
B.Sc. SEM-2 Paper –C4 –Physical Chemistry

Set- 1

I. Multiple Choice Question: (15x1=15)
1. Two moles of an ideal gas expand spontaneously into a vacuum. The work done

is (a) 2J (b) infinity (c) zero (d) none of these
2. The Work differential dw is (a) a state function (b) an exact differential (c) an

inexact differential (d) none of the above
3. The adiabatic process is (a) isochoric (b) isobaric (c) isenthalpic (d) isentropic
4. Which is an intensive property (a) U (b) H (c) G (d)Cp

5. For a reaction, ∆U = -18.5 kJ/ mol and ∆ng = 2. The reaction is (a) in equilibrium
(b) exothermic (c) endothermic (d) spontaneous

6. The heat change at constant volume, qv is equal to (a) ∆U (b)∆H (c) ∆G (d) RT
7. The heat change at constant pressure, qp is equal to (a) ∆U (b) ∆H (c) ∆G (d) RT
8. The ∆H for a reaction is independent of (a) T (b) the path followed (c) the initial

and the final states (d) ∆V
9. The variation of enthalpy of reaction with temperature is given by (a) Hess’s law

(b) Kirchhof’s equation (c) Henry law (d) Raoult’s law
10. The heat of neutralization of CH3COOH and NaOH is (a) zero (b) less than 57.1

KJ (c) more than 57.1 KJ (d) 57.1 KJ
11. Select the incorrect relation (a) G= H-TS (b) G = A-PV (c) A=U-TS (d) –A = -

G+PV
12. Identify the path function among the following: (a) A (b) G (c) w (d)U
13. What is a chemical potential(a) partial molar enthalpy (b) partial molar volume (c)

partial molar internal energy
14. A solution is a (a) homogeneous mixture of only two components (b)

homogeneous mixture of any number of components (c) hetrogenous mixture  (d)
any thing mixed with water gives a solution

15. Which colligative property is used to determine the molar mass of a protein (a)
Rise in boiling point (b) Depression in freezing point (c) Osmotic pressure (d)
Relative lowering of vapour pressure

II. Very Short Answer Type Question: (5x2=10)
1. Define Osmotic pressure?
2. What is a semi permeable membrane? Give two examples?
3. Define molality with its unit?
4. State  Henry’s Law?
5. Define free energy Function G?

III. Short Answer Type Question: (7x5 =35)



1. Define and give the mathematical statement of the First Law of
Thermodynamics?

2. Derive a relationship between Cp and Cv?
3. Give a brief description of ‘Adiabatic flame temperature and Explosion

temperature?
4. Give the relation between G and A?
5. Give the mathematical expression for Joule Thomson coefficient?
6. Define Kp and Kc and give the relationship between the two?
7. State Raoult’s law of relative lowering of vapour pressure? How this law can be

used for determining molar mass of a dissolved substance?

Set- 2

I. Multiple Choice Question: (15x1=15)
1. The  concentration unit independent of temperature is (a) molality (b)

molarity (c) normality (d) mass-volume percentage
2. Regardless of the atmosphere pressure the boiling point of a solution

as compared to that of pure solvents (a) same (b) lower (c) higher
(d)any of the above

3. Select the wrong statement: (a) Freezing point of water decreases with
pressure (b) Freezing point of sulphu r increases with the pressure (c)
Melting point of solids is independent of pressure (d) If density of the
soli

4. Van’t Hoff factor will be (a) one for normal substances (b) more than
one for associating solutes (c) less than one for dissociating solutes (d)
one for solutes reacting with the solvents

5. What is chemical potential? (a) partial molar enthalpy (b) partial molar
volume (c) partial molar free energy (d) partial molar internal energy

6. Enthalpy Change on mixing of ideal gases, ∆Hmix (a) zero
(b) positive (c) negative (d) all of the above

7. What is true of a spontaneous process?(a) ∆G0 =  0 (b) ∆G = -ive
(c) ∆G = +ive (d) ∆S = +ive

8. Correct equation to estimate ∆G, during a process (a) ∆H + T∆S
(b) -∆H+T∆S (c) ∆H - T∆S (d) -∆H - T∆S

9. A Spontaneous process (a) is reversible (b) is irreversible (c) may be
reversible or irreversible depending on whether equilibrium is
maintained throughout the process (d) may be reversible or irreversible
depending on the value of ∆S



10. The ∆H for a reaction is independent of (a) T (b) the path followed
(c) the initial and the final states (d) ∆V

11. The Boltzmann entropy equation is (a) S=k ln W (b) S = 2k ln W (c) S
= K/ ln W (d) S = K ln V2/V1

12. A solution is said to be dilute, till the concentration of the solute can
cause only negligible (a) solute- solute interaction (b) solvent – solvent
interaction (c) solute- solvent interaction (d) non of the above

13. Isotonic solutions have the same osmotic pressure at the same
temperature and have the same (a) molar concentration (b) molar
volume(c) strength (d)  percentage of solute by weight

14. Correct equation relating rise in boiling point of a solution with
concentration (a) ∆T = kb/m (b) ∆T = m X kb (c) ∆T = Kb/M (d) ∆T =
M X Kb

15. Mole fraction of a solute in a dilute solution is equal to (a) relative
lowering of vapour pressure of the solvent (b) relative lowering of
vapour pressure of solute (c)lowering of vapour pressure of solution
(d) molality of the solution

II. Very Short Answer type Questions: (5x2=10)
1. Name the various colligative properties?
2. What is spontaneous process?
3. State law of mass action?
4. What are the criteria of spontaneity?
5. What is an adiadatic process?

III. Short Answer type Questions: (7x5 =35)
1. Explain briefly reverse osmosis? What is its applications?
2. van’t Hoff equation for osmotic pressure?
3. Differentiate between ideal and non-ideal solution?
4. State the law of Chemical equilibrium. How can it be derive on

thermodynamic considerations?
5. Explain the term residual entropy with examples?
6. What is bond energy? How various bond energies are determined?
7. Derive an expression for the work done in the isothermal reversible

expansion of a real gas?


