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INORGANIC CHEMISTRY 

1.Metal ligand bonding in transition metal Coordination complex 

Short questions: - 

Q.1. Draw the crystal field orbital energy level diagram of [Fe(CN)6]3- complex ion and how many paired and 

unpaired electron are there in it? 

Q.2. Calculate the magnetic moment of complex ion [Ni (H2O)6]2+. 

Q.3. [Fe(CN)6]4- is diamagnetic but [Fe(H2O)6]3+ complex ion is paramagnetic. 

Q.4. Write the note on crystal field stabilization energy (CFSE).      (2019) 

     

Long Questions: - 

Q.1. Draw a crystal field orbital energy level diagram and predict the number of unpaired electrons in [CoF6]3- 
complex ion. 

Q.2. Draw a crystal field orbital energy level diagram and predict the number of unpaired electrons in [NiCl4]2- 
complex ion. 

Q.3. Draw a crystal field orbital energy level diagram and predict the number of unpaired electrons in 

[Fe(NH3)6]Cl3 complex. 

Q.4. Draw the geometry and shape of [MnBr4]2- complex ion and predict the number of paired electron in d-

orbitals 

Q.5. Draw the geometry and shape of [Ni(CO)4] and predict the number of paired electron in 3d-orbital. 

Q.6. How many unpaired electrons are there in the following ions? 

i. Fe3+ (Low Spin) 

ii.  Co3+ (Low Spin) 

iii. Cr3+ (High Spin) 

Q.7. Calculate the crystal field stabilization energy for following system. 

i. d5 (low spin octahedral) 

ii. d7 (high spin octahedral) 

Q.8. Discuss the factors which affect Crystal field parameters. 

Q.9. Explain the factors which affect Crystal field parameters.      (2019) 

Q.10. What is CFSE? 

Q.11. What is meant by crystal field splitting energy (CFSE)? How does this affect the stability of complexes? 

Q.12. Describe the factors affecting on CFSE. 

Q.13. What is crystal field theory? Explain the crystal field splitting in octahedral complex.                 (2019) 

Q.14. Explain the crystal field theory with examples. Describe its limitations. 
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2.Thermodynamic and kinetic aspects of metal complexes 

Short questions: - 

Q.1. Define the stability constant of metal complexes.       (2019) 

Long questions: - 

Q.1. Discuss the factors which affect the stability of complexes. 

Q.2. Describe the factors which affect the stability of complexes with suitable examples. 

Q.3. What do you understand by labile and inert complexes? 

Q.4. Distinguish between thermodynamic and kinetic stability of complexes giving suitable examples. 

Q.5. Discuss the mechanism of nucleophilic substitution reaction in square planers complexes. 

Q.6. Explain the substitution reaction of square planar complexes.      (2019) 

Q.7. Arrange the following ligands in the decreasing order of trans effect. 

NH, Cl-, I-, CO, NO2-, SC(NH2) 

Q.8. Discuss the various theories put forward to explain the trans effect. 

Q.9. What is trans effect? Give a suitable mechanism for the substitution reaction in square planer complexes. 

Q.10. Why the reaction of [Pt(Cl4)]2- with NH3 yields the cis-product while the reaction of [Pt(NH3)4]2+ with Cl- 

ion yields the trans product? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4 
 

3.Magnetic properties of Transition Metal Complexes 

Short questions: - 

Q.1. Define the magnetic moment of transition metal complex.      (2019) 

Q.2. State Curie and Curie-Weiss law. 

Long questions: - 

Q.1. Calculate only the spin magnetic moment of Mn2+, Fe3+ and Cr6+ ions. 

Q.2. Calculate the spin magnetic moment only for Mn2+ and Ti3+ ions. 

Q.3. [Cr(H2O)6]3- has much higher magnetic property than [Mn(CH)6]4-. Explain it. 

Q.4. Explain the magnetic behavior of transition metal complex. Why [FeF6]4- is paramagnetic whereas 

[Fe(CN)6]4- is diamagnetic.          (2019) 

Q.5. What is magnetic susceptibility? Give the methods for determining magnetic susceptibility.  (2019) 

Q.6. Describe the Bhatnager-Mathur method for the measurement of magnetic susceptibility. 

Q.7. Describe the Gouy’s method for the measurement of magnetic susceptibility. 

Q.8. What do you understand by magnetic susceptibility? How does it vary with magnetic field? 

Q.9. Give the relation between magnetic moment and number of unpaired electrons. 

Q.10. Why Cu(I) is diamagnetic whereas Cu(II) is paramagnetic? 

Q.11. Describe the ferromagnetic, Anti-ferromagnetic and ferrimagnetic behavior of substances. 

Q.12. What is the origin of magnetism in ferromagnetic, ferromagnetic and anti-ferromagnetic substances? 

Q.13. What is Curie’s law? 
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4.Electronic spectra of Transition metal complexes 

 

Short Questions: -  

Q.1. How many microstates will be found in the electronic configuration of Mn in [Mn(H2O)6]2+ complex ion? 

Q.2. How many microstates will be found in the electronic configuration of Cobalt in [CoF6]3- complex ion? 

Q.3. How many microstates will be found in d5 electronic configuration? 

Q.4. Explain L-S coupling. 

Long Questions: -  

Q.1. What is micro-state? Calculate the number of microstates in Cr+ ion. 

Q.2. Calculate the number of microstates in p3 system. 

Q.3. Calculate the number of microstate in d5 system. 

Q.4. Explain the various electron transitions obtained in the electronic spectrum. 

Q.5. Discuss the electronic spectra of [Ti(H2O)6]3+ complex ion and draw the ‘Orgel’ diagram for d1 

configuration. 

Q.6. Explain the electronic spectrum of [Ti(H2O)6]3+ ion. 

Q.7. Find out the ground state term for the complex ion [Co(NH3)6]3+ and [NiCl4]2-. 

Q.8. Find out the term symbol and ground state term for all d5-7 electronic system. 

Q.9. What are the term symbols? Find out the ground state term for Co2+. 

Q.10. What are the selection rules for electronic transition?  

Q.11. Sketch Orgel diagram for d9 system. 

Q.12. Explain the Orgel diagram of d9 metal complex in octahedral field.     (2019) 

Q.13. Explain the spectrochemical series.         (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6 
 

5.Organometallic Chemistry 

Short Questions: -  

Q.1. Write the IUPAC name of the following: 

i. Fe(C5H5)2 

ii. (CO)5-Mn-Mn-(CO)5 

iii. Co2(CO)8 

iv. Co(CO)8 

v. Cr(C6H6)2 

vi. K[PtCl3(C2H4)] 

vii. K[B(CH3)4] 

Q.2. Define the effective atomic number.         (2019) 

        

Long Questions: -  

Q.1. What are organometallic compounds? Describe the method of preparation, properties and applications of 

organolithium compounds. 

Q.2. Describe the method of preparation, properties and application of organo aluminum compounds. 

Q.3. Give the method of preparation, properties, structure and application of organoaluminum compounds. 

Q.4. What are metal carbonyls? Describe methods for their preparation. 

Q.5. Draw the structure of Ni(CO)4 and Os(CO)5. 

Q.6. Give the structure and geometry of V(CO)8 and Fe(CO)5. 

Q.7. Give the structure and geometry of Os(CO)5 and Cr(CO)6. 

Q.8. What are Zieglar-Natta and Williamson Catalyst? 

Q.9. How will you prepare Wilkinson catalyst? 

Q.10. Discuss the mechanism of Ziegler-Natta catalyst. 

Q.11. Write the note on following:          (2019) 

i. 18 electron rule 

ii. Bonding in metal carbonyls 

iii. Reactivity of organometallic compounds. 
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6.Silicon and Phosphazenes 

 

Short Questions: -  

Q.1. What do you know about inorganic polymer?        (2019) 

Long Questions: -  

Q.1. Give the IUPAC name of H3SiOH 

Q.2. What are the inorganic Polymers? 

Q.3. Differentiate between inorganic and organic polymers. 

Q.4. Write the preparation, properties and uses of Silicons inorganic polymers. 

Q.5. Describe the preparation, properties and uses of Silicons. 

Q.6. What are Silicons? Give the method of preparation of Silicons.     (2019) 

Q.7. Describe the preparation, properties and uses of Phosphazene. 

Q.8. Explain the structure and bonding in triphosphazenes.      (2019) 

Q.9. Discuss the structure and bonding in triphosphazene. 

Q.10. Draw the structure and bonding in cyclic trimer Phosphazenes with explanation. 

Q.11. Give the reaction of Triphosphazene chloride (PNCl2)3 with following: 

i. NH3 

ii. C6H6 

iii. H2O 
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7.Bioinorganic chemistry 

Short Questions: -  

Q.1. Describe the role of Ca2+ ion in living system. 

Long Questions: -  

Q.1. Write biological importance of Na+ and K+ ions. 

Q.2. What is bio-inorganic Chemistry? Discuss biochemical role of Ca2+ ion. 

Q.3. Describe the role of Ca2+ (Calcium ion) in living system. 

Q.4. Explain the role of Ca2+.          (2019) 

Q.5. Write an essay on essential and trace elements in biological process. 

Q.6. What are metalloporphyrins? Discuss the toxic effects of mercury on human being? 

Q.7. What are functions of haemoglobin and myoglobin? Give the outline of the similarities and difference 

between them. 

Q.8. What is Cooperativity phenomenon in haemoglobin (Hb)? 

Q.9. Describe the role of haemoglobin and myoglobin in living systems. 

Q.10. Draw the structure of haemoglobin. Discuss oxidation and coordination numbers for it. 

Q.11. Write the note on following:          (2019)  

i. Metalloporphyrins 

ii. Structure of haemoglobin 

iii. Role of myoglobin 
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8.Hard and Soft Acids and Bases (HSAB) 

Short questions: - 

Q.1. Classify the following as hard, soft and borderline acids 

i. Co²+        ii. Pt2+       iii. Na+ 

Q.2. Classify the following as hard, soft or border line bases. 

       i.  N2 ii. NO3
-          iii. CN- 

Long questions: - 

Q.1. What is ‘Symbiosis’? Explain with examples. What are its applications? 

Q.2. Explain “Symbiosis”. 

Q.3. Write limitation of HSAB principle. 

Q.4. Describe the application of HSAB principal. 

Q.5. Explain the Pearson’s concept of hard and soft acid and base.      (2019) 

Q.6. Explain the Pearson’s HSAB theory in brief. 

Q.7. How electron negativity can be used to explain the hardness and softness of acid and bases. 

Q.8. Explain the following on the basis of HSAB principle: 

i. AgI2
- ion is more stable than AgF2

- ion. 

ii. [CoF6]3-ion is more stable than [CoI6]3- ion. 

iii. BF3, combines with F-, ion to form stable complex BF4
-. 

iv. Reaction between CdSO4 and Na2S. 

Q.9. Find out the hard bases and soft bases with reason in 

SO42-, Cl-, PO33-, N2H4, SCN-, RSH. 

Q.10. Classify the following as hard or soft acids with reasons. 

Co3+, Cu+, Li+, Ag+, Pd2+ and Ti4+. 

Q.11. Short Out Hard, Soft and Borderline Acids with Reasons in Following 

Hg+, La3+, Pt2+, Ti3+, Al3+, Co2+ 

Q.12. Give reasons, arrange the following complex ions in decreasing order of their stability. 

[CoF6]3-, [CoBr6]3-, [CoCl6]3-. 
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Organic Chemistry 

IR and NMR spectroscopy 

Short questions: 

Q.1. How many proton signals would you expect in the NMR spectra of the following compounds? 

i. 1,2-Dibromoethane 

ii. Methyl ethyl ether 

iii. Acetaldehyde 

Q.2. Using I.R spectroscopy how will you distinguish the following pairs of compounds:   (2019) 

i. CH3COCH3 and CH3CH2CHO 

ii. CH3CH2OH and CH3COCH3 

iii.  

 
Q.3. What is the significance of TMS and NMR spectroscopy? 

Q.4. Define the Chemical Shift. 

 

Long questions: 

Q.1. What is the theory of NMR spectroscopy? Discuss spin-spin splitting with suitable example.  (2019) 

Q.2. Draw splitting patterns of proton in NMR spectrum of the following compounds:   (2019) 

i. 1,1,2-Tribromoethane 

ii. Acetophenone (C6H5-COCH3) 

Q.3. Describe nuclear SHIELDING and DESHIELDING with example. 

Q.4. Explain the shielding and deshielding effects in proton magnetic resonance (PMR) spectroscopy.  

Q.5. How will you distinguish all the isomers of C5H12 with the help of PMR spectroscopy? 

Q.6. Predict the PMR spectrum of the following compounds with proper splitting pattern: 

i. Toluene 

ii. Ethyl acetate 

Q.7. Explain the PMR spectra of ethanol and also explain the proton exchange reaction. 

Q.8. How will you distinguish all the isomers of C4H10O with the help of PMR spectroscopy? 

Q.9. A compound having molecular formula C2H4O shows following signals in its PMR spectrum. 

i) A doublet of three protons at δ2.155 and 

ii)  A quarter of one proton at δ9.68. Write down the structure of the compound. 

Q.10. What is chemical shift? Discuss the factors which affect the value of chemical shift.   

Q.11. How many signals will be obtained in PMR spectrum of following compounds:    

i.  

ii.  

iii.  

iv.  
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v.  
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Heterocyclic Compound 

Short questions: 

Q.1. Give a comparative account of the basicity of pyridine, piperidine and pyrrole.   (2019) 

   

Long questions 

Q.1. Write Paal-Knorr synthetic for pyrrole, furan and thiophene. Which among the three is more aromatic and 

why? 

Q.2. What is reaction of Friedal craft with pyridine? Explain. 

Q.3. What is Fischer-Indole synthesis? 

Q.4. Compare the aromatic characters of pyrrole, furan and thiophene.     (2019) 

Q.5. Explain, why pyrrole shows acidic whereas pyridine shows basic behavior.    (2019) 

Q.6. Explain, why the position-2 is favorable for nucleophilic substitution reactions whereas position-3 is 

favorable for electrophilic substitution reaction in pyridine.      (2019) 

Q.7. Compare the reactivity of pyrrole, furan and thiophene for electrophilic substitution reaction. 

Q.8. Write the mechanism of Skraup synthesis. 

Q.9. Describe the following with mechanism: 

i) Fischer indole Synthesis 

ii) Skraup Synthesis 

iii) Bischler-Napieralski Synthesis 

Q.10. Write short notes on the followings:         

i) Nucleophilic substitution reactions in pyridine. 

ii) Electrophilic substitution reaction in Thiophene. 

iii) Differences between quinoline and isoquinoline. 
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Carbohydrates 

Short questions 

Q.1. Define the term mutarotation. 

Q.2. Differentiate between anomers and epimers. 

Q.3. Why glucose and fructose form the same osazone?      (2019) 

      

Long question 

Q.1. What is the mechanism of osazone formation?       (2019) 

Q.2. What is Erythreo and Threo nomenclature of configuration?     (2019) 

Q.3. How glucose is converted into fructose?        (2019) 

Q.4. How will you degrade glucose to arabinose? 

Q.5. How will you convert an elder pentose into aldohexose? 

Q.6. Explain why fructose reduces Fehling solution thought it has no aldehyde group? 

Q.7. Explain the mutarotation in glucose. 

Q.8. Discuss the mechanism of osazone formation 

Q.9. Explain the cyclic structure of glucose. 

Q.10. Explain the chain lengthening in monosaccharides. 

Q.11. Explain why β D (+) glucopyranose is more stable than ⍺ D (+) glucopyranose.   

Q.12. Describe briefly the reactions used for the determination of size of the ring of glucose. 

Q.13. How will you convert a C5 aldose into a C5 ketose? 

Q.14. What is Killiani-fischer synthesis of aldose?       (2019) 
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Organometallic compounds 

Short questions: - 

Q.1. Write the role of ether in preparation of Grignard reagent. 

Q.2. Write a note on the reactivity of organometallic compounds. 

Q.3. How will you convert RX into R-CH2CH2OH using Grignard reagent? 

Long questions: - 

Q.1. Give a method for the preparation of Grignard reagent? With the help of suitable Grignard reagent, how will you 

prepare the following: 

i. Tertiary butyl alcohol 

ii. Pent-2-yne 

iii. Acetone 

iv. Ethyl methyl ether 

Q.2. What are organolithium compounds? How are they prepared? From methyl lithium how will you  

prepare the following compounds? 

i. Ethane 

ii. Propanol-2 

iii. Ketone 

iv. Methyl amine 

v. Acetaldehyde 

Q.3. What are organometallic compounds? Explain the reactivity of organometallic compounds. 

Q.4. Define organometallic compounds. Arrange the organozinc, organolithium and organomagnesium compounds in 

decreasing order of their reactivity. Starting from organomagnesium compounds, how will you prepare the 

following compounds:           (2019) 

i. CH3COCH3 from CH3CN 

ii. C6H5COOH from CO2 

iii. CH3CH2CHO from HCOOC2H5 

iv. (C2H5)4Pb from PbCl2 

v. CH3C≡CCH3 from CH3-C≡CH 

Q.5. Write one method for the preparation of both organo-lithium and organo-zinc compound. Why organolithium 

compounds are more reactive than Grignard reagent?       (2019) 

Q.6. What is the difference between the reactivity of organolithium compounds and Grignard reagent towards 

hindered C=O (carbonyl group) and why?        (2019) 

Q.7. What are the reactions of organolithium compound with the following:     (2019) 

i. Fluorobenzene 

ii. Pyridine 

iii. Benzyl bromide 
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Amino Acids 

Short questions: 

Q.1. What are zwitter ions? Explain with examples. 

Q.2. Discuss the stereochemistry of amino acid.       (2019) 

Q.3. Indicate the acidic and basic groups present in an aqueous solution of a neutral  

alpha amino acid.             

Long questions: 

Q.1. How are the α-amino acids prepared by the following methods: 

i) Curtius Reaction 

ii) Schmidt Synthesis 

iii) Darapsky Synthesis  

Q.2. What are amino acids? How are they classified? Give three methods of preparation 

 of amino acids.           (2019) 
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Synthetic Polymer 

Long questions 

Q.1. What are polymers? Write ionic mechanism of addition polymerization. 

Q.2. What is the difference between natural and synthetic rubbers? 

Q.3. Differentiate between addition and condensation polymerization. 

Q.4. Write short notes on: Zieglar-Natta polymerization 

Q.5. Explain the chain growth polymerization. 

Q.6. Write the mechanism of anionic polymerization. 

Q.7. Discuss the synthesis and uses of phenol-formaldehyde resin. 

Q.8. Write synthesis and application of the following polymers: 

i. PVC 

ii. Nylon 6,6 

iii. Buna-N 

Q.9. Give the preparation and uses of following polymers:       (2019) 

i) Polystyrene  

ii) Terylene  
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Synthetic Dyes 

Short questions 

Q.1. How is Congo red prepaid? Explain the color changes from red to blue in the presence of inorganic acids. 

Q.2. Write down the structure and color of phenolphthalein in basic medium.    

Long questions 

Q.1. Describe briefly the Electronic theory of color and constitution. 

Q.2. Write short notes on Electronic theory of colors. 

Q.3. What is valance–bond theory (Electronic Concept) of color and chemical constitution.  (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

18 
 

 

Physical Chemistry 

Quantum Mechanics I 

Short questions: - 

Q.1. What is black body radiation? 

Q.2. Write short notes on the following: 

a) Planck’s radiation law 

b) Photoelectric effect 

Q.3. State Planck’s radiation Law.          (2019) 

Q.4. Explain work function of a metal. 

Q.5. Explain the Heisenberg’s uncertainty Principle. 

Q.6. State the Heisenberg’s uncertainty Principle 

Q.7. Explain Hamiltonian operator. 

Q.8. Describe the postulates of quantum mechanics. 

Q.9. What do you mean by Eigen value and Eigen functions? 

Q.10. Differentiate between orbit and orbital. 

Q.11. What happens to the energy of the particle in one-dimensional box if the length of box 

 is made larger?           (2019) 

Q.12. Explain zero-point energy.          (2019) 

Long questions: - 

Q.1. What is Black Body? Explain radiation from Black Bodies. 

Q.2. Explain photoelectric effect and give its applications. 

Q.3. Explain the following in brief: - 

i. Heat Capacity of solids 

ii. Bohr’s model of hydrogen atom 

Q.4. Discuss Bohr’s model of H-atom. Point out the defects of this model. 

Q.5. Derive de-Broglie equation. 

Q.6. Briefly explain de-Broglie’s hypothesis related to dual nature of electron. Derive de-Broglie’s relation. How 

has the dual nature of electron been verified experimentally? 

Q.7. Explain photoelectric effect and de-Broglie’s hypothesis related to dual nature of matter.  (2019) 

Q.8. Discuss Heisenberg’s Uncertainty Principle. 

Q.9. What is Compton effect? Write the expression for Compton shift and explain the terms involved. Prove that 

the Compton shift is doubled when the angle between incident and the scattered Ray become double from 

90° to 180°.            (2019) 

Q.10. Describe Schrodinger wave equation for hydrogen atom. 

Q.11. Write short notes on Quantum Numbers. Explain the importance of quantum numbers. 

Q.12. Deriving wave equation for a particle in one dimensional box; Discuss energy levels and Eigen function. 

Q.13. Write postulates of quantum mechanics. Bases on these postulates derive the Schrodinger wave equation. 

Q.14. What are the postulates of quantum mechanics? Bases on the postulates of quantum mechanics, derive the  

Schrodinger wave equation. 

Q.15. Describe the postulates of quantum mechanics.       (2019) 

Q.16. Derive the Schrodinger wave equation and mention physical significance of wave function.  (2019)  

Q.17. Write expression of energy levels for a particle in one-dimensional box and explain the terms involved. 

Explain what will happen if the walls of a one-dimensional box are suddenly removed? 
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Q.18. Describe Schrodinger wave equation for particle in One dimensional box. 

Quantum Mechanics II 

Short questions: - 

Q.1. Explain the structure of H2O and NH3. 

Q.2. What are the essential of LCAO method? 

 

Long questions: - 

Q.1. Comparison of M.O and V.B models. 

Q.2. Draw M.O diagram of O2 and O2+, which molecule has shorter Bond length? 

Q.3. Derive the expression for the wave function of three sp2 hybrid orbitals. 

Q.4. Describe the basic ideas of Molecular orbital theory. Explain criteria for forming M.O from A.O. 

Q.5. Write in short, the concept of σ, σ*, π and π* molecular orbitals. 

Q.6. Discuss the concept of σ, σ*, π and π* orbitals and give their characteristics.    (2019) 

Q.7. What do you understand by linear combination of atomic orbitals? How can it be applied to H2
+to calculate 

its energy?            (2019) 

Q.8. Draw the molecular orbital energy level diagram of NO molecule. Giving its electronic configuration, 

calculate the bond order and the comment on the magnetic behavior. 
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Molecular spectroscopy: - 

Short questions: - 

Q.1. What do you understand by an infra-red spectrum? 

Q.2. What do you understand by degree of freedom? 

Q.3. Calculate degrees of freedom for CO2 and H2O molecule.      (2019) 

Q.4. Which properties are essential in a molecule to show pure rotational spectrum? 

Q.5. Explain why at higher temperature, the intensity of anti-Stokes lines are more than Stokes lines. 

Q.6. What is degree of freedom? 

Q.7. Explain the followings: 

a. Selection rules 

b. Franck Condon Principle. 

 

Long questions: - 

Q.1. Write short notes on the following: 

a. Selection Rule 

b. Franck-Condon Principle 

Q.2. Explain the electronic transition of π-π*, σ-σ*, n-π*, n-σ* by diagrams.    (2019) 

Q.3. Discuss the characteristic properties of Raman Lines. 

Q.4. Explain the differences between Raman Spectra and I-R spectra. 

Q.5. What is IR-spectroscopy? Discuss the different types of vibrations in molecules. 

Q.6. Derive the expression for energy levels of a rigid rotor. How can we determine the bond length of a 

diatomic molecule by pure rotational spectra? 

Q.7. Deduced an expression for the rotational energy of a diatomic molecule if it is a rigid rotor. Which type of 

molecule give rotational spectra?         (2019) 

Q.8. Discuss the rotational spectrum of rigid rotor. How is Bond length of molecule determined by it? 

Q.9. Give the qualitative description of σ, π and n of molecular orbitals. Explain their energy levels and 

respective transitions. 

Q.10. Derive the energy expression for pure rotational Raman spectra of a diatomic molecule. Show that the 

separation between successive Raman lines is4𝐵̅̅̅̅ . What is the advantage of Raman spectra over infrared 

spectra? 

Q.11. How are the intensities of rotation spectral line expressed?      (2019) 

Q.12. Give qualitative description of non-rigid rotor.       (2019) 

Q.13. Explain force constant in infrared spectroscopy. Write expression for force constant and explain the 

terms involved. Explain the qualitative relation of force constant with bond energy giving suitable examples. 

Q.14. Show energy level of simple harmonic oscillation. 

Q.15. What is Raman effect? What are the difference between Raman spectra and IR spectra? 

Q.16. What is Raman spectrum? How will you explain Rayleigh, Stokes and anti-Stokes line in Raman spectrum? 

Mention applications of Raman spectra.         (2019) 

Q.17. What are P, Q and R branches in the vibrational rotational spectra of diatomic molecule? How do they  

originate? 
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Photochemistry  

Short questions 

Q.1. What is meant by Quantum Yield of photochemical reaction? 

Q.2. Differentiate between fluorescence and phosphorescence. 

Q.3. Differentiate between internal conversion and inter-system crossing. 

Q.4. What are the laws of photochemistry? 

Q.5. Explain photosensitization with example. 

Q.6. Describe photosensitization reactions with example.       (2019) 

Q.7. What are Singlet and Triplet states?         (2019) 

 

Long questions 

Q.1. What do you understand by photochemistry? State the laws of photochemistry. 

Q.2. Describe Jablonski diagram. 

Q.3. Define Quantum Yield of a photochemical reaction. How is it experimentally determined? 

Q.4. Define ‘Quantum Efficiency’. Describe the reasons for low and high quantum yield of photochemical 

reaction with example.           (2019) 

Q.5. Explain photosensitized reaction with a suitable example and give its mechanism. 

Q.6. Discuss non-radiative process in photochemistry. 

Q.7. Explain photochemical decomposition of HI. 

Q.8. What is meant by Resonance Fluorescence? Describe Fluorescence, Phosphorescence and Non-Radiative 

processes on the basis of Jablonski diagram.        (2019) 

Q.9. Explain Einstein’s law of photochemical equivalence. How does fluorescence differ from phosphorescence? 
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Physical Properties and Molecular Structure 

Short questions: 

Q.1. Explain the optical activity 

Q.2. How will you differentiate between cis and trans isomers with the help of Dipole moment? 

Q.3. Mention various types of polarization of a molecule in an electric field and write Clausius-Mossotti 

equation.             (2019) 

Long questions 

Q.1. Define dipole moment and write its unit. How is it measured by temperature method? 

Q.2. Define magnetic susceptibility. Write a short note on its important applications. 

Q.3. What do you understand by electrical polarization of molecule? Derive Clausius-Mossotti equation. 

Q.4. Give an account of various types of polarization of a molecule in an electric field. Derive Clausius-Mossotti 

equation. 

Q.5. Define ‘Dipole Moment’. What information dipole moment gives about molecular structure? The bond 
length of H-I bond is 1.6 Å and its dipole moment is 0.38D. Calculate the percentage of ionic character of H-I 

bond.             (2019) 

Q.6. Writes Notes:            (2019) 

i) Optical activity 

ii) Diamagnetism and Paramagnetism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

23 
 

 

Solutions 

Short questions: - 

Q.1. Differentiate between Ideal and Real Solution. 

Q.2. Comment on Ideal and Non-Ideal solution. 

Q.3. 7.5g/l solution of urea (molar mass=60) is isotonic with a 5% solution of non-volatile-organic compound. 

Calculate the molar mass of organic compound. 

Q.4. Calculate the osmotic pressure of a 5% solution of cane sugar at 342k.  

(R=0.082 lit. atm. K-1 .mol-1).          (2019) 

Q.5. What is Raoult’s law? 

Q.6. Equimolar solution of NaCl and cane sugar do not have the same osmotic pressure. Explain. 

 

Long questions: - 

Q.1. Write short notes on Activity and Activity coefficient. 

Q.2. Define Activity and Activity coefficient. Describe vapour pressure method for their determination. 

Q.3. State Raoult’s Law. 

Q.4. What do you understand by osmosis and osmotic pressure? Describe Barkley and Hartley’s method for 

determining the Osmotic pressure of a dilute solution. 

Q.5. Explain the followings- 

i) Ideal and Non-ideal solution. 

ii) Osmosis and osmotic pressure. 

iii) Reasons for abnormal molecular masses of solute in solution and Van’t Hoff factor.  (2019) 

Q.6. What is the reason of abnormal molecular mass of solute? Calculate osmotic pressure of 1%KCl solution at 

27°C which is 80% dissociated. (Given K=39, Cl=35.5, R=0.0821 l-1 mol-1 deg-1) 

Q.7. Write essential conditions for ideal solution. Explain the term molarity, molality, normality and mole 

fraction. 

Q.8. What are colligative properties of solution? Deduce Raoult’s Law. How this law can be used for determining 

the molecular mass of solute.          (2019) 

 


