B.Sc., CHEMISTRY 

I/II YEAR – I/III SEMESTER
COURSE CODE: 4BCHA1

ALLIED COURSE I – GENERAL CHEMISTRY – I 

(For B.Sc., Zoology, Botany, Physics and Geology)

Unit I  
1.1
Atom: composition – atomic structure – quantum numbers – orbital – shape of atomic orbitals – isotopes.

1.2
Bonding:  – overlapping of atomic orbitals s-s, s-p and p-p – valence bond theory – sigma and pi- 
bonds – hybridization – sp, sp2 and sp3 hybridizations with suitable examples. 

1.3
Molecules: shape of molecules – VSEPR theory – intermolecular forces – hydrogen bonding. 

1.4
Hydrides: Classification of hydrides with suitable examples – sodiumborohydrides – lithium aluminium hydride – uses.

1.5
Oxides: Classification of oxides with suitable examples – Hydrogen peroxide preparation, oxdising and reducing properties and uses – Ozone –preparation,  oxdising and reducing properties and uses of ozone

Unit II 
2.1. Gaseous state: Ideal and real gases – vander-Waal’s equation – critical phenomenon -  law of corresponding state – reduced equation of state and its significances.

2.2. Liquid state – cohesive forces – Trouton’s rule – surface tension – viscosity – effect of temperature on surface tension and viscosity.

2.3. Solid state: crystalline and amorphous solids – Bravais lattices – lattice energy – Born- Lande equation – Born-Haber cycle –  Band theory – conductors, semicoductors and insulators - imperfection in crystals – super conductors.

2.4. Colloids: types of colloids – types of sols – double layer – zeta potential – coagulation – protective colloids – donane membrane equilibrium – emulsions – emulsifier –types of emulsions – Bancroft’s rule – applications of colloids.

Unit III
3.1.
Metallurgy: ores – minerals - general methods of ore dressing – different types of metal refining.

3.2.
Alloys and Amalgams: Definition – Alloys of Copper and Nickel – Amalgams: 
examples – Applications of alloys and amalgams.

3.3.
Inorganic polymers: Synthesis, properties and uses of Silicones – Preparation and 

applications of Fuel gases – water gas, semi water gas, producer gas, natural gas and     
      oil gas (manufacturing details not needed)

Unit IV
4.1.
Chemical Kinetics: Rate – Rate constant – Rate law – Distinction between order 
and 
molecularity – Zero order reactions – definition and examples. First order 
reaction – 
Derivation of rate constant – Half-life period – pseudo first order reaction.

4.2. 
Chromatography: Column, Paper, Thin layer Gas and Ion-exchange chromatography – principles, method and applications.

Unit V
5.1.
Energetics: Energy – various forms of energy – internal energy – first law of thermodynamics and its mathematical derivation – enthalpy: Definition – Molar heat capacity at constant volume and constant pressure – relationship between Cp and Cv – Hess,s law – applications of Hess’s law.

5.2. 
Second law of thermodynamics in different forms – Distinction between  reversible and irreversible processes – thermo dynamical criteria for reversible and irreversible processes – entropy  – physical significances of entropy - Derivation of Helmholtz free energy change and Gibbs free energy change – chemical potential – fugacity – activity reference or standard states.
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I/II YEAR – I/III SEMESTER

COURSE CODE: 4BCHAP1

ALLIED PRACTICAL I – VOLUMETRIC ANALYSIS PRACTICAL

(For B.Sc., Zoology,Botany,Physics and Geology)

(University Examination will be held in the second/fourth semester only)

Max. Marks: 30







Duration: 3 Hrs.

A double titration involving making up of the solution to be estimated and preparation of the Primary standard solution.

I. ACIDIMETRY AND ALKALIMETRY

	S.No.
	Standard Solution
	Link Solution
	Estimated Solution

	1.
	Sodium Carbonate
	Hydrochloric acid
	Sodium Carbonate

	2.
	Sodium Carbonate
	Hydrochloric acid
	Sodium Hydroxide

	3.
	Oxalic acid
	Sodium Hydroxide
	Hydrochloric acid

	4.
	Oxalic acid
	Sodium Hydroxide
	Oxalic acid


II. PERMANGANOMETRY

	S.No.
	Standard Solution
	Link Solution
	Estimated Solution

	1.
	Ferrous ammonium sulphate
	Potassium Permanganate
	Ferrous Iron

	2.
	Oxalic acid
	Potassium Permanganate
	Oxalic acid

	3.
	Oxalic acid
	Potassium Permanganate
	Ferrous sulphate 


Record Note 

– 
5 marks

Experiment 

– 
25 marks






30 marks







Procedure 

– 
5 marks

Experiment 

– 
20 marks

Less than 2% error 
– 
20 marks

2 – 3 % error 

– 
15 marks

3 – 4 % error 

– 
10 marks

> 4 % error 

– 
8 marks

♣♣♣♣♣♣♣♣♣♣

I/II YEAR – II/IV SEMESTER

COURSE CODE: 4BCHA2
ALLIED COURSE II – GENERAL CHEMISTRY – II 

(For B.Sc., Zoology, Botany, Physics and Geology)
Unit I 










1.1.
Co-ordination chemistry: Definitions of terms involved – Nomenclature of 
mononuclear complexes – Werner’s co-ordination theory – EAN rule – application to 
the calculation of EAN of Fe and Ni complexes – chelates: chelation – structure of 
EDTA and its applications.

1.2. 
Bio-inorganic chemistry: Biological role of chemical elements – haemoglobin and chlorophyll.

Unit II 

2.1 Amino acids: classification of amino acids – peptide formation – isoelectric point – proteins – primary, secondary and tertiary structure (definitions only).

2.2 Carbohydrates: Classification and examples – reducing and non-reducing sugars interconversion of glucose and fructose. Sucrose: Hydrolysis – inversion of sucrose structure of glucose, fructose and sucrose (structural elucidation 
not required).

2.3 Vitamins: Definition – classification – sources – deficiency and diseases

Unit III 










    Chemotheraphy:


Definition and example for (i) Analgesics (ii) Antibacterials (iii) Anti-inflammatory 
(iv) Antipyretic (v) Antibiotic (vi) Antiviral (vii) Antiseptics (viii) Antimalarials (ix) 
Anaesthetic 

Unit IV 











Photochemistry 

4.1
Photochemical reactions – distinction between photochemical and 
Thermal reaction.
4.2
 Laws of photochemistry – Grotthus-Draper’s law and Stark-Einstein’s law – quantum yield – reasons for low and high quantum yield. 

4.3
Jablonski diagram – Phosphorescence – Fluorescence – photo isomerization – Photosensitization – chemiluminescence  explanation with suitable examples.
Unit V 










Electrochemistry

5.1. 
Conductance – Specfic conductance – Equivalent conductance – effect of dilution on 

specific and equivalent conductance – Ostwald’s dilution law – common ion effect 

5.2. 
pH – Definition. Buffer solutions: definition – classification with examples – Buffer action – Henderson Equation.

5.3.
Reversible electrodes: metal-metal ion, gas, metal-metal salt electrodes – oxidation and reduction electrodes– standard electrodes – electrode potential sign of electrode potentials – Reference electrode – standard  hydrogen electrode – calomel electrode – EMF.  

5.3
Cells: Definition and distinction of primary cells and secondary cells, galvanic and electrolytic cells with suitable examples – cell reactions – half cell – Standard cell: Cadmium standard cell.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4BCHA3
ALLIED COURSE III – GENERAL CHEMISTRY – III

Unit I

1.1
Hydrogen – Position of Hydrogen in the Periodic Table – Resemblance with the Alkali metals – Resemblance with the Halogens - Isotopes of Hydrogen – Heavy Hydrogen – Ortho and Para Hydrogen – Differences between Ortho and Para Hydrogen – Separation of Ortho and Para Hydrogen – Conversion of Ortho and Para Hydrogen – Conversion of Para Hydrogen into Ortho Hydrogen.

1.2
Hydrides – Definition – classification – preparation and properties of lithium aluminium hydride and sodium borohydride.

1.3
Oxides – Definition – Classification of oxides based on their oxygen content with suitable examples – ozone.

Unit II

2.1
Fundamental concepts – Nature of valency of carbon in organic compounds – Tetra valency of carbon – Hybridization of orbitals in carbon – sp3, sp2 and sp Hybridization and shapes of orbitals.

2.2
Cleavage of bonds – Homolytic bond fission and Heterolytic bond fission

2.3
Reaction Intermediates – formation and stability of carbonium ion, carbanion and free radicals - Nucleophiles, Electrophiles: Definition, types and examples – specific reactions involving these.

2.4
Organic reactions – Types of reactions – substitution – addition – elimination – rearrangements and polymerization – illustration with specific examples.

Unit III

3.1.1
Gaseous state: Postulates of kinetic theory of gases – derivation of expression for 
pressure of gas on the basis of kinetic theory – deducing the basic gas laws.

3.1.2
Deviation of real gases from ideal behaviour – reasons for deviation. Derivation of vander Waals gas equation.

3.1.3
Average, RMS and most probable velocities (equations only – no derivation) – 
relationship between these different velocities.

3.2.
Liquid state: surface tension – viscosity – Trouton’s rule and itrs significances. 

Unit IV

4.1 Structure of atom: constituents of an atom – atom models and their limitations – dual nature – de Broglie’s theory and equation – Heisenberg’s uncertainity principles – difference between orbit and orbital – shapes of atomic orbitals.

4.2
Nuclear Chemistry: Composition of the nucleus – nuclear forces – mass defect – binding energy – nuclear stability. Radioactivity – half life period –radioactive series -   Soddy’s group displacement law – illustration – Nuclear fission – Definition – theories of fission – application of fission – the principle of atom bomb. Nuclear fusion – Definition – emission of energy – stellar energy – Hydrogen bomb. Application of radioactivity – in medicine, agriculture, industry and analytical fields – carbon dating.

Unit V
 

           Chromatography

5.1. Classification of chromatographic techniques– stationary phase- mobile phase eluents.

5.2. Column chromatography – preparation of a column separation of a mixture

5.3. Partition chromatography – paper chromatography

5.4. Gas-solid chromatography

5.5. Gas-liquid chromatography  
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II YEAR – IV SEMESTER

COURSE CODE: 4BCHAP2

ALLIED PRACTICAL II – VOLUMETRIC ANALYSIS PRACTICAL

(University Examination will be held in the fourth semester only)

Max. Marks: 30







Duration: 3 Hrs.

A double titration involving making up of the solution to be estimated and preparation of the Primary standard solution.

I. ACIDIMETRY AND ALKALIMETRY

	S.No.
	Standard Solution
	Link Solution
	Estimated Solution

	1.
	Sodium Carbonate
	Hydrochloric acid
	Sodium Carbonate

	2.
	Sodium Carbonate
	Hydrochloric acid
	Sodium Hydroxide

	3.
	Oxalic acid
	Sodium Hydroxide
	Hydrochloric acid

	4.
	Oxalic acid
	Sodium Hydroxide
	Oxalic acid


II. PERMANGANOMETRY

	S.No.
	Standard Solution
	Link Solution
	Estimated Solution

	1.
	Ferrous ammonium sulphate
	Potassium Permanganate
	Ferrous Iron

	2.
	Oxalic acid
	Potassium Permanganate
	Oxalic acid

	3.
	Oxalic acid
	Potassium Permanganate
	Ferrous sulphate 


Record Note 

– 
5 marks

Experiment 

– 
25 marks











30 marks


Procedure 

– 
5 marks

Experiment 

– 
20 marks

Less than 2% error
–
20 marks

2 – 3 % error 

– 
15 marks

3 – 4 % error 

– 
10 marks

> 4 % error 

– 
8 marks

♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 4BCHA4

ALLIED COURSE IV – APPLIED CHEMISTRY – I

Unit I

1.1
Rubber: Natural and synthetic rubbers – composition of natural rubber – Neoprene rubber, styrene butadiene rubber (SBR)

1.2 Fibres, Resins and plastics:  Definition – Natural and synthetic fibres – Natural and synthetic resins – distinction between resins and plastics – classification of plastics – properties – Bakelite, Urea-formaldehyde resins, Teflon, Nylon-66 and Dacron

Unit II

2.1 Fertilizers: Definition – Nutrients for plants – Role pf various elements in plant growth – natural and chemical fertilizers – Classification of chemical fertilizers – Urea, superphosphate and potassium nitrate – Mixed fertilizer – fertilizer Industries in India

2.2 Match industry, pyrotechny and Explosives: Raw materials needed for match industry – manufacturing process 

Pyrotechnics – coloured smokes – Explosives – Definition – classification – Nitroglycerine, dynamite, cordite, TNT and picric acid 

Unit III

3.1 Silicate industry: Cement, Glass and Ceramics – Raw materials and manufacture of cement, glass and ceramics
3.2 Sugar Industry: Manufacture of sugar from molasses and beetroot – sugar industries in India. Fermentation: Manufacture of spirits and wines. Distillation: Manufacture of vinegar and ethyl alcohol.
Unit IV

4.1 Corrosion of metals: Definition – various methods of preventing corrosion – coating with other metals (galvanizing, tinning and electroplating) – cathodic protection and painting corrosion inhibitor.
4.2 Soap: Definition – General consideration in soap making – manufacture of soap –   toilet and transparent soaps.
4.3
Detergents: Definition – classification of face active agents – anionic detergents – cationic detergents – shampoo – raw materials

Unit V

5.1 Pollution and Control: Types of pollution, air pollution – air quality               standardisation – sampling, monitoring – (some case studies) – water pollution – aquatic environments – monitoring techniques.
5.2 Chemistry of paper: Raw materials – manufacturing process – bleaching and colouring.
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