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CBSE Class  11 Chemistry 
 

Practice Paper 2 
 

Chapter-6 Thermodynamics 
 
 

 
General Instruction: All Questions are compulsory. 

 
 

Questions based on system, different types of system surroundings, First law  of 

thermodynamics, internal energy 

 
1.  Define the term system and surroundings. Explain the different types of system. 

 

2.  Explain the terms: state variables, adiabatic process, work, heat & internal energy. 
 

3.  Define First law  of thermodynamics. Give its mathematical expression. 
 

4.   a.   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? 

b.   Calculate the internal energy change when the system absorbs 5 KJ of heat and 1KJ of 

work 

5.  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? 

 
Questions based on system Enthalpy & its types. 

 
 

6.  Explain the term Enthalpy. Give its mathematical expression. 
 

7.  If water vapour is assumed to be a perfect gas, molar enthalpy change for vapourisation 

of 1 mol  of water at 1bar and 100°C is 41kJ mol–1. Calculate the internal energy change, 

when 

i.  1 mol  of water is aporized at 1 bar pressure and 100°C. 

ii.  1 mol  of water is converted into ice. 

8.  The reaction of cyanamide, NH2CN (s), with Dioxygen was  carried out in a bomb 

calorimeter, and ∆U was  found to be -742.7 KJ/mol at 298K. Calculate Enthalpy change for
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the reaction at 298K NH2CN(s) + 3/2O2 (g) → N2 (g) CO2(g) + H2O(I) 

 

9.  Enthalpies of formation of CO (g), CO2 (g), N2O (g) and N2O4 (g) are -110, -393, 81 and 9.7 
 

KJ/mol respectively. Find the value of ∆rH for the reaction; 

N2O4 (g) + 3 CO (g) → N2O (g) + 3CO2 (g) 

10.   Given: N2 (g) + 3H2 (g) → 2NH3 (g);∆rH0 = -92.4 KJ/mol. Calculate ∆f H
0NH3  (g). 

 

11.   The enthalpy of combustion of methane, graphite and dihydrogen at 298 K are, –890.3  kJ 

mol–1  –393.5  kJ mol–1,  and –285.8  kJ mol–1  respectively. Calculate the Enthalpy of 

formation of CH4 (g). 

12.   For the process to occur under adiabatic conditions, the correct condition is i) 

ΔT = 0 (ii) Δp = 0 (iii) q = 0 (iv) w = 0 

13.   What is the enthalpies of all elements in their standard states. 
 

14.   Enthalpy of combustion of carbon to CO2 is –393.5  kJ mol–1. Calculate the heat released 

upon formation of 35.2 g of CO2 from carbon and dioxygen gas. 

15.   The combustion of 1 mol  of benzene takes place at 298K .After combustion CO2 and H2O 
 

are formed and 3267KJ/mol of heat is liberated .calculate ∆f H
0 (C6H6) Given: ∆f H

0 = -286 
 

KJ/mol, ∆f H
0 = -393 KJ/mol 

 

16.   Calculate the standard enthalpy of formation of CH3OH (l) from the following data: 

CH3OH (l) + 3/2 O2 (g) → CO2 (g) + 2H2O (l); ∆rH0 = -726 KJ/mol 

C (g) + O2 (g) → CO2 (g); ∆C H0 = -393 KJ/mol 
 

H2 (g) + ½ O2 (g) → H2O (l); ∆f H
0 = -286 KJ/mol 

 

17.   Calculate the enthalpy change for the process : 
 

CCl4 (g) → C (g) + 4Cl (g) and calculate the bond enthalpy of C-Cl in CCl4 ( g) 
 

∆vap H0 (CCl4) = 30.5 KJ/mol, ∆f H
0 (CCl4) = -135.5 KJ/mol 

 

∆a H0 (C) = 715 KJ/mol ∆a H0 (Cl2) = 242 KJ/mol 
 

18.   Define the Extensive, intensive properties & Heat capacity. 
 

19.    a.   Give the relationship between Cp and Cv. 

b.   Write a note on Bomb Calorimeter. 

20.   Explain the following terms with suitable examples:
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a.   Standard enthalpy of reaction 

 

b.   standard enthalpy of formation 

c.  enthalpy of fusion 

d.   enthalpy of vaporization 

e.  enthalpy of Sublimation 

f.  enthalpy of Combustion 

g.  enthalpy of Hydration 

h.  enthalpy of Atomization 

i.  Bond enthalpy 

 
Questions based on Hess’s law  of constant heat summation, Born  Haber cycle, Entropy. 

Gibbs Energy 

 
21.   Explain Hess‘s law  of constant heat summation with an example. 

 

22.   Explain Born Haber cycle  & lattice enthalpy. 
 

23.   Define Entropy. Give mathematical expressions related to it. 
 

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

i.  A liquid crystallizes into a solid. 
 

ii.  Temperature of a crystalline solid is raised from 0 K to 115 K. 

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

iv.   H2 (g) →2H(g) 
 

25.   Define Gibbs  Energy. Give its mathematical expression. What is Gibb‘s energy criteria of 
 

Spontaneity. 
 

26.   For the reaction at 298K, 2A + B → C, ∆H = 400 KJ/mol and ∆S = 0.2 KJ/mol K At what 

temperature will the reaction become spontaneous? 

27.   For the reaction, 2Cl (g) → Cl2 (g), What are the signs of ∆H and ∆S? 
 

28.   For the reaction: 2A (g) + B (g) → 2D (g), ∆ U0 = -10.5 KJ and ∆S0 = - 44.1J/K Calculate ∆G0 for 

the reaction, and predict whether the reaction will occur spontaneously. 

29.   The equilibrium constant for a reaction is 10.Caculate ∆G0, T =300K, R = 8.314  J/K mol 
 

30.   Calculate the value of ∆G0 for the conversion of Oxygen to Ozone, 3/2 O2 (g) → O3 (g) at 
 

298 K, if Kp for this conversion is 2.47 × 10-29. 
 

31.   Find out the value of equilibrium constant for the following reaction at 298 K.
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2NH3 (g) + CO2 (g)→ NH2CONH2(aq ) + H2O(l) 

 

 

 

Standard Gibbs  energy change, ΔrG0 at\ the given temperature is –13.6 kJ mol–1. 
 

32.   Calculate the entropy change in surroundings when 1.00 mol  of H2O(l) is formed under 

standard conditions. Δf H0 = –286 kJ mol–1. 

33.   What is meant by entropy? Predict the sign of entropy change (∆S) in each of the 
 

following: 
 

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

b.   A liquid crystallizes into solid 
 

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

d.   2 SO2(g) + O2 (g) <==>2SO3(g) 
 

e.  H2(at 298K,1 atm) → H2(at 298K,10  atm) 
 

f.  H2O(at 298K,1 atm) → H2O (at 330K,1 atm) 

g.  2 NH4NO3 (s)  → 2 N2(g) + 4 H2O + O2 (g) 

h.  When rubber band is stretched. 

i.  When an egg is boiled 

j.  C(graphite) → C(diamond) 
 

k.  I2(g) → I2(s) 
 

l.  Hg(l) → Hg(g) 
 

m.   AgNO3(s) → AgNO3(aq) 
 

n.  Dissolution of iodine in a solvent 
 

o.  A partition is removed to allow two  gases to mix 
 

p.   HCl is added to AgNO3 solution and precipitate of AgCl is obtained 

q.   crystallization of copper sulphate from its saturated solution 

34.   Give reasons for the following: 
 

a.   A real crystal has more entropy than an ideal crystal 
 

b.   The dissolution of NH4Cl in water is endothermic still it dissolves in water. 
 

c.  Why does a mole of water at 00C have greater entropy than a mole of ice at 00C ? 
 

d.   Neither “q” nor “w” is a state function but “q+w” is a state function. 
 

e.  Thermodynamically an exothermic reaction is sometimes not spontaneous. 

f.  The entropy of steam is more than that of water at its boiling point.
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g.  The equilibrium constant for a reaction is greater than one if ∆rG0 for it is less than 

 

 

 

zero. 
 

h.  Endothermic reactions are carried out at higher temperature. 
 

i.  Evaporation of water is endothermic process but spontaneous. 
 

j.  When an ideal gas expands in vacuum, there is neither absorption nor evolution of 

heat. 

k.  Why does entropy of a solid increase on fusion ? 
 

l.  Why a non-spontaneous reaction becomes spontaneous when coupled with a suitable 

spontaneous reaction? 

m.   Why for predicting the spontaneity of a reaction, free energy criteria is better than the 

entropy criteria? 

n.  Why internal energy is a state function but work is not? 
 

o.  Why is standard heat of formation of diamond not zero although it is an element? 
 

p.   Why is entropy of a solution higher than that of pure liquid? 
 

q.   Acetic  acid  and hydrochloric acid  react with KOH solution. The enthalpy of 

neutralization of acetic acid  is -55.8 kJ per mole while that of hydrochloric acid  is -57.3 

kJ/mol. Why? 

35.   Justify the following statements 
 

a.   An exothermic reaction is always thermodynamically spontaneous. why? 
 

b.   The entropy of a substance increases on going from liquid to vapour state at any 

temperature. 

c.  At low temperatures enthalpy change dominates ΔG expression and at high 

temperatures it is the entropy which dominate the value of ΔG . 

d.   Many thermodynamically feasible reactions do not occur under ordinary conditions. 

e.  Reactions with ΔG0 < 0 always have an equilibrium constant greater than one. 

36.   Define…/ Discuss the following terms:(Give examples and chemical equation wherever 

necessary ) 

a.   Standard enthalpy of combustion 

b.   Lattice enthalpy 

c.  Enthalpy of solution 
 

d.   Standard enthalpy fusion / vapourisation / sublimation 

e.  Enthalpy of atomization 

f.  Bond enthalpy for diatomic and polyatomic molecule.
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g.  Calorific value 
 

h.  Enthalpy of Neutralisation . 
 

i.  State variables/ state functions 

j.  System 

k.  work 
 

l.  isobaric and isochoric process. 
 

37.   Differentiate between the following (with examples) 
 

a.   Intensive and extensive properties 
 

b.   Enthalpy of formation and Enthalpy of reaction. 

c.  Enthalpy and Internal energy 

d.   Heat capacity and specific heat capacity. 

e.  Reversible and Irreversible process 

f.  Adiabatic and Isothermal process. 

g.  State function and path function 

h.  Exothermic and Endothermic reaction. 
 

i.  Isolated, Open, Closed,  Adiabatic Systems 

j.  Heat and Work. 


