch Video Solution

C2H5OH(l) + 3O2(g) → 2CO2(g) + 3H2O(l), ΔrH
∘ = − 1368.0kJ

C(s) + O2(g) → CO2(g), ΔrH
∘ = − 393.5kJ

H2(g) + O2(g) → H2O(l), ΔrH
∘ = − 286.0kJ

1

2

27. Calculate the enthalpy of formation of methane from the following

data :   C(s) + O2(g) → CO2(g)ΔrH
∘ = − 393.5kJ

https://dl.doubtnut.com/l/_pyXenGF2sKiu
https://dl.doubtnut.com/l/_zRcu1hhiv7fZ
https://dl.doubtnut.com/l/_i4h4N2K1etlq
https://dl.doubtnut.com/l/_eopMLfcyxMXp


  

Watch Video Solution

2H2(g) + O2(g) → 2H2O(l)ΔrH
∘ = − 571.8kJ

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)ΔrH
∘ = − 890.3kJ

28. Calculate the enthalpy of allotropic transformation from monoclinic

to rhombic sulphur from the following data: 

  

Watch Video Solution

S(rhombic) + O2(g) → SO2(g)ΔrH
∘ = − 294.1kJ

S(monoclinic) + O2(g) → SO2(g)ΔrH
∘ = − 295.4kJ

29. Enthalpies of solution of  and  are 8.8 and 

 respectively.Calculate the heat of hydration of 

Watch Video Solution

BaCI2. 2H2O BaCI2

−20.6kJmol− 1

BaCI2. 2H2O

https://dl.doubtnut.com/l/_eopMLfcyxMXp
https://dl.doubtnut.com/l/_FvAHRwi6mnKu
https://dl.doubtnut.com/l/_rlSotUkqE9qu


30. The enthalpies of combustion of  and  are -

1409.5 kJ, -1558.3 kJ and -285.6 kJ, respectively.Caalculate the enthalpy of

hydrogenation of ethylene.

View Text Solution

C2H4(g), C2H6(g) H2

31. Calculate the enthalpy of formation of KOH(s) from the following data

: 

  

  

Watch Video Solution

K(s) + H2O(l) + (aq) → KOH(aq) + H2(g)ΔrH
∘ = − 200.8kJ

1

2

H2(g) + O2(g) → H2O(l)ΔrH
∘ = − 286.3kJ

1

2

KOH(s) + (aq) → KOH(aq)ΔrH
∘ = − 58.6kJ

32. The combustion of butane  is exothermic by 2878.7 kJ 

.Calculate the standard enthalpy of formation of butane given that the

standard enthalpies of formation of  and  are 

 and  respectively.

(C4H10) mol − 1

CO2(g) H2O(l)

−393.5kJmol − 1 −285.8kJmol − 1

https://dl.doubtnut.com/l/_YNV1NNvM6A1a
https://dl.doubtnut.com/l/_j6i5AEFrjLUL
https://dl.doubtnut.com/l/_4QfOn7Wmzmy1


Watch Video Solution

33. Calculate the enthalpy of combustion of nitric oxide (NO) from the

following data: 

  

Watch Video Solution

N2(g) + O2(g) → NO(g), ΔrH
∘ = 90.7kJ

1

2

1

2

N2(g) + O2(g) → NO2(g)ΔrH
∘ = 34.0kJ

1

2

34. The molar enthalpies of combustion of  and 

 are - 310.62 kcal, -94.05 kcal and -68.32 kcal respectively. Calculate

the standard enthalpy of formation of .

View Text Solution

C2H2(g), C(graphite)

H2(g)

C2H2(g)

35. Calculate  for the reaction,  

  

ΔrH
∘

H2(g) + O2(g) → H2O(g)
1

2

https://dl.doubtnut.com/l/_4QfOn7Wmzmy1
https://dl.doubtnut.com/l/_In7hIYvnZ6Wt
https://dl.doubtnut.com/l/_uJLFeaVJKTP4
https://dl.doubtnut.com/l/_P1GFDeL3NWBS


Given that bond enthalpies of H-H bond , O = O bond and O - H bond are

433 kJ ,  and 

View Text Solution

mol− 1 492kJmol − 1 464kJmol − 1

36. Calculate the enthalpy of hydrogenation : 

  

Given that the bond enthalpies of H - H , C = C, C- C and C - H bonds are

433, 615, 347 and 413 kJ  respectively.

Watch Video Solution

C2H5(g) + H2(g) → C2H6(g)

mol− 1

37. Calculate the bond enthalpy of H-CI given that the bond enthalpies of

 and  are 435.4 and 242.8 kJ  respectively and enthalpy of

formation of -92.2 kJ mol`

Watch Video Solution

H2 CI2 mol − 1

HCI(g)is

https://dl.doubtnut.com/l/_P1GFDeL3NWBS
https://dl.doubtnut.com/l/_J3nOhrIWzCo6
https://dl.doubtnut.com/l/_mzsBcatiTHLk


38. The enthalpy change for the reaction : 

  

The bond enthalpies of di�erent bonds (in kJ ) are :  

 

Calculate bond enthalpy of O = O bond in  molecules.

View Text Solution

C3H8(g) + 5O2(g) → 3CO2(g) + 4H2O(g)ΔrH
∘ = − 1662kJmol − 1

mol − 1

O2

39. Calculate the entropy change involved in the vaporisation of water at

373 K to vapours at the same temperature(Latent heat of vaporisation =

2.275 kJ/g).

Watch Video Solution

40. 30.4 kJ of heat is required to melt 1 mol of sodium chloride.The

entropy change during melting of 28.4 J . Calculate the

melting point of sodium chloride.

Watch Video Solution

mol− 1K − 1

https://dl.doubtnut.com/l/_gs0ysINOHdHR
https://dl.doubtnut.com/l/_sK7y8G02HkdN
https://dl.doubtnut.com/l/_INNI8wfXUJvx


Watch Video Solution

41. Calculate entropy changes of fusion and vaporisation for chlorine

from the following data : 

  

Watch Video Solution

ΔfusH = 6.40kJmol − 1m. p = − 102∘C

ΔvapH = 20.4kJmol− 1b. p = − 34∘C

42. S1 of acetone is .If boiling point of acetone is 

, calculate the heat required for the vaporisation of 1 g of acetone.

(Answer in Joule)

Watch Video Solution

Δvap 93.0JK − 1mol − 1

56∘C

43. The enthalpy of vaporisation of benzene  is  at

its boiling point . Calculate the entropy change in going from:  

(C6H6) 30.8kJmol− 1

(80.1∘C)

https://dl.doubtnut.com/l/_INNI8wfXUJvx
https://dl.doubtnut.com/l/_JyRPnvDphIdo
https://dl.doubtnut.com/l/_6Rq0gIh2b2Lz
https://dl.doubtnut.com/l/_cvfLvMuQhN5y


a. liquid to vapour and 

b. vapour to liquid at .

Watch Video Solution

80.1∘C

44.  for water is 40.73 kJ  and  is 109 J .

Calculate the temperature at which liquid water wil be in the equilibrium

with water vapour.

Watch Video Solution

ΔvapH
∘ mol− 1 ΔvapS

∘ K − 1mol − 1

45. Calculate the entropy change of n-hexane when 1 mole of it

evaporates at 341.7 K .

Watch Video Solution

(ΔvapH = 29.0kJmol − 1)

46. Calculate the Gibbs energy change on dissolving one mole of sodium

chloride at .  25∘C

https://dl.doubtnut.com/l/_cvfLvMuQhN5y
https://dl.doubtnut.com/l/_XGq6FemET9hS
https://dl.doubtnut.com/l/_QPm3mO5Dayr9
https://dl.doubtnut.com/l/_94RGiWNyLzvt


Lattice energy =   

Hydration of   

.

Watch Video Solution

+777.8kJmol − 1

NaCI = − 774.1kJmol − 1

ΔSat25∘C = 43JK − 1mol − 1

47. The value of  for two reactions are given below :  

Reaction A :   

  

Reaction B :   

  

Decide whether these reactions are spontaneous or not at 298 K.

Watch Video Solution

ΔH and ΔS

ΔH = − 10.5 × 103Jmol − 1

ΔS = + 31JK − 1mol − 1

ΔH = − 11.7 × 103Jmol − 1

ΔS = − 105JK − 1mol − 1

48. At what temperature does the reduction of lead oxide to lead by

carbon becomes spontaneous? 

  PbO + C → Pb(s) + CO(g)

https://dl.doubtnut.com/l/_94RGiWNyLzvt
https://dl.doubtnut.com/l/_Fzjda1f0aDoL
https://dl.doubtnut.com/l/_4MaSeGlQ4D7V


For the reacion,  and  at  are  and 

 respectively.

Watch Video Solution

ΔH ΔS 25∘C 108.4kJmol− 1

190JK − 1mol− 1

49. For the reaction at 298 K 

  

 and . At what temperature

will the reaction beccomes sponatneous considering  and  to be

constant over the temperature range.

Watch Video Solution

2A + B → C

ΔH = 40kJmol − 1 ΔS = 0.2kJK − 1mol − 1

ΔH ΔS

50. Consider the reaction: 

  

Calculated the standard Gibbs energy change at  and predict

whether the reaction is spontaneous or not.

.

2NO(g) + O2(g) → 2NO2(g)

298K

ΔfG
Θ (NO) = 86.69kJmol− 1, ΔfG

Θ (NO2) = 51.84kJmol− 1

https://dl.doubtnut.com/l/_4MaSeGlQ4D7V
https://dl.doubtnut.com/l/_0Rw1f2HlhH2N
https://dl.doubtnut.com/l/_fu30TW29btOb


Watch Video Solution

51. Calculate the  for the reaction:  

  

 values (kJ ) are :  

Watch Video Solution

ΔrG
∘

C6H12O6(s) + 6O2(g) → 6CO2(g) + 6H2O(l)

ΔfG
∘ mol− 1

C12H12O6(s) = − 910.2, CO2(g) = − 394.4, H2O(l) = − 237.2

52. Calculate  for the reaction  

 if  at 298 K.

Watch Video Solution

ΔG∘

NO(g) ⇔ N2(g) + O2(g)
1

2

1

2
K = 1.55 × 1015

53. The equilibrium constant for the reaction 

 is . Calculate the value

of the standard free enegry change 

Watch Video Solution

CO2(g) + H2(g) ⇔ CO(g) + H2O(g)at298K 73

(R = 8.314JK − 1mol− 1)

https://dl.doubtnut.com/l/_fu30TW29btOb
https://dl.doubtnut.com/l/_zGN2jgufSuTB
https://dl.doubtnut.com/l/_defQOWLWAkAJ
https://dl.doubtnut.com/l/_eE3dvwshnxSm


54. Calculated the equilibrium constant for the following reaction at

:  

  

Watch Video Solution

298K

2H2O(l) → 2H2(g) + O2(g)

ΔfG
Θ (H2O) = − 237.2kJmol− 1, R = 8.314Jmol− 1K − 1

55. The equilibrium constant for the reaction: 

 has

been found to be equal to 4 at . Calcuclate the free energy chnage

for the reaction.

Watch Video Solution

CH3COOH(l) + C2H5OH(l) ⇔ CH3COOC2H5(l) + H2O(l)

25∘C

56. Calculate the entropy change for a reaction: 

  X → Y

https://dl.doubtnut.com/l/_eE3dvwshnxSm
https://dl.doubtnut.com/l/_fA34X5iE70cR
https://dl.doubtnut.com/l/_4XWHVYPxO5t0
https://dl.doubtnut.com/l/_AwVLKZUW6y77


Given that  and equilibrium constant is 

.

Watch Video Solution

ΔH Θ = 28.40kJmol− 1

1.8 × 10− 7at298K

57. Calculate the equilibrium constant for the following reaction at 

and  atmospheric pressure: 

  

Given  for   

for   

 at  for the reaction 

Watch Video Solution

298K

1

C(s) + H2O(l) → CO(g) + H2(g)

ΔfH
Θat298K H2O(l) = − 286.0kJmol− 1

CO(g) = − 110.5kJmol− 1

ΔS Θ 298K = 252.6JK − 1mol− 1

58. For the equilibrium reaction :  at 298 K, 

. Calculate log K for it.  

.

View Text Solution

2H2(g) + O2(g) ⇔ 2H2O(l)

ΔG∘ = − 474.78kJmol − 1

(R = 8.314JK − 1mol − 1)

https://dl.doubtnut.com/l/_AwVLKZUW6y77
https://dl.doubtnut.com/l/_vwewHszaJ5dU
https://dl.doubtnut.com/l/_xrexwxBryRDm


59. Calculate the equilibrium constant for the reaction :

  

Given,  = 

and  at 

Watch Video Solution

NO(g) + O2(g) ⇔ NO2(g)
1

2

ΔfH
∘ at298K :NO(g) = 90.4kJmol − 1, NO2(g) 33.8kJmol − 1

ΔS ∘ 298K = − 70.8JK − 1mol − 1

60.  and  for the reaction:  

  

at  are  and , respectively. Calculate

the equilibrium constant for the reaction.

Watch Video Solution

ΔH Θ ΔS Θ

Br2(l) + CI2(g) ⇔ 2BrCI(g)

298K 29.3kJmol− 1 104.1JK − 1mol− 1

61. Calculate the standard free energy change for the reaction : 

 Given : H2(g) + I2(g) → 2HI(g)ΔH ∘ = 51.9kJmol − 1

https://dl.doubtnut.com/l/_xrexwxBryRDm
https://dl.doubtnut.com/l/_6fgm36QO3YIb
https://dl.doubtnut.com/l/_n20wtLfElRbI
https://dl.doubtnut.com/l/_OUx93uaKhqr9


  

 and .

Watch Video Solution

S ∘ (H2) = 130.6JK − 1mol − 1

S ∘ (I2) = 116.7JK − 1mol − 1 S ∘ (HI) = 206.3JK − 1mol − 1

62. Calculate  for the reaction : 

  

Standard entropies :  and 

 (all in J ).Predict whether the reaction is

spontaneous or not at standard state.

Watch Video Solution

ΔrG
∘

CO(g) + O2(g) → CO2(g)ΔH ∘ = − 282.8kJ
1

2

CO2(g) = 213.6, CO(g) = 197.6

O2(g) = 205.0 mol− 1

63. Calculate the change of entropy,  at  for the reaction in

which urea is formed from  and .  

  

The standard entropies  are:  

  

ΔrS
Θ 298K

NH3 CO2

2NH3(g) + CO2(g) → NH2CONH2(aq) + H2O(l)

(JK − 1mol− 1)

NH2CONH2(aq) = 174.0, H2O(l) = 69.9

NH3(g) = 192.3, CO2(g) = 213.7

https://dl.doubtnut.com/l/_OUx93uaKhqr9
https://dl.doubtnut.com/l/_3hCE0Rej8F8X
https://dl.doubtnut.com/l/_bk4pzM4uTiiH


Watch Video Solution

64. Calculate the standard molar entropy chnage for the following

reactions at 298 K : 

(a)   

(b)  

(all in )  

(c)   

 (all in ).

View Text Solution

4Fe(s) + 3O2(g) → 2Fe2O3(s)

[S ∘ (Fe2O3) = 87.4, S ∘ (Fe) = 27.3, S ∘ (O2) = 205.1(allinJK − 1mol− 1)

Ca(s) + 2H2O(l) → Ca(OH)2(aq) + H2(g)

[S ∘Ca(OH)2 = − 74.5, S ∘ (Ca) = 41.42, S ∘ (H2) = 130.7, S ∘ (H2O) = 6

JK − 1mol− 1

Na2CO3(s) + 2HCI(aq) → 2NaCI(aq) + H2O(l) + CO2(g)

= 115.13, S ∘ (H2O) = 69.9, S ∘ (CO2) = 213.74 JK − 1mol− 1

65. Using  and  calculate the standard Gibbs energy of

formation,  for each following :  

(a)  

(b)   

ΔfH
∘ S ∘

m

ΔfG
∘

CS2(l)

N2H4(l)

https://dl.doubtnut.com/l/_bk4pzM4uTiiH
https://dl.doubtnut.com/l/_BxPaH0M5DVtS
https://dl.doubtnut.com/l/_EBfjkVNDVfTd


Advanced Level Problems

  

, .

Watch Video Solution

ΔfH
∘ (CS2) = 89.70kJmol − 1, ΔrS

∘ (CS2) = 151.34JK − 1mol − 1

ΔfH
∘ (N2H4) = 50.63kJmol − 1 ΔrS

∘N2H2 = 121.21JK − 1mol − 1

1. Calcualte the enthalpy change on freezing of 1.0 mole of water at

 to ice at C.  at .  

Watch Video Solution

10.0∘C −10∘ ΔfsH = 6.03kJmol− 1 0∘C

Cp[H2O(l)] = 75.3Jmol− 1K − 1, CP [H2O(s)] = 36.8Jmol− 1K − 1

2. Consider the following reactions: 

  

  

The heat formation of CO(g) is :

Watch Video Solution

C(s) + O2(g) → CO2(g) + x  kJ

CO(g) + O2(g) → CO2(g) + y  kJ
1

2

https://dl.doubtnut.com/l/_EBfjkVNDVfTd
https://dl.doubtnut.com/l/_RCSG6ULHZasb
https://dl.doubtnut.com/l/_277A5JxZNSWS


3. The thermochemical equations for solid and liquid rocket fuels are

given below : 

(i)   

(ii)   

(a) If equal masses of aluminium and hydrogen are used, which is better

rocket fuel? 

(b) Determine  for the reaction,  

.

View Text Solution

2AI(s) O2(g) → AI2O3(s), ΔH = − 1667.8kJ
3

2

H2(g) + O2(g) → H2O(l), ΔH = − 285.9kJ
1

2

ΔH

AI2O3(s) → 2AI(s) + O2(g)
3

2

4. A man takes a diet equivalent to 10000kJ per day and does work,

spending his energy in all forms equivalent to 12500 kJ per day.What is

change in internal energy per day? If the energy lost was stored as

sucrose(1632 kJ per 100g), how many days should it takes to lose 2 kg of

his weight? (Ignore water loss).

Watch Video Solution

https://dl.doubtnut.com/l/_277A5JxZNSWS
https://dl.doubtnut.com/l/_5vRfd91fysMl
https://dl.doubtnut.com/l/_MRIAjOhXzRlL


5. Propane  is used for heating water for domestic supply. Assume

that for 150 kg of how water supply per day water must be heated from

 to . What moles and volume of propane in litres at S.T.P would

have to be used for heating this amount of water? 

[  (combustion)  = -2050 kJ and speci�c heat of water = 

].

Watch Video Solution

(C3H8)

10∘C 65∘C

ΔH C3H8

4.184 × 10− 3 kJ

g

6. Diborane is a potential rocket fuel which undergoes combustion

according to the reaction: 

  

From the following data, calculate the enthalpy change for the

combustion of diborane. 

 

  

B2H6(g) + 3O2(g) → B2O3(s) + 3H2O(g)

2B(s) + O2(g) → B2O3(s)ΔH = − 1273kJmol − 13

2

H2(g) + O2(g) → H2O(l)ΔH = − 286kJmol − 11

2

https://dl.doubtnut.com/l/_MRIAjOhXzRlL
https://dl.doubtnut.com/l/_ePO20jEHofNb
https://dl.doubtnut.com/l/_G6bIuen0nwf2


  

.

View Text Solution

H2O(l) → H2O(g)ΔH = 44kJmol − 1

2B(s) + 3H2(g) → B2H6(g)ΔH = 36kJmol − 1

7. From the following data, calculate the enthalpy change for the

combustion of cyclopropane at 298 K. The enthalpy of formation of

 and propene (g) are - 393.5, -285.8 and 20.42 kJ 

respectively.The enthalpy of isomerisation of cyclopropane to propene is

.

View Text Solution

CO2(g), H2O(l) mol − 1

−33.0kJmol − 1

8. A gas expands from a volume of  to  against a constant

external pressure of 3.0 atm. The work done during the expansion is used

to heat 10.0 ml of water of temperature 290.0 K.Calculate the �nal

temperature of water (speci�c heat of wate = ).

Watch Video Solution

3.0dm3 5.0dm3

4.184Jg− 1K − 1

https://dl.doubtnut.com/l/_G6bIuen0nwf2
https://dl.doubtnut.com/l/_DyJxSFtFY23n
https://dl.doubtnut.com/l/_tIK827IU4cKl


9. Calculate the resonance energy of  from the following data :  

 of , Bond energies of , 

 bonds are 946, 418, 498 and 607 

respectively.

Watch Video Solution

N2O

ΔH ∘
f

N2O = 82kJmol− 1 N ≡ N

N = N, O = O and N = O kJmol− 1

10. An athelete is given 100 g glucose of energy equivalenet to 1560 kJ. He

utilizes 50% of this gained energy in an event. In order to avoid storage

of energy in body, calculate the weight of water he need to perspire.

Enthalpy of  for evaporation is 44 kJ .

Watch Video Solution

H2O mole− 1

11. Calculate  and  for the reaction:  

 at  for which .

Watch Video Solution

ΔG ΔG∘

A + B ⇔ C + D 27∘C K = 102

https://dl.doubtnut.com/l/_tIK827IU4cKl
https://dl.doubtnut.com/l/_icv7nuS8UudZ
https://dl.doubtnut.com/l/_GysxSitBd1d5
https://dl.doubtnut.com/l/_H6G8FpTxQr00


12. Calculate the value of  for the  at 

. The standard enthalpy of formation of  is  and standard

entropies of  and  are 191, 130 and 192 J 

respectively.

View Text Solution

logKp N2(g) + 3H2(g) ⇔ 2NH3(g)

25∘C nh3 −46kJ

N2(g), H2(g) NH3(g) K − 1mol − 1

13. Sodium carbonate,  can be obtained by heating sodium

hydrogen carbonate  as  

  

The essential data are : 

Calculate the temperature above which  decomposes to give

products at 1 bar.

View Text Solution

Ba2CO3

NaHCO3

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

NaHCO3(s)Na2CO3(s) + H2O(g) + CO2(g)ΔfH
∘ − 947.7 − 1130.9 − 3

NaHCO3

https://dl.doubtnut.com/l/_H6G8FpTxQr00
https://dl.doubtnut.com/l/_3f3WvLtcEzGa
https://dl.doubtnut.com/l/_tokMTReUiL47


14. Show that the reaction : 

 at 300 K is spontaneous and exothermic,

when standard entropy change is .The standard Gibbs

energies of formation of  and  are -394.4 and 

respectively.

View Text Solution

CO(g) + O2(g) → CO2(g)
1

2

−0.094kJmol − 1

CO2 CO −137.2kJmol − 1

15. The standard Gibbs energy change for the reaction

  

is  at 298 K. 

(a) Calculate the equilibrium constant for the above reaction. 

(b) What would be the equilibrium constant if the reaction is written as 

  

(c) What will be the equilibrium constant if the reaction is 

.

View Text Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

−33.2kJmol − 1

N2(g) + H2(g) ⇔ NH3(g)
1

2

3

2

NH3(g) ⇔ N2(g) + H2(g)
1

2

3

2

https://dl.doubtnut.com/l/_kuGDiRlCIbYC
https://dl.doubtnut.com/l/_3AgHryUsapKY


Conceptual Questions -1

1. Under what conditions is the heat of reaction equal to enthalpy

change?

View Text Solution

2. Identify the kind of energy change usually associated with each of the

following,(a)automobile engine (b) �uorescent lamp 

(c) radio (d) friction 

(e) photoelectric cell

Watch Video Solution

3. Show that the product of pressure and volume i.e., pV has the

dimensions of energy.

Watch Video Solution

https://dl.doubtnut.com/l/_k2S9lr74rSto
https://dl.doubtnut.com/l/_99m1WMCMtXQC
https://dl.doubtnut.com/l/_byIbB86QUYCu


4. Neither q nor w is a state function but q + w is a state function.Explain

why?

View Text Solution

5. What will happen to internal energy if work is done by the system?

Watch Video Solution

6. Is there any enthalpy change in a cyclic process?

Watch Video Solution

7. Why do we feel cold on touching ice?

Watch Video Solution

https://dl.doubtnut.com/l/_KUUGfCFoTn2v
https://dl.doubtnut.com/l/_iqJ1P0M8pLs0
https://dl.doubtnut.com/l/_VNOZHWMRFW7T
https://dl.doubtnut.com/l/_CvL3FTcZTlJW


8. How many times is molar heat capacity larger than speci�c heat

capacity of water?

Watch Video Solution

9. Which of the following are state functions? 

(i)q (ii)heat capacity (iii) speci�c heat capacity (iv)  (v) w.

Watch Video Solution

ΔrH
∘

10. Explain why heat capacity is not a state function?

Watch Video Solution

11. What is the enthalpy change when 1.0 g of water is frozen at  ? 

.

Watch Video Solution

0∘C

Δfus = H = 6.02kJmol − 1

https://dl.doubtnut.com/l/_vy5ROOmi9khH
https://dl.doubtnut.com/l/_CMTZ52dsZCVE
https://dl.doubtnut.com/l/_3tNojcaDmTe0
https://dl.doubtnut.com/l/_b9GHz6DH1rpP


12. Heat capacity is an extensive property but speci�c heat is intensive

property.Comment on the statement.

Watch Video Solution

13. Which out of force and pressure is intensive property?

Watch Video Solution

14. The  and  of a gas are 20.834 and 

respectively.What is the atomicity of the gas.

Watch Video Solution

Cp Cv 12.520JK − 1mol − 1

15. Why heat changes reported are usually enthalpy changes and not

internal energy changes?

W h Vid S l i

https://dl.doubtnut.com/l/_b9GHz6DH1rpP
https://dl.doubtnut.com/l/_ZUy1UZcJ7TT0
https://dl.doubtnut.com/l/_8o8Zxzh5HH6o
https://dl.doubtnut.com/l/_bOZgRcduG62S
https://dl.doubtnut.com/l/_xt6w7HHvh79o


Watch Video Solution

16. What is the relation for work done (i) reversibly and (ii) irreversibly for

the isothermal expansion of an ideal gas from volume  to  at

temperature T?

Watch Video Solution

V1 V2

17. Is  always greater than ? Explain why or why not?

Watch Video Solution

ΔH ΔU

18. Establish a relationship between  and  in Haber synthesis of

ammonia assuming that gaseous reactants and products are ideal.

Watch Video Solution

ΔH ΔU

https://dl.doubtnut.com/l/_xt6w7HHvh79o
https://dl.doubtnut.com/l/_5uDKNV5XSSKi
https://dl.doubtnut.com/l/_OlCcL5Ynvhd1
https://dl.doubtnut.com/l/_N45IVmC6kXBo


Conceptual Questions - 2

19. When an ideal gas expands in vaccum, there is neither absorption nor

evolution of heat. Why?

Watch Video Solution

1. Will the heat released be same or di�erent in the following two

reactions: 

(i)  (ii)   

Explain.

Watch Video Solution

H2(g) + O2(g) → H2O(l)
1

2
H2(g) + O2(g) → H2O(g)

1

2

2. out of carbon (diamond)and carbon (graphite), whose enthalpy of

formation is taken as zero and why?

Watch Video Solution

https://dl.doubtnut.com/l/_JYvSXxTn2cUR
https://dl.doubtnut.com/l/_cmkW0feVqhd7
https://dl.doubtnut.com/l/_U7Vk8HEiI8mu


3. What is the basis of Hess's law of heat summation?

Watch Video Solution

4. Which of the following state of bromine will have standard heat

formation to be equal to zero? Liquid bromine, solid bromine, gaseous

bromine molecules.

Watch Video Solution

5. A system is changed from an initial state by a manner so that .

If the change from the initial state to the �nal state were made by a

di�erent path, would  and q be the same as that for the �rst path?

Watch Video Solution

ΔH = q

ΔH

https://dl.doubtnut.com/l/_U7Vk8HEiI8mu
https://dl.doubtnut.com/l/_FjDnhKBqMySP
https://dl.doubtnut.com/l/_b6tB3LhB46MY
https://dl.doubtnut.com/l/_agrPUOkSim08


6. Given that : 

  

  

what will be the  for the reaction:  

Watch Video Solution

O(g) + e− → O− (g)ΔH = − 142kJmol − 1

O(g) + 2e− → O2 − (g)ΔH = + 712kJmol − 1

ΔH

O− (g) + e− → O2 − (g)

7. Can enthalpy of combustion be positive?

Watch Video Solution

8. The heat of formation of  is -824.0 kJ.What will be the  for

thereaction:

Watch Video Solution

Fe2O3(s) ΔH

2Fe2O3(s) → 4Fe(s) + 3O2(g)

https://dl.doubtnut.com/l/_V33neNHzAehh
https://dl.doubtnut.com/l/_CD3glqd4ePf7
https://dl.doubtnut.com/l/_j46zFlAJi2jK
https://dl.doubtnut.com/l/_IDGJXlacui7I


9. The enthalpy of formation of gaseous iodine is . What is

the enthalpy of sublimation of iodine at ?

Watch Video Solution

62.5kJmol − 1

25∘C

10. The standard enthalpy of formation of  and  are -285.8

and  respectively. What is the heat of vaporisation of

water per gram at  and 1 atm?

Watch Video Solution

H2O(l) H2O(g)

−241.8kJmol − 1

25∘C

11. Write an expression in the form of a chemical equation of the standard

enthalpy of formation of CO.

Watch Video Solution

12.   

What is the standard enthalpy of formation of ?

N2(g) + 3H2(g) → 2NH3(g)ΔrH
∘ = − 92.4kJ

NH3

https://dl.doubtnut.com/l/_IDGJXlacui7I
https://dl.doubtnut.com/l/_jnFOemEfNKQN
https://dl.doubtnut.com/l/_pBWsumPRGLoO
https://dl.doubtnut.com/l/_oqrepcWrbThe


Watch Video Solution

13. The enthalpy of the reaction 

 is  and that of 

 is . Then

Watch Video Solution

H2(g) + O2(g) → H2O(g)
1

2
ΔH1

H2(g) + O2(g) → H2O(l)
1

2
ΔH2

14. One kilogram of graphite is burnt in a closed vessel.The same amount

of graphite is burnt in an open vessel.Will the heat evolved in two cases

be same or di�erent?

Watch Video Solution

15. If enthalpy of fusion and enthalpy of vaporisation of sodium metal are

2.6 and  respectively, what is the enthalpy of sublimation of

sodium? (Keep your answer in three digits and KJ/mol)

W t h Vid S l ti

98.2kJmol − 1

https://dl.doubtnut.com/l/_oqrepcWrbThe
https://dl.doubtnut.com/l/_t3Yhm4VdO397
https://dl.doubtnut.com/l/_llilimMeKGo1
https://dl.doubtnut.com/l/_HuAFPkfhPvU9


Conceptual Questions - 3

Watch Video Solution

16. When is bond dissociation enthalpy equal to bond enthalpy?

Watch Video Solution

17. At 1 atm will the  be zero for  and ? Explain.

Watch Video Solution

ΔfH
∘ CI2(g) Br2(g)

1. How does entropy change with (i) increase in temperature, (ii) decrease

in pressure?

View Text Solution

2. What is entropy ? Is the entropy of the universe constant?

https://dl.doubtnut.com/l/_HuAFPkfhPvU9
https://dl.doubtnut.com/l/_xPO4aFj1Tcb1
https://dl.doubtnut.com/l/_a3gJ1InMLrLu
https://dl.doubtnut.com/l/_caC4KZpBrTHy
https://dl.doubtnut.com/l/_q64OiKEEiqGf


Watch Video Solution

3. What is the value of change in entropy at equilibrium?

View Text Solution

4. Arrange water vapour, liquid water and ice in the order of increasing

entropy:

View Text Solution

5. Do you expect  to be , or zero for the reaction  

Watch Video Solution

ΔS +ve, − ve

H2(g) + I2(g) ⇔ 2HI(g)

https://dl.doubtnut.com/l/_q64OiKEEiqGf
https://dl.doubtnut.com/l/_1ClGTk0N1UGa
https://dl.doubtnut.com/l/_re2IcKjOlcqS
https://dl.doubtnut.com/l/_2VLsPd61H1u0


6. Place the following systems in order of increasing randomness : 

(a)1 mol of a gas X (b) 1 mol of a solid X (c) 1 mol of a liquid X.

View Text Solution

7. Which of the following processes are accompanied by increase or

entropy: 

(a) Dissolution of iodine in a solvent. 

(b) HCI is added to  and a precipitate of  is obtained.  

(c) A partition is removed to allow two gases to mix.

View Text Solution

AgNO3 AgCI

8. Predict the sign of entropy change for each of the following changes of

state: 

(a)   

(b) `AgNO_(3) (aq) to AgNO_3(s)

Watch Video Solution

Hg(l) → Hg(g)

https://dl.doubtnut.com/l/_AOqN6cEidbD5
https://dl.doubtnut.com/l/_OZbBKvzkoQ7P
https://dl.doubtnut.com/l/_IdvC4JlMphAq


Watch Video Solution

9. Predict the entropy change (positive / negative) in the following: 

(i) .  

(ii) .

Watch Video Solution

CaCO3(s) → CaO(s) + O2(g)

N2(g)(1atm) → N2(g)(0.5atm)

10. If standard free energy change for a reaction is found to be zero, what

is its equilibrium constant?

Watch Video Solution

11. What is the value of  at melting point of ice?

Watch Video Solution

ΔG

https://dl.doubtnut.com/l/_IdvC4JlMphAq
https://dl.doubtnut.com/l/_DgmjttklyUTG
https://dl.doubtnut.com/l/_ypass3ZHPdwu
https://dl.doubtnut.com/l/_TjGaZ8V3h1RD


12. Relate free energy with equillibrium constant. For a reaction both 

and  are positive.Under what conditions does the reaction occur

spontaneously?

Watch Video Solution

ΔH

ΔS

13. Comment on the following statements: 

(a) An exothermic reaction is always thermodynamically spontaneous. 

(b) Reaction with  always have an equilibrium constant greater

than 1.

Watch Video Solution

ΔG∘ < 0

14. The standard molar entropy of  is .Will the

standard molar entropy of  be more or less than ?

View Text Solution

H2O(l) 70JK − 1mol − 1

H2O(s) 70JK − 1mol − 1

https://dl.doubtnut.com/l/_OEHRahYO4xUO
https://dl.doubtnut.com/l/_v5N3XlRjVuAi
https://dl.doubtnut.com/l/_tfPSZLTXyx6d
https://dl.doubtnut.com/l/_OT4C6hQHlqk9


15. Which quantity out of  or  will be zero at equilibrium?

Watch Video Solution

ΔrG ΔrG
∘

16. Why is entropy of substance taken as zero at absolute zero of

temperature?

Watch Video Solution

17. Predict the signs of  and  for the reaction :  

.

Watch Video Solution

ΔH ΔS

2CI(g) → CI2(g)

18. An exothermic reaction  is spontaneous in the backward

direction.What is the sign of  for the forward direction?

Watch Video Solution

X → Y

ΔS

https://dl.doubtnut.com/l/_OT4C6hQHlqk9
https://dl.doubtnut.com/l/_cXVPpY24bT4L
https://dl.doubtnut.com/l/_O3khLMvSqsOw
https://dl.doubtnut.com/l/_L59jsMEEpErq


NCERT Textbook 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

View Text Solution

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

condition is :

A. 

B. 

ΔT = 0

Δp = 0

https://dl.doubtnut.com/l/_27VUqFASngQn
https://dl.doubtnut.com/l/_8aeKtCgcb5rB


C. 

D. 

View Text Solution

q = 0

w = 0

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

A. unity

B. zero

C. q = 0

D. di�erent for each element

Watch Video Solution

4.  of combustion of methane is .The value of  isΔU ∘ −XkJmol − 1 ΔH

https://dl.doubtnut.com/l/_8aeKtCgcb5rB
https://dl.doubtnut.com/l/_qRfz9iGCuHsM
https://dl.doubtnut.com/l/_wRtmR8ccuddq


A. 

B. 

C. 

D. 

View Text Solution

= ΔU ∘

> ΔU ∘

< ΔU ∘

= 0

5. The enthalpy of combustion of methane, graphite and dihydrogen at

 K are  kJ ,  kJ  and  kJ 

respectively. Enthalpy of formation of  will be 

A. 

B. 

C. 

D. 

Answer: A

298 −890.3 mol− 1 −393.5 mol− 1 −285 mol− 1

CH4(g)

−74.8kJmol − 1

−52.27kJmol − 1

+74.8kJmol − 1

+52.26kJmol − 1

https://dl.doubtnut.com/l/_wRtmR8ccuddq
https://dl.doubtnut.com/l/_Te5LcyTkDfUz


View Text Solution

6. A reaction  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

Watch Video Solution

A + B → C + D + q

7. In 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 for the

process?

View Text Solution

https://dl.doubtnut.com/l/_Te5LcyTkDfUz
https://dl.doubtnut.com/l/_OqozClFQsWff
https://dl.doubtnut.com/l/_645h7xdJ1JJM


8. Enthalpies of formation of  and  are

-110, -393, 81 and 9.7 kJ  respectively. Calculate  for the

reaction: 

.

Watch Video Solution

CO(g), CO2(g), N2O(g) N2O4(g)

mol− 1 ΔrH

N2O4(g) + 3CO(g) → N2O(g) + 3CO2(g)

9. Given: 

. What is the

standard enthalpy of formation of  gas?

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g), ΔrH
∘ = − 924kJmol − 1

NH3

10. For an isolated system,  , what will be ?

Watch Video Solution

ΔU = 0 ΔS

https://dl.doubtnut.com/l/_645h7xdJ1JJM
https://dl.doubtnut.com/l/_nDeQzM7SSSEs
https://dl.doubtnut.com/l/_BOAXciKsDheM
https://dl.doubtnut.com/l/_Ua2Ji8hORbYm
https://dl.doubtnut.com/l/_vinuVhLW237X


11. For the reaction at   

  

 and   

At what temperature will the reaction becomes spontaneous considering

 and  to be contant over the temperature range.

Watch Video Solution

298K

2A + B → C

ΔH = 400kJmol− 1 ΔS = 0.2kJK − 1mol− 1

ΔH ΔS

12. For the reaction  

What are the signs of  and ? what would be the nature of reaction

Watch Video Solution

2CI(g) → CI2(g)

ΔH ΔS

13. For the reaction, 

  

 and   

Calculate  for the reaction, and predict whether the reaction may

occur spontaneously.

2A(g) + B(g) → 2D(g)

ΔU Θ = − 10.5kJ ΔS Θ = − 44.1JK − 1

ΔGΘ

https://dl.doubtnut.com/l/_vinuVhLW237X
https://dl.doubtnut.com/l/_NFzPxlxqgZgT
https://dl.doubtnut.com/l/_HG1F4L1gZdF2


NCERT Exemplar Problems (MCQ (Type - I))

Watch Video Solution

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

?  

, T = 300 K.

View Text Solution

ΔG∘

R = 8.314JK − 1mol − 1

15. Comment on the thermodynamic stability of NO(g), given, 

(i)   

 

(ii)   

.

View Text Solution

N2(g) + O2(g) → NO(g)
1

2

1

2

ΔrH
∘ = 90kJmol− 1

NO(g) + O2(g) → NO2(g)
1

2

ΔrH
∘ = − 74kJmol− 1

https://dl.doubtnut.com/l/_HG1F4L1gZdF2
https://dl.doubtnut.com/l/_qx4iJfZJ7evZ
https://dl.doubtnut.com/l/_vy8JeylkSNBC
https://dl.doubtnut.com/l/_IdWyHLE1N6eV


1. Thermodynamics is not concerned about ..............

A. energy changes involved in a chemical reaction.

B. the extent to which a chemical reaction proceeds.

C. the rate at which a reaction proceeds.

D. the feasibility of a chemical reaction.

Answer: C

View Text Solution

2. Which of the following statements is correct?

A. The presence of reacting species in a covered beaker is an example

of open system

B. There is an exchange of enrgy as well as matter between the system

and the surroundings in a closed system.

https://dl.doubtnut.com/l/_IdWyHLE1N6eV
https://dl.doubtnut.com/l/_MjdbPj5AgP0i


C. The presence of reactants in a closed vessel made up of copper is

an example of a closed system.

D. The presence of reactants in a thermos �ask or any other closed

insulated vessel is an example of a closed system.

Answer: C

Watch Video Solution

3. The state of a gas can be described by quoting the relationship

between...........

A. pressure, volume, temperature

B. temperature, amount, pressure

C. amount, volume, temperature

D. pressure, volume, temperature, amount

Answer: D

https://dl.doubtnut.com/l/_MjdbPj5AgP0i
https://dl.doubtnut.com/l/_QFg5Nq7EP6Yi


View Text Solution

4. The volume of gas is reduced to half from its original volume. The

speci�c heat will be ....................

A. reduced to half

B. be doubled

C. remain constant

D. increased four times

Answer: C

View Text Solution

5. During complete combustion of one mole of butane, 2658 kJ of heat is

released.The termochemical reaction for above change is

https://dl.doubtnut.com/l/_QFg5Nq7EP6Yi
https://dl.doubtnut.com/l/_H7yPOZkt7BDA
https://dl.doubtnut.com/l/_syi0k0UbUOwQ


A. , 

B.   

C.   

D.   

Answer: C

View Text Solution

2C4H10(g) + 13O2(g) → 8CO2(g) + 10H2O(l)

ΔcH = − 2658.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(g)
13

2

ΔcH = − 1329.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(l)
13

2

ΔcH = − 2658.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(l)
13

2

ΔcH = + 2658.0kJmol − 1

6.  of formation of  at certain temperature is 

.The value of  is

A. zero

ΔfU
∘ CII4(g)

−393kJmol − 1 ΔfH
∘

https://dl.doubtnut.com/l/_syi0k0UbUOwQ
https://dl.doubtnut.com/l/_aQBudE0rHXu8


B. 

C. 

D. equal to 

Answer: B

View Text Solution

< ΔfU
∘

> ΔfU
∘

ΔfU
∘

7. In an adiabatic process, no transfer of heat takes place between system

and surroundings.Choose the correct option for free expansion of an

ideal gas under adiabatic condition from the following.

A. 

B. 

C. 

D. 

Answer: C

q = 0, ΔT ≠ 0, w = 0

q ≠ 0, ΔT = 0, w = 0

q = 0, ΔT = 0, w = 0

q = 0, ΔT < 0, w ≠ 0

https://dl.doubtnut.com/l/_aQBudE0rHXu8
https://dl.doubtnut.com/l/_L5fZ05i4qBes


View Text Solution

8. The pressure-volume work for an ideal gas can be calculated by using

the expression .The work can be calculated form the 

- plot by using the area under the curve within the speci�ed limits.

When an ideal gas is compressed (a) reversibly or (b) irreversibly from

volume  to , choose the correct option.

A. w (reversible) = w (irreversible)

B. w (reversible)  w (irreversible)

C. w (reversible)  w (irresversible)

D. w(reversible) = w(irreversible) + 

Answer: B

View Text Solution

w = − ∫
Vf

Vi

pexdV

pV

Vi Vf

<

>

pexΔV

https://dl.doubtnut.com/l/_L5fZ05i4qBes
https://dl.doubtnut.com/l/_RhahFk2oRxIv


9. The entropy change can be calculated by using expression .

When water freezes in a glass beaker, choose the correct statement

amongst the following:

A. (system) decreases but  (surroundings) remains the same.

B.  increases but  ("surroundings") decreases.

C.  (system) decreases but  (surroundings) increases.

D. (system) decreases but  (surroundings) also decreases.

Answer: C

View Text Solution

ΔS =
qrev

T

ΔS ΔS

ΔS(system) ΔS

ΔS ΔS

ΔS ΔS

10. On the basis of thermochemical equations (a),(b) and (c), �nd out

which of the algebric relationship given in options(i) to (iv) is correct. 

(i)   

(ii)   

(iii)

C(graphite ) + O2(g) → CO2(g), ΔrH = xkJmol − 1

C(graphite) + O2(g) → CO(g), ΔrH = yKJmol − 11

2

C(g) + O2(g) → CO2(g), ΔrH = zkJmol − 11

2

https://dl.doubtnut.com/l/_Vpn0uleYdSCo
https://dl.doubtnut.com/l/_lp39xCO4PKU4


A. z = x + y

B. x = y - z

C. x = y + z

D. y = 2z - x

Answer: C

View Text Solution

11. Consider the reaction given below. On the basis of these reactions �nd

out which of the algebric relations given in options (i) to (iv) is correct? 

(i)   

(ii) .

A. x = y

B. x = 2y

C. 

D. 

C(g) + 4H(g) → CH4(g), ΔrH = xkJmol − 1

C(graphite) + 2H2(g) → CH4(g), ΔrH = ykJmol − 1

x > y

x < y

https://dl.doubtnut.com/l/_lp39xCO4PKU4
https://dl.doubtnut.com/l/_kCeURSPegH2z


Answer: C

View Text Solution

12. The enthalpies of elements in their standard states are taken as

zero.The enthalpy of formation of a compound

A. is always negative

B. is always positive

C. may be positive or negative

D. is never negative

Answer: C

View Text Solution

13. Enthalpy of sublimation of a substance is equal to

https://dl.doubtnut.com/l/_kCeURSPegH2z
https://dl.doubtnut.com/l/_uYWCSF4Ez2XX
https://dl.doubtnut.com/l/_vRGN4rqicsXz


A. enthalpy of fusion + enthalpy of vaporisation

B. enthalpy of fusion

C. enthalpy of vaporisation

D. twice the enthalpy of vaporisation

Answer: A

View Text Solution

14. Which of the following is not correct

A.  is zero for a reversible reaction

B.  is positive for a spontaneous reaction

C.  is negative for a spontaneous reaction

D.  is positive for a non - spontaneous reaction.

Answer: B

Watch Video Solution

ΔG

ΔG

ΔG

ΔG

https://dl.doubtnut.com/l/_vRGN4rqicsXz
https://dl.doubtnut.com/l/_JsesiXCYKfSW


NCERT Exemplar Problems (MCQ (Type - II))

1. Thermodynamics mainly deals with:

A. interrelation of various forms of enrgy and their transformation

from one form to another.

B. energy changes in the processes which depend only on initial and

�nal states of the microscopic systems containing a few molecules.

C. how and at what rate these energy transformations are carried out.

D. the system in equilibrium state or moving from one equilibrium

state to another equilibrium state.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_JsesiXCYKfSW
https://dl.doubtnut.com/l/_FqMpESeGln0t


2. In an exothermic reaction, heat is evolved and system loses heat to the

surrounding.For such system

A.  will be negative

B.  will be zero

C.  will be positive

D.  will be positive

Answer: A

View Text Solution

qp

ΔrH

qp

ΔrH

3. The spontaneity means, having the potential to proceed without the

assistance of external agency.The processes which occur spontaneously

are

A. �ow of heat from colder to warmer body

B. gas in a container contracting into one corner

https://dl.doubtnut.com/l/_4ksY4gKBYoi7
https://dl.doubtnut.com/l/_OeWDT5INhtfO


C. gas expanding to �ll the available volume

D. freezing of ice

Answer: C

View Text Solution

4. For an ideal gas, the work of reversible expansion under isothermal

condition can be calculated by using the expression   

A sample containing 1.0 mol of an ideal gas is expanded isothermally and

reveribly to ten times of its original volume, in two separate

experimentsThe expansion is carried out at 300 K and at 600 K

respectively.Choose the correct option

A. Work done at 600K is 20 times the work done at 300 K

B. Work done at 300 K is twice the work done at 600 K

C. Work done at 600 K is twice the work done at 300 K

D.  in both cases

w = -nRTIn
Vf

Vi

ΔU = 0

https://dl.doubtnut.com/l/_OeWDT5INhtfO
https://dl.doubtnut.com/l/_PqKQ6TNSVd1O


Answer: C::D

View Text Solution

5. Consider the following reaction between zinc and oxygen and choose

the correct options out of the options given below 

A. The enthalpy of two moles of ZnO is less than the total enthalpy of

two moles of Zn and one mole of oxygen by 693.8 kJ.

B. The enthalpy of two moles of ZnO is more than the total enthalpy

of two moles of Zn and one mole of oxygen by 693.8 kJ.

C.  energy is evolved in the reaction

D.  energy is absorbed in the reaction.

Answer: A::C

Watch Video Solution

2Zn(s) + O2(g) → 2ZnOs : ΔH = − 693.8kJmol− 1

6938kJmol − 1

693.8kJmol − 1

https://dl.doubtnut.com/l/_PqKQ6TNSVd1O
https://dl.doubtnut.com/l/_RBJkultvKxOH


NCERT Exemplar Problems (Short Answer Questions)

1. 18.0 g of water completely vapourises at  and 1 bar pressure and

the enthalpy change for the process is .  

(i) What will be the enthalpy change for vapourising 2 moles of water

under the same conditions? 

(ii) What is the standard enthalpy of vapourisation for water?

View Text Solution

100∘C

40.79kJmol− 1

2. Standard molar enthalpy of formation,  is just a special case of

enthalpy of reaction, . Is the  for the following reaction same

as ? Give reason for your answer. 

,  

.

View Text Solution

ΔfH
∘

ΔrH
∘ ΔrH

∘

ΔfH
∘

CaO(s) + CO2(g) → CaCO3(s)

ΔfH
∘ = − 178.3kJmol − 1

https://dl.doubtnut.com/l/_wNzf6GoUNMDD
https://dl.doubtnut.com/l/_u5CG6943pDOx


3. The value of  for  is . Calculate enthalpy

change for the following reaction. 

Watch Video Solution

ΔfH
Θ NH3 −91.8kJmol− 1

2NH3(g) → N2(g) + 3H2(g)

4. Enthalpy is an extensive property.In general, if enthalpy of an overall

reaction  along one route is  and  ...

Represent enthalpies of intermediate reactions leading to product

B.What will be the relation between  for overall reaction and 

....etc, for intermediate reactions.

Watch Video Solution

A → B ΔrH ΔrH1 + ΔrH2 + ΔrH3

ΔrH

ΔrH1, ΔrH2

5. The enthaply of atomisation for the reaction :

 is .What is the bond enthalpy of

C-H bond? (Keep your answer in KJ/mol and three digits only)

Watch Video Solution

CH4(g) → C(g) + 4H(g) 1665kJmol − 1

https://dl.doubtnut.com/l/_7pFjUFkhyQu2
https://dl.doubtnut.com/l/_elTYOZBbS9Gt
https://dl.doubtnut.com/l/_fJ3m749jUsn8


Watch Video Solution

6. Use the following data to calculate  for NaBr.  for

sodium metal = .Ionization enthalpy of sodium = 496

 Electron gain enthalpy of bromine = .Bond

dissociation enthalpy of bromine = 192 kJ .  for NaBr (s) = 

.

Watch Video Solution

ΔlatticeH
∘ ΔsubH

∘

108.4kJmol − 1

kJmol − 1 −325kJmol − 1

mol − 1 ΔH ∘

f

−360.1kJmol − 1

7. Given that  = 0 for mixing of two gases.Explain whether the

di�usion of these gases into each other in a closed container is a

spontaneous process or not?

Watch Video Solution

ΔH

8. Heat has randomising in�uence on a system and temperature is the

measure of average chaotic motion of particles in the system.Write the

https://dl.doubtnut.com/l/_fJ3m749jUsn8
https://dl.doubtnut.com/l/_7C29qPypZdb1
https://dl.doubtnut.com/l/_p2AaWu70SYFB
https://dl.doubtnut.com/l/_F4kEUWIWuJQ5


mathematical relation which relates these three parameters.

Watch Video Solution

9. Increase in enthalpy of the surroundings is equal to decrease in

enthalpy of the system.Will the temperature of system and surroundings

be the same when they are in thermal equilibrium?

Watch Video Solution

10. At 298 K,  for the reaction :  is 0.98. Predict

whether the reaction is spontaneous or not.

Watch Video Solution

Kp N2O4(g) ⇔ 2NO2(g)

11. A sample of 1.0 mol of a monoatomic ideal gas is taken through a cyclic

process of expansion and compression as shown in Fig. 1. What will be

https://dl.doubtnut.com/l/_F4kEUWIWuJQ5
https://dl.doubtnut.com/l/_vmVAnJZkzg46
https://dl.doubtnut.com/l/_t9zxjreodzoF
https://dl.doubtnut.com/l/_p0se2OK4Xz4Z


the value of  for the cycle as a whole?  

View Text Solution

ΔH

12. The standard molar entropy of  is .Will the

standard molar entropy of  be more or less than ?

Watch Video Solution

H2O(l) 70JK − 1mol − 1

H2O(s) 70JK − 1mol − 1

13. Identify the state functions and path functions out of the following: 

enthalpy, entropy, heat, temperature, work, free energy.

Watch Video Solution

14. The molar enthalpy of vapourisation of acetone is less than that of

water.Why?

Watch Video Solution

https://dl.doubtnut.com/l/_p0se2OK4Xz4Z
https://dl.doubtnut.com/l/_G8oR2XdzCXHn
https://dl.doubtnut.com/l/_NpP4vA7ojACl
https://dl.doubtnut.com/l/_MEWUNvaca5fM


15. Which quantity out of  or  will be zero at equilibrium?

Watch Video Solution

ΔrG ΔrG
∘

16. Predict the change in internal energy for an isolated system at

constant volume.

Watch Video Solution

17. Although heat is a path function but heat absorbed by the system

under certain speci�c conditions is independent of path. What are those

conditions? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_MEWUNvaca5fM
https://dl.doubtnut.com/l/_IohAxn6hdAJL
https://dl.doubtnut.com/l/_cMHFNU8q21Gf
https://dl.doubtnut.com/l/_H0pyObeEf1nW


18. Expansion of a gas in vaccum is called free expansion.Calculate the

work done and the change in internal energy when 1 litre of ideal gas

expands isothermally into vaccum until its total volume is 5 litre?

Watch Video Solution

19. Heat capacity  is an extensive property but speci�c heat (C) is an

intensive property.What will be the relation between  and C for 1 mol

of water? (Keep your answer in J/K and in two digits only)

Watch Video Solution

(Cp)

Cp

20. The di�erence between  and  can be derived using the empirical

relation H = U + pV. Calculate the di�erence between  and  for 10

moles of an ideal gas.

Watch Video Solution

Cp Cv

Cp Cv

https://dl.doubtnut.com/l/_q8rgnWKrVj7U
https://dl.doubtnut.com/l/_95DiM1CvixEF
https://dl.doubtnut.com/l/_DrhPOUb0UuU5
https://dl.doubtnut.com/l/_EjXP18sNamOn


21. If the combustion of 1 g of graphite produces -20.7 kJ of heat, what will

be molar enthalpy change? Give the signi�cance of sign also.

Watch Video Solution

22. The net enthalpy change of a reaction is the amount of energy

required to break all the bonds in reactant molecules minus amount of

energy required to form all the bonds in the product molecules.What will

be the enthalpy change for the following reaction. 

  

Given that bond energy of  and HBr is 435 kJ , 192 kJ 

and  respectively. (Keep your answer in magnitude and in

KJ/mol)

Watch Video Solution

H2(g) + Br2(g) → 2HBr(g)

H2, Br2 mol− 1 mol− 1

368kJmol− 1

23. The enthalpy of vaporisation of  is .Calculate the

heat required for the vapourisation of 284 g of  at constant

CCI4 30.5kJmol − 1

CCI4

https://dl.doubtnut.com/l/_EjXP18sNamOn
https://dl.doubtnut.com/l/_UhUeqPWeR9y2
https://dl.doubtnut.com/l/_ekWWMC8a9r0e


pressure. (Molar mass of ). (Keep your answer in KJ and two

digits only)

Watch Video Solution

CCI4 = 154u

24. What will be standard enthalpy of formation of ?

Watch Video Solution

H2O(l)

25. What will be the work done on an ideal gas enclosed in a cylinder,

when it is compressed by a constant external pressure,  in a singal

step as shown in Fig.2.Explain graphically. 

View Text Solution

pext

26. How will you calculate work done on an ideal gas in a compression,

when change in pressure is carried out in in�nite steps?

https://dl.doubtnut.com/l/_ekWWMC8a9r0e
https://dl.doubtnut.com/l/_8ozNAbMa00p1
https://dl.doubtnut.com/l/_y1S5RCFCRhlE
https://dl.doubtnut.com/l/_AW7pg5layy1Q


View Text Solution

27. Represent the potential energy/enthalpy change in the following

process graphically 

(a) Throwing a stone from the ground to roof. 

(b)    

In which of the process potential energy/enthalpy change in contributing

factor to the spontaneity?

Watch Video Solution

H2(g) + Cl2(g)
1

2

1

2
HCl(g)ΔrH

∘ = − 93.2kJmol− 1

28. Enthalpy diagram for a particular reaction is given in Fig.6.Is it

possible to decide spontaneity of a reaction from given diagram.Explain. 

View Text Solution

https://dl.doubtnut.com/l/_AW7pg5layy1Q
https://dl.doubtnut.com/l/_uTi30oKpaIgZ
https://dl.doubtnut.com/l/_1f4vcQsJQNwK


NCERT Exemplar Problems (Matching Type Questions)

29. 1.0 mol of monoatomic ideal gas is expanded from state (1) to state(2)

as shown in Fig.7. Calculate the work done for the expansion of gas srom

state (1) to state(2) at 298 K.

View Text Solution

30. An ideal gas is allowed to expand against a constant pressure of 2 bar

from 10L too 50L in one step. Calculate the amount of work done by the

gas. If the same expansion were carried out reversibly, will the work done

be higher or lower than the earlier case? 

(Given that 1 L bar = 100 J)

View Text Solution

https://dl.doubtnut.com/l/_qpSAjfUAKSJx
https://dl.doubtnut.com/l/_ckyuen7wiFWv


1. Match the following 

View Text Solution

A B

(I) Adiabatic process Heat

II Isolated system (b) At constant volume

(iii) Isothermal change (c) First law of thermodynamics

Iv Path function (d) No exchange of energy and matte

(v) State Function (e) No transfer of heat

(iv)ΔU = q (f) Constant temperature

Vii) Law of conservation of energy (g) Internal energy

viii Reversible process (h)Pext = 0

ix  Free expansion (i) At constant pressure 

x)ΔH = q (j) Infinitely slow process which proc

(xi) Intensive property (k) Entropy

(xii) Extensive property (l) Pressure

(m) Specific heat

2. Match the following processes with entropy change : 

Watch Video Solution

Reaction 

(i) A liquid vapourises 

(ii) Reaction is non-spontaneous at all temperatures and ΔHis positive

(iii) Adiabetic reversible expansion of an ideal gas

https://dl.doubtnut.com/l/_iYwtdupGuyOU
https://dl.doubtnut.com/l/_5SVzW8BjNxTX


NCERT Exemplar Problems (Assertion and Reason Type Questions)

3. Match the following parameters with description for spontaneity 

Watch Video Solution

4. Match the following 

Watch Video Solution

(i) Entropy of vapourisation (a) decreases

(ii) K for spontaneous process positive (b) is always 

iii Crystalline solid state (c) lowest entropy 

(iv)ΔU  in adiabatic expansion of ideal gas (d)
ΔHvap

Tb

https://dl.doubtnut.com/l/_UQv7cuzy5oxp
https://dl.doubtnut.com/l/_iWZTymFsQQEE


1. Assertion (A). Combustion of all organic compounds is an exothermic

reaction. 

Reason (R). The enthalpies of all elements in their standard state are zero

Watch Video Solution

2. Assertion (A) : Spontaneous process is an irreversible process and may

be reversed by some external agency. 

Reason (R) : Decrease in enthalpy is a contributory factor for spontaneity.

View Text Solution

3. Assertion (A) : A liquid crystallises into a solid and is accompanied by

decrease in entropy. 

Reason (R) : In crystals, molecules organise in an ordered manner.

View Text Solution

https://dl.doubtnut.com/l/_h5lphIMGg2ES
https://dl.doubtnut.com/l/_q5tbSNHdjvbt
https://dl.doubtnut.com/l/_VGIyVvgdfaRN


NCERT Exemplar Problems (Long Answer Questions)

1. Extensive properties depend on the quantity of matter but intensive

properties do not. Explain whether the following properties are extensive

or intensive. 

Mass, internal energy, pressure, heat capacity, molar heat capacity,

density, mole fraction, speci�c heat, temperature and molarity.

Watch Video Solution

2. The lattice enthalpy of an ionic compound is the enthalpy change for

the dissociation of one mole of an ionic compound present into gaseous

state, dissociates into its ions. Itis impossible to determine it directly by

experiment.Suggest and explain an indirect method to measure lattice

enthalpy of .

Watch Video Solution

NaCI(s)

https://dl.doubtnut.com/l/_EHPV3n9D9k1S
https://dl.doubtnut.com/l/_AXrpt2gd9Eun


Revision Exercise (Objective Question)

3.  is net energy available to do useful work and is thus a measure of "

free energy".Show mathematically that  is a measure of free

energy.Find the unit of .If a reaction has positive enthalpy change and

positive entropy change, under what condition will the reaction be

spontaneous?

Watch Video Solution

ΔG

ΔG

ΔG

4. Graphically shoe the total work done in an expansion when the state of

an ideal gas is changed reversibly and isothermally from  to 

. With the help of a pV plot compare the work done in the above

case with that carried out against a constant pressure .

Watch Video Solution

(pi, Vi)

(pf , Vf)

pf

https://dl.doubtnut.com/l/_Bhq8WRXIH2OM
https://dl.doubtnut.com/l/_XtrGgc6TD6Jj


1. I. Read the following passage and answer questions 1-5 that follows: 

Spontaneity means the feasibility of a reaction.Gibbs free energy (G) is

the thermodynamic quantity which helps in predicting the spontaneity of

a process 

  

The change in free energy is represented by Gibbs Helmoltz equation, 

  

For spontaneity of a process,  must be negative.It depends upon

energy factor  and entropy factor .  

1. What are the signs of  and  for the reactions :  

 ?

Watch Video Solution

G = H − TS

ΔH − ΔH − TΔS

ΔG

(ΔH) (TΔS)

ΔH ΔS

2CI(g) → CI2(g)

2. For a reaction both  and  are positive.Under what conditions

does the reaction occur spontaneously?

Watch Video Solution

ΔH ΔS

https://dl.doubtnut.com/l/_RxTyYCfrS9Ik
https://dl.doubtnut.com/l/_p1gwiUsPM1V1


3. A reaction has a value of . Above , the

reaction is spontaneous and below this temperature the reaction is not

spontaneous.Calculate the value of  and  at .

Watch Video Solution

ΔH = − 64.5kJat157∘C 157∘C

ΔG ΔS 157∘C

4. Which of the following reactions are accompanied by increase in

entropy? 

(i)   

(ii) 

Watch Video Solution

N2(g)(1atm) → N2(g)(0.5atm)

I2(g) → I2(s)

5. How is  related to equilibrium constant?

Watch Video Solution

ΔG∘

https://dl.doubtnut.com/l/_ALAyDdhxM54T
https://dl.doubtnut.com/l/_Go3OaEbHXL0g
https://dl.doubtnut.com/l/_J7EL3gCX18Jx


6. ISOTHERMAL PROCESS

Watch Video Solution

7. How much heat is absorbed and how much work is done in the

expansion?2L of an ideal gas at a pressure of 10 atm expansion

isothermally into a vacuum until its total volume is 10L.

Watch Video Solution

8. How much heat is absorbed aif this system expands against a constant

external pressure of 1 atm and expansion is carried out from 2.5L to �nal

volume of 12.5L reversibly?

Watch Video Solution

https://dl.doubtnut.com/l/_bqSkoTOxmQMU
https://dl.doubtnut.com/l/_wu4NQROCKYDl
https://dl.doubtnut.com/l/_3pMQx7BsCEe1


Revision Exercise (True or False)

9. How much heat is absorbed if the expansion is carried out from 2.5L to

�nal volume of 12.5L reversibly? (Give your answer in Joule)

Watch Video Solution

10. q and w are not state function but q + w is state function. Why?

Watch Video Solution

1. Predict true or false. 

The absolute value of internal energy of a substance can not be

determined.

Watch Video Solution

https://dl.doubtnut.com/l/_mrjyYnJjrWho
https://dl.doubtnut.com/l/_XMRCJSbxtqmF
https://dl.doubtnut.com/l/_oXyZGxwX3O1z


2. Enthalpy, entropy and free energy of formation of elementary

substances in the standard state are taken as zero.

Watch Video Solution

3. The energy of the universe remains constant whereas entropy of the

universe is continuously increasing. true/false

Watch Video Solution

4. Heat and work are not state function but their sum is a state function.

Watch Video Solution

5. Diamond is more stable than graphite at room temperature and

pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_fh9nWtQCNFsK
https://dl.doubtnut.com/l/_inBVFjsW3P6v
https://dl.doubtnut.com/l/_BuHpUr1JxLOk
https://dl.doubtnut.com/l/_OX4UUGdSUCWx


6. Entropy of perfectly crystalline solid is taken as zero at 0 K.

Watch Video Solution

7. At the melting point of ice, .

Watch Video Solution

ΔG = 0

8. For  at 1 atm  at 0.5 atm, What would be the change in

entropy ?

Watch Video Solution

N2 ( g ) → N2(g)

9. An endothermic reaction which may be non spontaneous at low

temperature because of entropy factor becomes spontaneous at high

temperature.

W h Vid S l i

https://dl.doubtnut.com/l/_OX4UUGdSUCWx
https://dl.doubtnut.com/l/_v8jUHLHhECAC
https://dl.doubtnut.com/l/_n1MAt5TDpkk7
https://dl.doubtnut.com/l/_4yyANQd7qjlh
https://dl.doubtnut.com/l/_WfS2nFtddE4X


Revision Exercise (Fill in the blanks Questions)

Watch Video Solution

10. The unit of  are same as those of energy ?

Watch Video Solution

ΔG

1. During isothermal expansion of an ideal gas, the change in internal

energy is ..............

Watch Video Solution

2. Bomb calorimeter is used to determine the value of ...............

Watch Video Solution

3. Standard state of carbon is ..........

https://dl.doubtnut.com/l/_WfS2nFtddE4X
https://dl.doubtnut.com/l/_jKaPDiq9gSSe
https://dl.doubtnut.com/l/_QT3Xs4PQufBR
https://dl.doubtnut.com/l/_ID9k58e10msC
https://dl.doubtnut.com/l/_zhOLV2Acd31O


Watch Video Solution

4. Heat of reaction at constant pressure is equal to .............change. Write

the expression between enthalpy change and internal energy

Watch Video Solution

5. In………………..process, no heat is exchanged between the system and the

surroundings.

Watch Video Solution

6. A stable compound has ........... Enthalpy of formation.

Watch Video Solution

7. In an isothermal process, ............. Remains constant.

https://dl.doubtnut.com/l/_zhOLV2Acd31O
https://dl.doubtnut.com/l/_DNALgoM6DMkT
https://dl.doubtnut.com/l/_QMbraAU5QQwq
https://dl.doubtnut.com/l/_7RHm2dMuCECD
https://dl.doubtnut.com/l/_1QMgA2JymSCn


Watch Video Solution

8. For the process: normal egg  hard boiled egg, the sign of  is

.................

Watch Video Solution

→ ΔS

9. If  is ............the reaction does not proceed in the forward direction.

Watch Video Solution

ΔG

10. All combustion reactions are ...........

Watch Video Solution

11. The property of a system which does not depend upon the amount of

substance is called ..........property.

https://dl.doubtnut.com/l/_1QMgA2JymSCn
https://dl.doubtnut.com/l/_p1XZ4aWrEtmL
https://dl.doubtnut.com/l/_ET5ZU8uEvTdo
https://dl.doubtnut.com/l/_ml1lBYyZ58eH
https://dl.doubtnut.com/l/_M5Puyum1CwEo


Watch Video Solution

12. A system which can exchane energy with the surroundings but not

matter is called.......system.

Watch Video Solution

13. For triatomic gases such as  the ratio  is equal to ...........

Watch Video Solution

CO2

Cp

Cv

14. Molar heat capacity of iron (at mass 56) will be ........... Times its speci�c

heat.

Watch Video Solution

https://dl.doubtnut.com/l/_M5Puyum1CwEo
https://dl.doubtnut.com/l/_N83tgjp8Opgr
https://dl.doubtnut.com/l/_I9Z8Z5IawMgp
https://dl.doubtnut.com/l/_ot8HDsPMB9Zw


Revision Exercise (Assertion Reason Questions)

15. The allotropic form of sulphur for which standard enthalpy of

formation is taken as zero is ..................

Watch Video Solution

1. Assertion (A): Heat of neutralisation for both  and  with 

 is .  

Reason (R ) :  is a strong electrolyte/base.

Watch Video Solution

HNO3 HCI

NaOH 53.7kJpermol− 1

NaOH

2. Assertion: Standard enthalpy of graphite is lower than that of diamond.

Reason : Standard enthalpy of elements is taken to be zero arbitrarily.

Watch Video Solution

https://dl.doubtnut.com/l/_d1FkyNrID1lu
https://dl.doubtnut.com/l/_xxaLUOSlL09G
https://dl.doubtnut.com/l/_7aOVq3jwvyeW
https://dl.doubtnut.com/l/_2GSjHrTctF7H


3. Assertion : Work is a state function. 

Reason : Work does not depend upon the path.

Watch Video Solution

4. Assertion : Enthalpy of combustion is always negative 

Reason : Combustion reactions proceeds with evolution of heat.

Watch Video Solution

5. Assertion : In a cyclic process . 

Reason : Cyclic process represents equilibrium state.

Watch Video Solution

ΔU = 0

6. Assertion : Internal energy change in the heat evolved or absorbed at

constant pressure. 

Reason : Internal energy is state function.

https://dl.doubtnut.com/l/_2GSjHrTctF7H
https://dl.doubtnut.com/l/_X4KM8SD6PmVM
https://dl.doubtnut.com/l/_fGxFUJci35KZ
https://dl.doubtnut.com/l/_1PrXoQ7uWPJk


Watch Video Solution

7. Assertion : For the combustion of methane, .  

Reason :  is related to  by the expression, 

Watch Video Solution

ΔE > ΔH

ΔH ΔE ΔH = ΔE + ΔngRT

8. Assertion (A): Decrease in free energy causes spontaneous reaction 

Reason (R ) : Spontaneous reactions are invariably exothermic.

Watch Video Solution

9. Assertion: Both  and  are state functions.  

Reason : A state function depends only on the initial and �nal states of

the system and is independent of the path.

Watch Video Solution

ΔH ΔU

https://dl.doubtnut.com/l/_1PrXoQ7uWPJk
https://dl.doubtnut.com/l/_9qY734RaRhSL
https://dl.doubtnut.com/l/_ThA9QY0WGfcO
https://dl.doubtnut.com/l/_V1r7yYytE8Bj
https://dl.doubtnut.com/l/_hIUncEHTz6xz


10. Assetion : The temperature of a gas does not change when it

undergoes on adiabatic process 

Reason: During adiabatic process , heat energy is exchanged between a

system and surroundings.

Watch Video Solution

11. Assertion : Many endothermic reactions which are non- spontaneous

on increasing the temperature. 

Reason : Endothermic reactions become spontaneous at high

temperature if  is +ve and .

Watch Video Solution

ΔS TΔS > ΔH

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

constant temperature and pressure provides a measure of its

spontaneity.

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

https://dl.doubtnut.com/l/_hIUncEHTz6xz
https://dl.doubtnut.com/l/_GJzHhj6BnPuD
https://dl.doubtnut.com/l/_y3EqoP3eraCG


Watch Video Solution

13. Assertion : In a reversible process, is zero.  

Reason : Entropy is an extensive property.

Watch Video Solution

ΔSuniverse

14. Assertion : At equilibrium,  becomes zero. 

Reason : At equilibrium, the two tendencies  and  become equal

and opposite.

Watch Video Solution

ΔG

ΔH TΔS

15. Assertion (A): For every chemical reaction at equilibrium, standard

Gibbs enegry of the reaction is zero. 

Reason (R ) : At constant temperature and pressure chemical reactions

are spontaneous in the direction of the decreasing Gibbs energy.

Watch Video Solution

https://dl.doubtnut.com/l/_y3EqoP3eraCG
https://dl.doubtnut.com/l/_C3WOBlimkx2J
https://dl.doubtnut.com/l/_N7DRrtu70fpG
https://dl.doubtnut.com/l/_fPAp8vYPsVCq


Revision Exercise (Very short answer questions)

Watch Video Solution

1. De�ne .What will be the sign of  in  

(i) exothermic reaction and 

(ii) endothermic reaction?

Watch Video Solution

ΔH ΔH

2. What does the symbol  denote? De�ne this quantity.

Watch Video Solution

ΔH

3. What is calori�c value of a fuel?

Watch Video Solution

https://dl.doubtnut.com/l/_fPAp8vYPsVCq
https://dl.doubtnut.com/l/_eHLx5PMxQVTA
https://dl.doubtnut.com/l/_we2SIeMtwDux
https://dl.doubtnut.com/l/_Znku6QynRiYK


4. What is the basic di�erence between the two notations  and 

?

Watch Video Solution

ΔrH ΔfH

5. How is enthalpy of sublimation related to enthalpy of fusion and

enthalpy of vaporisation?

Watch Video Solution

6. What is enthalpy of combustion? Write chemical equation for the

enthalpy of combustion of ethanol .

Watch Video Solution

(C2H5OH)

7. The standard enthalpy of formation of sulphur dioxide  is 

.Write thermochemical equation for this.What will be enthalpy

(SO2)

−296.9kJ

https://dl.doubtnut.com/l/_uUrBiqFCYplx
https://dl.doubtnut.com/l/_oJDJ2fitVhc8
https://dl.doubtnut.com/l/_fUd1aKxsLsiP
https://dl.doubtnut.com/l/_IJpy596Lb2w8


of combustion of sulphur?

Watch Video Solution

8. De�ne enthalpy of fusion.

Watch Video Solution

9. De�ne Hess's law of constant heat summation.

Watch Video Solution

10. What is meant by bond dissociation enthalpy?

Watch Video Solution

11. Ammonia is prepared as 

  3H2(g) + N2(g) → 2NH3(g)

https://dl.doubtnut.com/l/_IJpy596Lb2w8
https://dl.doubtnut.com/l/_773hS9nUuptU
https://dl.doubtnut.com/l/_i6KRFAbUG4WX
https://dl.doubtnut.com/l/_WJ6Dt4VKvjpb
https://dl.doubtnut.com/l/_sKGu0483VeCR


What should be the sign of  for this reaction? Explain.

Watch Video Solution

ΔS

12. State �rst law of thermodynamics.Write it mathematical expression.

Watch Video Solution

13. Why are we usually concerned with changes in enthalpy than changes

in internal energy?

Watch Video Solution

14. Name the two criteria which must be met for a process to be

spontaneous regardless of the temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_sKGu0483VeCR
https://dl.doubtnut.com/l/_YDcJhCWxOEAE
https://dl.doubtnut.com/l/_N92Y3I39awgD
https://dl.doubtnut.com/l/_ZIm0RLQ3z5HD


15. Give an example of a chemical reaction for which .

Watch Video Solution

ΔH ∘ > ΔU ∘

16. Why do we feel cold on touching a block of ice?

Watch Video Solution

17.  of  is -825 kJ. What is the enthalpy change for the

reaction? 

Watch Video Solution

ΔfH
∘ Fe2O3

4Fe2O3 → 8Fe + 6O2

18. The standard enthalpies of formation of three substances A, B and C

are 201.6, -52.6 and -106.4 kJ respectively.Arrange them in order of

decreasing stability with respect to decomposition.

https://dl.doubtnut.com/l/_x82J4Gz1UHQu
https://dl.doubtnut.com/l/_K1CsXIjkCM97
https://dl.doubtnut.com/l/_Ju6AYVsEtpzr
https://dl.doubtnut.com/l/_e6GzJdZakCR1


Watch Video Solution

19. De�ne molar heat capacity and speci�c heat capacity.

Watch Video Solution

20. What are the units of entropy and free energy?

Watch Video Solution

21. Explain the state of a reaction when .

Watch Video Solution

ΔG = 0

22. Write Gibbs Helmholtz equation giving meanings of the symbols used.

Watch Video Solution

https://dl.doubtnut.com/l/_e6GzJdZakCR1
https://dl.doubtnut.com/l/_qcm6HDlC9eia
https://dl.doubtnut.com/l/_1E3ae27QazWc
https://dl.doubtnut.com/l/_oDz4a6ufT3i7
https://dl.doubtnut.com/l/_nxj4ENYBWIAQ
https://dl.doubtnut.com/l/_WIk2mpzcx37e


23. What is the sign of  for  

(i) evaporation of liquid water ? 

(ii) freezing of liquid water to ice?

Watch Video Solution

ΔS

24. When an ideal gas expands in vaccum, there is neither absorption nor

evolution of heat. Explain.

Watch Video Solution

25. In a process, a system does 145 J of work on its surroundings while 85 J

of heat is added to the system. What is  for the system?

Watch Video Solution

ΔU

26. How is free energy change related to equilibrium constant for the

reaction?

https://dl.doubtnut.com/l/_WIk2mpzcx37e
https://dl.doubtnut.com/l/_tKsHdV1GX796
https://dl.doubtnut.com/l/_9kz6aP3SItcz
https://dl.doubtnut.com/l/_tzsZCC652Uo4


Watch Video Solution

27. Predict  for the reaction :  

.

Watch Video Solution

ΔS

NH3(g) + HCI(g) → NH4CI(s)

28. Why does the entropy of a solid increase on melting?

Watch Video Solution

29. What is the e�ect of temperature on entropy?

Watch Video Solution

30. State the second law of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_tzsZCC652Uo4
https://dl.doubtnut.com/l/_9AhoUIFQbobj
https://dl.doubtnut.com/l/_CFKKgPMnRePM
https://dl.doubtnut.com/l/_DfNCk465Ss3Z
https://dl.doubtnut.com/l/_J0Y1lcakrY1k


31. Write mathematical statement of �rst law of thermodynamics.

Watch Video Solution

32. Predict the sign of  for the reaction :  

Watch Video Solution

ΔS

CaCO3(s)
Δ

−−→ CaO(s) + CO2(g)

33. Predict whether the entropy increases or decreases during the

oxidation of nitrogen: 

Watch Video Solution

N(g) + 2O2(g) ⇔ 2NO2(g)

34. Explain how an endothermic reaction can be spontaneous.

https://dl.doubtnut.com/l/_J0Y1lcakrY1k
https://dl.doubtnut.com/l/_FWRF4ZSWGycp
https://dl.doubtnut.com/l/_F5jKW71HP6N3
https://dl.doubtnut.com/l/_ml6GY1ZavGhI
https://dl.doubtnut.com/l/_5k05Dw2DEmbw


Revision Exercise (Short answer questions)

Watch Video Solution

35. Which of the following will have larger entropy: a mole of ice at 

or a mole of water at the same temperature?

Watch Video Solution

0∘C

36. What is entropy? Give its units.

Watch Video Solution

1. Is it possible for any process to have ? If yes, state under

what conditions? If no, state why not?

Watch Video Solution

ΔH = ΔE

https://dl.doubtnut.com/l/_5k05Dw2DEmbw
https://dl.doubtnut.com/l/_xtFKhEHRaETk
https://dl.doubtnut.com/l/_IbsgDSaUDM7Z
https://dl.doubtnut.com/l/_7C8g1niNFjw5
https://dl.doubtnut.com/l/_cxn78HwjrPLw


2. State Hess's law and explain its one use.

Watch Video Solution

3. De�ne the terms internal energy change and enthalpy change. How are

they related?

Watch Video Solution

4. Explain heat and work as the modes of transference of enrgy between

the system and the surroundings.

Watch Video Solution

5. De�ne the terms : (i) Enthalpy of formation (ii) Enthalpy of combustion.

Watch Video Solution

https://dl.doubtnut.com/l/_cxn78HwjrPLw
https://dl.doubtnut.com/l/_RfztYL3F72Wr
https://dl.doubtnut.com/l/_MEIcm5pKR5MG
https://dl.doubtnut.com/l/_7OHnBKCZWV7k


6. What is a thermochemical equation? Explain why is it essential to

mention the physical states of reactants and products in thermochemical

equations.

Watch Video Solution

7. De�ne heat capacity, speci�c heat capacity and molar heat capacity.How

are they related?

Watch Video Solution

8. De�ne in terms : 

(i) Enthalpy of fusion (ii) Enthalpy of sublimation 

(iii) Enthalpy of vaporisation.

Watch Video Solution

https://dl.doubtnut.com/l/_exuiQ7lId03n
https://dl.doubtnut.com/l/_atiE0iHFTdmV
https://dl.doubtnut.com/l/_UsIsfnLi7DWs


9. Di�erentiate between

a change of state and a phase change

Watch Video Solution

10. What is the basic di�erence between enthalpy of formation and

enthalpy of a reaction? Illustrated with suitable examples.

Watch Video Solution

11. What is the meant by enthalpy of formation? Write equations to

express enthalpies of formation of 

(i) Sulphur trioxide 

(ii) Water 

(iii) Enthyl alcohol

Watch Video Solution

https://dl.doubtnut.com/l/_MbRL5TPQZKMd
https://dl.doubtnut.com/l/_9VIJirdcXfRS
https://dl.doubtnut.com/l/_HVB7aVAHOaxv
https://dl.doubtnut.com/l/_6ZLZGwwJ5zG2


12. Derive relationship between  and .Give example when  

(i)   

(ii)   

(iii)

Watch Video Solution

ΔH ΔU

ΔH < ΔU

ΔH = ΔU

ΔH > ΔU

13. De�ne heat of combustion of a fuel.What is its signi�cance.

Watch Video Solution

14. What is bond energy? How are the bond energies related to change in

enthalpy of a reaction?

Watch Video Solution

15. How does Hess's law help in calculating the enthalpy change for the

conversion of diamond to graphite?

https://dl.doubtnut.com/l/_6ZLZGwwJ5zG2
https://dl.doubtnut.com/l/_vOJAegOCHVnY
https://dl.doubtnut.com/l/_8VxcKYCn2dQs
https://dl.doubtnut.com/l/_Vd7fDn1TIvDj


Watch Video Solution

16. Explain 

(i) Reversible and irreversible process 

(ii) Isothermal and adiabatic process.

Watch Video Solution

17. What are extensive and intensive properties? Give two examples of

each.

Watch Video Solution

18. Explain under what conditions does the enthalpy change in a reaction

become equal to change in internal energy?

Watch Video Solution

https://dl.doubtnut.com/l/_Vd7fDn1TIvDj
https://dl.doubtnut.com/l/_H9BdQITvF60y
https://dl.doubtnut.com/l/_sxXv1kuKQ453
https://dl.doubtnut.com/l/_60fGgL4s2m2j
https://dl.doubtnut.com/l/_JDuNepBXFeu9


19. De�ne a system. What are the types of a system?

Watch Video Solution

20. Give the appropriate reason for the followings: 

a. It is a preferable to determine a change in enthalpy than change in

internal energy. 

b. It is necessary to de�ne the 'standard state. 

c. It is necessary to specify the phases of the reactant and products in a

thermochemical equation.

Watch Video Solution

21. State and explain �rst law of thermodynamics.Give its mathematical

form.

Watch Video Solution

https://dl.doubtnut.com/l/_JDuNepBXFeu9
https://dl.doubtnut.com/l/_Jh7UPleNK8bb
https://dl.doubtnut.com/l/_7Majii7gA2Z9


22. What is the di�erence between an open system and a closed system?

Watch Video Solution

23. De�ne enthalpy of combustion. How is it measured?

Watch Video Solution

24. How is energy exchanged between the system and the surroundings

in the form of 

(i) heat (ii) work?

Watch Video Solution

25. De�en  and . How are these related for an ideal gas?

Watch Video Solution

Cp Cv

https://dl.doubtnut.com/l/_F5HxfNP0oEqi
https://dl.doubtnut.com/l/_13oGArDQEQj0
https://dl.doubtnut.com/l/_dYyp0vjAqaoK
https://dl.doubtnut.com/l/_zcLGWy9gX32T
https://dl.doubtnut.com/l/_8hQwxGrE4rPO


26. Acetic acid and hydrocloric acid reacts with KOH solution. The

enthalpy of neutralisation of acetic acid is  while that of

hydrochloric acid is .Can yoou think of how are these

di�erent?

Watch Video Solution

−55.8kJmol− 1

57.1kJmol− 1

27. Expalin the di�erence between : 

Adiabatic and isothermal process

Watch Video Solution

28. De�ne the following terms : 

(i) System 

(ii) Isothermal and adiabatic process

Watch Video Solution

https://dl.doubtnut.com/l/_8hQwxGrE4rPO
https://dl.doubtnut.com/l/_Ttx4DS0krJaz
https://dl.doubtnut.com/l/_uwFWkaxRAav8
https://dl.doubtnut.com/l/_5BFwlIgUixtq


29. State whether each of the following processes will increase or

decrease total energy content of the system:

(a) Heat transferred to the surroundings 

(b) Work done by the system 

(c) Work done on the system

Watch Video Solution

30. What do you mean by spontaneous process? Explain your answer with

suitable examples.

Watch Video Solution

31. Explain the terms 'entropy', 'enthalpy' and 'free energy'.

Watch Video Solution

32. Account for the fact that entropy of ice is less than that of water.

https://dl.doubtnut.com/l/_5BFwlIgUixtq
https://dl.doubtnut.com/l/_f8w3JrUfh9Qo
https://dl.doubtnut.com/l/_BBeDF6ZKG9Fn
https://dl.doubtnut.com/l/_JVdqjOKJlVna


Watch Video Solution

33. Why should you expect a decrease in entropy as a gas condenses into

liquid? Compare it with entropy decrease when a liquid sample is

converted into solid.

Watch Video Solution

34. Correlate entropy and disorder with the help of fusion and

vaporisation processes.

Watch Video Solution

35. Expalin the state of chemical reactions when : 

(i)  (ii)  and (iii) 

Watch Video Solution

ΔG = 0 ΔG < 0 ΔG > 0

https://dl.doubtnut.com/l/_JVdqjOKJlVna
https://dl.doubtnut.com/l/_JIWkp3dOoF09
https://dl.doubtnut.com/l/_t5g8ygdUbWBt
https://dl.doubtnut.com/l/_LBcuw6FIl8zs
https://dl.doubtnut.com/l/_Hn7kCZtpNQpD


36. What is entropy change? What is the change of entropy with change

of (i) temperature and (ii) pressure? Correlate the behaviour with the

randomness.

Watch Video Solution

37. Can  be used as s sole criterion for the feasibility of a chemical

reaction? Explain with examples.

Watch Video Solution

ΔH

38. Fill in the blanks: 

(i) The reaction which has a natural urge to procedd of its own is called

........reaction. 

(ii) In the freezing of water to ice entropy.............. 

(iii) The decrease in ............... Is equal to the useful work done by the

system. 

(iv) If  is .........the reaction does not occur in the forward direction.ΔG

https://dl.doubtnut.com/l/_Hn7kCZtpNQpD
https://dl.doubtnut.com/l/_vWB7FVKD02xg
https://dl.doubtnut.com/l/_1ZwNDSsYYQ8w


Watch Video Solution

39. De�ne free energy and entropy of a system.

Watch Video Solution

40. Predict whether the entropy increases or decreases for the following :

(i) 1 mol of liquid water changes to vapours. 

(ii) when 1 mole of liquid water converts to ice.

Watch Video Solution

41. De�ne entropy and free energy of a system.Predict the feasibility of a

reaction when : 

(i) Both  and  increase.  

(ii)Both  and  decrease.  

(iii)  decreases but  increases.

Watch Video Solution

ΔH ΔS

ΔH ΔS

ΔH ΔS

https://dl.doubtnut.com/l/_1ZwNDSsYYQ8w
https://dl.doubtnut.com/l/_RfDmyBS4je5j
https://dl.doubtnut.com/l/_2tYGT8YGkoCC
https://dl.doubtnut.com/l/_2czeXVyo78xn


42. For a reaction both  and  are positive.Under what conditions

does the reaction occur spontaneously?

Watch Video Solution

ΔH ΔS

43. Explain the physical signi�cance of entropy.

Watch Video Solution

44. Predict the sign of  (positive or negative) for the following

changes : 

(i)   

(ii)   

(iii)   

(iv)   

(v) .

Vi T S l i

ΔS

HCOOH(l) → H2O(l) + CO2(g)

NH3(g) + HCI(g) → NH4CI(s)

I2(s) → I2(g)

2O3(g) → 3O2(g)

2H2(g) + O2(g) → 2H2O(l)

https://dl.doubtnut.com/l/_2czeXVyo78xn
https://dl.doubtnut.com/l/_DYn4EisQ54j3
https://dl.doubtnut.com/l/_L8kisin5creV
https://dl.doubtnut.com/l/_Ug9Gtdbxfghq


View Text Solution

45. State giving reasons whether the entropy change for vaporisation of

one mole of water will be more or less than entropy change per mole for

fusion of ice.

Watch Video Solution

46. What is entropy change?Predict the sign of entropy chsnge in each of

the following giving reasons for your predictions : 

(i)  and 10 atm)) 

(ii)  and 1 atm))  

(iii) 

Watch Video Solution

H2(at25∘C, 1atm) → H2(at25∘C

H2O(at25∘C, 1atm) → H2O(at50∘C

2NH4NO3(s) → 2N2(g) + 4H2O(g) + O2(g)

47. What is the value of free energy chnage for a reaction in equilibrium

state? 

https://dl.doubtnut.com/l/_Ug9Gtdbxfghq
https://dl.doubtnut.com/l/_enljPvmADI8v
https://dl.doubtnut.com/l/_Dsrs469Y3h0N
https://dl.doubtnut.com/l/_gyKr6pPkKWzL


(b) How is free energy change related to equilibrium constant of the

reaction?

Watch Video Solution

48. Comment on the statement that the energy of the universe remains

constant but entropy of uniiverse is always increasing.

Watch Video Solution

49. Which of the reaction is expectd to be spontaneous at low

temperatures and non-spontaneous at high temperatures:

Watch Video Solution

50. Wha is menat by free energy of a system? How is it related to enthalpy

and entropy of the system? How is it useful for predicting the feasibility

of a process?

https://dl.doubtnut.com/l/_gyKr6pPkKWzL
https://dl.doubtnut.com/l/_YSGmhl5nxBUi
https://dl.doubtnut.com/l/_qvXMic1Xohnm
https://dl.doubtnut.com/l/_f35NybsN9tZ8


Watch Video Solution

51. State and explain Gibbs Helmholtz equation.

Watch Video Solution

52. Predict or decrease of entropy : 

(a)   

(b)   

(c)   

(d) Crystallisation of salt from brine solution

(e)   

(f) Sublimation of ammonium chloride. 

(g)   

(h) Naphthalene dissoolving in benzene 

(i) .

Watch Video Solution

Br2(g) → Br(g)

H2O(l) → H2O(s)

Cr3 + (aq) + 6H2O(l) → [Cr(H2O)6]
3 +

(aq)

NaCI(s)
(Water)
−−−−→ NaCI(aq)

CO2 + H2O
(Light)

−−−−−−−−−→
(Photosynthesis)

Carbohydrates + O2

CaCO3(s) → CaO(s) + O2(g)

https://dl.doubtnut.com/l/_f35NybsN9tZ8
https://dl.doubtnut.com/l/_aSP7Ewt6TK9j
https://dl.doubtnut.com/l/_XDPaNcvlcDH7


53. Predict the enthalpy change, free energy change and entropy change

when ammonium chloride is dissolved in water and the solution becomes

colder.

Watch Video Solution

54. De�ne the terms: 

(i) Free energy 

(ii) Thermodynamic equilibrium 

(iii) Entropy

Watch Video Solution

55. Neither the enthalpy change nor the entropy change alone can be

used to explai the spontaneity of a reaction.Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_T8sHw85O7Oyf
https://dl.doubtnut.com/l/_JOTjlRnARVmX
https://dl.doubtnut.com/l/_CfWML1Deq6L1
https://dl.doubtnut.com/l/_fEo9rXTseK6W


56. Predict the sign of  for a reaction that is 

(a) Exothermic and accompanied by an increase in entropy. 

(b) Endothermic and accompanied by increase in entropy. 

(c) Can a temperature change a�ect the sign of  in (a) or (b)? If so,

how?

Watch Video Solution

ΔG

ΔG

57. What is Gibbs free energy change? Discuss its physical signi�cance.

Watch Video Solution

58. Explain the following: 

(a) The entropy of a substance increases on ging from the liquid to the

vapour state at any temperature. 

(b) Reactions with  always have an equilibrium constant

greater than 1.

Watch Video Solution

ΔrG
∘ < 0

https://dl.doubtnut.com/l/_fEo9rXTseK6W
https://dl.doubtnut.com/l/_Ka72nYhycDWB
https://dl.doubtnut.com/l/_8CafO9ELgdlb


59. How will you distinguish between the two? 

(i) Open and closed system. 

(ii) Extensive and intensive properties.

Watch Video Solution

60. What are spontaneous and non-spontaneous process? Under what

conditions will the reaction occur if: 

(i) both  and  are positive  

(ii) both  and  are negative?

Watch Video Solution

ΔH ΔS

ΔH ΔS

61. What is free energy? How is it related to the spontaneity of a reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_8CafO9ELgdlb
https://dl.doubtnut.com/l/_7Q42QBdySPgr
https://dl.doubtnut.com/l/_6b4tgNSfuE7H
https://dl.doubtnut.com/l/_AQpme2ldXQS1
https://dl.doubtnut.com/l/_cRxO08YqPBXO


Revision Exercise (Short Answer Questions ) (Fill in the blanks : )

62. Taking a speci�c example show that  is the criterion for

spontaneity of a change.

Watch Video Solution

ΔStotal

1.   

 is the heat of ……………….of graphite.

Watch Video Solution

C(s)(graphite) → C(g), ΔH = 716.7kJ

ΔH

2. (b)   

 is the heat of ........of water.

Watch Video Solution

H2O(l) → H2O(s), ΔrH
∘ = − 6.01kJ

ΔH

https://dl.doubtnut.com/l/_cRxO08YqPBXO
https://dl.doubtnut.com/l/_MGqwVNH7bmOw
https://dl.doubtnut.com/l/_JqYqUwBXAer6


Revision Exercise (Long Answer Questions)

3. (c)   

 is the heat of .......of water

View Text Solution

H2O(l) → H2O(g), ΔH = 40.7kJ

ΔrH
∘

4.   

 is the heat of ....... of ethane

Watch Video Solution

C2H6 + O2 → 2CO2 + 3H2O, ΔrH
∘ = − 1560kJ

7

2

ΔrH
∘

5.   

 is the heat of ...........of ammonia.

Watch Video Solution

N2 + H2 → NH3, ΔrH
∘ = − 45.2kJ

1

2

3

2

ΔrH
∘

https://dl.doubtnut.com/l/_HIv9LKfoszhr
https://dl.doubtnut.com/l/_TptAsN0CZFtt
https://dl.doubtnut.com/l/_ve5fwcda6VIS


1. Explain the following terms : 

(i) First law of thermodynamics 

(ii) Standard enthalpy of formation

Watch Video Solution

2. State and explain Hess's law of constant heat summation.Discuss its

important applications.

Watch Video Solution

3. What are internal energy change and enthalpy change? How are these

releated? Under what conditions both become equal?

Watch Video Solution

https://dl.doubtnut.com/l/_Ec4KMFxjAFio
https://dl.doubtnut.com/l/_qg6lXIqKbktj
https://dl.doubtnut.com/l/_ULDw9AALimCT


4. Explain the following terms: 

(i) Enthalpy of formation 

(ii) Enthalpy of combustion 

(iii) Enthalpy of phase transition.

Watch Video Solution

5. Write short notes on : 

(i) Measurement of enthalpy of reaction 

(ii) Hess's law and its applications.

Watch Video Solution

6. Di�erentiate between spontaneous and non - spontaneous processes

by giving examples.

Watch Video Solution

https://dl.doubtnut.com/l/_HWzpFUK8uboO
https://dl.doubtnut.com/l/_iRKyaoPt0hX4
https://dl.doubtnut.com/l/_U8qnLb5uMmvV
https://dl.doubtnut.com/l/_1yzzHB2XIfm2


7. Explain the following terms giving examples : 

(i) System 

(ii) Surroundings 

(iii) Entropy 

Watch Video Solution

8. Explain free energy.Discuss the e�ect of temperature on free energy.

Watch Video Solution

9. How is  related yo ? What is the meaning of 

?

Watch Video Solution

ΔG ΔH and TΔS

ΔG = 0

10. Explain the terms entropy and free energy.Why does entropy of a solid

increase on fusion?

https://dl.doubtnut.com/l/_1yzzHB2XIfm2
https://dl.doubtnut.com/l/_dPLsXUNX8exL
https://dl.doubtnut.com/l/_4FwU9o5VLTds
https://dl.doubtnut.com/l/_ZzJN0CUS2Nu5


Revision Exercise (Numerical Problems)

Watch Video Solution

11. Graphically shoe the total work done in an expansion when the state

of an ideal gas is changed reversibly and isothermally from  to 

. With the help of a pV plot compare the work done in the above

case with that carried out against a constant pressure .

Watch Video Solution

(pi, Vi)

(pf , Vf)

pf

1. The reaction between gaseous hydrogen and chlorine is 

  

 

(i) What is the enthalpy of formation of HCI? 

How much heat will be liberated at 298 K and 1 atm for the formation of

365 g of HCI?

Watch Video Solution

H2(g) + CI2(g) → 2HCI(g)

ΔrH
∘ = − 184.0kJ

https://dl.doubtnut.com/l/_ZzJN0CUS2Nu5
https://dl.doubtnut.com/l/_DyjR3UFJY5rH
https://dl.doubtnut.com/l/_tTUqeBi8SGzK


Watch Video Solution

2. The enthalpies of combustion of  and  are -1301 kJ

and -1561.5 kJ respectively. The enthalpy of formation of liquid water is

-286 kJ. Calculate the enthalpy change for the reaction : 

 .

Watch Video Solution

C2H2(g) C(2)H6(g)

C2H2(g) + 2H2(g) → C2H2(g)

3. The enthapy of formation of carbon monoxide and steam are -110.5 and

-243.0 kJ respectively.Calculate the heat of the reaction when steam is

passed over coke as :  .

Watch Video Solution

C(s) + H2O(g) → CO(g) + H2(g)

4. Calculate the enthalpy of combustion of glucose from the follwoing

data : 

  C(graphite) + O2(g) → CO2(g)

https://dl.doubtnut.com/l/_tTUqeBi8SGzK
https://dl.doubtnut.com/l/_lKH5x5eyxMie
https://dl.doubtnut.com/l/_084wmZUxBX6M
https://dl.doubtnut.com/l/_aNBKQrb4bLpW


  

  

  

  

Watch Video Solution

ΔrH
∘ = − 395.0kJ

H2(g) + O2(g) → H2O(l)
1

2

ΔrH
∘ = − 269.4kJ

6C(graphite) + 6H2(g) + 3O2(g) → C6H12O6(s)

ΔrH
∘ = − 1169.9kJ

5. The heat evolved in the combustion of methane is given as : 

  

  

Calculate : 

(a) how many grams of methane would be required to produce 445.15 kJ

of heat on combustion? 

How many grams of  would be formed when 445.15 kJ heat is

evolved? 

(c) what volume of  at S.T.P would be used in the above combustion

process ?

Watch Video Solution

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)

ΔrH
∘ = 890.3kJ

CO2

O2

https://dl.doubtnut.com/l/_aNBKQrb4bLpW
https://dl.doubtnut.com/l/_cyXK9tZMMbr3


6. A gas mixture of  of ethylene and methane on complete

combustion at  produces  of . Find out the heat evolved

on buring  of the gas mixture. The heats of combustion of ethylene

and methane are  and , respectively, at .

Watch Video Solution

3.67L

25∘C 6.11L CO2

1L

−1423 −891kJmol− 1 25∘C

7. Calculate  for chloride ion from the following data :  

 = -92.4 kJ  

 = - 74.8 kJ  

 = 0.0 kJ

Watch Video Solution

ΔH ∘ .f

H2(g) + Cl2(g) → HCI(g), ΔH ∘ .f
1

2

1

2

HCI(g) + nH2O → H + (aq) + CI − (aq), ΔH ∘

ΔH ∘ .f H
+ (aq)

8. Standard vaporization enthalpy of benzene at its boiling point is

, for how long would a  electric heater have to30.8kJmol− 1 100W

https://dl.doubtnut.com/l/_cyXK9tZMMbr3
https://dl.doubtnut.com/l/_WFspkA8BMmc8
https://dl.doubtnut.com/l/_we4t61JOvVhR
https://dl.doubtnut.com/l/_bpPa7Y6aLVs3


operate in order to vaporize a  sample of benzene at its boiling

temperature?

Watch Video Solution

100g

9. When 1.3 g of butane  was burnt in oxygen in a �ame calorimeter

containing 1.8 kg of water the temperature reose from 25.3 to .

Calculate the enthalpy change for the combustion of 1 mol of butane?

Watch Video Solution

C4H10

33.3∘C

10.  of graphite kept in a bomb calorimeter in excess of oxygen at 

 and 1 atmospheric pressure was burnt according to the equation,  

  

durgin the reaction, temperature rises from  o . If the heat

capacity of the calorimeter and its contents is , what is the

enthalpy change for the above reaction at  and ?

Watch Video Solution

0.562g

298K

CGraphite + O2 ( g ) → CO2 ( g )

298K 298.89K

20.7kJ /K

298K 1atm

https://dl.doubtnut.com/l/_bpPa7Y6aLVs3
https://dl.doubtnut.com/l/_CIE9Eie85FJw
https://dl.doubtnut.com/l/_wXBu0NiKJo8q


Higher Order Thinking Questions

1. A system is changed from an initial state to by a process such that

. If the change from the initial state to the �nal state were made

by a di�erent path, would  and q be the same as that for the �rst

path?

Watch Video Solution

ΔH = q

ΔH

2. Air contain about 99% of  and  gases. Why do not they combine

to form NO under the standard conditions? Standard Gibbs energy of

formation of  is .

Watch Video Solution

N2 O2

NO(g) 86.7kJmol− 1

3. Under what conditions will a reaction be spontaneous if 

(i) both  and  are positive?  ΔH ΔS

https://dl.doubtnut.com/l/_wXBu0NiKJo8q
https://dl.doubtnut.com/l/_hXdnynltsYN1
https://dl.doubtnut.com/l/_WMK1VFlpZnwQ
https://dl.doubtnut.com/l/_6LiIRShMWtnY


(ii) both  and  are negative?

Watch Video Solution

ΔH ΔS

4. Show that for an isothermal expansion of an ideal gas(i)  and(ii)

.

Watch Video Solution

ΔU = 0

ΔH = 0

5. While doing an experiment on bomb calorimeter, a student made the

following statement : 

  

Since in the experiment  hence .Is the student right

or wrong? Justify.

Watch Video Solution

ΔH = ΔU + pΔV

ΔV = 0 ΔH = ΔU

https://dl.doubtnut.com/l/_6LiIRShMWtnY
https://dl.doubtnut.com/l/_LIMQ8IOgr3dA
https://dl.doubtnut.com/l/_QEU5XPalDWnb


6. How do the strengths of bonds in the reactants compare with those of

their counterparts in the products for 

(i) endothermic reaction? 

(ii) exothermic reaction?

Watch Video Solution

7. An average healthy man needs about 10000 kJ of enrgy per day.How

much carbohydrates (in mass) he will have to consume assuming that all

this energy needs are met only by carbohydrates in the form of glucose?

The enthalpy of combustion of glucose is .

Watch Video Solution

2816kJmol − 1

8. Compute the heat of formation of liquid methyl alcohol in kilo joules

per mole using the following data : Heat of vaporisation of liquid methyl

alcohol : 38 kJ/mol. 

Heat of formation of gaseous atoms from the elements in their standard

https://dl.doubtnut.com/l/_NGpRcKzGjbYZ
https://dl.doubtnut.com/l/_NWlaNkcX3hUl
https://dl.doubtnut.com/l/_RFZNu3vKyXLM


states : 

H = 218 kJ/mol, 

C = .  

Average bond energies, 

Watch Video Solution

715 = and O = 249
kJ

mol

kJ

mol

C − H = 415k ol, C − O = 356 and O − H = 436 .
J

m

kJ

mol

kJ

mol

9. The enthalpy change involved in the oxidation of glucose is

 25% of this energy is available for muscular work. If 100

kJ of muscular work is neededto walk one kilometer, what is the maximum

distance that a person will be able to walk after consuming 120 gm of

glucose?

Watch Video Solution

−2880kJmol− 1

10. Determine the value of  and  for the reversible isothermal

evaporation of 90.0g of water at .Assume that water vapour

ΔH ΔU

100∘C

https://dl.doubtnut.com/l/_RFZNu3vKyXLM
https://dl.doubtnut.com/l/_jbbSoR7t1UId
https://dl.doubtnut.com/l/_VNZgy4qsadS7


behaves as an ideal gas and heat of evaporation of water is

. (Answer in calories)

Watch Video Solution

540calg−R = 2.0calmol− 1K − 1

11. The standard heat of formation of  and  are 

 and  respectively. Calculate the amount

of heat evolved by burning  of methane measured at N.T.P.

Watch Video Solution

CH4(g), CO2(g) H2O(g)

−76.2, − 394.8 −241.6kJmol− 1

1m3

12. The standard heat of formation values of , and  are 

, and , respectively. Then the average  bond

enegry in  (Answer in KJ/mol)

Watch Video Solution

SF6(g), S(g) F (g)

−1100, 275 80kJmol− 1 S − F

SF6

https://dl.doubtnut.com/l/_VNZgy4qsadS7
https://dl.doubtnut.com/l/_e54oaqXp5suz
https://dl.doubtnut.com/l/_7QD6ZnIwuswo


13. At  ice and water are in equilibrium and  for

this process: 

  

The values of  for conversion of ice into liquid water at 

are: (Answer in J/K/mol and multiply your answer with 10)

Watch Video Solution

0∘C ΔH = 6kJ  mol− 1

H2O ⇔ H2O(l)

ΔS and ΔG 0∘C

14.  of argon gas is compressed isothermally and reversibly at a

temperature of  from  to . Calculate , and  for

this process. . Atomic weight of 

.

Watch Video Solution

10g

27∘C 10L 5L q, w, ΔU ΔH

R = 2.0calK − 1mol − 1, log10 2 = 0.30

Ar = 40

15. Calculate the equilibrium constant for the reaction :

  

Given, 

NO(g) + O2(g) ⇔ NO2(g)
1

2

https://dl.doubtnut.com/l/_Le1lrnmgXrzU
https://dl.doubtnut.com/l/_IFezFb1LRaFQ
https://dl.doubtnut.com/l/_djiicmBsS41s


Competition File MCQ

 and 

 at , .

Watch Video Solution

ΔfH
∘ at298K :NO(g) = 90.4kJmol − 1, NO2(g) = 33.8kJmol − 1

ΔS ∘ 298K = − 70.8JK − 1mol − 1 R = 8.31JK − 1mol − 1

16.  of a liquid is contained in an insulated container at a pressure

of 1bar. The pressure is steeply increased to bar. The volume of the

liquid is decreased by  at this constant pressure. Find  and .

Watch Video Solution

100mL

100

1mL ΔH ΔU

1. For reaction,  which of the following is

valid?

A. 

B. 

N2(g) + 3H2(g) ⇔ 2NH3(g)

ΔH = ΔU

ΔH > ΔU

https://dl.doubtnut.com/l/_djiicmBsS41s
https://dl.doubtnut.com/l/_FH5Z9WoqPuca
https://dl.doubtnut.com/l/_zIc7knbIfCc5


C. 

D. None of the above

Answer: C

Watch Video Solution

ΔH < ΔU

2. Which of the following represents the �rst law of thermodynamics?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

q = ΔU − w

ΔH = q + w

ΔU = ΔH + pΔV

ΔU = pΔV

https://dl.doubtnut.com/l/_zIc7knbIfCc5
https://dl.doubtnut.com/l/_phmQYmw6j1eR


3. The volume of gas is reduced to half from its original volume. The

speci�c heat will be

A. reduce to half

B. be doubled

C. remain constant

D. increase four times

Answer: C

Watch Video Solution

4. In an adibatic process, no transfer of heat takes place between system

and surroundings. Choose the correct option for free expansion of an

ideal gas under adiabatic conditions from the following :

A. 

B. 

q = 0, ΔT ≠ 0, w = 0

q ≠ 0, ΔT = 0, w = 0

https://dl.doubtnut.com/l/_0Ug5o9rks7AG
https://dl.doubtnut.com/l/_9a703S63KEPr


C. 

D. 

Answer: C

Watch Video Solution

q = 0, ΔT = 0, w = 0

q = 0, ΔT < 0, w ≠ 0

5. For an ideal gas  and  are related as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Cp Cv

Cp − Cv = R

= R
Cp

Cv

Cp + Cv = R

Cv − Cp = R

https://dl.doubtnut.com/l/_9a703S63KEPr
https://dl.doubtnut.com/l/_xpHncsSqwfU3


6. In an isothermal expansion of an ideal gas against vacuum, the work is

involved is :

A. zero

B. maximum

C. minimum

D. none of these

Answer: A

Watch Video Solution

7. Which of the following statement is false?

A. work is a state function

B. temperature is a state function.

C. change in the state is completely de�ned when the initial and �nal

states are speci�ed.

https://dl.doubtnut.com/l/_k36YZjwK5T0e
https://dl.doubtnut.com/l/_W2SFLNDavxN8


D. work appears at the boundary of the system.

Answer: A

Watch Video Solution

8. In a closed insulated container, a liquid is stirred with a paddle to

increase the temperature. Which of the following is true?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔU = w ≠ 0, q = 0

ΔU = w = q ≠ 0

ΔU = 0, w = q ≠ 0

w = 0, ΔU = q ≠ 0

https://dl.doubtnut.com/l/_W2SFLNDavxN8
https://dl.doubtnut.com/l/_kPv0i697nZiZ


9. Five moles of gas is put through a series of changes as shown

graphically in a cyclic process.The processes  and 

 respectively are :  

A. isochoric, isobaric, isothermal

B. isobaric, isochoric, isothermal

C. isothermal, isobaric, isochoric

D. isobaric, isothermal, isochoric

Answer: A

View Text Solution

A → B, B → C

C → A

10. An ideal gas expands in volume from  at 300 K against a

constant pressure of  N .The work done is

A.  J

1 × 103m3

1 × 105 m− 2

−900

https://dl.doubtnut.com/l/_eSmi1LazR9St
https://dl.doubtnut.com/l/_Smfe7Infz63F


B.  kJ

C.  kJ

D.  kJ

Answer: A

Watch Video Solution

−900

270

900

11. The heat evolved in the combustion of benzene is given by the

equation: 

The heat energy changes when 39 g of  are burnt im an open

ontainer will be:

A. 

B. 

C. 

D. 

C6H6(g) + O2(g) → 6CO2(g) + 3H2O(l), ΔH = − 3264.6kJmol − 115

2

C6H6

+816.15kJmol − 1

+1632.3kJmol − 1

−1632.3kJmol − 1

−2448.45kJmol − 1

https://dl.doubtnut.com/l/_Smfe7Infz63F
https://dl.doubtnut.com/l/_PZJGWYCTYW1Y


Answer: C

Watch Video Solution

12. Write the equations represents enthalpy of formation of ?

Watch Video Solution

H2O

13. The enthalpy of neutralisation of NaOH with HCI is 57.1 kJ while with

 it is -55 kJ  

This happens because

A. acetic acid is an organic acid

B. acetic acid is little soluble in water

C. acetic acid is a weak acid and requires lesser sodium acid hydroxide

for neutralisation

D. some heat is required to ionise acetic acid completely

CH3COOH

https://dl.doubtnut.com/l/_PZJGWYCTYW1Y
https://dl.doubtnut.com/l/_QW8WvtYaffnx
https://dl.doubtnut.com/l/_jdl0OkOCUYz6


Answer: D

Watch Video Solution

14. The equations representing the combustion of carbon and carbon

monoxide are : 

 

  

the heat of formation of 1 mol of CO(g) is :

A. 

B. 

C. 

D. 

Watch Video Solution

C(s) + O2(g) → CO2(g)ΔH = − 394
kJ

mol

CO(s) + O2(g) → CO2(g)ΔH = − 284.5
1

2

kJ

mol

−109.5
kJ

mol

+109.5
kJ

mol

+180.0
kJ

mol

+100
kJ

mol

https://dl.doubtnut.com/l/_jdl0OkOCUYz6
https://dl.doubtnut.com/l/_jezRuMj2O9vS


15.  for the combustion of a compound is:

A. positive

B. zero

C. negative

D. may be positive or negative

Answer: C

Watch Video Solution

ΔH

16. Molar heat capacity of ethanol is . Its speci�c heat capacity

is

A. 2.4

B. 55.2

C. 5.078

D. 110.4

110.4JK − 1

https://dl.doubtnut.com/l/_i0fOCksFOz28
https://dl.doubtnut.com/l/_EcsqG5pxC3Zg


Answer: A

Watch Video Solution

17. Enthalpy of formation of ammonia is .The enthalpy

change for the reaction: 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

−46.0kJmol − 1

2NH3(g) → N2(g) + 3H2(g)

46.0kJmol − 1

−23.0kJmol − 1

92.0kJmol − 1

−92.0kJmol − 1

https://dl.doubtnut.com/l/_EcsqG5pxC3Zg
https://dl.doubtnut.com/l/_St05AfS7satY


18. The  for  and  are -393.5, -110.5 and 

 respectively.The standard enthalpy change (in kJ) for the

reaction : 

 is

A. 524.1

B. 41.2

C. 

D. 

Answer: B

View Text Solution

ΔH ∘ CO2(g), CO(g) H2O(g)

−241.8kJmol− 1

CO2(g) + H2(g) → CO(g) + H2O(g)

−262.5

−41.2

19. Equal volumes of one molar HCI and  are neutralised

(separately) by dilute NaOH solution and x kcal and y kcal of heats are

liberated.Which of hte following is true?

H2SO4

https://dl.doubtnut.com/l/_nShZ5on0CI9V
https://dl.doubtnut.com/l/_nlwR3nqNM8vu


A. x = y

B. x = 0.5 y

C. 

D. None

Answer: B

View Text Solution

x =
1

2y

20. On the basis of thermochemical equations (i),(ii) and (iii), which of the

algebric relationship is correct. 

  

  

A. z = x + y

B. x = y - z

C. x = y + z

C(graphite) + O2(g) → CO2(g), ΔrH = xkJmol − 1

C(graphite) + O2(g) → CO(g), ΔrH = yKJmol − 11

2

CO(g) + O2(g) → CO2(g), ΔrH = zkJmol − 11

2

https://dl.doubtnut.com/l/_nlwR3nqNM8vu
https://dl.doubtnut.com/l/_MeENWtq8v4oP


D. y = 2z - x

Answer: C

View Text Solution

21. During complete combustion of one mole of butane, 2658 kJ of heat is

released.The termochemical reaction for above change is

A. , 

B.   

C.   

D.   

2C4H10(g) + 13O2(g) → 8CO2(g) + 10H2O(l)

ΔcH = − 2658.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(g)
13

2

ΔcH = − 1329.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(l)
13

2

ΔcH = − 2658.0kJmol − 1

C4H10(g) + O2(g) → 4CO2(g) + 5H2O(l)
13

2

ΔcH = + 2658.0kJmol − 1

https://dl.doubtnut.com/l/_MeENWtq8v4oP
https://dl.doubtnut.com/l/_QP04wq1jSmjS


Answer: C

View Text Solution

22. The enthalpy of vaporisation of liquid water using data 

  

 is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

H2(g) + O2(g) → H2O(l)ΔH = − 285.77kJ
1

2

H2(g) + O2(g) → H2O(g)ΔH = − 241.84kJ
1

2

+43.93kJmol − 1

−43.93kJmol − 1

+527.61kJmol − 1

−527.61kJmol − 1

https://dl.doubtnut.com/l/_QP04wq1jSmjS
https://dl.doubtnut.com/l/_JnVgUKzUseA7


23. Given that 

  

  

The enthalpy of formation of CO will be

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

C + O2 → CO2ΔH ∘ = − xkJ

2CO + O2 → 2CO2ΔH ∘ = − ykJ

y − 2x

2x − y

2

y − 2x

2

2x − y

24. Given:   

  

  

The heat of combustion of  to form  and  is

C + 2S → CS2, ΔH = 117kJ

C + O2 → CO2, ΔH = − 393kJ

S + O2 → SO2ΔH = − 297kJ

CS2 CO2 SO2

https://dl.doubtnut.com/l/_8fQljP4dzXpP
https://dl.doubtnut.com/l/_Tl9AeXaMvMYq


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

−1104kJmol − 1

1104kJmol − 1

+807kJmol − 1

−807kJmol − 1

25. When 5 g of sulphur is burnt to , 46 kJ of heat is liberated. What is

the enthalpy of formation of sulphur dioxide?

A. 

B. 

C. 

D. 

Answer: D

SO2

−147.2kJ

+147.2kJ

+294.4kJ

−294.4kJ

https://dl.doubtnut.com/l/_Tl9AeXaMvMYq
https://dl.doubtnut.com/l/_nDHnZZ4Xg9RH


Watch Video Solution

26. The enthalpy of formation of two compounds A and B are - 84 kJ and

-156 kJ respectively. Which one of the following statements is correct?

A. A and B are endothemric compounds

B. A is more stable than B

C. A is less stable than B

D. Both are unstable

Answer: C

View Text Solution

27. A cylinder of gas supplied by Bharat Petroleum is assumed to contain

14 kg of butane.If a normal family requires 20,000 kJ of energy per day for

cooking butane gas in the cylinder last for....days(  of 

 kJ per mole)

ΔHc

C4H10 = − 2658

https://dl.doubtnut.com/l/_nDHnZZ4Xg9RH
https://dl.doubtnut.com/l/_YR60tuuynL9G
https://dl.doubtnut.com/l/_lBnd1n1rwIvA


A. 15 days

B. 20 dyas

C. 50 days

D. 40 days

Answer: D

View Text Solution

28. The enthalpy of hydrogenetaion of cyclohexene is .If

resonance energy of benzene is , its enthalpy of

hydrogeneation would be :

A. 

B. 

C. 

D. 

−119.5kJmol − 1

−150.4kJmol − 1

−208.1kJmol − 1

−269.9kJmol − 1

−358.5kJmol − 1

−508.9kJmol − 1

https://dl.doubtnut.com/l/_lBnd1n1rwIvA
https://dl.doubtnut.com/l/_QdtvhblqtQTk


Answer: A

View Text Solution

29. What would be the heat released when an aqueous solution

containing 0.5 mol of  is mixed with 0.3 mol of  (enthalpy of

neutralisation is -57.1 kJ)?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

HNO3 OH −

28.5kJ

17.1kJ

45.7kJ

1.7kJ

https://dl.doubtnut.com/l/_QdtvhblqtQTk
https://dl.doubtnut.com/l/_w2X0KOsgohr0


30. If the bond dissociation energies of  and  all diatomic

molecules  are in the ratio  and  of  is .

The bond dissociation energy of  will be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

XY , X2 Y2(

) 1: 1: 0.5 ΔfH XY −200kJmol− 1

X2 :

100kJmol − 1

200kJmol − 1

800kJmol − 1

400kJmol − 1

31. The enthaplpy changes state for the following processes are listed

below: 

 :   

 ,   

 :   

Cl2(g) = 2Cl(g) 242.3KJmol− 1

I2(g) = 2I(g) 151.0KJmol− 1

ICl(g) = I(g) + Cl(g) 211.3KJmol− 1

https://dl.doubtnut.com/l/_97y85XhzuMVM
https://dl.doubtnut.com/l/_jmD1kE5xjRjC


 ,   

Given that the standard states for iodine chlorine are  and  ,

the standard enthalpy of formation for  is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I2(s) = l2(g) 62.76KJmol− 1

I2(s) Cl2(g)

ICl(g)

−16.8kJmol − 1

+16.8kJmol − 1

+244.8kJmol − 1

−14.6kJmol − 1

32. The entropy change can be calculated by using expression 

. When water freezes in a glass beaker, choose the correct statement

amongst the following:

A. (syste) decreases but  (surroundins) remains the same.

B.  (system) increases but  (surroundings) decreases,

ΔS =
qrev

T

ΔS ΔS

ΔS ΔS

https://dl.doubtnut.com/l/_jmD1kE5xjRjC
https://dl.doubtnut.com/l/_qa7Quyhpuj0p


C.  (system) decreases but  (surroundings) increases.

D. DeltaS` (surroundings) also decrease.

Answer: C

View Text Solution

ΔS ΔS

ΔS(system)decreases and

33. For which of the following reactions,  is not positive :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔS

I2(s) → I2(g)

CuO(s) + H2(g) → Cu(s) + H2O(l)

2O3(g) → 3O2(g)

CH4(g) + 2O2(g) → CO2(g) + 2H2Og

https://dl.doubtnut.com/l/_qa7Quyhpuj0p
https://dl.doubtnut.com/l/_PvLVY5fQugOj


34. If equilibrium constant for a reaction is K, then standard free energy

change is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔG∘ = − RT logK

ΔG∘ = RTInK

= − logK
ΔG∘

RT

= − 2.303 logK
ΔG∘

RT

35. For a reversible process at equilibrium, the change in entropy may be

expressed as:

A. 

B. 

C. 

ΔS = Tqrev

ΔS =
ΔH

T

ΔS =
qrev

T

https://dl.doubtnut.com/l/_sGeLDNetH3Oa
https://dl.doubtnut.com/l/_raSsn7vbD18H


D. 

Answer: C

View Text Solution

ΔS = TΔH

36. Free energy change is related to enthalpy and entropy changes as:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔG = ΔH − TΔS

ΔG = TΔS − ΔH

ΔG∘ =
ΔH − ΔS

T

ΔG = ΔH + TΔS

37. For a spontaneous reaction,  should be :ΔG

https://dl.doubtnut.com/l/_raSsn7vbD18H
https://dl.doubtnut.com/l/_f5pmjJaYQIDJ
https://dl.doubtnut.com/l/_AQ2NowKJTwuO


A. positive

B. negative

C. equal to zero

D. may be positive or negative

Answer: B

Watch Video Solution

38. Which of the following conditions is not favourable for the feasibility

of a reaction?

A. 

B. 

C. 

D. 

Answer: D

ΔH = + ve, TΔS + ve and TΔS > ΔH

ΔH = − ve, TΔS = + ve

ΔH = − ve, TΔS = − ve and TΔS < ΔH

ΔH = + ve, TΔS = + ve and TΔS < ΔH

https://dl.doubtnut.com/l/_AQ2NowKJTwuO
https://dl.doubtnut.com/l/_pZKkZ0LqF0uN


Watch Video Solution

39. The standard free energy change  is related to equilibrium

constant  as

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

ΔG∘

Kp

Kp =
e− ΔG∘

RT

KP =
−ΔG∘

RT

Kp = RTInΔG∘

ΔG =
e−Kp

RT

40. If  for  is , then  for the reaction: 

 is

A. 

ΔfG
∘ NH3(g) −16.4kJmol − 1 ΔG∘

N2(g) + 3H2(g) → 2NH3(g)

32.8kJmol1

https://dl.doubtnut.com/l/_pZKkZ0LqF0uN
https://dl.doubtnut.com/l/_HgmJddjLvdoJ
https://dl.doubtnut.com/l/_qEUWV4KMOBpt


B. 

C. 

D. 

Answer: D

Watch Video Solution

16.4kJmol − 1

−16.4kJmol − 1

−32.8kJmol − 1

41. For an ideal gas expanding adiabatically in vacuum,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔS(sys) = + ve, ΔS(surr) = 0

ΔS(sys) = 0, ΔS(surr) = + ve

ΔS(sys) = 0, ΔS(surr) = 0

ΔS(sys) = + ve, ΔS(surr) = − ve

https://dl.doubtnut.com/l/_qEUWV4KMOBpt
https://dl.doubtnut.com/l/_8DNIZFiwQfnQ
https://dl.doubtnut.com/l/_C3U9bVailJ6d


42. Which of the following is true for a reaction  at 

,  atm. Pressure

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2O(l) → H2O(g)

100∘C 1

ΔH = ΔU

ΔU = 0

ΔH = 0

ΔH = TΔS

43. Considering entropy (S) as a thermodynamic parameter, the criterion

for the spontaneity of any process is

A. 

B. 

C. 

ΔSsystem − ΔSsurrounding > 0

ΔSsystem > 0

ΔSsurroundings > 0

https://dl.doubtnut.com/l/_C3U9bVailJ6d
https://dl.doubtnut.com/l/_cY12J9h6YEOp


D. 

Answer: D

View Text Solution

ΔSsystem + ΔSsurrounding > 0

44. A reaction occurs spontaneously if

A.  and both  and  are +ve

B.  and  is +ve and  are -ve

C.  and both  and  are +ve

D.  and both  and  are +ve

Answer: C

View Text Solution

TΔS < ΔH ΔH ΔS

TΔS > ΔH ΔH ΔS

TΔS > ΔH ΔH ΔS

TΔS = ΔH ΔH ΔS

https://dl.doubtnut.com/l/_cY12J9h6YEOp
https://dl.doubtnut.com/l/_WlqcbKCphBeG


45. The enthalpy and entropy change for the reaction: 

  

 and  respectively. The temperature at which

the reaction will be in equilibrium is:

A. 273 K

B. 450 K

C. 300 K

D. 285.7 K

Answer: D

View Text Solution

Br2(l) + CI2(g) → 2BrCI(g)

30kJmol − 1 105JK − 1mol − 1

46. For a spontaneous reaction, the , equilibrium constant (K) and

 will be respectively,

A. 

ΔG

E ∘
cell

−ve, > 1, + ve

https://dl.doubtnut.com/l/_RYSestpA0ZQU
https://dl.doubtnut.com/l/_uQixSopIvP5D


B. 

C. 

D. 

Answer: A

View Text Solution

+ve, > 1, − ve

−ve, < 1, − ve

−ve, > 1, − ve

47. Given that the bond energies of H - H and CI - CI are  and 

 respectively and  for HCI is , bond

enthalpy of HCI is

A. 

B. 

C. 

D. 

Answer: D

430kJmol − 1

240kJmol − 1 ΔfH −90kJmol − 1

254kJmol − 1

290kJmol − 1

380kJmol − 1

425kJmol − 1

https://dl.doubtnut.com/l/_uQixSopIvP5D
https://dl.doubtnut.com/l/_f9CXxlJpoALd


View Text Solution

48. If 50 kJ of energy is needed for muscular work to walk a distance of 1

km, then how much glucose one has to consume to walk a distance of

5km provided only 30% energy is available for muscular work. The

enthalpy of combustion of glucose in 3000 kJ .

A. 75 g

B. 30 g

C. 180 g

D. 150 g

Answer: D

View Text Solution

mol− 1

49. The average molar heat capacities of ice and water are respectively

 and  and the enthalpy of fusion of ice is 37.8
J

mol
75.6

J

mol
6.012

kJ

mol

https://dl.doubtnut.com/l/_f9CXxlJpoALd
https://dl.doubtnut.com/l/_OoNrnFUTrfAq
https://dl.doubtnut.com/l/_sOLxVh1fP2K1


.The amount of heat required to change 10 g of ice at  to water at

 would be

A. 2376 J

B. 4752 J

C. 3970 J

D. 1128 J

Answer: C

Watch Video Solution

−10∘C

10∘C

50. Entropy changes for the process 

 at normal pressure and at 274 K are given below:  

  

The process is non - spontaneous because

A.  is -ve

B.  is + ve

H2O(l) → H2O(g)

ΔSsystem = − 22.13, ΔSsurroundings = + 22.05

ΔSsystem

ΔSsurroundings

https://dl.doubtnut.com/l/_sOLxVh1fP2K1
https://dl.doubtnut.com/l/_t6CoTqiNsyl9


C.  is -ve

D. 

Answer: C

View Text Solution

Δuniverse

ΔSsystem ≠ ΔSsurroundings

51. The heat of atomisation of  and  are 

and  respectively. The P - P bond energy in kJ  is

A. 213

B. 426

C. 318

D. 1272

Answer: A

View Text Solution

PH3(g) P2H4(g) 954kJmol − 1

1485kJmol − 1 mol − 1

https://dl.doubtnut.com/l/_t6CoTqiNsyl9
https://dl.doubtnut.com/l/_5qLQwaGSJjx3
https://dl.doubtnut.com/l/_1ZTYGyB9ebLi


52. The values of  and  for the reaction,  

 

are  respectively. This reaction will be spontaneous at

A. 910 K

B. 1110 K

C. 510 K

D. 710 K

Answer: B

View Text Solution

ΔH ΔS

C(graphite) + CO2(g) → 2CO(g)

170kJ and 170
J

K

53. Standard entropies of  are 60,40 and 50 kJ

respectively. For the reaction: 

  

to be at equilibrium, the temperature should be

A. 500 K

X2, Y2 and XY3 mol − 1

X2 + Y2 ⇔ XY3, ΔH = − 30kJ
1

2

3

2

https://dl.doubtnut.com/l/_1ZTYGyB9ebLi
https://dl.doubtnut.com/l/_Z5GTTxcqCGFP


B. 750 K

C. 1000 K

D. 1250 K

Answer: B

View Text Solution

54. Four grams of graphite is burnt in a bomb calorimeter of heat

capacity of  in excess of oxygen at 1 atmospheric pressure.The

temperature rises from 300 to 304 K.What is the enthalpy of combustion

of graphite (in )?

A. 360

B. 1440

C. 

D. 

30kJK − 1

kJmol6( − 1)

−360

−1440

https://dl.doubtnut.com/l/_Z5GTTxcqCGFP
https://dl.doubtnut.com/l/_tKiFN1hjWCF3


Answer: C

Watch Video Solution

55. Enthalpy change for the reaction, 

 is . The dissociation energy of H - H bond is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

4H(g) → 2H2(g) −869.6kJ

434.8kJ

−869.6kJ

+434.8kJ

+217.4kJ

56. Which of the follwoing correct option for free expansion of an ideal

gas under adiabatic condition?

https://dl.doubtnut.com/l/_tKiFN1hjWCF3
https://dl.doubtnut.com/l/_zc4hXjh7CChX
https://dl.doubtnut.com/l/_mwU3chAF3AeP


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

q = 0, ΔT ≠ 0, w = 0

q ≠ 0, ΔT = 0, w = 0

q = 0, ΔT = 0, w = 0

q = 0, ΔT < 0, w ≠ 0

57. In which of the following reactions, standard reaction entropy change

 is positive and standard Gibb's energy change  decreases

sharply with increasing temperature?

A. 

B. 

C. 

D. 

(ΔS ∘ ) (ΔG∘ )

C(graphite) + O2(g) → CO(g)
1

2

CO(g) + O2(g) → CO2(s)
1

2

Mgs + O2(g) → MgO(s)
1

2

C(graphite) + O2(g) → CO2(g)
1

2

1

2

1

2

https://dl.doubtnut.com/l/_mwU3chAF3AeP
https://dl.doubtnut.com/l/_yQtFIAesYe5G


Answer: A

View Text Solution

58. The enthalpy of fusion of water is 1.435 kcal/mol. The molar entropy

change for the melting of ice at  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

0∘C

10.52cal

molK

21.04cal

molK

5.260cal

molK

0.526cal

molK

59. In the following reaction: 

,  4NO2(g) + O2(g) → 2N2O5(g), ΔH = − 110kJ

https://dl.doubtnut.com/l/_yQtFIAesYe5G
https://dl.doubtnut.com/l/_fdRgPdbwuXJ1
https://dl.doubtnut.com/l/_wTIJ0kKirdUH


if (s) is formed instead of  in the reaction, the enthalpy

change (in kJ) would be (enthalpy of sublimation of  is 

).

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

N2o5 N2O5(g)

N2O5(s)

+53kJmol− 1

−216

−162

+108

+216

60. For the reaction,   

 at 300 K hence,  is

A.  kcal

B.  kcal

C. kcal

X2O4(l) → 2XO2(g)

ΔU = 2.1kcal, ΔS = 20calK − 1 ΔG

2.7

−2.7

9.3

https://dl.doubtnut.com/l/_wTIJ0kKirdUH
https://dl.doubtnut.com/l/_7EW4ayy4ZqNM


D.  kcal

Answer: B

View Text Solution

−9.3

61. The enthalpies of solution for copper sulphate pentahydrate and

anhydrous copper sulphate are respectively 11.7 and .The

hydration enthalpy of anhydrous copper sulphate is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−65.5kJmol− 1

53.8kJmol − 1

−9.8kJmol − 1

−77.2kJmol − 1

−53.8kJmol− 1

https://dl.doubtnut.com/l/_7EW4ayy4ZqNM
https://dl.doubtnut.com/l/_U1azV5XQcZCF
https://dl.doubtnut.com/l/_Zv3Z4xPUySH3


62. The standard enthalpy of formation of  is .The

amount of heat required to decompose 34 g of  into its elements

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

NH3(g) −91.8kJmol − 1

NH3(g)

183.6kJ

91.8kJ

45.9kJ

137.7kJ

63. Calculate the work done by 16g of oxygen gas (assume ideal

behaviour) of molar mass 32 g  undergoing isothermal reversible

expansion at 300 K from an initial volume of 2.5 L to the �nal volume of

25 L in litre atm.

( )

mol− 1

R = 8.2 × 10− 2Latm   K^(-1)  mol− 1

https://dl.doubtnut.com/l/_Zv3Z4xPUySH3
https://dl.doubtnut.com/l/_0tGGIGzMUEhe


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−56.64

28.32

113.28

56.64

64. The heat of combustion of carbon to  is -393.5 kJ/mol. The heat

released for the formation of 35.2 g of  from carbon and oxygen gas

is:

A.  kJ

B.  kJ

C.  kJ

D.  kJ

CO2

CO2

−630

−3.26

−315

+315

https://dl.doubtnut.com/l/_0tGGIGzMUEhe
https://dl.doubtnut.com/l/_oQkuMD0ox2wF


Answer: C

View Text Solution

65. The correct thermodynamic conditions for the spontaneous reaction

at all temperatures is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔH < 0 and ΔS > 0

ΔH < 0 and ΔS < 0

ΔH < 0 and ΔS = 0

ΔH > 0 and ΔS < 0

66. For a sample of perfect gas when its pressure is changed isothermally

form  to  the entropy change is given bypi pp

https://dl.doubtnut.com/l/_oQkuMD0ox2wF
https://dl.doubtnut.com/l/_hNTYz5xes6X6
https://dl.doubtnut.com/l/_rmy39pT2FDHA


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

ΔS = nR ∈ ( )
pf

pi

ΔS = nR ∈ ( )
pi

pf

ΔS = nRT ∈ ( )
pf

pi

ΔS = nRT ∈ ( )
pi

pf

67. For a given reaction,  and 

. The reaction is spontaneous at (assume that 

 and  do not vary with temperature.

A. 

B. all temperatures

C. 

D. 

ΔH = 35.5kJmol − 1

ΔS = 83.6JK − 1mol − 1

ΔH ΔS

T > 425K

T < 298K

T < 425K

https://dl.doubtnut.com/l/_rmy39pT2FDHA
https://dl.doubtnut.com/l/_6Pjkr6QN8rOJ


Answer: A

View Text Solution

68. 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

�nal volume of 4.50 L. The change in internal energy  of the gas in

joules will be

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

ΔU

−500J

−505J

+505J

1136.25J

https://dl.doubtnut.com/l/_6Pjkr6QN8rOJ
https://dl.doubtnut.com/l/_tH4fnuf7Iegc


69. The bond dissociation energies of  and XY are in the ratio of 

 for the formation of XY is .The bond

dissociation energy of  will be

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

X2, Y2

1: 0.5: 1. ΔH −200kJmol− 1

X2

200kJmol − 1

100kJmol − 1

800kJmol − 1

400kJmol − 1

70. Under isothermal conditions, 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 1 L bar = 100 J]

https://dl.doubtnut.com/l/_cCTe1muPoMAG
https://dl.doubtnut.com/l/_WTT4N8YM7XSL


A. 30 J

B. 

C. 5 kJ

D. 25 J

Answer: B

View Text Solution

−30J

71. In which case change in entropy is negative?

A. 

B. Evaporation of water

C. Expansion of a gas at constant temperature

D. Sublimation of solid to gas

Answer: A

View Text Solution

2Hg → H2(g)

https://dl.doubtnut.com/l/_WTT4N8YM7XSL
https://dl.doubtnut.com/l/_MxkyQbW9VZeR


72. Assuming the water vapour is an ideal gas, the internal energy change

 when 1 mole of water is vapourised at 1 bar pressure and 

(given molar enthalpy of vapourisation of watyer at 1 bar and 373 K =

 and R = 8.3 J ) will be

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(ΔU) 100∘C

41kJmol− 1 mol− 1K − 1

3.7904kJmol − 1

37.904kJmol − 1

41.00kJmol − 1

4.100kJmol − 1

73. In conversion of limestone to lime, 

 the values of  and  are +

179.1 kJ  and 160.2 J/K respectively at 298 K and 1 bar. Assuming that 

CaCO3(s) → CaO(s) + CO2(g) ΔH ∘ ΔS ∘

mol− 1

https://dl.doubtnut.com/l/_MxkyQbW9VZeR
https://dl.doubtnut.com/l/_38fb99MEF5Td
https://dl.doubtnut.com/l/_ikwGxY5d20Ps


 and  do not change with temperature, the temperature above

which conversion of limestone to lime will be spontaneous is:

A. 1200 K

B. 845 K

C. 1118 K

D. 1008 K

Answer: C

View Text Solution

ΔH ∘ ΔS ∘

74. Using the following thermochemical equations

(i)   

(ii)   

Find ut the heat of formation of  in 

A. 

B. 

S(Rh) + O2(g) → SO3, ΔH = − 2x
3

2

kJ

mol

SO2(g) + O2(g) → SO3(g), ΔH = − y
1

2

kJ

mol

SO2(g)
kJ

mol

(2x + y)

(x + y)

https://dl.doubtnut.com/l/_ikwGxY5d20Ps
https://dl.doubtnut.com/l/_D2dZHnmShnjb


C. 

D. 

Answer: D

View Text Solution

(2 )
x

y

(y − 2x)

75. Oxidising power of chlorine in aqueous solution can be determined by

parameters indicated below: 

 The energy involved in the

conversion of  to  using data,

, 

 will be

A. 

B. 

C. 

D. 

CI2(g)
Δdiss H

−−−−→ CI(g)
ΔhydH

−−−→ CI −aq1

2

1
2

CI2(g)
1

2
CI − (aq)

ΔdissHCI2 = 240kJmol − 1

ΔegHCI = − 349kJmol − 1, ΔhydHci = − 381kJmol − 1

+120kJmol − 1

+152kJmol − 1

−610kJmol − 1

−850kJmol − 1

https://dl.doubtnut.com/l/_D2dZHnmShnjb
https://dl.doubtnut.com/l/_FuYtd4qxHQ2n


Answer: C

View Text Solution

76. In afuel cell, methanol is used as fuel and oxygen is used as an

oxidiser.The reaction is : 

  

At 298 K, standard Gibbs energies of formation for

respectively.If standard enthalpy of combustion of methanol is 

, e�ciency of the fuel cell will be

A. 0.8

B. 0.87

C. 0.9

D. 0.97

Answer: D

CH3OH(l) + O2(g) → CO2(g) + 2H2O(l)
3

2

CH3OH(l), H2O(l) and CO2(g)are − 166.2, − 237.2 and − 394.4k ol
J

m

−726
kJ

mol

https://dl.doubtnut.com/l/_FuYtd4qxHQ2n
https://dl.doubtnut.com/l/_3hFNaK3NGL6W


View Text Solution

77. On the basis of the following thermochemical data

  

 kJ  

(ii)  kJ 

The value of enthalpy of formation of  at  is

A.  kJ

B.  kJ

C.  kJ

D.  Kj

Answer: B

View Text Solution

(ΔfG
∘H + (aq) = 0)

H2O(l) → H + (aq) + OH − (aq), ΔH = 57.32

H2(g) + → H ∘O(l), ΔH = − 286.2
1

2

OH − 25∘C

−22.88

−228.88

+228.88

−343.52

https://dl.doubtnut.com/l/_3hFNaK3NGL6W
https://dl.doubtnut.com/l/_emaiWkqxTSjW


78. For a particular reversible reaction at temperature T,  and 

were found to be both +ve. If  is the temperature at equilibrium, the

reaction would be spontaneous when

View Text Solution

ΔH ΔS

Te

79. One mole of an ideal gas expands at a constant temperature of 300 K

from an initial volume of 10 litre to a �nal volume of 20 litre.The work

done in expanding the gas is

A. 750 Joule

B. 1728 Joule

C. 1500 Joule

D. 3456 Joule

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_0dwrtYqmL39a
https://dl.doubtnut.com/l/_HbWU44kTupaN


80. Molar heat capacity of aluminium is .The heat

necessary to raise the temperature of 54 g of aluminium (Atomic mass 27

g ) from  to  is

A. 1.5 kj

B. 0.5 kJ

C. 1.0 kJ

D. 2.5 kJ

Answer: C

Watch Video Solution

25JK − 1mol− 1

mol− 1 30∘C 50∘C

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

of 2 moles of an ideal gas from a volume of  to a volume of 

 is

A. 

10dm3

100dm3at27∘C

38.3Jmol− 1K − 1

https://dl.doubtnut.com/l/_LjhK3Bep7id2
https://dl.doubtnut.com/l/_bhJ6LkYhu4hj


B. 

C. 

D. 

Answer: A

View Text Solution

35.8Jmol − 1K − 1

32.3Jmol − 1K − 1

42.3Jmol − 1K − 1

82. The standard enthalpies of combustion of

 are respectively 

 and . What is the

standard enthalpy of formation of  in kJ ?

A. 

B. 

C. 

D. 

C6H6(l), C(graphite) and H2(g)

−3270kJmol − 1, − 394kJmol − 1 −286kJmol − 1

C6H6(l) mol − 1

−48

+48

−480

+480

https://dl.doubtnut.com/l/_bhJ6LkYhu4hj
https://dl.doubtnut.com/l/_wFYxqVsnxdRU


Answer: B

View Text Solution

83. The incorrect expression among the following is

A. in isothermal process, 

B. In 

C. 

D. 

Answer: B

View Text Solution

Wreversible = − nRTIn
Vf

Vi

K =
ΔH ∘ − TΔS ∘

RT

K = e− ΔG∘RT

= − T
ΔGsystem

ΔStotal

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

thermodynamic parameters will be

https://dl.doubtnut.com/l/_wFYxqVsnxdRU
https://dl.doubtnut.com/l/_pIcQC7qp0Gdl
https://dl.doubtnut.com/l/_wTjvJXhKnB8J


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

ΔU = 0, q = 0, w ≠ 0 and ΔH ≠ 0

ΔU ≠ 0q ≠ 0, w ≠ 0 and ΔH = 0

ΔU = 0, q ≠ 0, w = 0 and ΔH ≠ 0

ΔU = 0, q ≠ 0, w ≠ 0 and ΔH = 0

85. Calculate the enthalpy change for the reaction

  

using the data given below : 

  

  

A.  kJ

B.  kJ

C2H4(g) + H2(g) → C2H6(g)

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(l)ΔH = − 1415kJ

C2H6(g) + O2(g) → 2CO2(g) + 3H2O(l)ΔH = − 1566kJ
7

2

H2(g) + O2(g) → H2O(l)ΔH = − 286kJ
1

2

−437

+35

https://dl.doubtnut.com/l/_wTjvJXhKnB8J
https://dl.doubtnut.com/l/_hAMQYChCoW1i


C.  kJ

D. none of these

Answer: C

View Text Solution

−135

86. A piston �lled with 0.04 mol of an ideal gas expands reversibly from

50.0 mL to 375 mL at a constant temperature of . As it does so, it

absorbs 208 J of heat.The values of q and w for the process will be 

 (In 7.5 = 2.01)

A. 

B. 

C. 

D. 

Answer: B

Vi T t S l ti

37.0∘C

(R = 8.314Jmol− 1K − 1)

q = + 208J, w = + 208J

q = + 208J, w = − 208J

q = − 208J, w = − 208J

q = − 208J, w = + 208J

https://dl.doubtnut.com/l/_hAMQYChCoW1i
https://dl.doubtnut.com/l/_3zYrHEU1L1CR


View Text Solution

87. The enthalpy of vaporization of a certain liquid at its boiling point of

 is .The value of change in entropy for the process is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

35∘C 24.64kJmol − 1

704JK − 1mol − 1

80JK − 1mol − 1

24.64JK − 1mol − 1

7.04JK − 1mol − 1

88. The entropy of vaporization of a liquid is 58 J .If 100 g of its

vapour condenses at its boiling point of , the value of entropy

change for the process is (molar mass of the liquid = ).

A. 

K − 1mol− 1

123∘C

58mol− 1

−100JK − 1

https://dl.doubtnut.com/l/_3zYrHEU1L1CR
https://dl.doubtnut.com/l/_GJV0lnShpheY
https://dl.doubtnut.com/l/_Kmh7aylgQvKd


B. 

C. 

D. 

Answer: A

Watch Video Solution

100JK − 1

123JK − 1

123JK − 1

89. The ratio of heat liberated at 298 K from the combustion of one kg of

coke and by burning, water gas obtained from 1 kg of coke is (assume

coke to be 100% carbon, enthalpies of combustion of C, CO and  as

393.5 kJ, 285 kJ, 285 kJ respectively all at 298 K).

A. 

B. 

C. 

D. 

H2

0.79: 1

0.69: 1

0.86: 1

0.96: 1

https://dl.doubtnut.com/l/_Kmh7aylgQvKd
https://dl.doubtnut.com/l/_NJXNKt1fEtTi


Answer: B

Watch Video Solution

90. At C, the combustion of 1 mol of liquid benzene, the heat of

reaction at constant pressure is given by 

  

 cal  

Calculate the heat of reaction at constant volume.

A. 780.086 kcal

B.  kcal

C.  kcal

D. 390.043 kcal

Answer: B

View Text Solution

25∘

C6H6(l) + O2(g) → 6CO2(g) + 3H2O(l)
7

2

ΔH = − 780.980

−782.470

−390.043

https://dl.doubtnut.com/l/_NJXNKt1fEtTi
https://dl.doubtnut.com/l/_ZJ5I9u40qubd
https://dl.doubtnut.com/l/_Rk5zJCZtLVDB


91. For complete combustion of ethanol, 

, the amount of heat

produced as measured in bomb calorimeter, is 1364.47 kJ  at .

Assuming ideality the enthalpy of combustion,  for the reaction will

be (R = 8.314 J )

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

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

mol− 1 25∘C

ΔcH

mol− 1

−1350.50kJmol − 1

−1366.95kJmol − 1

−1361.95kJmol − 1

−1460.50kJmol − 1

92. For the reaction  at 300 K the values of  and 

 are 2.2 kcal and 20 cal  respectively.The value of  for the

reaction is

X2Y4(l) → 2XY2(g) ΔU

ΔS K − 1 ΔG

https://dl.doubtnut.com/l/_Rk5zJCZtLVDB
https://dl.doubtnut.com/l/_ARft8MfJ4AVP


A.  cal

B. 3400 cal

C.  cal

D. 2000 cal

Answer: C

Watch Video Solution

−3400

−2800

93. Given R = , the work done during combustion of

0.090 kg of ethane(molar mass = 30) at 300 K is

A.  kJ

B.  kJ

C.  kJ

D.  kJ

Answer: B

8.314JK − 1mol − 1

−18.7

18.7

6.234

−6.234

https://dl.doubtnut.com/l/_ARft8MfJ4AVP
https://dl.doubtnut.com/l/_Or374ECXbbN0


Watch Video Solution

94. What is the amount of work done when two moles of an ideal gas is

comoressed from a volume of  to 10  at 300 K against a pressure

of 100 kPa?

A. 99 kJ

B.  kJ

C.  kJ

D.  kJ

Answer: A

View Text Solution

1m3 dm3

−99

114.9

−114.9

95. What is the amount of work done when 0.5 mol of methane, 

is subjected to combustion at 300K?

(given, ):

CH4(g)

R = 8.314JK − 1mol− 1

https://dl.doubtnut.com/l/_Or374ECXbbN0
https://dl.doubtnut.com/l/_2LyCBJ6zORaz
https://dl.doubtnut.com/l/_Po2OqC9vP2F2


A.  J

B.  J

C.  J

D.  J

Answer: D

View Text Solution

−2494

−4988

+4988

+2494

96. The correct descending order of the heat librated (in kJ) during the

neutralisation of the acids (W), HF(X), HCOOH(Y) AND HCN(Z)

under identical conditions (  of , HCOOH = 

, HCN =  and HF =  is

A. 

B. 

C. 

D. 

CH3COOH

Ka CH3COOH = 1.8 × 10− 5

1.8 × 10− 4 4.9 × 10− 10 3.2 × 10− 4)

Y > X > Z > W

X > Y > W > Z

W > X > Y > Z

Z > W > Y > X

https://dl.doubtnut.com/l/_Po2OqC9vP2F2
https://dl.doubtnut.com/l/_eGv0XiPw2cuD


Answer: B

View Text Solution

97. The correct statement regarding entropy is

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

solid is zero

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

substance is + ve

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

substance is zero

D. at  the entropy of a perfect crystalline solid is zero.

Answer: A

View Text Solution

0∘C

https://dl.doubtnut.com/l/_eGv0XiPw2cuD
https://dl.doubtnut.com/l/_SG8JCt1422J9
https://dl.doubtnut.com/l/_xWHLbYUKIvAg


98. The heats of combustion of carbon and carbon monoxide are -393.5

and  respectively. The heat of formation (in kJ) of carbon

monoxide per mole is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

−283.5kJmol − 1

110.5

676.5

−676.5

−110.5

99. A reaction has both  and  - ve.The rate of reaction

A. cannot be predicted for change in temperature

B. increases with increase in temperature

C. increases with decrease in temperature

ΔH ΔS

https://dl.doubtnut.com/l/_xWHLbYUKIvAg
https://dl.doubtnut.com/l/_ByYvNvGhHbRm


D. remains una�ected by change in temperature.

Answer: C

View Text Solution

100. Mixing of  and  form an ideal gas mixture at roo, temperature

in a container.For this process, which of the following statements is true?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

N2 H2

ΔH = 0, ΔSsurrounding = 0, ΔSsystem = 0 and ΔG = − ve

ΔH = 0, ΔSsurrounding = 0, ΔSsystem > 0 and ΔG = − ve

ΔH > 0, ΔSsurrounding = 0, ΔSsystem > 0 and ΔG = − ve

ΔH < 0, ΔSsurrounding > 0, ΔSsystem < 0 and ΔG = − ve

https://dl.doubtnut.com/l/_ByYvNvGhHbRm
https://dl.doubtnut.com/l/_RMAaFsWlYzms


101. Given 

 

  

  

Based on the above thermochemical equations, the value of  at 298

K for the reaction 

 will be :

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

Cgraphite + O2(g) → CO2(g), ΔrH
∘ = − 393.5kJmol − 1

H2(g) + O2(g) → H2O(l), ΔH ∘ = − 285.8kJmol − 11

2

CO2(g) + 2H2O(l) → CH4(g) + 2O2(g), ΔH ∘ = + 890.3kJmol − 1

ΔH ∘

Cgraphite + 2H2(g) → CH4(g)

+748kJ

+144.0kJ

−74.8kJ

−144.0kJ

102.  is equal toΔU

https://dl.doubtnut.com/l/_Cqxeurx1ZQse
https://dl.doubtnut.com/l/_SEH3Kj3HtuOH


A. isochoric work

B. isobaric work

C. adiabatic work

D. isothermal work

Answer: C

View Text Solution

103. What will be the heat change at constant volume for the reaction

whose heat change at constant pressure is -560 kcal at ? The

reaction is 

  

(Given R = 2 cal )

A.  calories

B.  calories

C.  calories

27∘C

C8H16 + 12O2 → 8CO2 + 8H2O

mol− 1K − 1

−557600

442800

−561800

https://dl.doubtnut.com/l/_SEH3Kj3HtuOH
https://dl.doubtnut.com/l/_aYuTodcddZgv


D.  calories

Answer: A

View Text Solution

368240

104. The heat of neutralisation of a strong base and a strong acid is 13.7

kcal. The heat released when 0.6 mole HCI solution is added to 0.25 mole

of NaOH is

A. 3.425 kcal

B. 8.22 kcal

C. 11.645 kcal

D. 13.7 kcal

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_aYuTodcddZgv
https://dl.doubtnut.com/l/_EarzQQEKbepG
https://dl.doubtnut.com/l/_G1NH93uW9yDl


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

be proportional to the cube of its absolute temperature.The ratio  for

the gas is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

Cp

Cv

3

2

7

2

5

3

9

7

106. One mole of ethanol is produced reacting graphite,  and 

together.The standard enthalpy of formation is 

.Calculate the standard enthalpy of the reaction when 4 moles of

graphite is involved.

A. 

H2 O2

−277.7kJmol− 1

−277.7

https://dl.doubtnut.com/l/_G1NH93uW9yDl
https://dl.doubtnut.com/l/_YAxDqW25W9GD


B. 

C. 

D. 

Answer: B

View Text Solution

−555.4

−138.85

−69.42

107. The combustion of benzene (l) gives  and .Given that

heat of combustion of benzene at constant volume is 

at , heat of combustion (in ) of benzene at constant

pressure will be ).

A. 4152.6

B. 

C. 3260

D. 

CO2(g) H2O(l)

−3263.9kJmol− 1

25∘C kJmol− 1

(R = 8.314JK − 1mol− 1

−452.46

−3267.6

https://dl.doubtnut.com/l/_YAxDqW25W9GD
https://dl.doubtnut.com/l/_sg5LkzHOtfWu


Answer: D

View Text Solution

108. Given 

(i)   

(ii)   

(iii)   

Based on the above thermochemcial equations, �nd out which one of the

following algebraic releationship is correct?

A. z = x + y

B. x = y - z

C. x = y + z

D. y = 2z - x

Answer: C

View Text Solution

C(graphite) + O2(g) → CO2(g)ΔrH
∘ = xkJmol − 1

C(graphite) + O2(g) → CO(g)ΔrH
∘ = ykJmol − 11

2

CO(g) + O2(g) → CO2(g)ΔrH
∘ = zkJmol − 11

2

https://dl.doubtnut.com/l/_sg5LkzHOtfWu
https://dl.doubtnut.com/l/_g3S9lTBdYDEA


109. The combination of plots which does not represent isothermal

expansion of an ideal gas is :

(A)

A. (A) and (C)

B. (A) and (D)

C. (B) and (D)

D. (B) and (C)

Answer: C

View Text Solution

110. The process with negative entropy change is

A. Dissolution of iodine in water

B. Synthesis of ammonia from  and N2 H2

https://dl.doubtnut.com/l/_g3S9lTBdYDEA
https://dl.doubtnut.com/l/_Gjnahxg2llWJ
https://dl.doubtnut.com/l/_jLNzw1mhQBjK


C. Dissociation of  to  and 

D. Sublimation of dry ice.

Answer: B

View Text Solution

CaSO4(s) CaO(s) SO3(g)

111. Read the following statements and choose the correct option :

A. (i) is true and (ii) is true

B. (i) is true and (ii) is false

C. (i) is false and (ii) is false

D. (i) is false and (ii) is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jLNzw1mhQBjK
https://dl.doubtnut.com/l/_SPvirrsvx8QB


112. The enthalpies of formation of all the elements in their standard

states are

A. zero

B. unity

C. less than zero

D. more than zero

Answer: A

Watch Video Solution

113. The heat of neutralisation will be highest in

A. 

B. 

C. 

D. 

HCI + NaOH

NH4OH + H2SO4

CH3COOH + NaOH

CH3COOH + NH4OH

https://dl.doubtnut.com/l/_VYNciVUJpPQa
https://dl.doubtnut.com/l/_peesju9x3olw


Answer: A

Watch Video Solution

114. Based on �rst law of thermodynamics, which one of the following is

correct ?

A. for an isochoric process, 

B. for an isothermal process, 

C. for an isobaric process, 

D. for an adiabatic process, 

Answer: A

Watch Video Solution

ΔU = − qv

q = + w

qp = ΔU + w

ΔU = − w

115. Ths standard heat of formation of  and  are -76.2,

-394.8, and - 285.82 kJ  respectively. Heat of vaporization of water is 

CH4, CO2 H2Ol

mol− 1

https://dl.doubtnut.com/l/_peesju9x3olw
https://dl.doubtnut.com/l/_usDkklRaG3de
https://dl.doubtnut.com/l/_wlAPb6o04eeE


. Calculate the amount of heat evolved when 22.4 L to 

kept under normal conditions is oxidized into its gaseous products.

A. 802 kJ

B. 878.4 kJ

C. 702 kJ

D. 788.4 kJ

Answer: A

Watch Video Solution

44kJmol− 1 CH4

116. The reaction in which  is .

A. 

B. 

C. 

D. 

ΔH > ΔU

N2g + O2g → 2NOg

CaCO3(s) → CaOs + CO2

N2(g) + 3H2(g) → 2NH3(g)

CH4(g) + 2O2(g) → CO2(g) + 2H2Ol

https://dl.doubtnut.com/l/_wlAPb6o04eeE
https://dl.doubtnut.com/l/_TwJBbMCTYN80


Answer: B

Watch Video Solution

117. A gas performs 0.320 kJ work on surroundings and absorbs 120 J of

heat from the surroundings.Hence change in internal energy is

A. 120.32 J

B.  J

C. 400 J

D. 200 J

Answer: B

Watch Video Solution

−200

118. Which one of the following equations does not correctly represent

the �rst law of thermodynamics for the given processes involving an ideal

https://dl.doubtnut.com/l/_TwJBbMCTYN80
https://dl.doubtnut.com/l/_7sktNZEg2SsQ
https://dl.doubtnut.com/l/_mvk2gybXPS69


gas? 

(Assume non-expansion work is zero)

A. Cyclic process: q = -w

B. Adiabatic process: 

C. Ispochoric process : 

D. Isothermal process: 

Answer: D

Watch Video Solution

ΔU = − w

ΔU = q

q = − w

119. for a diatomic ideal gas in a closed system , which of the following

plots does not correctly describe the relation between various

thermodynamic quantities ?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_mvk2gybXPS69
https://dl.doubtnut.com/l/_3nuNB5ZIb2Ec


D. 

Answer: D

Watch Video Solution

120. The entropy change associated with the conversion of 1 kg of ice at

273 K to water vapours at 383 K is : 

(Speci�c heat of water liquid and water vapour are  and 

 , heat of liquid fusion and vapourisation of water are 

 and , respectively ). (

)

A. 

B. 

C. 

D. 

Answer: D

4.2kjK − 1kg− 1

2.0kjK − 1kg− 1

334kjkg− 1 2491kjkg− 1

log 273 = 2.436, log 373 = 2.572, log 383 = 2.583

7.90kJkg− 1K − 1

2.64kJkg− 1K − 1

8.49kJkg− 1K − 1

9.26kJkg− 1K − 1

https://dl.doubtnut.com/l/_3nuNB5ZIb2Ec
https://dl.doubtnut.com/l/_FpuKZkQOF1um


Watch Video Solution

121. 5 moles of an ideal gas at 100 K are allowed to undergo reversible

compression till its temperature becomes 200 K 

If , calculate  and  for this process. (R = 8.0 

]

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

CV = 28JK − 1mol− 1 ΔU ΔpV

JK − 1mol− 1

ΔU = 14kJ, Δ(pV ) = 4kJ

ΔU = 14kJ, Δ(pV ) = 18kJ

ΔU = 2.8kJ, Δ(pV ) = 0.8kJ

ΔU = 14kJ, Δ(pV ) = 0.4kJ

122. The di�erence between  and , when the

combustion of one mole of heptane (l) is carried out at a temperature T,

ΔH ΔU(ΔH − ΔU)

https://dl.doubtnut.com/l/_FpuKZkQOF1um
https://dl.doubtnut.com/l/_0674vRFWjskB
https://dl.doubtnut.com/l/_JLhn2EFjgWhf


is equal to:

A. 3RT

B. 

C. 

D. 

Answer: C

Watch Video Solution

−3RT

−4RT

4RT

123. An ideal gas undergoes isothermal compression from  to 

against a constant external pressure of . Heat released in this

process is used to increase the temperature of 1 mole of Al. If molar heat

capacity of Al is 24 J , the temperature of Al increases by

A. 

B. 

C. 1 K

5m3 1m3

4Nm− 2

mol− 1K − 1

K
3

2

K
2

3

https://dl.doubtnut.com/l/_JLhn2EFjgWhf
https://dl.doubtnut.com/l/_1z7esIiBf2Yw


D. 2 K

Answer: B

Watch Video Solution

124. A process has  J  and . Out

of the values given below, choose the minimum temperature above which

the process will be spontaneous :

A. 5 K

B. 4 K

C. 20 K

D. 12 K

Answer: A

Watch Video Solution

ΔH = 200 mol− 1 ΔS = 40  JK− 1mol− 1

https://dl.doubtnut.com/l/_1z7esIiBf2Yw
https://dl.doubtnut.com/l/_fbslgh3wBvZs
https://dl.doubtnut.com/l/_iBfpjyTVGCJF


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

function is : 

(A) q + w (B) q 

(C) w (D) H -TS

A. (A) and (D)

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

C. (B) and (C)

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

Answer: C

Watch Video Solution

126. An ideal gas is allowed to expand from 1L to 10 L against a constant

external pressure of 1 bar. The work doen in kJ is:

A. 

B. 

−9.0

+10.0

https://dl.doubtnut.com/l/_iBfpjyTVGCJF
https://dl.doubtnut.com/l/_rJaEZ0upVqyX


C. 

D. 

Answer: C

Watch Video Solution

−0.9

−2.0

127. Two moles of an ideal gas is expanded isothermally and reversibly

from 1L to 10 L at 300 K. The enthalpy change (in kJ) for the process is

A. 11.4 kJ

B. 

C. 

D. 

Answer: B

Watch Video Solution

−11.4kJ

0kJ

4.8kJ

https://dl.doubtnut.com/l/_rJaEZ0upVqyX
https://dl.doubtnut.com/l/_kpdM7lccpcpf
https://dl.doubtnut.com/l/_uXwk8R099abY


128. The reaction A to b is not feasible but on changing entropy through

a series of steps: 

 

,  

,  

.  

The entropy change for  would be

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

ΔS(A → C) = 50ev

ΔS(C → D) = 30ev

ΔS(B → D) = 20ev

A → B

100eV

60eV

−60eV

−100eV

https://dl.doubtnut.com/l/_uXwk8R099abY


129. For the process : 

, the correct set of

thermodynamic parameters is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

H2O(l)(1,̄ 373K) → H2O(g)(1,̄ 373K)

ΔG = 0, ΔS = + ve

ΔG = 0, ΔS = − ve

ΔG = + ve, ΔS = 0

ΔG = − ve, ΔS = + ve

130. The species which by de�nition has zero standard molar enthalpy of

formation at 298 K is

A. 

B. 

Br2(g)

CI2(g)

https://dl.doubtnut.com/l/_PuPkf5fNEMOn
https://dl.doubtnut.com/l/_3eJClgc9LPtI


C. 

D. 

Answer: B

Watch Video Solution

H2O(g)

CH4(g)

131. Using the data provided, calculate the multiple bond energy (

) of a  bond in .That energy is (take the bond enrgy

of a C-H bond as 350 kJ ): 

  

  

A. 1165

B. 837

C. 865

D. 815

kJmol − 1 C ≡ C C2H2

mol − 1

2C(s) + H2(g) → C2H2(g), ΔH = 225kJmol − 1

2C(s) → 2C(g), ΔH = 1410kJmol − 1

H2(g) → 2H(g), ΔH = 330kJmol − 1

https://dl.doubtnut.com/l/_3eJClgc9LPtI
https://dl.doubtnut.com/l/_kilonxvCbDej


Answer: D

Watch Video Solution

132. The standard enthalpies fo formation of , and

glucose (s) at  are , and 

, respectively. The standard enthalply of combustion per

gram of glucose at  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CO2(g), H2O(1)

25∘C −400kJmol− 1, − 300kJmol−

−1300kJmol− 1

25∘C

+2900kJ

−2900kJ

−16.11kJ

+16.11kJ

https://dl.doubtnut.com/l/_kilonxvCbDej
https://dl.doubtnut.com/l/_weHUsBb1l03m


133. For the process  at  and 1

atmosphere pressure, the correct choice is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2O(l) → H2O(g) T = 100∘C

ΔSsystem > 0 and ΔSsurroundings > 0

ΔSsystem > 0 and ΔSsurroundings < 0

ΔSsystem < 0 and ΔSsurroundings > 0

ΔSsystem < 0 and ΔSsurroundings < 0

134. one mole of an ideal gas at 300k in thermal contact with

surroundings expands isothermally from 1.0 L to 2.0 L against a constant

presses of 3.0 atm. In this process. The change in entropy of

surrroundings  in  is 

(1 L atm = 101.3 J)

(ΔS) J − 1

https://dl.doubtnut.com/l/_Q9lNurwonSjm
https://dl.doubtnut.com/l/_R1ZMOY2CH6QJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5.763

1.013

−1.013

−5.763

135. The standard state Gibbs free energies of formation of ) C(graphite

and C(diamond) at T = 298 K are 

  

  

The standard state means that the pressure should be 1 bar, and

substance should be pure at a given temperature. The conversion of

graphite [ ) C(graphite ] to diamond [C(diamond)] reduces its volume by

 If ) C(graphite is converted to C(diamond)

isothermally at T = 298 K, the pressure at which ) C(graphite is in

ΔfG
∘ [C(graphite)] = 0kJmol− 1

ΔfG
∘ [C(diamond)] = 2.9kJmol− 1

2 × 10− 6m3mol− 1.

https://dl.doubtnut.com/l/_R1ZMOY2CH6QJ
https://dl.doubtnut.com/l/_O9C30dM7uZIO


equilibrium with C(diamond), is 

A. 29001 bar

B. 58001 bar

C. 14501 bar

D. 1450 bar

Answer: C

Watch Video Solution

[Useful information:1J = 1kgm2s− 2, 1Pa = 1kgm− 1s− 2, 1bar = 105Pa]

136. Which of the following are state functions?

A. Enthalpy

B. Heat

C. Free energy

D. work

https://dl.doubtnut.com/l/_O9C30dM7uZIO
https://dl.doubtnut.com/l/_DUiHRSgvhlC7


Answer: A::C

Watch Video Solution

137. In which of the following processes, entropy increases?

A. 

B. Crystallisation of sugar from sugar solution

C. 

D. 

Answer: A::C

Watch Video Solution

I2(s) → I2(g)

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

H2O(l) ⇔ H2O(s)

138. Which of the following relations is correct

A. ΔS =
ΔH − ΔT

T

https://dl.doubtnut.com/l/_DUiHRSgvhlC7
https://dl.doubtnut.com/l/_hFzgzIVJRfCE
https://dl.doubtnut.com/l/_qpZUSIJ2GDOV


B. 

C. 

D. 

Answer: A::D

Watch Video Solution

ΔS =
qirrev

T

K =
eΔG∘

RT

( )
p

= ΔCp

d(ΔH)

dT

139. Which of the following expression represent the criterion of

spontaneity ?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

(dS)U ,V < 0

(dG)T ,P < 0

(dU)S ,V < 0

(dH)T ,P < 0

https://dl.doubtnut.com/l/_qpZUSIJ2GDOV
https://dl.doubtnut.com/l/_EgKDaDg9l3nk


140. Which of the following are favourable conditions for spontaneous

processes?

A.  any magnitude

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

ΔH( − ), ΔS( + )

ΔH( − ), ΔS( − )ΔH < TΔS

ΔH( + ), ΔS( + )ΔH < TΔS

ΔH( + ), ΔS( + )ΔH > TΔS

141. Among the following, state function(s) is/are

A. internal energy

B. irreversible expansion work

C. reversible expansion work

https://dl.doubtnut.com/l/_EgKDaDg9l3nk
https://dl.doubtnut.com/l/_ggO4xUDUhzaf
https://dl.doubtnut.com/l/_rsuD4RO5OyG8


D. molar enthalpy

Answer: A::D

Watch Video Solution

142. A sample containing 1.0 mol of an ideal gas is expanded isothermally

and reversibly to ten times of its original volume in two separate

experiments.The expansion is carried out at 300 K and at 600 K

respectively.Choose the correct option.

A. Work done at 600 K is 20 times the work done at 300 K

B. Work done at 300 K is twice the work done at 600 K

C. Work done at 600 K is twice the work done at 300 K

D.  in both cases

Answer: C::D

Watch Video Solution

ΔU = 0

https://dl.doubtnut.com/l/_rsuD4RO5OyG8
https://dl.doubtnut.com/l/_DqJyHyHbHvIt


143. For an ideal gas, consider only P-V work in going from an initial state

X to the �nal state Z.The �nal state Z can be reached by either to the two

paths shown in the �gure.Which of the following choice(s) is (are)

correct? [Take  as change in entropy and W as work done] 

A. 

B. 

C. 

D. 

Answer: A::C

View Text Solution

ΔS

ΔSX→Z = ΔSX→Y

WX→Z = WX→Y + WY →Z

WX→Y →Z = WX→Y

ΔSX→Y →Z = ΔSX→Y

144. The reversible expansion of an ideal gas under adiabatic and

isothermal conditions is shown in the �gure.Which of the following

https://dl.doubtnut.com/l/_l4ZvzoZBRJGZ
https://dl.doubtnut.com/l/_Q7rDR7mHJnpG


statement(s) is (are) correct? 

A. 

B. 

C. 

D. 

Answer: A::C::D

View Text Solution

T1 = T2

T3 > T1

Wisothermal > Wadiabatic

ΔUisothermal > ΔUadiabatic

145. Benzene and naphthalene form an ideal solution at room

temperature. For this process,the true statement(s) is (are)

A.  is positive

B.  is positive

C. 

ΔG

ΔSsystem

ΔSsurroundings = 0

https://dl.doubtnut.com/l/_Q7rDR7mHJnpG
https://dl.doubtnut.com/l/_f72R98H5NviJ


D. 

Answer: B::C::D

Watch Video Solution

ΔH = 0

146. For a spontaneous process, the correct statement(s) is (are)

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

ΔGsystem _ (T , P ) > 0

(ΔSsystem) + (ΔSsurroundings) > 0

(ΔGsystem)
T ,P

< 0

(ΔUsystem)
T ,P

> 0

https://dl.doubtnut.com/l/_f72R98H5NviJ
https://dl.doubtnut.com/l/_mItgY46onfsC


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

volume =  and absolute temperature =  expands irreversibly against

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

pressure, volume and absolute temperature of gas are  and ,

respectively.For this expansion, 

A. 

B. 

C. 

D. 

Answer: A::B::C

View Text Solution

P1

V1 T1

P2, V2 T2

q = 0

T2 = T1

P2V2 = P1V1

P2P
γ

2 = P1V
γ

1

148. An ideal gas is expand from  to  under

di�erent conditions. The correct statement(s) among the following is

(p1, V1, T1) (p2, V2, T2)

https://dl.doubtnut.com/l/_hszzl2QpLjvg
https://dl.doubtnut.com/l/_NzglVlewxItx


(are):

A. if the expansion is carried out freely, it is simultaneously both

isothermal as well as adiabatic.

B. the work done by the gas is less when it is expanded reversibly from

 to  under adiabatic conditions as compared to that when

expanded reversibly from  to  under isothermal conditions.

C. the work done on the gas is maximum when it is compressed

irreversibly from  to  against constant pressure .

D. the change in internal energy of the gas is (i) zero, if it is expanded

reversibly with , and(ii) positive, if it is expanded reversibly

under adiabatic conditions with .

Answer: A::B::C

Watch Video Solution

V1 V2

V1 V2

(p2, V2) (p1, V1) p1

T1 = T2

T1 ≠ T2

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


149. A reversible cycle process for an ideal gas is shown below. Here P, V

and T are pressure, volume and temperature, respectively.The

thermodynamic parameters q, w, H and U are heat, work, enthalpy and

internal energy, repsectively. 

The correct option(s) is (are)

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B::C

View Text Solution

qAC = ΔUBC wAB = P2(V2 − V1)

wBC = P2(V2 − V1) qBC = ΔHAC

ΔHCA < ΔUCA qAC = ΔUBC

qBC = ΔHAC ΔHCA > ΔUCA

150. Choose the reaction, for which the standard enthalpy of reaction is

equal to the standard enthalpy of formation:

https://dl.doubtnut.com/l/_W0X7ekkiSJyT
https://dl.doubtnut.com/l/_DFk97UoqMktn


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

S8(s) + O2(g) → SO2(g)
1

8

2H2(g) + O2(g) → 2H2O(l)

O2(g) → O3(g)
3

2

2C(g) + 3H2(g) → C2H6(g)

151. Dependence of Spontaneity on Temperature: 

For a process to be spontaneous , at constant temperature and pressure ,

there must be decrease in free energy of the system in the direction of

the process , i.e.  implies the equilibrium

condition and  corresponds to non- spontaneity.  

Gibbs- Helmholtz equation relates the free energy change to the enthalpy

and entropy changes of the process as :

  

The magnitude of  does not change much with the change in

ΔGP .T < 0. ΔGP .T = 0

ΔGP .T > 0

                ΔGP .T = ΔH − TΔS                      ...(1)

ΔH

https://dl.doubtnut.com/l/_DFk97UoqMktn
https://dl.doubtnut.com/l/_fcPURJK6lZkf


temperature but the entropy factor  change appreciably . Thus,

spontaneity of a process depends very much on temperature. 

For endothermic process, both  and  are positive . The energy

factor, the �rst factor of equation, opposes the spontaneity whereas

entorpy factor favours it. At low temperature the favourable factor 

will be small and may be less than  will have positive value

indicated the nonspontaneity of the process. On raising temperature ,

the factor  Increases appreciably and when it exceeds 

would become negative and the process would be spontaneous . 

For an expthermic process, both  and  would be negative . In this

case the �rst factor of eq.1 favours the spontaneity whereas the second

factor opposes it. At high temperature , when  will have

positive value, showing thereby the non-spontaneity fo the process .

However , on decreasing temperature , the factor ,  decreases rapidly

and when  becomes negative and the process occurs

spontaneously. Thus , an exothermic process may be spontaneous at low

temperature and non-spontaneous at high temperature. 

For the reaction at   

 and . The reaction would be

TΔS

ΔH ΔS

TΔS

ΔH, ΔG

TΔS ΔH, ΔG

ΔH ΔS

TΔS > ΔH, ΔG

TΔS

TΔS < ΔH, ΔG

25∘ , X2O4(l) → 2XO2(g)

ΔH = 2.1Kcal ΔS = 20calK − 1

https://dl.doubtnut.com/l/_fcPURJK6lZkf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+, −

+, +

−, −

−, +

152. The  values for the following reactions at  are  

  

  

  

The  for the reaction: 

 is

A. 

B. 

ΔG 800∘C

S2(g) + 2O2(g) → 2SO2(g)ΔG = − 544kJ

2Zn(s) + S2(g) → 2ZnS(s)ΔG = − 293kJ

2Zn(s) + O2(g) → 2ZnO(S)ΔG = − 480kJ

ΔG

2ZnS(s) + 3O2(g) → 2ZnO(s) + 2SO2(g)

−731kJ

−773kJ

https://dl.doubtnut.com/l/_fcPURJK6lZkf
https://dl.doubtnut.com/l/_1QstjTM3HODm


C. 

D. 

Answer: A

Watch Video Solution

−229kJ

−357kJ

153. For the equilibrium  at 1 atm and 298 K

A. Standard free energy change is equal to zero ( )

B. Free energy change is less than zero ( )

C. Standard free energy change is less than zero )

D. Standard free energy change is greater than zero ( )

Watch Video Solution

H2O(l) ⇔ H2O(g)

ΔG∘ = 0

ΔG < 0

(ΔG∘ < 0

ΔG∘ > 0

https://dl.doubtnut.com/l/_1QstjTM3HODm
https://dl.doubtnut.com/l/_VOtG7AoisRaC


154. For the water gas reaction: 

  

the standard Gibbs enegry for the reaction at  is .

Calculate its equilibrium constant.

A. 0.423

B. 4.23

C. 264

D. 4.63

Answer: C

Watch Video Solution

C(s) + H2O(g) ⇔ CO(g) + H2(g)

1000K −8.1kJmol− 1

155. If  is zero for a reaction, then

A. 

B. 

ΔG∘

ΔH ∘ = 0

ΔS ∘ = 0

https://dl.doubtnut.com/l/_59qAm5JSjvPt
https://dl.doubtnut.com/l/_eFroWaLIm4Ro


C. K (equilibrium constant) = 0

D. K(equilibrium constant) = 1

Answer: D

Watch Video Solution

156. Which of the following conditions is not favourable for a

spontaneous reaction?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔH = + ve, TΔS = + ve and TΔS > ΔH

ΔH = + ve, TΔS = + ve and TΔS < ΔH

ΔH = − ve, TΔS = + ve and TΔS > ΔH

ΔH = − ve, TΔS = − ve and TΔS < ΔH

https://dl.doubtnut.com/l/_eFroWaLIm4Ro
https://dl.doubtnut.com/l/_SydlgJoCkSZj
https://dl.doubtnut.com/l/_T9CdkPzjhUPz


157. Passage II. 

A �xed mass 'm' of a gas is subjected to transformation of states from K

to L to M to N and back to K as shown in the �gure. 

 

The pair of isochoric processes among the transformation o� states is

A. K to L and L to M

B. L to M and N to K

C. L to M and M to N

D. M to N and N to K

Answer: B

View Text Solution

158. 

A �xed mass 'm' of a gas is subjected to transformation of states from K

to L to M to N and back to K as shown in the �gure. 

https://dl.doubtnut.com/l/_T9CdkPzjhUPz
https://dl.doubtnut.com/l/_ydP77esUCVQg


Competition File (Matching Type Questions)

 

The succeeding operations that enable this transformation of states are

A. heating, cooling, heating, cooling

B. cooling, heating, cooling,heating,

C. heating, cooling, , cooling, heating

D. cooling, heating,heating, cooling

Answer: C

View Text Solution

1. Match the enteries of processing given in List - I with the description

given in List -II and choose the correct option (a),(b),(c) and (d) given in

https://dl.doubtnut.com/l/_ydP77esUCVQg
https://dl.doubtnut.com/l/_LKFKiX6Gn47Y


code.

A. P -4 Q -3, R -1, S-2

B. P-4, Q-3, R-2, S-1

C. P -3, Q-4, R-2, S-1

D. P-3, Q-4,R-1,S-2

Answer: B

Watch Video Solution

List-I  List-II

(P)Isobaric process  (1)process in which driving force is very differen

(Q)Isothermal process (2)process in which no heat enters or leaves the sy

 (R)Adiabatic process (3)process in which temperature of the system rem

(S)Irreversible process  (4)A process in which pressure of the system is k

2. Match the sign of  and  given in List - I with the type of reacting

given in List - II and select the correct option. 

ΔH ΔS

List-I  List-II

(P) +ve and + ve  (1)Spontaneous at all temperatures.

(Q)-ve and -ve (2)Non spontaneous at all temperatures.

 (R)+ve and -ve (3)Spontaneous only at low temperature

(S)-ve and +ve  (4)Spontaneous only at high temperature.

https://dl.doubtnut.com/l/_LKFKiX6Gn47Y
https://dl.doubtnut.com/l/_BmoXeYDZQIV9


Competition File (Matrix Matching Type Questions)

A. P-4, Q-2, R-3,S-1

B. P-3, Q-4,R-2, S-1

C. P -3, Q-4, R-1, S-2

D. P-4,Q-3, R-2, S-1

Answer: D

Watch Video Solution

1. Match the term given in Column I withthe equation given in Column II 

Watch Video Solution

Column I Column II

(A) Enthalpy of formation (p)CuSO4(s) + 5H2O(l) → CuSO45H2O

(B) Enthalpy of combustion (q)CuSO4(s) + nH2O(l) → CuSO4(aq)

(C) Enthalpy of solution (r)C(s) + O2(g) → CO2(g)

(D) Enthalpy of hydration (s)CH4 + 2O2 → CO2 + 2H2O

https://dl.doubtnut.com/l/_BmoXeYDZQIV9
https://dl.doubtnut.com/l/_dHUXsyuEgGom


2. Match the follwoing: 

Watch Video Solution

Column I  Column II

(a)Entropy of vapoursation  (p)decreases

(b) K for spontaneous process (q)is always positive

 (c)Crystalline solid state (r)lowest entropy

(d)ΔUin adiabatic  (s)
ΔHvap

Tb

3. Match the term given in column I with its description in Column II

Watch Video Solution

Column I  Column II

(a)Path function  (p)Heat

(b)State function (q)Internal energy

 (c)Intensive property (r)Entropy

(d)Extensive property  (s)Specific heat

4. Match the process given in Column - I with the entropy change in

Column - II 

https://dl.doubtnut.com/l/_VFmcBEjsih0O
https://dl.doubtnut.com/l/_LnNLYwk5YA1J
https://dl.doubtnut.com/l/_y3NNQvDmVHb9


Competition File (Integer Type Questions)

Watch Video Solution

Column I  Column II

(a)Reversible adiabatic ideal gas compression.  (p)ΔSsurr = 0

(b)Reversible isothermal ideal gas expansion. (q)ΔSsystem = 0

 (c)Adiabatic free expansion (pext = 0)  of an ideal gas (r)ΔSsurr > 0

(d)Irreversible isothermal ideal gas compression.  (s)ΔSsurr < 0

1. The number of properties which are state functions among the

following is : 

Enthalpy, entropy, pressure, volume, heat, internal energy, temperature,

molar heat capacity, work free energy.

Watch Video Solution

2. The number of intensive properties among the following is 

Density, temperature, volume, pressure, enthalpy, entropy, viscosity, force,

molar heat capacity, free energy, heat capacity.

https://dl.doubtnut.com/l/_y3NNQvDmVHb9
https://dl.doubtnut.com/l/_qr4aH7zcwfpM
https://dl.doubtnut.com/l/_fh5quVKlCk2H


Watch Video Solution

3. The di�erence between  and  for a diatomic gas is nR. The value of

n is

Watch Video Solution

Cp Cv

4. A tank contains L of water. The amount of energy required to raise

the temperature of water from  to  is kJ (assume

speci�c heat capacity of water .The value of n is

Watch Video Solution

105

15∘C 25∘C n × 106

4J ∘C − 1g− 1)

5. The change in internal energy when 2.0 mole of an ideal gas at 

are compressed isothermally and reversibly from 1 bar to 2 bar is

Watch Video Solution

25∘C

https://dl.doubtnut.com/l/_fh5quVKlCk2H
https://dl.doubtnut.com/l/_KRxSPeqGTEIF
https://dl.doubtnut.com/l/_0nwpfKEJZ6td
https://dl.doubtnut.com/l/_2UVtVPMfvMcb
https://dl.doubtnut.com/l/_UzUlGuWIfHES


Unit Practice Test

6. All the energy realesed from the reation

, is used for oxidizing  as 

. Under standard consistions, the

number of moles of  oxidized when on e mol of  is converted to 

is 

Watch Video Solution

X → Y , ΔrG
∘ = − 193kJmol− 1 M +

M + → M 3 + + 2e− , E ∘ = − 0.25V

M + X Y

[F = 96, 500Cmol − 1]

1. The species which has zero standard molar enthalpy of formation is

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

Br2(g)

CH4(g)

CO2(g)

CI2(g)

https://dl.doubtnut.com/l/_UzUlGuWIfHES
https://dl.doubtnut.com/l/_o95YlnGpKadh


Watch Video Solution

2. In a fuel cell methanol is used as fuel and oxygen gas is used as an

oxidizer. The reaction is   

  

At  standard Gibb's energies of formation for 

and  are  and  respectively. If

standard enthalpy of combustion of methanol is ,

e�ciency of the fuel cell will be 

A. 0.8

B. 0.97

C. 0.9

D. 0.87

Answer: B

Watch Video Solution

:

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

3

2

298K CH3OH(l), H2O(l)

CO2(g) −166.2, − 237.2 −394.4kJmol− 1

−726kJmol− 1

:

https://dl.doubtnut.com/l/_o95YlnGpKadh
https://dl.doubtnut.com/l/_u1usIprLB8DP
https://dl.doubtnut.com/l/_D4ARGDeqEdzU


3. The combustion of benzene (l) gives  and . Given that

heat of combustion of benzene at constant volume is 

at , heat of combustion (in kJ ) of benzene at constant

pressure will be 

(R = 8.314 JK–1 mol–1)

A. 4152.6

B. 

C. 

D. 

Answer: A

Watch Video Solution

CO2(g) H2O(l)

– 3263.9kJmol– 1

25∘C mol– 1

−452.46

3260.0

−3267.6

4. Assertion: All endothermic reactions which are non-spontaneous at

room temperature become spontaneous at high temperatures. 

Reason : Endothermic reactions become spontaneous if  is positive

and .

ΔS

TΔS > ΔH

https://dl.doubtnut.com/l/_D4ARGDeqEdzU
https://dl.doubtnut.com/l/_aVecxWVPvuyE


A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanantion for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: B

Watch Video Solution

5. De�ne Hess's law of constant heat summation.

Watch Video Solution

6. ENTHALPY OF COMBUSTION

Watch Video Solution

https://dl.doubtnut.com/l/_aVecxWVPvuyE
https://dl.doubtnut.com/l/_Zcl6mMed7c1r
https://dl.doubtnut.com/l/_7RKYPo9MnW76


7. For the reaction at 300 K, 

  

 and .At what temperature

will the reaction become spontaneous considering  and  to be

constant over the temperature range?

Watch Video Solution

2A + B → C

ΔH = 450kJmol− 1 ΔS = 0.2kJK − 1mol− 1

ΔH ΔS

8. Calculate the enthalpy of formation of ethane from the follwong

enthalpy of combustion data: 

C(s) : - 393.5 kJ, H_(2)(g) : - 285.8 kJ and 

Watch Video Solution

C2H6(g) : − − 1560.0kJ

9. What is meant by entropy? Predict whether the following changes

involve an increases or decreases of entropy: 

(i) .  Cr3 + (aq) + 6H2O(g) → [Cr(H2O6)]3 + ( aq )

https://dl.doubtnut.com/l/_7RKYPo9MnW76
https://dl.doubtnut.com/l/_8v5RnNIJncMT
https://dl.doubtnut.com/l/_EsudOBcNtktS
https://dl.doubtnut.com/l/_eEIPgwwegYyz


(ii) Sublimation of ammonium chloride. 

(iii)Crystallization of salt from brine solution.

Watch Video Solution

10. At , dinitrogen tetroxide is 50 per cent dissociated. Calculate the

standard free energy change at this temperature and at one atmosphere.

Watch Video Solution

60∘C

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

weighing about 18 g. how much heat must be supplied to evaporate this

water at 298 K ? Calculate the internal energy of vaperization at . 

 for water at 373 K = 40.66 kJ 

Watch Video Solution

100∘C

ΔvapH
Θ mol− 1

https://dl.doubtnut.com/l/_eEIPgwwegYyz
https://dl.doubtnut.com/l/_p9fVmf5Y5cws
https://dl.doubtnut.com/l/_TNHaqTvtiDJ7


12. Explain the e�ect of the following on the equilibrium constant. 

(i) concentrations of the reactants are doublad (ii) The reaction is

reversed 

(iii) Catalyst is added to the reaction (iv) Temperature is increased.

Watch Video Solution

https://dl.doubtnut.com/l/_ES0DhTJsriS5

