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1. Answer any five questions of the following:             1×5=5 

(a) Examine whether (cosAx+ sinBx) is an eigenfunction of (d2/dx2).  

(b) What is the S.I. unit of polarizability?  

(c) What is the driving force in osmosis? 

(d) Write down the net cell reaction of Weston cadmium cell. 

(e) Find A2, where A = xpx; x and px are position and momentum, respectively. 

(f) Four phases of any one component system cannot coexist in equilibrium.  Justify. 

(g) Show schematically the plot of log f versus . 

(h) Define “critical solution temperature” of a binary liquid system. 

 

2. Answer any two questions of the following:           5×2=10 

(a) (i) Calculate mean ionic activity for a 0.01 molal solution of La2(SO4)3 at 25°C,    

where the mean activity coefficient is 0.265. 

         (ii) Electrode potential is an extensive property. – Explain. 

(iii) Predict the nature of variation of molar polarisation with inverse of temperature for 

following molecules: CH3Cl, CCl4, C6H6 and HCl                                                  2+1+2 

(b) Normalize the wave function Φm = Aeimϕ  of azimuthal angle (ϕ) of a rigid rotator. 

If the operator of z-component of angular momentum is, (
h

2πi

∂

∂ϕ
), find z-component of 

angular momentum. Comment on the result.       4+1 



(c) (i) How HCl can be used as a primary standard solution? 

(ii) 1.0 molal aqueous solution of hydrofluoric acid (HF) has a freezing point -1.91°C. 

Calculate the degree of ionisation of HF in solution. What is the ionisation constant of 

the acid?                                           2+3 

(d) (i) Explain the principle of determination of pH of a solution using quinhydrone 

electrode. 

(ii) How does the elevation of boiling point (∆Tb) depend on the mole fraction of 

solute?                                                                                                                        3+2 

                                                                                                                                                                                 

3. Answer any one question of the following:         10×1=10 

      (a) (i) “Elevation of freezing point may occur in solution.”  Comment. 

 (ii) At 25°C, the standard electrode potential for the Ag+/Ag electrode is 0.7991 V and    

solubility product for AgI is 8.2 x 10‾17. What is the standard electrode potential for 

I‾/AgI/Ag? 

          (iii) An ideal solution need not be a dilute solution.  Comment. 

          (iv) What are Hartree orbitals? 

          (v) Write the Clausius-Mosotti equation.                                                        2+3+2+2+1 

(b) (i) Assuming logγ
i

= −AZi
2√μ , find the expression of logγ

±
 in a solution having 

ionic strength μ. 

(ii) Derive the expression of liquid junction potential of a concentration cell with two 

hydrogen electrodes with different activity of HCl solutions. 

(iii) Polarisability of CCl4 is independent of temperature whereas that of CHCl3 changes 

with temperature. – Explain.                                                                                                        

(iv) Calculate the ionic strength of the resulting solution obtained by mixing 25 ml 

0.002 M K4[Fe(CN)6] solution and 75 ml 0.003 M K3[Fe(CN)6] solution.         2+4+2+2 

 

 

                                   


