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B.Sc. SEM-2 Paper -C3 –Organic Chemistry

1. What do you mean by inductive effect? Why this effect decreases as length of the chain
increases?

2. What is hyperconjugation? How does it differ from resonance?

3. What is the difference between localized and delocalized bond?

4. Explain why:-

(a)Formic acid and Chloroacetic acid are stronger than acetic acid.

(b)Bond angle in CH4 is more than in NH3.

(c) Ethyl amine is more basic than acetamide.

5. Write short notes:-

(a) Resonance

(b) Electromeric Effect

(c)Carbocation or carboanion

6. Explain E and Z methods of configuration designation of Geometrical Isomerism.

7. What are R and S configuration? Explain C.I.P rules with examples.

8. What is optical activity? How do enantiomers differ from diastereomers?

9. Write Newmann’s projection formulae for important conformation of n- butane. Arrange them
in order of increasing stability.

10. What do you understand by:-

(a) Relative configuration

(b)Specific rotation

(c)Meso compounds

(d)Recemic mixture

11. What are the possible isomeric monochloro derivatives on chlorination of n-Butane.



12. Discuss various methods of synthesis of alkanes with particular mention to Wurtz reaction
and Wurtz- Fittig reaction.

13. Describe preparation of alkenes by dehydration via E2 mechanism.

14. Describe and differentiate between E1 and E1cb mechanism.

15. Explain the mechanism of Markownikoff’s addition to alkenes with suitable example.

16.  Discuss the mechanism of the following reactions:

(a) Hydroboration

(b)Ozonolysis

(c)Diels-Alder Reaction

17. How will you explain that alkynes undergo nucleophilic addition reactions but alkenes do
not?

18. Give three reactions each of electrophilic and nucleophilic addition reactions on alkyne with
their mechanism.

19. Describe the mechanism of the following reactions with Benzene:

(a) Nitration

(b)Friedel-Craft’s alkylation

(c) Sulphonation

20. Helogens are electron-withdrawing atoms and yet ortho-para directing,why?



B.Sc. SEM-2 Paper –C4- Physical Chemistry

1. What do you understand by the state of a system? What are the state variables?

2. Define standard enthalpy of

3. reaction, standard enthalpy of formation and standard enthalpy of Combustion?

4. What do you mean by Hess’s law of constant heat of summation? What is the

thermodynamic basis of Hess’s law? Write its applications?

5. Derive expression for W, ∆U, q and ∆H for isothermal reversible expansion of a real

gas?

6. State and explain second law of thermodynamics? Calculate efficiency by Carnot cycle?

7. Explain how the absolute entropy of a substance is determined with the help of the third

law of thermodynamics?

8. Explain the relation between Joule Thomson co-efficient and thermodynamic

parameters? Define adiabatic flame temperature?

9. Write the equation for entropy change for ideal gases under different thermodynamic

process and also for mixing of ideal gases? Write the physical significance of entropy

and its characteristics?

10. Derive law of mass action kinetically? Derive relationship between Kp, Kc and Kx?

11. State and explain Le-chatelier’s principle? Explain the effect of temperature change,

pressure change and concentration on equilibrium with suitable example with the help of

Le-chatelier’s principle?

12. Derive the relation between the boiling point elevation of a solution and the mole

fraction of dissolved solute?

13. What are ideal and non-ideal solution? Derive van’s Hoff equation for the osmotic

pressure of a dilute solution?

14. Derive relation between osmotic pressure and relative lowering of vapour pressure?

15. Define degree of advancement of reaction? Explain thermodynamic treatment of law of

mass action?



SEMESTER 4



B.Sc. SEM-4 Paper –C8 –Inorganic Chemistry

1. Write basic postulates of Werner’s theory. Explain bonding in coordination compounds in
terms of this theory with suitable examples.

2. Explain the structure of [Ni(CO)4] using valance bond theory.

3. Explain main postulates of Crystal Field Theory.

4. Explain high spin and low spin states of coordination complexes with the help of Crystal Field
Theory.

5. What are the limitations of valance bond theory of coordination compounds?

6. Write the electronic configuration of octahedral complexes in strong ligand field (d1 to d10).

7. Explain splitting of d-orbitals in octahedral and square planar field.

8. Explain the following isomerism shown by coordination compounds with suitable examples:

(a) Linkage isomerism

(b) Ionization Isomerism

(c) Geometrical isomerism

(d) Optical isomerism

9. Explain John-Tellar distortion in coordination compounds.

10. What are transition elements? Which d-block elements are not regarded as transition metal?

11. Describe briefly the magnetic behaviours of first row transition elements.

12. Explain why:

a) Transition metals and their compounds show paramagnetic behavior.

(b) Melting point and Boiling points of transition metals are exceptionally high.

(c) Most of the transition metals exhibit large number of oxidation states.

(d) Compounds of transition metals are generally coloured.

13. Why cyanide complexes are more stable with transition metals than with s-block elements?

14.  How standard electrode potential data can provide a clue to the relative stabilities of various
oxidation states of transition metals?



15. What is Lanthanoide contraction ad what is its consequences.

16. What are the commom oxidation states of Lanthanoides.

17. Comment on the magnetic property of lanthanoides and Actinoids.

18. What is the role of sodium/K –pump in biological system.

19. What are toxic elements? Explain with suitable example.

20. Discuss briefly the role of Fe in bio-system.



B.Sc. SEM-4 Paper –C10 – Physical Chemistry

1. Define conductivity and molar conductivity and deduce a relationship between them.
How the conductivity and molar conductivity of the solution of an electrolyte
determined?

2. Write down the Kohlrausch law of independent migration of ions and discuss its
applications?

3. What is transport number? Describe the determination of transport number by moving
boundary method?

4. Describe the determination of transport number by Hittorf method?
5. Define equivalent conductivity. Write down its symbol and unit. Describe the variation

of equivalent conductivity of (a) Weak electrolyte and (b) Strong electrolyte with
increase in dilution?

6. What are conductometric titrations? What are its advantages? What precautions should
be taken during conductometric titrations and why?

7. Define the variation of the conductivity of the solution of an electrolyte with (a) Increase
in dilution (b) Increase in temperature?

8. Write and explain the Faraday’s laws of electrolysis? What is the electrochemical
equivalent?

9. Write the Applications of electrolysis in metallurgy and industries?
10. Derive the Nernst’s equation thermodynamically?
11. What are concentration cells? Describe (a) Concentration cell with transference (b)

Concentration cell without transference?
12. Write down the applications of emf measurements for(a) Calculation of ∆G, ∆H and ∆S

of galvanic cell (b) Calculation of the equilibrium constant of the cell reaction (c) pH
values of an unknown solution?

13. Describe the determination of electromotive force of a galvanic cell by potentiometric
method?

14. Explain Dipole moment and molecular polarizabilities and their measurements?
15. Explain Diamagnetism, paramagnetism, magnetic susceptibility and its measurements?
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B.Sc. SEM-6 Paper –C14 –Organic Chemistry

1. What is the principle difference between IR and UV spectroscopy?

2. Describe in detail the various types of electronic transition which occur in UV spectroscopy
with suitable example.

3. State and explain Woodward-Fieser rules for calculating λ max of conjugated dienes and α,β-
unsaturated aldehyde and ketones.

4. Discuss the various molecular vibrations in IR spectroscopy.

5. How will you distinguish between the following pair of compounds with IR spectroscopy:-

(a) Acetic acid and methyl acetate

(b)Acetone and acetic acid

(c)Ethyl alcohol and Dimethyl ether

6. Explain principle of NMR spectroscopy.

7. What do you understand by chemical shift, equivalent and non- equivalent proton in NMR
spectroscopy?

8. Explain shielding and deshielding of proton in NMR spectroscopy.

9. Give structure of the compound having molecular formula C3H3Cl3 , consistent with following
NMR data: (a) singlet δ 2.2, 2H  (b)Singlet δ4.02, 2H.

10. Describe the structure of glucose with special reference to its ring structure.

11. Illustrate the various steps of following reaction:-

(a) Killiani – fischer synthesis

(b)Ruff degradation

(c) Glucose to Fructose

(d) Osazone synthesis from glucose or fructose

12.  Explain the following terms:-

(a) Mutarotation

(b)Disaccharides



(c) Anomers

(d) Epimerisation

13. Provide suitable explanation for the following:-

(a) Fructose reduces Fehling’s solution and Tollen’s reagent although it contains keto group.

(b)Relative configuration D is given to fructose even though it is laevorotatory.

(c) Glucose contains aldehydic group still does not react with NaHSO3.

(d) β-D- glycopyranose is most abundant naturally occurring aldohexaose.

14. Describe various theories of colour and constitution.

15. Give preparation and application of methyl orange and malachite green.

16. Write short notes on:-

(a) Lambert- Beer’s Law

(b) Chromophore and Auxochrome

(c)Synthesis of Phenolphthalein or Fluorescein

(d) Synthesis of Alizarin or Indigotin

17. What is polymer? Explain Classification of polymers?

18. What are addition and condensation polymers? Illustrate with suitable example.

19. What is Ziegler-Natta polymerization? Discuss its special importance in synthesis of addition
polymers.

20.  Outline the reactions involve in the synthesis of following:-

(a)Nylon 66

(b)Urea formaldehyde resin

(c) Polyuethanes

(d) Neoprene and Buna-S



B.Sc. SEM-6 Paper –DSE3 – Industrial, Chemicals and Environment

1. What do you mean by water pollution? Classify and discuss the various type of water
pollution?

2. What do you mean by (i) Biological Oxygen Demand (ii) Chemical Oxygen Demand?
How the BOD and COD can be determined in laboratory?  What do you mean by
Eutrophication of lake?

3. Discuss the classification of Air Pollutants and also discuss the methods to minimize the
Air Pollution?

4. What do you mean by Green house Effect? Mention two Green House Gases and discuss their
effect?

5. What are the main causes for Ozone layer depletion? What are the effects of Ozone layer
depletion?

5. Write short notes on followings:

(a) Ground Water pollution

(b) Activated Sludge Process

(c) Tricking Filtration

(d) Acid Rain

6. Discuss the sources, harmful effect and method of control of the following pollutants:

i. Oxides of carbon

ii. Oxides of Sulphur

7.) Discuss the various water quality parameters with their measurement unit?

(b) Explain the sources of ground water pollution?

8. (a) What do you mean by hazardous and non-hazardous solid waste?

(b) Explain the various types of solid waste management techniques?

9. Explain, in brief, about biogeochemical cycles of carbon, sulphur or hydrological cycle?

10. Write short notes on followings:

(a) Nuclear Fission

(b) Geothermal energy



( c) Tidal and Hydel Energy

11. What are the uses of Oxygen and Nitrogen and how they are stored?

12. What Kind of metals is used for semiconductor technology?

13. What are the applications and hazards in handling the bleaching powder and potash alum?

14. Describe the nuclear disaster and its management?

15. Discuss the importance of biocatalysis in Green Chemistry and Chemical industry?


