[bookmark: _GoBack]Government College (Autonoous), Rajahmundry Department of Physics 
I-B.Sc(Honours) RENEWABLE ENERGY MANAGEMENT 
SEMESTER-I-w.e.f., 2025-26 batch
Course1: Renewable Energy Resources-I  
Time: 2 .30 Hr                                                                                         Marks: 50 

SECTION – A (Essay type – 5 × 7 = 35 marks)
Answer all from the following questions

	Q.No
	Question
	Marks
	BT
	CLO
	PLO
	PI

	1
	Explain the classification of energy sources. (OR)
	7
	BT1
	CLO1
	PLO1
	1.1.1

	2
	Write the importance of renewable energy sources and write their examples.
	7
	BT3
	CLO1
	PLO1, PLO7
	1.2.1,
7.1.2

	3
	Explain the classification of solar cells. (OR)
	7
	BT3
	CLO2
	PLO1
	1.4.1

	4
	Define solar constant and explain how can you determine it.
	7
	BT3
	CLO2
	PLO1
	1.1.2

	5
	Write the principle of wind energy conversion and also briefly explain it. (OR)
	7
	BT1
	CLO3
	PLO1
	1.1.1

	6
	Explain the types of wind turbines.
	7
	BT3
	CLO3
	PLO1, 
	1.4.2,
4.1.1

	7
	Briefly explain about tidal energy technologies. (OR)
	7
	BT2
	CLO4
	PLO1
	1.4.1

	8
	Explain ocean thermal energy conversion methods.
	7
	BT2
	CLO4
	PLO1, 
	1.4.3,


	9
	Explain biomass conversion technologies. (OR)
	7
	BT3
	CLO5
	PLO1
	1.4.1

	10
	Explain briefly about wet process and dry process.
	7
	BT1
	CLO5
	PLO1
	1.4.3


SECTION – B (Short type – 5 × 3 = 15 marks)
Answer any five from the following

	11
	Define energy and write their units.
	3
	BT1
	CLO1
	PLO1
	1.1.1

	12
	Explain green foot print concept briefly.
	3
	BT2
	CLO1
	PLO7
	7.1.2

	13
	Write the applications of solar PV systems.
	3
	BT4
	CLO2
	PLO1, PLO4
	1.4.2, 4.1.3

	14
	Explain first generation of solar cells.
	3
	BT3
	CLO2
	PLO1
	1.4.1

	15
	Write the conditions for site selection to establish a wind turbine.
	3
	BT2
	CLO3
	PLO1
	1.2.2

	16
	Write the nature of tidal energy.
	3
	BT1
	CLO4
	PLO1
	1.1.1

	17
	Define bio energy. What are the resources of it?
	3
	BT1
	CLO5
	PLO1
	1.1.1

	18
	What are the properties of biomass sources?
	3
	BT1
	CLO5
	PLO1
	1.2.1




                            Government College (Autonomous), Rajahmundry
Department of Physics
I-B.Sc (Honours) RENEWABLE ENERGY MANAGEMENT (w.e.f. 2025–26 batch)
SEMESTER-I
Course 2: Mechanics and Properties of Matter

[bookmark: _heading=h.h04l442v7fjo]Time: 2½ Hours                                                                                                      Max.50M
SECTION – A
   Answer all from the following                                                                                                   5×7=35
	Q.No
	Question
	BT
	CLO
	PLO
	PI

	1
	State Newton’s second law. Derive an expression for equation of motion of a variable mass system. (OR)
	BT4
	CLO1
	PLO3
	3.2.1

	2
	Explain variable mass system and obtain an expression for motion of a rocket.
	BT4
	CLO1
	PLO3
	3.2.1

	3
	Define Central force and show that central force is the negative gradient of Potential energy. (OR)
	BT4
	CLO2
	PLO3
	3.2.1


	4
	State and prove Kepler’s First law.
	BT4
	CLO2
	PLO2
	2.1.1

	5
	Derive the relation between Elastic constants? (OR)
	BT4
	CLO3
	PLO3
	3.2.1

	6
	Explain Different types of loads and different types of Bending?
	BT3
	CLO3
	PLO1
	1.4.1

	7
	State and prove Bernoulli's theorem? (OR)
	BT4
	CLO4
	PLO3
	3.2.1

	8
	Explain working of Venturimeter and Airplane lift?
	BT3
	CLO4
	PLO2
	2.1.1

	9
	Derive expressions for Lorentz transformations? (OR)
	BT4
	CLO5
	PLO3
	3.2.1

	10
	Obtain an expression for Einstein’s mass-energy relation?
	BT3
	CLO5
	PLO3
	3.2.1


           SECTION – B

Answer ANY FIVE questions                                                                                              5 × 3 = 15 M

	11
	State Newton’s laws of motion.
	BT1
	CLO1
	PLO1
	1.1.1

	12
	Write a short note on impact parameter.
	BT2
	CLO1
	PLO1
	1.2.1

	13
	Define central force and give examples for central force.
	BT1
	CLO2
	PLO1
	1.1.1

	14
	State Kepler’s laws.
	BT1
	CLO2
	PLO1
	1.1.1

	15
	Define stress and strain.
	BT1
	CLO3
	PLO1
	1.1.1

	16
	Write different types of beams
	BT2
	CLO3
	PLO1
	1.2.1

	17
	What is Reynold’s number and explain its importance?
	BT2
	CLO4
	PLO1
	1.2.1

	18
	Obtain an expression for length contraction?
	BT1
	CLO5
	PLO1
	1.1.1


                                                GOVERNMENT COLLEGE (AUTONOMOUS), RAJAHMUNDRY
(Accredited by NAAC “A+” Grade) DEPARTMENT OF COMPUTER SCIENCE  & APPLICATIONS
Semester-I
Fundamentals of AI
MODEL QUESTION PAPER
Time: 2 ½ Hrs.	Max Marks: 50M
SECTION-A
Answer Any Five Questions
Each Question Carries 6 Marks	5 X 6 = 30M

	1
	
Differentiate between narrow AI, general AI, and super AI, with examples.
	BT4
	CLO1
	PLO2
	2.1.1



	2
	Explain the types of learning in AI (supervised, unsupervised, reinforcement) with real-life examples and advantages/limitations.
	BT3
	CLO2
	PLO2
	2.1.1



	3
	Discuss the applications of AI in healthcare
	                                      BT2
	CLO3
	PLO1
	1.2.1



	4
	Discuss AI in agriculture
	                                                                    BT2
	CLO3
	PLO1
	1.2.1



	5
	Explain the common ethical challenges in AI, including bias, privacy, transparency, and accountability
	BT2
	CLO4
	PLO1
	1.2.1



	6
	Analyze how to address bias in AI systems and its impact on fairness
	BT4
	CLO4
	PLO2
	2.1.1



	7
	Discuss real-world examples of AI in research, such as drug discovery, protein folding, and climate modeling.
	BT2
	CLO3
	PLO1
	1.2.1



	8
	Explain prompt engineering, its definition, why it is necessary, and components of an effective prompt.
	BT2
	CLO5
	PLO1
	1.2.1



	9
	Describe how prompt engineering is used in content creation for writing, design, and video scripts
	BT2
	CLO5
	PLO1
	1.2.1



	10
	Explain popular tools for prompt engineering in education and business.
	BT2
	CLO5
	PLO1
	1.2.1



SECTION-B
Answer ALL Questions	(Multiple Choice Questions)	20 X 1 = 20M

1. Which period marks the birth of artificial intelligence?
a) 16th–19th Century	b) Early 20th Century
c) 2000s–Present	d) 1950s–1960s
2. Knowledge engineering involves:
a) Generating images	b) Building robots
c) Collecting and structuring knowledge for AI	d) Processing natural language

3. Expert systems are used for:
a) Playing games	b) Simulating human expert decision-making
c) Generating music	d) Driving cars
4. The main component of a robot is:
a) Only actuators	b) Sensors, actuators, and AI brain
c) Only wheels	d) Only sensors
5. Autonomous vehicles use AI for:
a) Self-driving and navigation	b) Swimming
c) Manual driving	d) Flying
6. Benefits of AI in education include:
a) Accessibility for all learners	b) Limited access
c) Only for some	d) No accessibility
7. A challenge of AI in healthcare is:
a) Too cheap	b) Always accurate
c) Ethical considerations like privacy	d) No challenges
8. Algorithmic trading in finance is:
a) No trading	b) Random trading
c) Manual trading	d) AI-driven buying/selling
9. Responsible hardware usage in AI involves:
a) Buying new	b) Reusing and recycling
c) No usage	d) Wasting hardware
10. Robustness in AI means:
a) Handling unusual inputs without errors	b) Failing on inputs
c) Ignoring inputs	d) No handling
11. A cause of AI failures is:
a) Perfect data	b) Too much data
c) Poor quality data	d) No data
12. To improve reliability, use:
a) Continuous monitoring	b) Random monitoring
c) Stop monitoring	d) No monitoring
13. AlphaFold is used for:
a) No prediction	b) Protein folding prediction
c) Weather prediction	d) Stock prediction
14. A challenge of AI in research is:
a) No data	b) Data quality
c) Too much data	d) Perfect data
15. Generative AI uses:
a) Large language models like LLMs	b) Small models
c) Old models	d) No models
16. Perplexity AI is:
a) Manual search	b) No search
c) AI-powered search with citations	d) No citations
17. Tools like Jasper AI are for:
a) Marketing content	b) Random content
c) No content	d) Video content
18. Holistic learning prompts include:
a) No diagrams	b) More Text
c) Random	d) Diagrams and examples

19. Runway ML is for:
a) Manual video	b) Audio Only
c) Visuals	d) Video creation
20. Napkin AI creates:
a) Videos	b) No visuals















                  

MODEL PAPER
Government College (Autonoous), Rajahmundry 
Department of Physics 
I-B.Sc(Honours) RENEWABLE ENERGY MANAGEMENT
SEMESTER-II
 w.e.f., 2025-26 batch 
Course 3 : RENEWABLE ENERGY RESOURCES - II
Max. Marks: 50	                                                                             Time: 2½ Hours
SECTION -A 
Answer all from the following                                                                                         5 X7=35

	Q.No
	Question
	Marks
	BT
	CLO
	PLO
	PI

	1
	Explain Global Energy Scenario and Energy Trilemma Index.     OR
	7
	BT2
	CLO1
	PLO1
	1.1.2

	2
	Describe energy resources available in India and NGT functions.
	7
	BT2
	CLO1
	PLO7
	7.2.1

	3
	Explain origin and types of geothermal energy resources.
	7
	BT2
	CLO2
	PLO1
	1.1.2

	                                               (or)

	4
	Explain hydrothermal and hot dry rock geothermal systems.
	7
	BT3
	CLO2
	PLO2
	2.2.1

	5
	Explain classification of hydropower plants.
	7
	BT2
	CLO3
	PLO1
	1.1.2

	                                                (or)

	6
	Explain hydrological cycle and components of hydroelectric plant.
	7
	BT3
	CLO3
	PLO1
	1.4.1

	7
	Explain radioactivity and binding energy.
	7
	BT2
	CLO4
	PLO1
	1.1.2

	                                                  (or)

	8
	Explain working of nuclear reactors.
	7
	BT3
	CLO4
	PLO1
	1.4.1

	9
	Explain environmental effects of thermal and nuclear power plants.
	7
	BT3
	CLO5
	PLO10
	7.2.2

	                                                      (or)

	10
	Discuss environmental effects of solar and wind energy systems.
	7
	BT4
	CLO5
	PLO1
	7.2.3


SECTION B
Answer Any 5 questions                                                                            (5 × 3 = 15 Marks)
	
	11
	What is renewable energy and  Define energy governance
	3
	BT1
	CLO1
	PLO
	1.1.1


	12
	Define magma resources.
	3
	BT1
	CLO2
	PLO1
	1.1.1

	13
	Applications and Limitations of geothermal energy.
	3
	BT1
	CLO2
	PLO1

	1.2.2


	14
	What is a hydrograph and Define mass curve.
	3
	BT1
	CLO3
	PLO1
	1.1.1

	15
	Define nuclear fusion.
	3
	BT1
	CLO4
	PLO1
	1.1.1

	16
	What is mass defect and  binding energy
	
	
	BT1
	CLO4
	PLO1
	1.1.1



	BT1
	CLO4
	PLO1
	1.1.1

	17
	What causes air pollution in power plants?
	3
	BT2
	CLO5
	PLO10
	7.2.1

	18
	What is global warming?
	3
	BT1
	CLO5
	PLO10
	7.2.1




                      
GOVERNMENT COLLEGE (A), RAJAHMUNDRY
DEPARTMENT OF PHYSICS
I B.Sc RENEWABLE ENERGY MANAGEMENT 
SEMESTER-II - COURSE-3: WAVES AND OPTICS
MODEL PAPER

Time: 2 ½ Hours                                                                                    Maximum Marks: 50
SECTION – A
Answer ONE question from EACH Unit				        (5 × 7 = 35 Marks)

	Q.No
	Question
	CLO
	PLO
	BTL
	PI Code

	1
	Derive the differential equation of a simple harmonic oscillator and obtain its solution (OR)
	CLO3
	PLO1
	BTL-3
	1.3.2

	2
	Explain differential equation of damped harmonic oscillations and obtain its solution
	CLO4
	PLO2
	BTL-4
	2.2.1

	3
	Derive the equation for transverse waves along a stretched string and obtain its solution (OR)
	CLO3
	PLO1
	BTL-3
	1.3.2

	4
	Longitudinal vibrations in bars (fixed ends & fixed at midpoint)
	CLO4
	PLO2
	BTL-4
	2.2.1

	5
	Newton’s rings in reflected light and wavelength determination (OR)
	CLO4
	PLO3
	BTL-4
	3.3.4

	6
	Fresnel’s biprism experiment and wavelength determination 
	CLO3
	PLO2
	BTL-3
	2.2.1

	7
	Distinguish between Fresnel and Fraunhofer diffraction (OR)
	CLO4
	PLO3
	BTL-4
	3.3.3

	8
	Construction and working of Zone plates
	CLO4
	PLO3
	BTL-4
	3.3.4

	9
	Construction and working of Nicol prism with diagrams (OR)
	CLO3
	PLO2
	BTL-3
	2.2.1

	10
	Quarter wave plate and Half wave plate
	CLO4
	PLO3
	BTL-4
	3.3.4



[bookmark: _heading=h.eko86zigisg4]SECTION – B
Answer any FIVE questions. 					        (5 × 3 = 15 Marks)
(Each question carries 3 marks)
	11
	Define Simple Harmonic Motion
	CLO1
	PLO1
	BTL-1
	1.1.1

	12
	What is logarithmic decrement?
	CLO1
	PLO1
	BTL-1
	1.1.1

	13
	Explain briefly about Tuning fork
	CLO2
	PLO2
	BTL-2
	2.1.1

	14
	Write the conditions for Interference of Light
	CLO2
	PLO1
	BTL-2
	1.1.2

	15
	What is coherence?
	CLO1
	PLO1
	BTL-1
	1.1.1

	16
	Write any three differences between interference and diffraction
	CLO4
	PLO3
	BTL-4
	3.3.3

	17
	Explain about Brewster law
	CLO3
	PLO2
	BTL-3
	2.2.1

	18
	State Malus law
	CLO2
	PLO1
	BTL-2
	1.1.2



PRINCIPLES OF PHYSICAL SCIENCES
Model question paper



SECTION – A
Answer any four of the following questions:                                                   4 
1. State base quantities and their units in SI system?
2. Write the differences between vectors and scalors?
3. Write Newton’s 3 laws of motion
4. Define work and state work-energy theorem?
5. What is Doppler effect? State any three applications?
6. Define reflection and refraction?
7. State the differences between interference and diffraction?
8. Discuss briefly vector addition and subtraction?

SECTION – B
Answer all the following questions?                                                             3 
9. What is scientific method? Explain various steps that involved in scientific method?
( OR )
10.  Discuss how physics related to other branches of science?
11. Define energy and discuss various forms of energy?
( OR )
12. State Newton’s law of gravitation and discuss its applications?
13. What is a wave? State its characteristics and explain various types of waves?
( OR )
14. Explain the process of image formation by mirrors?




















FRAME WORK
For the Papers offered during III, IV and V Semesters
(As Approved in the BOS meeting held on 15 Sept 2025 for admitted batches 2023-24 and 2024-25)
COURSE STRUCTURE

	
Year
	
Semester
	
Course
	
Title of the Course
	No. of Hrs
/Week
	No. of Credits

	




II
	


III
	

Course 5
	Renewable Energy Resources-2
	3
	
4

	
	
	
	Renewable Energy Resources-2 Practical
	2
	

	
	
	

Course 6
	Electrical And Electronic Instrumentation
	3
	

4

	
	
	
	Electrical And Electronic Instrumentation –Practical
	2
	

	
	
	
Course 7
	Thermodynamics & Fluid mechanics
	3
	
4

	
	
	
	Thermodynamics Thermodynamics & Fluid mechanics Practical
	2
	

	
	
	
Course 8
	Wave Optics
	3
	
4

	
	
	
	Wave Optics- Practical
	2
	

	
	


IV
	

Course 9
	Energy Harvesting Systems
	3
	

4

	
	
	
	Energy Harvesting Systems Practical
	2
	

	
	
	Course
10
	Energy Storage Devices
	3
	
4

	
	
	
	Energy Storage Devices Practical
	2
	

	
	
	Course
11
	Electricity, Magnetism And
Electronics
	3
	4

	
	
	
	Electricity, Magnetism And Electronics Practical
	2
	




	III
	V
	Course 12
	Modern Physics
	3
	4

	
	
	
	Modern Physics Practicals
	2
	

	
	
	Course 13
	Energy management & auditing
	3
	4

	
	
	
	Energy management & auditing: Practicals
	2
	

	
	
	Course 14A
	Renewable energy resources-III
	3
	4

	
	
	
	Renewable energy resources-III- Practical
	2
	

	
	
	OR

	
	
	Cours14 B
	Green Energy building
	3
	4

	
	
	
	Practical Green energy building
	2
	

	
	
	Cours-15A
	Power electronics
	3
	4

	
	
	
	Power electronics -Practical
	2
	

	
	
	OR

	
	
	Course 15B
	Ocean energy, Bioenergy system
	3
	4

	
	
	
	Practical: Ocean energy,
Bioenergy systems
	2
	

	
	VI
	Long Term Internship
	



GOVERNMENT COLLEGE (A) :: 2025-26
RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS II B.Sc., RENEWABLE ENERGY- SEMESTER III COURSE—5 - RENEWABLE ENERGY SOURCES-II
(As Approved in the BOS meeting held on 15 Aug 2025-26)
                  Time: 2.30Hrs	         Model paper	               Max Marks : 50

SECTION – A
Answer all from the following questions	5×7=35

	Sl.No
	Question
	BT
	CLO
	PLO

	1
	Identify Energy resources availability in India.

OR
	1
	CLO1
	PLO1

	2
	Discuss about Governance of energy sector in India.
	2
	CLO1
	PLO2

	3
	Give the origin of Geothermal energy & Explain about types of their resources.
OR
	1,3
	CLO2
	PLO1

	4
	Explain one of the basic extraction mechanisms with neat diagram.
	2,3
	CLO2
	PLO3

	5
	Classify Hydropower Plants with explanation.

OR
	2
	CLO3
	PLO1

	6
	Write overview of micro, mini and small hydro systems.
	2
	CLO3
	PLO1

	7
	Explain the principle, working and construction of conventional nuclear reactor.
OR
	1,4
	CLO4
	PLO1

	8
	Explain the working of nuclear power plant with a block diagram.
	3
	CLO4
	PLO3

	9
	Explain Environmental degradation due to energy production and utilization.
OR
	2
	CLO5
	PLO4



	10
	Discuss the environmental effects of Wind, Solar and Bio
energies harvesting.
	1,2
	CLO5
	PLO4


SECTION – B (Short Answer Questions)

Answer any 5 from the following questions	5×3=15

	11
	Give the demand of Global Energy.
	2
	CLO1
	PLO1

	12
	Write a note on Energy Trilemma Index.
	2
	CLO1
	PLO2

	13
	Explain Magma Resources.
	1,2
	CLO2
	PLO1

	14
	Explain the advantages and Disadvantages of Hydropower.
	2
	CLO3
	PLO2

	15
	How do you select a site to establish hydroelectric plant?
	3
	CLO3
	PLO3

	16
	Explain the types of Chain Reactions.
	2
	CLO4
	PLO1

	17
	Write a note on Global warming.
	1
	CLO5
	PLO4

	18
	What is biological damage?
	1
	CLO5
	PLO4



GOVERNMENT COLLEGE (A) ::RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY- SEMESTER III
COURSE—6 -	ELECTRICAL & ELECTRONIC INSTRUMENTATION
(As Approved in the BOS meeting held on 15 Aug 2025-26) MODEL PAPER
TIME: 2.30HrS	MAX.MARKS: 50
SECTION –A
ANSWER ALL QUESTIONS	5×7=35

	Sl.No
	Question
	BT
	CLO
	PLO

	1
	Explain RLC Series Resonance Frequency with graphically
OR.
	3
	CLO1
	PLO1

	2
	Explain automatic power factor correction (APFC).
	3
	CLO1
	PLO2

	3
	Explain common electrical accessories.
OR
	2,3
	CLO2
	PLO1

	4
	Explain and working of MCB.
	2,3
	CLO2
	PLO3

	5
	Explain V-I characteristics of semiconductor diode.
OR
	3
	CLO3
	PLO2

	6
	Explain Full Wave Rectifier.
	2,3
	CLO3
	PLO3

	7
	Explain IC Regulator Voltage.
OR
	2,3
	CLO4
	PLO2

	8
	Explain and working of UPS.
	1,2
	CLO4
	PLO3

	9
	Explain different types of Substation.
OR
	3
	CLO5
	PLO2

	10
	Explain Fire Extinguishers.
	1,2,3
	CLO5
	PLO4




SECTION – B

Answer any 5 from the following questions	5 × 3 = 15M

	11
	Define a) RMS b) Form factor c) Power factor.
	2
	CLO1
	PLO1

	12
	Explain Star & Delta connections.
	1,3
	CLO2
	PLO3

	13
	Explain conductors and cables.
	2
	CLO2
	PLO2

	14
	What is Earth Tester.
	2
	CLO3
	PLO1

	15
	Explain Zener diode as a voltage regulator.
	2
	CLO3
	PLO2

	16
	What is multivibrator.
	3
	CLO4
	PLO3

	17
	Explain maintenance of battery.
	3
	CLO4
	PLO3

	18
	Explain electrical safety rules.
	3
	CLO5
	PLO4



GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY - SEMESTER III COURSE—7- THERMODYNAMICS & FLUID MECHANICS
(As Approved in the BOS meeting held on 15 Aug 2025-26)
Time: 2.30Hr.	MAX MARKS 50M
SECTION - A
Answer ALL questions	5×7=35

	Q.No
	
	BT
	CLO
	PLO

	1
	Explain the Zeroth Law of Thermodynamics and mention the extensive and intensive properties in thermodynamics.
OR
	BL2
	CLO1
	PLO1

	2
	Define heat capacities and explain their relation with internal energy and enthalpy during the isochoric and isobaric processes.
	BL1,
	CLO1
	PLO1

	3
	Explain the important parts of Carnot’s engine and derive the expression for the efficiency of Carnot’s engine from Carnot’s reversible cycle.                       OR       
	BL2
	CLO2
	PLO1,

	4
	Define phase change and explain the phase change diagrams of pure substances using (a) Temperature–Volume diagram and
(b) Pressure–Volume diagram.
	BL1
	CLO2
	PLO1

	5
	Explain the working of a four-stroke compression ignition engine with a neat diagram and explain the theoretical P–V diagram of the four-stroke Diesel cycle engine.
OR
	BL2
	CLO3
	PLO1

	6
	Explain the working of open-cycle and closed-cycle gas turbine engines through the Brayton cycle and derive the expression for the efficiency of the Brayton cycle.
	BL2
	CLO3
	PLO1, PLO2

	7
	What is Pascal’s law? Explain the working of a Venturimeter with a neat diagram.
OR
	BL1
	CLO4
	PLO1

	8
	Explain various types of fluid flow in detail.
	BL2
	CLO4
	PLO1

	9
	Explain in detail the construction and working of various
	BL2
	CLO5
	PLO1




	
	geothermal energy systems with neat diagrams.

OR
	
	
	

	10
	Derive the expression for tidal range power and power available in ocean waves.
	BL2
	CLO5
	PLO2



SECTION – B	(5 × 3 = 15 Marks)

Answer ANY FIVE Questions

	11
	Write about thermodynamic systems with suitable examples.
	BL1
	CLO1
	PLO1

	12
	Explain briefly about thermodynamic potentials.
	BL2
	CLO1
	PLO1

	13
	What is entropy and explain its significance.
	BL2
	CLO2
	PLO1

	14
	Distinguish between reversible and irreversible processes.
	BL4
	CLO2
	PLO2

	15
	Compare two-stroke and four-stroke spark ignition engines.
	BL4
	CLO3
	PLO2

	16
	Derive the expression for efficiency of a Rankine engine from the Rankine cycle.
	BL2
	CLO3
	PLO2

	17
	Explain the T–S diagram of steam turbines.
	BL2
	CLO3
	PLO1

	18
	Explain the working of a syphon.
	BL2
	CLO4
	PLO1



.

GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM-2025-26 DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY- SEMESTER III COURSE—8 - WAVE OPTICS
(As Approved in the BOS meeting held on 15 Aug 2025-26)
Time: 2.30Hrs	Model paper	Max Marks : 50
SECTION – A
Answer all from the following questions	5×7=35
	Sl.No
	Question
	BT
	CLO
	PLO

	1
	Describe the Toothed wheel experiment for verification of Maxwell’s law of distribution of molecular velocities.
OR
	BL2
	CLO1:
	PLO1

	2
	Derive an expression for coefficient of thermal conductivity.
	BL3
	CLO1:
	PLO3

	3
	Derive the expression for Fraunhofer diffraction at a single slit.

OR
	BL3
	CLO2:
	PLO3

	4
	Explain diffraction grating and determine the wavelength of light using it.
	BL3
	CLO2
	PLO3

	5
	Explain methods of production of plane polarized light.

OR
	BL2
	CLO3:
	PLO1

	6
	Discuss optical activity and determination of specific rotation using Laurent’s half shade polarimeter.
	BL4
	CLO3
	PLO2

	7
	Explain spherical aberration and discuss methods of minimizing it. OR
	BL2
	CLO4:
	PLO1

	8
	Describe	the	principles	of	fiber	optic	communication,	its advantages, and applications.
	BL2
	CLO-4
	PLO1

	9
	Describe He-Ne laser and Ruby laser and their applications.

OR
	BL3
	CLO5
	PLO3

	10
	Explain the basic principle of holography and its applications.
	BL4
	LO5:
	PLO2



SECTION – B (Short Answer Questions)

Answer any 5 from the following questions	5×3=15


	11
	Define phase change on reflection in interference.
	BL1
	CLO1:
	PLO1

	12
	What is plane diffraction grating?
	BL1
	CLO2:
	PLO1

	13
	Mention one application of quarter wave plate.
	BL3
	CLO3:
	PLO3

	14
	Define monochromatic aberrations.
	BL
	CLO4:
	PLO1

	15
	Write one application of fiber optics.
	BL3
	CLO4:
	PLO3

	16
	Define spontaneous and stimulated emission.
	BL1
	CLO5:
	PLO1

	17
	Mention two applications of lasers.
	BL3
	CLO5:
	PLO3

	18
	Explain the resolving power of a diffraction grating.
	BL2
	CLO2:
	PLO1



              GOVERNMENT COLLEGE (A): RAJAMAHENDRAVARAM                  
                                         DEPARTMENT OF PHYSICS
MODEL PAPER –
II B.Sc-REM- SEMESTER –IV END EXAMINATION
COURSE-10: ENERGY HARVESTING SYSTEMS
(As Approved in the BOS meeting held on 12 July 2024 for batch 2024-2025)
Time: 2hr. 30min.	Max. Marks: 50
SECTION – A
Answer ALL Questions	5x7 = 35
	Sl.No
	Question
	BT
	CLO
	PLO

	1
	Describe the spectral distribution of solar radiation and various components of radiation reaching the earth surface. [OR]
	BL2
	CLO1:
	PLO1

	
2
	Compare and contrast the construction and working of Pyranometer and Pyrheliometer.
	
BL3
	
CLO1:
	
PLO3

	3
	Describe the construction and working of flat plate solar thermal collectors.	[OR]
	BL3
	CLO2:
	PLO3

	4
	Describe about various concentrated solar thermal collectors.
	BL3
	CLO2
	PLO3

	5
	Describe the construction and working of solar photovoltaic cell. OR
	BL2
	CLO3:
	PLO1

	6
	Describe various steps involved in installation, operation and maintenance of solar PV system.
	BL4
	CLO3
	PLO2

	7
	Describe various types of wind turbines. [OR]
	BL2
	CLO4:
	PLO1

	8
	Explain the offshore floating windmill technology. What are various challenges involved with it?
	BL2
	CLO-4
	PLO1

	9
	Describe the anaerobic digestion process.  OR
	BL3
	CLO5
	PLO3

	10
	Explain about wave energy conversion systems.
	BL4
	CLO5
	PLO2


.SECTION – B
Answer Any FIVE Questions	5x3 = 15

	11
	Define Zenith angle and write about air mass index
	BL2
	CLO3:
	PLO1

	12
	Define declination, hour angle and solar azimuth angle
	BL4
	CLO3
	PLO2

	13
	Describe the principle of solar thermal conversion.
	BL2
	CLO4:
	PLO1

	14
	Write about solar desalinators
	BL2
	CLO-4
	PLO1

	15
	Explain the use of bypass and blocking diodes in solar PV modules.
	BL3
	CLO5
	PLO3

	16
	Explain the economics and market analysis of SPV systems
	BL4
	LO5:
	PLO2

	17
	Explain the blade design of wind mills
	BL2
	CLO-4
	PLO1

	18
	Explain the production of biodiesel
	BL3
	CLO5
	PLO3



                     GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM
                             DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY -SEMESTER IV COURSE—9 –ENERGY HARVESTING SYSTEMS
(As Approved in the BOS meeting held on 15-SEP-2025-26)
No. of Hours per week: 03	MODEL PAPER	Total Lectures: 45

SECTION – A
Answer all from the following	5×7=35
	Q.No
	Question
	BTL
	CLO
	PLO
	PI

	1
	Describe the spectral distribution of solar radiation and various components of radiation reaching the earth surface.  (OR)
	2
	CLO2
	PLO1
	1.1.2

	2
	Compare and contrast the construction and working of Pyranometer and Pyrheliometer.
	3
	CLO3
	PLO1
	1.3.2

	3
	Describe the construction and working of flat plate solar thermal collectors.      (OR)
	3
	CLO3
	PLO1
	1.3.2

	4
	Describe about various concentrated solar thermal collectors.
	3
	CLO3
	PLO1
	1.3.2

	5
	Describe the construction and working of solar photovoltaic cell.               (OR)
	2
	CLO2
	PLO1
	1.1.2

	6
	Describe various steps involved in installation, operation and maintenance of solar PV system.
	2
	CLO2
	PLO4
	4.1.3

	7
	Describe various types of wind turbines. (OR)
	2
	CLO2
	PLO1
	1.1.2

	8
	Explain the offshore floating windmill technology. What are various challenges involved with it?
	3
	CLO3
	PLO2
	2.1.2

	9
	Describe the anaerobic digestion process. (OR)
	1
	CLO1
	PLO1
	1.1.1

	10
	Explain about wave energy conversion systems.
	1
	CLO1
	PLO1
	1.1.1


SECTION – B

Answer Any FIVE Questions	5x3 = 15

	11
	Define Zenith angle and write about air mass index.
	2
	CLO2
	PLO1
	1.1.1

	12
	Define declination, hour angle and solar azimuth angle.
	2
	CLO2
	PLO1
	1.1.1

	13
	Describe the principle of solar thermal conversion.
	3
	CLO3
	PLO1
	1.1.2

	14
	Write about solar desalinates.
	2
	CLO2
	PLO1
	1.2.1

	15
	Explain the use of bypass and blocking diodes in solar PV modules.
	2
	CLO2
	PLO1
	1.1.2

	16
	Explain the economics and market analysis of SPV systems.
	2
	CLO2
	PLO4
	4.1.3

	17
	Explain the blade design of wind mills.
	2
	CLO2
	PLO4
	4.1.3

	18
	Explain the production of biodiesel.
	2
	CLO2
	PLO1
	1.1.2



SEMESTER-IV
           GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM 
                                           DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY -SEMESTER IV COURSE—10 –ENERGY STORAGE SYSTEMS
(As Approved in the BOS meeting held on 15-SEP-2025-26)
No. of Hours per week: 03		Total Lectures: 45 MODEL PAPER
SCTION-A
Answer all from the following questions	5×7=35

	S.No
	Question
	BT (BL)
	CLO
	PLO

	1
	Define Energy Storage. Describe Flywheel Storage System
OR
	BL1
	CLO1
	PLO1

	2
	Explain thermochemical energy storage systems
	BL1
	CLO1
	PLO1, PLO4

	3
	Explain the principle, construction and working of Li-ion batteries
OR
	BL1, BL2
	CLO2
	PLO1, PLO2

	4
	Explain the role of carbon nanotubes in electrodes
	BL2
	CLO2
	PLO1

	5
	Explain superconducting magnetic energy storage (SMES)
OR
	BL2
	CLO3
	PLO1

	6
	Explain the principle, construction and working of supercapacitor
	BL2
	CLO3
	PLO1, PLO2

	7
	What is a fuel cell? Explain the principle and working of a fuel cell
OR
	BL2
	CLO4
	PLO1

	8
	Write the advantages and disadvantages of fuel cell
	BL3
	CLO4
	PLO2, PLO4

	9
	Explain the construction and working of phosphoric acid fuel cell (PAFC)	OR
	BL2
	CLO5
	PLO1

	10
	Explain the construction and working of solid oxide fuel cell (SOFC)
	BL2
	CLO5
	PLO1, PLO4

	
	SCTION-B
	
	
	

	
	Answer any 5 from the following
	
	3×5=15
	

	11
	Explain the need of energy storage
	BL1
	CLO1
	PLO1

	12
	Write the differences between primary and secondary batteries
	BL2
	CLO2
	PLO2

	13
	Write a short note on capacitors
	BL2
	CLO3
	PLO1

	14
	Write the differences between battery and fuel cells
	BL3
	CLO4
	PLO2

	15
	Write about fuel cell efficiency
	BL2
	CLO4
	PLO2

	16
	Mention the applications of fuel cells
	BL2
	CLO4
	PLO3, PLO4

	17
	Write a short note on lithium (Li) batteries
	BL2
	CLO2
	PLO1

	18
	Explain hydrogen storage system
	BL2
	CLO5
	PLO4



SEMESTER-IV
          GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM 
                                             DEPARTMENT OF PHYSICS
II B.Sc., RENEWABLE ENERGY -SEMESTER IV COURSE—11 –ELECTRICITY AND MAGNETISM
(As Approved in the BOS meeting held on 15-SEP-2025-26)
Time : 2.30Hrs	Max marks: 50
MODEL PAPER

SECTION – A (Essay Questions)
Answer all questions.	7×5=35

	Q.No
	Question
	BT
	CLO
	PLO

	1
	Define Gauss law and apply it to a spherically symmetric charge distribution.	OR
	BT2
	CLO1
	PLO1

	2
	Define Gauss law and apply it to a cylindrically symmetric system.
	BT2
	CLO1
	PLO1, PLO4

	3
	Define various types of electric polarization and explain them.
OR
	BT2
	CLO2
	PLO1, PLO2

	4
	Define electric displacement (D), electric field (E), and polarization (P) and obtain the relation between them.
	BT2
	CLO2
	PLO1

	5
	Distinguish between diamagnetic, paramagnetic, and ferromagnetic materials.	OR
	BT1
	CLO3
	PLO1

	6
	Explain the domain theory of ferromagnetic materials.
	BT2
	CLO3
	PLO1

	7
	Write Maxwell’s equations in integral and differential forms and explain their physical significance.	OR
	BT2
	CLO4
	PLO1

	8
	Derive the electromagnetic wave equation from Maxwell’s equations.
	BT3
	CLO4
	PLO2, PLO4

	9
	Derive the equations of motion for a charged particle in a uniform electric field.	OR
	BT2
	CLO5
	PLO1

	10
	Explain the Hall effect and derive expressions for Hall voltage and Hall coefficient.
	BT2
	CLO5
	PLO1, PLO4



SECTION – B (Short Answer Questions)
Answer any five questions.	5×3=15

	11
	Explain Coulomb’s law and the superposition principle.
	BT1
	CLO1
	PLO1

	12
	Define magnetic dipole moment, magnetization, magnetic susceptibility, and permeability and write the relation between them.
	BT2
	CLO3
	PLO1

	13
	Write about dielectric loss.
	BT2
	CLO2
	PLO1

	14
	Write about dielectric breakdown.
	BT3
	CLO2
	PLO2

	15
	What is displacement current and why is it necessary in Maxwell’s equations?
	BT2
	CLO4
	PLO1

	16
	Define the Poynting vector. What does it represent?
	BT2
	CLO4
	PLO2

	17
	What is the Lorentz force law?
	BT2
	CLO5
	PLO1

	18
	Define Hall coefficient. What information does it provide?
	BT2
	CLO5
	PLO1



GOVERNMENT COLLEGE (A), RAJAHMUNDRY(2025-26)
DEPARTMENT OF PHYSICS
III B.Sc RENWEABLE ENERGY MANEGMENT (H)
Semester-V
                                       COURSE- 12 : MODREN PHYSICS
Model paper
Time: 2 Hr. 30	Max. Marks: 50M
                                           SECTION – A
Answer all questions-

	S.No.
	Question
	BT
	CLO
	PLO

	1
	Describe Stern and Gerlach experiment. What is its importance?                           OR
	BT2
	CLO2
	PLO4

	2
	Explain the Quantum Numbers associated with Vector Atom model
	BT2
	CLO1
	PLO1

	3
	Explain rotational and vibrational spectra of molecules
OR
	BT2
	CLO4
	PLO1

	4
	What is Raman Effect? How it is experimentally studied?
	BT2
	CLO2
	PLO4

	5
	Explain de-Broglie hypothesis for matter waves. Derive an expression for de-Broglie wavelength.   OR
	BT3
	CLO1
	PLO1

	6
	Explain Davisson and Germer experiment for detection of matter waves
	BT2
	CLO2
	PLO4

	7
	Derive Schrödinger’s time-independent wave equation
OR
	BT3
	CLO1
	PLO1

	8
	Obtain an expression for the energy of a particle in one- dimensional potential well
	BT3
	CLO3
	PLO2

	9
	What is superconductivity? Explain Meissner effect and mention the properties of superconductivity  OR
	BT2
	CLO5
	PLO1

	10
	Explain Type-I and Type-II superconductors
	BT2
	CLO5
	PLO1


SECTION – B
Answer Any FIVE Questions	5x3 = 15
	11
	Explain L–S coupling and j–j coupling
	BT2
	CLO1
	PLO1

	12
	What is Zeeman Effect?
	BT1
	CLO1
	PLO1

	13
	Mention any four applications of Raman Effect
	BT1
	CLO4
	PLO5

	14
	Explain the basic postulates of Quantum Mechanics
	BT2
	CLO1
	PLO1

	15
	`Explain Huygen value and write its importance
	BT3
	CLO3
	PLO2

	16
	What are matter waves? Write the properties of matter waves
	BT2
	CLO1
	PLO1

	17
	What is meant by Eigen functions and Eigen values?
	BT2
	CLO1
	PLO1

	18
	Mention the applications of superconductors
	BT1
	CLO5
	PLO5



GOVERNMENT COLLEGE (A) - RAJAMAHENDRAVARAM
DEPARTMENT OF PHYSICS
SYLLABUS FOR II B.Sc., RENEWABLE ENERGY
COURSE—13 - Energy Management & auditing
SEMESTER V
(As Approved in the BOS meeting held on 15-SEP-2025-26)
Time; 2.30Hrs	Max marks: 50
SECTION – A (Essay Questions)

Answer all questions	5×7=35
	S.No
	Question
	BT
	CLO
	PLO

	1
	Write about Indian energy scenario?
OR
	BT2
	CLO1
	PLO1, PLO4

	2
	Explain energy strategy for future in India?
	BT3
	CLO1
	PLO2, PLO4

	3
	What are the various classifications of boilers?	OR
	BT2
	CLO2
	PLO1

	4
	Explain the performance evaluation of boilers?
	BT3
	CLO2
	PLO2

	5
	Explain the energy conservation techniques for transformers?
OR
	BT3
	CLO3
	PLO2

	6
	Explain the energy efficiency improvement opportunities for electrical motors?
	BT3
	CLO3
	PLO2, PLO3

	7
	Explain ECBC provisions under Energy Conservation Act 2021?
OR
	BT2
	CLO4
	PLO1, PLO4

	8
	What are the energy conservation measures in building management?
	BT3
	CLO4
	PLO2, PLO3

	9
	Define energy audit and explain types of energy audit ?	OR
	BT2
	CLO5
	PLO1

	10
	Explain the steps for conducting energy auditing?
	BT3
	CLO5
	PLO2, PLO3



SECTION – B (Short Answer Questions)

Answer any FIVE	3×5=15

	11
	Write about Electricity Act 2003
	BT1
	CLO1
	PLO1

	12
	Write a short note on energy security in India
	BT2
	CLO1
	PLO4

	13
	Explain the performance analysis of a typical furnace system
	BT3
	CLO2
	PLO2

	14
	What are the parameters for selection of boilers
	BT2
	CLO2
	PLO2

	15
	Explain energy conservation in transmission lines
	BT2
	CLO3
	PLO2

	16
	Explain briefly about monitoring motor failures
	BT2
	CLO3
	PLO2

	17
	Write about IR thermometer
	BT1
	CLO4
	PLO1

	18
	Explain data collection sheets in energy audit
	BT2
	CLO5
	PLO2



GOVERNMENT COLLEGE (A) ::RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
SYLLABUS FOR III B.Sc., RENEWABLE ENERGY
COURSE—14-A - Renewable Energy resources-III
Semester-V
(As Approved in the BOS meeting held on 15-SEP-2025-26)
Time; 2.30Hrs	Max marks: 50
SECTION –A
Answer all the questions	5X7M =35M

	S.No
	Question
	BT
	CLO
	PLO

	1
	Explain the working of Liquid Flat Plate Collector with a neat diagram
OR
	BT2
	CLO1
	PLO1

	2
	Classify solar concentrators and discuss the thermodynamic limits of concentration
	BT4
	CLO1
	PLO2

	
3
	Explain the procedure for testing of flat plate collectors and discuss the effect of heat capacity
OR
	
BT3
	
CLO2
	
PLO2

	4
	Describe the working principle and efficiency of evacuated-tubular collectors
	BT2
	CLO2
	PLO1

	5
	Explain the I–V characteristics of a solar cell and define Voc, Isc, fill factor and efficiency	OR
	BT2
	CLO3
	PLO1

	6
	Discuss the construction of solar PV modules and arrays and explain series & parallel connections
	BT3
	CLO3
	PLO2

	7
	Derive the expression for power available in the wind and explain torque characteristics of wind turbine	OR
	BT3
	CLO4
	PLO2

	8
	Write notes on wind shear, turbulence and acceleration effects
	BT2
	CLO4
	PLO1

	9
	Explain axial momentum theory and blade element theory of wind turbines?
OR
	BT4
	CLO5
	PLO2

	10
	Discuss the working of wind driven piston pump with neat diagram
	BT4
	CLO5
	PLO2, PLO3


SECTION – B (Short Answer Questions)

(Answer any FIVE)	5X3M =15M

	11
	List the applications of point focusing solar concentrators
	BT1
	CLO1
	PLO3

	12
	Write a short note on flat plate air heating collectors
	BT2
	CLO1
	PLO1

	13
	Write a note on flat plate collectors with intermittent output
	BT1
	CLO1
	PLO1

	14
	State the effect of dust on flat plate collectors
	BT2
	CLO2
	PLO2

	15
	Define Energy Payback Period (EPP) of a solar cell
	BT1
	CLO3
	PLO1

	16
	What is a hot spot in a solar module
	BT2
	CLO3
	PLO2

	17
	Name different types of anemometers used for wind measurement
	BT1
	CLO4
	PLO1

	18
	Write about environmental benefits and problems of wind energy
	BT2
	CLO5
	PLO4



GOVERNMENT COLLEGE (A) ::RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
SYLLABUS FOR II B.Sc., RENEWABLE ENERGY
SEMESTER  V COURSE—14(B )- GREEN BULDING
(As Approved in the BOS meeting held on 15-SEP-2025-26)
------------------------------------------------------------------------------------------------
-
MODEL QUESTION PAPER 
SECTION – A :
Answer all from the following	5×7=35
	Q.
No
	Question
	BT
No.
	CLO
	PLO

	
1
	Explain the concept of cost-effective construction and discuss the role of alternative materials in reducing building cost.
OR
	

BT2
	

CLO1
	
PLO1
, PLO7

	
2
	Describe recycling of building materials such as
brick, concrete, steel and plastics and their environmental benefits.
	
BT4
	
CLO1
	
PLO7

	

3
	Compare Flemish bond and rat trap bond with respect to material consumption and cost effectiveness.
OR
	

BT4
	

CLO2
	
PLO2
, PLO7

	
4
	Explain ferrocement and ferroconcrete
construction techniques with applications.
	
BT3
	
CLO2
	
PLO3

	
5
	Define global warming and explain its causes and effects.
OR
	
BT2
	
CLO3
	PLO1
, PLO7

	

6
	
Compare initial cost and life cycle cost of green buildings and conventional buildings.
	

BT5
	

CLO3
	PLO2
, PLO1
2

	
7
	Explain the BREEAM and LEED green building rating systems.
OR
	
BT2
	
CLO4
	
PLO1

	8
	Describe characteristics of sustainable buildings.
	BT4
	CLO4
	PLO7




	
9
	Discuss solar passive cooling and heating techniques.
OR
	
BT4
	
CLO5
	
PLO3

	
10
	Explain water utilization and low energy
approaches to water management in buildings.
	
BT3
	
CLO5
	
PLO7




SECTION – B
Answer any five from following	5× 3 = 15


	11
	What is Lime–Pozzolana cement?
	BT2
	CLO1
	PLO1

	12
	Define cavity wall.
	BT1
	CLO2
	PLO1

	
13
	List any two advantages of filler slab
roofing.
	
BT2
	
CLO2
	
PLO7

	14
	Define carbon footprint.
	BT1
	CLO3
	PLO1

	15
	Expand LEED.
	BT1
	CLO4
	PLO1

	16
	What is green design?
	BT2
	CLO4
	PLO7

	17
	Define solar passive building.
	BT1
	CLO5
	PLO1

	18
	What is green composite?
	BT2
	CLO5
	PLO7



GOVERNMENT COLLEGE (A) ::RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
SYLLABUS FOR II B.Sc., RENEWABLE ENERGY
SEMESTER V
COURSE—15-A -: POWER ELECTRONICS
(As Approved in the BOS meeting held on 15-SEP-2025-26)
Time; 2.30Hrs	Max marks: 50
SECTION - A
Answer all from the following questions	5×7=35 M

	S.No
	Question
	BT
	CLO
	PLO

	1
	Define JFET and explain the formation of depletion region	OR
	BT2
	CLO1
	PLO1

	2
	Explain enhancement type MOSFET
	BT2
	CLO1
	PLO1

	3
	Write the types of thyristors and explain silicon controlled rectifier OR
	BT2
	CLO2
	PLO1

	4
	Explain the operation and characteristics of TRIAC
	BT3
	CLO2
	PLO2

	5
	Explain the construction and working of UJT	OR
	BT2
	CLO3
	PLO1

	6
	Describe silicon unilateral switch
	BT2
	CLO3
	PLO1

	7
	Explain SCR as half wave rectifier	OR
	BT3
	CLO4
	PLO2

	8
	Explain DIAC–TRIAC phase control circuit
	BT3
	CLO4
	PLO2

	9
	Explain power conditioning for solar photovoltaic systems	OR
	BT3
	CLO5
	PLO2

	10
	Explain power electronics for wind energy systems
	BT3
	CLO5
	PLO2



SECTION – B (Short Answer Questions)
	S.No
	Question
	BT
	CLO
	PLO

	11
	Write a short note on CMOS
	BT2
	CLO1
	PLO1

	12
	Mention the JFET parameters
	BT1
	CLO1
	PLO1

	13
	Write a short note on series and parallel combination of SCR
	BT2
	CLO2
	PLO2

	14
	Write the applications of TRIAC
	BT1
	CLO2
	PLO3

	15
	Write the applications of SEC
	BT1
	CLO3
	PLO3

	16
	Describe silicon asymmetrical switch
	BT2
	CLO3
	PLO1

	17
	Explain single phase inverter
	BT2
	CLO4
	PLO2

	18
	Explain general ideas of inverters
	BT2
	CLO4
	PLO1



GOVERNMENT COLLEGE (A) :: RAJAMAHENDRAVARAM DEPARTMENT OF PHYSICS
SYLLABUS FOR II B.Sc., RENEWABLE ENERGY 
COURSE—15 -B – OCEAN ENERGY AND BIO ENERGY SYSTEMS SEMESTER V
(As Approved in the BOS meeting held on 15-SEP-2025-26)
MODEL question paper
Section -A
Answer all from the following	5×7=35
	Q.No
	Question
	BT
	CLO
	PLO

	
1
	Explain various renewable energy resources with special emphasis on ocean energy systems. Discuss their role in a sustainable energy mix.
OR
	
2
	
CLO1
	
PLO1

	
2
	Discuss ocean energy potential and global status. Explain site selection criteria and resource assessment methods for ocean energy systems.
	
4
	
CLO2
	
PLO2

	
3
	Explain the principles of tidal energy generation. Describe different types of tidal power plants with neat sketches.
OR
	
2
	
CLO2
	
PLO1

	
4
	Discuss wave energy characteristics and explain various wave energy conversion devices used for power generation.
	
4
	
CLO2
	
PLO3

	
5
	Explain the principle of Ocean Thermal Energy Conversion (OTEC). Describe open cycle, closed cycle and hybrid OTEC systems.
OR
	
2
	
CLO1
	
PLO1

	
6
	Explain salinity gradient energy and discuss methods of power generation using pressure retarded osmosis and reverse electrodialysis.
	
4
	
CLO2
	
PLO2

	
7
	Explain various biomass resources and their classification. Discuss biomass characteristics and energy potential.
OR
	
2
	
CLO1
	
PLO1

	
8
	Describe thermochemical and biochemical conversion processes of biomass. Compare their advantages and limitations.
	
5
	
CLO3
	
PLO2

	
9
	Explain types of biogas plants with design considerations and applications.
OR
	
2
	
CLO2
	
PLO3

	
10
	Discuss sustainability aspects of bioenergy systems including life cycle assessment, carbon neutrality and future trends.
	
5
	
CLO3
	
PLO7

	SECTION –B
Answer any 5 from the following	5×3=15

	11
	Define ocean energy and list its advantages.
	1
	CLO1
	PLO1

	12
	Define tidal range and tidal stream.
	1
	CLO1
	PLO1

	13
	What is an oscillating water column?
	2
	CLO2
	PLO1

	14
	Mention any two tidal or wave energy projects worldwide.
	1
	CLO4
	PLO10

	15
	What is OTEC? Mention any two challenges associated
	2
	CLO3
	PLO2



	Q.No
	Question
	BT
	CLO
	PLO

	
	with OTEC systems.
	
	
	

	16
	Define anaerobic digestion and mention its significance in bioenergy production.
	2
	CLO2
	PLO1

	17
	What is carbon neutrality? State its importance in bioenergy systems.
	2
	CLO3
	PLO7

	18
	Mention any two advantages of algae-based biofuels.
	2
	CLO3
	PLO7



