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PHYSICAL CHEMISTRY

(CHEMICAL ENGINEERING)

Time: 3 hours.






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1.a)
Distinguish between ultra-violet, visible and infra-red spectrophotometers.

b)
Discuss with a sketch the working principles of infra-red spectrophotometer.  Mention about its applications.

2.a)
Define and explain about the following: 
i) Dipole moments ii) Molar polarization.

b)
The inter-nuclear distance in HCl molecule is found to be 1.26A0 and its dipole moment is 1.07 debye. Calculate the percent ionic character in this molecule.
3.
State and explain Nernst’s distribution law.  What are the conditions for the applicability of the distribution law?  What are the limitation of the law?  

4.
Explain about the term chromatography.  What are the main factors operating in chromatography?  Discuss about the following:


1.  Paper chromatography.
2.Thin layer chromatography.

5.a)
Define clear the quantum efficiency of a photo chemical reaction.

   b)
In the reation   
NH3+H2O+  hυ
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 N2 + NH2OH

The reaction mixture was exposed to a radiation of 2140 A0 at an intensity of 1.00X10-7 einstein per liter per second for 39.38 minutes.  After this exposure the concentration of N2 and hydroxylamine was 24.1X10-5 mole/liter, calculate the quantum efficiency of the reaction.
6.
Discuss about the following:  


a)  Fluoroscence 
b) chemiluminscence

c) Photography 

d) High and low quantum yields.

7.a)
Define and explain about osmotic pressure.

   b)
Derive relation between lowering of vapor pressure and osmotic pressure of a solution.

   c)
A 0.9% salt solution is isotonic with fluid in blood cells.  What is the osmotic pressure of this solution at 370C?  Assume that the salt is fully dissociated.  (The sat is NaCl)
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OR
8.a)
Explain clearly about depression of freezing points.

   b)
Discuss about any one method for determination of depression in freezing point ((Tf).
   c)
106gm of an aqueous solution of 6gm cane sugar (C12 H22O11) in water is progressively cooled.  At what temperature will the ice formation start?  How much ice  will have separated when the temperature reaches 1.870C. Kf=1.870 kg. mole. 
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