CARMEL COLLEGE OF ARTS, SCIENCE AND COMMERCE FOR WOMEN
SEMESTER END EXAMINATION october 2015

SEMESTER: iii of B.sc                                                                          Date:21/10/2015

SUBJECT: ORGANIC & inorganic chemistry (paper-iI ch-203)

MARKS: 60                                                                                                             Time: 2 HRS 

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) What is the range of UV-Vis and IR radiations?



      (2)
ii) Microwave ovens emit waves of about 2450 MHz.  What is the wavelength of this light?                                                                                                           (2)

iii) Write IUPAC names of these two compounds.




      (2)
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iv) Write the products formed from the following reactions.  Indicate whether each reaction is an oxidation or an reduction.





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


      (2)
a) benzophenone
b) Benzyl methyl ether

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 boiling points/melting points. Justify.






      (2)

n-pentane, 2-pentanol, 3-methyl-2-butanol, 2-pentanone

2. A) i) Based on the IR spectrum and formula given (C5H10O), what functional groups may be present in this molecule? Provide the name of the functional group and the peak(s) that correspond to that functional group.

      (3)
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ii) Write the starting materials for the preparation of the following compound.
      (2)
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OR

A) i) Match the following 3 spectra with the compounds given below.
                (3)
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Spectrum I
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Spectrum II
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Spectrum III
ii) Show how Compound B can be prepared from Compound A. It may involve more than one step.







      (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 following reactions.






      (2)
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3. A) i) Write the products obtained from the following reactions with mechanism.(3)
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ii) Indicate if the following pairs of compounds can be distinguished by UV-Vis spectroscopy. Give a suitable explanation for your answer. 

      (2)
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OR
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A) i) Write the product of the following reaction with mechanism. Name the rearrangement involved.







      (3)


[image: image14.wmf]CHO

CN

-


ii) Predict the major characteristic IR absorption bands that would be given by the following compounds.  Also write the approximate wave numbers at which these IR absorption bands will appear in an IR spectrum.
      (2)
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B) i) A mixture of benzaldehyde and cyclohexanol can easily be separated by preparing a 2,4-DNP derivative of benzaldehyde.  Write the reaction of benzaldehyde with 2,4-DNP with mechanism.



      (3)

ii) Write the structure of the product formed from the following reactions.     (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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OR
A) i) Complete the following scheme. 
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Also indicate if the starting material and the product can be distinguished by UV spectroscopy. Justify your answer with a suitable explanation.

      (5)
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B) i) Complete the following scheme.

  



      (3)


[image: image19.wmf]H

O

C

H

3

NaOH

?

NH

2

-OH

?


ii) Which of the following compounds gives an IR spectrum with a peak at 3300 cm-1 (broad) and at 1640 cm-1?





                (2)
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SECTION II: (INORGANIC CHEMISTRY)                     20mks

Q.5 Answer any 5 of the following:
      10mks
a) A zinc rod is dipped in 1M solution of ZnSO4 . HCl is added to this solution.  Zinc overvoltage is 0.7V. Will the reaction be feasible if the concentration of H+ ions in solution is 10-4 M at 250?

b) Calculate the oxidation state of the underlined element in the following:

a) Na2SO4                         b) H3PO4

c) Post lanthanones show abnormally high densities. Why?

d) Lu shows +3 as the most stable oxidation state while for Ce it is +4. Why?

Give a method of preparation of ethyne using LaC2.

e) Define :                  a) redox couple          b) electrochemical series

f) Arrange the following hydroxides in the increasing order of acidity and give a suitable reason for your answer: La(OH)3, Gd(OH)3, Lu(OH)3, Ce(OH)3.
Q.6 A i) Answer the following questions based on Pourbaix diagram given below:      
                                                                                                                                 3mks 
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a) What does the region gfhm represent?

b) What does line dc indicate?

c) How is horizontal line different from a vertical line?

         ii) Discuss in brief about lanthanide contraction.                                           2mks
                                                                                  OR 
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Q.6 A i) Construct a frost diagram for the following:                                             3mks

−0.036


                                  + 0.771                                    −0.440

Fe+3                                        Fe+2                                         Fe0
III                                            II

         ii) Write a short note on complex formation in lanthanides.                          2mks
Q.6 .B. i) Explain the extraction of lanthanides by ion exchange method.
           3mks
          ii) What is Ellingham diagram?   How is it useful?                                      2mks
*******************
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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