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D 90127 (Pages: 2) Name......... 
Reg. No... 

FIFTH SEMESTER B.A/B.Sc. DEGREE EXAMINATION, NOVEMBER 2020 

(CUCBCSS-UG) 

Chemistry 
CHE 5B 06-INORGANIC CHEMISTRY-III| 

Tme Threc Hours 
Maximum 80 Marks 

Section A (One Word) 

Answer all questions. 

Each question carries 1 mark. 

1. In inorganic qualitative analysis, group III cations are precipitated as their 
2. The precipitation of an ionic substance occurs when its ionie product- its solubility product. 
3. Hybridization of carbon in diamond is 

4. Write the order of density of alkali metals. 4 

5. An aprotic nonaqueous solvent is -

5. Ozone hole was first noticed in 1979 in -

7. Rain made acidic by oxides of nitrogen and sulphur is called 

8. is an example of pseudohalogen. 
9. Hybridization of iodine in IFs is -

10. Among the hydrides of nitrogen highest bond angle is sown by. 

(10 x 1 = 10 marks) 

Scetion B (Short Answer) 

Answer at least five questions. 
Each question carries 4 marks. 

All questions can be attended. 

Overall Ceiling 20. 

11. Name the second group cations. How are they precipitated? 
12. Explain term accuracy with regard to analytical results. 

13. Comment about the hydration of alkali metals. 

14. What are ortho and para hydrogens ? 

15. Write autoionisation of SO 
16. Alkali metals in liquid ammonia are coloured. Why? 

Turn over 17. Discuss the structure of (SN)x. 



D 90127 2 18. What are phosphazenes ? 
19. Write two control measures for water pollution. 20. What are different types of E-wastes ? 21 Arrange HCIO, HCIO,, 1HCIO, and HCIo, in the increasing order of acidic strength. Give reason 

for your answer. 

(5x 4 20 marks) Section C (Paragraph) 

Answer at least four questions. Each question carries 7.5 marks. 
All questions can be attended. 

Overall Ceiling 30. 
22. A solution contain contains Cu2 and Ba2* ions. How would you separate the ions and identify them ? 

23. Explain term microanalysis with suitable example and mention the advantages.24. Discuss the position of hydrogen in periodic table. 
25. Discuss briefly preparation properties and structure of AICI3. 26. Discuss general characteristics of ionizing solvent. 
27. How are siliconcs prepared ? Discuss structure and uses. 

28. Write note on pollution control board, their duties and responsibilities. 
29 Discuss challenges in managing solid wastes. 

30. Explain charcoal adsorption method for separation of noble gases. 

(4x 7.5 = 30 marks) 
Section D (Essay) 

Answer any two questions. 
Each question carries 10 marks. 

31. Define with example: (a) Inert pair effect (b) Diagonal relationship (c) Catenation (d) Lewisacidity of boron halides (e) lonization energy of Boron family. 
32. Write note on liquid ammonia as non-aqueous solvent. 

33 Write notes on (a) Industrial effluents (b) Agriculture discharge (c) Quality of drinking water 
(d) Etrophication. 

34. (a) Give the preparation properties and structure of oxides and oxyhalides of xenon. 
(b) What are interhalogen compounds? How are they obtained? Give a note on their properties 

and structure. 

(2 x 10 = 20 marks) 



D 10127 (Pages : 2) Name.....................................

Reg. No.................................

FIFTH SEMESTER U.G. DEGREE EXAMINATION, NOVEMBER 2021

(CUCBCSS–UG)

Chemistry

CHE 5B 06––INORGANIC CHEMISTRY – III

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions.

Each question carries 1 mark.

1. Give two examples each of Ionic and Covalent Hydrides.

2. What are polyhalides ? Give an example.

3. Define Accuracy.

4. Name two green house gases.

5. Draw the structure of Diborane.

6. What is levelling effect ?

7. Name any two uses of Boric acid.

8. Draw the structure of SO2.

9. What are Fullerenes ?

10. Name two Lewis acids.

(10 × 1 = 10 marks)

Section B

Answer any ten questions.

Each question carries 2 marks.

11. Differentiate between Ortho and Para Hydrogen.

12. Discuss briefly Amorphous Carbon.

13. Discuss solubility product with examples.

14. Discuss the uses of phosphates in analysis and industry.

15. Write S.N. on anomalous properties of Oxygen.

16. Compare the Lewis acidity of Boron halides.

17. Write S.N. on Alternate refrigerants.

18. Write S.N. on uses of Ozone.

19. How is Hydrogen peroxide prepared ?

Turn over

13091

13091

1392

1392

1392
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20. How is Nitric acid manufactured ?

21. Write S.N. on Hazardous waste.

22. Discuss briefly COD.

(10 × 2 = 20 marks)

Section C

Answer any five questions.

Each question carries 6 marks.

23. Write S.N. on classification of errors. How are errors minimized ?

24. Discuss in detail anomalous properties of Fluorine.

25. Write S.N. on acid rain.

26. Discuss the separation of nobles gases by charcoal adsorption method.

27. Discuss properties of Phosphazenes.

28. Discuss the diagonal relationship between Beryllium and Aluminium.

29. What are the adverse effects caused by toxic metals in water ?

30. Write S.N. on thermal stability and solubility of carbonates.

(5 × 6 = 30 marks)

Section D

Answer any two questions.

Each question carries 10 marks.

31. (a) Discuss in detail co-precipitation and post-precipitation.

(b) Write S.N. on uses of Noble gases.

(5 + 5 = 10 marks)

32. (a) Compare the Ionization energy and metallic character of alkali and alkaline earth metals.

(b) Write S.N. on preparation, properties and uses of Borazine and Boron Nitride.

(6 + 4 = 10 marks)

33. (a) Write S.N. on structure and applications of Silicones and Silicates.

(b) Write S.N. on impacts of medical waste and their disposal.

(6 + 4 = 10 marks)

34. (a) Write S.N. on Minamata disaster and Chernobyl accident.

(b) Write S.N. on Eutrophication.

(c) Discuss the applications of solubility product and common ion effect in the precipitation

of cations.

(4 + 2 + 4 = 10 marks)

[2 × 10 = 20 marks]

13091

13091

1392

1392

1392
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D 10583 (Pages : 2) Name.....................................

Reg. No.................................

FIFTH SEMESTER U.G. DEGREE EXAMINATION, NOVEMBER 2021

(CBCSS—UG)

Chemistry

CHE 5B 06—INORGANIC CHEMISTRY—III

(2019 Admissions)

Time : Two Hours Maximum : 60 Marks

Section A

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Name the second group cations. How are they precipitated ?

2. Explain the term co-precipitation and post precipitation.

3. How are XeF2 and XeF4 prepared ? Give their structures.

4. What are pseudohalogens ? Give examples.

5. What is the structure and hybridisation of IF5.

6. Alkali metal in liquid ammonia are coloured. Why ?

7. Define ionizing solvent.

8. Discuss structure of (SN)X.

9. What are phosphazenes ?

10. Mention two measures to control air pollution.

 11. Triple R is important term in managing waste. Justify

12. What are different types of e-wastes ?

(8 × 3 = 24 marks)

12449

12449

1392

1392

1392
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Section B

Answer at least five questions.

Each question carries 5 marks.

All questions can be attended.

Overall Ceiling 25.

13. Explain the term microanalysis with suitable examples and mention the advantages.

14. Discuss the use of Ellingham diagram in extraction of elements. Using the Ellingham diagram of

oxides, determine whether aluminium can be used to reduce MgO.

15. Explain the structure and hybridization of CIF3 and ICI3.

16. How are noble gases isolated and separated ?

17. How silicones are prepared ? Discuss their structure and uses.

18. How can we prevent thermal and radioactive pollution ?

19. Discuss the challenges in managing solid wastes.

(5 × 5 = 25 marks)

Section C

Answer any one question.

The question carries 11 marks.

20. How is nickel extracted from its ore ?

21. How is quality of drinking water assessed ? Define three water quality parameters.

(1 × 11 = 11 marks)

12449

12449

1392

1392

1392
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D 30493 (Pages : 2) Name.....................................

Reg. No.................................

FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2022

Chemistry

CHE 5B 06—INORGANIC CHEMISTRY—III

(2019 Admission onwards)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. How solubility product principle is effected in the separation of II group and IV group cations ?

2. Mention two advantages of microanalysis.

3. Discuss the structure of XeF6 molecule.

4. What are interhalogen compounds ?

5. Cyanogen is considered as pseudohalogen. Why ?

6. Explain autoionisation of liquid SO2 and HF with equations.

7. What are silicates ?

8. What are protic and aprotic solvents ?

9. What are phosphazenes ?

10. Explain the relation between acid rain and pollution.

11. Triple R is important in managing waste. Justify.

12. What is greenhouse effect ?

(Ceiling of marks : 20)

Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. What are the optimum conditions for the formation of precipitation process ?

14. Write note on structure of xenon fluorides and their reaction with water.

245969

245969

1392

1392

1392



2 D 30493

15. Explain the structure and hybridization of ClF3 and ICl3.

16. Give an account of preparation properties and structure of S4N4.

17. Discuss on hydrometallurgy.

18. What are the different sources of noise and radioactive pollution ?

19. Write a note on energy production from waste.

(Ceiling of marks : 30)

Section C (Essay)

Answer any one questions.

Each question carries 10 marks.

20. Give the name and composition of two ores of Ti. How is titanium extracted from its ore ?

21. Explain the causes and control measures of air pollution.

(1 × 10 = 10 marks)

245969

245969

1392

1392

1392
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D 50571 (Pages : 2) Name.....................................

Reg. No.................................

FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Chemistry

CHE 5B 06—INORGANIC CHEMISTRY—III

(2019 Admission onwards)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. How does phosphate interfere in the analysis of group 3 radicals ?

2. Explain the term microanalysis.

3. Discuss the structure of XeF4 molecule.

4. Which is the most stable interhalogen compound among IF, IBr and BrCl ?

5. Why noble gases are chemically inert ?

6. What are posphonitrilic chlorides ?

7. Why are salts less soluble in liquid SO2 than in water ?

8. Represent autoionisation of ammonia.

9. Discuss the structure and property of S2N2.

10. What is acid rain ?

11. Triple R is important term in managing waste. Justify.

12. What are the four major types of medical wastes ?

(Ceiling of marks : 20)

416113

416113

1392

1392

1392
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. What are the different methods of precipitate formation ?

14. Describe zone refining.

15. Give an account of pseudohalogens ? Discuss the structure of CIF3.

16. Give the structure of oxides and fluorides of Xenon.

17. What are silicones ? Describe its structure and application.

18. Define greenhouse effect.

19. Discuss the challenges in managing e-waste.

(Ceiling of marks : 30)

Section C (Essay)

Answer any one questions.

The question carries 10 marks.

20. Name two ores of Uranium. How is uranium metal obtained from its ore ?

21. Explain the sources of water pollution. What are the control measures for water pollution ?

(1 × 10 = 10 marks)

416113

416113

1392

1392

1392
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D 10128 (Pages : 3) Name.....................................

Reg. No.................................

FIFTH SEMESTER U.G. DEGREE EXAMINATION, NOVEMBER 2021

(CUCBCSS–UG)

Chemistry

CHE 5B 07––ORGANIC CHEMISTRY – II

Time : Three Hours Maximum : 80 Marks

Part A

Answer all questions.

Each question carries 1 mark.

1. Reaction of potassium-t-butoxide with methyl iodide gives _________.

2. Structure of Pyridine is represented as _________.

3. Dibenzyl Ether reacts with Phenyl Li, followed by acid hydrolysis to form benzyl phenyl

carbinol. This reaction is known as _________.

4. The number of structural isomers of alcohols with molecular formula C3H7OH is _________.

5. Luca’s test is used to determine the type of _________.

6. Oxidation of alkenes with pertrifluoro acetic acid forms _________.

7. The appearance of Silver mirror in Tollen’s test indicate the presence of _________.

8. Hinsberg reagent is _________.

9. Nitrobenzene when reduced with Zn + NaOH gives _________.

10. Carbyl amine test is a diagnostic test for _________.

(10 × 1 = 10 marks)

Part B

Answer any ten questions.

Each question carries 2 marks.

1. Explain why an Alkyl halide is more reactive than Vinyl chloride.

2. How is methyl magnesium iodide is prepared ? Give one use of Grignard reagent.

3. Explain why phenol is more acidic than ethyl alcohol.

4. Explain Claisen rearrangement with mechanism.

5. Give an account on the mechanism of aldol condensation.

6. Discuss the structure of Cabonylate anion.

Turn over

14453

14453

1392

1392

1392
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7. How is oxalic acid is prepared ?

8. How do you account for acetyl chloride has lower boiling point than acetic acid ?

9. Explain the role of inductive effect of alkyl group on the strength of basicity of amines.

10. How will you distinguish between 1°, 2° and 3° amines.

11. Explain the preparation methyl orange.

12. Write the mechanism of Claisen condensation.

(10 × 2 = 20 marks)

Part C

Answer any five questions.

Each question carries 6 marks.

1. Give the mechanism, stereochemistry and kinetics of SN1 and SN2 reactions for the hydrolysis

of alkyl halide.

2. (a) Explain Riemer-Tiemann reaction.

(b) Write a note on Kolbe’s reaction.

3. Discuss Wolff-Krishner reduction and MPV reduction.

4. (a) Explain HVZ reaction.

(b) Explain Blanc’s rule.

5. Explain the properties of pyridine ; furan and indole.

6. (a) What is Zaytseff rule ? Explain.

(b) Differentiate between substitution and Elimination raction.

7. (a) Explain the uses and health effects of CCl4.

(b) Explain the uses of Chloroform.

8. Discuss Canizarro reaction and explain probable mechanism in this reaction. What are the

products when a mixture containing fermaldehyde and benzaldehyde is subjected to this

reaction ?

(5 × 6 = 30 marks)

Part D

Answer any two questions.

Each question carries 10 marks.

1. What is ring substitution in aromatic amines ? Write the following ring substitution of aromatic

amines :

(a) Halogenation ;  (b)  Sulphonation  ;  (c) Nitration.

14453

14453

1392

1392

1392



2. (a) What is nitro air tautomerism ?

(b) Write mechanism and stereochemistry of Hoffman elimination of amines.

(c) What happens when acetaldehyde treated with diluted NaOH ?

3. (a) What is glacial acetic acid ?

(b) How do you use benzene diazomum chloride to prepare (i) Phenel ; (ii) Bromobenzene ;

(iii) Diphenyl ; (iv) P-hydroxy a 30 benzene.

(c) Explain Beckmann rearrangement with mechanism.

4. (a) How is urea prepared ? Discuss its important reactions.

(b) How is phenol manufactured for coaltar and how is it purified.

(c) Write a note on Perkin’s reaction.

(2 × 10 = 20 marks)

D 101283
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14453
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D 10584 (Pages : 2) Name.........................................

Reg. No.....................................

FIFTH SEMESTER U.G. DEGREE EXAMINATION, NOVEMBER 2021

(CBCSS—UG)

Chemistry

CHE 5B 07—ORGANIC CHEMISTRY—II

(2019 Admissions)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Which is more acidic, propanol or isopropanol ? Why ?

2. An alkoxide is a stronger base than hydroxide ion. Justify.

3. How will you convert phenol to salicylaldehyde ?

4. What is PTC ? Give examples.

5. Complete the reaction :

6. Suggest reactions for the conversion of ethyl magnesium chloride to 1-propanol.

7. What products are formed when CH3MgI is treated with ethanol?

8. What is urotropine ? How it is prepared ?

9. What is Etard’s reaction ?

10. Which is more acidic, acetic acid or chloroacetic acid ? Why ?

11. What is Hofmann’s Bromamide degradation ? Explain with examples.

12. Pyridine undergoes nucleophilic substitution reaction easily. Why ?

(8 × 3 = 24 marks)

13768

13768

1392

1392

1392
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Section B (Short Answers)

Answer at least five questions.

Each question carries 5 marks.

All questions can be attended.

Overall Ceiling 25.

13. How will you prepare phenolphthalein ? Explain its colour change with pH.

14. Explain oximercuration-demercuration reaction for the preparation of alcohols.

15. What is Claisen rearrangement ? Explain its mechanism.

16. What is Tollen’s reagent ? How it is used to test the presence of aldehydes ?

17. How will you convert acetic acid to acetaldehyde and acetic acid to acetone ?

18. What is Hofmann's elimination ? Explain with suitable examples.

19. Write notes on Fischer Indole synthesis.

(5 × 5 = 25 marks)

Section C (Essays)

Answer any one question.

The question carries 11 marks.

20. How will you separate a mixture of 1°, 2°, and 3° amines ?

21. Write notes on : Kolbe's electrolysis ; HVZ reaction ; Reformatsky reaction ; and Chichibabin reaction.

(1 × 11 = 11 marks)

13768

13768

1392

1392

1392
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D 30494 (Pages : 2) Name.........................................

Reg. No.....................................

FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2022

Chemistry

CHE 5B 07—ORGANIC CHEMISTRY-II

(2019 Admission onwards)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. The boiling points of alcohols are much higher than the corresponding aliphatic hydrocarbons.

Why ?

2. What is PCC ? Name the molecule formed when CH3-CH2-CH2-OH is treated with PCC ?

3. What are crown ethers ? Give two examples.

4. Name the product formed for the following reaction

+

2
H O/H

3 2CH MgBr CO+ →

5. What are Frankland’s reagents ? How are they prepared ?

6. Suggest a suitable reagent for the following conversion

Benzoyl chloride —» Benzaldehyde

7. How will you convert toluene to benzaldehyde ?

8. Which among the following is a stronger acid, p-nitrobenzoic acid or benzoic acid ? Why ?

9. How will you convert acetic acid to propanoic acid ?

10. CH3-CH2-NO2 reacts with NaOH. Why ?

11. How will you convert benzoic acid to aniline ?

12. Pyridine is less basic than aliphatic amines. Why ?

(Ceiling of marks : 20)

246807

246807

1392

1392

1392
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Section B (Short Answers)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. How would you distinguish between 1°, 2° and 3° alcohols ?

14. What is Williamson’s synthesis ? How will you prepare anisole and phenetole using Williamson’s

synthesis ?

15. What is Reformatsky reaction ? What is its synthetic use ?

16. How will you distinguish pentan-2-one and pentan-3-one ?

17. Suggest a suitable reaction for the preparation of α  halo acid. Explain using examples.

18. How will you prepare amines using Gabriel's phthalimide synthesis ?

19. Starting from ethylacetoacetate, how will you prepare succinic acid ?

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. a) Explain the mechanism of pinacol-pinacolone rearrangement.

b) Discuss the mechanism of bromination and nitration of phenol.

21. Write notes on :

Aldol condensation

Cannizzaro reaction

Benzoin condensation

Perkin’s reaction.

(1 × 10 = 10 marks)

246807

246807

1392

1392

1392
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D 50572 (Pages : 2) Name.........................................

Reg. No.....................................

FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Chemistry

CHE 5B 07—ORGANIC CHEMISTRY—II

(2019 Admission onwards)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. How will you prepare an azo dye ?

2. What is Libermann’s nitroso reaction ?

3. How will you convert 2-amino propane to isopropanol ?

4. What is Williamson’s synthesis ?

5. What product is formed when CH3MgBr reacts with acetone followed by hydrolysis ?

6. How will you distinguish between aldehyde and ketone ?

7. What is Borsche’s reagent ? What is its use ?

8. How will you convert acetic acid to acetone ?

9. What is Rosenmund’s reduction ?

10. Describe how the following conversion is carried out

417858

417858

1392

1392

1392



2 D 50572

11. Draw the structure of sulphapyridine and sulphadiazine.

12. Discuss the tautomerism in nitrocompounds.

(Ceiling of marks : 20)

Section B (Short Answers)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. What is Claisen rearrangement ? Explain its mechanism.

14. What is Aldol condensation ? Explain the mechanism.

15. What is haloform reaction ? What is its utility ?

16. How will you prepare β hydroxy carboxylic acids using organozinc compound ?

17. How will you bring about the following conversions

Acetic acid →  Propanoic acid

Propanoic acid →  Acetic acid

18. What is Schotten-Baumann reaction ? What is its use ?

19. How will you distinguish between 1°, 2°, and 3° amines ?

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. Explain the reduction products of nitrobenzene under different conditions.

21. a) How will you prepare ethylacetoacetate ?

b) Write notes on any four synthetic applications of ethylacetoacetate.

(1 × 10 = 10 marks)

417858

417858

1392

1392

1392
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D 50113 (Pages : 3) Name.........................................

Reg. No.....................................

FIFTH SEMESTER (CUCBCSS–UG) DEGREE EXAMINATION, NOVEMBER 2023

Chemistry

CHE 5B 07—ORGANIC CHEMISTRY – II

(2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Part A

Answer all questions.
Each question carries 1 mark.

1. Reaction of n-prophyl alcohol with HBr gives –––––––.

2. Jone’s Reagent is –––––––.

3. Structure of Furan is represented as –––––––.

4. Grignard Reagent reacts with Ketone followed by Acid hydrolysis to give –––––––.

5. Lucas Reagent is –––––––.

6. The isomerism exhibited by CH3 – O – CH2 – CH2 – CH3 and CH3 – O – CH (CH3)2 is –––––––.

7. Acetaldehyde on treatment with Tollen’s reagent gives a precipitate of –––––––.

8. Reduction of nitro alkanes results in the formation of –––––––.

9. Reaction of benzene diazonium chloride with H3PO2|Cu gives –––––––.

10. Nitrobenzene reduces with Sn + HCl gives –––––––.

(10 × 1 = 10 marks)

Part B

Answer any ten questions.
Each question carries 2 marks.

1. Rate of SN2 reaction is affected by steric factors.

2. Write a short note on reformatsky reaction.

3. Explain the indicator action of phenolphthalein.

4. All ethers are Lewis bases. Justify this statement.

5. Give two tests to distinguish between Aldehyde and Acetone.

6. Why is formic acid stronger than acetic acid ?

418710

418710

1392

1392

1392
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7. Describe the synthesis of Cinnamic acid.

8. Explain why boiling  points of carbonylic acid are higher than corresponding alcohols.

9. Why Amines are basic in nature ?

10. Write a short note on Carbylamine reaction.

11. What is diazo reaction ?

12. Explain Tautomerism.

(10 × 2 = 20 marks)

Part C

Answer any five questions.
Each question carries 6 marks.

1. Give the mechanism, stereochemistry and kinetics of E2  and E1 reactions in alkyl halides.

2. (a) What is pinacole – pinacolone rearrangement, give its mechanism.

(b) Write a note on acidity of phenols.

3. Illustrate with one suitable eg : the following :

(a) Canizarro reaction. (b) Aldol condensation.

4. Explain the synthesis and application of Saccharin.

5. Explain the synthetic application of Ethyl aceto acetate.

6. Explain Nucleophilia aromatic substitution with mechanism.

7. (a) Explain preparation of Phenol from Cumene and Sulphonic acid.

(b) Discuss the  application of Alizarin.

8. Briefly explain the preparation and uses of Sulfadrugs.

(5 × 6 = 30 marks)

Part D

Answer any two questions.
Each question carries 10 marks.

1. How to prepare Grignard reagent and explain its synthetic application.

2. Explain Electrophilic substitution reactions of Aniline :

(a) Halogenation. (b) Sulphonation.

(c) Nitration.

418710

418710

1392

1392

1392
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3. (a) Explain separation of Amines by Hinsberg method.

(b) Explain the basicity of Guanidine.

(c) Write a short note on Gabriel–Pthalimide reaction for the synthesis of amine.

4. (a) Discuss the preparation and synthetic application of benzene diazonium chloride.

(b) How is acetaldehyde is prepared in the laboratory ?

(2 × 10 = 20 marks)

418710

418710

1392

1392

1392
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D 10129 (Pages : 3) Name.....................................

Reg. No.................................

FIFTH SEMESTER U.G. DEGREE EXAMINATION, NOVEMBER 2021

(CUCBCSS—UG)

Chemistry

CHE 5B 08—PHYSICAL CHEMISTRY—II

Time : Three Hours Maximum : 80 Marks

Section A (One Word)

Answer all questions.

Each question carries 1 mark.

1. The unit for rate constant for a first order reaction is ————.

2. The point group of water molecule (H2O) is ————.

3. How many numbers of signals would be expected in 13C NMR spectra of Glycol and ethanol ?

4. In a reaction if the concentration of reactant A is tripled, the rate of reaction becomes twenty seven

times. What is the order of the reaction ?

5. The selection rule for rotational spectroscopy considering atoms as rigid rotor is ————.

6. As per Stark-Einstein law, the number of photons absorbed for a molecule to react is ————.

7. In adsorption, if the concentration of a substance in the interface is high, it is called ————.

8. In a single - component condensed system, if degree of freedom is zero, maximum number of

phases that can co-exist is ————.

9. Fluorescence arises from the ———— vibrational level of the first excited electronic state to one of

the vibrational levels in the electronic ground state.

10. The ratio of distance travelled by a substance to distance travelled by a solvent front in thin layer

chromatography is ————.

(10 × 1 = 10 marks)

15789

15789

1392

1392

1392



2 D 10129

Section B (Short Answer)

Answer any ten questions.

Each question carries 2 marks.

11. What is molecularity of a reaction ? Order higher than three is very rare ? Why ?

12. Draw the miscibility temperature verses percentage composition graph for phenol water system

and define CST.

13. Absolute ethanol cannot be prepared by simple distillation of ethanol water mixture. Why ?

14. How does the percent transmittance of a solution vary with : (a) Increasing concentration ; and

(b) Increasing path length ?

15. What are the Stokes lines and antistokes lines ?

16. What is Chemiluminescence ? Write an example.

17. How force constant is related to bond length and bond order ?

18. What is TMS ? Why is it used as a standard reference in NMR spectroscopy ?

19. List all the symmetry operations for trans–1, 2-dichloroethylene of C2h symmetry.

20. Write the important characteristics of enzyme catalysis.

21. Write the principle of gel permeation chromatography.

22. Distinguish proper and improper axis of rotation.

(10 × 2 = 20 marks)

Section C (Paragraph)

Answer any five questions.

Each question carries 6 marks.

23. Derive an expression for rate constant of a first order reaction. If a first-order reaction is 29.6%

complete after 18.4 seconds, how long will it take to complete four half-life periods ?

24. How does IR spectroscopy differ from Raman spectroscopy ?

25. Explain Freundlich adsorption isotherm. What are its limitations ?

26. Explain the principle of fractional distillation using temperature composition diagrams.
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27. Briefly explain Donnan membrane equilibrium.

28. Discuss the working principle of gas chromatography.

29. How will you determine the bond length from rotational spectral data ?

30. What is multiplication table in molecular symmetry ? Construct the multiplication table for C3v

point group.

(5 × 6 = 30 marks)

Section D (Essay)

Answer any two questions.

Each question carries 10 marks.

31. Differentiate order and molecularity of a reaction and briefly discuss the different methods used

for the determination of order of a reaction.

32. (a) What are surfactants, explain its role in daily life ?

(b) Briefly explain the phase diagram of water.

33. (a) Explain the importance of Frank-Condon principle in the electronic transitions.

(b) How the concept of Simple harmonic oscillator is used for the explanation of ir spectra.

34. (a) Briefly explain the principle of thin layer chromatography and explain its importance as a

supplementary system in column chromatography.

(b) With the help of Jablonski diagram explain Fluorescence and Phosphorescence.

(2 × 10 = 20 marks)
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Section A (Short Answers)

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Define temper coefficient of a chemical reaction.

2. What is meant by steady-state approximation ?

3. Give the mathematical expression for Freundlich adsorption isotherm and explain the terms.

4. Discuss briefly the theory of homogeneous catalysis.

5. What is triple point ? What are its characteristics ?

6. What is the maximum number of phases possible for two component systems ?

7. What are condensed systems ? Give the phase rule for condensed systems.

8. What do you mean by finger print region in IR spectra ?

9. State and explain mutual exclusion principle.

10. What is Frank-Condon principle ?

11. How many ESR signals are given by methyl radical ?

12. State Stark-Einstein’s law of photochemical equivalence.

(8 × 3 = 24 marks)
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Section B  (Short Answers)

Answer at least five questions.

Each question carries 5 marks.

All questions can be attended.

Overall Ceiling 25.

13. Derive integrated rate equation for zero order kinetics. What are the features of zero order

kinetics ?

14. A first order reaction is 20% complete in 15 minutes at 40°C and in 3 minutes at 60°C. Calculate

the activation energy for the reaction.

15. How will you determine the order of a reaction using half life method ?

16. Explain any five applications of adsorption.

17. What is chemical shift ? Why TMS is used as a standard in NMR spectra ?

18. What is Photosensitization ? Explain with suitable examples.

19. With the help of Jablonsky diagram, explain fluorescence phenomena.

(5 × 5 = 25 marks)

Section C  (Essay)

Answer any one question.

The question carries 11 marks.

20. a) State distribution law ? What are its characteristics ?

b) Derive distribution law and briefly explain any two applications.

21. Discuss in detail the vibrational spectra of anharmonic oscillator.

(1 × 11 = 11 marks)
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Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. What is meant by order of a reaction ?

2. Explain Michaelis-Menten theory for enzyme catalysis.

3. Derive half life period for zero order reaction.

4. What is homogeneous catalysis ? Give examples.

5. Define CST. Give examples for systems with upper and lower CST values.

6. What is eutectic temperature ?

7. Explain Born-Oppenheimer approximation.

8. How many vibrational modes are possible for H2O molecule ?

9. What are Chromophores ? Give examples.

10. How many NMR signals are given by ethyl methyl ketone ?

11. State Grothus-Draper law.

12. What is ISC ? How it takes place ?

(Ceiling of marks : 20)

Section B (Short Answers)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. Derive integrated rate equation for first order kinetics. What are the features of first order

kinetics ?

14. How will you determine the surface area of an adsorbent from the isotherm data ?
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15. Derive Nernst’s distribution law.

16. Explain Pattinson’s process of desilverisation of lead.

17. Distinguish between deliquescence and efflorescence.

18. What are the informations obtained from the NMR spectra of an organic molecule ?

19. What is the difference between fluorescence and phosphorescence ?

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

Each question carries 10 marks.

20. Explain any four methods to determine the order of a reaction.

21. Discuss in detail the microwave spectra of a rigid diatomic molecule. How will you calculate the

bond length using microwave spectra ?

(1 × 10 = 10 marks)

247555

247555

1392

1392

1392



Turn over

D 50573 (Pages : 2) Name.........................................

Reg. No.....................................

FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Chemistry

CHE 5B 08—PHYSICAL CHEMISTRY—II

(2019 Admission onwards)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. Write Arrhenius equation and explain the terms.

2. Higher order reactions are not possible in chemical reactions. Why ?

3. Write Michaelis-Menten mechanism for enzyme catalysis.

4. Write any four postulates of Langmuir isotherm.

5. What are two component systems ? What are the maximum phases possible for two component

systems ?

6. What are freezing mixtures ? Give examples.

7. With the help of energy level diagram, discuss the possible electronic transitions in an organic

molecule.

8. What is the selection rule for anharmonic oscillator ?

9. Explain the two scales used in NMR. How are they related ?

10. What is the basic requirement for a molecule to exhibit ESR spectra ?

11. What is Chemiluminescence ?

12. State Grothus-Draper law.

(Ceiling of marks : 20)
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Section B (Short Answers)

Answer questions up to 30 marks.

Each question carries 5 marks.

13. Derive integrated rate equation for second order reaction with same reactants.

14. With suitable examples, explain the theory of homogeneous catalysis.

15. Discuss the phase diagram of water system.

16. What is CST ? Discuss systems with upper and lower CST.

17. What are fundamental and overtone bands in IR spectra ?

18. Discuss the high resolution NMR spectra of CH3CHO molecule.

19. What is quantum yield of a photochemical reaction ? What are the reasons for high and low

quantum yield ?

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. What are unimolecular reactions ?  Explain Lindemann’s mechanism for unimolecular reactions.

21. Discuss the rotational Raman spectra of pure diatomic molecules.

(1 × 10 = 10 marks)
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