M.SC., PHYSICS
From the Academic Year 2023 -2024
Programme Outcomes (POs):

PO1: Problem Solving Skill Apply knowledge of Management theories and Human Resource
practices to solve business problems through research in Global context.

PO2: Decision Making Skill Foster analytical and critical thinking abilities for data-based
decision making.

PO3: Ethical Value Ability to incorporate quality, ethical and legal value-based perspectives
to all organizational activities.

PO4: Communication Skill Ability to develop communication, managerial and interpersonal
skills.

POS5: Individual and Team Leadership Skill Capability to lead themselves and the team to
achieve organizational goals.

PO6: Employability Skill Inculcate contemporary business practices to enhance
employability skills in the competitive environment.

PO7: Entrepreneurial Skill Equip with skills and competencies to become an entrepreneur.

PO8: Contribution to Society Succeed in career endeavors and contribute significantly to
society.

PO 9 Multicultural competence Possess knowledge of the values and beliefs of multiple
cultures and a global perspective.

PO 10: Moral and ethical awareness/reasoning Ability to embrace moral/ethical values in
conducting one’s life.

Programme Specific Outcomes (PSOs)

PSOI1 — Placement To prepare the students who will demonstrate respectful engagement with
others’ ideas, behaviors, beliefs and apply diverse frames of reference to decisions and
actions.

PSO 2 - Entrepreneur To create effective entrepreneurs by enhancing their critical thinking,
problem solving, decision making and leadership skill that will facilitate startups and high
potential organizations.

PSO3 — Research and Development Design and implement HR systems and practices
grounded in research that comply with employment laws, leading the organization towards
growth and development.

PSO4 — Contribution to Business World To produce employable, ethical and innovative
professionals to sustain in the dynamic business world.

PSO 5 — Contribution to the Society To contribute to the development of the society by
collaborating with stakeholders for mutual benefit.



PSO 6 Students will utilize e-resources, digital tools and techniques for widening their

knowledge base.

PSO 7 Students gain exposure to programming language and skills.

PSO 8 Student will appreciate the interplay of mathematics, physics and technology.

PSO 9 Students will develop adequate knowledge and skills for employment and

entrepreneurship.

PSO 10 An awareness of civic and ecological duties as good citizens and importance of
human values will be inculcated in students

METHODS OF ASSESSMENT

Rememb
ering
(K1)

Thelowestlevelofquestionsrequirestudentstorecallinformationfromthe
coursecontent
Knowledgequestionsusuallyrequirestudentstoidentifyinformationinthe
textbook.

Understa
nding
(K2)

Understandingoffactsandideasbycomprehendingorganizing, compa
ring, translating, interpolatingandinterpretingintheirownwords.
Thequestionsgobeyondsimplerecallandrequirestudentstocombined
atatogether

Applicati
on (K3)

Studentshavetosolveproblemsbyusing/applyingaconceptlearnedint
heclassroom.
Studentsmustusetheirknowledgetodetermineaexactresponse.

Analyze
(K4)

Analyzingthequestionisonethatasksthestudentstobreakdownsometh
ingintoitscomponentparts.
Analyzingrequiresstudentstoidentifyreasonscausesormotivesandrea
cheonclusionsorgeneralizations.

Evaluate
(K5)

Evaluationrequiresanindividualtomakejudgmentonsomething.
Questionstobeaskedtojudgethevalueofanidea,acharacter, aworkofart,
orasolutiontoaproblem.
Studentsareengagedindecision-makingandproblem—solving.
Evaluationquestionsdonothavesinglerightanswers.

Create

(K6)

Thequestionsofthiscategorychallengestudentstogetengagedincreati
veandoriginalthinking.
Developingoriginalideasandproblemsolvingskills




I'YEAR -

FIRST SEMESTER

Paper-1 - MATHEMATICAL PHYSICS

COURSEOUTCOMES:
At the endofthe course thestudentwillbeableto:

CO1

Understand use of bra-ket vector notation and explain the meaning of
complete orthonormal set of basis vectors, and transformations and be able
to apply them

K1,
K2

coz2

Able to understand analytic functions, do complex integration, by applying
Cauchy Integral Formula. Able to compute many real integrals and infinite
sums via complex integration.

Kz,
K3

CO3

Analyze characteristics of matrices and its different types, and the process of
diagonalization.

K14

CO4

Solve equations using Laplace transform and analyze the Fourier
transformations of different function, grasp how these transformations can
speed up analysis and correlate their importance in technology

K4,
K5

CO5

To find the solutions for physical problems using linear differential
equations and to solve boundary value problems using Green’s function.
Apply special functions in computation of solutions to real world problems

K2,

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPINGWITHPROGRAMOUTCOMES:

Mapcourseoutcomes(CO)foreachcoursewithprogramoutcomes(PO)and program specific
outcomes (PSO)inthe3-pointscaleof STRONG (3) MEDIUM(2)and LOW (1).

PO1 PO2 PO3 PO4 PO5 | PO6 | POT POS8 PO9 | PO10
CO1 3 3 3 3 3 3 3 2 3 2
coz 2 3 3 3 3 3 3 2 2 2
COo3 3 3 3 2 2 3 3 2 3 2
CO4 3 3 3 3 2 3 3 2 2 2
CO5 3 2 3 3 2 3 3 2 2 3

PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7| PSO8| PSO9 | PSO10
CO1 3 3 3 3 3 3 3 2 3 2
coz 2 3 3 3 3 3 3 2 2 2
COo3 3 3 3 2 2 3 3 2 3 2
CO4 3 3 3 3 2 3 3 2 2 2
CO5 3 2 3 3 2 3 3 2 2 3




Paper-2 - CLASSICAL MECHANICS AND RELATIVITY

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 | Understand the fundamentals of classical mechanics. K2

CO2 | Apply the principles of Lagrangianmechanics to solve the equations of K3
motion of physical systems.

CO3 | Apply the principles of Hamiltonian mechanics to solve the equations | K3,
of motion of physical systems. K5

CO4 | Analyze the small oscillations in systems and determine their normal | K4,
modes of oscillations. K5

CO5 | Understand and apply the principles of relativistic kinematics to the | K2,
mechanical systemns. K3

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | POT | PO8 | PO9 | POLD
co1 2 3 3 3 2 2 2 3 2 2
coz 2 3 3 3 2 2 2 3 2 2
CO3 2 3 3 3 2 2 2 3 2 2
CO4 2 3 3 3 2 2 2 3 2 2
CO5 2 3 3 3 2 2 2 3 2 2
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 3 3 4 3 3 2 3 p
co2 2 3 3 3 3 3 3 2 2 2
COo3 3 3 3 2 o 3 3 2 3 2
CO4 3 3 3 3 2z 3 3 2 2 2
COs5 3 2 3 3 Z 3 3 2 2 2




Paper- 3 - LINEAR AND DIGITAL ICs & APPLICATIONS

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 Learn about the basic concepts for the circuit configuration for the design of | K1,
linear integrated circuits and develops skill to solve problems K5

CO2 | Develop skills to design linear and non-linear applications circuits using Op- K3
Amp and design the active filters circuits.

CO3 | Gain knowledge about PLL, and develop the skills to design the simple | K1,
circuits using IC 555 timer and can solve problems related to it. K3

CO4 | Learn about various techniques to develop A/D and D/A converters. K2

CO5 | Acquire the knowledge about the CMOS logic, combinational and sequential | KI,
circuits K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | POZ | PO3 | PO4 | POS | PO6 | PO7T | PO8 | POY | PO1O
CO1 3 3 3 3 2 2 3 3 3 2
co2 3 3 3 3 1 3 3 3 2 1
CO3 3 3 3 3 1 3 3 3 2 1
COo4 3 3 3 3 1 3 3 3 2 1
CO5 3 3 3 2 1 1 2 3 2 1
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 3 3 2 2 3 3 3 2
coz 3 3 3 3 1 3 3 3 2 1
COo3 3 3 3 3 1 3 3 3 2 1
CO4 3 3 3 3 1 3 3 3 2 1
CO5 3 3 3 2 1 1 2 3 2 1




Discipline Centric Elective — I - PRACTICAL I

COURSE OUTCOMES:
At the end of the course the student will be able to:
CO1 [Understand the strength of material using Young's modulus. IK2
CO2Z |Acquire knowledge of thermal behavior of the materials. K1
CO3 |[Understand theoretical principles of magnetism through the experiments. K2
CO4 Acquire knowledge about arc spectrum and applications of laser K1, K3
CO5 [Improve the analytical and observation ability in Physics Experiments K3, K5
CO6 Conduct experiments on applications of FET and UJT K4
CO7 |Analyze various parameters related to operational amplifiers. K4
CO8 |Understand the concepts involved in arithmetic and logical circuits using IC's K2
Acquire knowledge about Combinational Logic Circuits and Sequential Logic
co9g | .~ . K1
Circuits
CO10 |Analyze the applications of counters and registers K4
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POLO
CO1 2 2 2 3 2 2 2 1 2 3
COz2 2 2 3 3 3 3 3 3 3 3
CO3 3 3 3 3 3 3 3 3 3 3
CO4 3 2 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 2 2 2 2
CO6 2 2 2 3 3 1 1 1 3 3
cOo7 2 2 3 3 3 1 1 1 3 3
Cos 3 3 3 3 3 3 2 2 3 3
CO9 3 3 3 3 3 3 1 1 1 1
Co10 3 3 3 3 3 3 1 1 1 1
PSO1, PSOZ| PSO3| PSO4| PSO5| PSO6| PSO7| PSO8| PSO9| PSO1
0

COo1 2 2 2 3 2 2 2 1 2 3
Cco2 2 2 3 3 3 3 3 3 3 3
CO3 3 3 3 3 3 3 3 3 3 3
CO4 3 A 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 2 2 2 2
CO6 2 2 2 3 3 1 1 1 3 3
Co7 2 2 3 3 3 1 1 1 3 2
CO8 3 3 3 3 3 3 2 2 3 3
CO9 3 3 3 3 3 3 1 1 1 1
CO10 2 3 3 3 3 3 1 1 1 1




I YEAR - SECOND SEMESTER
Paper 4 - STATISTICAL MECHANICS

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 | To examine and elaborate the effect of changes in thermodynamic quantities
on the states of matter during phase transition

CO2Z | To analyze the macroscopic properties such as pressure, volume,
temperature, specific heat, elastic moduli etc. using microscopic properties
like intermolecular forces, chemical bonding, atomicity etc. K4
Describe the peculiar behavior of the entropy by mixing two gases

Justify the connection between statistics and thermodynamic quantities

CO03 | Differentiate between canonical and grand canonical ensembles and to
interpret the relation between thermodynamical quantities and partition | K1

K5

function

CO4 | To recall and apply the different statistical concepts to analyze the behavior K4
of ideal Fermi gas and ideal Bose gas and also to compare and distinguish KS,
between the three types of statistics.

CO5 | To discuss and examine the thermodynamicalbehavior of gases under K3

fluctuation and also using Ising model
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0O) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | PO2Z | PO3 | PO4 | PO5S | PO6 | PO7 | POE | POY | POLD
CO1 3 3 3 1 1 2 3 1 1 3
coz 3 3 3 1 1 2 3 1 1 3
co3 3 3 3 1 1 2 3 p 1 3
CO4 3 3 3 1 1 2 3 i 1 3
COs 3 3 3 1 1 2 3 1 1 3

P501| PSOZ| PS0O3| PSO4| P505| PSO6| PSOT7| PSO8| PSO9| PSO1

0

CO1 3 3 3 1 1 2 3 1 1 3
Ccoz 3 3 3 1 1 2 3 1 1 3
CO3 3 3 3 1 1 2 3 2 1 3
CO4 3 3 3 1 1 2 3 2 1 3
CO5 3 3 3 1 1 2 3 1 1 3




Paper 5 - QUANTUM MECHANICS -1

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 | Demonstrates a clear understanding of the basic postulates of quantum K1

mechanics which serve to formalize the rules of quantum 2
; K5

Mechanics

CO2 | Is able to apply and analyze the Schrodinger equation to solve one K3,
dimensional problems and three dimensional problems K4

CO3 | Can discuss the various representations, space time symmetries and K1
formulations of time evolution

CO4 | Can formulate and analyze the approximation methods for various K4,
quantum mechanical problems K5

CO5 | To apply non-commutative algebra for topics such as angular and spin K3,
angular momentum and hence explain spectral line splitting. K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate




Core Practical - PRACTICAL II

COURSE OUTCOMES:
At the end of the course the student will be able to:

co1 Understand the strength of material using Young's modulus K2
coz Acquire knowledge of thermal behavior of the materials Kl
CO3 Understand theoretical principles of magnetism through the experiments. Kz
CO4 Acquire knowledge about arc spectrum and applications of laser K1
CO5 Improve the analytical and observation ability in Physies Experiments K4
CO6 Conduct experiments on applications of FET and UJT K5
co7 Analyze various parameters related to operational amplifiers Ka
cos Understand the concepts involved in arithmetic and logical circuits using IC’s K2
co9 Acquire knowledge about Combinational Logic Circuits and Sequential Logic K3
Circuits
CO10 | Analyze the applications of counters and registers K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | POT | POB8 | POY | POL0D

co1 2 2 2 e S 2 2 2 3 3

coz 2 2 S S 5 2 2 3 3 3

CO3 3 3 3 3 3 3 3 3 3 3

CO4 3 2 3 3 3 3 2 3 3 3

CO5 3 3 3 3 3 3 3 3 3 3

CO6 2 2 2 3 3 2 2 2 3 3

Co7 2 2 3 3 3 2 2 3 3 3

cos 3 3 3 3 3 3 3 3 3 3

co9 3 3 3 3 3 3 3 3 3 3

Co1o0 3 3 3 3 3 3 3 3 3 3

PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSOT7 | PSO8 | PSO9 | PSO10

CO1 2 2 2 3 3 2 2 2 3 3
coz 2 2 3 3 3 2 2 3 3 3
CO3 3 3 3 3 3 3 3 3 3 3
CO4 3 . 3 3 3 3 2 3 3 3
COs5 3 3 3 3 3 3 3 3 3 3
CO6 2 2 2 S S 2 2 2 3 3
Cco7 2 2 S 5 5 2 2 3 3 3
COs8 3 3 3 3 3 3 3 3 3 3
co9 3 3 3 3 3 3 3 3 3 3
CO10 3 3 3 3 3 3 3 3 3 3




SEC 1-PHYSICS FOR COMPETITIVE EXAMINATIONS

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 | acquire the knowledge of the fundamental concept of physics K1

CO2 | understand the concepts of fundamental physics K2

CO3 | apply the concept of physics to solve various problems K3

CO4 | strengthen an appropriate problem-solving approach and assess a step to K4
describe the quantitative analysis.

CO5 | evaluate the results of new analytical problems and develop a correct K5
solutions or conclusions

K1 - Remember; K2 — Understand; K3 - Apply: K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 POZ | PO3 | PO4 | PO5 | PO6 | PO7 | POB | PO9 | POI10O
CO1 2 3 2 2 2 2 3 2 2 3
coz 3 3 2 2 3 2 3 2 2 3
Co3 3 3 2 2 3 2 3 2 2 3
CO4 3 3 2 2 3 2 3 3 2 3
CO5 3 3 2 2 3 2 3 3 2 3

PSO1 | PSO2Z | PSO3| PSO4 | PSO5 | PSO6| PSO7| PSO8| PSO9 | PSOI10
CO1 3 2 2 1 1 2 3 2 2 3
coz 3 2 2 2 3 2 3 2 2 3
CO3 2 3 3 2 1 2 3 2 2 3
CO4 1 3 3 2 1 i 3 3 2 3
CO5 1 3 3 2 1 2 3 3 2 3




I/IT YEAR - FIRST/THIRD SEMESTER

Elective - List 1 — 1. ENERGY PHYSICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:
CO1[To identify various forms of renewable and non-renewable energy sources K1
CO2(Understand the principle of utilizing the oceanic energy and apply it for practical K2
applications.
CO3[Discuss the working of a windmill and analyze the advantages of wind energy. K3
CO4[Distinguish aerobic digestion process from anaerobic digestion. K3,K4
COS5(Understand the components of solar radiation, their measurement and apply them 10l 2 K5
utilize solar energy. ’

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCGRAM OUTCOMES;

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 |PO2 |PO3 [PO4 |PO5 | POG |POT | PO8 [ PO9 | POL1O
Cco1 2 3 3 3 2 2 2 3 3 3
coz 2 3 3 3 2 2 2 3 3 3
CO3 2 3 3 3 2 2 2 3 3 3
CO4 2 3 3 3 2 2 2 3 3 3
CO5 2 3 3 3 2 2 2 3 3 3
PSO1| PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 2 3 3 3 2 2 2 3 3 3
coz 2 3 3 3 2 2 2 3 3 3
COo3 2 3 3 3 2 2 2 3 3 3
CO4 2 3 3 3 2 2 2 3 3 3
CO5 2 3 3 3 2 2 2 3 3 3




Elective - List 1 —2. CRYSTAL GROWTH AND THIN FILMS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1 |Acquire the Basic Concepts, Nucleation and Kinetics of erystal growth K1

CO02 [Understand the Crystallization Principles and Growth techniques K2, K4

CO03 Study various methods of Crystal growth techniques K3

CO4 |Understand the Thin film deposition methods K2

CO5 |Apply the techniques of Thin Film Formation and thickness Measurement [K3, K4
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POL1O
Cco1 3 2 1 2 1 3 2 2 2 2
coz2 3 3 1 3 1 2 3 2 2 1
COo3 3 2 1 3 1 2 3 3 3 1
CO4 3 2 1 2 1 2 3 3 3 1
CO5 2 3 3 3 1 3 3 3 3 2
PSO1 | PSO2Z | PSO3 | PSO4 | PSO5 | PSOG | PSO7 | PSO8 ( PSO9 | PSO10
COo1 3 2 1 2 1 3 2 2 2 2
coz 3 3 1 3 1 2 3 2 2 1
co3 3 2 1 3 | 2 3 3 3 1
Co4 3 2 1 2 1 2 3 3 3 1
CO5 2 3 3 3 1 3 3 3 3 2




Elective - List 1 —3. ANALYSIS OF CRYTAL STRUCTURES

COURSE OUTCOMES:

At the end of the course, the student will be able to:

CO1(Understand crystal symmetry and reciprocal lattice concept for X-ray diffraction |](2

oscillation and moving film methods, and space group determination

CO2|Cain a working knowledge of X-ray generation, X-ray photography with Laue,

Il(l,KS

C03{Get an exposure to crystal structure determination using program packages

K1,K4

interpretation, and structure refinement using Rietveld method

CO4|Understand the instrumentation used for powder diffraction, data collection, dala'Kz K4

crystallization of proteins and methods to solve protein structures

CO5(Get an insight into the structural aspects of proteins and nucleic acids,

K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 PO3 PO4 PO5 PO6 | POT7 PO8 PO9 PO10
CO1 3 3 3 2 3 2 1 2 2 2
coz2 3 3 3 2 2 2 1 2 2 2
CO03 3 3 2 2 2 2 2 2 2 2
CO4 3 2 2 2 2 2 2 2 2 2
CO5 3 2 2 2 2 2 2 2 2 2

PSO1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7| PSO8 | PSO9 | PSO10
CO1 3 3 3 2 3 2 1 2 2 2
coz 3 3 3 2 2 2 1 2 2 2
co3 3 3 2 2 2 2 2 2 2 2
CO4 3 2 2 2 2 2 2 2 2 2
CO35 3 2 2 2 2 2 2 2 2 2




Elective -

List 1 — 4. MATERIALS SCIENCE

COURSE OUTCOMES:

At the

end of the course, the student will be able to:

CO1

Acquire knowledge on optoelectronic materials

coz

[Be able to prepare ceramic materials

CO3

[Be able to understand the processing and applications of polymeric materials

CO4

[Be aware of the fabrication of composite materials

COs5

Be knowledgeable of shape memaory alloys, metallic glasses and nanomaterials IK]

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM QUTCOMES;
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSQ) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 PO3 PO4 | POS5 POG6 PO7 | PO8 |POY PO10
CO1 2 3 3 2 2 2 2 1 2 3
coz 2 3 3 2 2 2 2 1 2 2
CO3 2 3 2 2 2 2 2 2 2 2
CO4 1 3 2 3 2 3 2 2 2 2
CO5 2 3 2 2 2 2 2 2 2 2
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSOY | PSO10
CO1 2 3 3 2 2 2 2 1 2 3
coz 2 3 3 2 2 2 2 1 2 2
CO3 2 3 2 2 2 2 2 2 2 2
CO4 1 3 2 3 2 3 2 2 2 2
COs5 2 3 2 2 2 2 2 2 2 2




Elective - List 1 — 5. PHYSICS OF NANOSCIENCE AND TECHNOLOGY

COURSE OUTCOMES:

At the

end of the course, the student will be able to:

COo1

Understand the basic of nanoscience and explore the different types o 1 K2
nanomaterials and should comprehend the surface effects of the nanomaterials. "

coz

nanomaterials.

[Explore various physical, mechanical, optical, electrical and magnetic propertie

S11(1

Co3

nanomaterials.

Understand the process and mechanism of synthesis and fabrication 01](2' K3

CO4

spectroscopic, microscopic and other techniques.

Analyze the wvarious characterization of Nano-products through di[l"ractinn.h“

CO5

Apply the concepts of nanoscience and technology in the field of sensors, K3
robotics, purification of air and water and in the energy devices.

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 POZ | PO3 | PO4 | PO5 | PO6 | PO7T | PO8 | PO9 | POLD
CO1 3 3 3 2 1 1 3 3 3 3
coz 3 3 3 2 1 1 3 3 3 3
CO3 3 3 2 2 1 1 3 3 3 3
CO4 3 3 3 2 1 1 3 3 3 3
CO5 3 3 2 2 1 1 3 3 3 3
PSO1 | PSOZ | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSOB | PSO9 | PSOI10
CO1 3 3 3 2 1 1 3 3 3 3
coz 3 3 3 2 1 1 3 3 3 3
CcOo3 3 3 2 2 1 1 3 3 3 3
CO4 3 3 3 2 1 1 3 3 3 3
CO5 3 3 2 2 1 1 3 3 3 3




Elective - List 1 — 6. DIGITAL COMMUNICATION
COURSE OUTCOMES:

At the end of the course, the student will be able to:

signal processing

CO1Apply the techniques of Fourier transform, convolution and sampling theorems in

K1, K3

CO2Apply different information theories in the process of study of coding of

to discuss, analyze and compare the different error control coding

R 7 s K3
information, storage and communication
CO3Explain and compare the various methods of pulse modulation techniques K4
CO4Apply the error control coding techniques in detecting and correcting errors- able K3,

K4

communications

CO5Apply, discuss and compare the spread spectrum techniques for secure

K3, k5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | POT | POS

PO9

PO10

CO1

3

coz

CO3

CO4
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Elective List 1 — 7. COMMUNICATION ELECTRONICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1 Discuss and compare the propagation of electromagnetic waves through sky and on
earth’s surface Evaluate the energy and power radiated by the different types ofK1, K§
antenna

CO2ZCompare and differentiate the methods of generation of microwaves analyze the
propagation of microwaves through wave guides- discuss and compare the K4
different methods of generation of microwaves

CO3(Classify and compare the working of different radar systems- apply the principle
of radar in detecting locating, tracking, and recognizing objects of various kinds at
considerable distances — discuss the importance of radar in military- elaborate and
compare the working of different picture tube

CO4(Classify, discuss and compare the different types of optical fiber and also to K1,
justify the need of it-discover the use of optical fiber as wave guide K3
CO5Explain the importance of satellite communication in our daily life-distinguish
between orbital and geostationary satellites elaborate the linking of satellites with | K4
pround station on the earth

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze: K5 - Evaluate;

MAPPING WITH PROCRAM QUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO% | PO10
CO1 3 3 3 1 2 2 3 2 1 3
coz 3 3 3 1 2 Z 3 2 1 3
CO3 3 3 3 1 2 i 3 2 1 3
CO4 3 3 3 1 2 2 3 2 1 3
CO5 3 3 3 1 2 2 3 2 1 3

PSO1 | PSOZ | PSO3 | PSO4 | PSO5 (| PSO6 | PSOT7 | PSO8 | PSO9 | PSO10
CO1 3 3 3 1 2 2 3 2 1 3
coz 3 3 3 1 2 2 3 2 1 3
CO3 3 3 3 1 2 2 3 2 1 3
CO4 3 3 3 1 2 2 3 2 1 3
CO5 3 3 3 1 2 2 3 2 1 3




Elective List 1 — 8. ASTROPHYSICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1Recall and understand the electromagnetic ration from celestial objects. Analyze| Kl
the wave nature of light in the form of ray diagram. Apply the knowledge of) K2
phenomenon of diffraction and asses, how diffraction limits the resolution of any| K3
system having a lens or mirror. Distinguish between reflecting and refracting] K4
telescopes and their usage. Ki

COZCorrelate luminosity, flux and magnitude, related to the brightness of a star.| Kl
Analyze the evolution of stars using HR diagram. Apply and examine the various| K2
laws related to temperature of a star. Assess the distance of stars, measured using | K3
trigonometric parallax method. Understand the position of star in the celestial| K4
sphere. Distinguish between sideral and universal time. Kb

CO3|Define nuclear fusion, which is the fundamental energy source of stars. Analyze,
how neutrinos are born during the process of nuclear fusion in the sun. Recall and | K1
explain the CNO cycle — the main source of energy of hotter stars. K2
Comprehend stellar evolution, including red giants, K3
supernovas, neutron stars, pulsars, white dwarfs and black K4
holes, using evidence and presently accepted theories

CO4Remember and illustrate the structure of our Milky way Ki
aalaxy. Classify the types of galaxies. Understand thepresence of dark matter in the K2
universe. Explain, howquasars and active galaxies are powered by K3
supermassiveblack holes which produce copious luminosity. K4

GO Explain cosmology, a branch of astronomy that involvesthe origin and evolution of ié;
the universe, from the Big Bangto today and on into the future. Define Hubble's K3
law ofcosmic expansion. K4
Analyze and assess the big bangnucleosynthesis universe that explains the relative K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM QUTCOMES;
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO1D
Co1 3 2 3 1 2 1 3 2 1 2
coz 3 2 3 1 2 1 3 2 1 2
CO3 3 2 3 1 2 1 3 2 1 2
CO4 3 2 3 1 2 1 3 2 1 2
CO5 3 2 3 1 2 1 3 2 1 A
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSOT | PSOB | PSOY9 | PSOLD
CO1 3 2 3 1 2 1 3 2 1 2
coz? 3 2 3 1 2 1 3 2 1 2
CO3 3 2 3 1 2 1 3 2 1 2
CO4 3 2 3 1 2 1 3 2 1 2
CO5 3 2 3 1 2 1 3 2 1 2




/Il YEAR — SECOND/THIRD SEMESTER
Elective - List 2—9. PLASMA PHYSICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1[Understand the collision, cross section of charged particles and to able to correlate
the magnetic effect of ion and electrons in plasma state.

K1, K2

CO2|Understand the plasma and learn the magneto-hydrodynamics concepts applied to
lasma.

K2

CO3Explore the oscillations and waves of charged particles and thereby apply the
MMaxwell's equation to quantitative analysis of plasma.

K1, K3

CO4| Analyze the different principle and techniques to diagnostics of plasma.

K2, K5

COb5[Learn the possible applications of plasma by incorporating various electrical and
electronic instruments.

K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES.

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 PO2 | PO3 | PO4 | POS PO6 | PO7 PO8 | PO9 | PO10
Co1 3 3 2 1 1 2 1 2 3 3
coz 3 2 2 1 1 2 1 2 3 3
Co3 3 3 2 2 1 2 1 3 3 3
CO4 3 3 3 2 1 2 1 3 3 3
CO5 3 3 3 2 1 2 1 3 3 3
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 2 1 1 2 1 2 3 3
coz 3 3 2 1 1 2 1 2 3 3
CO3 3 3 2 2 1 2 1 3 3 3
CO4 3 3 3 2 1 2 1 3 3 3
CO5 3 3 3 2 1 2 1 3 3 3




Elective - List 2 — 10. BIO PHYSICS

COURSE OUTCOMES:

At the end of the course, the student will be able to:

ICO1 |Understand the structural organization and function of living cells and should
able to apply the cell signaling mechanism and its electrical activities.

K2, K3

ICO2 [Comprehension of the role of biomolecular conformation to function.

K1

ICO3 Conceptual understanding of the function of biological membranes and also to
understand the functioning of nervous system.

K2, K5

ICO4 [To know the effects of various radiations on living systems and how to prevent|K1,
ill effects of radiations.

K5

CO5 Analyze and interpret data from wvarious techniques viz., spectroscopy,
crystallography, chromatography etc.,

K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 [ POZ2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO | PO9 | POLO
CO1 3 3 3 2 1 2 1 3 3 2
coz 3 3 3 2 1 2 1 3 3 2
CO3 3 3 3 3 1 1 2 3 3 2
CO4 3 3 3 2 ] 1 2 3 3 3
CO5 3 3 3 3 1 1 2 3 3 3
PSO1 [PSO2 [PSO3 PSO4 [PSO5 [PSO6 [PSO7 [PSO8 [PSO9 [PSOI10
CO1 3 3 3 2 1 2 1 3 3 2
Co2 3 3 3 2 1 2 1 3 3 2
co3 3 3 3 3 1 1 2 3 3 2
CO4 3 3 3 2 1 1 2 3 3 3
CO5 3 3 3 3 1 1 2 3 3 3




Elective List 2 — 11. NONLINEAR DYNAMICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1|Gain knowledge about the available analytical and numerical methods to solve K1. K4
various nonlinear systems. ’

CO2{Understand the concepts of different types of coherent structures and their K2
importance in science and technology.

CO3|Learn about simple and complex bifurcations and the routes to chaos K1, K2

CO4Acquire knowledge about various oscillators, characterization of chaos and K1
fractals.

CO05(To analyze and evaluate the applications of solutions in telecommunication, K3,
applications of chaos in eryptography, computations and that of fractals. K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAFPING WITH FROCRAM OUTCOMES,

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 PO3 PO4 PO5 POG | POT PO8 POY PO10
CO1 3 3 3 2 2 1 2 2 2 2
CcozZ 3 2 2 2 2 2 2 2 2 2
CO3 2 2 2 2 2 2 2 2 2 2
CO4 2 2 2 2 2 1 2 2 2 2
CO05 1 2 2 2 2 2 2 2 2 2

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 3 2 2 1 2 2 2 2
Ccoz 3 2 2 2 2 2 2 2 2 2
CO3 2 2 2 2 2 2 2 2 2 2
CO4 2 2 2 2 2 1 2 2 2 2
COs5 1 2 2 2 2 2 2 2 2 2




Elective - List 2 — 12. QUANTUM FIELD THEORY

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1[Understand the interconnection of Quantum Mechanics and Special Relativity — [K1
CO2[Enable the students to understand the method of quantization to various field K2
CO3[Employ the creation and annihilation operators for quantization K5
CO4[Summarizes the interacting field, in quantum domain, and gives a discussion on
how perturbation theory is used here.

CO5{Understand the concept of Feynman diagram K2
K1 - Remember; K2 — Understand; K3 - Apply: K4 - Analyze; K5 - Evaluate;

K1, K3

MAPPING WITH PROCRAM QUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomnes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 PO3 | PO4 PO5 POG PO7 | POS PO9 | PO10
co1 3 3 3 2 3 2 3 3 2 3
coz 3 3 3 2 3 3 3 3 2 3
CO3 3 3 3 2 3 2 3 3 2 3
CO4 3 3 3 2 3 3 3 3 2 3
CO5 3 3 3 2 3 3 3 3 2 3

PS01 | PSO2Z| PSO3 | PSO4 | PS05 | PSO6 | PSOT| PSO8 | PSO9 | PSO10
CO1 3 3 3 2 3 2 3 3 2 3
Ccoz 3 3 3 2 3 3 3 3 2 3
CO3 3 3 3 2 3 A 3 3 2 3
CO4 3 3 3 2 3 3 3 3 2 3
CO5 3 3 3 2 3 3 3 3 2 3




Elective - List 2 — 13. GENERAL RELATIVITY AND COSMOLOGY

COURSE OUTCOMES:
At the end of the course, the student will be able to:
CO1|Skillfully handle tensors K1
C OzUndr:rstanding of the underlying theoretical aspects of general relativity and K2
cosmology
C03|Gain knowledge on space time curvature K1
CO4[Equipped to take up research in cosmology K3, K4
CO5|Confidently solve problems using mathematical skills K5
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAFPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 POZ PO3 PO4 PO5 PO6 PO7 POB PO9 | POLO
Co1 3 3 1 3 2 3 2 2 2 2
coz 3 3 1 3 2 3 2 2 2 2
CO3 3 2 1 2 1 2 1 1 3 2
CO4 3 2 1 2 1 2 1 1 3 2
CO3 3 2 1 2 1 2 1 1 3 2

PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSOT7 | PSO8 | PSO9 | PSO10
CO1 3 3 1 3 2 3 2 2 2 2
coz 3 3 1 3 2 3 2 2 2 2
CO3 3 2 1 2 1 2 1 1 3 2
CO4 3 2 1 i 1 2 1 1 3 2
CO5 3 2 1 o 1 2 1 1 3 2




Elective - List 2 — 14. ADVANCED OPTICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

COo1

Discuss the transverse character of light waves and different polarization
henomenon

K1

co2

Discriminate all the fundamental processes involved in laser devices and to
analyze the design and operation of the devices

K2

CO3Demonstrate the basic configuration of a fiber optic — communication system aru:lK3 K4
dvantages ’
CO4|Identify the properties of nonlinear interactions of light and matter K4

COb

Interpret the group of experiments which depend for their action on an applied
magnetics and electric field

K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCGRAM OUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POI1D
COo1 3 3 3 2 3 3 3 3 3 3
coz 3 3 3 2 3 3 3 3 3 3
CO3 3 3 3 2 3 3 3 3 3 3
CO4 3 3 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3 3 3 3

PSO1 | PSO2 | PS03 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 3 2 3 3 3 3 3 3
coz 3 3 3 2 3 3 3 3 3 3
CO3 3 3 3 2 3 3 3 3 3 3
CO4 3 3 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3 3 3 3




Elective - List 2 — 15. ADVANCED MATHEMATICAL PHYSICS

COURSE OUTCOMES:

At the end of the course, the student will be able to:

CO1Gained knowledge of both discrete and continuous groups K1
COZApply various important theorems in group theory K3
CO3Construct group multiplication table, character table relevant to importanty, .
branches of physics.
CO4Equipped to solve problems in tensors K4, K5
CO5Developed skills to apply group theory and tensors to peruse research K2, K3
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM OUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSQO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POB | PO9 | POI1D
CO1 3 3 2 1 1 2 1 2 3 3
coz 3 3 2 1 1 1 1 2 3 2
COo3 3 3 2 1 2 2 1 2 3 2
CO4 3 3 2 2 1 2 1 2 3 2
CO5 3 3 2 2 2 1 1 2 3 2
PSO1 | P502 | PSO3 | PSO4 | P505 | PSO6 | PSO7| PSO8 | PSOY | PSO10
CO1 3 3 2 1 1 2 1 2 3 3
Ccoz 3 3 2 1 1 1 1 2 3 2
CO3 3 3 2 1 2 2 1 2 3 2
CO4 3 3 2 2 1 2 1 2 3 2
CO5 3 3 2 2 2 1 1 2 3 2




Elective

- List 3 — 16. ADVANCED SPECTROSCOPY

COURSE OUTCOMES:

At the

end of the course, the student will be able to:

Co1

Comprehend set of operations associated with symmetry elements of a molecule,
apply mathematical theory while working with symmetry operations. Apply
mathematical theory while working with symmetry operations. To use group
theory as a tool to characterize molecules.

K1, K2

coz

Align with the recent advances in semiconductor laser technology combined

sensitive spectroscopic detection techniques.

K3

co3

Understand principle behind Mossbauer spectroscopy and apply the concepts of
isomer shift and quadrupole splitting to analyse molecules.

K2, K3

investigation of molecules. Analyze thermodynamic functions and other

parameters to evolve molecular models.

CO4 Assimilate this XPES quantitative technique and the instrumentation associated [K3,
with this, as applied in understanding surface of materials. K 4
CO5Employ IR and Raman spectroscopic data along with other data for structural

K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH FROCRAM OUTCOMES,
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 PO2 | PO3 | PO4 PO5 PO6 | PO7 | PO8 | PO9 | PO1D
COo1 3 3 2 2 3 3 3 3 3 2
co2 2 2 2 3 3 3 2 3 3 2
CO3 2 2 3 3 3 3 3 2 3 3
CO4 3 2 3 3 2 3 3 3 3 2
CO5 3 2 3 3 3 3 3 3 3 3

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 3 3 2 2 3 3 3 3 3 2
coz 2 2 2 3 3 3 2 3 3 2
Cco3 2 2 3 3 3 3 3 2 3 3
CO4 3 2 3 3 2 3 3 3 3 2
CO5 3 2 3 3 3 3 3 3 3 3




Elective - List 3 — 17. MICROPROCESSOR 8085 AND MICROCONTROLLER 8051

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1|Gain knowledge of architecture and working of 8085 microprocessor. K1

CO2Get knowledge of architecture and working of 8051 Microcontroller. K1

CO3[Be able to write simple assembly language programs for 8085A microprocessor. K2, K3

CO4{Able to write simple assembly language programs for 8051 Microcontroller. K3, K4

CO5{Understand the different applications of microprocessor and microcontroller. K3,K 5
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES.
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PS0) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | POZ | PO3 | PO4 | PO5S | PO6 | PO7T | POS | PO9 | POLO
Co1 2 3 3 3 3 1 1 1 1 1
coz 2 1 1 1 1 1 1 1 1 1
co3 3 3 3 3 3 1 1 1 1 1
Co4 3 3 3 3 3 1 1 1 1 1
COos 3 3 3 3 3 1 1 1 1 1
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
Co1 2 3 3 3 3 1 1 1 1 1
coz 2 1 1 1 1 1 1 1 1 1
cCo3 3 3 3 3 3 1 1 1 1 1
CO4 2 3 3 3 3 1 1 1 1 1
CO5 3 3 3 3 3 1 1 1 1 1




Elective - List 3 — 18.CHARACTERIZATON OF MATERIALS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

COo1

Describe the TGA, DTA, DSC and TMA thermal analysis techniques and make
interpretation of the results.

K1, K3

coz

The concept of image formation in Optical microscope, developments in other K2
specialized microscopes and their applications.

important spectroscopic techniques and their applications.

CO3The working principle and operation of SEM, TEM, STM and AFM. K2, K3

CO4Understood Hall measurement, four —probe resistivity measurement, C-V, I-V, |p-q
Electrochemical, Photoluminescence and electroluminescence experimental K 4'
techniques with necessary theory.

CO35{The theory and experimental procedure for x- ray diffraction and some K4,K5

IK1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCGRAM QOUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 | PO1O
CO1 3 3 3 2 2 2 2 2 2 3
coz 3 3 3 2 2 2 2 2 2 2
CO3 3 3 2 2 2 3 2 2 2 2
CO4 2 2 2 3 2 3 2 2 2 2
CO5 2 2 2 2 2 2 3 2 2 2
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9| PSO10
Co1 3 3 3 2 2 2 2 2 2 3
coz 3 3 3 2 2 2 2 2 2 2
co3 3 3 2 2 2 3 2 2 2 2
CO4 2 2 2 3 2 3 2 2 2 2
COs p 2 2 2 2 2 3 2 2 2




Elective - List 3 —19. MEDICAL PHYSICS

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1[Learn the fundamentals, production and applications of X-rays. K1

co zUndemtand the basics of blood pressure measurements. Learn about K2
sphygmomanometer, EGC, ENG and basic principles of MRL

CO3Apply knowledge on Radiation Physics K3

CO4Analyze Radiological imaging and filters K4

CO5|Assess the principles of radiation protection K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM QUTCOMES;
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2Z | PO3 | PO4 | PO | PO6 | PO7 | PO8 | POY | POLO
CO1 3 3 3 1 1 2 3 3 1 3
coz 3 3 3 ! 1 2 3 3 1 3
CO3 3 3 3 2 1 2 3 3 1 3
CO4 3 3 3 2 1 2 3 3 1 3
CO5 3 3 3 1 1 2 3 3 1 3
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSOY | PSO10
CO1 3 3 3 1 1 2 3 3 1 3
coz 3 3 3 2 1 2 3 3 1 3
CO3 3 3 3 2 1 2 3 3 1 3
CO4 3 3 3 2 1 2 3 3 1 3
CO5 3 3 3 1 1 2 3 3 1 3




Elective - List 3 —20. SOLID WASTE MANAGEMENT

COURSE OUTCOMES:

At the end of the course, the student will be able to:

CO1 |Gained knowledge in solid waste management K1
CO2 [Equipped to take up related job by gaining industry exposure K5
CO3 Develop entrepreneurial skills K3
CO4 Will be able to analyze and manage the status of the solid wastes in the nearby areas | K4
CO05 |Adequately sensitized in managing solid wastes in and around his/her locality K5

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 | POZ | PO3 | PO4 | PO5S | PO6 | PO7 | PO | PO9 | PO10
Co1 2 3 3 3 2 2 2 2 2 3
coz 2 3 3 2 2 s 3 3 3 2
co3 2 3 2 2 pa A 3 3 3 2
CO4 3 2 2 2 2 3 3 3 3 2
CO5 2 3 3 2 2z 2 3 3 2 3
PSO1 | PSOZ | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
CO1 2 3 3 3 2 2 2 2 2 3
coz 2 3 3 2 2 2 3 3 3 2
CO3 2 3 2 2 2 2 3 3 3 2
CO4 3 2z 2 2 2 3 3 3 3 2
CO5 2 3 3 2 2 2 3 3 2 3




Elective - List 3 —21. SEWAGE AND WASTE WATER TREATMENT AND REUSE

COURSE OUTCOMES:
At the end of the course, the student will be able to:

CO1 [Gained knowledge in solid waste management K1
CO2 [Equipped to take up related job by gaining industry exposure K5
CO3 Develop entrepreneurial skills K3

CO4

'Will be able to analyze and manage the status of the solid wastes in the nearby areas | K4

CO5 [Adequately sensitized in managing solid wastes in and around his/her locality K5

|Kl - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;
PO1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POLD

co1 3 2 3 3 3 2 3 2 3 2

coz 2 3 2 2 3 3 2 3 2 2

Cco3 2 2 2 2 2 3 3 3 3 2

Co4 3 2 3 3 2 3 3 3 3 2

Cos 2 2 2 2 3 3 2 2 2 2

PSO1 | PSOZ | PSO3| PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSOY | PSO10

CO1 3 2 3 3 3 2 3 2 3 2
coz 2 3 2 2 3 3 2 3 2 2
CcOo3 2 2 2 2 2 3 3 3 3 2
CO4 3 2 3 3 2 3 3 3 3 2
CO5 2 2 2 2 3 3 2 2 2 2




Elective - List 3 —22. SOLAR ENERGY UTILIZATION

COURSE OUTCOMES:

At the end of the course, the student will be able to:

CO1|Gained knowledge in fundamental aspects of solar energy utilization K1

CO2[Equipped to take up related job by gaining industry exposure K3

CO3Develop entreprencurial skills K5

CO4Skilled to approach the needy society with different types of solar cells K4

CO5|Gained industrialist mindset by utilizing renewable source of energy K2, K3
K1 - Remember; K2 — Understand; K3 - Apply: K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROCRAM OUTCOMES;
Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) andLOW (1).

PO1 POZ | PO3 | PO4 | PO5S | PO6 | PO7 | PO | PO9 | PO1O
Co1 3 2 3 3 3 2 2 2 3 2
coz 2 3 2 2 3 3 2 3 2 2
Co3 2 3 2 2 2 2 3 3 3 2
CO4 2 2 2 3 2 3 2 3 3 2
CO35 2 2 3 2 3 3 3 3 3 3
|
PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSOL0
COo1 3 2 3 3 3 2 2 2 3 2
coz 2 3 2 o 3 3 2 3 2 2
CO3 2 3 2 2 2 2 3 3 3 2
CO4 2 2 2 3 2 3 2 3 3 2
COs5 2 2 3 2 3 3 3 3 3 3




