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EDO UNIVERSITY IYAMHO, EDO STATE 

FACULTY OF SCIENCE 

DEPARTMENT OF CHEMISTRY 

FIRST SEMESTER EXAMINATION, 2017/18 SESSION 

 

COURSE TITLE: ADVANCED PHYSICAL CHEMISTRY 

COURSE CODE: CHM 314  TIME ALLOWED: 3 HRS                 DATE: 2nd May 2018 

 

INSTRUCTION:  Attempt five (5) questions in all 

 

Question 1 

 

a. Discuss briefly on any two limitations of thermodynamics 

b. Write short notes on the followings: 

i. Cyclic process ii. Adiabatic process   iii. Isochoric process   iv. Standard state 

c. Show that for a thermodynamic system, the work done by a gas on expansion is given as  

w = –Pext × ΔV 

d. Find ∆E, q and w if 2 moles of hydrogen at 3 atm pressure expand isothermally at 50ºC and reversibly to a 

pressure of 1 atm.           [14 mks] 

 

Question 2 

a. Calculate the pressure-volume work done when a system containing a gas expands from 1.0 liter to 2.0 liters 

against a constant external pressure of 10 atmospheres.  

b.   Show that for an ideal gas the isothermal reversible expansion work done is given as 

   w = -nRT (inV2/V1) 

c. State the first law of thermodynamics and show that for an isothermal expansion of an ideal gas,      w = q 

d. Differentiate between an ideal solution and a non-ideal solution      [14 mks] 

 

Question 3 

a. Consider the reaction 

H2O(s) → H2O (l) 

For which 

∆H0 = 6.03 × 103J/mol and ∆S0 = 22.1J/K.mol 

Calculate ∆Suni and ∆G° at -10°C 

b. Given that ∆G = ∆H - T∆S, show that  ∆Suniv = -∆G/T 

c. Account for the higher entropy value of graphite when compared to diamond. 

d. State any two factors that favour the formation of a non-ideal solution    [14 mks] 

 

Question 4 

a. Explain the term colligative properties and list four colligative properties of a solution 

b. Find the osmotic pressure of an aqueous solution of BaCl2 at 288 K containing 0.39 g per 60 ml if the salt is 

60% dissociated. (Ba = 137; Cl = 35.5) 
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c. In the metallurgy of antimony, the pure metal is recovered via different reactions, depending on the 

composition of the ore as shown in the equations below: 

Sb2S3(s) + 3Fe(s) → 2Sb(s) + 3FeS(s)   ∆H = -125kJ 

Sb4O6(s) + 6C(s) → 4Sb(s) + 6C(s)   ∆H = 778kJ  

Calculate ∆S for each of these reactions at 25 ◦C and 1 atm. 

d. State Roult’s law and write the mathematical representation     [14 mks] 

 

Question 5 

a. A current of dry air was passed through a solution of 2.64 g of benzoic acid in 30.0 g of ether (C2H5OC2H5) 

and then through pure ether. The loss in weight of the solution was 0.645 g and the ether 0.0345 g. What is the 

molecular mass of benzoic acid? 

b. Write short note on the following: i. Vant Hoff factor   ii. Activity coefficient  iii. Molal elevation constant iv. 

Freezing point depression 

c. State the Zeroth’s  law of thermodynamic. 

d. Find the work done when one mole of the gas is expanded reversibly and isothermally from 5 atm to 1 atm at 

25°C. (R= 8.314).           [14 mks] 

 

Question 6 

a. Calculate the Van’t Hoff factor of an aqueous solution of BaCl2 containing 0.39g per 60cm3 at 288K, given 

that it is 60% dissociated. (Ba = 137; Cl = 35.5) 

b. State the Avogadro-van’t Hoff Law for Solutions and write the mathematical representation. 

c. Explain the principle behind the functioning of a heat engine. 

d. Differentiate between an isolated system and an adiabatic system. 

[14 mks] 

 

Question 7 

a. Using two relevant examples differentiate between intensive and extensive properties of a system 

b. Explain the concept of sign convention for heat and work done in a thermodynamic system 

c. At what temperatures is the following process spontaneous at 1 atm? 

Br2(l) → Br2(g) 

∆H° = 31.0 kJ/mol and ∆S° = 93.0 J/K / mol 

What is the normal boiling point of liquid Br2? 

d. Differenciate between a state function and a path function 

14 marks 

 


