Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai
e Re-accredited with ‘A’ Grade (3 rd Cycle) by NAAC
VIRUDHUNAGAR - 626 001

OUTCOME BASED EDUCATION WITH CHOICE BASED CREDIT
SYSTEM REGULATIONS AND SYLLABUS
(with effect from Academic Year 2023 - 2024)

V.V.Vanniaperumal College for Women, Virudhunagar, established in 1962, offers 13
UG Programmes(Aided), 14 UG Programmes(SF), 13 PG Programmes and 6 Ph.D.
Programmes. The curricula for all these Programmes, except Ph.D. Programmes, have been
framed as per the guidelines given by the University Grants Commission (UGC) &Tamil Nadu
State Council for Higher Education (TANSCHE) under Choice Based Credit System (CBCS)
and the guidelines for Outcome Based Education (OBE).

The Departments of Commerce, English, History, Mathematics, Biochemistry and
Tamil upgraded as Research Centres offer Ph.D. Programmes as per the norms and regulations

of Madurai Kamaraj University, Madurai and do not come under the purview of CBCS.

A. CHOICE BASED CREDIT SYSTEM (CBCS)

The CBCS provides an opportunity for the students to choose Courses from the
prescribed Courses. The CBCS is followed as per the guidelines formulated by the UGC. The
performance of students is evaluated based on the uniform grading system. Computation of the

Cumulative Grade Point Average (CGPA) is made to ensure uniformity in evaluation system.

List of Programmes in which CBCS/Elective Course System is implemented

UG PROGRAMMES

Arts & Humanities : History (E.M. & T.M.), English, Tamil

Physical & Life Sciences . Mathematics, Zoology, Chemistry, Physics, Biochemistry,
Home Science - Nutrition and Dietetics, Costume Design and
Fashion, Microbiology, Biotechnology, Computer Science,
Information  Technology, Computer  Applications and
Computer Applications - Graphic Design

Commerce & Management : Commerce, Commerce (Computer Applications),
Commerce (Professional Accounting),

Business Administration
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PG PROGRAMMES
Arts & Humanities
Physical & Life Sciences

Commerce & Management

OUTLINE OF CHOICE BASED CREDIT SYSTEM - UG

1. Core Courses

History, English, Tamil

Curriculum for B.Sc. Physics

Mathematics, Physics, Chemistry, Zoology, Biochemistry,

Home Science -

Nutrition and Dietetics, Computer

Science, and Computer Applications (MCA) *

Commerce, Business Administration (MBA) *

* AICTE approved Programmes

2. Discipline Specific Elective Courses (DSEC)

3. Elective Courses

4. Skill Enhancement Courses (SEC)
5. Non Major Elective Courses (NMEC)

. Ability Enhancement Compulsory Courses (AECC)
. Generic Elective Courses (GEC)

6
7
8. Self Study Courses
9

Extra Credit Courses (Self Study Courses) (Optional)

List of Non Major Elective Courses (NME)

(2023-2024 onwards)

UG PROGRAMMES

Name of the Course Course Code | Semester Department
Introduction to Tourism 23UHIN11 I History(EM)
Indian Constitution 23UHIN21 1 History(EM)
FHMIT @F L&D 23UHIN11 I History (TM)
@BHH W TF WevemLnLL] 23UHIN21 Il History(TM)
Popular Literature and Culture 23UENN11 I English
English for Professions 23UENN21 ]
GLIF &+ 8860608 S M 60T 23UTAN11 I Tamil
LIwerpenms SLdlp 23UTAN21 Il
Practical Banking 23UCON11 I Commerce (Aided)
Basic Accounting Principles 23UCON22 ]
Financial Literacy-I 23UCON12 I Commerce (SF)
Financial Literacy -1l 23UCON21 Il
Self-Employment and Startup Business 23UCCN11 I Commerce CA (SF)
Fundamentals of Marketing 23UCCN21 Il
Women Protection Laws 23UCPN11 I Commerce (Professional
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Basic Labour Laws 23UCPN21 I Accounting)

Basics of Event Management 23UBAN11 I Business Administration
Business Management 23UBAN21 Il

Quantitative Aptitude I 23UMTN11 I Mathematics
Quantitative Aptitude 11 23UMTN21 Il

Physics for Everyday life -1 23UPHN11 I Physics

Physics for Everyday life -1l 23UPHN21 Il

Food Chemistry 23UCHN11 I Chemistry

Drugs and Natural Products 23UCHN21 Il

Ornamental fish farming and Management 23UZYN11 I Zoology

Biocomposting for Entrepreneurship 23UZYN21 Il

Foundations of Baking and Confectionery 23UHSN11 I Home Science — Nutrition
Basic Nutrition and Dietetics 23UHSN21 Il and Dietetics

Nutrition and Health 23UBCN11 I Biochemistry

Life Style Diseases 23UBCN21 Il

Social and Preventive Medicine 23UMBN11 I Microbiology

Nutrition & Health Hygiene 23UMBN21 Il

Herbal Medicine 23UBON11 I Biotechnology

Organic farming and Health Management 23UBON21 ]

Basics of Fashion 23UCFN11 I Costume Design And
Interior Designing 23UCFN21 ] Fashion

Office Automation 23UCSN11 I Computer Science
Introduction to Internet and HTML 5 23UCSN21 Il

Office Automation 23UITN11 I Information Technology
Introduction to HTML 23UITN21 Il

Introduction to HTML 23UCAN11 I Computer Applications
Fundamentals of Computers 23UCAN21 Il

Introduction to HTML 23UGDN11 I Computer Applications -
Fundamentals of Computers 23UGDN21 Il Graphic Design

Organic Farming 23UBYNI11 I

Nursery and Landscaping 23UBYN12 Botany

Mushroom Cultivation 23UBYN21 Il

Medicinal Botany 23UBYN22

Cadet Corps for Career Development | 23UNCN11 I National Cadet Corps
Cadet Corps for Career Development 11 23UNCN21 ]

List of Ability Enhancement Compulsory Courses (AECC) and

Generic Elective Courses (GEC) Offered

ABILITY ENHANCEMENT COMPULSORY COURSES (AECC)

1. Value Education

2. Environmental Studies

GENERIC ELECTIVE COURSES 1

1. Human Rights
2. Women Studies
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GENERIC ELECTIVE COURSES 2
1. Constitution of India

2. Modern Economics

3. Adolescent Psychology

4. Disaster Management

B. OUTCOME BASED EDUCATION (OBE) FRAMEWORK

The core philosophy of Outcome Based Education rests in employing a student -
centric learning approach to measure the performance of students based on a set of pre-
determined outcomes. The significant advantage of OBE is that it enables a revamp of the
curriculum based on the learning outcomes, upgradation of academic resources, quality
enhancement in research and integration of technology in the teaching —learning process. It
also helps in bringing clarity among students as to what is expected of them after
completion of the Programme in general and the Course in particular. The OBE directs the
teachers to channelize their teaching methodologies and evaluation strategies to attain
the PEOs and fulfill the Vision and Mission of the Institution.
Vision of the Institution

The founding vision of the Institution is to impart Quality Education to the rural
womenfolk and to empower them with knowledge and leadership quality.
Mission of the Institution

The mission of the Institution is to impart liberal education committed to quality
and excellence. Its quest is to mould learners into globally competent individuals
instilling in them life-oriented skills, personal integrity, leadership qualities and service

mindedness.

B.1 Programme Educational Objectives, Programme Outcomes and

ProgrammeSpecific Outcomes

It is imperative for the institution to set the Programme Educational Objectives
(PEOs), Programme Outcomes (POs) and Course Outcomes (COs), consistent with its Vision
and Mission statements. The PEOs and the POs should be driven by the mission of the
institution and should provide distinctive paths to achieve the stated goals. The PEOs for each
Programme have to fulfill the Vision and Mission of the Department offering the Programme.
Vision of the Department of Physics
To enrich the young minds with scientific temper, ethical responsibilities and

professional values and make their contribution to the society.

4 18t Academic Council Meeting 26.10.2023



Curriculum for B.Sc. Physics

Mission of the Department of Physics

« To impart quality education in Physics by strengthening the students
conceptual knowledge

« To enhance their logical thinking, problem solving and communication
skills for research and employability

« Todevelop globally competent, socially responsible and value driven
citizens committed to sustainable development

B.1.1 Programme Educational Objectives (PEOSs)

PEOs are broad statements that describe the career and professional
achievements that the programme is preparing the graduates to achieve within
the first few years after graduation. PEOs are framed for each programme and
should be consistent with the mission of the Institution.

Programme Educational Objectives (PEOs) of B.Sc. Physics Programme

The students will be able to

> acquire comprehensive knowledge and sound understanding of concepts in
various branches of Physics and exhibit their abilities and skills leading
to professional development and lifelong learning

> be empowered with a successful career in academia, research and
industry by developing their scientific temper and communication skills

> possess cultural, social and spiritual values, sense of responsibility and

character integrity for better citizenship.

Key Components of the Mission Statement PEO1 PEQO2 PEO3
conceptual knowledge y N -
logical thinking, problem solving,

communication skills, research and N N N
employability

sustainable development - N N

B.1.2 Programme Outcomes (POs)
POs shall be based on Graduates Attributes (GASs) of the programme. The GAs are the
attributes expected of a graduate from a programme in terms of knowledge, skills, attitude and
values. The Graduate Attributes include Disciplinary Knowledge, Communication Skills,

Critical Thinking, Problem Solving, Analytical Reasoning, Research Related Skills,
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Co- operation/ Team Work, Scientific Reasoning, Reflective Thinking, Information/ Digital

Literacy, Multi-cultural Competence, Moral and Ethical Awareness/ Reasoning, Leadership

Qualities and Lifelong Learning.

On successful completion of the Programme, the students will be able to

1 apply effectively the acquired knowledge and skill in the field of Arts, Physical Science,
Life Science, Computer Science, Commerce and Management for higher studies and
employment. (Disciplinary Knowledge)

2 articulate innovative thoughts and ideas proficiently in both in spoken and written forms.
(Communication Skills)

3 identify, formulate and solve problems in real life situations scientifically / systematically
by adapting updated skills in using modern tools and techniques. (Scientific Reasoning
and Problem Solving)

4 critically analyse, synthesize and evaluate data, theories and ideas to provide valid
suggestions through assignments, case studies, Internship and projects for the fullfillment
of the local, national and global developmental needs. (Critical Thinking and Analytical
Reasoning)

5 use ICT in a variety of self-directed lifelong learning activities to face career challenges in
the changing environment. (Digital Literacy, Self - directed and Lifelong Learning)

6 self-manage and function efficiently as a member or a leader in diverse teams in a
multicultural society for nation building. (Co-operation/Team Work and Multicultural
Competence)

7 uphold the imbibed ethical and moral values in personal, professional and social life for
sustainable environment. (Moral and Ethical Awareness)

B.1.3 Programme Specific Outcomes (PSOs)

Based on the Programme Outcomes, Programme Specific Outcomes are
framed for each UG Programme. Programme Specific Outcomes denote what the
students would be able to do at the time of graduation. They are programme
specific. It is mandatory that each PO should be mapped to the respective PSO.

On completion of B.Sc. Physics Programme, the students will be able to
POL - Disciplinary Knowledge

PSO l.a : apply the acquired core knowledge in the concepts, principles
and theories of fundamental and advanced Physics to pursue higher studies or
placement by applying diverse frames of reference.

PSO 1.b: be able to demonstrate their technical and observational skills in
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handling the equipment/instruments with precautions and to interpret the data for
formulating engaging ideas.

PO2 — Communication Skills

PSO 2 exhibit oral and written communication skills in presenting complex
and technical concepts of Physics to wider group of audience such as academic
experts, professionals, society and high potential organizations.

PO3 - Scientific Reasoning and Problem Solving

PSO 3.a: determine the various parameters in Physics by appropriate
experimental methods and thereby updating their knowledge and skills in research
and development.

PSO 3.b: enrich their problem-solving skills that make them successful
entrepreneurs to meet the challenges and demands of the business world.

PO4 — Critical Thinking and Analytical Reasoning

PSO 4.a: analyze the equations / theories /models in different branches of
Physics and realize their significance in Science and technology and industry.
PSO 4.b: : apply the principles of various fields of Physics/ Interdisciplinary areas
to design innovative devices/components by start-up organizations for the
stakeholders.
POS5 — Digital Literacy, Self - Directed and Lifelong Learning

PSO 5: be capable of utilizing modern digital tools, pertaining to their field
of interest that enable them for self-directed lifelong learning and sharing with
collaborators for mutual benefit.

PO6 — Co-operation/Team Work and Multi-Cultural Competence

PSO 6 build up their leadership qualities, team spirit and good
interpersonal relations to make them citizen of the world.

PO7 —Moral and Ethical Awareness

PSO 7: adhere the global standards of codes of conduct in Physics
community and practice the imbibed moral values in their profession for the

upliftment of society.
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‘PO-PEO Mapping Matrix

Attainment of PEOs can be measured by a PO-PEO matrix. PEOs should
evolve through constant feedback from alumnae, students, industry, management,

etc. It is mandatory that each PEO should be mapped to at least one of the POs.

PEOs PEO1 PEO2 PEO3
POs/PSOs
PO1/PSO1.a - v
PO1/PSO1.b v v
PO2/PS0O2.a v v -
PO2/PS0O2.b v v -
PO3/PSO3 v v
PO4/PS0O4.a - v v
PO4/PSO4.b v v -
PO5/PSO5 v v -
PO6/PSO6 - v v
PO7/PSO7 - -

B.1.4 Course Outcomes (COs)

Course Outcomes are narrow statements restricted to the course contents given
in five units. Course Outcomes describe what students would be capable of, after
learning the contents of the course. They reflect the level of knowledge gained,
skills acquired and attributes developed by the students after learning of course
contents. COs are measurable, attainable and manageable in number. COs
contribute to attain POs in such a way that each CO addresses at least one of the

POs and also each PO is reasonably addressed by adequate number of COs.
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[ Vision and Mission ] > [ Programme Education Objectives

v

[ Programme Qutcomes

Review &
Action Plan for
Improvement

T

[ Result Analysis ]

A

Course OQutcomes J

A

Course l

Assessment Design Teaching - Learning

I Methodologies
—

It is important to determine the methods of assessment. A comprehensive

assessment strategy may be outlined using the revised Bloom’s Taxonomy levels.

BLOOM’STAXONOMY
Level 6
Creating
Level 5
Evaluating
Level 4
Analysing
Level 3
Applying
Level 2
Understanding
Level 1
Remembering

CO - PO Mapping of Courses

After framing the CO statements, the COs framed for each course is mapped with
POs based on the relationship that exists between them. The COs which are not
related to any of the POs is indicated with (-), signifying Nil. Measurement Mapping is
based on Four Points Scale [High (H), Medium (M), Low (L) and Nil (-)]. For
calculating weighted percentage of contribution of each Course in the attainment of the

respective POs, the weights assigned for H, M and L are 3, 2and 1 respectively.
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CO-PO/PSO Mapping Table (Course Articulation Matrix)

~| PO/PSOs
COs

PO1/
PSO1

PO2/ |PO3/ |PO4/ |PO5/ |PO6/ [PO7/
PSO2 |PSO3 |PSO4 |PSO5 [PSO6 PSO7

Co1

CO2

CO3

CO4

CO5

ELIGIBILITY FOR ADMISSION

The candidate should have passed the Higher Secondary Examination

conducted by the Board of Higher Secondary Education, Tamil Nadu or any other

equivalent examination accepted by the Academic Council with Mathematics as one

of the subjects in Higher Secondary Course.
DURATION OF THE PROGRAMME

The candidates shall undergo the prescribed Programme of study for a period

of three academic years (Six semesters).
MEDIUM OF INSTRUCTION

English

COURSES OFFERED

Part |

Tamil/Hindi/Alternate Course

Part 11

English

Part 111

Core Courses

Elective Courses

Elective Courses: Discipline Specific Elective Courses

Self-Study Course

Part IV

Skill Enhancement Courses (SEC)

Field Project/Internship

Non-Major Elective Courses (NMEC)

Ability Enhancement Compulsory Courses (AECC)

Generic Elective Courses (GEC)

Self-Study Course

Part V

National Service Scheme/ Physical Education/ Youth Red Cross
Society/ Red Ribbon Club/ Science Forum/ Eco Club/ Library and
Information Science/ Consumer Club/ Health and Fitness Club and
National Cadet Corps/ Rotaract club
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B.2 EVALUATION SCHEME

B.2.1.PART II
Components Internal Assessment Summative |Total Marks
Marks Examination
Marks
Theory 15 75 100
Practical 5+5 -
INTERNAL ASSESSMENT
Distribution of Marks
Mode of Evaluation Marks
Periodic Test 15
Practical 5+5
Total 25

Three Periodic Tests - Average of the best two will be considered

B.2.2.Part | & PART I1I - Core Courses, Discipline Specific Elective Courses & Elective

Courses
Components Internal Assessment External Examination Total

Marks Marks Marks
Theory 25 75 100
INTERNAL ASSESSMENT
Distribution of Marks
Theory

Mode of Evaluation Marks
Internal Test 15
Assignment K3 Level 5
Quiz K2 Level 5
Total 25

Three Periodic Tests - Average of the best two will be considered
Two Assignments - Better of the two will be considered

Three Quiz Tests - Best of the three will be considered
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Practical
Mode of Evaluation Marks
Internal Test 30
Record & Performance 10
Total 40

Internal Test - Average of the best two will be considered

Question Pattern for Internal Tests

Duration: 2 Hours

Questions Types of No. of No. of Marks | Total
Section No. Question Questions Questions for each | Marks
to be answered | Question
A 1-4 Multiple
Choice 4 4 1 4
B 5-6 Internal Choice
- Either ... or 3 3 7 21
Type
C 8-9 Internal Choice
- Either... or 2 2 10 20
Type
Total | 45*
“The total marks obtained in the Internal Test will be calculated for 15 marks
SUMMATIVE EXAMINATION
Question Pattern Duration: 3 Hours
Q. No. Types of No. of No. of Marks | Total
Section Question Questions | Questionsto | for each | Marks
be answered | Question
A 1-10 Multiple 10
Choice 10 1 10
B 11- 15 Internal Choice
— Either ...or 5 5 7 35
Type
C 16-18 Internal Choice
—Either... or 3 3 10 30
Type
Total 75
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B.2.3 PART 1V - Skill Enhancement Courses, Non Major Elective Courses and

Foundation Course

INTERNAL ASSESSMENT
Distribution of Marks
Theory
Mode of Evaluation Marks

Internal Test 15
Assignment K2 Level 5
Quiz K2 Level 5

Total 25

Three Periodic Tests
Two Assignments
Three Quiz Tests

Question Pattern for Periodic Tests

- Better of the two will be considered

- Best of the three will be considered

- Average of the best two will be considered

Duration: 1 Hour

Questions Types of No. of No. of Marks for | Total
Section No. Question Questions | Questions each Marks
to be Question
answered
A 1- I | Choice -
3 qterna Choice 3 3 5 15
Either... or Type
B 4 Internal Choice —
Either ...or Type 1 1 10 10
Total 25
Summative Examination
Mode of Evaluation Marks
Summative Examination 50
Multiple Choice Questions (K2 Level) 25
Total 75
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Duration: 2 Hours

Q.No. Types of No. No. of Marks for | Total
Section Question of Question eacr_l Marks
Ques | stobe Question
tions | answered
A 1-5 )
Internal Choice - 5 5 6 30
Either... Or Type
B 6-7 Internal Choice —
Either... Or Type 2 2 10 20
Total 50
B. 2.6 PART V - Extension Activities
Assessment by Internal Examiner only
Mode of Evaluation Marks
Attendance : 5
Performance : 10
Report/Assignment/Project/Camp/Practical 10
Total : 25"

*The marks obtained will be calculated for 100 marks

ELIGIBILITY FOR THE DEGREE
The candidate will not be eligible for the Degree without completing the prescribed
Courses of study, lab work, etc., and a minimum Pass marks in all the Courses.
> No Pass minimum for Internal Assessment.
> Pass minimum for External Examination is 27 marks out of 75 for Core

Courses, Discipline Specific Elective Courses and Allied Courses.
> Pass minimum for External Examination is 21 marks out of 60 for Skill

Enhancement Courses and Non Major Elective Courses.
> The aggregate minimum pass percentage is 40
> Pass minimum for External Practical Examination is 21 marks out of 60 marks.

> Pass minimum for Ability Enhancement Compulsory Course and Generic Elective

Course is 40.
» Pass minimum for Self Study Courses is 40.
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ATTENDANCE
» For UG, PG Programmes,

(a) The students who have attended the classes for 76 days (85%) and above are
permitted to appear for the Summative Examinations without any condition.

(b) The students who have only 60-75 days (66%-84%) of attendance are
permitted to appear for the Summative Examinations after paying the
required fine amount and fulfilling other conditions according to the
respective cases.

(c) The students who have attended the classes for 59 days and less — upto 45
days (50%-65%) can appear for the Summative Examinations only after
getting special permission from the Principal.

(d) The students who have attended the classes for 44 days or less (50%) cannot

appear for the Summative Examinations and have to repeat the whole semester.

> These rules are applicable to UG, PG and M.Phil. Programmes and come
into effect from 2020- 2021onwards.

» For Certificate, Diploma, Advanced Diploma and Post Graduate

Diploma Programmes, the students require 75% of attendance to

appear for the Theory/Practical Examinations.

B.3 ASSESSMENT MANAGEMENT PLAN

An Assessment Management Plan that details the assessment strategy both at the
Programme and the Course levels is prepared. The continuous assessment is implemented
using an assessment rubric to interpret and grade students.

B.3.1 Assessment Process for CO Attainment

Assessment is one or more processes carried out by the institution that identify, collect
and prepare data to evaluate the achievement of Course Outcomes and Programme Outcomes.
Course Outcome is evaluated based on the performance of students in the Continuous Internal
Assessments and in End Semester Examination of a course. Target levels of attainment shall
be fixed by the Course teacher and Heads of the respective departments.
Direct Assessment (rubric based)-Conventional assessment tools such as Term Test, Assignment,
Quiz and End Semester Summative Examination are used.
Indirect Assessment — Done through Course Exit Survey.
CO Assessment Rubrics
For the evaluation and assessment of COs and POs, rubrics are used. Internal assessment
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contributes 40% and End Semester assessment contributes 60% to the total attainment of a CO for
the theory courses. For the practical courses, internal assessment contributes 50% and Semester
assessment contributes 50% to the total attainment of a CO. Once the Course Outcome is
measured, the PO can be measured using a CO-PO matrix.
CO Attainment
Direct CO Attainment
Course outcomes of all courses are assessed and the CO — wise marks obtained
by all the students are recorded for all the assessment tools. The respective CO attainment
level is evaluated based on set attainment rubrics.
Target Setting for Assessment Method
For setting up the target of internal assessment tools, 55% of the maximum mark is fixed as
target. For setting up the target of End Semester Examination, the average mark

of the class shall be set as target.

Formula for Attainment for each CO

Attainment = Percentage of students who have scored more than the target marks

Number of Students who Scored more than the Target

Percentage of Attainment = x 100

Total Number of Student
Attainment Levels of COs

Assessment Methods Attainment Levels
Internal Assessment Level 1 | 50% of students scoring more than set target marks
in Internal Assessment tools

Level 2 | 55% of students scoring more than set target marks
in Internal Assessment tools

Level 3 | 60% of students scoring more than set target marks
in internal Assessment tools

End Semester Summative Level 1| 50% of students scoring more than average marks
Examination in End Semester Summative Examination

Level 2 | 55% of students scoring more than average marks
in End Semester Summative Examination

Level 3| 60% of students scoring more than average marks
in End Semester Summative Examination
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At the end of each course, an exit survey is conducted to collect the opinion of the

students on attainment of Course Outcomes. A questionnaire is designed to reflect the

views of the students about the course outcomes.

Overall CO Attainment= 75% of Direct CO Attainment + 25 % of Indirect CO Attainment

In each course, the level of attainment of each CO is compared with the predefined

targets.  If the target is not reached, the course teacher takes necessary steps for the

improvement to reach the target.

For continuous improvement, if the target is reached, the course teacher can set the

target as a value greater than the CO attainment of the previous year.

B.3.2 Assessment Process for Overall PO Attainment
With the help of CO - PO mapping, the PO attainment is calculated. PO

assessment is done by giving 75% weightage to direct assessment and 25% weightage to

indirect assessment. Direct assessment is based on CO attainment, where 75% weightage

is given to attainment through End Semester Examination and 25 % weightage is

given to attainment through Internal assessments. Indirect assessment is done through

Graduate Exit Survey and participation of students in Co-curricular/Extra-curricular

activities.

PO Assessment Tools

Mode of Assessment

Assessment Tool

Description

Direct Attainment

(Weightage -75%)

CO Assessment

This is computed from the calculated CO

Attainment value for each Course

Indirect Attainment

(Weightage - 25%)

Graduate

Exit Survey 10%

At the end of the programme, Graduate Exit

Survey is collected from the graduates and it
gives the opinion of the graduates on attainment

Co-curricular /

Extracurricular

For  participation in  Co-curricular /

Extracurricular activities during the period of
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Course Code Course Title | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8
Average Direct PO Attainment
Direct PO Attainment in percentage
Indirect Attainment of POs for all Courses
POs PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | PO8
Graduate Exit Survey
Indirect PO Attainment
Attainments of POs for all Courses
POs PO1 PO2 PO3 PO4 |PO5 [PO6 PO7 POS8

Direct Attainment  (Weightage - 75%)

Indirect Attainment (Weightage - 25%)

Overall PO Attainment

Overall PO Attainment= 75% of Direct PO Attainment +
25% of Indirect PO Attainment (Graduate Exit Survey

& Participation in Co- curricular and

Extracurricular Activities)
Expected Level of Attainment for each of the Programme Outcomes

POs Level of Attainment
Attainment Value >70% Excellent
60% < Attainment Value < 70% Very Good
50% < Attainment Value < 60% Good
40% < Attainment Value < 50% Satisfactory
Attainment Value <40% Not Satisfactory
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Level of PO attainment

Graduation Batch Overall PO Attainment Whether Expected Level of
(in percentage) PO is Achieved?
(Yes/No)

B.3.3 Assessment Process for PEOs

The curriculum is designed so that all the courses contribute to the
achievement of PEOs. The attainment of PEOs is measured after 5 years / 3
years of completion of the programme only through Indirect methods.

Target for PEO Attainment

Assessment Criteria Target (UG) Target (PG)

Record of Employment 15% of the class strength | 30% of the class strength

Progression to Higher Education | 50% of the class strength | 5% of the class strength

Record of Entrepreneurship 2% of the class strength 5% of the class strength

Attainment of PEOs

Assessment Criteria & Tool Weightage

Record of Employment 10
Progression to Higher Education 20
Record of Entrepreneurship 10
Feedback from Alumnae 30
Feedback from Parents 10
Feedback from Employers 20

Total Attainment 100

Number of Students who have got Employment

Percentage of PEQ Attainment from Employment = x100

Target

Number of Students who pursue Higher Education
Percentage of PEO Attainment from Higher Education = x 100
Target
Number of Students who have become Entrep reneurs

Percentage of PEO Attainment from Entrepreneurship = x 100

Target
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Expected Level of Attainment for each of the Programme Educational Objectives

POs Level of Attainment
Attainment Value >70% Excellent
60% < Attainment Value < 70% Very Good
50% < Attainment Value < 60% Good
40% < Attainment Value < 50% Satisfactory
Attainment Value <40% Not Satisfactory
Level of PEO Attainment
Graduation Batch  [Overall PEO Attainment Whether Expected Level of
(in percentage) PEO is Achieved?

(Yes/No)

C. PROCESS OF REDEFINING THE PROGRMME EDUCATIONAL

OBJECTIVES

The college has always been involving the key stake holders in collecting

information and suggestions with regard to curriculum development and curriculum

revision. Based on the information collected the objectives of the programme are

defined, refined and are inscribed in the form of PEOs. The level of attainment of

PEOs defined earlier will be analyzed and will identify the need for redefining PEOs.

Based on identified changes in terms of curriculum, regulations and PEOs, the

administrative system like Board of Studies, Academic Council and Governing Body

may recommend appropriate actions. As per the Outcome Based Education

Framework implemented from the Academic Year 2020 -2021, the following are

the Programme Structure, the Programme Contents and the Course Contents of B.Sc.

Physics Programme.
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Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)

An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with ‘A’ Grade (3" Cyele) by NAAC

VIRUDHUNAGAR - 626 001
BACHELOR OF SCIENCE PHYSICS (2016)

Outcome Based Education with Choice Based Credit System
Programme Structure - Allotment of Hours and Credits
For those who join in the Academic Year 2023-2024

Semester Total
Components Number of
I I i v Vv VI Hours
(Credits)
Part I : Tamil /Hindi 6 (3) 6 (3) 6 (3) 6 (3) - - 24 (12)
Part 11 : English 6 (3) 6(3) 6 (3) 6 (3) - - 24 (12)
Part 111 : Core Courses, Discipline Specific Elective Courses, Allied Courses & Self Study Course
Core Course 5 (5) 5 (5) 5 (5) 4 (4) 5 (5) 5 (5) 29 (29)
Core Course - - - - 5(4) 5(5) 10 (9)
Core Course - - - - 4 (4) 5(4) 9(8)
Core Course Practical 3(2) 3(2) 3(2) 3(2) 3(2) 3(2) 18(12)
Core Course Project - - - - 1(1) - 1(1)
DSEC - 5(4) 5(4) 10 (8)
DSEC Practical - 3(2) 3(2) 6(4)
Elective Course | 6 (4) 3 &| - - - - 12(8)
3(2)
Elective Course | Practical | - - - - - - -
Elective Course Il - - 4 (3) 4 (3) - - 8(6)
Elective Course Il Practical Il - - 2(1) 2(1) - - 4(2)
Self Study Course - - - - 0(1) 0(1)
Part 1V : Skill Enhancement Courses, Non Major Elective Courses, Ability Enhancement Compulsory
Courses, Generic Elective Courses, Self Study Course &Internship/ Field Project
SEC 2(2) - 1(1) - - - 3(3)
SEC - 2(2) 2(2) 2(2) 2(2) 2(2) 10 (10)
SEC 2(2) 2(2)
Non Major Elective Course 2(2) 2(2) - - - - 4 (4)
AECC - Value Education - - - - 2(2) - 2(2)
AECC - Environmental Studies - - 2(2) - - 2(2)
GEC -1 - 1(1) - - - 1(1)
GEC -2 - - 1) - - 1(1)
Self Study Course - - 0(2) - 0(2)
Internship/ Field Project - 0(1) - - 0(1)
Part V : Extension Activities - - - 0(1) - - 0(1)
Total 30(21) | 30(21) [30(21) | 30(23) | 30(27) | 30(27) 180 (140)
Extra Credit Course ( Self Study Course) - - - - 0(2) - 0(2)

DSEC: Discipline Specific Elective Course;
AECC-ADbility Enhancement Compulsory Courses;

SEC- Skill Enhancement Course
GEC- Generic Elective Courses
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Curriculum for B.Sc. Physics

(Belonging to Virudhunagar Hindu Nadars)

Re-accredited with ‘A’ Grade (3" Cyele) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS - 2016

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai

PROGRAMME CONTENT
SEMESTER |
2023-2024 onwards
Marks
S. Title of the Course Hours . Exam.
Components Per |Credits
No. Course Code Week Hours
Int. | Ext. |Total
1. Part | Tamil/Hindi 23UTAG11/ ; 5 , . 5 |00
23UHDG11
2. Part 11 English
23UENG11 6 3 3 25 75 |100
3. Part Core Course -1 | Properties
I of | Mater 23UPHC1L | 5 5 3 | 25 | 75 |100
Acoustics
4, Core Course -2 | Properties of
Practical | Matter 23UPHC11P 3 2 3 40 60 |100
Practical
5. Elective Allied
Course -I Mathematics -I 23UMTALL 6 4 3 - 75 100
6. Part NME -1 Physics for Every
Y, Day Life - | 23UPHN11 2 2 2 25 75 |100
7. SEC-1 Introductory
Foundation Physics 23UPHF11 2 2 2 25 75 (100
Course
Total | 30 21 700
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B.Sc. PHYSICS
SEMESTER 11

Curriculum for B.Sc. Physics

S. Title of the Course . Exam.
Components Per Credits
No. Course Code Hours | |nt
Week Ext. |Total
1. Part | Tamil/ 23UTAG21/ 25 75 |100
Hindi 23UHDG21 6 3 3
2. Part 11 English 23UENG21 6 3 3 25 75 |100
3. Part Core Course -3 | Heat and 23UPHC21 5 5 3 25 75 (100
Il Thermodynamics
4, Core Course -4 | Heat, 23UPHC21P 3 2 3 40 60 |100
Practical Il Oscillations,
Waves and Sound
Practical
5. Elective Mathematical 23UMTA21 3 2 3 25 75 |100
Course - | Foundations
6. Elective Statistics and 23UMTA22 3 2 3 25 75 |100
Course - | Operations
Research
7. Part NME - 2 Physics for Every | 23UPHN21 2 2 2 25 75 (100
v Day Life - Il
8. SEC-2 Programming in 23UPHS21 2 2 2 25 75 (100
C
Total | 30 21 800
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Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)
Semester | Hours/Week: 5
Core Course- 1 Credits: 5
PROPERTIES OF MATTER AND ACQOUSTICS
Course Code Internal | External
23UPHC11 25 75

COURSE OUTCOMES

On completion of the course, the students will be able to

CO1: identify basic concepts related to elasticity, fluid dynamics, wave motion and sound.
[K1]

CO2: derive the physical parameters involved in elasticity, fluid dynamics, wave motion and
sound. [K2]

COa3: describe the experimental methods involved in measurement of physical parameters
related to moduli of materials, surface tension and viscosity, oscillatory motions and
ultrasonics. [K2]

CO4: lllustrate the applications of SHM, acoustics and ultrasonics. [K3]

CO5: apply the learned concepts to solve problems in elasticity, fluid dynamics and waves &
oscillations. [K3]

UNIT-I

ELASTICITY

Hooke’s law — stress-strain diagram — elastic constants —Poisson’s ratio — relation between

elastic constants and Poisson’s ratio — work done in stretching and twisting a wire — twisting

couple on a cylinder — rigidity modulus by static torsion— torsional pendulum . (15 hours)

UNIT-1I

BENDING OF BEAMS

Cantilever— expression for Bending moment — expression for depression at the loaded end of

the cantilever— oscillations of a cantilever — expression for time period — experiment to find

Young’s modulus — non-uniform bending— experiment to determine Young’s modulus by
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Curriculum for B.Sc. Physics
Koenig’s method — uniform bending — expression for elevation — experiment to determine
Young’s modulus using microscope. (15 hours)
UNIT-1I
FLUID DYNAMICS
Surface Tension: definition — molecular forces— excess pressure over curved surface —
application to spherical and cylindrical drops and bubbles — determination of surface tension
by Jaegar’s method—variation of surface tension with temperature.
Viscosity: Definition — streamline and turbulent flow — rate of flow of liquid in a capillary tube
— Poiseuille’s formula —correction — terminal velocity and Stoke’s formula— variation of
viscosity with temperature. (15 hours)
UNIT-1V
WAVES AND OSCILLATIONS
Simple Harmonic Motion (SHM) — differential equation of SHM — graphical representation of
SHM — composition of two SHM in a straight line and at right angles — Lissajous's figures -
free, damped, forced vibrations —resonance and Sharpness of resonance.
Laws of transverse vibration in strings —sonometer — determination of AC frequency using
sonometer —determination of frequency using Melde’s string apparatus. (15 hours)
UNIT-V
ACOUSTICS OF BUILDINGS AND ULTRASONICS
Intensity of sound — decibel — loudness of sound —reverberation — Sabine’s reverberation
formula — acoustic intensity — factors affecting the acoustics of buildings.
Ultrasonic waves: Production of ultrasonic waves — Piezoelectric crystal method —
magnetostriction effect — application of ultrasonic waves. (15 hours)
SELF STUDY
Sonometer — determination of AC frequency using sonometer —determination of frequency
using Melde’s string apparatus.
TEXT BOOKS
1. Murugesan. R, (2019). Properties of Matter, S. Chand & Company Ltd., New Delhi.
2. Mathur. D.S., (2012). Elements of Properties of Matter, S. Chand & Company Ltd., New
Delhi.
3. Brijlal & N. Subrahmanyam, (2003). Properties of Matter, S. Chand & Company Ltd.,
New Delhi.
4. Brijlal and N.Subrahmanyam, (1995). A Text Book of Sound, Second revised edition,
Vikas Publishing House, Chennai.
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Curriculum for B.Sc. Physics

REFERENCEBOOKS

1. Smith, C.J., (1960) General Properties of Matter, Orient Longman Publishers.

2. Gulati, H.R., (1977) Fundamental of General Properties of Matter, Fifth edition, R. Chand
& Co.

3. A.P French, 1973, Vibration and Waves, MIT Introductory Physics, Arnold-Heinmann

India.
WEBLINKS
1. https://www.biolinscientific.com/blog/what-are-surfactants-and-how-do-they-work
2. http://hyperphysics.phy-astr.gsu.edu/hbase/permot2.html
3.  https://www.youtube.com/watch?v=gT8NthONWPM
4.  https://www.youtube.com/watch?v=m4u-SuaSuls&t=3s
5.  https://www.biolinscientific.com/blog/what-are-surfactants-and-how-do-they-work
6. https://learningtechnologyofficial.com/category/fluid-mechanics-lab/
7.  http://www.sound-physics.com/
8.  http://nptel.ac.in/courses/112104026/
Course
PO1 PO 3 PO4 PO5 | PO6 | PO7
Code PO2
23UPHC11
PSO PSO| PSO | PSO |PSO|PSO|PSO| PSO | PSO | PSO
1 a 1.b 2 3.a |3.b|4aldb 5 6 7
Co1 3 3 3 - - - - 3 - 2
CO2 3 - 3 - 3 3 - - - -
COo3 3 3 2 2 2 3 3 - - -
CO4 3 3 2 3 - 2 - 2 - 2
CO5 3 - 2 - 2 - - 2 L 1
Strong (3)  Medium (2) Low (1)
Dr.A.Azhagu Parvathi Dr.S.Thenmozhi
Head of the Department Course Designer
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Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)

Semester | Hours/Week: 3
Core Course — 2 Credits: 2
Practical - | PROPERTIES OF MATTER PRACTICAL

Course Code Internal | External
23UPHC11P 40 60

COURSE OUTCOMES
On completion of the course, the students will be able to
CO1: understand the theoretical concepts in Properties of matter and formulate the
experimental procedure. [K2]
CO2: draw the circuit diagram /experimental set up with tabular column/model graph and
write the formula to calculate the required physical parameters. [K2]
COa3: execute the technical skills in handling the equipment and observe the required
measurements related to the experiment. [K3]
CO4: calculate the necessary parameters using the formula/graph and complete the record
work. [K3]
CO5: assess the results obtained and compare it with the theoretical value. [K3]

List of Practicals (Any Eight of the below list)

Determination of rigidity modulus using Torsional pendulum.

Determination of Young’s modulus by uniform bending — load depression graph.
Determination of Young’s modulus by non-uniform bending — scale & telescope.
Determination of Young’s modulus by cantilever — load depression graph.
Determination of Young’s modulus by cantilever — oscillation method

Determination of rigidity modulus by static torsion.

N o o a A wDbd e

Determination of surface tension by drop weight method.
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8. Determination of co-efficient of viscosity by Stokes” method — terminal velocity.

9. Determination of ‘g’ using compound pendulum.

10. Error Analysis

Course PO1 PO2 PO 3 PO4 PO5 PO6 | PO7
Code PSO | PSO PSO | PSO | PSO | PSO
PSO 2 PSO5 PSO6| PSO7
23UPHC11P l.a|lb 3.a|3.b|4a| 4b
CO1 3 - 2 3 - 2 - - - 2
CO2 3 3 3 3 2 2 - - - 1
CO3 3 3 3 3 - 3 - 2 3 3
CO4 3 3 3 3 - 2 - 2 2 3
CO5 - 2 2 2 - 2 - 2 2 3
Strong (3)  Medium (2) Low (1)
Dr. A.Azhagu Parvathi Dr. M.Sankareswari
Head of the Department Course Designer
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Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with ‘A’ Grade (_?rdCyr:{e) by NAAC
YIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023-24 onwards)
Semester | Hours/Week:6
Elective Course - ALLIED MATHEMATICS—I Credits:4
Course Code Internal External
23UMTA11 25 75
COURSE OUTCOMES

On completion of this course, the students will be able to
CO1.: retrieve the fundamental concepts, techniques in Calculus, Algebra and Numerical
Methods. [K1]
CO2: explain curvature of a curve, method of solving algebraic, transcendental and
simultaneous equations. [K2]
COa: find the eigen values and eigen vectors of a given matrix and evaluate double and triple
integrals. [K2]
CO4: apply the knowledge gained in Calculus and Algebra to other fields. [K3]
CO5: use appropriate method to solve algebraic, transcendental and simultaneous equations.
[K3]
UNIT I
The Solution of Numerical Algebraic and Transcendental Equations
The Bisection method - Iteration method — Regula Falsi method — Newton Raphson
method — Horner’s method (without proof) (Simple problems only)
(18 hours)
UNIT 11
Solution of Simultaneous Linear Algebraic Equations
Introduction - Gauss Elimination method — Gauss Jordan method — Gauss Jacobi method -
Gauss Seidel method of iteration — (Restricted to three variables only) (Simple problems only)
(18 hours)
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Curriculum for B.Sc. Physics

UNIT 111
Matrices

Eigen Values and Eigen Vectors — Diagonalization of Matrices — Cayley — Hamilton
Theorem — Inverse of a Matrix

(18 hours)

UNIT IV
Differential Calculus

n" derivatives — Leibnitz theorem (without proof) — Jacobian — Curvature and radius of

curvature (18 hours)

UNIT V

Ordinary Differential Equations

Linear equations with Constant coefficients

Partial Differential Equations

Formation of Partial Differential Equations — Solution of a Partial Differential Equation —

Standard Forms

(18 hours)

TEXT BOOKS

1. P.Kandasamy, K.Thilagavathy, K.Gunavathy, Numerical Methods (2016), S.Chand &
Company Ltd., New Delhi-55.

2. P.Duraipandian and Dr.S.Udayabaskaran, Allied Mathematics Volume | (2014), S.Chand &
Company Ltd., New Delhi-55.

3. P.Duraipandian and Dr.S.Udayabaskaran, Allied Mathematics Volume 11 (2014), S.Chand
& Company Ltd., New Delhi-55.
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Unit Chapter Section
Text Book 1
I 3 3.1.1,32,33,34,35
| 4 41,4.2,48,49
Text Book 2
i 4 45,451,452,45.3
Text Book 3
v 1 1.1.1,11.2,1.2,1.4.3
\ 5 521
6 6,1,6.2,6.3
Course Code PO1 PO2 PO3 PO4 PO5 PO6 PO7
23UMTA11
Co1 3 2 3 2 1 2 -
CO2 3 2 3 2 1 2 -
COo3 2 2 3 2 1 2 -
CO4 3 3 3 3 1 2 -
CO5 3 2 3 2 1 3 -
Dr.A.Uma Devi Mrs. J.Ashwini
Head of the Department Course Designer
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Curriculum for B.Sc. Physics

V.V.WVANNIAPERUMAL COLLEGE FOR WOMEN
(Belonging to Virudhunagar Hindu Nadars)
An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with ‘A’ Grade (_?rdCyr:{e) by NAAC
YIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)
Semester | Hours/Week: 2
NME -1 Credits: 2
PHYSICS FOR EVERYDAY LIFE - |
Course Code Internal External
23UPHN11 25 75

COURSE OUTCOMES

On completion of the course, the students will be able to

CO1.: identify the Physics principles behind mechanical, optical devices, and home
appliances. [K1]

CO 2: recognize the Physics concepts involved in conventional and solar energy
resources. [K1]

CO 3: describe the construction and working of mechanical objects, optical instruments, and
home appliances. [K2]

CO 4: explain the merits & demerits of conventional energy resources and operation of solar
energy gadgets. [K2]

CO 5: apply the learned concepts in Physics to elucidate the operation of everyday life
objects. [K3]

UNIT I

MECHANICAL OBJECTS

Spring scales — bouncing balls — roller coasters — bicycles — rockets and space travel.

(6 Hours)
UNIT 11

OPTICAL INSTRUMENTS AND LASER
Vision corrective lenses — polaroid glasses — UV protective glass — polaroid camera — colour

photography — holography and laser. (6 Hours)
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UNIT 111

PHYSICS OF HOME APPLIANCES

Bulb — fan — hair drier — television —washing machine — geyser - water purifier — vacuum
cleaners. (6 Hours)
UNIT IV

CONVENTIONAL ENERGY SOURCES

Conventional sources of energy — fossil fuels - merits, demerits and applications of coal -
merits, demerits and applications of oil - merits, demerits and applications of natural gas -
nuclear energy: its merits and demerits. (6 Hours)
UNIT V

SOLAR ENERGY

Solar constant — general applications of solar energy — solar water heaters — solar photovoltaic

cells — general applications of solar cells. (6 Hours)

TEXT BOOKS

1. Umme Ammara, (2019). The Physics in our Daily Lives, Gugucool Publishing, Hyderabad.
2. Walter Lawin, (2011). For the love of physics, Free Press, New York.

3. Jose Robin, G. and Ubald Raj, A., (2014). Energy Physics, Indira Publication, Marthandam.

REFERENCE BOOKS
1. Gupta, A.B., (2011). Revised edition. College Physics (Volume 1), Calcutta: Books and
Allied Pvt. Ltd.
2. Jose Robin, G., and Ubald Raj, A., (2016). Maintenance of Electrical Equipment,
Marthandam: Indira Publication.
3. Khan, B.H. (2009). Non — Conventional Energy Resources, Third Reprint. New Delhi:
Tata McGraw-Hill Education Private Limited.
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Course Code
PO1 PO2 PO3 PO4 PO5 POG6 PO7
23UPHN11
COo1 3 1 1 1 2 1 1
CO?2 3 2 2 1 1 - -
CO3 3 2 2 2 1 - -
CO14 3 2 3 2 2 - -
CO5 3 2 2 2 2 2 -
Strong (3) Medium (2) Low (1)

Dr.A.Azhagu Parvathi
Head of the Department
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Course Designer
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Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous Institution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with ‘A’ Grade (_?rdCyr:{e) by NAAC
YIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)
Semester | Hours/Week: 2
SEC-1 Credits: 2
Foundation Course INTRODUCTORY PHYSICS
Course Code Internal External
23UPHF11 25 75

COURSE OUTCOMES

CO1: identify scalar and vector quantities in Physics, units and dimensions of Physical
quantities, different types of forces and different forms of energy. [K1]

CO2: list out types of motion, Oscillations, properties of matter. [K1]

CO3: understand algebraic operations of vector quantities, type of force between microscopic
& macroscopic bodies in nature and conservation of momentum, energy in different
process. [K2]

CO4: explain various energy resources, mechanics of linear and circular motion. [K2]

CO5: describe how mechanics of microscopic and macroscopic bodies can be realized for
real life applications. [K2]

UNIT I

Vectors, scalars — examples for scalars and vectors from physical quantities — addition,

subtraction of vectors — resolution and resultant of vectors — units and dimensions — standard

physics constants. (6 Hours)

UNIT 11

Different types of forces — gravitational, electrostatic, magnetic, electromagnetic, nuclear —

mechanical forces like, centripetal, centrifugal, friction, tension, cohesive, adhesive forces.
(6 Hours)

UNIT 111

Different forms of energy— conservation laws of momentum, energy — types of collisions —

angular momentum-— alternate energy sources—real life examples. (6 Hours)
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UNIT IV

Types of motion— linear, projectile, circular, angular, simple harmonic motions — satellite
motion — banking of a curved roads — stream line and turbulent motions — wave motion —
comparison of light and sound waves — free, forced, damped oscillations. (6Hours)
UNIT V

Surface tension — shape of liquid drop — angle of contact — viscosity —lubricants — capillary

flow — diffusion — real life examples— properties and types of materials in daily use-

conductors, insulators — thermal and electric. (6 Hours)
TEXT BOOKS
1. Mathur, D.S., (2010). Elements of Properties of Matter, S. Chand & Company Ltd.,
New Delhi.
2. Brijlal & Subrahmanyam, N., (2003). Properties of Matter, S. Chand & Company Ltd.,
New Delhi.

REFERENCE BOOKS
1. Gulati, H.R., (1977). Fundamental of General Properties of Matter, Fifth edition. S.
Chand & Company Ltd., New Delhi.
2. Verma, H.C., (2017). Concepts of Physics, Bharati Bhawan Publishers, New Delhi.

PO1 PO2 PO 3 PO4 PO5 | POG6 PO 7
Course

Code PSO | PSO | PSO |PSO|PSO3.PSO | PSO | PSO | PSO PSO
23UPHF11 | 1.2 | 1.b 2 |3.a|l b |4a|4b 5 6 7
COo1 3 - 3 - - - - - - 2
CO2 3 - 3 - - - - - - 2
COo3 3 - 3 2 - 2 - - _
CO4 3 - 3 2 - 2 - - - -
CO5 3 - 2 3 - 3 - 2 - -

Strong (3)  Medium (2) Low (1)

Dr.A.Azhagu Parvathi Dr. G.Shanmuga Priya

Head of the Department Course Designer
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V.V.WVANNIAPERUMAL COLLEGE FOR WOMEN
(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)

Semester |1 Hours/Week: 5
Core Course - 3 Credits: 5
HEAT AND THERMODYNAMICS
Course Code Internal External
23UPHC21 25 75
COURSE OUTCOMES

On completion of the course, the students will be able to
CO1: explain laws, concepts and physical parameters related to thermodynamics, heat
transfer process [K1]
CO2: describe experimental methods related to calorimetry, heat transfer process and
liquefaction of gases. [K2]
COa3: derive the expressions for physical parameters related to calorimetry, Thermodynamics,
radiation process [K2]
CO4: illustrate the applications of low temperature physics, laws of thermodynamics to heat
engine and heat transfer process. [K3]
CO5: apply the learned concepts to solve simple the problems in calorimetry performance of
thermodynamics system and Heat transfer process. [K3]
UNIT I
Thermometry and Calorimetry
Platinum resistance thermometer - thermistor-specific heat capacity - heat capacity -
calorimetry-principle of calorimetry or method of mixtures-Barton’s correction-experiment to
determine the specific heat capacity of a liquid -the two specific heat capacities of a gas-
Difference between the two specific heat capacities- Joly’s differential steam calorimeter for
finding Cy, -Regnault’s method to find Cp -Callendar and Barnes’ continuous flow method -
thermoelectric thermometer-Newton’s law of cooling-specific heat capacity of a liquid.
(15 Hours)
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UNIT 11

Kinetic Theory of gases

Isothermal and adiabatic process-work done during isothermal and adiabatic process- gas
equation — Clement and Desormes’ method to find v.

Introduction- derivation of ideal gas equation-degrees of freedom- equipartition of energy-
atomicity of gases-Maxwell’s law of distribution of molecular velocities(qualitative)-
expressions for mean velocity, mean square velocity and the most probable velocity-
experimental verification-—mean free path of a molecule-expression for the mean free path-
transport phenomena-expression for the viscosity of a gas-thermal conductivity of gases-
expression for the coefficient of diffusion on the basis of kinetic theory of gases. (15Hours)
UNIT 11

Thermodynamics and Thermodynamic Relations

Zeroth law of thermodynamics-first law of thermodynamics-heat engine-expression for the
efficiency of a Carnot’s engine- -construction working and efficiency of petrol engine and
diesel engine- reversible process-second law of thermodynamics- -entropy-change of entropy
in a reversible process (Carnot’s cycle)-change in entropy in an irreversible process-
temperature-entropy diagram-third law of thermodynamics

Thermodynamic potentials-derivation of Maxell’s four thermodynamic relations from the
thermodynamic potentials U, H, F and G- - applications of Maxwell’s Thermodynamic
relations-Clasius -Clapeyron‘s equation-(first latent heat equation) (15 Hours)
UNIT IV

Conduction and Radiation

Introduction- coefficient of thermal conductivity- steady state — Lee’s disc method of
determining the thermal conductivity of a bad conductor- - experimental determination of
thermal conductivity- Searle’s method.

Thermal radiation- - Ferry’s black body- Wien’s .black body — energy distribution in black
body radiation- Planck’s hypothesis — Planck’s law of radiation-derivation of Planck’s law —
Stefan’s law —Derivation of Stefan Boltzmann law of radiation- determination of Stefan’s
constant —Solar constant — Angstrom’s pyrheliometer. (15 Hours)
UNIT V

Liquefaction of gases

Different methods of liquefaction of gases — methods of freezing mixture— cooling by
evaporation under reduced pressure — cooling by adiabatic expansion — Joule-Thomson

expansion — liquefaction of gases — principle of regenerative cooling — liquefaction of air-
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Linde’s Process — Liquid Oxygen for medical purpose— importance of cryocoolers-production

of low temperatures — adiabatic demagnetization. (15 Hours)

SELF STUDY
1. Clasius - Clapeyron’s equation
2. Liquid Oxygen for medical purpose— importance of cryocoolers

TEXT BOOKS
1. Brijlal & N. Subramaniam, 2022, Heat, Thermodynamics & Statistical Physics, S.

Chand & Company Ltd., New Delhi.
2. Murugeshan, R. and Kiruthiga Sivaprasath, (2018). Thermal Physics, S. Chand &

Company Ltd., New Delhi

REFERENCE BOOKS
1. Rajam, J.B., and Arora, C.L., (1976). Heat and Thermodynamics, 8" edition, S.Chand

& Co. Ltd.

2. Mathur, D.S., Heat and Thermodynamics, Sultan Chand & Sons.

3. Resnick, Halliday & Walker, (2010). Fundamentals of Physics, 6" Edition.

4. Sears, Zemansky, Hugh, D. Young, Roger and Freedman, A., (2021). University Physics
with Modern Physics, 15" Edition, Pearson.

WEBSITE LINKS
1. https://youtu.be/M 5KYncYNyc
2. https://www.youtube.com/watch?v=4M72kQulGKk&vl=en
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PO1 PO2 PO 3 PO4 PO5 | POG6 PO 7

Course
Code PSO |PSO| PSO |PSO |PSO |PSO|PSO| PSO | PSO PSO
23UPHC21 l.a|1lb 2 3.a|3.b|4al4db 5 6 7
Co1 3 3 3 - - - - 3 - 2
CO2 3 - 3 3 - 1 - - - -
CO3 3 3 3 2 - 3 2 - - 1
CO4 3 3 2 3 M 2 - 2 - 2
CO5 3 - 2 - M 3 - 3 2 -

Strong (3) Medium (2) Low (1)

Dr.A.Azhagu Parvathi

Head of the Department
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Course Designer
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(Belonging to Virudhunagar Hindu Nadars)

VIRUDHUNAGAR - 626 001
B.Sc. PHYSICS
(2023 - 2024 onwards)

Curriculum for B.Sc. Physics

V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

An Autonomous Institution Affiliated to Madurait}(amaraj University, Madurai
Re-accredited with "4’ Grade (3" Cyvele) by NAAC

Semester |1

Hours/Week: 3

Core COUrSe =4 | |1E AT OSCILLATIONS, WAVES & SOUND - | C"edis: 2
Practical - 11 PRACTICAL

Course Code Internal | External
23UPHC21P 40 60
COURSE OUTCOMES

On completion of the course, the students will be able to

CO1: understand the theoretical concepts in Heat Oscillations, Waves & Sound

and formulate the experimental procedure. [K2]

CO2: draw the circuit diagram /experimental set up with tabular column/model graph and

write the formula to calculate the required physical parameters. [K2]

COa3: execute the technical skills in handling the equipment and observe the required

measurements related to the experiment. [K3]

CO4: calculate the necessary parameters using the formula/graph and complete the record

Work. [K3]

CO5: assess the results obtained and compare it with the theoretical value. [K3]

List of Experiments: Any Eight

1.

2
3.
4

© ®© N o O

Determination of specific heat by cooling — graphical method.

Determination of thermal conductivity of bad conductor by Lee’s disc method.

Determination of specific heat capacity of solid.

Determination of specific heat of liquid by Joule’s electrical heating method (applying

radiation correction by Barton’s correction/graphical method),

Velocity of sound through a wire using Sonometer.

Determination of frequency of an electrically maintained tuning fork

To verify the laws of transverse vibration using sonometer.

To verify the laws of transverse vibration using Melde’s apparatus.

Frequency of AC by using sonometer.

10. Determination of Stefan’s Constant
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Course PO1 PO2 PO 3 PO4 PO5 | PO6 PO 7
Code PSO | PSO PSO | PSO | PSO | PSO
PSO 2 PSO5 PSO6| PSO7
23UPHC21P l.a|lb 3.a|3.b 4al| 4b
CO1 3 - 2 3 - 2 - - - 2
CO2 3 3 3 3 2 2 - - - 1
CO3 3 3 3 3 - 3 - 2 3 3
CO4 3 3 3 3 - 2 - 2 2 3
CO5 - 2 2 2 - 2 - 2 2 3
Strong (3) Medium (2) Low (1)
Dr. A.Azhagu Parvathi Dr.R.Hepzi Pramila Devamani
Head of the Department Course Designer
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V.V.WVANNIAPERUMAL COLLEGE FOR WOMEN
(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with ‘A’ Grade (3"~ Cycle) by NAAC
VIRUDHUNAGAR - 626 001
B.Sc. PHYSICS AND CHEMISTRY
(2023-24 onwards)

Semester I Hours/Week:3
Elective Course -I MATHEMATICAL EOUNDATIONS Credits:2

Course Code Internal External

23UMTA21 25 75

COURSE OUTCOMES

On completion of the course, the students will be able to

COL: retrieve the basic concepts in differentiation, integration, algebraic equations and
trigonometric functions. [K1]

CO2: explain the concepts in Algebra, Vector Calculus and Trigonometry. [K2]

COa3: find approximate solutions, establish the relation between roots and coefficients of an
equation. [K2]

CO4: apply the concepts in Algebra and trigonometry in various fields. [K3]

CO5: apply the knowledge gained in Vector Calculus to solve problems in real life

situations.  [K3]

UNIT I

Vector Differentiation
Differentiation of Vectors — Gradient — Velocity and Acceleration —Divergence and

Curl (Simple Theorems only) - Problems. (9 hours)

UNIT I

Vector Integration
Line integrals — Surface integrals — Theorems of Green, Gauss and Stoke’s

(Statements only) — Problems. (9 hours)
UNIT 111
Algebra
Formation of Equations — Relation between roots and coefficients. (9 hours)
UNIT IV

Algebra Continued
Transformation of Equations — Approximate solutions of numerical equations. (9 hours)
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UNIT V
Trigonometry

Expansion of sin®, coso, tand in powers of 6—Hyperbolic Functions.

TEXTBOOKS

Curriculum for B.Sc. Physics

(9 hours)

1. Arumugam.S. and Thangapandi Isaac.A. (2004). Ancillary Mathematics Paper 1l

(Revised), New Gamma Publishing House.

2.Arumugam.S. and Thangapandi Isaac.A.(2014).Allied Mathematics Paper I, New Gamma

Publishing House.

Unit | Chapter Section
Text Book1
I 1 1.2-1.5
1 2 2.1,2.2,2.3
Text Book?2

Il Part1-Chapterl 1.1,1.2

[\ Part1-Chapterl 1.4,15

\V Part3-

Chapterl 1.3
Chapter2 21
PO1 PO2 |PO3 |PO4 PO5 | PO6 | PO7
Course Code
23UMTA21
CO1 3 2 3 2 2 - -
Coz2 3 1 3 2 2 1 -
COos3 3 2 3 2 2 1 -
CO4 2 2 1 2 2 - -
CO5 3 1 1 2 2 1 -
Dr. A.Uma Devi Dr. A.Uma Devi
Head of the Department Course Designer
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V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS AND CHEMISTRY
(2023-24 onwards)

Semester |1 Hours/Week:3
Elective Course - | STATISTICS AND OPERATIONS Credits:2
Course Code RESEARCH Internal External
23UMTAZ22 25 75
COURSEOUTCOMES

On completion of the course, the students will be able to

COL: retrieve the basic concepts in Statistics and Operations Research. [K1]
CO2: explain the techniques used to solve the problems in Statistics and Operations
Research [K 2]

COa3: find solutions to solve the problems in the society. [K2]
CO4: calculate some statistical constants to get statistical inference and use O.R

techniques to solve real life problems. [K3]
CO5: apply Correlation and Regression to draw conclusion for a given data. [K3]
UNIT I

Statistics
Correlation

Correlation-Problems-Rank correlation (9 hours)
UNIT 1l
Regression

Regression —Properties of Regression coefficients—Problems. (9 hours)
UNIT 111

Operations Research
Formulation of Linear Programming Problem — Mathematical formulation of a Linear

Programming Problem- Graphical method. (9 hours)

UNIT IV

Operations Research Continued:

Mathematical formulation of Transportation Problems — Initial Basic Feasible Solutions
(Method 1, Method 2, Method 3, Method 4). (9 hours)
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UNIT V
Operations Research Continued:
Introduction- Mathematical formulation of an Assignment Problem — Solution to

Assignment Problem — Hungarian Algorithm (balanced minimization problems only).

(9 hours)
TEXTBOOKS
1. Arumugam.S and Thangapandi Isaac. A. (2011). Statistics, New Gamma Publishing
House.

2. Arumugam.S and Thangapandi Isaac. A.(2015). Topics in Operations Research Linear
Programming,
New Gamma Publishing house.

Unit Chapter Section
Text Book 1
I 6 6.0,6.1,6.2
I 6 6.3
Text Book 2
i 3 3.1,32,34
v 4 4.1
V 5 5.0,5.1,5.2
PO1 PO2 |PO3 [PO4 PO5 | PO6 | PO7
Course Code
23UMTA22
CO1 3 2 3 3 3 3 -
CO2 3 2 3 3 3 2 -
CO3 3 3 3 3 3 3 -
CO4 3 2 3 3 3 3 -
CO5 3 2 3 3 3 3 -
Dr.A.Uma Devi Mrs.P.Getchial Pon Packiavathi
Head of the Department Course Designer
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V.V.WVANNIAPERUMAL COLLEGE FOR WOMEN
(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 -2024 onwards)
Semester | Hours/Week: 2
NME-2 Credits: 2
PHYSICS FOR EVERYDAY LIFE - Il
Course Code Internal External
23UPHN21 25 75

COURSE OUTCOMES

CO1: explain the Physics principles of general appliances used in our daily life. [K1]

CO 2: recognize the Physics concepts involved in kitchen & medical gadgets and also
identify the Indian scientists who have made significant contributions to Physics. [K1]

CO 3: describe the construction and working of general appliances, kitchen and medical
gadgets. [K2]

CO 4: discuss the operation of office gadgets and the development in Science and
Technology through the contribution of Indian Scientists. [K2]

CO 5: apply the learned concepts in Physics to elucidate the operation of everyday life
objects. [K3]

UNIT I

General Appliances:

DC - AC - Starter - Choke coil - Fuse — Electric motor — Electric generator - Transformer.

(6 Hours)

UNIT 11

Kitchen Gadgets:

Pressure cooker - Microwave oven - Toaster - Mixer grinder - Grinder - Refrigerator.

(6 Hours)

UNIT 111

Medical Gadgets:

Clinical thermometer — Pulse oxymeter — Heart beat monitor — Blood glucose monitor — Blood

pressure monitor - Pedometers and Weighing scale. (6 Hours)
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UNIT IV
Office:
Fax machine — Laser printer - Photocopier - Inverter - Air conditioner. (6 Hours)
UNIT V
Indian Physicist and their Contributions:
C.V.Raman, Homi Jehangir Bhabha, Vikram Sarabhai, Subrahmanyan Chandrasekhar,
Dr. APJ Abdul Kalam, and their contribution to science and technology
(6 Hours)

TEXT BOOKS
Material - Prepared by the Department of Physics

REFERENCE BOOKS
1. Jose Robin, G. & Ubald Raj, A. (2016). Maintenance of Electrical Equipment,

Marthandam: Indira Publication.

Course Code | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7
23UPHN21
CO1 3 1 1 1 2 1 1
CO2 3 2 2 1 1 - -
CO3 3 2 2 2 1 - -
CO4 3 2 3 2 2 - -
CO5 3 2 2 2 2 2 -

Strong (3) Medium (2) Low (1)

Dr.A.Azhagu Parvathi Dr.l.Rathinamala

Head of the Department Course Designer
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V.V.VANNIAPERUMAL COLLEGE FOR WOMEN

(Belonging to Virudhunagar Hindu Nadars)
An Autonomous [nstitution Affiliated to Madurai Kamaraj University, Madurai
Re-accredited with A’ Grade (_?MC'ycie) by NAAC
VIRUDHUNAGAR - 626 001

B.Sc. PHYSICS
(2023 - 2024 onwards)
Semester 11 Hours/Week: 2
SEC-2 Credits: 2
Course Code PROGRAMMING IN € Internal External
23UPHS21 25 75

COURSE OUTCOMES
On completion of the course, the students will be able to

CO 1: write the basics of ‘C’ fundamentals with its syntax. [K1]

CO 2: outline the syntax of arrays, structures and functions in C. [K1]

CO 3: explain the functions of operators input, output operations and control statements

in C. [K2]

CO 4: describe the functions of arrays, structures and functions in C. [K2]

CO 5: write programs by applying the syntax in C language. [K3]

UNIT I
Constants, Variables and Data Types: Character set, C tokens, keywords and identifiers —
constants - variables - data types —declaration of variables — C operators — formatted input:
inputting integer numbers — formatted output: output of integer numbers. (6 Hours)
UNIT 11
Decision making with if statement - simple if statement —the if-else statement- nesting of if -
else statement — else-if ladder — switch statement - goto statement - the while statement —the
do—while statement- the for statement. (6 Hours)
UNIT 11
Data structures - one dimensional arrays — declaration of one dimensional arrays initialization
of one dimensional arrays - two dimensional arrays - initialization of two dimensional arrays —
understanding pointers — accessing the address of a variable. (6 Hours)
UNIT IV
Defining a structure — declaring structure variables — accessing structure members — structure
initialization - arrays of structures — arrays within structures — Unions — size of structures — bit
fields. (6 Hours)
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UNIT V

Definition of functions —return values and their types — function calls — function declaration -
category of functions — nesting of functions— recursion. (6 Hours)
TEXT BOOK

1. Balagurusamy, E., (Sixth edition) Programming in ANSI C, Tata Mc Graw Hill
Education Private Limited.
REFERENCE BOOKS
1. Ramasamy, S, and Radhaganesan, P, (2005), Programming in C, Scitech Publications
India Private Limited, Chennai & Hyderabad.
2. Schaum’s outline series & Gottfried. (2006). Programming with C, Tata Mc GrawHill
publishing company Ltd., New Delhi.

Course Code PO1 PO2 PO3 PO4 PO5 | PO6 | PO7
20UPHS21
PSO | PSO | PSO | PSO | PSO | PSO | PSO | PSO | PSO | PSO
la | 1b 2 3a | 3b | 4a | 4b 5 6 7
Co1 3 - 3 - 1 1 - 1 - 2
CO2 3 - 3 - 1 1 - 2 - 2
CO3 3 - 2 1 1 1 - 2 - 2
CO4 3 3 2 3 3 3 2 3 1 -
CO5 3 2 2 3 3 3 3 3 - -
Strong (3) Medium (2) Low (1)
Dr.A. Azhagu Parvathi Dr.R.Hepzi Pramila Devamani
Head of the Department Course Designer
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