
B.Sc. Physical Sciences Computer Science  

COURSE OUTCOMES  

CORE COURSES  

 

Computer C-I: Problem Solving Using Computer 

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

CO-1 Describe the components of a computer and the notion of an algorithm 

CO-2 Apply suitable programming constructs and data structures to solve a problem. 

CO-3 Develop, document, and debug modular python programs. 

CO-4 Use classes and objects in application programs. 

CO-5 Use files for I/O operations. 

 

Physics C-II: Mechanics 

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

CO-1 

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

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

situations. 

CO-2 

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. 

CO-3 

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 

CO-4 
Understand special theory of relativity - special relativistic effects and their effects on 

the mass and energy of a moving object. 

CO-5 

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 

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

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

differentiability. 

CO-2 
Solve systems of linear equations and 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. 

 

Computer C-IV: Database Management Systems 

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



CO-1 Use database management system to manage data. 

CO-2 
Create entity relationship diagrams for modeling real-life situations and design the 

database schema. 

CO-3 
Use the concept of functional dependencies to remove data anomalies and arrive at 

normalized database design. 

CO-4 Write queries using relational algebra and SQL. 

 

Physics C-V: Electricity, Magnetism & EMT 

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

CO-1 Have basic knowledge of Vector Calculus 

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 

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

CO1  
Sketch curves in a plane using its mathematical properties in the different coordinate 

systems of reference. 

CO2 
Compute area of surfaces of revolution and the volume of solids by integrating over 

cross-sectional areas. 

CO3 
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. 

 

Computer C-VII: Operating Systems 

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

CO-1 
Understand the rationale behind the current design and implementation decisions in 

modern Operating Systems by considering the historic evolution. 

CO-2 
Identify modules of the operating systems and learn about important functions 

performed by operating system as resource manager. 

CO-3 Use the OS in a more efficient manner. 

 

Physics C-VIII: Thermal Physics and Statistical Mechanics 

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



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. 

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: Algebra 

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

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 factor groups. 

CO-3 
Understand the fundamental concepts of rings, fields and integral domains. 

CO-4 
Know about vector spaces over a field, and linear transformations. 

 

Computer C-X: Computer System Architecture 

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

CO-1 
design combinational circuits using basic building blocks. Simplify these circuits using 

Boolean Algebra and Karnaugh maps. 

CO-2 differentiate between combinational circuits and sequential circuits 

CO-3 
represent data in binary form, convert numeric data between different number systems 

and perform arithmetic operations in binary. 

CO-4 
determine various stages of instruction cycle, various instruction formats and 

instruction set. 

CO-5 describe interrupts and their handling. 

CO-6 explain how CPU communicates with memory and I/O devices. 

 

Physics C-XI: Wave and Optics 

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



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-4 
Demonstrate basic concepts of Diffraction: Superposition of wavelets diffracted from 

apertures. Understand Fraunhoffer Diffraction from a slit. 

CO-5 
Concept of Polarization 

CO-6 

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 course. 

 

Maths C-XII: Real Analysis  

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

CO-1 
Be 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 ratio test, root test and Leibnitz 

test. 

CO-3 Understand the concepts of pointwise and uniform convergence. 

CO-4 Understand Riemann integrability of continuous and monotone functions. 

 

 

 

SKILL ENHANCEMENT ELECTIVE COURSES (SEC) 

 

SEC-1: Data Analysis using Python Programming 

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

CO-1  Develop a python script for data analysis and execute it. 

CO-2 Install, load and deploy the required packages. 

CO-3 Clean and prepare the data for accurate analysis. 

CO-4 Analyse the data stored in files in different formats. 

CO-5 Experiment with data visualization methods. 

 



SEC-2: Programming in Java 

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

CO-1  Develop and execute Java programs using iteration and selection. 

CO-2 Create classes and their objects. 

CO-3 Implement OOPS concepts to solve problems using JAVA. 

 

SEC-3: Web Design using HTML5 

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

CO-1  Define the principles and basics of Web page design. 

CO-2 Recognize the elements of HTML. 

CO-3 Apply basic concepts of CSS. 

CO-4 Publish web pages. 

 

SEC-4:  Android Programming 

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

CO-1  Describe the design of Android operating system. 

CO-2 Describe various components of Android applications. 

CO-3 Design user interfaces using various widgets, dialog boxes, menus. 

CO-4 Design application with interaction among various activities/applications using intents. 

CO-5 Develop application(s) with database handling. 

 

 

DISCIPLINE SPECIFIC ELECTIVE COURSES (DSE)  
 

DSE-1: Data Structures 

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

CO-1  Demonstrate a thorough understanding of the behaviour of basic data structures. 

CO-2 Implement data structures efficiently in programming language C++. 

CO-3 
Demonstrate an understanding of recursion by applying recursive techniques to solve 

problems. 

 

DSE-2: Elements of Modern Physics  

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

CO-1  
  Understand historical basis of quantum mechanics. 

CO-2 
Explain how quantum mechanical concepts answer some of unanswered questions of 

Classical mechanics such as photoelectric effect, Compton scattering etc. 



CO-3 
Explain inadequacy of Rutherford model, discrete atomic spectra from hydrogen like 

atoms and its explanation on quantum mechanical basis. 

CO-4 
Demonstrate ability to apply wave-particle duality and uncertainty principle to solve 

physics problems. 

CO-5 
Explain two slit interference experiment with photons, atoms and particles establishing 

non-deterministic nature of QM. 

CO-6 
Set up Schrodinger equation for behavior of a particle in a field of force for simple 

potential and find wave solutions establishing wave-like nature of particles. 

CO-7 
Demonstrate ability to solve 1-D quantum problems including the quantum particle in a 

box, a well and the transmission and reflection of waves 

CO-8 
Explain nuclear structure, binding energy, nuclear models and impossibility of an 

electron being in the nucleus as a consequence of the uncertainty principle. 

CO-9 
Understand radioactivity, radioactive decays, apply radioactive laws to solve related 

physics problems and Pauli’s prediction of neutrino, and the subsequent discovery. 

 

DSE-3: Differential Equations 

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

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. 

 

DSE-4: Analysis of Algorithms 

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

CO-1  Understand the idea of algorithm analysis. 

CO-2 

Understand characteristics of searching and sorting algorithms and compare efficiency 

of different solutions for an application at hand. model simple problems as graphs and 

solve those using graph algorithms. 

 

DSE-5: Nuclear and Particle Physics  

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

CO-1  

Understand the basic properties of nuclei as well as knowledge of experimental 

determination of the same, the concept of binding energy, its various dependent 

parameters, N-Z curves and their significance 

CO-2 
Appreciate the formulations and contrasts between different nuclear models such as 

Liquid drop model, Fermi gas model and Shell Model and evidences in support. 

CO-3 
Knowledge of radioactivity and decay laws. A detailed analysis, comparison and energy 

kinematics of alpha, beta and gamma decays. 

CO-4 
Familiarization with different types of nuclear reactions, Q- values, compound and direct 

reactions. 

CO-5 

Know about energy losses due to ionizing radiations, energy losses of electrons, gamma 

ray interactions through matter and neutron interaction with matter. Through the section 

on accelerators students will acquire knowledge about Accelerator facilities in 



India along with a comparative study of a range of detectors and accelerators which are 

building blocks of modern day science. 

CO-6 

Acquaint students with the nature and magnitude of different forces, particle interactions, 

families of sub- atomic particles with the different conservation laws, concept of quark 

model. 

CO-7 

The acquired knowledge can be applied in the areas of nuclear medicine, medical 

physics, archaeology, geology and other interdisciplinary fields of Physics and 

Chemistry. It will enhance the special skills required for these fields. 

DSE-6: Numerical Methods 

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

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. 

 

 

 


