Carmel College of Arts, Science and Commerce for Women
Semester end Examination, october-2016
Semester III B.Sc                                                                                       date :31/10/2016
Course: Chemistry paper-ii (CH-203 Organic and Inorganic )
time: 2Hrs                                                                                                               marks :60                      
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 2,3,4 there is choice for question A 

SECTION I (ORGANIC CHEMISTRY)

1. Answer any five of the following questions.
i) a) List the possible electronic transitions in cyclohexanone. 



       (1)
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b) Which transitions would be expected to be observed in the UV and visible regions of the spectrum? 








                               (1)

ii) Identify the functional groups in any two of the following and also indicate where  its absorption band will appear in an IR spectrum.

 


                   (2)
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iii) Write IUPAC names of these two compounds.




       (2)
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iv) Write the products of the following reaction and also indicate if the nature of alcohol is acidic or basic.








                   (2)
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v) Write the structural formula of the following compounds.



       (2)
a) 3-methyl-4-(3(-methylphenyl)but-2-enal
b) methoxycyclohexane
vi) Give one simple chemical test that would distinguish between diethyl ether and acetone.  

                                                                                                                                                       (2)
vii) Arrange the following compounds in order of their increasing solublities in water. Justify.











                               (2)

2-butene, 2-butanol, diethyl ether, butanal
2. A) i) Identify the chromophores present in the following two compounds and indicate if the compounds can be distinguished by UV-Vis spectroscopy.


                   (3)


[image: image5.wmf]
ii) Identify the acidic hydrogens in the following compounds. Which compound has the most acidic hydrogens? Give an explanation for your choice.


                               (2)
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OR

A) i) How might the following pairs of compounds be distinguished by infrared spectroscopy.(3)
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ii) Write the steps involved in the formation transformation.



                   (2)
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 B) i) Use the Woodward-Fieser rules to predict the λmax values for the following compound.   (3)
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ii) Complete the scheme given below.





                   (2)
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3. A) i) Write the products obtained from the following reactions with mechanism.
      (3)
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ii) Draw and compare UV spectra/diagrams for compounds A and B.  Label and compare λmax and εmax of compounds A and B in the spectra/diagrams.


                               (2)
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3 A) Write the product of the following reaction with mechanism. Name the rearrangement involved. How can IR sprectroscopy indicate the formation of the product.
                               (5)
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B) i) A mixture of benzaldehye and cyclohexanol can easily be separated by preparing a 2,4-DNP derivative of benzaldehyde.  Write the reaction for the preparation of the 2,4-DNP derivative of benzaldehyde with mechanism.




                               (3)

ii) Write the structure of the product formed from the following reactions with mechanism.     (2)
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4. A) i) Tertiary alcohols with three different R groups on the carbon bonded to OH can be prepared by three different Grignard reagents. Write the three different Grignard reactions that can be used to prepare the following alcohol.




                               (5)
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A) i) Suggest short and efficient reaction sequences suitable for the preparation of the following compound from the given starting material.  




                               (5)
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B) i) Complete the following reaction with mechanism. 




       (3)
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ii) Match each compound to the correct IR spectrum, and give a brief reason for your selection.
                                                                                                                                                       (2)
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....4/-

Cont….4/- Semester III Chemistry paper-II……….
[image: image20.emf]
Spectrum-2

SECTION II: (INORGANIC CHEMISTRY)
Q5]           Answer any five                                                                                         (2x5= 10)

i) Calculate the oxidation number of Cl in HClO2 and Mn in K2MnO4.

ii) What are redox reactions? Give one example.

iii) Identify the specie undergoing oxidation and the specie undergoing reduction in the following reactions.
a)     2HNO3 + 3H3PO3                        2NO + 3H3PO4 + H2O

b)     CuS + 2NO3- + 4H+                     Cu2+ + 2NO2 + S + 2H2O

iv) A part of the Latimer diagram for nitrogen oxides in given below. Is NO stable with respect to disproportionation under standard conditions at 25°C? Give reasons.                                                                                                

                                                           1.00V          1.59V 

                                            HNO2              NO               N2O.
v) Give the configuration of Erbium atom and Sm2+ ion.

vi) Define lanthanide contraction.
vii) The basicity of lanthanide hydroxides decreases across the lanthanide series. Explain.

Q6A]  i)   The Latimer diagram for Manganese in acidic solution is given below at 25°C. Find the   standard reduction potential for the reduction of MnO2 to Mn3+ from the potentials listed.(3)
                           0.56 V                2.26 V                  0.95 V             1.51 V            -1.18 V

               MnO4-               MnO42-              MnO2 (s)                Mn3+                   Mn2+               Mn (s)
ii) The colour of Lanthanide complexes are not affected by the ligand. Explain.                        (2)
OR
Q6A]  i) Write a short note on the magnetic properties of lanthanide.                                         (3)
          ii) Given the following standard reduction potentials, construct the Latimer diagram.                                                                                                  
                                                                                                       E°red(V)                                (2)
                   BrO4– + 2H+ + 2e–                    BrO3– + H2O            1.745 V

                   BrO3– + 5H+ + 4e–                    HBrO + 2H2O          1.49 V
                   BrO3– + 6H+ + 5e–                    ½ Br2(l) + 3H2O       1.513 V
                   HOBr + H+     + e–                      ½ Br2 (l) + H2O       1.584 V
                   Br2 (l) + 2e-                                2Br–                         1.078 V
Q6 B] i) Lanthanide’s are extracted from the mineral Monazite sand, explain how this process is done.                                                                                                                                              (3)
ii) List the different methods that can be used to separate lanthanide elements from each other. 
                                                                                                                                                       (2)
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PARENT VALUES AND INCREMENTS FOR DIFFERENT SUBSTITUENTS/GROUPS:

I) CONJUGATED DIENE CORRELATIONS:

i) Base value for homoannular diene = 253 nm

ii) Base value for heteroannular diene = 214 nm

iii) Alkyl substituent or Ring residue attached to the parent diene = 5 nm

iv) Double bond extending conjugation = 30 nm

v) Exocyclic double bonds = 5 nm

II) α, β UNSATURATED CARBONYL COMPOUNDS OR KETONES:

1. Base value:  a) Acyclic α, β unsaturated ketones = 214 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 aldehydes = 210 nm

e) α, β unsaturated carboxylic acids & esters = 195 nm

2. Alkyl substituent or Ring residue in α position = 10 nm

3. Alkyl substituent or Ring residue in β position = 12 nm

4. Alkyl substituent or Ring residue in γ and higher positions = 18 nm

5. Double bond extending conjugation = 30 nm

6. Exocyclic double bonds = 5 nm

CHARACTERISTIC IR ABSORPTIONS OF FUNCTIONAL GROUPS

	Functional Group
	Characteristic Absorption(s)(cm-1)

	Alkyl C-H Stretch
	2950 - 2850 (m or s)

	sp2 C-H Stretch
Alkenyl C=C Stretch
	3100 - 3010 (m)
1680 - 1620 (v)

	Alkynyl C-H Stretch
Alkynyl C=C Stretch
	~3300 (s)
~1600 - 1690(v)

	Aromatic C-H Stretch
Aromatic C-H Bending
Aromatic C=C Bending
	~3030 (v)
860 - 680 (s)
1700 - 1500 (m,m)

	Alcohol/Phenol O-H Stretch
	3550 - 3200 (broad, s)

	Carboxylic Acid O-H Stretch
	3000 - 2500 (broad, v)

	Amine N-H Stretch
	3500 - 3300 (m)

	Nitrile C≡N Stretch
	2260 - 2220 (m)

	Aldehyde C=O Stretch
Ketone C=O Stretch
Ester C=O Stretch
Carboxylic Acid C=O Stretch
Amide C=O Stretch
	1740 - 1690 (s)
1750 - 1680 (s)
1750 - 1735 (s)
1780 - 1710 (s)
1690 - 1630 (s)

	Amide N-H Stretch
	3700 - 3500 (m)
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