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l. (a) Define extensive and intensive properties with suitable examples.
(15 Marks)

(b) i) Derive the expression for the work done when 'n' moles of an ideal gas expand

isothermally and reversibly from volume Vr to Vz.

(15 Marks)

ii) Five moles of an ideal gas at the initial pressure of 1.5 atm at 10 oC were

expanded reversibly under isothermal conditions to a final pressure of 0.5 atm.

Calculate the work done by the gas and change in intemal energy. (R:8.314 J

mol-l K-1;

(25 Marks)

(c) i) Define the term heat capacity and from the basic thermodynamic relations show

that the isobaric heat capacity (Co ) is given by ,, =(#),

(20 Marks)

ii) The molar isobaric heat capacity Cp for NH3 gas over the temperature range T1

to Tz is given byC" = q+bT + cT2 , where Z is a temperature ( in Kelvin) and

a, b and c are constants. Show that the change in enthalpy ( AIl ) when the

temperature of one mole of NH3 gas increased from Tr to Tz is given by

AH =, a(rz-r,>*f,rr| -r,')+irr| -n') (25 Marks)

Contd. ".



2. (a) i) Write the mathematical expressi6n for the second law of thermodynamics.

(10 Marks)

iD Show that the entropy change (AS) for one mol of an ideal gas expand from
volume Vt to Vz and temperature Tl to Zz is given by

A^e = c,. hral* Rhl,L)"\2,) \v,)

(20 Marks)
(b) The following redox reaction occurs in a cell:

Bi(s) + 3Fe3* (aq) -+3Fe2* (aq) + Bi3* (aq)

(D Write down the half cell reaction and identifu the oxidizing agent.

(ii) How many electrons are transferred in the redox reaction

(iii) Represent the electrochemical cell for the cell reaction

(iv) Calculate the standard cell potential (E!"n) for this cell.

LEt 
"r., r"r, 

= 0.77 lV, Ee",r* 
t Bi = 0.3lIVl

(40 marks)

(c) Determine the F$,, and E",,, of the following cell:

Sn(s) / Snz* (aq,0.225M) // pb2* @q,0.015M) / pb(s)

lEuru"-, ru = -0.I26V, ELu, r, = -0.I40V1

' 
(30 Marks)


