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 M.Sc., (First Year) Degree Examinations 
August / September 2015 

(Directorate of Distance Education) 

CHEMISTRY – I 

DECHEM – 1.01: Analytical Chemistry – I 

Time: 3hrs.]         [Max. Marks: 75/85 

Instructions to candidates: 

i) Scheme: 75 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C. 

 

ii) Scheme: 85 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C and ONE question from    

PART – D. 

 

PART – A   

1) Answer any TEN subdivisions of the following:  10 x 2 = 20 Marks 

a) Define the terms accuracy and precision. 

b) Mention the significant figures in 9.00 cm, 9.10cm and 90.0 cm 

c) Give an example each for complexation and precipitation reactions. 

d) What are organic precipitants and mention their uses? 

e) What is meant by co-precipitation? 

f) What is the principle underlying in liquid-liquid extraction? 

g) Define distribution coefficient and mention the factors affecting the same. 

h) What are aqueous and non-aqueous solvents? Give examples. 

i) What are agricultural pollutants? 

j) Explain the formation of photochemical smog. 

k) Write and explain the terms involved in Van Deemter’s equation. 

l) What are ion exchange resins? Name any two commercial names of cation/anion  

resisns. 

m) Mention the causes and consequences of lanthanide contraction. 

n) What are the advantages of GC-MS over GC? 

o) Define number average and weight average molecular weights of polymers. 
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PART – B  

Answer any TWO of the following questions: 2 x 8 = 16 Marks 

2) a)  Explain the types of errors with illustrative examples  and comment on methods of  

     minimizing errors in general.  

b) Explain the factors influencing the solubility of precipitates. (4 + 4) 

3) a)  What are partition forces and elaborate on dipole-dipole interaction with suitable  

      example?  

b)  Define COD and BOD and explain a method for the determination of COD of a sample.  

 (4 + 4) 

4) a)  Explain the relative merits and demerits  of DFHS techniques. 

      b)  Briefly explain the principle and application of gel-permeation chromatography. 

 (4 + 4) 

PART – C  

Answer any THREE of the following questions: 3 x 13 = 39 Marks 

5) a)  Find the mean, median and standard deviation for the following data: 

         10.73,  10.33,  10.74,  10.64,  10.55,  10.41,  10.63,  10.48,  10.60,  10.27 

b)  Explain the least square method to treat the data statistically. 

c)  Discuss the theory of precipitation. (4 + 4 + 5) 

6) a)  Establish the relation between percentage of extraction and distribution coefficient. 

b)  Write the reaction and properties of COOHCH3  as a solvent.  

c)  Discuss the affects of SOx, NOx, COX and CFCs on air pollution.  (4 + 4 + 5) 

7) a)  Explain the biochemical effects of As, Pb and Hg. 

b)  Discuss the plate theory and rate theory of chromatography. 

c)  Write the typical structure of cation and anion exchange resins and explain the  

     method of determining the ion exchange capacity. (4 + 4 + 5) 

8) a)   What are the mobile and stationary phases used in GSC and GLC. 

b)   Write the salient features of paper and thin layer chromatography.  

c)   Write a note on affinity chromatography. (4 + 4 + 5) 

9) a)   What are air quality standards? Explain the methods of monitoring air pollution. 

b)   Explain analysis of petrochemicals by GC.  

c)   Explain the basic principle and instrumentation of HPLC. (4 + 4 + 5) 
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PART – D  

   Answer any ONE of the following question: 1 x 10 = 10 Marks 

10)  a)  i)   Write a note on F and t-tests. 

     ii)   Explain acid base concept in non-aqueous solvents. 

 b) i)   Write a note on TCD, FID and ECD detectors used in GC. 

    ii)   Write the short note on multiple extraction process. (5 + 5) 

11)  a)  i)  What are the sources of zone broadening in chromatography? 

     ii)   What is meant by retention parameters and selectivity? 

 b)  i)   Briefly explain the principle of gel permeation. 

     ii)   What are the causes and consequences of global warming? (5 + 5) 

 

 

 

* * * * * * * 
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 M.Sc., (Final) Degree Examinations 
September / October 2015 

(Directorate of Distance Education) 

CHEMISTRY  

DECHEM 1.02: Inorganic Chemistry – II  

Time: 3hrs.]         [Max. Marks: 75/85 

Instructions to candidates: 

i) Scheme: 75 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C. 

 

ii) Scheme: 85 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C and ONE question from    

PART – D. 

 

PART – A   

1) Answer any TEN subdivisions of the following:  10 x 2 = 20 Marks 

a) What are colour centers? Explain with an example. 

b) Explain hydration energy. Mention its significance. 

c) Define: πσ , and δ  bonds. 

d) What is keto enol isomerisum? Give an example. 

e) With illustrative examples, explain the concept of Styx number. 

f) Even though the graphite and diamond are the allotropic modification of carbon,  

former is a conductor and latter is an insulation. Justify 

g) What are Psudohalogens? Give examples. 

h) Xenon forms several compounds with oxygen and/or fluoride why? 

i) Boranes are also known as inorganic benzene- Why? 

j) What is catenation? Explain with examples. 
 

k) What is macro cyclic effect? 

l) Mention the shortcomings of CFT. 

m) What are semiconductors? Explain the effect of temperature on conductivity of  

semiconductors. 

n) Identify the hybridization in the following:  

 3BrF  and 3NH . 

o) What is ionic radii? Enumerate the factors influencing ionic radii. 
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PART – B  

Answer any TWO of the following questions: 2 x 8 = 16 Marks 

2) a)  What are radius ratio rules? Calculate the maximum radius ratio, 
BA γγ for an atom  

      ‘A’ to fit in the simple cubic lattice of atom ‘B’. 

b)   Using MO theory, rationalize why the N – N bond distance in 
+

2N  is longer than that  

       in 2N . (4 + 4) 

3) a)  Discuss the VSEPR theory and explain the structures of 3BCl , 5PCl  and 4CH .  

b)   What are the conditions for hybridization? Discuss the geometries of molecules with  

      2, spsp   and 3sp hybridization.  (4 + 4) 

4) a)   Explain: “inner” and “outer” orbital complexes. Explain geometry and formation of  

      ( )[ ] +3

63NHCO  and [ ] −3

6COF . Predict their magnetic properties.  

b)   Explain the magnetic properties of [ ] −3

6FeF  and [ ] −2

4CoCl  using CFT. (4 + 4) 

PART – C  

Answer any THREE of the following questions: 3 x 13 = 39 Marks 

5) a)  Discuss the preparation, properties and bonding in 62HB .  

b)  Explain the preparation, structure and bonding in 44NS molecules. 

c)  Write a note on Wade’s rules. (4 + 5 + 4) 

6) a)   How are silicones prepared? Explain the characteristic properties of silicones and  

      their applications. 

b)   What are intercalation compounds? Mention their significance. Give suitable  

       examples.  

c)  With suitable examples, discuss the classification of metal carbides. What are their  

      uses? (5 + 4 + 4) 

7) a)   Explain the causes and consequences of Jahn-Teller distortion. Give examples. 

b)   Outline the preparation of 64 , XeFXeF  and 4XeOF . give their structures. 

c)   Give a brief note on silicone polymers. (4 + 5 + 4) 

8) a)  Write briefly on preparation and structures of 3, ClFClF  and 5IF  and mention their  

      uses. 

b)   What are Zeolites? Discuss their structure and applications.  

c)    What are Fajans rules? Discuss their utility in prediction of covalent character in  

       ionic bond. (? + ? + ?) 
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9) a)  What are silicates? Discuss their classification, structure and applications. 

b)   Construct the Born-Habler cycle for the preparation of 1 mole of NaCl from Na  and  

      
2Cl . 

c)  What is lattice energy? Explain its significance. (? + ? + ?) 

 

PART – D  

   Answer any ONE of the following question: 1 x 10 = 10 Marks 

10)  a)   With illustrative examples, discuss the causes and consequences of Schotky and  

        Frankel  defects. 

 b)  Explain:  conjugation, cross conjugation and hyper conjugation. Give examples.   

 (5 + 5) 

11) a)   Discuss the evidences for covalence in metal complexes. 

b)   With suitable diagram, explain the splitting of d-orbitals in tetrahedral and octahedral  

       fields. (5 + 5) 

 

 

* * * * * * * 
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 M.Sc., (Previous) Degree Examinations 
September / October 2015 

(Directorate of Distance Education) 

CHEMISTRY – IV  

DECHEM – 1.04: Physical Chemistry  

Time: 3hrs.]         [Max. Marks: 75/85 

Instructions to candidates: 

i) Scheme: 75 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C. 

 

ii) Scheme: 85 Marks: Answer PART – A (any TEN subdivisions), any TWO questions 

from PART – B and THREE questions from PART – C and ONE question from    

PART – D. 

 

PART – A   

1) Answer any TEN subdivisions of the following:  10 x 2 = 20 Marks 

a) What is mass of an electron? 

b) What are enzyme catalysis? Give example. 

c) Define isobaric and isochoric system. 

d) What are state functions? Give example. 

e) What are ideal and non-ideal (real) gases? 

f) Write Nernst equation, explain the terms involved. 

g) What are soft and hard acids? 

h) What is adiabatic process? 

i) What are reversible and irreversible process? 

j) Mention the units of rate constants. 

k) What are buffer solutions? 

l) Define over voltage. 

m)  Define electromotive force (EMF) 

n) Mention the quantitative applications of Coulometry. 

o) Mention the quantitative applications of Amperometry. 
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PART – B  

Answer any TWO of the following questions: 2 x 8 = 16 Marks 

2) a)   Derive Schrodinger’s wave equation. 

b)   Describe the First law of Thermodynamics. (4 + 4) 

 

3) a)  Point out the difference between the order and molecularity of the reaction.  

b)  Write the general characteristics of catalytic reactions. (4 + 4) 

4) a)  Write briefly on dissociation constant of an acid. 

b)  Discuss activity and activity coefficient. (4 + 4) 

PART – C  

Answer any THREE of the following questions: 3 x 13 = 39 Marks 

5) a)  Discuss the Photo-electric effect. 

b)  Derive De Broglie’s wave equation. 

c)  Explain the spectrum of Hydrogen atom. (4 + 4 + 5) 

6) a)   Derive the relation between Cp and Cv in gaseous system. 

b)   State and explain the first law of thermodynamics and its limitations.  

c)   Define reversible and irreversible process and give example. (4 + 4 + 5) 

7) a)   How rate of reaction determined experimentally. 

b)   What is zero order reaction? Mention its applications. 

c)   What is rate of reaction and rate constant? (5 + 4 + 4) 

8) a)   Discuss the general characteristics of catalytic reactions. 

b)  Write a note on Arrhenius equation.  

c)   Write briefly on dissociation constant of an acid. (4 + 4 + 5) 

9) a)   Write a note on Calomel electrode. 

b)   Discuss the theory of classical polarography technique.  

c)   Write briefly on Cyclic Voltametry. (4 + 5 + 4) 
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PART – D  

   Answer any ONE of the following question: 1 x 10 = 10 Marks 

10)  a)   i)  Define Bronsted and Lewis concepts of an acids. 

      ii)  What are Catalysts? 

 b)  i)   Define order of reaction. 

     ii)  What are auto catalysis? Give example. (5 + 5) 

11) a)   i)  Define e/m of an electron. 

     ii)  Define enthalpy of a system. 

b)  i)   Define activity and activity coefficient. 

     ii)  What is electromotive force? (5 + 5) 

 

 

* * * * * * * 
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