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Program Outcomes 

 The basic idea of the program is to enable students understand physical phenomena 

occurring in nature as well as plot a platform (bridging to research) to resolve many 

unsolved problems, both theoretically and experimentally. That’s exactly what the physics 

program at undergraduate level trains students. 

 In principle, one should be able to frame a physical process in terms of some appropriate 

mathematical equations, solve those equations and finally interpret the solutions to obtain 

physically reliable consequences. This program is so designed to train student in modeling, 

solving and analyzing various physical phenomena.  

 Explains the behavior of particles of extremely varied size (subatomic particles to planets) 

subjected to different states and conditions. 

 Cultivates the knowledge to experimentally measure various physical properties and analyze 

them. 

 Conveys the application of physics in many diverse areas of modern day science and 

technology. To cite a few, in astronomy, engineering, communications, defence and 

security, electrical and electronics industries, energy industries, optoelectronics, sensors, 

space technology, etc. 

 Opens the paths for the students to opt for a career in many related areas like academics, 

research, scientific laboratories, instrumentation and industries, etc. 

 

 

 

 

Program Specific Outcomes 

 The B.Sc.-Physics program offered by the department of physics at N. C. 

autonomous college aims to attract bright and motivated students who are interested to 

pursue a career in physics. Students admitted to this three year undergraduate program, 

undertake a set of courses as per the prescribed syllabus which enables them to learn various 

fundamental as well as advanced areas of physics. The experimental and computational 

laboratory courses emphasize hands on training in order to achieve a better learning in the 

subject. In the final semester of the program, students undertake a project work so as to 

introduce themselves to the current field of research in physics and related areas. Finally, 

after completion of this program, a student will be ready for master or integrated PhD 

program offered by universities/institutes.      

 

 

 



Course Outcomes 

 

 

Paper Code Course Name Course Outcomes 

C-I 
Mathematical 

Physics-I 

 The course emphasizes understanding various mathematical 

tools necessary to interpret physical phenomena.  

 Foundations in various types of differentiations and 

integrations and description on Dirac Delta, Gaussian and 

rectangular functions 

 Introduces different co-ordinate systems, scalar and vectors 

 Gradient, divergence, Curl, Laplacian and their physical 

significance 

 Explains Gauss divergence theorem, Stoke’s theorem, 

Green’s theorem and their applications 

C-II Mechanics 

 Study of rotational dynamics of rigid body and description of 

laws of physics in rotating coordinate systems and their 

applications 

 Understanding elastic behavior of materials 

 Study of kinematics of moving fluids and capillary action 

 Describes laws of gravity and gravitational fields due to 

various bodies, the theory and applications of satellites, global 

positioning system, etc. 

 Study of simple harmonic oscillation and consequences 

 Understanding behavior of rigid body moving with relativistic 

velocity 

 Realization of mass energy equivalence 

C-III 
Electricity and 

Magnetism 

 Develops the concept of electric field and electric potential 

due to various charge distributions, and explains the process 

of charge storage through various types of capacitors. 

 Explains the generation of magnetic field due to electric field 

and vice versa. Also describes the process of measuring 

electric and magnetic field 

 Describes magnetic response of materials and energy stored 

in the magnetic field 

 Explains AC circuits (e.g. LCR circuit) for practical utility in 

electronics and instrumentations 

 Procedure of generating constant current and constant voltage 

 Solves complicated electrical circuits using various network 

theorems 

C-IV 
Waves and 

Optics 

 Explains the concept of reflection and refraction of light and 

establishes matrix formulation for optical phenomena 

 Demonstrates nature of waves and their propagation and 

superposition 

 Explains electromagnetic nature of light 

 Mathematical formulation and interpretation for interference 

and diffraction (various cases) of light wave 



 Applications of interference: determination of wavelength of 

light, refractive index of medium etc. 

 Understanding the resolving power of telescope and grating 

(for effective measurement of spectral lines) 

C-V 
Mathematical 

Physics-II 

 Analysis of various periodic functions 

 Technique of Fourier series expansion of various functions 

 Solving special integration using beta and gamma function 

integrals 

 Techniques for solving Legendre and Hermite differential 

equations 

 Provides insight into analyzing errors involved in 

measurements 

C-VI Thermal Physics 

 Describes the conversion of heat energy into mechanical 

energy leading to working of various engines 

 Develops concept of measuring and calibrating temperature 

scale 

 Determines the direction of occurrence of a natural process by 

analyzing entropy change 

 Predicts about change in state of a system in terms of 

thermodynamic potentials 

 Explains theoretically as well as experimentally, the behavior 

of real and Van der Waal gases 

C-VII 
Digital Systems 

& Applications 

 Educates on various components of integrated circuits, 

fabrication and practical applications of integrated circuits. 

 Introduces binary number system and explains its utility in 

analyzing logic gates and other electronic circuits. Formulates 

Boolean algebra and helps in solving complicated digital 

circuits   

 Demonstrates construction of CRO and its application in 

analyzing waveform, voltage, current, frequency, phase 

difference etc. 

 Explains data processing circuits, arithmetic circuits and 

timers 

 Provides basic knowledge on computer organization, data 

storage and counters  

C-VIII 
Mathematical 

Physics-III 

 Introduces complex number system and complex integrals 

which are very effective techniques to solve complicated 

mathematical problems 

 Discusses various conditions and theorems necessary for 

complex integrations 

 Illustrates the concept of Fourier and Laplace transformations, 

their associated functions and theorems 

 Demonstrates applications of Fourier and Laplace 

transformations in solving the problems of wave motion, heat 

flow equation, damped oscillation, electrical circuits etc. 

 



C-IX 
Elements of 

Modern Physics 

 Discusses inadequacy of classical mechanics through various 

experimental observations (e.g. photoelectric effect, black 

body radiation) and necessity of a new kind of mechanics 

 Explains atomic models proposed by Rutherford, Bohr and 

Summerfield 

 Provides knowledge about wave particle duality and 

Heisenberg’s uncertainty principle (with experimental 

evidences) which builds foundation of quantum mechanics  

 Elaborates size and structure of atomic nucleus and the 

concept of radio activity 

 Explains generation of energy through nuclear fusion and 

fission reactions and demonstrates the construction and 

working of nuclear reactors 

C-X 

Analog Systems 

and 

Applications 

 Describes basic optoelectronic properties of semiconductor 

diodes 

 Demonstrates applications of diodes in rectification, voltage 

regulation, LEDs and solar cells 

 Explains fabrication, operation and applications of bipolar 

junction transistors 

 Illustrates voltage and current amplification using transistors 

and discusses various parameters necessary for effective 

amplification 

 Provides insight into generation of alternating signals using 

various oscillators and criterion for sustained oscillation. 

 Analyses operational amplifier circuits and their applications 

as adder, subtractor, differentiator, integrator etc.    

C-XI 

Quantum 

Mechanics & 

Applications 

 Describes wave nature of quantum particles by assigning a 

space-time dependent wave function which represents state  

 Determines state of a particle by solving Schrodinger’s wave 

equation. Also predicts the future state of the particle 

 Demonstrates uncertainty relation (e.g. position–momentum) 

which is insignificant in classical mechanics   

 Elaborates behavior of particle under the influence of various 

types of potentials (potential step, infinite potential well etc.) 

 Explains theoretically as well as experimentally the behavior 

of atoms in electric and magnetic fields 

C-XII 
Solid State 

Physics 

 Defines crystal structure (lattice structure) of solids by 

considering periodic arrangement of atoms and classifies 

materials (basically solids) with respect to the extent of 

crystallization. Demonstrates diffraction of X-rays by crystals 

and utilizes the same concept in determining crystal structure 

of materials 

 Discusses about lattice vibration and its consequences in 

interpreting thermal conductivity and specific heat of solids 

 Classifies materials in terms of their response to  the magnetic 

field and explains origin of various types of magnetism 

 Studies response of electric field on (dielectric) materials 

 



 Explains lasing action and demonstrates construction of 

various types of lasers and their applications 

 Classifies materials based on band theory 

 Describes optical and electrical properties  of semiconductors         

 Illustrates super conductivity nature of specific materials, 

their classification and origin of superconductivity in them 

C-XIII 
Electromagnetic 

Theory 

 Derivations of Maxwell’s equations which exhibit correlation 

between electricity and magnetism 

 Explains about change in electric and magnetic fields across 

the interface between different media 

 Discusses the propagation of electro-magnetic waves in 

unbounded and bounded region 

 Demonstrates the idea of optical communication through 

optical fibres 

 Describes the phenomenon of polarization of electromagnetic 

waves and its applications 

 Demonstrates theoretical as well as experimental procedures 

for the production and detection of various types (linearly, 

circularly, elliptically) of polarized light 

C-XIV 
Statistical 

Mechanics  

 Establishes the concept of microstates, macrostates and 

ensembles  

 Describes Maxwell-Boltzman statistical  law which governs 

the distribution of particles in different states 

 Proves law of equipartition of energy 

 Provides detailed analysis of thermal radiations by 

establishing various mathematical laws with experimental 

evidences 

 Manifests Bose-Einstein and Fermi-Dirac distribution 

functions for distribution of identical particles amongst states 

 Explains the concept of Bose-Einstein condensation 

 Demonstrates the effect of temperature on Fermi-Dirac 

distribution function and the concept of Fermi energy and 

density of states 

DSE-I 
Classical 

Dynamics 

 Introduces generalized coordinate system 

 Discusses about Lagrangian and Hamiltonia equations and 

their applications to analyse motion of point particles 

 Explains special theory of relativity and its applications    

DSE-II 
Nuclear & 

Particle Physics 

 Discusses about constituents of nucleus and their intrinsic 

properties 

 Analyses properties of nucleus through liquid drop model   

 Elaborates the principles and applications of various kinds of 

radioactive decays and the detection of nuclear radiation 

 Demonstrates nuclear reactions, construction and working of 

nuclear reactors  

 Understanding elemental particles and their interactions 

 Describes various particle accelerators and their applications    



DSE-III 
Nano Materials 

&Applications 

 Discusses structure and properties of materials in nanoscale 

 Demonstrates various techniques employed to synthesize 

nanomaterials in various forms with diverse physical and 

chemical properties 

 Describes about various experiments to characterize 

nanomaterials and analyze their structural, morphological, 

chemical properties 

 Discusses applications of nanomaterials in optoelectronics, 

NEMS, MEMS etc. and their underlying advantages 

DSE-IV Project Work 

 Students are encouraged to do a project work in the current 

field of research in physics and related areas 

 Get experience of literature survey, work execution, analysis, 

report preparation, presentation and discussion    

SEC-II Applied Optics 

 Explains lasing action and demonstrates construction of 

various types of lasers and their applications 

 Fabrication of holograms and their applications 

 Demonstrates characteristic properties of optical fibres and 

optical communication through them 

 


