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---------------------------------------------------------------------------------------------------------------Q.1) Answer the following Questions:
1. What do you mean by f- block elements?
2. Trimethyl Boron is called as an organometallic compound
3. where is trimethyl ortho borate is not ,Why?
4. What is a point group of ammonia?
5. What is the role of Cytochrome ?
6. The +3 Oxidation state is most common in Lanthanide, why?
7. What Is berry pseudorotation ?

[02]

8. What is the carbon carbon Bond distance in graphite and diamond.
9. What is the role of ferredoxin ?
10. What Is berry pseudorotation ?
11. The +3 Oxidation state is most common in Lanthanide, why?
12. What is a point group of Water molecule?
13. state Paulis exclusion principle.
14. State Paulis exclusion principle.
15. Trimethy Boron is called as an organometallic compound ,Why?
16. What is structure of ortho borate
17. What is the role of Myoglobin ?
18. What Is berry pseudorotation ?
19. What is a point group of PCl5?
20. What is the function of haemoglobin?
21. What is a point group of B2H4?
22. What is a point group of BH3?
23. What is the function of Myoglobin?
24. The +3 Oxidation state is most common in Lanthanide write to series
25. The +3 Oxidation state is most common in actinides write to series
26. What is maine group element?
27. What is structure of silicates?
28. What is structure of Carbon allotropes?
29. What is structure of Hemoglobin
30. What is structure of metalloporpyrines?
Q.2) Answer the following Questions:

[6]

1. Describe the method of synthesis properties and structure of carborace
and
Borazines.
2. Explain the following with VSEPR theory:
i) Trends of repulsive interaction between Bond pair and lone pair of
electrons
ii) CH4, NH3, H2O involve sp3 hybridization, but bond angle in this
molecules.
3. Explain the spectral properties of the actinides with suitable examples.
4. Give the physical properties of (B2H6). Explain it’s
structure and equilibria. What are the types of reactions takes place in B2H6.
5. What is the point group? Find the point group of following molecules.
Naphthalene, Trans H2O2, CH4.
6. What are the different metalloenzymes of iron and copper? Give their
biological function and describe the role of cytochrome in electron transfer
7. What is mean by dihedral plane ? Explain dihedral plane found in benzene
and [Co ( NH3)3]3+ complex.
8. What are silicates? What are the types of silicates? Discuss structure and
bonding in ring silicates.
9. Explain the spectral properties of the actinides with suitable examples.
10. Explain the following with VSEPR theory:
i)
Trends of repulsive interaction between Bond pair and lone pair of
electrons
ii)
CH4, NH3, H2O involve sp3 hybridization, but bond angle in this molecules are
different.
11. What are the different metalloenzymes of iron and copper? Give their
biological function and describe the role of cytochrome in electron transfer
reaction.
12. Describe the method of synthesis properties and structure of carborace
and
Borazines.
13. What is sodium pump? Explain it’s mechanism with suitable diagram for
active transport of ions across the membrane.
14. Write symmetry elements symmetry operations associated with PtCl4
molecule and find its point group.
15. Explain the Bent rule in covalently bonded molecules. How will you
account for formation of pπ-dπ and pπ-pπ bonding in the molecules?
16. What are difficulties in separation of lanthanide elements? Explain ion
exchange method for the separation of lanthanides. Application of
lanthanide compound.
17. Explain the following with VSEPR theory:
Trends of repulsive interaction between Bond pair and lone pair of electrons & NH3,
H2O involve sp3 hybridization, but bond angle in this molecules are different.
18. Describe the method of synthesis properties and structure of sulphur–nitrogen
compounds.
19. Explain this H2O & NH3 molecules according to VSEPR theory & Limitations.
20. Explain the Bent rule in covalently bonded molecules. How will you
account for formation of PCl5 And XeF4.
21. Describe the method of synthesis properties and structure of carbon allotropes
compounds.
22. Explain in the electronic configuration of lanthanides and actinides.

23. Explain in the cooperativity and function of haemoglobin.
24. Explain reducible and irreducible representation.
25. Derive group multiplication table for H2O molecule.
26. Derive character table for c2v point group.
27. Explain in detail grate orthogonally theorem.
28. Explain in detail Mulliken symbol and irreducible representation.
29. Explain in detail sodium potassium pump.
30. Explain the interhalogens and psudohalides.
Q.3) Answer the following Questions
[04]
1. Explain plane of symmetry and axis of symmetry with suitable
examples.
2. Function of Hemoglobin and Myoglobin
3. What are the magnetic properties of lanthanides illustrate your answer
with examples.
4. Characteristics and properties of non transition elements.
5. pπ-dπ bonding.
6. Use of Lanthanide as shift reagent.
7. Using VSEPR theory explain structure and bonding in XeF4 and NH3
molecule.
8. Describe the role of metal ions in biological process with illustration.
9. Give a short account of synthesis proper design structure of
phosphorene’s.
10. Give the physical properties of (B2H6). Explain it’s
structure and equilibria.
11. Hybridization and structure of molecules for SF6 and IF7
12. Find the point group of the benzene and BF3 molecule
13. Using VSEPR theory explain structure and bonding in XeF4 and NH3
molecule.
14. Cooperativity for Haemoglobin
15. What are the application of actinides.
16. Explain plane of symmetry and axis of symmetry with suitable examples.
17. pπ-pπ bonding
18. structure of various carbon
.
19. What are the magnetic properties of lanthanides illustrate your answer
with examples.
20. Structure of boranes
21. Walsh Diagram,
22. Explain plane of symmetry and axis of symmetry with suitable examples.
23. Structure of various silicates
24. Hybridization and structure of molecules for BF3 and PCl5
25. Give the geometry and structure of the BeCl2 and SF4 molecules.
26. Photoluminescence properties of lanthanide compound
27. Nitrogen fixation nitrogenase.
28. silicates.
29. Back bonding.
30. Berry pseudorotation.
31. Reaction of covalent bonded molecule.
32. cytochromes.
33. ferrodoxins.

34. properties of the f-block elements.
35. symmetry operation.
36. standard reduction formula.
37. caeboranes.
38. structure and bonding in oxyacids of nitrogen.
39. properties of non-transtion elements.
40. phosphazenes
41. Free radical mechanisms.
42. Application of lanthanide compound in industries.
43. Point group of octahedral complex.
44. What is plan of symmetry.
45. Function of myoglobin .
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Answer the following questions: 2 marks each
1. Name of reagents used for epoxidation of olefin.
2. Method of preparation of SeO2.
3. Predict the product.

4. Suggest suitable reagent used for following transformation?

5. Predict the product.

6. Mannich condensation requires which starting materials?
7. Name and structure of 9-BBN.
8. Method of preparation of KMnO4.
9. Predict the product.

10. Suggest suitable reagent used for following transformation?

11. Predict the product.

12. Intermediate formed in Wittig reaction?
13. Name of reagent used for dihydroxylation of olefin.
14. Method of preparation of LiAlH4.
15. Predict the product.
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16. Suggest suitable reagent used for following transformation?

17. Predict the product.

18. Robinson annulation is combination of which two reactions?
19. Draw structure of thexyl borane.
20. Name of reaction in which aldol condensation followed by mannich

reaction?
21. Draw structure of Disamyl borane.
22. Draw the wittig reagent?
23. Draw structure of PCC.
24. Draw structure of Ferrocene.
25. Write method of preparation of Pb(OAc)4
26. Draw structure of Wilkinson’s catalyst.
27. Solubility of HIO4 and Pb(OAc)4 respectively.
28. What is enamins?
29. Reagents used in hydroboration.
30. Methyl vinyl ketone used in which condensation reaction?

2. Long answer questions. 6 marks each.
1. Explain epoxidation with suitable examples?
2. Describe in details mechanism and applications of following name
reactions. i. Stobbe condensation. ii. Robinson annulation.
3. Explain NaBH4 as reducing reagent with the help of mechanism and
applications.
4. Give an account of types of alkylating agents with examples.
5. Explain the role of SeO2 as oxidation of allylic position with suitable
examples?
6. Describe in details mechanism and applications of following name
reactions. i. Suzuki Miyura coupling. ii. Mannich condensation.
7. Explain NaBH4 as reducing reagent with the help of mechanism and
applications.
8. Explain the synthetic applications of alkyl boranes with suitable
examples?
9. Describe in details mechanism and applications of following name
reactions. i. Dieckmann condensation. ii. Hoffman condensation.
10. Give an account on synthic application of Organo lithium.
11. Explain H2CrO4 as oxidizing reagent with the help of mechanism and
applications.
12.Explain MnO2 as oxidizing reagent with the help of mechanism and
applications.
13.Explain applications of HIO4 with the help of mechanism.
14.Give an account on synthic application of Organo Copper.
15.Explain applications of Pb(OAc)4 with the help of mechanism.
16.Explain hydroboration with the help of suitable examples
17.What is Organometallic compounds? Explain ferrocene structure.
18. Explain in brief role of organometallic reagents in organic synthesis.
19. Explain in details fridal craft alkylation.

20. Explain in details C-alkylation with the help of examples.
21.Write mechanism of Lossen and Neberl- Prins.
22.Write mechanism of Hofmann-Martius and Ortaon
23.Write mechanism of Mc-Murry and Demjanov reaction,
24.Explain in details synthetic applications of alkylating agents.
25.Explain in details synthetic applications of acylation of active methylene
compounds.
26.Explain in details synthetic applications of alkylation of active methylene
compounds.
27. Explain enamins with respect to formation and ractivity?
28.Give synthetic applications of hydroboration.
29. Explain addition of lithium dialkylcuprate to carbonyl and unsaturated
carbonyl compounds.
30.Write mechanism of Vlhmann and Dakin.

3. A. Sort answer questions 4 marks each
1. Explain glycol cleavage with the help of suitable example?
2. Give an account of Organocopper reagent in organic synthesis.
3. What is ylide? Explain Sulphur ylide?
4. Explain hydroboration with the help of mechanism and application?
5. Give an account of Organometallic reagent in organic synthesis.
6. What is ylide? Explain phosphorous ylide?
7. Write short note on Wilkinson’s catalyst.
8. Write note on Cobaltocene.
9. Write note on Suzuki coupling reaction.
10. Write note on Glycol clevage.

B. Predict the product of following and justify with mechanism? 4 marks.

C.

Write a note on following.
1. Swern Oxidation.
2. MPV reduction.
3. Wittig reaction.
4. Wolf Kishner Reduction.
5. Curtius rearrangement.
6. Simon-Smith reaction.
7. Wilkinson catalyst.
8. Lossen rearrangement.
9. Chichibabin reaction.
10. Sommlet reaction.

D. Give synthetic applications of following reagents.
1. LiAlH4
2. KMnO4
3. Organo borane
4. PCC
5. PDC
6. Gilmann Reagent
7. NaBH3CN
8. NaBH4
9. HIO3
10.Pb(OAc)4
11.9-BBN
12.LiCH3
13. n- BuLi
14.Alkylation of Ethyl Aceto Acetate.
15.Collins reagent
16.H2O2
17. DIBALH
18. (COCl)2 and DMSO
19. O3
20. 9-BBN.
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1) What is Planck’s hypothesis ?
2) Give any two postulates of Plank’s quantum theory?
3) What is physical significance of wave function?
4) What is meant by energy spectrum of a black body?
5) What are the Two applications of Schroedinger wave equations?
6) Define Hermitian operator.Give any two characteristics.
7) State the first law of photochemistry.Who stated the first law of
photochemistry ?
8) What is emf value of acid storage cell? Name the electrode used in it.
9) Give one example with cell representation of reversible with respect to
cation.
10)
11)

State Wein effect.
Define : Rate of reaction.

12)

State Heisenberg uncertainty principle with equation.

13)

Define activity and activity coefficient.

14)

Write de Broglie equation and name the terms involved in it

15)

What is Fluorescence.

16)

Define Molecularity and types of molecularity according number of
molecules are involved in it.

17)

Write the Principle of spectrophotometric method.

18)

State Paulis exclusion principle.

19)
20)

Which factors affect degree of ionization ?
+ for this reaction construct the cell.

21)

Define steady state approximation.

22)
23)

Define chemical kinetics and molecularity
A cricket ball weighing 100g is to be located within 0.1.What is the
uncertainty in its velocity ?

24)

Write down Schrodinger equation for particle of one dimensional box.

25)

Define rate and rate laws.

26)

State any two independent factors on rate constant.

27)

What is molecularity of reaction.

28)

Name the methods used in chemical kinetics.

29)

What is green house effect?

30)

State first law of photochemistry.

Q.2 Answer the following questions:
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1) Discuss kinetics of enzyme Catalyzed reaction.
2) Give an account of Debye-Huckel Theory.Explain clearly what is meant by
Asymmetric effect and Electrophoretic effect.
3) Explain the six Postulates of quantum mechanics.
4) State and explain the selection rule in electronic spectra.
5) Explain degree of dissociation of monobasic weak acid.
6) Derive Stern-Volmer equation.
7) Explain with graphical representation of four different conditions for
acceptable wave functions.
8) What is meant by storage cell? Describe Acid Storage cell.

9) Discuss Spectrophotometric method of following kinetics of reaction with
suitable example.
10) Discuss the polarographic or diffusion current method of kinetics of reaction
with suitable example
11) Explain Debye-Huckel Theory. State and explain the terms involved in
Debye-Huckel-Onsagar equation.
12) Derive Schrodinger equation.
13) Discuss the probable electronic transition and nature of electronic spectra
14) What are concentration cells? Derive equation for determination of activity
coefficient using concentration cells.
15) State two Postulates of Quantum mechanics and discuss the properties of
operators.
16) Explain electronic state or multiplicity rule.
17) Write a note on Algebra of operators.
18) Explain Polarographic method with example.
19) If and are eigen functions and hermitian operator A with eigen
values and respectively,then prove that and are orthogonal.
20) What is fluorescence resonance energy transfer process.Give the criteria for
efficient transfer of energy between donar and acceptor pairs. Give some
example.
21) Discuss the Chemical method for kinetics of chemical reaction.
22) Give an account of Debye-Huckel Theory. Explain clearly what is meant by
Asymmetric effect and Electrophoretic effect.

23) Obtain the the expression for the rate constant of a reaction using collision
theory of a bimolecular reactions.
24) Derive the rate expression for enzyme catalyzed reaction.
25) A first order reaction has k = 1.5 X 10-6 s-1 at 2000C. if the reaction is allowed
to run for 10 hours, what is the half-life of this reaction?
26) Explain with example of types of electrode.
27) Explain Bjerrun theory of ion-ion association.
28) Explain in detail Michaelis Menten enzyme catalysis.
29) Write a note on Ladder operator.Explain with example.
30) Explain in detail addition of angular momenta.

Q.3) Answer the following questions:
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1) Explain properties of Hermitian operator.
2) Discuss the Steady state approximation.
3) Write a note on activity coefficient from cell with transference.
4) Explain the property :- Multiplication of operator.
5) Determine degree of dissociation of weak monobasic acid using
concentration cell
6) Define the term quantum yield.
7 ) Construct Jablonski diagram and show various pathways by which an
excited molecule can return to ground state.
8) Write a note on Michaelis –Menten enzyme catalysis.
9) Draw in tabular form of Wave mechanical operators for evaluating various
classical variables.

10) Explain with example spectroscopic term symbols.
11) Write a note on wave particle duality of material
12) Write a note on Joblonski Diagram.
13) Write a note on Alkaline storage battery
14) Discuss Conductometric method.
15) Explain Kinetics of Bimolecular Quenching .
16) Write a note on instability constant of silver ammonia complex.
17) Explain kinetics of Bimolecular Quenching.
18) Decomposition of ozone and it's mechanism.
19) Calculate the de Broglie wave length of a body of mass 1kg moving with a
velocity of 2000 ms-1
20) Explain decomposition of [N2O5].
21) Show that is not an eigen function of operator but of What is
the eigenvalue?
22) Write a note abnormal conductance of hydrogen and hydroxyl ions.
23) Describe in detail the accurate method of dissociation constant of weak acid
by emf measurements.
24) Explain the Mechanism and kinetics of enzyme catalysed reaction.
25) Explain de Broglie’s wave particleduality hypothesis.
26) Distinguish between exact and inexact differentials
27) What is Laplacian operator? Explain the terms involved in it.
28) What is Heisenberg’s uncertainty principle ? Give its experimental evidence.
29) Calculate the degree of quantum particle in a cubic box having energyfour

times that of the lowest energy?
30) Distinguish between first and second order reaction with respect to rate
equation,unit and half life.
31) Give the processes on which high quantum yield depends ?
32) Discuss the Debye –Huckel theory of mean ionic activity coefficients.
33) Derive the Debye-Huckel limiting law.
34) Explain the terms activity coefficient and mean ionic activity coefficient.
35) Write a short note on Photochemistry of environment.
36) State Pauli’s Exclusion Principle.Explain spectroscopic term symbols.
37) Write a note on delayed fluorescence.
38) Explain photo-physical pathways of excited molecular system.
39) Write a note on energy transfer efficiency.
40) Write a note on Abnormal ionic conductance of hydroxyl and hydrogen ions.
41) Write a note on life time of electronically excited state.
42) Explain Debye-Huckel theory of inter-ionic attraction.
44) Describe any one experimental method of kinetics of reaction.
45) Write a note on linear and angular momenta.
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Q.1) Answer the following Questions:
1) Explain limitations of Atomic Absorption Spectroscopy ?
2) What is Mossbauer Effect?
3) Define the term of Chromophore? Give the example.
4) What is principle of Double Beam Spectroscopy?
5) Which detector used in Mass Spectrometry?
6) What is Spin- Spin Coupling? Explain with example.
7) Define Single beam spectroscopy ?
8) Why aldehyde shows lower frequency than ketone?
9) Define the term Auxochrome .
10) Give the principle of ESR .
11) Which internal standard used in NMR spectroscopy?
12) What is principle of Flame Emmision Spectroscopy?
13) What is principle of Atomic Absorption Spectroscopy?
14) Why amide shows lower frequency than acid?
15) Define Chemical Shift?
16) How will you prepare sample for NMR .
17) Define K- band in UV Spectroscopy?
18) Which Detector Used in Atomic Absorption Spectroscopy?

19) Which type of radiation is used in NMR spectroscopy?
20) Why is carbon 13 used in NMR?
21) In the alpha cleavage of acetone, the m/z ratio is….
22) state the significance of term IR active.
23) The IR spectrum of ethylene does not show double bond stretching absorption. Justify
the statement.
24) Which amongst the following will have higher carbonyl stretching frequency?
CH3-CONH2 And

CH3COOCH3

25) State the significance of lamda max.
26) What is Isomer Shift and Give its application.
27) Show the graphical representation for Mossbauer spectra of Fe 2+ and Fe 3+.
28) Define Detection limit of AAS.
29) How will you determine lead in petrol by AAS.
30) How many peaks would you expect in the low resolution NMR spectrum a) vinyl chloride
b) ethyl cyclopropane?
Q.2) Long Question
1) What is Principle of Single Beam Spectroscopy, Explain Working of Single beam
Spectroscopy ?
2) Discuss in brief factors affecting on UV absorption band.
3) What is Principle of Atomic Absorption Spectroscopy, Explain Instrumentation of
Atomic Absorption Spectroscopy?
4) Give the application of Mossbauer spectroscopy.
5) Describe in Brief Fundamental modes of vibration.
6) Define UV- Visible Spectroscopy, Explain different types of absorption shifts.
7) What is Principle of Atomic Absorption Spectroscopy, Explain Instrumentation of
Atomic Absorption Spectroscopy?

8) What is Infrared Spectroscopy? Discuss the Instrumentation for Infra Red Spectroscopy.
9) Give the application of Mossbauer spectroscopy
10) What is Single beam Atomic Absorption Spectroscopy? Discuss the instrumentation of
Single beam Atomic Absorption Spectroscopy.
11) Define UV- Visible Spectroscopy, Explain different types of absorption shifts.
12) What is Principle of Atomic Absorption Spectroscopy, Explain Instrumentation of
Atomic Absorption Spectroscopy?
13) What is Infrared Spectroscopy? Discuss the Instrumentation for Infra Red Spectroscopy.
14) Give the application of Mossbauer spectroscopy
15) What is Single beam Atomic Absorption Spectroscopy? Discuss the instrumentation of
Single beam Atomic Absorption Spectroscopy.
16) Discuss the instrumentation of FT-NMR Spectroscopy.
17) Explain the use of isotopes ion peaks in establishing the nature as well as number of
halogen atoms is an organic compound.
18) Explain the inductive effect influence the carbonyl absorption frequency in IR
spectroscopy.
19) n Butyl methyl ketone exhibits Mclafferty rearrangement in mass fragmentation but
acetone does not exhibit the same.
20) Three isomer of C3H3BR2 display one, two ,three signals in their respective proton NMR
spectra. Assign structure to the isomers.
21) Discuss the role of isotopes ion peaks in mass spectrometry.
22) Discuss the aspect of anisotropic effect in NMR spectroscopy.
23) Write a note on sampling techniques used in recording IR spectra.
24) Sketch and explain the principle of the NMR instrument.

25) What are the advantage in atomic absorption of a heated graphite atomizer over a flame
atomizer?
26) Provide a structure of a compound having a molecular formula of C7H8O that is consistent
NMR spectra. To confirm your choice, predict the splitting patterns for the protons in your
proposed structure and estimate or calculate the chemical shifts.

27) Provide a structure of a compound having a molecular formula of C5H10O2 that is

consistent with the following spectra show your work and assign all relevant peaks in the IR and
H NMR spectra. To confirm your choice, predict the splitting patterns for the protons in your
proposed structure and estimate or calculate the chemical shifts.
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28) Provide a structure of a compound having a molecular formula of C6H12O that is
consistent with the following spectra show your work and assign all relevant peaks in the IR and
1
H NMR spectra. To confirm your choice, predict the splitting patterns for the protons in your
proposed structure and estimate or calculate the chemical shifts.

29) Explain in brief types of bands.
30) Explain in brief types of recording spectra.

Q.3) Short Question
1) Write a short note on Anisotropic Effect?
2) Explain Advantages of Double Beam Spectroscopy?
3) Write a short note on Beer Lambert’s law?
4) Discuss the application of infrared Spectroscopy.
5) Give the application of Mass spectroscopy?
6) Distinguish between Atomic Absorption Spectroscopy and Flame Emission Spectroscopy?

7) Explain in brief Mossbauer effect.
8) Explain Inductively Coupled Plasma Spectroscopy.
9) Using Woodward –Fieser rules calculate the λ max of following Compounds.

10) Give the various application of ESR.
11) Explain Disadvantages of Single Beam Spectroscopy?
12) Write a short on sampling Technique in IR?
13) Explain Limitations of Atomic Absorption Spectroscopy
14) Give the application of Mossbauer Spectroscopy.
15) Give the application of UV-Visible Spectroscopy.
16) Explain the principle of Mossbauer Spectroscopy.
17) Distinguish between Atomic Absorption Spectroscopy and Flame Emission Spectroscopy?

18) Using Woodword –Fieser rules calculate the λ max of following Compounds.

19) Write a note on Mossbauer effect ?
20) Explain Interferences in Atomic Absorption Spectroscopy?
21) Write a short note on Chemical Shift?
22) Distinguish between Atomic Absorption Spectroscopy and Flame Emission Spectrosc
23) Write a short note on ESR spectroscopy.
24) Define Mass Spectroscopy? Give the principle of Mass Spectroscopy.
25) Write a brief notes on uses of UV spectroscopy.
26) Explain Advantages of Atomic Absorption Spectroscopy over Flame Emission
Spectroscopy?
27) Using Woodward –Fieser rules calculate the λ max of following Compounds.

28) Give the application of Inductive coupled Plasma.
29) What causes chemical shift in NMR spectroscopy.
30) How many lines will be present in the ESR spectrum of the diphenylmethyl radical.
31) Calculate the ESR frequency of an unpaired electron in magnetic field 0.33 Tesla.
32) How many lines will be present in the ESR spectrum of the semiquinone radical.
33) What are advantage of atomic absorption spectroscopy?
34) What Instrumentation features do the near infra red , the fundamental infrared and far

infrared have in common?
35) Write a short note on Nebulisation torch.
36) Explain in brief formation of different types of ions.
37) Explain in brief factor affecting frequencies.
38) Explain in brief factor affecting on UV absorption band.
39) Write a short note types of recording Spectra.
40) Write a short note electronic transition.
41) Explain in brief beers lambert law.
42) Explain in brief sample preparation in NMR.
43) Explain in brief absorption of common functional group in UV spectroscopy.
44) Write a short note on Coupling Constant.
45) Calculate the ESR frequency of an unpaired electron in magnetic field 0.55 Tesla

