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1. Answer any four of the following questions:             10×4 = 40 

 

(a) (i) Justify:  

(I) Ionic product and dissociation constant of water are not identical.  

(II) Methyl orange is an unsuitable indicator for the titration of acetic acid by NaOH.  

(ii) What are acid-base indicators? What is the mechanism behind color change of an 

indicator? Define indicator constant.            2+2+(2+2+2) = 10 

 

b) Establish the relation between degree of dissociation and dissociation constant of a weak acid. 

Elaborate Ostwald’s dilution law from this expression. “Equivalent conductance increases while 

the specific conductance decreases with decrease in concentration.” - Explain. Why do the 

lithium ions move slower than potassium ion in water?       3+2+3+2 = 10 

 

c) Write down the advantages of calomel electrode. Why are KCl and NH4NO3 used in salt 

bridge? Write down the criterion of spontaneity in terms of Ecell. For the cell, H2│HCl│AgCl, 

Ag; E° = 0.2 V. If the measured emf is 0.4 V, what is the pH of HCl solution? [P(H2) = 1 atm].  

           2+2+2+4 = 10 

 



d) Distinguish between order and molecularity. What is pseudo-first order reaction? Some 

PH3(g) is introduced into a flask at 600°C, where it decomposes into P4(g) and H2(g) and the 

reaction goes to completion. The total pressure is given below as a function of time.  

Time (min.)       0                      40                     80 

P (mm)    100  150                  166.7   

Show that the decomposition is first order and find out the rate constant.                     2+2+6 = 10 

 

e) Define quantum efficiency and molar extinction co-efficient. Comment on the statement, 

“optical density is an additive property”. A dye solution of concentration 0.01 g/cc absorbs 40% 

of blue light in a cell of thickness 1 cm. What should be the concentration to ensure a 90% 

absorption in the same cell?                  (2+2)+2+4 = 10 

 

f) (i) Justify:  

(I) Debye-Hückel theory is applicable only to slightly contaminated distilled water.  

(II) Weak acids cannot be titrated by a weak base volumetrically.  

(ii) Predict the shape of titration curves during conductometric titration of (i) NH4Cl vs. NaOH 

(ii) CH3COONa vs. HCl (iii) BaCl2 vs. H2SO4          2+2+6 = 10 

 

 

 


