
B.Sc (Prog) PHYSICAL SCIENCES, CHEMISTRY  

COURSE OUTCOMES  

CORE COURSES  

 
CHEMISTRY – C-I: Atomic Structure, Bonding, General, Organic Chemistry & Aliphatic 

Hydrocarbons (Theory) 

By the end of the course, the students will be able to: 

 

CO1  

Solve the conceptual questions using the knowledge gained by studying the quantum 

mechanical model of the atom, quantum numbers, electronic configuration, radial and 

angular distribution curves, shapes of s, p, and d orbitals, and periodicity in atomic radii, 

ionic radii, ionization energy and electron affinity of elements. 

CO2  
Draw the plausible structures and geometries of molecules using radius ratio rules, 

VSEPR theory and MO diagrams (homo- & hetero-nuclear diatomic molecules). 

CO3  

Understand and explain the differential behavior of organic compounds based on 

fundamental concepts learnt. 

CO4  
Formulate the mechanism of organic reactions by recalling and correlating the 

fundamental properties of the reactants involved. 

CO5  Learn and identify many organic reaction mechanisms including free radical substitution, 

electrophilic addition and electrophilic aromatic substitution. 

 

 

Physics C-II: Mechanics (Theory) 

CO1  

Understand the role of vectors and coordinate systems in Physics, solve Ordinary 

Differential Equations, laws of motion and their application to various dynamical 

situations. 

CO2  

Learn the concept of Inertial reference frames their transformations. Also, the concept of 

conservation of energy, momentum, angular momentum and apply them to basic 

problems.  

CO3  

Understand the phenomena of elastic and in-elastic collisions, phenomenon of simple 

harmonic motion, understand angular momentum of a system of particle, understand 

concept of Geosynchronous orbits  

CO4  
Understand special theory of relativity - special relativistic effects and their effects on 

the mass and energy of a moving object.  

CO5  In the laboratory course, after acquiring knowledge of how to handle measuring 

instruments (like screw gauge, Vernier calipers, travelling microscope) student shall 

embark on verifying various principles and associated measurable parameters. 

 

 

 

Maths C III: Calculus and Matrices (Theory) 



CO-1  
Define and use fundamental concepts of calculus including limits, continuity and 

differentiability. 

CO-2  
Find eigenvalues and corresponding eigenvectors for a square matrix, and check for its 

diagonalizability. 

CO-3  
Perform operations with various forms of complex numbers to solve equations. 

 

CHEMISTRY –C-IV: Chemical Energetics, Equilibria and Functional Group Organic 

Chemistry-I (Theory) 

CO-1  
Understand the laws of thermodynamics, thermochemistry and equilibria. 

CO-2  
Understand concept of pH and its effect on the various physical and chemical properties 

of the compounds. 

CO-3  
Use the concepts learnt to predict feasibility of chemical reactions and to study the 

behaviour of reactions in equilibrium. 

CO-4  
Understand the fundamentals of functional group chemistry through the study of 

methods of preparation, properties and chemical reactions with underlying mechanism. 

CO-5 
Use concepts learnt to understand stereochemistry of a reaction and predict the reaction 

Outcome. 

CO-6 
Design newer synthetic routes for various organic compounds. 

 

Physics C-V: Electricity, Magnetism & EMT (Theory) 

CO-1  
Have basic knowledge of Vector Calculus 30 

CO-2  
Demonstrate Gauss law, Coulomb’s law for the electric field, and apply it to systems of 

point charges as well as line, surface, and volume distributions of charges. 

CO-3  

Apply Gauss’s law of electrostatics to solve a variety of problems. Articulate knowledge 

of electric current, resistance and capacitance in terms of electric field and electric 

potential. 

CO-4  
Calculate the magnetic forces that act on moving charges and the magnetic fields due to 

currents (Biot- Savart and Ampere laws)  

CO-5 
Have brief idea of magnetic materials, understand the concepts of induction, solve 

problems using Faraday’s and Lenz’s laws  

CO-6 

In the Lab course, students will be able to measure resistance (high and low), Voltage, 

Current, self and mutual inductance, capacitor, strength of magnetic field and its 

variation, study different circuits RC, LCR etc. 

 

Maths C-VI: Calculus and Geometry (Theory) 

CO-1 Sketch curves in a plane using its mathematical properties in the different coordinate 

systems of reference. 

CO-2 Compute area of surfaces of revolution and the volume of solids by integrating over 

crosssectional areas. 

CO-3 Be well versed with conics and quadric surfaces so that they should able to relate the 

shape of real life objects with the curves/conics. 



 

CHEMISTRY –C-VII: Solutions, Phase Equilibrium, Conductance, Electrochemistry and 

Functional Group Organic Chemistry-II (Theory) 

CO-1  
Explain the concepts of different types of binary solutions-miscible, partially miscible and 

immiscible along with their applications. 

CO-2  
Explain the thermodynamic aspects of equilibria between phases and draw phase diagrams 

of simple one component and two component systems. 

CO-3  
Explain the factors that affect conductance, migration of ions and application of 

conductance measurement. 

CO-4  

Understand different types of galvanic cells, their Nernst equations, measurement of emf, 

calculations of thermodynamic properties and other parameters from the emf 

measurements. 

CO-5 
Understand and demonstrate how the structure of biomolecules determines their chemical 

properties, reactivity and biological uses. 

CO-6 
Design newer synthetic routes for various organic compounds. 

 

Physics C-VIII: Thermodynamics and Statistical Mechanics (Theory) 

CO-1  

Learn the basic concepts of thermodynamics, the first and the second law of 

thermodynamics, the concept of entropy and the associated theorems, the thermodynamic 

potentials and their physical interpretations. They are also expected to learn Maxwell’s 

thermodynamic relations. 

CO-2  

Know the fundamentals of the kinetic theory of gases, Maxwell-Boltzman distribution 

law, equipartition of energies, mean free path of molecular collisions, viscosity, thermal 

conductivity, diffusion and Brownian motion. 

CO-3  
Learn about the black body radiations, Stefan- Boltzmann’s law, Rayleigh-Jean’s law and 

Planck’s law and their significances. 33 

CO-4  
Learn the quantum statistical distributions, viz., the Bose-Einstein statistics and the Fermi-

Dirac statistics.  

CO-5 

In the laboratory course, the students are expected to: Measure of Planck’s constant using 

black body radiation, determine Stefan’s Constant, coefficient of thermal conductivity of 

a bad conductor and a good conductor, determine the temperature coefficient of resistance, 

study variation of thermo emf across two junctions of a thermocouple with temperature 

etc. 

 

 

Maths C-IX: Abstract Algebra (Theory) 

CO-1 Recognize the mathematical objects that are groups, and classify them as abelian, cyclic 

and permutation groups etc 

CO-2 Explain the significance of the notion of cosets, normal subgroups, and of factor groups 

CO-3 Understand the fundamental concepts of Rings, Fields, Subrings, Integral domains, 

Vector spaces over a field, and linear transformations. 

 

CHEMISTRY –C-X: Chemistry of s- and p-Block Elements, States of Matter and Chemical 

Kinetics (Theory) 



CO-1  
Understand the chemistry and applications of s- and p-block elements. 

CO-2  
Derive ideal gas law from kinetic theory of gases and explain why the real gases deviate 

from ideal behaviour. 

CO-3  
Explain Maxwell-Boltzmann distribution, critical constants and viscosity of gases. 

CO-4  
Explain the properties of liquids especially surface tension and viscosity. 

CO-5 
Explain symmetry elements, crystal structure specially NaCl, KCl and CsCl 

CO-6 
Define rate of reactions and the factors that affect the rates of reaction. 

CO-7 
Understand the concept of rate laws e.g., order, molecularity, half-life and their 

determination 

CO-7 
Learn about various theories of reaction rates and how these account for experimental 

observations. 

 

 

Physics C-XI: Wave and Optics (Theory) 

CO-1  
Understand Simple harmonic oscillation and superposition principle. 

CO-2  
Understand the importance of classical wave equation in transverse and longitudinal 

waves and solving a range of physical systems on its basis.  

CO-3  
Understand Concept of normal modes in transverse and longitudinal waves: their 

frequencies and configurations.  

CO-4  

Understand Interference as superposition of waves from coherent sources derived from 

same parent source. Demonstrate understanding of Interference experiments: Young’s 

Double Slit, Fresnel’s biprism, Llyod’s Mirror, Newton’s Rings.  

CO-5 
Demonstrate basic concepts of Diffraction: Superposition of wavelets diffracted from 

apertures. Understand Fraunhoffer Diffraction from a slit. 36  

CO-6 
Concept of Polarization 

CO-7 

In the laboratory course, student will gain hands-on experience of using various optical 

instruments and making finer measurements of wavelength of light using Newton 

Rings experiment, Fresnel Biprism etc. Resolving power of optical equipment can be 

learnt first hand.  

CO-7 

The motion of coupled oscillators, study of Lissajous figures and behaviour of 

transverse, longitudinal waves can be learnt in this laboratory courseUnderstand the 

chemistry and applications of s- and p-block elements. 

 

Maths C-XII: Real Analysis (Theory) 

 

CO-1  
Familiar with the concept of sequences, series and recognize convergent, divergent, 

bounded, Cauchy and monotone sequences. 

CO-2  
Test the convergence and divergence of series using the ratio test, Leibnitz test. 



CO-3  
Understand and apply the basics of Riemann integration. 

 

 

DISCIPLINE SPECIFIC ELECTIVE COURSES (DSE)  
 

Chemistry DSE-1A: Chemistry of d-Block elements, Quantum Chemistry & 

Spectroscopy (Theory) 

CO-1  
Understand chemistry of d and f block elements, Latimer diagrams, properties of 

coordination compounds and VBT and CFT for bonding in coordination compounds  

CO-2  
Understand basic principles of quantum mechanics: operators, eigen values, averages, 

probability distributions. 

CO-3  
Understand and use basic concepts of microwave, IR and UV-VIS spectroscopy for 

interpretation of spectra.  

CO-4  
Explain Lambert-Beer's law, quantum efficiency and photochemical processes. 

 

Physics DSE-2A: Elements of Modern Physics 

CO-1  
The different toxic gases and their toxicity hazards 

CO-2  
Safe design systems for large scale production of industrial gases 

CO-3  
Manufacturing processes, handling and storage of inorganic chemicals  

CO-4  
Hazardous effects of the inorganic chemicals on human beings and vegetation 

CO-5 
The requirement of ultra-pure metals for the semiconducting technologies 

 

CO-6 
Composition of air, various air pollutants, effects and control measures of air pollutants 

CO-7 
Different sources of water, water quality parameters, impacts of water pollution, water 

treatment 

CO-8 
Different industrial effluents and their treatment methods 

CO-9 
Different sources of energy 

CO-10 
Generation of nuclear waste and its disposal 

CO-11 
Use of biocatalyst in chemical industries 

 

Maths DSE-3A: Differential Equations 

CO-1  
Solve the exact, linear and Bernoulli equations and find orthogonal trajectories.  



CO-2  
Apply the method of variation of parameters to solve linear differential equations. 

CO-3  
Formulate and solve various types of first and second order partial differential 

equations 

 

Chemistry DSE-1B: Organometallics, Bio-Inorganic Chemistry, Polynuclear Hydrocarbons 

and UV, IR 

CO-1  

Understand the chemistry and applications of 3d elements including their oxidation 

states and important properties of the familiar compounds potassium dichromate, 

potassium permanganate and potassium ferrocyanide  

CO-2  
Use IR data to explain the extent of back bonding in carbonyl complexes  

CO-3  
Get a general idea of toxicity of metal ions through the study of Hg2+ and Cd2+ in the 

physiological system  

CO-4  

Understand the fundamentals of functional group chemistry, polynuclear hydrocarbons 

and heterocyclic compounds through the study of methods of preparation, properties and 

chemical reactions with underlying mechanism. 

CO-5 
Gain insight into the basic fundamental principles of IR and UV-Vis spectroscopic 

techniques.  

CO-6 
Use basic theoretical principles underlying UV-visible and IR spectroscopy as a tool for 

functional group identification in organic molecules. 

 

Physics DSE-2B: Nuclear and Particle Physics 

CO-1  

Understand the chemistry and applications of 3d elements including their oxidation 

states and important properties of the familiar compounds potassium dichromate, 

potassium permanganate and potassium ferrocyanide  

CO-2  
Use IR data to explain the extent of back bonding in carbonyl complexes  

CO-3  
Get a general idea of toxicity of metal ions through the study of Hg2+ and Cd2+ in the 

physiological system  

CO-4  

Understand the fundamentals of functional group chemistry, polynuclear hydrocarbons 

and heterocyclic compounds through the study of methods of preparation, properties and 

chemical reactions with underlying mechanism. 

CO-5 
Gain insight into the basic fundamental principles of IR and UV-Vis spectroscopic 

techniques.  

CO-6 
Use basic theoretical principles underlying UV-visible and IR spectroscopy as a tool for 

functional group identification in organic molecules. 

 

Maths DSE-2B: Numerical Methods 

CO-1  
Find the consequences of finite precision and the inherent limits of numerical methods. 

CO-2  
Appropriate numerical methods to solve algebraic and transcendental equations. 



CO-3  
Solve first order initial value problems of ODE’s numerically using Euler methods 

SKILL ENHANCEMENT ELECTIVE COURSES (SEC) 

 

SEC-1: Chemistry of Cosmetics and Perfumes 

CO-1  
Learn basic of cosmetics, various cosmetic formulation, ingredients and their roles in 

cosmetic products. 

CO-2  
Learn the use of safe, economic and body-friendly cosmetics 

CO-3  
Prepare new innovative formulations. 

 

SEC-2: Basic Analytical Chemistry  

CO-1  
Handle analytical data  

CO-2  
Determine composition and pH of soil, which can be useful in agriculture 

CO-3  
Do quantitative analysis of metal ions in water 

CO-4  
Separate mixtures using separation techniques 

CO-5 
Estimate macro nutrients using Flame photometry Get idea of toxicology, 

environmental law, energy and the environment 

 

SEC-3: Pharmaceutical Chemistry 

CO-1  
Gain insight into retro-synthesis approach in relation to drug design and drug discovery. 

 

CO-2  
Learn synthetic pathways of major drug classes. 

CO-3  

Understand the fermentation process and production of ethanol, citric acids, antibiotics 

and some 

classes of vitamins. 

 

SEC-4: Pesticide Chemistry 

CO-1  
Students will be able to learn about the basic role of pesticide in everyday life, various 

ingredients and their role in controlling the pest.  

CO-2  
Students can also educate the farmers/gardeners to choose the appropriate pesticides for 

their crop production. 

 

 

 

 


