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•    Read questions carefully before answering. 

•    Calculations, Equations, figures and graphs should be shown in the worksheet itself. 

 

Answer any 3 questions from 1 to 6. (2 score each) 

1 Consider the following isotherms of a gas. 

 

 

 

 

 

a) Which Gas law is illustrated by these diagrams?              

b) Draw PV against P diagram. 

2. Write the ideal gas equation and mention each of the terms in the equation. 

3. Classify the following into extensive and intensive properties.  

Temperature, Pressure, Volume, Internal energy, Entropy, Enthalpy. 

4. Differentiate an isolated system from a closed system. 

5. Give the Lewis concept of acids and bases with suitable examples.    

6. Examine the chemical equilibrium, 4NH3(g) + 5O2 g)            4 NO(g) + 6H2O(l) 

Write the expression for equilibrium constant (Kc) for the above equilibrium.  

Answer any 4 questions from 7 to 14 (3 score each) 

7. A balloon is filled with hydrogen at room temperature. It will burst if pressure exceeds 0.2  

bar. If at 1 bar pressure the gas occupies 2.27 L volume, up to what volume can the balloon 

be expanded? 

8. a) What is Boyle point or Boyle temperature? 

b) At high altitudes, a pressure cooker is used for cooking food. Why? 

9. Predict whether entropy of the system increase or decrease during the following changes? 

a) Ice is changed to water. 

b) Dissolution of ammonium chloride.  

c) A gas adsorbed on a solid.  
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10. State and explain Hess’s law of constant heat summation. 

11. For the equilibrium, 2 NOCl (g)                2 NO(g) + Cl2(g), the value of equilibrium 

constant Kp is 1.8 x 10-2 at 500 K.  

a) Write the relation between  Kp and Kc.  

b) Calculate Kc for this reaction at the same temperature.  

12.  pH of a soft drink is 5.8.  Calculate its hydronium ion concentration. 

13.  In a process 701 J of heat is absorbed by a system and 394 J of work is done by the system. 

The change in internal energy for the process is ------- 

14. Write conjugate acid and conjugate base for      H2O and HSO4
- 

 Answer any 3 questions from 15 to 20 (4 score each) 

15. On a ship sailing in Pacific Ocean where temperature is 23.4o C, a balloon is filled with 2L 

air. What will be the volume of the balloon when the ship reaches Indian Ocean, where 

temperature is 26.1oC ? 

16.  a) What is free expansion. 

b) State 1st law of thermodynamics. Give its mathematical expression.  

c) What is entropy?  

17.  (a)  What is ionic product of water ? 

 (b)  How it varies when temperature changes? 

18. In the Celsius Scale, Melting point of ice is 0oC. Another Scale of temperature is based on 

absolute Zero.  

a) Identify the scale 

b) What is the Volume of a gas at absolute zero temperature? 

c) Ideal Gas equation is true for ideal gases only. There is a modified form of ideal gas 

equation applicable to all gases. Give the name of modified form of ideal gas equation and 

write down it. 

19. a) What is a spontaneous process?  

b) For the reaction, 4Fe(s) + 3O2(g)           2 Fe2O3 (s), the entropy change is - 549.4 J K-1 

mol-1 at 298 K. Inspite of the negative entropy change, why is the reaction spontaneous? 

Given ∆Ho  = - 1648 kJ mol-1.  

20. The solubility product of salt is related to its solubility. 

a) Give the relation between solubility product and solubility of BaSO4. 

b) The solubility product of BaSO4 is 1.2 x 10-10 at 298K. Calculate the solubility of BaSO4 

at 298K.  
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Answer any 3 questions from 1 to 6. (2 score each) 

1 Consider the following isotherms of a gas. 

 

 

 

 

 

a) Which Gas law is illustrated by these diagrams?              

b) Draw PV is against P diagram. 

Ans :  a) Boyle’s Law. 

                                     

b) 

 

2. Write the ideal gas equation and mention each of the terms in the equation. 

Ans : pV=nRT 

R is called Universal Gas Constant. Ideal Gas equation is also called Equation of state. 

3. Classify the following into extensive and intensive properties.  

Temperature, Pressure, Volume, Internal energy, Entropy, Enthalpy. 

Ans. Extensive property – Internal energy, Entropy, Enthalpy, Volume  

            Intensive property – Temperature, Pressure.  

4. Differentiate an isolated system from a closed system. 

Ans.  Isolated system – It cannot exchange energy or matter with surroundings  

Closed system – It can exchange energy but not matter with surroundings 

5. Give the Lewis concept of acids and bases with suitable example.    

Ans: According to this concept, acids are electron pair acceptors and bases are electron pair 

donors. Example for Lewis acids are BF3, AlCl3 etc. Example for Lewis bases are NH3, 
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H2O. 

6. Examine the chemical equilibrium, 4NH3(g) + 5O2 g)            4 NO(g) + 6H2O(l) 

Write the expression for equilibrium constant (Kc) for the above equilibrium.  

Ans:  Kc = 
[𝑁𝑂]4 [𝐻2𝑂]6

[𝑁𝐻3]4 [𝑂2]5  

Answer any 4 questions from 7 to 14 (3 score each) 

7. A balloon is filled with hydrogen at room temperature. It will burst if pressure exceeds 0.2  

bar. If at 1 bar pressure the gas occupies 2.27 L volume, up to what volume can the balloon 

be expanded? 

Ans : According to Boyle’s law p1V1 = p2V2 

If p1 is 1 bar, V1  is 2.27 L. 

If p2 = 0.2 bar, Then V2 = 
𝑝1𝑉1

𝑝2
     

8. a) What is Boyle point or Boyle temperature? 

b) At high altitudes, a pressure cooker is used for cooking food. Why? 

Ans: (a) The temperature at which real gases obey ideal gas equation over an appreciable 

range of pressure is called Boyle temperature or Boyle point.  

b) At high altitudes, the atmospheric pressure is low. So liquids boil at lower temperatures 

than at sea level and hence a pressure cooker is used for cooking food. 

9. Identify the entropy values in the following changes  

1) Ice is changed to water. 

2) Dissolution of ammonium chloride.  

3) A gas absorbed on a solid.  

Ans.  

1 ) ∆S- +ve  

2 ) ∆S- +ve  

3 ) ∆S- -ve  

10. State and explain Hess’s law of heat summation. 

Ans. The law states that the total enthalpy change of a reaction will be the same whether the 

reaction takes place in a single step or in several steps.  

Consider a reaction in which reactant A is converted to product B in a single step. Let the 

enthalpy change be ∆H. Let the same reactant A be converted to C, then D and finally to B. 

Let the heat changes be ∆H1, ∆H2 and ∆H3 

According to Hess’s law ∆H = ∆H1 + ∆H2 + ∆H3 
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11. For the equilibrium, 2 NOCl (g)                2 NO(g) + Cl2(g), the value of equilibrium 

constant Kp is 1.8 x 10-2 at 500 K.  

a) Write the relation between  Kp and Kc.  

b) Calculate Kc for this reaction at the same temperature.  

Ans: Here Kp= 1.8 x 10-2, R = 0.083 L bar/K/mol, ∆n = nP(g) - nR(g) = 3-2 = 1, T = 500K 

Kp = Kc(RT)∆n;  1.8 x 10-2 = Kc (0.083 x 500)1  

Kc = 1.8 x 10-2/(0.083 x 500) = 4.33 x 10-4 

12.  pH of a soft drink is 5.8.  Calculate its hydronium ion concentration . 

Ans:   pH = log 1/[H3O
+],    5.8 = log 1/[H3O

+ ]      So   1/[H3O
+ ]  =  antilog 5.8 = 6.3 x 105 

Therefore   [H3O
+]  =  1/6.3 x 105   =   1.59 x 10-6M 

13.  In a process 701 J of heat is absorbed by a system and 394 J of work is done by the system. 

The change in internal energy for the process is ------- 

Ans: Here q = 701 J and w = -394 J. ∆U = q + w = 701 + -394 = 307 J 

14. Write conjugate acid and conjugate base for      H2O  and  HSO4- 

  Ans:  H2O   -   conjugate acid: H3O+         conjugate base : OH –  

HSO4-  -  conjugate acid: H2SO4       conjugate base : SO4 2– 

Answer any 3 questions from 15 to 20 (4 score each) 

15. On a ship sailing in Pacific Ocean where temperature is 23.4o C, a balloon is filled with 2L 

air. What will be the volume of the balloon when the ship reaches Indian Ocean, where 

temperature is 26.1oC ? 

Ans :  V1 = 2L,                        T2 = 26.1+273 = 299.1 K 

             T1 = (23.4+273) K              = 296.4 K 

From Charles law: 
𝑉1

𝑇1
 = 

𝑉2

𝑇2
 

16.  a) What is free expansion. 

b) State 1st law of thermodynamics. Give its mathematical statement.  

c) What is entropy?  

Ans.  a) Expansion of gas into vacuum . P =0 , ie , W = 0 

b) It is law of conservation of energy. It states that energy can neither be created nor 

be destroyed , but one form cannot be changes to another .  

Mathematical statement - ∆𝑈 = 𝑞 ± 𝑊 

c) The degree of disorder or randomness. It is denoted by ∆𝑆, ∆𝑆 = qrev / T  

17.  (a)  What is ionic product of water ? 

 (b)  How it varies  when temperature changes? 
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Ans:  a) It is defined as the product of the molar concentration of hydronium ion 

and hydroxyl ion in water or in any aqueous solution. At room temperature, value of 

Kw = 10-14 

b) Value of Kw increases when temperature is increased. 

18. In the Celsius Scale, Melting point of ice is 0oC. Another Scale of temperature is based on 

absolute Zero.  

a) Identify the scale 

b) What is the Volume of a gas at absolute zero temperature? 

c) Ideal Gas equation is true for ideal gases only. There is a modified form of ideal gas 

equation applicable to all gases. Give the name of modified form of ideal gas equation and 

write down it. 

Ans:  a) Kelvin Scale. 

b) Zero 

c) [p+an2 ]/V2 (V-nb) = nRT             a and b are called Van der waals constant 

This equation is also known as Van der waals equation. 

19. a) What is a spontaneous process?  

b) For the reaction, 4Fe(s) + 3O2(g)           2 Fe2O3 (s), the entropy change is - 549.4 J K-1 

mol-1 at 298 K. Inspite of the negative entropy change, why is the reaction spontaneous? 

Given ∆Ho  = - 1648 kJ mol-1.  

Ans:  a) It is a process that takes place without the help of any external agency.  

b) Spontaneity of a reaction is mainly determined by ∆G not by ∆S.  

Here ∆Ho  = - 1648 kJ mol-1 = -1648 x 103 J/mol.  

∆So  = - 549.4 J K mol-1 and T = 298 K  

We know that ∆G0  = ∆H0  - T∆S0 

   = -1648 x 103  – 298 x -549.4 = -1811.72 x 103  J/mol  

Since ∆G0  is negative, the process is spontaneous. 

20. The solubility product of salt is related to its solubility. 

a) Give the relation between solubility product and solubility of BaSO4. 

b) The solubility product of BaSO4 is 1.2 x 10-10 at 298K. Calculate the solubility of BaSO4 

at 298K.  

Ans:  i) BaSO4 (s) Ba2+ (aq) + SO4 2- (aq) So, KSP = S2  

ii) Here KSP = 1.2 x 10-10 So, S = √KSP = √(1.2 x 10-10) = 0.109 M 


