
K1 Level 

 

1. Which of the following product is obtained from chromyl chloride? 

       a)  b)  c)  d) all 

2.  Choose the hybridization of   ozone 

     a)  sp
2
 b) sp c) sp

3
 d) sp

2
d e) all 

3. Select the following product obtained by the Wolff-Kishner reduction of  

   a)   b)  c)  d) all 

4. Find the following reaction involved in conversion of     

    a) Dehydrogenation b) oxidation c) reduction d) redox reaction e) all 

5. Name the following products are obtained from MPV reduction 

    a)   b)   (c)  d) none 

6. Which of the following characteristic having molar extinction coefficient? 

       a) It depends nature of the solvent b) It depends volume c) It depends pressure d) all 

7. Choose the photosensitizer for activating butadiene  

     a)  Alcohol b) benzophenone c) Zn d) quercetin e) all 

8. Select the excess radiation range for fluorescence  

     a) 10
-6

 -10
-4

 b) 10
-4

 to 20 sec   c) 10 sec d) all 

9. Find the mechanism involved in Norrish type I reaction 

    a) Cleavage of alpha carbon b) abstraction of photon c) electron transfer d) all 

10. Name the following transition involved in the photochemical reaction of olefins 

    a) π to π* b) π  to π c) π  d) none 

11. Which of the following types of symmetry having molecular orbitals? 

a) M and C2 b) P and C c) point group d) all 



 

12.  Choose the electron exhibiting properties 

a)  sound b) particle c) wave d) both b and c 

13. Select the number of nodes for ethylene at excited state 

a) 1 b) zero c) 2 d) all 

14. Find the n value for conversion of allyl cation to cyclopropyl cation 

a) 0 b) 2 c) 1 d) all 

15. Name the following transition is photochemically allowed and thermally forbidden process. 

a) 4nπ electrons b) 4n+2π electrons c) π electrons d) none 

16. Which of the following structure is newmann projection of ethane? 

       a)  b)  c)  d) all 

17.  Choose the stability of conformers by increasing order 

     a)  anti> Gauche>eclipsed>fully eclipsed b) Gauche>eclipsed>fully eclipsed>anti 

     c) eclipsed>fully eclipsed>)  anti> Gauche d) all 

 

18. Select the following structure is chair confirmation of cyclohexane 

   a)    b)  c)  d) none 

19. Find the following structure is α-form of aldohexapyranose 

    a)  b)  c)  d) all 



20. Name the following products are obtained from dehydrogenation o  and             

 

    a)  b)  (c)  d) none 

21. Which of the following compound is a heterocyclic nitrogenous base? 

       a)  b)  c) d) all 

22.  Choose the following alkaloid isolated from Berberis Vulgaris L 

       a) papaverine b)berberine c) morphine d) none 

23. Select the following chemical used for Mayer’s reagent 

   a)   Potassium mercuric iodide b) potassium bismuth iodide c)  chloroplatinic d) none 

24. Find the following structure is a tropine 

    a)  b)  c)  d) all 

25. Name the following products are obtained from controlled oxidation of quinine       

    a) Meroquinine b) quininic acid (c) both a and b d) 6-methoxy quinoline 

 



K2 Level 

 

1. Show any two applications of Dess-Martin reagent 

2. What is Jones oxidation? 

3. List out any two products obtained by the oxidizing agent of Pb(OAC)4? 

4. Define Birch reduction. 

5. Why the mechanism of reduction with LiAlH4 is vary for amide compare to aldehyde? 

6. Show the advantages of benzil for cycloaddition of butadiene 

7. What is Patterno-Buchi reaction? 

8. List the type of chemical actinometer? 

9. Define Stark-Einstein law 

10. Why the relationship between A and C is no long linear at higher concentration? 

11. Show any two characteristics of cope rearrangement. 

12. What is sigmatropic rearrangement? 

13. List the condition for con rotatory motion of 4nπ electron system. 

14. Define ene reaction? 

15. Why (2+2) cycloaddition reaction is symmetry allowed in photochemical reaction? 

16. Show any two properties of diastereomers. 

17. What is staggered confirmation? 

18. List out the potential energy for eclipsed form of ethane 

19. Define isomers. 

20. Why the gauche conformer of 1,2 disubstituted ethane is more stable than anti conformer? 

21. Show any two functions of alkaloids. 

22. What is Zerewintoff’s method? 

23. List out the use of morphine. 

24. Define alkaloids. 

25. Why reserpine is known as diester? 

 

 



K3 Level 

 

1. Discuss the following oxidation reagent 

   i) DDQ                   ii) Dioxiranes         

2. Explain the following reduction reagent 

    i) tertiary butoxy aluminum hydride       ii) NaBH4 

3. Describe Synthesis of phase transfer catalysis (PTC) using crown ethers.    

4. Demonstrate the mechanism of Clemmensen and Birch reduction            

5. Elaborate mechanism and application of following oxidizing agent 

      i) Ozone    ii) Merrifield resin       

6. Illustrate the mechanism and application, preparation of Wilkinson catalyst.  

7. Deduce the application of following oxidizing agent 

      i) Baker’s yeast                                          ii) DMSO       

8. Establish the reduction mechanism and application of following reagents 

      i) NaCNBH3                                               ii) tributyl tin hydride  

9. Compose the mechanism for Jones and Oppanaauer oxidation with examples .    

10. Propose the mechanism for following conversion with examples. 

      i) Reduction of ketones in to alcohol         ii) Reduction of aldehydes and ketones in to    

                                                                               hydrocarbon  

11. Discuss the following laws of photochemistry 

       i) Beer-Lambert                  ii) Grothus-Draper law       

12. Explain the following chemical actinometer 

      i) Ferioxalate actinometer      ii) Uranyl actinometer  iii) MGL actinometer 

13. Derive Beer-Lambert law.      

14. Describe quantum efficiency or quantum yield           

15. Demonstrate the mechanism of Barton reaction.    

16. Distinguish the mechanism of Norrish type I and Norrish type II 

17. Elaborate the mechanism for dimerization of olefin.       

18. Illustrate the mechanism of energy transfer in butadiene system.  

19. Compare photo reduction and photo oxidation mechanism with simple examples.   

20. Propose the mechanism for following conversion with examples. 



       i) benzophenone to benzpinacol   ii) benzophenone to 2,2-diphenyl 3,3-dimethyl oxetane   

                                                                          and 2,2-diphenyl 4,4-dimethyl oxetane 

21. Discuss the theme of pericyclic reaction      

22. Explain the phase and symmetry of orbitals 

23. Predict symmetry properties for the following compounds. 

      i) Butadiene    ii) Hexatriene   

24.  Describe the symmetry properties of pi and sigma orbitals  

25.  Demonstrate the general mechanism for electrocyclic reactions with simple example.   

26. Distinguish the mechanism for electrocyclic reaction of 4nπ electrons and 4n+2 π electon  

       system 

27. Elaborate FMO approach for electrocyclic reaction.                  

28. Illustrate the role of stereochemistry involved in 4nπ and 4n+2 π electron system.  

29. Compare and give example for mirror and two fold axis symmetry with respect to nodes . 

30. Propose the mechanism for following rearrangements. 

      i) Cope rearrangement   ii) Claisen rearrangement 

31. Discuss the following conformations of ethane 

      i) Staggered                   ii) Eclipsed        

32. Explain the following conformations of 1,2-dimethyl ethane 

      i) Anti                  ii) Gauche     iii) eclipsed     iv) fully eclipsed     v) stability 

33. Describe the various conformations, stability and energy diagram for CH3CH2OH  

34. Demonstrate the stability of cycloalkane  

35. Elaborate the chair, boat conformation and stability, energy barriers of cyclohexane   

36. Illustrate the stereo specific reactions of sulfur compounds.  

37. Deduce the stability of  following componds 

        i) mono substituted cyclohexane ii) disubstituted cyclohexane. 

38. Establish the rational energy barriers for the following compounds 

        i) Ethane                                               ii) 1,2 dimethyl ethane  

39. Compare the chair and boat conformation of mono substituted cyclohexane and di  

                 substituted cyclohexane.     

40.  Propose the conformation for folloing polycyclic systems. 

        i) perhydrophenanthrene        ii) Decalin 



41. Discuss the methods for  isolation and production of alkaloids    

       

42. Explain the position of following terms for morphine 

        i) double bonds                        ii) three oxygen atoms  

43. Describe the structure and synthesis of hydrocarbon yobrine.      

44. Demonstrate the structure of meroquinine  

45. Elaborate the following terms 

     i) position of secondary alcoholic group in quinine ii) structure of quininic acid   

46. Illustrate the structure of tropic acid.  

47. Deduce the  following synthesis of tropine 

       i) Robinson’s synthesis ii) Willstatter synthesis. 

48. Establish the structure of morphine by Gate’s synthesis synthesis 

49. Predict the confirmation of quinine structure by Woodward synthesis.     

50. Propose the conformation for structure of reserpine by synthesis. 

 

 

 



K5 Level 

 

 

1. Discuss in detail about the preparation, mechanism and application of selenium dioxide.  

2. Describe the mechanism, preparation and application of lead tetraacetate.  

3. Illustrate the mechanism, preparation and application of chromyl chloride and Dess-Martin  

      reagent. 

4. Explain in detail about the reduction mechanism of LIAlH4 with examples for following  

      compounds. 

       i) aldehydes ii) ketones  iii) carboxylic acids  iii) amides iv) esters v) nitriles.    

5. Elaborate dehydrogenation reaction of following compounds with examples. 

       i) alcohols ii) aldehydes iii) ketones iv) phenols v) aromatic amines vi) hydrazines  

       vii) hydrazones viii) hydroxylamines  

6. Demonstrate the mechanism and application of reduction process for alkali metals and  

       hydrazines 

7. Explain Jablonski diagram with a neat diagram.  

8. Describe the mechanism of photosensitization and quenching.  

9. Discuss in detail about the 1,2 cycloaddition reactions with examples. 

10. Elaborate the mechanism and application of photo substitution reaction of benzene derivatives. 

11. Calculate the number of moles of HCl produced by the absorption of 1 Joule of radiant energy 

      of wavelength 480 nm in the reaction H2+Cl2       2HCl if the quantum yield of the photochemi-   

      -cal reaction is 1X10
6
.  

12. Photobromination of cinnamic acid was carried out in blue light wavelength 440nm at 35
o
C 

      using light intensity of 1.5 X 10
-3

 J/S. An exposure of 20 minutes produced a decrease of  

     0.07mM of bromine. The solution absorbed 80% of light passing through it. Determine the 

     quantum yield of the reaction.  

13. Explain the correlation diagram for 1,3 diene system with respect to con and dis rotatory.  

14. Describe the correlation diagram for 1,3,5-triene system with respect to con and dis rotatory .  

15. Discuss in detail about the correlation diagram and FMO approach for π2S+ π2S electron system. 
16. Elaborate the correlation diagram and FMO approach for π4S+ π2S electron system. 
17. Illustrate the sigmatropic rearrangement by FMO method with respect to thermal and photochemical  

     condition.  

18. Demonstrate the synthetic application for following reagent and reaction. 

      i) Cope reaarangement  ii) Claisen rearrangement  iii) ene reaction 

19. Discuss in detail about the conjugation of aldohexapyranose.  

20. Describe the stereoisomerism for aldoximes.  

21. Illustrate the stereoisomerism for ketoximes. 

22. Explain in detail about the stereochemistry of nitrogen compounds.  

23. Elaborate the optical isomerism for biphenyls, allenes and spiranes  



24. Demonstrate the optical isomerism of ansa compounds and cyclophanes with respect to planar  

      chirality 

25. Discuss in detail about the structural elucidation of reserpine  

26. Describe the structural elucidation of morphine.  

27. Establish the structure of papaverine by its synthesis and the following compounds. 

      i) C11H11NO2   ii) C9H12O2 iii) point of linkage between C11H11NO2  and C9H12O2 

28. Explain in detail about the structural elucidation of atropine.  

29. Examine the structure of quinine by its synthesis and the following compounds 

      i) structure of quininic acid ii) structure of meroquinene iii) point of linking between quininic  

       acid and meroquinene in quinine iv) position of the secondary alcoholic group 

30. Elaborate the following synthesis of alkaloids and stereochemistry of tropines  

       i) Woodward synthesis of reserpine ii) Morrison synthesis of morphine  

 

 


