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Curriculum Structure-Physics  

(Core and Electives) 

Semesters- I and II  

 
SEM DSC Core Papers 

Sem-1: A1 Mechanics&Propertiesof Matter 

 

 

 

Sem -2: A2 ElectricityandMagnetism 

 

 

 

 

  Open Electives for 1st and 2nd Semesters 
 

Sl.No. 1st and 2nd Semesters  

1.  Sports Science (I semester) 

2.  Physics for all (I semester) 

3.  Electrical Instruments (II semester) 

 4.  Space Missions(II semester) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Mechanics & Properties of Matter 

Credit: 4+2  Theory: 4 hours /Week 

Unit – 1  

Topics to be covered/taught/learnt:  
Teaching 

Hours 

Chapter No. 1 

Units and measurements: System of units (CGS and SI), measurement of 

length, mass and time, dimensions of physical quantities, dimensional 

formulae. Minimum deviation, errorsand significant figures. 

2 

Chapter No. 2 

Frames of reference: Inertial frames – Galilean principle of relativity 

(statement and proof) – Non-inertial frames – To show that uniformly 

accelerated frame is non-inertial – Pseudo force – examples - Rotating frames 

of reference - derivation of expression for force. Types of forces in rotating 

frame. Discussion of the earth as an inertial frame. 

5 

Chapter No. 3 

Momentum and Energy: - Conservation of linear momentum –examples. 

Rocket motion – expression for instantaneous and final velocities – effect of 

earth’s gravity. 

Work done by a variable force: Work – energy theorem(derivation) – 

conservative force fields, potential energy - conservation of energy, examples 

– Atwood machine (calculation of acceleration using conservation of energy). 

6 

Topic for self-

study 
Foucault Pendulum  

Suggested Activities 

Activity No. 1  

1. i). Students can measure diameters of small balls of different size and 

estimate their volumes.  

2. ii). Students can measure lengths of nails of different size.  

iii). Students can measure volume of a liquid  

iv). Students can measure distances and put the result both in CGS and SI 

units in 2, 3 and 4 significant figures. Ask them to mention the precession of 

the measurement.  

v). students can estimate standard deviations wherever possible.  

 

Activity No. 2  

 

Students can try and understand conservation of energy in every day 

examples. For example: 

i) What happens in solar conservation panels  

ii) Pushing an object on the table it moves  

iii) Moving car hits a parked car causes parked car to move.  

In these cases, energy is conserved. How? Understand and verify if possible.  

 

Unit – 2 

Chapter No. 4 

Laws of Motion: Newton’s Laws of motion. Dynamics of single and a 

system of particles- Centre of mass -Equations of motion –-Linear & angular 

momentum of a system of particles - Conservation of angular momentum – 

examples. 

2 



Chapter No. 5 

Dynamics of Rigid bodies: Rotational motion about an axis, moment of 

inertia (MI) - General Theorems on moment of inertia –(with proofs). M I of 

a rectangular Lamina and solid cylinders – Derivation of expressions. 

Relation between torque and angular momentum, Rotational energy. 

Flywheel–(qualitative discussion) - Theory of compound pendulum and 

determination of g. 

6 

Chapter No. 6 

Gravitation: Central force – characteristics & examples - Motion of a 

particle in a central force field (motion is in a plane, angular momentum is 

conserved, areal velocity is constant) - Law of Gravitation (Vector form). 

Kepler’s laws (statements)–orbit equation (no derivation) - conditions for 

different orbits. Satellite in a circular orbit – derivation of expressions for 

orbital velocity, time period and escape velocity. 

5 

Topics for self-

study 
Geosynchronous orbits. Basic idea of global positioning system (GPS).   

Suggested Activities  

 Activity No.3 
 

 

Moment of inertia is an abstract concept. It simply gives a measure of 

rotational inertia of a rigid body and it is proportional to the product of the 

square of radius, r of the body and its mass, m. Students by referring to 

websites, can construct and perform simple experiments to verify that MI α 

mr2.  

Reference: www.khanacademy.org, www.pinterest.com, 

www.serc.cerleton.edn  

 

Activity No. 4 Prepare suitable charts and give seminar talks in the class.   
 

Unit – 3 

Chapter No. 7 

Elasticity: Hooke’s law - Stress-strain diagram, elastic moduli-relation 

between elastic constants (Derivation), Poisson’s ratio, expression for 

Poisson’s ratio in terms of elastic constants. 

Work done in stretching (Derivation) and work done in twisting a wire-

Twisting couple on a cylinder (Derivation).  

Torsional pendulum—Expression for Time-period (Derivation) - 

Determination of rigidity modulus and moment of inertia – Determination of 

q, η and σ by Searle’s method with necessary theory. 

Bending of beams – Expression for Bending moment (derivation). Theory of 

Single cantilever. 

13 

Suggested Activities 

Activity No. 5 

Arrange a steel spring with its top fixed with a rigid support on a wall and a 

meter scale alongside. Add 100 g load at a time on the bottom of the hanger 

in steps. This means that while putting each 100g load, we are increasing the 

stretching force by 1N. Measure the extension for loads up to 500g. Plot a 

graph of extension versus load. Shape of the graph should be a straight line 

indicating that the ratio of load to extension is constant. Go for higher loads 

and find out elastic limit of the material  

 

Activity No. 6 
Repeat the above experiment with rubber and other materials and find out 

what happens after exceeding elastic limit. Plot and interpret  
 

  



 

 

 

NOTE:  Sufficient number of numerical problems must be worked out in each chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit – 4 
Chapter No. 8 Surface tension: Definition of surface tension. Surface energy, relation 

between surface tension and surface energy, pressure difference across curved 

surface (derivation) -examples, excess pressure inside spherical liquid drop & 

bubble, angle of contact - Determination of surface tension by drop weight 

method with necessary theory, Factors affecting surface tension of a liquid. 

8 

Chapter No. 9 

 

Viscosity: Streamline flow, turbulent flow, equation of continuity, 

determination of coefficient of viscosity by Poiseuille’s method (derivation), 

Stokes law (derivation from dimensional formula), terminal velocity, factors 

affecting viscosity of a liquid.   

5 

Topics for Self-

study 

Capillarity and its applications.   

Suggested Activities 

Activity No. 7 1. Measure surface tension of water and other common liquids and compare 

and learn  

i) Why water has high ST? think of reasons.  

ii) Check whether ST is a function of temperature? You can do it by heating 

the water to different temperatures and measure ST.  

iii) Plot ST versus T and learn how it behaves.  

Mix some quantity of kerosene or any oil to water and measure ST. Check 

whether ST for the mixture is more or less than pure water. List the reasons. 

 

Activity No. 8 2. Collect a set of different liquids and measure their viscosity.  

i) Find out whether sticky or non-sticky liquids are most viscous. List the 

reasons.  

ii) Mix non sticky liquid to the sticky liquid in defined quantities and measure 

viscosity. Find out viscosity is increasing or decreasing with increase of non-

sticky liquid concentration.  

iii) Do the above experiment by mixing sticky liquid to the non-sticky liquid. 

Find out change in viscosity with increase of concentration of sticky liquid.  

List the applications where concept of Viscosity plays a dominant role.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Electricity & Magnetism  
Credit: 4+2  Theory: 4 hours /Week 

Unit – 1  
Topics to be covered/taught/learnt:  Teaching 

Hours 

Chapter No. 1 Electric charge and field: Coulomb’s law, electric field strength, electric 

field lines, point charge in an electric field and electric dipole, work done by a 

charge (derivation of the expression for potential energy). 

2 

Chapter No. 2 Gauss’s law and its applications (electric fields of a (i) spherical charge 

distribution, (ii) line charge and (iii) an infinite flat sheet of charge).  

5 

Chapter No. 3 Electric potential: line integral, gradient of a scalar function, relation 

between field and potential. Potential due to point charge and distribution of 

charges (Examples: potential associated with a spherical charge distribution, 

infinite line charge distribution, infinite plane sheet of charges). Potential (and 

field) due to a dipole (derivation) and electric quadrupole. 

6 

Topic for self-

study 

Constant potential surfaces.  

Suggested Activities 

Activity No. 1  1. Learn the difference between and DC and AC electricity and their 

characteristics.  

Voltage and line frequency standards in different countries. 

2. A small project report on production of electricity as a source of energy: 

Different methods. 

 

Activity No. 2  

 

1. Learn to use a multimeter (analog and digital) to measure voltage, current 

and resistance. Continuity testing of a wire.  

2. Learn about household electrical connection terminals: Live, neutral and 

ground and voltage between the terminals. Role of earthing and safety 

measures  

 

Unit – 2 

Chapter No. 4 Conductors in electrostatic field: Conductors and insulators, conductors in 

electric field. Capacitance and capacitors, calculating capacitance in a parallel 

plate capacitor, parallel plate capacitor with dielectric, dielectrics: an atomic 

view. Energy stored in a capacitor, Gauss’s law for a dielectric medium. 

5 

Chapter No. 5 Electric currents and current density: Electrical conductivity and Ohm’s 

law. Physics of electrical conduction - conduction in metals and 

semiconductors.Circuits and circuit elements: Variable (Transient) currents in 

capacitor circuits, Resistor, inductor and capacitor and their combination (RL 

& RC) – expression for voltage and current (derivations) – Time constant in 

each case.  

8 

Topic for self-

study 

Currents and voltage behaviour in series combination of R, L and C circuits   



Suggested Activities  

 Activity No. 3 
 

 

1. Learn about electrical appliances which work with AC and DC electricity  

2. Learn about types of resistors and their colour codes and types of 

capacitors(electrolytic and non-electrolytic). 

 

Activity No. 4 1. Learn about power transmission: 3-phase electricity, voltage and phase  

2. Visit a nearby electrical power station. Interact with line men, Electrical 

engineers and managers. Discuss about power loss in transmission. How to 

reduce it?  

3. Prepare a small project report on street lighting and types of electrical 

bulbs.  

 

 

Unit – 3 

Chapter No. 6 Magnetism: Definition of magnetic field, Ampere’s law and Biot-Savart law 

(magnetic force and magnetic flux) - Application of Ampere’s law to calculate 

magnetic fields due to (a) a straight long conductor (b) a long solenoid. Magnetic 

force on a moving charge, Magnetic force on a current carrying conductor, 

Electromagnetic induction, conducting rod moving in a magnetic field – 

expression for induced emf, law of induction. Relation between self- and mutual 

inductance for a pair of co-axial coils. Energy stored in a magnetic field.  

7 

Chapter No. 7 Alternating current circuits:Types of AC (sinusoidal and non-sinusoidal) - 

Complex representation (j-operator) of AC- RL, RC, LCR series circuits - 

derivation of expressions for current and impedance –Condition for Resonance, 

Bandwidth, quality factor and voltage magnification,Parallel LCR Resonant 

circuit – Bandwidth, quality factor and Current magnification.Power and energy 

in AC circuits -power factor. 

6 

Topic for self-

study 

Hall effect  

Suggested Activities  

Activity No. 5 Activity:  

1. Prepare a small project report on street lighting and types of electrical bulbs.  

2. Learn the measurement of electric current using tangent galvanometer.  

 

Activity No. 6 Build a small coil with insulated copper wire. Connect an ammeter micro/milli 

ammeter. Verify magnetic induction using a powerful bar magnet.  
 

Unit – 4 

Chapter No. 8 Electromagnetic waves:  

Equation of continuity, Maxwell’s equations - Deduction of equations from 

empirical laws of Gauss, Faraday and Ampere, displacement current concept and 

significance, electromagnetic wave -Derivation of wave equations for E and B - 

light as an EM wave, Characteristics of EM waves,energy transported by 

electromagnetic waves -Poynting vector, significance of Poynting vector - 

Poynting theorem. Electromagnetic waves in different frames of reference 

(Qualitative). 

9 

Chapter No. 9 

 

Field of a current loop, magnetic moment, Electric current in atoms, electron spin 

and magnetic moment, magnetization and magnetic susceptibility. 

Types of magnetic materials: diamagnetic, paramagnetic and ferromagnetic 

materials - Origin of dia, para and ferromagnetism on the basis of electronic 

structure of atomsVariation of susceptibility with temperature. 

4 

Topic for Self-

study  

B-H hysteresis curves and its characteristics - Ferrites  

  



Suggested Activities 

Activity No. 7 1. Prepare a small project report on production of magnetic field: Permanent 

magnets, electromagnets and superconducting magnets.  

2. Learn the principle of working of a Gauss meter to measure magnetic field  

 

Activity No. 8 1. Model the earth’s magnetic field with a diagram. Explain the effect of tilt of 

the earth’s axis and reasons for the change in the tilt of the earth’s axis over 

thousands of years.  

 

 

NOTE:  Sufficient number of numerical problems must be worked out in each chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

   

 

 

 

 

   



 
 

 

 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B.Sc. DEGREE FORMATIVE AND SUMMATIVE ASSESSMENTS 

(Under New syllabus of NEP-2020 Scheme; Effective from Academic Year 2021-22) 

SEMESTER: I/II 

CORE COURSE and PAPER: PHYSICS – I/II 
 

1. FORMATIVE ASSESSMENT (Max. Marks = 30) 
ASSESSMENT TYPE DETAILS/METHOD MARKS 

Test  Theory paper IA tests  
20 

(Av. of Two tests) 

Activity 1  
(Experiment Based) 

Experimental Set Up + 
Measurements + Results 

10 

Activity 2  
(Seminar Based) 

Chart/Slide preparation and 
presentation 

10 

 

2. SUMMATIVEASSESSMENT (End Semester Examination) 
A.  TheoryExamination (Max. Marks = 60; Duration -3 Hrs) 

Question Paper Pattern 
  There are THREE sections A, B and C.  
Answer SEVEN questions in section A, FOUR questions in section B and FIVE questions in 
section C  

Section – A (Short Answer questions) 
Answer any SEVEN questions out of NINE 

 Each question carries 2 marks 

 Max.Marks = 7 x 2 = 14 Marks. 

 ONE question must be of conceptual Reasoning type. 

 TWO questions must be of simple numerical problem type 

Section –B (Medium Length Answer questions/Problems) 
Answer any FOUR questions out of SIX 

 Each question carries 4 marks  

 Max.Marks = 4 x 4 = 16 Marks 

 TWO main questions (or 10 Marks) must be of numerical problems type. 

Section –C(Long Answer questions) 
Answer any FIVE questions out of SEVEN 

 Each question carries 6 marks 

 Max.Marks = 5 x 6 = 30 Marks 

 Questions requiring detailed explanation, analysis, derivation etc. are to be given.  

 Numerical problems are to avoided in this section. 
 

B.  Practical Examination (Max. Marks = 50; Duration – 3 Hrs) 
Practical internal 25 marks and practical Exam 25 marks 

 

 



Basis for Awarding Practical Internal Assessment Marks: 
 

SlNo 
Particulars 

IA 
Marks 

1 Practical Test 10 

2 Report on data sheet of Physics experiments/Seminar on Physics experiments, etc. 10 

3 Active participation in practical classes 05 

TOTAL Practical IA Marks 25 

 
 

 

 

 

 

 

SYLLABUS FOR OPEN ELECTIVES  
 

FIRST SEMESTER 
PHYSICS FOR ALL 

Time: 2 hrs./week + 01 Hr tutorial                                                              Max Marks:  

Unit I Energy and Power 

Explosions and energy; Energy, heat and its units; Energy table and 

discussions; Discussion of cost of energy; Measuring energy; Power; 

Different power sources; Kinetic energy. 

(13 Hours) 

 

Unit II 

 

Gravity, Force and Space 

The force of Gravity; Newton’s third law; Weightlessness; Low earth orbit; 

Geosynchronous satellites; Spy satellites; Medium Earth Orbit satellite; 

Circular Acceleration; momentum; Rockets; Airplanes, helicopters and 

fans; Hot air and helium balloons; angular momentum and torque. 

(13 Hours) 

 

Unit III 

 

Nuclei and radioactivity 

Radioactivity; Elements and isotopes; Radiation and rays; Seeing radiation; 

The REM – The radiation poisoning; Radiation and cancer; The linear 

hypothesis; Different types of radiation; The half-life rule; Smoke 

detectors; measuring age from radioactivity; Environmental 

radioactivity; Glow of radioactivity; Nuclear fusion.  

(13 Hours) 

Unit IV 

 

Climate change 

Global warming; IPCC; A brief history of climate; carbon dioxide; The 

greenhouse effect; Enhancement of  Greenhouse effect; Hurricane and 

tornadoes; Antarctica; Fluctuations; Paleoclimate; Global warming vs 

Human caused global warming; Can we stop global warming?, Fossil 

Fuel Resources; Energy security; Energy efficiency and conservation; 

Bio-fuels; Nuclear, Wind and Solar power.  

(13 Hours) 

 

 References 

This course is extracted from the book titled “Physics and Technology for 

Future Presidents: An Introduction to the Essential Physics Every World 

Leader Needs to Know” by Richard A Muller, WW Norton and 

Company, 2007. (Unit-1 to 4 are from chapters 1, 3, 4 and 10, 

respectively). 

 

 



 

 

Sports Science 
Time: 2 hrs./week + 01 Hr tutorial                                                              Max Marks:  

Content (Use maths of 10
th

Std only – Only qualitative discussion) Hrs 

Unit - 1  

Chapter No. 1  Measurement: Physical quantities. Standards and Units. International 

system of Units. Standards of time, length and mass. Precision and 

significant figures.  

o4 

Chapter No. 2  Newton's laws of motion: Newton's first law. Force, mass. Newton's 

second law. Newton's third law. Mass and weight. Applications of 

Newton's laws.  

03 

Chapter No. 3  Projectile motion: Shooting a falling target.  

Physics behind Shooting, Javelin throw and Discus throw.  

03 

Topics for self 

study ( If 

any) 

https://www.real-world-physics-problems.com/physics-of-sports.html  

Unit - 2  

Chapter No. 4.  Conservation laws: Conservation of linear momentum, collisions – 

elastic and inelastic. Angular momentum. (Physics behind Carom, 

Billiards, Racing) 

04 

Chapter No. 5.  Centre of mass: Physics behind Cycling, rock climbing, Skating,  02 

Chapter No. 6.  Gravitation: Origin, Newton's law of gravitation.  

Archimedes’s principle, Buoyancy (Physics behind swimming)  

04 

Topics for self 

study ( If 

any) 

Archimedes' Principle: Made EASY | Physics in You tube  

 Unit - 3  

Chapter No.7  Food and Nutrition: Proteins, Vitamins, Fat, Blood pressure. Problems 

due to the deficiency of vitamins.  

04 

Chapter No. 8 Energy: Different forms of Energy, Conservation of mass-energy.  03 

Chapter No . 9 Physical exercises: Walking, Jogging  and Running,  Weight 

management. 

03 

Topics for self 

study ( If 

any) 

10 Best Exercises for Everyone – Healthline  

 Suggested Activities  

Activity No. 1 Identify the methods of measurement of time, length and mass from 

ancient time and build models for them. 
02 

 

Reference : History of measurement - Wikipedia 

https://en.wikipedia.org › wiki › History_of_measurem 

 

 

https://www.real-world-physics-problems.com/physics-of-sports.html
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj4xIDz_enyAhUQzDgGHWjEAsEQwqsBegQIDhAB&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_p-hwElkrlk&usg=AOvVaw20wJmBWJjVf9vcUEezTZ7H
https://www.healthline.com/health/fitness-exercise/10-best-exercises-everyday
https://en.wikipedia.org/wiki/History_of_measurement
https://en.wikipedia.org/wiki/History_of_measurement


Activity No. 2 Identify Physics principles behind various Sports activities.  01 

 https://www.real-world-physics-problems.com/physics-of-sports.html  

Activity No. 3 
List the difficulties experienced in Gymnastics,  Cycling and weight 

lifting. 02 

Activity No. 4 List the difficulties experienced in swimming.  01 

Activity No. 3 
List the difficulties experienced in Gymnastics,  Cycling and weight 

lifting. 
02 

Activity No. 4 List the difficulties experienced in swimming.  01 

Activity No. 5 

Learn breathing exercises. 

02 Reference : 1)Simple Breathing Exercise for Beginners | Swami Ramdev 

2) https://www.yogajournal.com 

Activity No.6 
Write an essay on Physical health v/s Mental health or conduct a debate on 

Physical health v/s Mental health.   
01 

 

Text Books  

Sl No Title of the Book Authors Name Publisher Year of 

Publicatio

n 

1 Physics for Entertainment  Yakov Perelman Createspace 

Independent 

Pub. 

 

2 Physics Everywhere Yakov Perelman Prodinnova 2014 

3 Mechanics for 

Entertainment 

Yakov Perelman Prodinnova 2014 

4 Handbook of Food and 

Nutrition 

M.Swaminathan Bangalore Press 

2012 

2012 

5 Food Science B. Srilakshmi New Age 

International 

Pub 

2015 

References Books 

Sl No Title of the Book Authors Name Publisher Year of 

Publicatio

n 

1 Physics Resnick, Halliday 

and Krane, Vol 

1 

Wiley Student 

Edition. 

 

2 For the love of Physics Walter Lewin Taxmann 

Publications 

Private 

Limited  

2012 

3 An Introduction to the 

Physics of Sports 

 

VassiliosMcInnesS

pathopoulos 

CreateSpace 

Independent 

Publishing 

Platform  

2013 

Internet resources 

https://www.topendsports.com/biomechanics/physics.htm 

https://www.real-world-physics-problems.com/physics-of-sports.html 

https://www.healthline.com/ 

https://www.real-world-physics-problems.com/physics-of-sports.html
https://www.youtube.com/watch?v=oGCUuIjf59Y
https://www.yogajournal.com/poses/types/pranayama/
https://www.topendsports.com/biomechanics/physics.htm
https://www.real-world-physics-problems.com/physics-of-sports.html
https://www.healthline.com/


https://www.mayoclinic.org/ 

https://www.who.int/news-room/ 

 

 

 

 

SYLLABUS FOR OPEN ELECTIVES  
 

SECOND SEMESTER 
 

 

ELECTRICAL INSTRUMENTS 
Time: 2 hrs./week + 01 Hr tutorial                                                              Max Marks:  

Content H

r

s 

Unit - 1  

Chapter 

No. 1 

Voltage and current sources, Kirchoff’s current and voltage laws, loop and nodal analysis of 

simple circuits with dc excitation.  Ammeters,voltmeters: (DC/AC) 03 

Chapter 

No. 2 

Representation of sinusoidal waveforms, peak and rms values, power factor. Analysis of 
single-phase series and parallel R-L-C ac circuits. Three-phase balanced circuits, voltage and 

current relations in star and delta connections. Wattmeters: Induction type, single phase and 

three phase wattmeter, Energy meters: AC. Induction type single phase and three phase energy 
meter 

05 

Chapter 

No. 3 

Instrument Transformers: Potential and current transformers, ratio and phase angle errors, 

phasor diagram, methods of minimizing errors; testing and applications. 05 

Topics for 

self 

study 

( If 

any) 

Types of switches and Circuits, Safety precautions and rules in handling electrical appliances, 
Electric shock, first aid for electrical shocks, Fuses, MCB, ELCB and Relays, Filament lamp, 

Tube light, CFL and LED  

 Suggested Activities  

Activity 

No. 1 

Identify variety of electrical switches and note down their applications/utility.   
 

Reference: Weblink/Youtube/Book 

Activity 

No. 2 

Identify the hazards involved in handling electrical circuits and instruments, make a list of 

safety precautions as well as first aid for electrical shocks.  

Reference : Weblink/Youtube/Book 

Unit - 2  

Chapter No. 

4. 

Galvanometers: General principle and performance equations of 

D'ArsonvalGalvanometers, Vibration Galva nometer and Ballistic Galvanometer. 03 

Chapter No. 

5. 

Potentiometers: DCPotentiometer, Crompton potentio meter, construction, standardization, 

application. AC Potentio meter, Drysdalepolar potentio meter; standardization, application. 
03 

https://www.mayoclinic.org/
https://www.who.int/news-room/fact-sheets/detail/healthy-diet


Chapter No. 

6. 

DC/AC Bridges: General equations for bridge balance, measurement of self inductance by 
Maxwell’s bridge (with variable inductance & variable capacitance), Hay’s bridge, Owen’s 

bridge, measurement of capacitance by Schearing bridge, errors, Wagner’s earthing device, 

Kelvin’s double bridge. 

07 

Topics for self 

study ( If 

any) 

Importance of grounding and Earthing, Methods for Earthing, 

 

 

 

 

 Suggested Activities  

Activity No. 3 
Make a study of importance of grounding in electrical circuits. 

 
Reference : Weblink/Youtube/Book 

Activity No. 4 
Prepare a detailed account of various methods of earthing and their utility/applications 

 
Reference : Weblink/Youtube/Book 

Unit - 3  

Chapter No.7 
Transducer: Strain Gauges, Thermistors, Thermocouples, Linear Variable Differential 
Transformer (LVDT), Capacitive Transducers, Peizo-Electric transducers, Optical 

Transducer, Hall Effect Transducer 

06 

Chapter No. 8 

CRO: Block diagram, Sweep generation, vertical amplifiers, use of CRO in 

measurement of frequency,phase, Amplitude and rise time of a pulse. Digital Multi-

meter: Block diagram, principle of operation 
03 

Chapter No. 9 
Basics of lead acid batteries, Lithium Ion Battery ,  Battery storage capacity, Coulomb 

efficiency, Numerical of high and low charging rates, Battery sizing. 
04 

Topics for self 

study   

( If any) 

Fuses, MCB, ELCB and Relays, Filament lamp, Tube light, CFL and LED 

 

 Suggested Activities  

Activity No. 5 
Prepare a document on evolution of incandescent bulbs to the present day LED lights 

 
Reference : Weblink/Youtube/Book 

Activity No.6 

Make a comparative study of Fuses, MCB, ELCB and Relays highlighting their use 

and applications  

Reference : Weblink/Youtube/Book 

 

Text Books 

AK.Sawhney, ACourse inElec.&Electronics Measurements&Instrumentation ,Dhanpatrai& Co. 1978 

A.D. Helfrick& W.D. Cooper, Modern Electronic Instrumentation and Measurement Techniques 

PHI,2016 

 

References Books 

1. D C Kulshreshtha, Basic Electrical Engineering, Mc Graw Hill Publications,2019 

2. David G Alciatore and Michel B Histand, Introduction to Mechatronics and Measurement 

Systems, 3rd, Tata McGraw Hill Education Private Limited, New Delhi., 2005 

3. Vincent Del Toro, Electrical Engineering Fundamentals Prentice Hall India2009 

 

 

 

https://learn.kletech.ac.in/mod/hvp/view.php?id=17249
https://learn.kletech.ac.in/mod/hvp/view.php?id=17249


 

 

List of Experiments to be performed in the Laboratory 

 

Sl No Experiment 

1 Introduction to Lab Equipment 

2 Voltmeter Design 

3 Ammeter Design 

4 Ohmmeter Design 

5 Multimeter Design 

6 Measurement of Resistance using Wheatstone Bridge 

7 Measurement of Capacitance using Schering Bridge 

8 Measurement of Inductance using Maxwell Bridge 

9 Measurement of Light Intensity 

10 Measurement of Temperature 

 Reference Book for Laboratory Experiments 

 AK.Sawhney ACourse inElec.&Electronics Measurements&Instrumentation: 

 Helfrick& Cooper, Modern Electronic Instrumentation and Measurement Techniques: 

 

 

 

 

 

 

 

 

 

 

 

 

  



SPACE MISSIONS 

Time: 2 hrs./week + 01 Hr tutorial                                                              Max Marks:  

Unit 1: Introduction to Space Missions : 
Rockets, types and  their applications,  Different types of orbits, Artificial 

satellites – basic idea and their applications, Introduction to Space 

Missions, Beginning  of Space Missions - World and India, Applications 
of  Space Research, Space crafts, Launching Vehicles. 

13 Hours 

 

Unit 2: National Aeronautics and Space Administration (NASA) 

About NASA and its Goals, History of Creation. 

 
Foundational human spaceflight:  X-15 program (1954–1968),  Project 

Mercury (1958–1963), Project Gemini (1961–1966), Project Apollo 

(1960–1972), Skylab (1965–1979), Apollo-Soyuz (1972–1975). 
 

Modern human spaceflight programs: Space Shuttle program (1972–

2011), International Space Station (1993–present), Constellation program 
(2005–2010), Commercial Crew Program (2011–present), Journey to 

Mars (2010–2017), Artemis program (2017–present). 

13 Hours 

 

Unit 3: Indian Space Research Organisation (ISRO) 

About ISRO and its Goals, History of Creation.   
 

General Satellite Programmes: The IRS series, The INSAT series. Gagan 

Satellite Navigation System, Navigation with Indian Constellation 
(NavIC), Other satellites. 

 

Launch vehicles: Satellite Launch Vehicle (SLV), Augmented Satellite 

Launch Vehicle (ASLV), Polar Satellite Launch Vehicle (PSLV), 
Geosynchronous Satellite Launch Vehicle (GSLV).  

 

Experimental Satellites:  Details and applications (Any Five)   
Earth Observation Satellites: Details and applications (Any Five) 

Communication satellites: Details and applications (Any Five) 

13 Hours 

 

 Self Study: 
Major Space Centres in the World (at least 10) – brief idea about their 

location, establishment, capabilities and achievements. People 

behind space programs – at least 2 from India. Successful Missions 

(Any Five).                                  

Activities*:  

 Design of working model of Rocket launching. 

 Preparation of report and presentation on application of  satellites 

in agriculture, communication, weather forecasting, exploration 

of natural resources and Global positioning system (GPS). 

* Faculty may suggest any other relevant activity as well. 

Preparation of report and presentation onApollo 11: A Success story 

Activities:  

 Preparation of report and presentation on the recent space 

missions of NASA.   

 Preparation of report on any one proposed space programmeof 

NASA. 

* Faculty may suggest any other relevant activity as well. 

Chandrayaan 1: Details and applications. Mars Orbiter Mission: Details 
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and applications.   

Activities:  

 Preparation of report and presentation on the recent space 

missions of ISRO.   

 Preparation of report and presentation on any one proposed space 

programmeof ISRO. 

 Preparation of report and presentation on  the contributions of 

Scientists from Karnataka to Indian Space Program and use of 

space technology in the local district.   

 * Faculty may suggest any other relevant activity as well. 

 

  



 

B.Sc. DEGREE EXAMINATIONS 

(Under New syllabus of NEP-2020 Scheme; Effective from Academic Year 2021-22) 

SEMESTER: I/II 

ELECTIVE COURSE and PAPER: PHYSICS – I/II 
 

1. FORMATIVE ASSESSMENT (Max. Marks = 10) 

ASSESSMENT TYPE DETAILS/METHOD MARKS 

Test  Theory paper IA tests  10 

 

2. SUMMATIVE ASSESSMENT (End Semester Examination) 

Theory Examination (Max. Marks = 40; Duration -2 Hrs) 

Question Paper Pattern 

Section – A (Medium Length Answer questions) 

 Total Questions = 5.  Questions to be answered = 4  

 Each question carries 5 marks 

 Max. Marks = 4 x 5 = 20 Marks 

Section – B (Long Answer questions) 

 Total Questions = 3.  Questions to be answered = 2 

 Each question carries 10 marks 

 Max. Marks = 2 x 10 = 20 Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


