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Syllabus for First Year of Bachelor of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-II       Paper No.– 2 

Course Title: Physical, Inorganic & Organic Chemistry-IV No. of Credits - 02  

Type of Vertical: Major and Minor    COURSE CODE: S105CHT 

 

Learning Outcomes Based on BLOOM’s Taxonomy: 

 

After completing the course, the learner will be able to… 

Course 

Learning 

Outcome No. 

Blooms 

Taxonomy 
Course Learning Outcome 

CLO-01 Understand 

explain types of chemical bond, postulates of VSEPR theory 

and describe concept of aromaticity and various electrophilic 

substitution reactions. 

CLO-02 Apply 

solve numericals based on Henderson equation and buffer 

capacity and draw conformation analysis of cyclohexane in 

Chair, Boat and Twist boat forms. 

CLO-03 Analyse distinguish between Strong, moderate and weak electrolytes. 
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COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 
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Unit I  
 

1.1 Ionic Equilibria:  
 
Strong, moderate and weak electrolytes, degree of ionization, 
factors affecting degree of ionization, ionization constant and 
ionic product of water, ionization of weak acids and bases, pH 
scale, common ion effect, dissociation constants of mono-, di- 
and triprotic acid (exact treatment for monoprotic acid) 
Buffers: Introduction, types of buffers, derivation of 
Henderson equation for acidic and basic buffers, buffer action, 
buffer capacity (Numericals expected)  
 
1.2 Molecular Spectroscopy:  
 
Electromagnetic radiation, electromagnetic spectrum, 
Planck’s equation, interaction of electromagnetic radiation 
with matter: Absorption, emission, scattering, flourescence, 
electronic, vibrational and rotational transitions, Beer-
Lambert’s law (Numericals expected)  
 
1.3 Solid State Chemistry: 
 
Types of solids, crystal lattice, lattice points, unit cell, space 
lattice and lattice plane, laws of crystallography: Law of 
constancy of interfacial angle, law of symmetry and law of 
rational indices (Numericals expected) 
 
 

 Unit-II  
 

2.1: Chemical Bond and Reactivity: 
 
Types of chemical bond, comparison between ionic and 
covalent bonds, polarizability (Fajan’s Rule), shapes of 
molecules, Lewis dot structure, Sidgwick Powell Theory, 
basic VSEPR theory for ABn type molecules with and 
without lone pair of electrons, isoelectronic principles, 
applications and limitations of VSEPR theory.  
 

02 

 

 

10 
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2.2 Air, Water and Soil chemistry:  
 
Structure and composition of atmosphere; photochemical 
reactions in atmosphere; smog: classical smog and 
photochemical smog, aerosols: PM 10, PM 2.5; chemistry of 
acid rain, case studies; ozone chemistry and ozone layer 
depletion, role of CFCs in ozone depletion. Physicochemical 
properties of water; alkalinity and acidity of water, hardness 
of water, solubility of gases in water, metal complex 
formation and chelation; heavy metals in water. Soil 
composition; relation between organic carbon and organic 
matter, inorganic and organic components in soil; soil 
humus; cation exchange reactions in soil; NPK in soil. 
 
 
 
Unit III 

 

3.1 Stereochemistry-II: Cycloalkanes & Conformational 

Analysis: 

 

Types of cycloalkanes and their relative stability, Baeyer 

strain theory, Conformation analysis of cyclohexane: Chair, 

Boat and Twist boat forms; Relative stability with energy. 

 

3.2 Aromatic Hydrocarbons: 

 

Aromaticity: Huckel’s rule anti-aromaticity, aromatic 

character of arenes, cyclic carbocations/carbanions  

and heterocyclic compounds with suitable examples. 

Electrophilic aromatic substitution: halogenation, nitration, 

sulphonation and Friedel Crafts alkylation/acylation with 

their mechanism. Hammond’s postulate, Directing effects of 

the groups. 
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Access to the Course 

The course is available for all the students admitted for Bachelor of Science.  

 

Methods of Assessment 

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and 

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as 

recommended by the Board of Studies and approved by the Board of Examination and the 

Academic Council of the college. 
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