
CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN
SEMESTER END EXAMINATION-OCTOBER 2018            
  SUBJECT:  PHYSICAL AND ORGANIC   CHEMISTRY (PAPER I CHC-103)
Semester III of B.SC            Time: 2 hours           Date: 20/10/2018                       Marks: 80
Instructions: 1) Answers to the two sections should be written on separate books.
                     2) All questions are compulsory
                     3) Figures to the right indicate full marks
                     4) For questions 2,3,5,6, there is choice for question A 
                                           
SECTION A (Physical Chemistry)
Q1. Answer ANY FIVE:                                                                    (2X5=10 mks)
i) Explain in short the azeotrope of water- phenol system.
ii) Give 2 points of difference between the water system and carbon dioxide system.
iii) What is the effect of dilution on specific and equivalent conductance?
iv) What is the function of the salt bridge?
v) What is the effect on critical solution temperature, if hydrocarbon is present as an impurity in water-phenol system?
vi) What is phase rule? Explain the terms involved.
vii) Write the equation and electrode representation of calomel electrode.
                                                                                               
Q2.A)i) State Raoults Law. Draw a vapour pressure -composition diagram showing deviations from Raoults Law with examples.                  (4 mks)                                                                                     
           ii) Describe the Sulphur system with a diagram.                                  (3mks)
OR
A) i) Explain Distillation of non-ideal liquid mixtures using temperature- composition curves.                                                                              (4 mks)                                                                                     
         ii) Describe the lead-silver system with a diagram                               (3mks)

B) i) Derive an equation for emf of the following cell
Ag /AgCl (s), Cl- (a1)  // Cl- (a2), AgCl (s) / Ag                                        (4 mks)                                                                                     
 
ii) Calculate the equilibrium constant for the reaction
Cu(s) + 2 Ag+ (aq) == Cu+2(aq) + 2 Ag(s)
Given std. reduction potentials as follows:
Eo Ag+/Ag = 0.80V and Eo Cu+2/Cu  = 0.34V                                               (4 mks)                                                                                     


Q3. A) i) Describe the moving boundary method to determine the transport  number.                                                                                            (4 mks)                                                                                                                                                                                                                                                                                                                                                
      ii)  Given std reduction potential of the following electrodes
                Eo Cu+2/Cu = 0.337V
                Eo Al+3/ Al  = -1.66 V
                Can we store 1M CuNO3 soln in Aluminium vessel? Why?          (3mks)
OR
                A) i)  Write a note on  conductometric  titrations  explaining the different       types of titrations.                                                                       (4 mks)                                                                                                                                                                                                                                                                                                                                               
            ii) What is Liquid Junction Potential. How is it determined?              (3mks)
                                                                                                              
                                          

 B)  i) Describe the sodium chloride- water  system with a diagram          (4 mks) 
                                                                                    
[bookmark: _GoBack]     ii) 18.2 g of a substance is dissolved in 100g of water at 50ᵒC. The lowering of vapour pressure produced is 5mmHg. Calculate the molecular mass of the substance. The vapour pressure of water at 50oC is 92mmHg.         (4 mks)                                                                                              
                                       .                                                                  

SECTION B

Q. 1 Answer ANY FIVE from the following:			       (2x5=10 mks)             
i) How will you convert Acetyl chloride to Acetamide?				            ii) Explain Hoffmann degradation with an example. 				                                      
iii) Explain the term zwitterion with an example.					                           iv) What is mutarotation?
v) How will you prepare phenol from aniline?	                                        
vi) State Beer- Lambert Law and give its mathematical equation.                                                                              
vii) Draw β-D-glucopyranose using Haworth projection.


Q.2 A] i) Explain the following terms used in U.V spectra with an example. (4 mks)                                                                                                
            a)Chromophore   b)Bathochromic shift                                                           	

           ii)Propose a mechanism for the following reaction                              (3mks)
      


OR

iii) Outline Killiani Fisher synthesis with an example                                   (4 mks)
                                                                                     
iv) Show how Valine can be prepared by Gabriel phthalimide synthesis.      (3mks)


B] i) Apply Woodward-Fieser rules and calculate absorption maxima of the following compounds.                                                                                    (4 mks)                                                                                                                      







ii) Identify and complete the following name reactions:                              (4 mks)                                                                                     




Q3. A] i) Show the steps involved in the synthesis of [Gly-Ala-Phe] using Merrifield’s method.                                                                           (4 mks)
                                                                                     
            ii) With an example, explain the effect of conjugation in dienes on U.V spectra.                                                                                           (3mks)
                                                         OR
           iii) Why do alkyl halides follow Zaitsev’s rule, while quaternary amines violate the rule?                                                                            (4 mks) 
                                                                                    
           iv) Give one method each to protect amino and carboxylic acid group in amino acids.                                                                                    (3mks)

     B] i) Give any two ways to prepare amines.                                            (4 mks)   
                                                                                                    
         ii) Explain different types of electronic transitions possible in molecules on absorption of U.V-Vis light. Give suitable examples.                    (4 mks)                                                                                                                                        
***********************************************************
Woodward-Fieser Rules 
I] Conjugated diene
1) Base value for homoannular diene = 253nm
2) Base value for heteroannular diene = 215nm 
3) Alkyl substituent or ring residue = 5nm
4) Double bond extending conjugation = 30 nm
5) Exocyclic double bond = 5 nm

II] α,β unsaturated carbonyl compounds 
1) Base value: a) Acyclic α,β unsaturated ketones = 215 nm
                   b) 6 membered cyclic α,β unsaturated ketones = 215 nm 
                   c) 5 membered cyclic α,β unsaturated ketones = 202 nm
                   d) α,β unsaturated aldehyde = 210 nm
                   e) α,β unsaturated carboxylic acid and esters = 195 nm
     2) Double bond extending conjugation = 30 nm
     3) Exocyclic double bond = 5 nm
     4) Homoannular diene = 39 nm
     5) Increments for Substitution
	
	α
	β
	γ
	Δ

	-R
	10
	12
	18
	18

	-OH
	35
	30
	50
	50

	-OAc
	6
	6
	6
	6

	-Cl
	15
	12
	12
	12

	-Br
	25
	30
	25
	25
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