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B.Sc. PHYSICS SYLLABUS UNDER CBCS 

For Mathematics Combinations 

[2022-25 Batch onwards] 

                       II Year B.Sc.-Physics: III Semester 

                 Course-III: HEAT AND THERMODYNAMICS 

Work load:60 Hrs. per semester 4 Hrs/week 

--------------------------------------------------------------------------------------------------------- 

Course outcomes: 

On successful completion of this course, the student will be able to: 

 Understand the basic aspects of kinetic theory of gases, Maxwell-

Boltzman distribution law, equipartition of energies, mean free path of 

molecular collisions and the transport phenomenon in ideal gases

 Gain knowledge on the basic concepts of thermodynamics, the first and the 

second law of thermodynamics, the basic principles of refrigeration,the 

concept of entropy,the thermodynamic potentials and their physical 

interpretations.

 Understand the working of Carnot’s ideal heat engine, Carnot cycle and its 

efficiency

 Develop critical understanding of concept of Thermodynamic

potentials,the formulation of Maxwell’s equations and its applications.

 Differentiate between principles and methods to produce low temperature 

and liquefy air and also understand the practical applications of 

substances at low temperatures.

 Examine the nature of black body radiations and the basic theories.

 
 

UNIT-I: Kinetic Theory of gases:                                                         (12 hrs) 

Kinetic Theory of gases-Introduction, Maxwell's law of distribution of molecular 

velocities (qualitative treatment only) and its experimental verification, Mean free 

path, Degrees of freedom, Principle of equipartition of energy (Qualitative ideas 

only), Transport phenomenon in ideal gases: viscosity, Thermal conductivity and 

diffusion of gases. 

UNIT-II: Thermodynamics:                                                                 (12hrs) 

Introduction- Isothermal and Adiabatic processes, Reversible and irreversible 

processes, Carnot’s engine and its efficiency, Carnot’s theorem, 

Thermodynamic scale of temperature 
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and its identity with perfect gas scale, Second law of thermodynamics: Kelvin’s and Clausius 

statements, Principle of refrigeration, Entropy, Physical significance, Change in entropy in 

reversible and irreversible processes; Entropy and disorder-Entropy of Universe; 

Temperature-Entropy (T-S) diagram and its uses ; change of entropy when ice changes into 

steam. 

 
UNIT-III: Thermodynamic Potentials and Maxwell’s equations: (12hrs) 

Thermodynamic potentials-Internal Energy, Enthalpy, Helmholtz Free Energy, Gibb’s Free 

Energy and their significance, Derivation of Maxwell’s thermodynamic relations from 

thermodynamic potentials, Applications to (i) Clausius-Clayperon’s equation (ii) Value of CP- 

CV (iii) Value of CP/CV (iv) Joule-Kelvin coefficient for ideal gases. 

 

UNIT-IV: Low temperature Physics: (12hrs) 

Methods for producing very low temperatures, Joule Kelvin effect, Porous plug experiment , 

Joule expansion, Distinction between adiabatic and Joule Thomson expansion, Expression for 

Joule Thomson cooling, Liquefaction of air by Linde’s method, Production of low 

temperatures by adiabatic demagnetization (qualitative), Practical applications of substances 

at low temperatures. 

 

UNIT-V: Quantum theory of radiation:                                                   (12 hrs)  

Black body and its spectral energy distribution of black body radiation, Kirchoff’s law, 

Wein’s displacement law, Stefan-Boltzmann’s law and Rayleigh-Jean’s law 

(Noderivations), Planck’s law of black body radiation-Derivation, Deduction of Wein’s law 

and Rayleigh- Jean’s law from Planck’s law, Solar constant and its determination using 

Angstrom              pyroheliometer, Estimation of surface temperature of Sun. 

REFERENCE BOOKS: 
 

 BSc Physics, Vol.2, Telugu Akademy, Hyderabad 

 Thermodynamics, R.C.Srivastava, S.K.Saha&AbhayK.Jain, Eastern Economy Edition. 

 Unified Physics Vol.2, Optics & Thermodynamics, Jai PrakashNath&Co.Ltd., Meerut 

 Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007 

 Heat and Thermodynamics -N BrijLal, P Subrahmanyam, S.Chand& Co.,2012 

 Heat and Thermodynamics- MS Yadav, Anmol Publications Pvt. Ltd, 2000 

 University Physics, HD Young, MW Zemansky,FW Sears, Narosa Publishers, New 

Delhi 
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Practical Course-III: Heat and Thermodynamics 

Work load: 30 hrs 2 hrs/week 

On successful completion of this practical course,the student will be able to; 
 

 Perform some basic experiments in thermal Physics, viz., determinations of Stefan’s 

constant, coefficient of thermal conductivity, variation of thermo-emf of 

athermocouple with temperature difference at its two junctions, calibration of a 

thermocouple and Specific heat of a liquid. 
 

Minimum of 6 experiments to be done and recorded 

1. Specific heat of a liquid –Joule’s calorimeter –Barton’s radiation correction 

2. Thermal conductivity of bad conductor-Lee’s method 

3. Thermal conductivity of rubber. 

4. Measurement of Stefan’s constant. 

5. Specific heat of a liquid by applying Newton’s law of cooling correction. 

6. Heating efficiency of electrical kettle with varying voltages. 

7. Thermo emf- thermo couple - Potentiometer 

8. Thermal behavior of an electric bulb (filament/torch light bulb) 

9. Measurement of Stefan’s constant- emissive method 

10. Study of variation of resistance with temperature - Thermistor. 

 
 

RECOMMENDED CO-CURRICULAR ACTIVITIES: 
 

MEASURABLE 
 

 Assignments (in writing and doing forms on the aspects of syllabus content and outside the 

syllabus content. Shall be individual and challenging) 

 Student seminars (on topics of the syllabus and related aspects (individual activity)) 

 Quiz (on topics where the content can be compiled by smaller aspects and data (Individuals 

or groups as teams) 

 Field studies (individual observations and recordings as per syllabus content and related 

areas (Individual or team activity) 

 Study projects (by very small groups of students on selected local real-time problems 

pertaining to syllabus or related areas. The individual participation and contribution of 

students shall be ensured (team activity) 
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GENERAL 

 Group Discussion 

 Visit to Research Stations/laboratories and related industries 

 Others 

 
 

RECOMMENDED ASSESSMENT METHODS 

Some of the following suggested assessment methodologies could be adopted; 

 The oral and written examinations (Scheduled and surprise tests), 

 Problem-solving exercises, 

 Efficient delivery using seminar presentations, 

 Viva voce interviews. 

 

 
*** 
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A.S.D. Govt. Degree College for Women (A) Kakinada 

II B.Sc. PHYSICS. Semester III 

Paper III - THERMODYNAMICS & RADIATION PHYSICS  

Model Question Paper 

( For Maths combination) 

Time:3 Hours                                                                                                  Max.marks:75 

SECTION-A 

 

Answer All Questions  (5x10=50M) 

 
1.  (a) Derive an expression for coefficient of thermal conductivity on the basis of  kinetic theory of  

      Gases?.  

(or) 
     (b) Derive an expression for Maxwell’s law of distribution of  molecular speeds of gas?  

 

2. (a) Describe the working of Carnot’s engine and derive an expression for its efficiency.  

(or) 
     (b) Describe Thermodynamic scale of  temperature and explain its importance? 

 

3. (a) Derive Maxwells thermodynamic relations by using Thermodynamic potentials? 

(or) 
     (b) Derive an expression for the ratio of specific heats of gas?  

 

4. (a) Describe Joule Thomson. porous plug experiment ? 

(or) 
     (b) Describe adiabatic demagnetization. Explain how low temperatures are obtained using this  

           Adiabatic demagnetization?  

 

5. (a) Explain Quantum theory of radiation and derive Plank’s law ? 

(or) 
     (b) Explain construction  and working of Angstrom  pyro heliometer? 

 

SECTION- B 

Answer any Five questions (5x5=25M) 

 
6. Explain the terms viscosity of gas and diffusion of gas.? 

 

7. State and prove Carnot’s theorem?.  

 

8. Explain  Clausius – Clapeyron equation? What is its importance?  

 

9. Explain Joule Thomson effect? 

 

10. Define solar constant. How do you estimate temperature of Sun? 

 

11. Calculate the efficiency of reversible engine working between two temperature limits 72
o
C & 127

o
C ? 

 

12. The r.m.s speed of Hydrogen molecule is 1.34kmps. What will be the r.m.s speed of oxygen molecule at same 

temperature? 

 

13. Determine the temperature of the sun with help of wein’s constant, given b = 2.92 X 10 
-3

mk; maximum 

wavelength is 4900A
o
? 

 

-0- 
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A.S.D. Govt. Degree College for Women (A) Kakinada 

Department of Physics 

Semester-wise Revised Syllabus under CBCS, 2020-21 
Three-year B.Sc.  

 Domain Subject: PHYSICS 

 Semester – V or VI 

Max Marks: 100+50 

Course 6B: LOW TEMPERATURE PHYSICS & REFRIGERATION 

(Skill Enhancement Course (Elective), Credits: 05) 

 

I. Learning Outcomes: Students after successful completion of the course will be able to 

1. Identify various methods and techniques used to produce low temperatures in the 

Laboratory. 

2. Acquire a critical knowledge on refrigeration and air conditioning. 

3. Demonstrate skills of Refrigerators through hands on experience and learns about 

refrigeration components and their accessories. 

4. Understand the classification, properties of refrigerants and their effects on environment. 

5. Comprehend the applications of Low Temperature Physics and refrigeration. 

 

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Training, Unit tests etc.) 

 

UNIT-I PRODUCTION OF LOW TEMPERATURE (10 hrs) 

Production of low temperatures-Introduction, Freezing mixtures, Joule-Thomson effect, 

Regenerative cooling, Different methods of liquefaction of gases, liquefaction of air, 

Production of liquid hydrogen and nitrogen, Adiabatic demagnetization, Properties of 

materials at low temperatures, Superconductivity 

 

UNIT-II MEASUREMENT OF LOW TEMPERATURE (10 hrs) 

Gas thermometer and its correction and calibration, Secondary thermometers, resistance 

thermometers, thermocouples, Vapour pressure thermometers, Magnetic thermometers, 

Advantages and drawbacks of each type of thermometer. 

 

UNIT-III PRINCIPLES OF REFRIGERATION (10 hrs) 

Introduction to Refrigeration- Natural and artificial refrigeration , Stages of refrigeration, 

Types of refrigeration - Vapor compression and vapor absorption refrigeration systems, 

Refrigeration cycle and explanation with a block diagram, Introductory ideas on air- 

conditioning. 

Refrigerants-Introduction, Ideal refrigerant, Properties of refrigerant, Classification of 

refrigerants, commonly used refrigerants, Eco-friendly refrigerants 

 

UNIT-IV COMPONENTS OF REFIGERATOR (10 hrs) 

Refrigerator and its working, Block diagram, Coefficient of Performance (COP), Tons of 

refrigeration (TR) and Energy Efficiency Ratio (EER), Refrigerator components: Types of 

compressors, evaporators and condensers and their functional aspects, defrosting in a 

refrigerator, Refrigerant leakage and detection. 
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UNIT-V APPLICATIONS OF LOW TEMPERATURE & REFRIGERATION (10 hrs.) 

Applications of Low temperatures: Preservation of biological material, Food freezing, liquid 

nitrogen and liquid hydrogen in medical field, Superconducting magnets in MRI- Tissue 

ablation (cryosurgery) - Cryogenic rocket propulsion system. 

Applications of refrigeration: Domestic refrigerators, Water coolers, Cold storages, Ice 

plants, Food preservation methods, Chemical and Process industries, Cold treatment of 

metals, Construction field, Desalination of water, Data centers. 

III. References: 

 

1. Heat and Thermodynamics by Brij Lal &N.Subramanyam, S.Chand Publishers. 

2. Thermal Physics by S C Garg, R M Bansal & C K Ghosh, McGrawHill Education, 

India 

3. Heat and Thermodynamics by M MZemansky,McGrawHill Education (India). 

4. Low-Temperature Physics by Christian E. & Siegfried H., Springer. 

5. Thermal Engineering by S. Singh, S.Pati, Ch:18 Introduction to Refrigeration. 

6. The Physics Hyper Text Book. Refrigerators.https://physics.info/refrigerators/ 

7. Refrigeration and Air Conditioning by Manohar Prasad, New age international (P) 

limited, New Delhi 

8. A course in Refrigeration and Air Conditioning by S.C. Arora and S. Domkundwar, 

Dhanpatrai and sons, Delhi 

9.   https://trc.nist.gov/cryogenics/Papers/Review/2017- 

Low_Temperature_Applications_and_Challenges.pdf 

10. https://nptel.ac.in/content/storage2/courses/112105129/pdf/RAC%20Lecture%203.pdf 

11. Other Web sources suggested by the teacher concerned and the reading material. 

https://nptel.ac.in  

 

 

Course 6B: Low Temperature Physics & Refrigeration 

PRACTICAL SYLLABUS (30 Hrs. Max Marks: 50) 

 

IV. Learning Outcomes: On completion of practical course, student shall be able to 

1. List out, identify and handle equipment used in refrigeration and low temperature lab. 

2. Learn the procedures of preparation of Freezing Mixtures. 

3. Demonstrate skills on developing various Freezing mixtures and materials and their 

applications in agriculture, medicine and day to day life. 

4. Acquire skills in observing and measuring various methodologies of very low 

temperatures 

5. Perform some techniques related to Refrigeration and Freezing in daily life. 

 
V. Practical (Laboratory) Syllabus: (30 hrs. Max marks: 50)) 

1. Record the Principles and applications of Refrigerators and Freezers. 

2. Measure the temperatures below Melting point of Ice using a thermometer available in 

the Lab. 

3. Make a freezing mixture by adding different salts viz., Sodium chloride, Potassium 

Hydrate (KOH), Calcium chloride to ice in different proportions and observe the 

temperature changes. 

4. Study the operation of a refrigerator and understand the working of different parts. 

https://trc.nist.gov/cryogenics/Papers/Review/2017-%20Low_Temperature_Applications_and_Challenges.pdf
https://trc.nist.gov/cryogenics/Papers/Review/2017-%20Low_Temperature_Applications_and_Challenges.pdf
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5. Study the properties of refrigerants like chlorofluorocarbons-hydrochlorofluoro- carbons 

and record the lowest temperatures obtained. 

6. Consider a simple faulty refrigerator and try to troubleshoot the simple problems by 

understanding its working. 

7. Understand the practical problem of filling the Freon Gas into the Refrigerator. 

8. Get the Liquid Nitrogen or Liquid Helium from nearby Veterinary Hospital and measure 

their temperatures using chromel-alumel thermocouple or mercury thermometer and 

observe their physical properties like colour, smell etc and precautions to be taken for 

their safe handling. 

9. Preparation of freeze drying food with Dry ice and liquid nitrogen 

10. Preparation of freeze drying food with liquid nitrogen 
 

VI. Lab References: 

1. Experimental techniques in low temperature physics by Guy White, PhilipMeeson. 

2. Experimental low-temperature physics by A. Kent, Macmillan physical science series 

3. Physics and Chemistry at Low Temperatures by Leonid Khriachtchev. 

https://www.routledge.com/Physics-and-Chemistry-at-Low-Temperatures 

/Khriachtchev/p/book/9789814267519 

4. Practical Cryogenics .http://research .physics illinois.edu /bezryadin /links/ 

practical%20Cryogenics.pdf 

5. Freeze-Drying, 3rd Edition by Peter Haseley, Georg-Wilhelm Oetjen, Wiley (e-Book) 
6. Web sources suggested by the teacher concerned. 

 

VII. Co-Curricular Activities: 

(a) Mandatory:(Training of students by teacher in field related skills: (lab:10 + field: 05) 

1. For Teacher: Training of students by the teacher in the in the laboratory/field for a 

total of not less than 15 hours on the techniques/skills of Low Temperature Production, 

methods used and applications of Low temperatures and refrigeration in day to day life 

and other applications in medicine and industry. 

2. For Student: Student shall (individually) visit (i) a small ice plant or a cold storage 

plant (ii) Air Conditioner (AC) repair shop or (iii) Refrigerator repair shop to 

understand the construction, working principle and the trouble shooting of these 

devices after interacting with the technicians. Or Student shall observe the various 

thermodynamic processes taking place while working with the refrigerator and observe 

the leak detection in refrigeration system by different methods, air removal and 

charging of a refrigeration unit and testing of a refrigeration system to find out the 

Refrigerating capacity/Ton of refrigeration (TR) and the Power input. Or Student shall 

identify the refrigerant cylinder by color coding and standing pressure. Or Student 

shall visit the freezer aisle of a supermarket and observes the bags of different frozen 

fruits. Student shall write the observations and submit a hand-written Fieldwork/Project 

work not exceeding 10 pages in the given format to the teacher. 

3. Max marks for Fieldwork/Project work: 05. 

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, 

details of place visited, observations, findings and acknowledgements. 

5. Unit tests (IE). 

https://www.routledge.com/Physics-and-Chemistry-at-Low-Temperatures
http://research/
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(b) Suggested Co-Curricular Activities 

1. Training of students by related Factory, industrial experts. 

2. Assignments (including technical assignments like identifying tools in Refrigerators, 

Freezers and their handling, operational techniques with safety and security ) 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on tools and techniques in Low Temperatures and applications. 

5. Collection of material/figures/photos related to substances used in Freezing Mixtures, 

their Properties and availability etc., writing and organizing them in a systematic way 

in a file. 

6. Visits to Ice plants and labs in universities, research organizations, private firms, etc. 

7. Making your own mini refrigerator at home 

8. Build your own water cooler with the materials available at home. 

9. Making hand launched liquid nitrogen rockets 

10. Experiments with Liquid nitrogen and strawberry/ banana/ lemon/ onion/ mushroom/ 

egg etc. (To be tried under professional supervision only). 

11. Invited lectures and presentations on related topics by field/industrial experts 

12. Identification of different Ozone-depleting substances (ODS) that damage the ozone 

layer in the upper atmosphere. 

13. Demonstration to illustrate the greenhouse effect and the role of carbon dioxide as a 

greenhouse gas using plastic water bottles, flood light lamp, beakers and temperature 

sensors and observe the temperature changes. 

https://edu.rsc.org/experiments/modelling-the-greenhouse-effect/1543.article 

https://sealevel.jpl.nasa.gov/files/archive/activities/ts1hiac1.pdf 
 
 

*** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://edu.rsc.org/experiments/modelling-the-greenhouse-effect/1543.article
https://sealevel.jpl.nasa.gov/files/archive/activities/ts1hiac1.pdf
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A.S.D. Govt. Degree College for Women (A) Kakinada 

Department of Physics 
         Semester-wise Revised Syllabus under CBCS, 2020-21 

Three-year B.Sc.  Domain Subject: PHYSICS 

Semester – V or VI 

Course 7B: Solar Energy and Applications 

[Skill Enhancement Course (Elective), Credits: 05] 

                                                                                               MaxMarks:100+50 
                                                                                                                                                                                        

I. Learning Outcomes: After successful completion of the course, the student will be able to: 

1. Understand Sun structure, forms of energy coming from the Sun and its measurement. 

2. Acquire a critical knowledge on the working of thermal and photovoltaic collectors. 

3. Demonstrate skills related to callus culture through hands on experience 

4. Understand testing procedures and fault analysis of thermal collectors and PV modules. 

5. Comprehend applications of thermal collectors and PV modules. 

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Training, Unit tests etc.) 

 

Unit - I: BASIC CONCEPTS OF SOLAR ENERGY 

(10hrs) 

Spectral distribution of solar radiation, Solar constant , zenith angle and Air-Mass, standard 

time, local apparent time, equation of time, direct, diffuse and total radiations. 

Pyrheliometer - working principle, direct radiation measurement, Pyrometer-working 

Principle, diffuse radiation measurement, Distinction between the two meters. 

 

Unit - II: SOLAR THERMAL COLLECTORS (10hrs) 

Solar Thermal Collectors-Introduction, Types of Thermal collectors, Flat plate collector – 

liquid heating type, Energy balance equation and efficiency, Evacuated tube collector, 

collector overall heat loss coefficient, Definitions of collector efficiency factor, collector 

heat-removal factor and collector flow factor, Testing of flat-plate collector, solar water 

heating system, natural and forced circulation types, Concentrating collectors, Solar 

cookers, Solar dryers, Solar desalinators. 

 

Unit - III: FUNDAMENTALS OF SOLAR CELLS (10hrs) 

Semiconductor interface, Types, homo junction, hetero junction and Schottky barrier, 

advantages and drawbacks, Photovoltaic cell, equivalent circuit, output parameters, 

conversion efficiency, quantum efficiency, Measurement of I-V characteristics, series and 

shunt resistance, their effect on efficiency, Effect of light intensity, inclination and 

temperature on efficiency 

 

Unit -IV: TYPES OF SOLARCELLS AND MODULES (10 hrs) 

Types of solar cells, Crystalline silicon solar cells, I-V characteristics, poly-Si cells, 

Amorphous silicon cells, Thin film solar cells-CdTe/CdS and CuInGaSe2/CdS cell 

configurations, structures, advantages and limitations, Multi junction cells – Double and 

triple junction cells. Module fabrication steps, Modules in series and parallel, Bypass and 

blocking diodes 

 

Unit – V: SOLAR PHOTOVOLTAIC SYSTEMS (10hrs) 

Energy storage in PV systems, Energy storage modes, electrochemical storage, 

Batteries, Primary and secondary, Solid-state battery, Molten solvent battery, lead acid 

battery and dry batteries, Mechanical storage – Flywheel, Electrical storage –Super 

capacitor 
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III. References: 

1. Solar Energy Utilization by G. D. Rai, Khanna Publishers 
2. Solar Energy- Fundamentals, design, modelling and applications by G.N. Tiwari, Narosa 

Publications, 2005. 

3. Solar Energy-Principles of thermal energy collection & storage by S.P. Sukhatme, Tata 

Mc-Graw Hill Publishers, 1999. 

4. Science and Technology of Photovoltaics, P. Jayarama Reddy, CRC Press 

(Taylor & Francis Group), Leiden &BS Publications, Hyderabad, 2009. 

5. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh 

Solanki, PHI Learning Pvt. Ltd., 

6. Web sources suggested by the teacher concerned and the college librarian including 

reading material. 

(a) https://courses.edx.org/c4x/DelftX/ET.3034TU/asset/solar_energy_v1.1.pdf 

(b) https://www.sku.ac.ir/Datafiles/BookLibrary/45/John%20A.%20Duffie,%20William%2 

0A.%20Beckman(auth.)- 

Solar%20Engineering%20of%20Thermal%20Processes,%20Fourth%20Edition%20(20 

13).pdf 
Course 7B: Solar Energy and Applications – Practical (lab) work (30 hrs, Max Marks:50) 

IV. Learning Outcomes :On successful completion of this practical course, student 

shall be able to: 

1. List out and identify various components of solar thermal collectors and systems, solar 

photovoltaic modules and systems. 

2. Learn the procedures for measurement of direct, global and diffuse solar radiation,         

I - V characteristics and efficiency analysis of solar cells and modules. 

3. Demonstrate skills acquired in evaluating the performance of solar cell / module in 

connecting them appropriately to get required power output. 

4. Acquire skills in identification and elimination of the damaged panels without affecting 

the output power in a module / array. 

5. Perform procedures and techniques related to general maintenance of solar thermal and 

photovoltaic modules. 

V. Practical (Laboratory) Syllabus: (30 hrs) (Max.50 Marks) 

1. Measurement of direct radiation using pyrheliometer. 

2. Measurement of global and diffuse radiation using pyranometer. 

3. Evaluation of performance of a flat plate collector 

4. Evaluation of solar cell / module efficiency by studying the I – V measurements. 

5. Determination of series and shunt resistance of a solar cell / module. 

6. Determination of efficiency of two solar cells / modules connected in series. 

7. Determination of efficiency of two solar cells / modules connected in parallel. 

8. Study the effect of input intensity on the performance of solar cell / module. 

9. Study the influence of cell / module temperature on the efficiency. 

10. Study the effect of cell / module inclination on the efficiency. 
 

VI. Lab References: 

1. Solar Photo voltaic- Alab training manual, C.S. Solanki et al., Foundation Books Publishers, 

2012. 

2. Laboratory Manual on Solar thermal experiments, HP Garg, TC Kandpal, Narosa 

Publishing House 2000. 

3. Web sources suggested by the teacher concerned. 

https://renewablelab.niu.edu/experiments/solarPanel 

Development of simple solar hot water collector: 

https://www.youtube.com/watch?v=WP8H5IOTwYU 

https://www.instructables.com/Solar-Water-Heater-From-Scratch/ 

https://courses.edx.org/c4x/DelftX/ET.3034TU/asset/solar_energy_v1.1.pdf
http://www.sku.ac.ir/Datafiles/BookLibrary/45/John%20A.%20Duffie%2C%20William%252
http://www.sku.ac.ir/Datafiles/BookLibrary/45/John%20A.%20Duffie%2C%20William%252
https://renewablelab.niu.edu/experiments/solarPanel
https://www.youtube.com/watch?v=WP8H5IOTwYU
https://www.instructables.com/Solar-Water-Heater-From-Scratch/
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VII. Co-curricular Activities: 

(a) Mandatory: (Training of students by teacher in field related skills: (lab:10 + field: 05) 
1. For Teacher: Training of students by the teacher in the in the laboratory/field for not less 

than 15 hours on the field techniques/skills related to measurement of direct, diffused and 

global solar radiation; demonstration of procedures used in the performance evaluation of 

solar flat plate collectors, solar photovoltaic cells and modules measurement of different 

parameters in the calculation of efficiency. 

 

2. For Student: Students shall visit to solar thermal and photovoltaic laboratories in 

universities/research organizations/ nearby industries to observe and understand the 

techniques and procedures used for evaluation of solar collector, solar cell and module 

efficiencies. They shall write their observations and submit to the teacher hand-written 

Fieldwork/Project work not exceeding 10 pages in the given format. 

3. Max marks for Fieldwork/Project work: 05. 

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, 
details of place visited, observations, findings and acknowledgements. 

5. Unit tests (IE). 

 

(b) Suggested Co-Curricular Activities 

1. Training of students by related industrial/ technical experts using guest lectures/ invited 

talks. 

2. Assignments (including technical assignments like identifying components of a solar hot 

water and solar photovoltaic systems and their handling, operational techniques and 

maintenance procedures with safety and security) 

3. Seminars, Group discussions, Quiz, Debates etc. on related topics. 

4. Preparation of videos on thermal and photovoltaic systems and technical procedures. 

5. Collection of brochures/figures/photos related to products and applications of solar energy 

and organizing them in a systematic way in a file. 

6. Making a (i) solar panel (ii) solar light (iii) solar cooker (iv) solar oven (v) solar inverter at 

Home. 

7. Visits to nearby solar thermal system as well as solar photovoltaic power stations, 

firms, research organizations etc. 

*** 
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B.Sc. PHYSICS 

[For Mathematics combinations] 

w.e.f. 2020-21 (Revised in May 2020) 

MODEL QUESTION PAPER COMMON FOR ALL THEORY COURSES 

 
 

Time : 3 hrs Max marks : 75 
 

 

SECTION-A 

(Short Answer Type Questions) Marks : 5x5M = 25M 

Answer any Five of the following questions 

 
1. Short answer type question from Unit-I 

2. Short answer type question from Unit-II 

3. Short answer type question from Unit-I/II 

4 Short answer type question from Unit-III 

5. Short answer type question from Unit-IV 

6. Short answer type question from Unit-III/IV 

7. Short answer type question from Unit IV/V 

8. Short answer type question from Unit-V 

 

SECTION-B 

(Essay Type Questions)                                                                Marks : 5x10M = 50M 

Answer All questions with internal choice from each Unit 

 

9 Essay type question from Unit-I 

Or 

 Essay type question from Unit-I 

10 Essay type question from Unit-II 

Or 

 Essay type question from Unit-II 

 

11 

Essay type question from Unit-III 

Or 

 Essay type question from Unit-III 
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12 

Essay type question from Unit-IV 

Or 

 Essay type question from Unit-IV 

 

13 

Essay type question from Unit-V 

Or 

 Essay type question from Unit-V 

 

Note: Question Paper setters are instructed to add Numerical Problems (each of 4 marks) 

with a maximum weightage of 16 marks either in Section-A or Section-B covering all the five 

units in the syllabus  

                                                *** 
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LIFE SKILL COURSES 

AND 

SKILL DEVELOPMENTCOURSES 

A.S.D GOVT. DEGREE COLLEGE FOR WOMEN (A) 

KAKINADA. 

DEPARTMENT OF PHYSICS 

 

UG - PROGRAM (w.e.f. AY 2020-2021) 
 

 

 

 

1. LIFE SKILL AND SKILL DEVELOPMENT COURSES 

 

Life /Skill development courses: 4 courses of LSC and 4 courses of SDC with options 

 

Each course of 2 hrs/ week containing 3 units of syllabi for 30 hrs teaching with 2 credits based on 

50 marks evaluation. No internal assessment. University sem-end exam:50 marks (2 Hrs) 

Question paper would be in two sections (Section A and Section B) for 50 marks 

Section A consisting of 8 questions covering two questions from each unit and the remaining to be 

from any unit. Student has to write 4 questions and each question carries 5 marks (i.e., 5 X 4 = 20 

marks). Each question to be answered with 5-7 points/10-15 lines of answer with necessary 

diagram/equations/ figure/flow charts, if necessary. 

Section B consisting of 6 questions covering all units (i.e., from each unit two questions to be 

given with either or choice). Student has to write 3 questions and Each question carries 10 marks. 

(i.e., 10 X 3 

= 30 marks). Each question to be answered with 10 to 15 points or 20 to 35 lines along with 

diagrams/equations/ figure/flow charts, if necessary. 

List of Life Skill courses 
 

Sem 
No. of 

Courses 
Course name Preferred teaching department 

 

I 

 

1 

Human Values and Professional Ethics 
(HVPE) 

English/Telugu/Any Dept 

Entrepreneurship Development (ED) Commerce 

 

II 

 

1 

Information and Communication 
Technology (ICT) 

Computers 

Indian Culture and Science (ICS) History/Telugu 

 
 

III 

Compulsory 
Environmental Education (EE) Botany/Zoology/Environmental 

Science/ Any dept. 

 

1 

Personality Development and 
Leadership (PDL) 

English/Any Dept 

Analytical Skills (AS) Maths/Statistics 
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List of Skill Development Courses along with their Semester-wise allotment with choices. 

SEM 
No. of 

courses 

Names of courses Preferred teaching 

department 

 

I 

 

One 

1. Tourism Guidance (or) History/Any dept 

2. Plant Nursery (or) Botany 

3. Electrical Appliances (or) Physics 

4. Insurance Promotion Commerce 

 

 

 

 
II 

 

 
Two 

(1 from A 

group and 

1 from B 

Group) 

 

‘A’ Group 

1. Survey & Reporting (or) Economics/History 

2. Business communication (or) English 

3. Solar Energy (or) Physics 

4. Agricultural Marketing Commerce/Economics 

 
 

‘B’ Group 

1. Social Work Methods (or) Political science/social work 

2. Advertising (or) Commerce 

3. Dairy Technology (or) Zoology 

4. Performing Arts Telugu 

 

III 

 

one 

1. Disaster Management (or) English/Telugu/Any dept 

2. Online Business (or) Commerce 

3. Poultry Farming (or) Zoology 

4. Financial Markets Economics/Commerce 
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2. Model Question papers for Life skill/Skill Development courses 
 

MODEL QUESTION PAPER 

All UG Life/Skill development courses 

Semester: 

Paper:   Title of the paper 

 

Time: 2 Hrs. Max Marks: 50 

 

 

SECTION – B 

Answer any 4 questions. Each question carries 5 marks (4 X 5M = 20M) 

(Total 7 questions and at least two questions should be given from each unit) 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 

 

 

 

SECTION – B 

 

Answer all the questions. Each question carries 10 marks                                           3 X 10 = 30M 

 

1.from Unit I                             (OR) 

   from Unit I 

 

2.from Unit II (OR) 

   from Unit II 

 

3.from Unit III (OR) 

  from Unit III 

 



 
 

 

                          A.S.D.GOVT.DEGREE COLLEGE FOR WOMEN (A) KAKINADA 

UG- SKILL DEVELOPMENT COURSE 
     ELECTRICAL APPLIANCES SEM- I 

(w.e.f. 2020-2021 A.Y.) 

Semester Course Code (SD) Course Title Hrs/Sem Hrs/wk Credits 
Sem End 

Exam (2 Hrs) 

I 
Skill Development 

Course 

Electrical 

Appliances 
30 2 2 50 Marks 

Learning Outcomes: By successful completion of the course, students will be able to: 

 Acquire necessary skills/hand on experience/ working knowledge on multimeters, galvanometers, 

ammeters, voltmeters, ac/dc generators, motors, transformers, single phase and three phase 

connections, basics of electrical wiring with electrical protection devices. 

 Understand the working principles of different household domestic appliances. 

 Check the electrical connections at house-hold but will also learn the skill to repair the electrical 

appliances for the general troubleshoots and wiring faults. 

UNIT-I : (6 hrs) 
Voltage, Current, Resistance, Capacitance, Inductance, Electrical conductors and Insulators, Ohm's 

law, Series and parallel combinations of resistors, Galvanometer, Ammeter, Voltmeter, Multimeter, 

Transformers, Electrical energy, Power, Kilowatt hour (kWh), consumption of electrical power 

 
UNIT-II : (10 hrs) 

Direct current and alternating current, RMS and peak values, Power factor, Single phase and three 

phase connections, Basics of House wiring, Star and delta connection, Electric shock, First aid for 

electric shock, Overloading, Earthing and its necessity, Short circuiting, Fuses, MCB, ELCB, 

Insulation, Inverter, UPSC 

UNIT-III: (10 hrs) 
Principles of working, parts and servicing of Electric fan, Electric Iron box, Water heater; 

Induction heater, Microwave oven; Refrigerator, Concept of illumination, Electric bulbs, CFL, LED 

lights, Energy efficiency in electrical appliances, IS codes & IE codes. 
Co-curricular Activities (Hands on Exercises): (04 hrs) 

[Any four of the following may be taken up] 

1. Studying the electrical performance and power consumption of a given number of bulbs 

connected in series and parallel circuits. 

2. Measuring parameters in combinational DC circuits by applying Ohm’s Law for different 

resistor values and voltage sources 

3. Awareness of electrical safety tools and rescue of person in contact with live wire. 

4. Checking the specific gravity of lead acid batteries in home UPS and topping-up with distilled 

water. 

5. Identifying Phase, Neutral and Earth on power sockets. 

6. Identifying primary and secondary windings and measuring primary and secondary voltages in 

various types of transformers. 

7. Observing the working of transformer under no-load and full load conditions. 

8. Observing the response of inductor and capacitor with DC and AC sources. 

9. Observing the connections of elements and identify current flow and voltage drops. 

10. Studying electrical circuit protection using MCBs, ELCBs 

11. Assignments, Model exam etc. 
Reference Books: 

1. A Text book on Electrical Technology, B.L.Theraja, S.Chand& Co., 

2. A Text book on Electrical Technology, A.K.Theraja. 

3. Performance and design of AC machines, M.G.Say, ELBSEdn., 

4. Handbook of Repair & Maintenance of domestic electronics appliances; BPB Publications 

5. Consumer Electronics, S.P.Bali, Pearson 
6. Domestic Appliances Servicing, K.P.Anwer, Scholar Institute Publications 
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MODEL QUESTION PAPER 
 

SKILL DEVELOPMENT COURSE 

Semester –I 

Electrical Appliances 

Time: 2 Hrs Max Marks: 50 

Section – A 
 

Answer any THREE questions . each question carry 10marks. 3x10M = 30Marks 

1. Explain about the series and parallel combinations of resistors 

(OR) 

                        Distinguish between Electrical conductors and Insulators 

 

2. Discuss about single phase and three phase connections 

(OR) 

 

What is electric shock and discuss necessary steps for first aid for electric shock 

 

3. Write the concept of illumination and discuss about LED light 

(OR) 

Distinguish between Water heater and Induction heater. 

 

Section – B                             4 x 5 = 20Marks 

Answer any FOUR questions. each question carry 5 marks. 

4. Explain the terms (i) Voltage and (ii) Current. 

 

5. Write a short notes on short circuiting? 

 

6. Write about Galvanometer 

 

7. What is the difference between Inverter and UPS 

 

8. What is the variation of Electrical energy and Power 

 

9. Define IS codes and IE codes 

 

10 .What is the principle of Microwave oven 

 

                  11.Explain the parts and servicing of Electric fan 
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SKILL DEVELOPMENT COURSE 

                                                                SOLAR ENERGY SEM- II 

(w.e.f. 2020-2021 A.Y.) 

Semester 
Course Code 

(SD) 
 

Group 

‘A’ 

Course Title Hrs/Sem Hrs/wk Credits 
Sem End 

Exam (2 Hrs) 

 

II 

Skill 

Development 
Course 

 

Solar Energy 

 

30 

 

2 

 

2 

 

50 Marks 

Learning Outcomes: After successful completion of the course, students will be able to: 

 Acquire knowledge on solar radiation principles with respect to solar energy estimation. 

 Get familiarized with various collecting techniques of solar energy and its storage 

 Learn the solar photovoltaic technology principles and different types of solar cells for energy 

conversion and different photovoltaic applications. 

 Understand the working principles of several solar appliances like Solar cookers, Solar hot water 

systems, Solar dryers, Solar Distillation, Solar greenhouses 

UNIT-I – Solar Radiation: (6 hrs) 
Sun as a source of energy, Solar radiation, Solar radiation at the Earth’s surface, Measurement of 

Solar radiation-Pyroheliometer, Pyranometer, Sunshine recorder, Prediction of available solar 

radiation, Solar energy-Importance, Storage of solar energy, Solar pond 

 

UNIT-II – Solar Thermal Systems: (10 hrs) 
Principle of conversion of solar radiation into heat, Collectors used for solar thermal conversion: 

Flat plate collectors and Concentrating collectors, Solar Thermal Power Plant, Solar cookers, Solar 

hot water systems, Solar dryers, Solar Distillation, Solar greenhouses. 
UNIT-III – Solar Photovoltaic Systems: (10 hrs) 

Conversion of Solar energy into Electricity - Photovoltaic Effect, Solar photovoltaic cell and its 

working principle, Different types of Solar cells, Series and parallel connections, Photovoltaic 

applications: Battery chargers, domestic lighting, street lighting and water pumping 
 

Co-curricular Activities (Hands on Exercises): (04 hrs) 

[Any four of the following may be taken up] 

1. Plot sun chart and locate the sun at your location for a given time of the day. 

2. Analyse shadow effect on incident solar radiation and find out contributors. 

3. Connect solar panels in series & parallel and measure voltage and current. 

4. Measure intensity of solar radiation using Pyranometer and radiometers. 

5. Construct a solar lantern using Solar PV panel (15W) 

6. Assemble solar cooker 

7. Desigining and constructing photovoltaic system for a domestic house requiring 5kVA power 
8. Assignments/Model Exam. 

Reference Books: 

1. Solar Energy Utilization, G. D. Rai, Khanna Publishers 

2. Solar Energy- Fundamentals, design, modeling& applications, G.N. Tiwari, Narosa Pub., 2005. 

3. Solar Energy-Principles of thermal energy collection & storage, S.P. Sukhatme, Tata Mc-Graw Hill 

Publishers,1999. 

4. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh Solanki, PHI 

Learning Pvt. Ltd., 

5. Science and Technology of Photovoltaics, P. Jayarama Reddy, BS Publications, 2004. 
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MODEL QUESTION PAPER 
 

 Semester –I                         Principles of Physical Sciences 

Time: 2 Hrs                                                                                               Max Marks: 40M 
Section – A 

Answer any four questions. Each question carries 4 marks . 4Q x 4M = 16Marks 

1. What is the relationship that physics has with other sciences? 

2. What are the principles of measurements and write about the S.I units and their importance. 

3. Define the terms velocity acceleration &momentum.  

4. What is gravity and right about Newton's universal law of gravitation? 

5. what are the characteristics of wave motion? 

6. Write about Doppler effect.  

 

Section – B 

Answer all questions. Each question carries 8 marks.                         3Q x8M = 24Marks 

7. What are units? why are they important and mention any five physical quantities and their 

units.    OR 

8. Define  vectors and write about addition and subtraction of vectors 

9. What are Newton's laws of motion? and explain with examples. 

OR 

10. How do you define circular motion and write about centripetal force and its importance 

11. About the image formation by the mirrors and lenses 

OR 

12. Write about principles of interference and diffraction. 


