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MINUTES OF MEETING OF THE BOARD OF STUDIES IN PHYSICS
HELD ON 13"SEPTEMBER, 2025 at 10:00 am
Parvatibai Chowgule College of Arts & Science
(Autonomous) '
Margao — Goa

Vide Chowgule College notice F.133(C)/656 dated 22" August, 2025a meeting of this BOS was
convened on 13"September, 2025 at 10:00 a.m. in the Physics Department, Parvatibai Chowgule
College of Arts & Science, Margao — Goa. Since the number of members present represented the
Quorum, the BOS began its proceedings. '

Members present:
1. Mr. Yatin P. Desai(Chairman)

Dr. Ananya Das (Member)

Dr. Malati Dessai (Member)

Dr. Ashish M. Desai (Member Secretary)

Ms. Jevila Rebello (Member)

Dr. Toby Joseph (Academic Council Nominee)
Mr. Virroy Vallan Dias (Postgraduate Alumni)

N o e W

Member Absent with Intimation
1. -Prof. Dr. P. S. Ramu Murthy (Academic Council Nominee)

Dr. Rajesh Kumar Hyam (Vice-Chancellor Nominee)
Mr. Deepraj Prabhu (Industry Representative)

L

Proceedings
The Chairperson welcomed the members of the Board of Studies (BOS). The Chairperson

intreduced and explained the agenda for the meeting and read out the minutes of the previous
B.0O.S. meet. The meet continued taking up the following agenda.

Agenda {tems:
1. Revision in Courses

2. Course Learning Outcome (CLO) to Revision and Outcome-Based Education (OBE)
Mapping.
3. Any Other Business (AOB).
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PART A: Resolutions Passed by the BoS

l.

(%)

The syllabus of the new vocational course titled “Analog and Digital Electronics™, to be
oftered in Semester V1, was disgussed and approved by the BoS during the meeting. The
syllabus of this course is provided in Annexure A, while the mapping of Course Learning
Outcomes (CLOs) to Program Specific Outcomes (PSOs) and Program Outcomes (POs) is
presented in Annexure B.

The syllabus of the MDC course titled “Introduction to Astronomy”, oftered in the
semester, was modified. A summary of the changes in the syllabus is presented in
Annexure B.

A new experiment was included in the practical of Electromagnetic Theory T course. A
summary of the changes in the syllabus is presented in Annexure B.

PART B: Important Points/Recommendations of the BoS Requiring Academic Council

Approval
1. To seek approval for the syllabus of the new vocational course titled “Analog and Digital
Electronics™, to be offered in Semester VI, as presented in Annexure A.
2. To seek approval for the revised syllabus of the MDC course titled “Introduction to
Astronomy™”, offered in Semester I. A summary of the changes in the syllabus is presented
in Annexure B.
3. To seek approval for the inclusion of a new experiment in the practical of the

Electromagnetic Theory I course. A summary of the changes in the syllabus is presented
in Annexure B.

.
/6’7775«"“ ' A %

Dr. Ashish M. Desai Mr. Yatin P. Desai
Member Secretary Chairperson
Board of Studies Board of Studies

Dated: 16" September 2025

PART C: The remarks ol the Dean of the Faculty:-

a.
b.
¢

b Q4401 | o 247

Signature of the Dean:

The minutes are in order. ,
The minutes may be placed before the Academic Council with remark, if any.
Important points of the minutes which need clear policy decision of the Academic
Council to be recorded.

W

(Faculty of Science) Dr. Sameena Fernandes e Falleiro
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PART D: The remarks of the Members Secretary of the Academic Council:-

a.  The minutes are in order.

b.  The minutes may be placed before the Academic Council with remark, if any.
Important points of the minutes which need clear policy decision of the Academic
Council to be recorded.

Date: 24.094- 2025

Signature of the Member Sccretary

Academic Council Dr. Meghana Devli
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DEPARTMENT OF PHYSICS

Course Structure for the Academic Year 2025-2026

SEMESTER MAJOR CORE MINOR/ MULTI- VALUE SKILL
VOCATIONAL | DISCIPLINARY ADDED ENHANCEMENT
COURSE (MDC) | COURSE (VACQ) COURSE
(SEC)
| UG-PHY-101: UG-PHY-102: UG-PHY-MDC1: | UG-PHY-VAC2: | UG-PHY-SECI1:
Mechanics-1 Mechanics, General Physics: Environmental Introduction to
Sound and Fluids and Heat Phvsi Mathematical
Properties of Or ysies Physics-I
Matter UG-PHY-MDC4: Or
Introduction to UG-PHY-SEC4:
Astronomy .
Python programming
fundamentals and
mathematical
techniques
1I UG-PHY-103: UG-PHY-104: UG-PHY-MDC2: | UG-PHY-VAC1 | UG-PHY-SEC2:
Electricity and Electricity, General Physics: . . Introduction to
Magnetism Magnetism and Light and atoms Emlqept Indian Mathematical
Electronics ph}{SlClStS :and. Physics-11
their contribution
Or
UG-PHY-SECS5:
Matrices and
Differential
Equations
I UG-PHY-201: UG-PHY-211: UG-PHY- MDC3: UG-PHY-SEC3:
Electromagnetic Wave Optics and | General Physics: Introduction to Error
Theory-I Elementary Nucleus, Relativity Analysis
Modern Physics and Beyond
Or Or
UG-PHY-MDC5: UG-PHY-SEC6:
Stars, Galaxies and Numerical
Cosmology Techniques
UG-PHY-202:
Optics
UG-PHY-204:
Oscillation, Waves
and Sound
v UG-PHY-203: UG-PHY-
Modern Physics Voct:
Computational
Physics
UG-PHY-206:

Quantum Mechanics

UG-PHY-207:
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Heat and
Thermodynamics

UG-PHY-208:

Electronics-I

UG-PHY-209:

Properties of Matter
and Acoustics

UG-PHY-210:

Introduction to
Astronomy and
Astrophysics
v UG-PHY-301 UG-PHY-VOC2
. Tools and
Electromagnetic .
Theory-II Techmquej's for
Computational
Material Science
UG-PHY-302 UG-PHY- VOC3
Solid State Physics | Solid State
Devices
UG-PHY-303
Thermodynamics
and Statistical
Mechanics
VI UG-PHY-305 UG-PHY-VOC4
Atomic and Instrumentation
Molecular Physics Or
UG-PHY-VOC5
Analog and
Digital
Electronics
UG-PHY-306
Mechanics IT
UG-PHY-307
Nuclear and
Elementary Particle
Physics
UG-PHY-308
Introduction to
Special Theory of
Relativity
UG-PHY-PRJ:
Project
VI UG-PHY-401:
Mathematical Physics

UG-PHY-402:
Classical Mechanics

UG-PHY-403:
Electronics-I1
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UG-PHY-404:
Laboratory
(Electronics and
Computer
Programming)

VI

UG-PHY-405:
Advanced
Electromagnetic
Theory

UG-PHY-407:
Quantum Mechanics 11

UG-PHY-408:
Laboratory (General
Physics)

UG-PHY-409:
Advanced Solid-State
Physics
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Annexure A

(To be implemented w.e.f. Even Semester of Acad. Year 2025 - 2026)

Course Title : Analog and Digital Electronics (VOC: THEORY)
Course Code : UG-PHY-VOCS

Credits :3

Marks : 75

Duration : 45 hours

Pre-requisites : Nil

Course Objectives:

This course introduces students to the fundamentals of analog and digital circuits, enabling them
to understand and analyze electronic systems. It also develops practical skills in waveform
generation, timer applications, logic circuit design, counters, and basic Arduino programming with
sensor interfacing.

Course Learning Outcomes: At the end of this course, students will be able to:

CLO1: Analyze AC circuits and apply circuit analysis techniques in the design of analog systems.
Design and generate different types of waveforms using operational amplifiers.

CLO2: Explain the working principle and applications of the 555 timer in multivibrator circuits.
CLO3: Apply binary operations and Boolean algebra to simplify and implement digital circuits.
Analyze and design sequential logic circuits, including flip-flops and counters.

CLO4: Demonstrate fundamental skills in Arduino programming and interfacing with sensors and
electronic components.

CLOS5: Develops practical skills in waveform generation, timer applications, logic circuit design,

counters, and basic Arduino programming with sensor interfacing.
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Module I: Multivibrator circuits and applications of OPAMP and timers. [15 hrs]

1. Multivibrators

Astable, Monostable, Bistable multivibrators and Schmitt Trigger (transistorised).

2. OPAMP Applications

Active diode circuits, Comparator, Window comparator, Schmitt Trigger, Waveform generator:
Square wave, Triangular and Ramp Generator

3. Timers

The 555 Timer, Basic concept, 555 block diagram, Monostable, Astable, Bistable, Schmitt Trigger
and Voltage controlled oscillator (VCO) using 555 timer.

Module II: Digital Electronics and Logic Design. [20 hrs]

1. Digital Circuits

Number systems and Conversions - Binary number system, Binary to Decimal and Decimal to
Binary conversion. Basic logic gates, AND, OR, NOT (realization using Diodes and Transistor),
NAND, NOR as universal building blocks in logic circuits, EX-OR and Ex-NOR gates. Boolean
Algebra and logic simplification: De Morgan's Law's, Boolean Laws, NAND and NOR gates.

2. Karnaugh Maps (K-Maps) : Simplification using 2-variable to 4-variable K-maps

3. Combinational Logic Circuits: Half adder and Full adder,

4. Data Processing Circuits: Multiplexer and Demultiplexer,

5. Sequential Logic Circuits

Basic RS FF, Clocked RS FF, JK FF, D-type and T-type FF, Master Slave Concept.

Shift Registers: Serial-in-Serial-Out, Serial-in-Parallel-out, Parallel-in-Serial-out, Parallel-in-
Parallel-out Shift registers (upto 4 bits),

6. Counters: Applications of FF's in counters, binary ripple counter, Modulus of counter (3,5)

BCD Decade Counter, Cascade BCD Decade counters.

Module III: Introduction to Arduino [10 hrs]
1.Architecture of Arduino: Introduction to Arduino, Features of Arduino, hardware components
of Arduino board.

2. Arduino Programming language.
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Control statements (if, if else, for, while, etc.), operators (Arithmetic, Boolean, etc), functions
(Digital I/0, Analog 1/0, etc). Libraries.

3. Electronics Components and Digital I/O Interfacing

Overview of electronics components: Resistors, Potentiometer, Push Button, LEDs (Single and
Tricolor LED), LDR, LCD Display, OLED Display, seven segment display, DC Motor.

4. Sensors

What are sensors, Working principle of sensors, Examples of sensors: Ultrasonic sensor, IR sensor,

Linear Magnetic Hall sensor, Passive IR Sensor.

Course Title : Analog and Digital Electronics (VOC: PRACTICALS)
Course Code : UG-PHY-VOC5

Credits 01

Marks : 25

Duration : 30 hours

List of Experiments:
1. Astable Multivibrator /Monostable Multivibrator/ Bistable Multivibrator /Schmitt Trigger.

(transistorized) [04 hrs]

2. IC 555 Timer as Astable Multivibrator/IC 555 Timer as Monostable Multivibrator
[04 hrs]
3. Verification of De Morgan’s Theorems and Boolean Identities [04 hrs]
4. NAND and NOR Gates as Universal Building Blocks [03 hrs]
5. Binary Addition —Half Adder and Full Adder Using Gates [03 hrs]
6. Installation of Arduino software, Connecting Arduino to computer. Writing first Code

(Blink LED) : Write a program to Blink the in-built LED on the Arduino Board. Arduino

with Tri colour LED and Push Button: Connect a Tri colour LED to Arduino, write a

program to blink LED, use pushbutton to control blinking. [04 hrs]
7. LCD Interfacing: Connecting 16 x 2 LCD to Arduino, writing a code for displaying text

on the LCD. [04 hrs]
8. Distance Measurement using Ultrasonic Sensor. [04 hrs]
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REFERENCES:

Mandatory Reading

l.

SN

~

Malvino, A. (1996). Electronic principles (5th ed.). Tata McGraw-Hill.

Jain, R. P. (2003). Digital electronics (3rd ed.). Tata McGraw-Hill.

Mottershead, A. (1997). Electronic devices and circuits: An introduction. PHI Learning.
Malvino, A., & Bates, D. J. (2007). Electronic principles. Tata McGraw-Hill.

Gayakwad, R. A. (2002). Op-amps and linear integrated circuits (4th ed.). PHI Learning.
Leach, D., & Malvino, A. (2003). Digital principles and applications (7th ed.). McGraw-
Hill.

Monk, S. (2011). Programming Arduino: Getting started with sketches. McGraw-Hill.
Munusami, S. (2019). Arduino projects: The complete beginner's guide — Explain step by
step to Arduino programming. Independently Published.

Arthur, J. (2020). Arduino: The complete guide to Arduino for beginners, including
projects, tips, tricks, and programming! Independently Published.

Supplementary Reading

l.

Al T

Mano, M. M. (1995). Digital logic and computer design. Pearson Education.

Floyd, T. (2003). Digital fundamentals. Pearson Education.

Millman, J., & Halkias, C. (1972). Integrated electronics. Tata McGraw-Hill.

Mehta, V. K. (2003). Principles of electronics. S. Chand & Company.

Kamal, R. (2008). Embedded systems: Architecture, programming and design. McGraw-
Hill Education.

Web References:

1.

ANl

https://www.electronics-tutorials.ws
https://www.electronicshub.org/
https://nptel.ac.in/courses/108/105/108105132/
https://www.khanacademy.org/science/electrical-engineering
https://docs.arduino.cc/learn/starting-guide/whats-arduino
https://github.com/SriramNagarajan231 1?tab=repositories
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Annexure B

(Summary of changes incorporated in the syllabus)

Semester | Course Title Existing (Indicate only the unit where | Changes Proposed Specify the
the change is proposed) reason for the
change
I Introduction to Course Objectives: This is an Course Objectives:

Astronomy

introductory course with the goal of
giving students insights into the field
of astronomy.

CLO1: Explain the universe from the
solar system to galaxies using the
scientific method, integrating ancient
astronomy and celestial motions.

Module I: Introduction to
Astronomy, Constellations, and
Eclipses

2. Knowing the Night Sky

Ancient Astronomy, Constellations,
Motions of the Sky, The Celestial
Sphere, The Celestial Coordinates,
The Seasons, Time and Timekeeping

This is an introductory
course with the goal of
giving students insights
into the field of
astronomy and the
contributions from
Ancient Indian
astronomers.

CLO1: Explain the
universe from the solar
system to galaxies
using the scientific
method, integrating
ancient astronomy,
contributions of
Ancient Indian
astronomers and
celestial motions.

Module I:
Introduction to
Astronomy,
Constellations, and
Eclipses

2. Knowing the Night
Sky

Ancient Astronomy,
Contributions of
Ancient Indian
astronomers: Naksatras,
Aryabhata,
Varahamihira,
Bhaskara II,
Constellations, Motions
of the Sky, The
Celestial Sphere, The
Celestial Coordinates,
The Seasons, Time and
Timekeeping.

To incorporate
and  highlight
the
contributions of
Indian
astronomers
and enrich
students’
understanding
of astronomical
knowledge.
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Reference added

5. Rao, S. B. (2000).
Indian astronomy: An
introduction.
Universities Press.

I

Electromagnetic
theory-I

Existing experiments

1. Measurement  of  dielectric
constant and susceptibility of
liquid using parallel metal plates.

2. Measurement  of  dielectric
constant and susceptibility of
liquid using coaxial metal tubes.

3. Measurement and Study of
variation of dielectric constant of
BaTiO3 ferroelectric and
determination of its Curie
temperature.

4.E and D measurement for a
parallel plate capacitor and
calculation of dielectric constant.

5. Verification of Curie Weiss Law

6. Absolute capacity by ballistic
galvanometer.

7. C1/C2 by De-Sauty’s method
using ballistic galvanometer.

8. Dipole Moment and
Polarizability of Benzene.

Experiment added

5. Law of
Capacitance using
Dielectric Constant
Measurement
Kit/Verification of
Curie Weiss Law

Experiment is
relevant to the
concepts
studied in
theory course.
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MAPPING OF CLOs to POs and PSOs

Course Title : Analog and Digital Electronics (VOC: THEORY)
Course Code : UG-PHY- VOC5

Credits :3

Marks : 75

Duration : 45 hours

Pre-requisites : Nil

Course Objectives:

This course introduces students to the fundamentals of analog and digital circuits, enabling them
to understand and analyze electronic systems. It also develops practical skills in waveform
generation, timer applications, logic circuit design, counters, and basic Arduino programming with
sensor interfacing.

Course Learning Outcomes: At the end of this course, students will be able to:

CLO1: Analyze AC circuits and apply circuit analysis techniques in the design of analog systems.
Design and generate different types of waveforms using operational amplifiers.

CLO2: Explain the working principle and applications of the 555 timer in multivibrator circuits.
CLO3: Apply binary operations and Boolean algebra to simplify and implement digital circuits.
Analyze and design sequential logic circuits, including flip-flops and counters.

CLO4: Demonstrate fundamental skills in Arduino programming and interfacing with sensors and
electronic components.

CLOS5: Develops practical skills in waveform generation, timer applications, logic circuit design,

counters, and basic Arduino programming with sensor interfacing.
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Level of Correlation — 3: High; 2: Medium; 1: Low; - Indicates No correlation.

PSO1 |PSO2 |PSO3 (PSO4 |PO1 |PO2 [PO3 (PO4
CLO1 |3 2 2 - 3 - 3 -
CLO2 |2 - 2 - - - 3 -
CLO3 |2 3 - - - 2 3 -
CLO4 |2 2 3 1 - 3 2 1
CLO5S |3 2 3 1 3 3 2 1
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