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NCERT - NCERT CHEMISTRY(HINGLISH)

THERMODYNAMICS

Solved Example

1. 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

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_h8SXKYE5b32w


Watch Video Solution

2. Two litres of an ideal gas at a pressure of 10 atm expands isothermally

at  into a vacuum until its total volume is 10 litres. How much heat

is absorbed and how much work is done in the expansion ?

Watch Video Solution

25∘ C

3. Consider the same expansion, but this time against a constant external

pressure of 1 atm.

Watch Video Solution

4. Consider the expansion given in problem , for 1 mol of an ideal gas

conducted reversibly

Watch Video Solution

6.2

https://dl.doubtnut.com/l/_h8SXKYE5b32w
https://dl.doubtnut.com/l/_omXbylOwy0HQ
https://dl.doubtnut.com/l/_NYU2T1HJxnIh
https://dl.doubtnut.com/l/_yoY96UVluZ50


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

for vapourisation of 1 mol of water at 1bar and  is 41kJ .

Calculate the internal energy change, when 1 mol of water is vapourised

at 1 bar pressure and 

Watch Video Solution

100∘ C mol − 1

100∘ C.

6. 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)

7. A swimmer coming out from a pool is covered with a film of water

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

https://dl.doubtnut.com/l/_nk81IkclwPs4
https://dl.doubtnut.com/l/_MRWkqS7JS9aK
https://dl.doubtnut.com/l/_3VcrHeHFrmsc


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

 for water 


at 298K =44.01 kJ 

Watch Video Solution

ΔvapH Ө

mol − 1

8. Assuming the water vapour to be a perfect gas, calculate the internal

energy change when 1 mol of water at  and 1 bar pressure is

converted to ice at . Given the enthalpy of fusion of ice is 6.00 kJ

 heat capacity of water is  


The change take place as follows:

Watch Video Solution

100∘ C

0∘ C

mol − 1 4.2J /g ∘ C

9. The combustion of  of benzene takes place at  and .

After combustion,  and  are produced and  of

heat is librated. Calculate the standard entalpy of formation,  of

benzene 

1mol 298K 1atm

CO2(g) H2O(l) 3267.0kJ

ΔfH Θ

https://dl.doubtnut.com/l/_3VcrHeHFrmsc
https://dl.doubtnut.com/l/_2FSmi3t91BoR
https://dl.doubtnut.com/l/_9F408j0MLcQb


Given:  


.

Watch Video Solution

ΔfH Θ CO2(g) = − 393.5kJmol− 1

ΔfH Θ H2O(l) = − 285.83kJmol− 1

10. Predict in which of the following entropy of the system increases

decreases: 

(P) A liquid crystalizes into a solid 

(Q) Temperature of a crystalline solid is raised 

(R )  


(S) 

Watch Video Solution

/

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

H2(g) → 2H(g)

11. For oxidation of iron. 

 


entropy change is  at 298 K. Inspite of negative

entropy change of this reaction, why is the reaction spontaneous? 

 for this reaction is )

4Fe(s) + 3O2(g) → 2Fe2O3(s)

−549.4JK − 1mol− 1

(ΔrH
Ө −1648 × 103Jmol − 1

https://dl.doubtnut.com/l/_9F408j0MLcQb
https://dl.doubtnut.com/l/_FhEWJfi4C3Bd
https://dl.doubtnut.com/l/_F78j3TkJqfOV


Watch Video Solution

12. 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

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

at 298 K. 

 


Standard Gibbs energy change,  at the given temperature is 

Watch Video Solution

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

ΔrG
Ө

−13.6kJmol − 1

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

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

h id l i

60∘ C

https://dl.doubtnut.com/l/_F78j3TkJqfOV
https://dl.doubtnut.com/l/_mEQs5a1hcG0c
https://dl.doubtnut.com/l/_gKj5xg5bkiZv
https://dl.doubtnut.com/l/_N6wwUviUuI4m


Exercise

Watch Video Solution

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.

Answer:

Watch Video Solution

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

condition is

https://dl.doubtnut.com/l/_N6wwUviUuI4m
https://dl.doubtnut.com/l/_0oURmBgbrolr
https://dl.doubtnut.com/l/_3Cb7GDZq2Ndt


A. 

B. 

C. q=0

D. w=0

Answer:

Watch Video Solution

ΔT = 0

Δp = 0

3. The enthalpies of the elements in their standard states are arbitrarily

assumed to be

A. unity

B. zero

C. 

D. different for each element

Answer:

< 0

https://dl.doubtnut.com/l/_3Cb7GDZq2Ndt
https://dl.doubtnut.com/l/_7eDi6EQoPWOI


Watch Video Solution

4.  of combustion of methane is . The value of 

is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ΔU Θ −XkJmol− 1 ΔH Θ

= ΔU Ө

> ΔU Ө

< ΔU Ө

= 0

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

 are, , and 

respectively. Enthapy of formation of  will be

298K −890.3kJmol− 1 − 393.5kJmol− 1 −285.8kJmol− 1

CH4(g)

https://dl.doubtnut.com/l/_7eDi6EQoPWOI
https://dl.doubtnut.com/l/_pHoBzUIEjvMk
https://dl.doubtnut.com/l/_sG6Vwg5GXGdR


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

−74.8kJmol− 1

−52.27kJmol− 1

+74.8kJmol− 1

+52.26kJmol− 1

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:

A + B → C + D + q

https://dl.doubtnut.com/l/_sG6Vwg5GXGdR
https://dl.doubtnut.com/l/_ABeTIDQlMokR


Watch Video Solution

7. In a process,  of heat is absorbed by a system and  of work is

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

process?

Watch Video Solution

701J 394J

8. 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

9. Calculate the number of  of heat necessary to raise the temperature

of  of aluminium from  to . Molar heat capacity of  is 

.

kJ

60.0g 35∘ C 55∘ C Al

24Jgm − 1

https://dl.doubtnut.com/l/_ABeTIDQlMokR
https://dl.doubtnut.com/l/_vEQQRdQu0NP7
https://dl.doubtnut.com/l/_remPIBbLTybC
https://dl.doubtnut.com/l/_7Qk5ZXA37kpa


Watch Video Solution

10. Calculate the enthalpy change of freezing of  mol of water at 

to ice at  at . 


 


Watch Video Solution

1.0 10∘ C

−10∘ C, ΔfusH = 6.03kJmol− 1 0∘ C

CP [H2O(l)] = 75.3Jmol− 1K − 1

CP [H2O(s)] = 36.8Jmol− 1K − 1

11. 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

12. Find the value of  for the reaction 

 


Standard enthalpies of formation of , and 

ΔfH ∘

N2O4(g) + 3CO(g) → N2O(g) + 3CO2(g)

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

https://dl.doubtnut.com/l/_7Qk5ZXA37kpa
https://dl.doubtnut.com/l/_cF9ZYy7ewWut
https://dl.doubtnut.com/l/_sJ2pNHAXaMHu
https://dl.doubtnut.com/l/_lGnR07Qt4QAL


 are , and , respectively. 


Strategy : The standard enthalpy change of a reaction is equal to the sum

of the standard molar enthalpie of formation of the products each

multiplied by its stiochiometric coefficient in the balanced equation,

minus the corresponding sum of the standard molar enthalpies of

formation of the reactants

Watch Video Solution

N2O4(g) −110, − 393, 81 9.7kJmol− 1

13. Given 

 


What is the standard enthalpy of formation of  gas?

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g), ΔrH
Ө = − 92.4kJmol− 1

NH3

14. Calculate the standard enthalpy of formation of  from the

following data: 

CH3OH(l)

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

1 = − 726kJm
3

2

https://dl.doubtnut.com/l/_lGnR07Qt4QAL
https://dl.doubtnut.com/l/_aGE8CuRctIDO
https://dl.doubtnut.com/l/_SRXNqOsQwlhn


 


Watch Video Solution

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

15. 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

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

Watch Video Solution

ΔU = 0 ΔS

https://dl.doubtnut.com/l/_SRXNqOsQwlhn
https://dl.doubtnut.com/l/_U6P0P1cJdx3r
https://dl.doubtnut.com/l/_x8x8xSL6bDU8
https://dl.doubtnut.com/l/_tBldtpYRwNa9


17. 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

18. For the reaction 

, what are the signs of  and ?

Watch Video Solution

2Cl(g) → Cl2(g) ΔH ΔS

19. 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/_tBldtpYRwNa9
https://dl.doubtnut.com/l/_LOSItIqzsJxE
https://dl.doubtnut.com/l/_F4gNYBrbJ0ZY


Watch Video Solution

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

? .

Watch Video Solution

10

ΔGΘ R = 8.314JK − 1mol− 1, T = 300K

21. Comment on the thermodynamic stability of , given 


 


Watch Video Solution

NO(g)

N2(g) + O2(g) → NO(g), ΔrH
Θ = 90kJmol− 11

2

1

2

NO(g) + O2(g) → NO2(g), ΔrH
Θ = − 74kJmol− 11

2

22. 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

https://dl.doubtnut.com/l/_F4gNYBrbJ0ZY
https://dl.doubtnut.com/l/_DQodFc3ntLGZ
https://dl.doubtnut.com/l/_YqCQwn6oqIgQ
https://dl.doubtnut.com/l/_TotP3llj0DgF

