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NUMERICAL METHODS, PROBABILITY AND STATISTICS  
Course Code 1BAG301 Scheme 2025 

Type of Course PCC Semester III 

Teaching Hours/Week (L:T:P)  42: 28  : 0 CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42:28:0:50 
SEE Marks 50 

Credits 4 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Apply statistical techniques for engineering data analysis 

2. Solve probability and random variable problems 

3. Analyze stochastic processes using Markov chains 

4. Perform hypothesis testing and sampling analysis 

5. Apply ANOVA and experimental design methods in agricultural engineering 

Module-1 

Numerical Methods and Statistics: 

Introduction, Basic definitions and formulae in statistics, Curve fitting by the method of least squares: Fitting a 

straight line y=a+bx, Fitting a second degree parabola y=a+bx+cx2, fitting a curve of the form y=abx, Correlation and 

regression. 

 

Number of Hours:9 

Module-2 

Probability and Random variable : 

Introduction, Probability associated with set theory, Axioms of probability, Addition rule, conditional probability, 

multiplication rule, Baye’s theorem, central limit theorem, Discrete and Continuous random 

variable(PDF,CDF),Binomial, Poisson, Exponential and Normal Distributions. 

 

Number of Hours:9 

 

 
Module-3 

Joint Probability Distribution and Markov Chains 

Concept of JoinT Probability, Joint distribution- discrete random variables, Independent random variables, problem 

on expectation and variance. Markov Chains- Introduction, probability vectors, stochastic matrices, fixed points and 

regular stochastic matrices, Markov chains, higher transition probabilities, stationary distribution of regular markov 

chains and absorbing states. 

 

Number of Hours:8 

Module-4 

Sampling distribution 

Sampling, Sampling Distribution, standard error, Null and alternate hypothesis, type I and type II errors, testing of 

hypothesis for means, Level of significance for means, confidence limits for means, large and small samples, student 

t- distribution, F-distribution, Chi-square distribution 

 

Number of Hours:8 

Module-5 

 

Principles of Design of Experiments, Principles of ANOVA -One-Way ANOVA and Two-Way ANOVA, Analysis of 

Experimental Designs- Completely Randomized Design (CRD), Randomized Block Design (RBD), Latin Square 

Design (LSD).  

 

Number of Hours:8 
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Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. B.S. Grewal, HigherEngineeringMathematics, KhannaPublishers,44th Ed., 2021. 

2. B.V.Ramana, HigherEngineeringMathematics,McGraw-HillEducation,11thEd., 2017 

3. N. P.Bali and ManishGoyal, ATextbookofEngineeringMathematics,Laxmi Publications,10thEd.,2022. 

Reference books / Manuals: 

1. E.Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 10th Ed.,2018 

2. H.K.Das and Er.Rajnish Verma, Higher Engineering Mathematics, S.Chand Publication, 3rd Ed.,2014 

Web links and Video Lectures (e-Resources):   

1.https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_mg59 

2. https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_ma20 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Problem-based and application-oriented learning through real-world engineering examples, 

case studies, assignments, and group discussions to develop analytical and problem-solving skills. 

2. Use of ICT tools such as MATLAB/Python, graphs, and spreadsheets to improve understanding 

of numerical methods, probability, and statistics.  

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 

of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be 

Sl. 

No. 

Name of the Learning activity Maximum Marks 

1.  Assignment/Problem Solving on Numerical Methods and Statistics 15 

2.  Quiz/Seminar on Probability, Hypothesis Testing, and Markov Chains 10 
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Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each activity): 

 
  Superior Good Fair Needs 

Improvement 

Unacceptable 

Problem Solving 

(CO1, CO2) 

Completely 

correct 
Minor errors 

Partially 

correct 
Mostly incorrect Unable to solve 

Concept 

Application 

(CO2, CO3) 

Excellent 

understandin

g 

Good 

understanding 

Basic 

understan

ding 

Limited 

understanding 

No 

understanding 

Presentation 

(CO1, CO3) 

Clear and 

organized 
Mostly clear Adequate Poor Not presented 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

 

- Case Study Presentation 

 

- Programming Assignment 

 

- Tool/Software Exploration 

 

- Literature Review 

 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

 

- GATE-based Aptitude Test 

 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

 

- Any other relevant and innovative academic activity 

 

- Use of MOOCs and Online Platforms 

 
Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignments on Numerical Methods and Statistics 06 Hours 

2.  Problem Solving Tutorials 06 Hours 

3.  Seminar/Quiz on Probability and Markov Chains 04 Hours 

4.  Mini Project/Case Study on Applications of Statistics 04 Hours 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  NPTEL/MOOC videos on Probability and Statistics 16 hours 
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2.  Practice using MATLAB/Python/Spreadsheet tools 04 Hours 

3.  Solving previous question papers and model problems 06 Hours 

4.  Reference reading from online educational resources 04 Hours 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The 

continuous internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the 

remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as 

per the rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become 

eligible to appear for the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 
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SOIL AND FLUID MECHANICS  
Course Code 1BAG302 Scheme  2025 

Type of course  IPCC Semester III 

Teaching Hours/Week (L:T:P) 3:    0   :     2    CIE Marks 50 

Total Hours of Pedagogy   L:T:P:SL:TW 42:   0 :  28  :  20   :30 SEE Marks 50 

Credits 4 Total Marks 100 

Type of Examination  

(IPCC):  

Theory- CIE +SEE, and Lab- CIE 

only. Exam Hours 3 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Understand engineering properties and classification of soils. 

2. Analyze soil hydraulics, permeability, stress distribution, and compressibility. 

3. Apply concepts of shear strength, slope stability, bearing capacity and site investigation. 

4. Understand fundamentals of fluid properties, pressure, buoyancy, and fluid flow. 

5. Analyze pipe flow, head losses, open channel flow and dimensional analysis. 

Module-1 

Engineering Properties of Soils- Engineering Properties of Soils-Water content; Unit weight of soil; 

Specific gravity; Void ratio; Porosity; Degree of saturation; Functional relationships (Problems); 

Determination of index properties; Liquid limit; Plastic limit; Shrinkage limit; Plasticity index; Particle size 

distribution curve.  

Classification of Soils- Particle size classification; Textural classification; Indian standards classification; 

Soil structure 

Number of Hours:8 

Module-2 

Soil Hydraulics-Modes of occurrence of water in soils; Stress condition in soil; Permeability; Factors 

affecting permeability; Laboratory and field methods of determining permeability coefficients.  

Elasticity Applied to Soils- State of stress at a point; Stress distribution; Pressure distribution diagrams; 

Newmark's influence charts; Contact pressure; Principal stresses and maximum shear. Compression and 

Compressibility 

Number of Hours:8 

Module-3 

Strength and stability of Soil-Shear strength; Mohr circle of stresses; Measurement of shear strength; 

Active and passive earth pressures; Stability of slopes; Taylors stability number and stability curves; 

Bearing Capacity of Soil; Rankine analysis; Terzaghi analysis; General and local shear failure; Mayerhoeff's 

analysis;  

Stabilization of Soil and Site Investigation-Introduction; Method of Stabilisation; Site exploration; Depth 

of exploration; Methods of site exploration; Soil samples and samplers. 

Number of Hours:8 

Module-4 

Properties of fluids: Pressure, Pascal’s law, pressure forces on plane and curved surfaces, centre of pressure, 

buoyancy, meta centre and meta centric height.  

Fluid Motion and Dynamics- Lagrangian and Eulerian description of fluid motion, continuity equation 

(Simple problem), path lines, streak lines and stream lines, stream function, velocity potential and flow net. 

Dynamics of fluid flow, Bernoulli’s theorem 

Number of Hours:8 

Module-5 

Flow Through Pipes- Laminar and turbulent flow in pipes, general equation for head loss Darcy, Equation, 

Moody’s diagram, Minor and major hydraulic losses through pipes and fittings, flow through network of pipes, 
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hydraulic gradient and energy gradient. Flow over Notches and weirs, Chezy’s formula for loss of head in 

pipes.  

Dimensional Analysis- Definition, Rayleigh’s method and Buckingham’s `Pi’ theorem, dimensionless 

numbers 

Number of Hours: 8 

PRACTICAL COMPONENTS OF IPCC 

PART – A: FIXED SET OF EXPERIMENTS 

 

1. Determination of moisture content, porosity, bulk density of soil 

2. Grain size analysis by sieving (Dry sieve analysis) 

3. Determination of Permeability of soil (constant head and falling head methods) 

4. Determination of shear parameters by Tri-axial test 

5. Determination of coefficient of discharge for rectangular and triangular notch 

6. Determination of coefficient of discharge of venturi-meter and orifice meter 

PART – B: OPEN ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined and 

students are given the freedom to explore, design, and conduct the experiment based on the problem 

statements as per the concepts defined by the course coordinator. It encourages creativity, critical thinking, 

and inquiry-based learning. 

1. Experiment on Influence of Compaction on Soil Properties 

2. Study of Capillary Rise in Different Soil Types 

3. Comparative Study of Permeability of Different Soils 

4. Experimental Study of Major and Minor Losses in Pipe Flow 

5. Experiment Flow Characteristics Through Pipes of Different Diameters 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Soil Mechanics and Foundation Engineering Murthy, V.N.S UBS Publishers and Distributors, New 

Delhi. 1996 

2. Geotechnical Engineering Donald P Coduto Phi Learning Private Limited, New Delhi. 

3. A text book of Fluid Mechanics and Hydraulic Machines,  Dr. R K Bansal, Laxmi publishers 

Reference books / Manuals: 

1. Fundamentals of Fluid Mechanics, Munson, Young, Okiishi & Hebsch, John Wiley Publicationss, 7th  

Edition 

2. Surveying Vol 1, 2 & 3 Arora K R Standard Book House, Delhi, 2004 

3. Frank M White., (2016), Fluid Mechanics, 8thEdition , McGraw-Hill 

Web links and Video Lectures (e-Resources):   

1.https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-me22/  

2.https://ocw.mit.edu/search/ocwsearch.htm?q=fluid%20mechanics  

3. https://directory.doabooks.org/discover?query=Fluid+Mechanics&locale-attribute=en  

4. http://elearning.vtu.ac.in/econtent/courses/video/CV/10CV35.html  
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Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Quizzes  

2. Assignments   

3. Seminars 

Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

The CIE Theory component will be 25 marks and CIE Practical component will be 25 marks. 

 

The CIE Theory component consists of IA tests for 25 marks. The CIE Practical component for continuous 

assessments will be for 15 marks through rubrics and for lab tests will be for 10 marks. 

• To qualify and become eligible to appear for SEE, in the CIE theory component, a student must score 

at least 40% of 25 marks, i.e., 10 marks. 

• To qualify and become eligible to appear for SEE, in the CIE Practical component, a student must 

secure a minimum of 40% of 25 marks, i.e., 10 marks. 

• To pass the SEE, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE  and 

SEE is at least 40 out of 100 marks. 

CIE Practical component: 

The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of 

the laboratory report using a defined set of rubrics. Each experiment report can be evaluated for 30 marks. 

The summation of all the experiments marks to be scaled down to 15 marks.  

The laboratory test (duration 03 hours) at the end of the last week of the semester /after completion of all the 

experiments (whichever is early) shall be conducted for 50 marks and scaled down to 10 marks. For 

laboratory test, the student is required to conduct one experiment each from both Part A and Part B. 

 

 

 

 

 

 

 

 

 

 

Rubrics for CIE – Continuous assessment:30 marks 
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Rubrics for SEE / CIE Test: 

(CIE test -To be conducted for 50 marks and the marks obtained shall be reduced to 10) (SEE-To be 

conducted for 100 marks) 

 

Suggested Learning Activities may include (but are not limited to): 

Performance 

Indicators 

Superior Good Fair Needs 

Improvement 

Unacceptable 

Technical 

Skills & 

Procedure 

(PO1 & PO5)  

(10) 

Precise execution of lab 

techniques (e.g- sieve 

analysis, bulk density 

determination). No 

errors in methodology.  

(9-10) 

Minor errors but 

follows 

procedures 

correctly. 

Understands key 

concepts.  

(7-8) 

Basic 

competence but 

requires 

guidance. Some 

procedural 

mistakes. (5-6) 

Frequent errors 

in techniques 

(e.g., incorrect 

soil texture 

analysis). 

 (3-4) 

Unable to 

perform key 

tasks (e.g., 

misusing lab 

equipment).  

(0 2) 

Safety 

Compliance 

(PO6)  

(5) 

Strict adherence to 

safety (gloves, lab coats, 

chemical handling). 

Maintains clean 

workspace.  

(5) 

Follows safety 

rules but minor 

lapses (e.g., 

forgetting gloves 

once).  

(4) 

Occasional 

negligence (e.g., 

spills not cleaned 

promptly).  

(3) 

Risky behavior 

(e.g., improper 

chemical 

disposal).  

(2) 

Endangers 

self/others 

(e.g., no PPE, 

unsafe tool 

use)  

(0-1) 

Interaction 

with the 

Group (PO8)  

(5) 

Leads group effectively, 

shares tasks, and 

resolves conflicts.  

(5) 

Cooperative and 

completes 

assigned role  

(4) 

Passive 

participant; 

minimal input.  

(3) 

Reluctant to 

engage or delays 

group work.  

(2) 

Disruptive or 

refuses to 

collaborate.  

(1) 

Lab Report 

(PO9)  

(10) 

Report is exceptionally 

well- organized, 

detailed, and insightful. 

All data and analysis 

are accurate. Submitted 

on time.  

(9-10) 

Report is 

complete, well- 

organized, and 

accurate. All 

required sections 

are present and 

data is correctly 

reported. 

Submitted on time.  

(7-8) 

Report has 

minor errors in 

data or analysis, 

or is missing 

some minor 

components. 

Organization 

could be clearer.  

(5-6) 

Report is 

incomplete, 

contains 

significant 

errors, is poorly 

organized, or is 

submitted late 

without a valid 

reason.  

(3-4) 

Fails to submit 

a report, or the 

submitted 

work is of 

completely 

unacceptable 

quality and 

lacks critical 

information.  

(0-2) 

Performance 

Indicators 

Excellent Good Fair Needs 

Improvement 

Poor 

Execution 

(PO3 & PO5) 

(5)/ (20) 

Flawless execution of 

techniques (e.g., soil 

testing, seed 

treatments). Safe, 

precise equipment 

handling.  

(5)/ (15-20) 

Minor errors in 

parameters (e.g., 

calibration) but 

correct overall 

procedure.  

(4-5) / (12-14) 

Acceptable 

performance e 

with some 

parameter or 

handling 

errors.  

(3-4) / (08-11) 

Multiple 

execution 

errors; needs 

frequent 

correction.  

(2-3) / (04-07) 

Unable to 

perform 

operation 

independently.  

(0-1)/ (0-3) 

Result and 

Discussion 

(PO4) (3)/ 

(20) 

Accurate data with 

detailed analysis  

(3)/ (15-20) 

Correct results 

but discussion 

lacks depth (e.g., 

limited 

comparison to 

theory). 

 (2-3) / (12-14) 

Results mostly 

correct; 

discussion 

basic.  

(1-2) / (08-11) 

Results 

incomplete or 

partially wrong; 

weak 

discussion. (1-

2) / (04-07)) 

No meaningful 

results or 

analysis.  

(0)/ (0-3) 

Viva Voce 

(PO9) (2)/ 

(10) 

Answers all 

questions 

confidently, showing 

deep conceptual and 

practical 

understanding.  

(2) / (09-10) 

Answers most 

correctly; minor 

conceptual gaps.  

(1-2) / (07-08) 

Answers some 

but lacks 

depth. (1) / 

(04-06) 

Gives vague or 

incomplete 

answers.  

(0-1) / (02-03) 

Unable to 

answer.  

(0-1) / (0-01) 
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- Course Project 

- Case Study Presentation 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 

 

Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 

Term Work (TW) and Self Learning (SL) components in  

Number of hours per semester 

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment 5 hours 

2.  Visit 20 hours 

3.  Presentations 5 Hours 

4.    

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Literature reviews 5 hours 

2.  Quizzes 5 Hours 

3.  Open-ended problems 10 Hours 

 

Continuous Internal Evaluation (CIE) 

(i)Theory component 

The CIE marks of 25 shall be earmarked for two tests.  

The first test shall be conducted after completing two modules of the syllabus and the second one after 

completing the rest three modules.  

Each test shall be conducted for 25 marks. The average of the two tests scaled down to 25 marks shall 

constitute the test marks for a maximum of 25 marks. 

(ii) Laboratory component 

Out of 25 marks, 15 marks shall be assigned for assessment as per the rubrics listed in the course 

syllabus. 

The remaining 10 marks shall be based on the practical test conducted by two Internal examiners 

appointed by the HoD. The allotment of marks shall be as per the rubrics defined for regular class work 

and practical test as indicated in the Table – ICs/IPCCs 1. 

(i) To qualify and become eligible to appear for the SEE of the IC/IPCC,  a student shall secure at least 40 

% of 25 marks, i.e., 10 marks, in the CIE theory component, and at least 40 % of 25 marks, i.e., 10 marks in 

the CIE Practical component.  

Table – ICs/IPCCs 1 Distribution of marks 

Component Description Marks 

Allotment of marks for regular class work 
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Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ability in Conducting 

Experiments 

Initiative, skill, safety practices, teamwork, and 

independent handling of equipment during regular lab 

sessions. 

5 marks 

Laboratory Record / 

Journal 

Regular and neat maintenance of lab record, accuracy of 

results, and timely submission. 
10 marks 

Subtotal  15 

Allotment of marks for CIE practical test 

Laboratory Test / 

Experiment 

Performance 

Ability to set up apparatus, follow procedure, take 

observations, and obtain correct results in the test 

experiment. 

5 marks 

Viva-Voce 

Understanding of theory, concepts, and experimental 

procedure; ability to explain results and answer related 

questions. 

5 marks 

Subtotal 10 

Total 25 

17082026



11 

 

 

ENGINEERING PROPERTIES OF AGRICULTURAL PRODUCE AND FOOD SCIENCE 
Course Code 1BAG303 Scheme 2025 

Type of Course PCC Semester III 

Teaching Hours/Week (L:T:P)  3: 0: 0 CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42:0:28:50 
SEE Marks 50 

Credits 4 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

1. Describe engineering properties of agricultural produce and their applications in handling, storage and 

processing. 

2. Analyze physical, frictional, aerodynamic, mechanical, and rheological properties of agricultural and food 

materials. 

3. Apply engineering property data in the design of agricultural processing equipment. 

4. Explain the composition, structure and quality characteristics of foods. 

5. Evaluate thermal, sensory, and quality attributes of food materials using appropriate analytical methods. 

Module-1: Physical Properties of Agricultural Produce                                                                   

Physical properties: Classification and importance of engineering properties of agricultural produce Physical 

properties: Shape, size, volume, surface area, sphericity, roundness and aspect ratio of agricultural materials. 

Gravimetric properties: bulk density, true density, porosity, specific gravity and moisture content. Methods of 

determination and applications of physical and gravimetric properties in grading, sorting, handling, storage and 

processing equipment design. 

Number of Hours: 8 

Module-2: Frictional, Aerodynamic, Mechanical and Rheological Properties 

Frictional properties: angle of repose, coefficient of static and dynamic friction, rolling resistance Aerodynamic 

properties: terminal velocity, drag coefficient. Mechanical properties of agricultural produce: stress, strain, 

elasticity, plasticity, toughness, hardness and rupture strength. Compression, impact, shear and cutting 

characteristics. Rheological properties of food materials: Newtonian and non-Newtonian fluids, viscosity and 

viscoelastic behavior. 

 Number of Hours: 10 

Module-3: Thermal and Electrical Properties of Agricultural Materials 

Thermal properties: specific heat, thermal conductivity, thermal diffusivity and thermal expansion of agricultural 

produce. Factors affecting thermal properties. 

Electrical properties: dielectric properties, electrical conductivity and resistance. Measurement techniques and 

applications in moisture estimation, dielectric heating, microwave drying. Importance and scope of engineering 

properties in agricultural and food processing systems. 

 Number of Hours: 7 

Module-4: Fundamentals of Food Science 

Introduction to food science: Functions of foods- energy giving, body building, protecting and regulating. Nutritional 

significance of carbohydrates, proteins, lipids, vitamins, minerals and water in foods.  

Physical and functional properties of foods. Food texture, color, flavor and appearance. Changes in food quality 

during processing and storage. Enzymatic and non-enzymatic browning reactions. Principles of food spoilage and 

factors affecting shelf life of food materials.                                    

Number of Hours: 7 

Module-5: Food Quality, Standards and Preservation 

Introduction to food quality, quality attributes and their importance in food processing and marketing. Methods of 

food quality evaluation: physical, chemical, sensory and instrumental methods. Color and texture analysis of food 

materials using standard techniques. Principles of food preservation: heat treatment, refrigeration, freezing, 

dehydration and chemical preservation methods. Food quality standards: Agmark, BIS, FSSAI, ISO 22000 and Codex 

Alimentarius. 
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Number of Hours: 8 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Mohsenin, N. N. (1986). Physical properties of plant and animal materials: Structure, physical characteristics, 

and mechanical properties (2nd ed.). New York, USA: Gordon and Breach Science Publishers. ISBN: 

9780677213705. 

2. Rao, M. A., Rizvi, S. S. H., Datta, A. K., & Ahmed, J. (2014). Engineering properties of foods (4th ed.). Boca Raton, 

FL: CRC Press. ISBN: 9781466556423. 

3. Potter, N. N., & Hotchkiss, J. H. (1998). Food science (5th ed.). Gaithersburg, MD: Aspen Publishers. ISBN: 

9780834213531. 

Reference books / Manuals: 

1. Sahay, K. M., & Singh, K. K. (1994). Unit operations of agricultural processing (2nd ed.). New Delhi, India: Vikas 

Publishing House Pvt. Ltd. ISBN: 9788125939283. 

2. Fennema, O. R. (2008). Fennema’s food chemistry (4th ed.). Boca Raton, FL: CRC Press. ISBN: 9780849392726. 

3. Singh, R. P., & Heldman, D. R. (2013). Introduction to food engineering (5th ed.). Amsterdam, Netherlands: 

Academic Press. ISBN: 9780123985309. 

Web links and Video Lectures (e-Resources):   

1. Fundamentals of Food Process Engineering (NPTEL) – https://nptel.ac.in/courses/126105011  

2. Thermal Operations in Food Process Engineering (NPTEL) – https://nptel.ac.in/courses/126105018  

3. Food Science and Technology (NPTEL) – https://onlinecourses.nptel.ac.in/noc25_ag04/preview  

4. Engineering Properties of Biological Materials (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=243  

5. Food Chemistry and Human Nutrition (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=210  

6. Post Harvest Engineering and Technology (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=236  

7. FAO Food Quality and Safety Resources – https://www.fao.org/food-safety/en/  

8. Virtual Labs – Food Engineering and Technology – https://vlab.co.in/broad-area-biotechnology-and-

biomedical-engineering  

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. ICT-enabled teaching using multimedia and animations. 

2. Experimental demonstrations for engineering property measurements. 

3. Problem-based learning through agricultural and food industry case studies. 

4. Industrial visits and seminar presentations on food quality and processing applications. 

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester End 

Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 

of CIE and SEE is at least 40 out of 100 marks. 
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Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

3.  Assignment / Seminar / Case Study 10 

4.  Case Study Presentation / Mini Project 15 
 

Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each activity): 

 
 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Technical 

Knowledge 

(CO1, CO2) 

Demonstrates 

excellent 

understanding of 

engineering and food 

science concepts 

Shows good 

understanding 

with minor 

errors 

Basic 

understanding 

of concepts 

Limited 

understanding 

Unable to 

understand 

concepts 

Analytical 

Ability (CO2, 

CO3) 

Accurately analyzes 

and applies 

engineering property 

data 

Performs 

analysis with 

few mistakes 

Performs 

basic analysis 

Incomplete or 

weak analysis 

Unable to 

analyze data 

Practical/Appl

ication Skills 

(CO3, CO5) 

Effectively applies 

concepts to practical 

problems and case 

studies 

Applies 

concepts with 

minimal 

guidance 

Applies 

concepts 

partially 

Requires 

significant 

guidance 

Unable to 

apply concepts 

Communicatio

n & 

Presentation 

(CO4, CO5) 

Excellent 

presentation, 

organization and 

communication skills 

Good 

presentation 

and 

communication 

Satisfactory 

presentation 

Poor 

communication 

skills 

Unable to 

present ideas 

clearly 
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Suggested Learning Activities may include (but are not limited to): 

 

- Course Project  

- Case Study Presentation 

- Programming Assignment 

- Tool/Software Exploration 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 

Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

5.  Assignment Writing 6 

6.  Industrial Visit Report 2 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

5.  Online Technical Quiz 2 

6.  Technical Report Preparation 2 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The 

continuous internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the 

remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as 

per the rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become 

eligible to appear for the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 
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Mechanics of Materials & Machine  
Course Code 1BAG304  Scheme 2025 

Type of Course PCC  Semester III 

Teaching Hours/Week (L:T:P)  3:  0 : 0 CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42:   0     :   0  :     48  : 90 
SEE Marks 50 

Credits 3 Total Marks 100 

Examination type (SEE) Theory Exam Hours 03 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Understand stress, strain, and elastic properties of materials. 

CO2: Analyze shear force and bending moment in beams. 

CO3: Explain and analyze simple mechanisms and their motion. 

CO4: Understand gear systems and calculate gear train velocity ratios. 

CO5: Apply machine design principles to design levers and springs. 

Module-1 

Simple Stresses & Strains: Stress, strain, Elasticity and plasticity, Types of stresses & strains, Hooke’s law, stress – 

strain diagram for mild steel, Working stress, Factor of safety, Lateral strain, Poisson’s ratio & volumetric strain, 

Elastic moduli & the relationship between them.  

Number of Hours: 08 

Module-2 

Shear Force and Bending Moment Diagrams: Definition of beam, Types of beams, Types of supports, types of 

load, Concept of shear force and bending moment, S.F and B.M diagrams for cantilever, simply supported and 

overhanging beams subjected to point loads, uniformly distributed loads, uniformly varying loads and combination 

of these loads, Point of contra flexure. 

Number of Hours: 09 
Module-3 

Simple mechanism: Kinematic link or element, Kinematic pairs and its classification, kinematics chain, 

mechanism, Inversion, machine, structure, Degrees of freedom, Mobility of Mechanism.  

Velocity and Acceleration Analysis: determination of velocity and acceleration of four bar mechanism, slider 

crank mechanism using graphical method.  

 

Number of Hours:09 

Module-4 

Gears and Gear Trains: Gears, classification of gears, Gear terminology, Law of gearing, velocity of sliding between 

two teeth in mesh. Length of path of contact, length of arc of contact, contact ratio of spur gear.  

Gear Trains: Simple, compound, reverted and Epicyclic trains. Velocity ratio of a simple gear train and simple 

Problems. 

 

 

Number of Hours:08 

Module-5 

Machine Design – Definition, Design Model, Classification of machine design, General considerations in machine 
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design, and General procedure in machine design. Fundamental units, Mass and Weight, inertia, laws of motion, 

force, moment of force, couple mass density, torque, work, power and energy.  

LEVERS – Introduction, application of levers, design of lever hand levers, foot lever, and cranked lever. Springs – 

Introduction, types of springs, material for helical springs, spring wire, terminology 

Number of Hours:08 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Strength of Materials, S. S. Bhavikatti, Vikas Publishing House, 4th Edition, 2010. 

2. Strength of Materials, R. K. Bansal, Laxmi Publications, 6th Edition, 2018.  

3. Strength of Materials, G. B. K. Das & U. A. Das, McGraw Hill Education, 3rd Edition, 2018. 

4. Theory of Machines, S. S. Rattan, McGraw Hill Education, 5th Edition, 2019. 

5. Kinematics and Dynamics of Machinery – J. S. Rao & R. V. Dukkipati, New Age International, 2nd Edition, 

2006. 

6. Theory of Machines, R. K. Bansal, Laxmi Publications, 5th Edition, 2019.  

7. Machine Design, V. B. Bhandari, McGraw Hill Education, 4th Edition, 2017.  

8. Machine Design, R. S. Khurmi & J. K. Gupta, Eurasia Publishing House, 14th Edition, 2019. 

Reference books / Manuals: 

1. Mechanics of Materials, Ferdinand P. Beer, E. Russell Johnston Jr., John T. DeWolf and David F. Mazurek, 

McGraw Hill Education, 8th Edition, 2020.  

2. Mechanics of Materials, R. C. Hibbeler, Pearson Education, 10th Edition, 2018.  

3. Theory of Machines and Mechanisms, John J. Uicker Jr., Gordon R. Pennock and Joseph E. Shigley, Oxford 

University Press, 5th Edition, 2017.  

4. Design of Machine Elements, V. M. Faires, Macmillan Publishing Company, 4th Edition, 1965. Mechanical 

Engineering Design, Joseph E. Shigley, Richard G. Budynas and J. K 

Web links and Video Lectures (e-Resources):   

• NPTEL – Strength of Materials  

• NPTEL (SWAYAM) – Strength of Materials Video Course  

• MIT OpenCourseWare – Mechanics of Materials  

• YouTube NPTEL Lecture – Strength of Materials (Lecture 12)  

• YouTube NPTEL Lecture – Strength of Materials (Lecture 28)  

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Interactive Problem-Solving Sessions 

2. Simulation and Animation-Based Learning 

3. Model Demonstrations and Laboratory Activities 

4. Flipped Classroom and Case Study Approach  
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Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 

marks, i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined 

total of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests (IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Technical Seminar/Presentation 15 

2.  Assignment on Numerical Problem Solving 10 
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Rubrics for Learning Activity 1:  

Technical Seminar/Presentation (15 Marks) 

Topics should be related to strength of materials, mechanisms, gears, or machine design innovations. 

 

Performance 

Indicator 

(CO/PO 

Mapping) 

Excellent Good Fair Needs 

Improvement 

PI-1: 

Understanding 

of Stress, Strain 

and Beam 

Analysis (CO1, 

CO2 / PO1) 

Demonstrates 

thorough 

understanding 

with accurate 

explanations and 

examples (4) 

Demonstrates 

good 

understanding 

with minor errors 

(3) 

Demonstrates 

basic 

understanding 

with some 

inaccuracies (2) 

Limited 

understanding of 

concepts (1) 

PI-2: Analysis of 

Mechanisms and 

Gear Systems 

(CO3, CO4 / PO2) 

Performs accurate 

analysis and 

interpretation 

with clear 

reasoning (4) 

Performs analysis 

with few errors 

(3) 

Performs basic 

analysis with 

moderate errors 

(2) 

Inadequate 

analysis and 

interpretation (1) 

PI-3: Application 

of Machine 

Design 

Principles (CO5 

/ PO3) 

Effectively applies 

design principles 

to practical 

situations (4) 

Applies design 

principles with 

minor errors (3) 

Basic application 

of design 

principles (2) 

Limited 

application of 

concepts (1) 

PI-4: 

Communication 

and 

Presentation 

Skills (PO10) 

Excellent 

organization, 

clarity, confidence, 

and response to 

questions (3) 

Good organization 

and 

communication 

skills (2) 

Adequate 

presentation with 

some 

shortcomings (1) 

Poor 

communication 

and organization 

(0.5) 

 

Rubrics for Learning Activity 1:  

Assignment on Numerical Problem Solving (10 Marks) 

Solve problems related to stress analysis, beam reactions, mechanisms, gear trains, and machine design.
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Performance 

Indicator (CO/PO 

Mapping) 

Excellent Good Fair Needs Improvement 

PI-1: 

Understanding of 

Engineering 

Concepts (CO1, 

CO2 / PO1) 

Demonstrates 

excellent 

understanding and 

correct application 

of concepts (4) 

Demonstrates good 

understanding with 

minor errors (3) 

Demonstrates 

basic 

understanding 

with some errors 

(2) 

Demonstrates limited 

understanding of 

concepts (1) 

PI-2: Accuracy of 

Numerical 

Calculations (CO3, 

CO4 / PO2) 

All calculations are 

accurate and 

systematic (3) 

Most calculations 

are accurate with 

minor mistakes (2) 

Calculations 

contain several 

errors (1) 

Calculations are 

largely incorrect (0.5) 

PI-3: Application of 

Design Principles 

and Problem-

Solving Approach 

(CO5 / PO3) 

Applies 

appropriate 

methods and 

design principles 

correctly (3) 

Applies methods 

with minor errors 

(2) 

Applies methods 

with moderate 

errors (1) 

Unable to apply 

appropriate methods 

effectively (0.5) 

 

 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

 

- Case Study Presentation 

 

- Programming Assignment 

 

- Tool/Software Exploration 

 

- Literature Review 

 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

 

- GATE-based Aptitude Test 

 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

 

- Any other relevant and innovative academic activity 

 

- Use of MOOCs and Online Platforms 
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Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

  

Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment on Stress, Strain, Shear Force and Bending Moment 

Problems 

4 

2.  Seminar on Recent Developments in Machine Design, 

Mechanisms, and Gear Systems 

4 

3.  Case Study and Model Demonstration of Mechanisms, Gear 

Trains, and Levers 

3 

4.  Mini Project/Design Exercise on Simple Machine Elements 

(Levers, Springs, Gear Systems) 

3 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Completion of NPTEL/MOOC modules on Strength of Materials 

and Theory of Machines 

4 

2.  Study and Review of Industrial Applications of Beams, Gears, 

and Machine Elements 

4 

3.  Preparation of Technical Reports on Advanced Materials and 

Machine Components 

3 

4.  (Solving GATE/Competitive Examination Problems Related to 

Course Topics 

3 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The 

continuous internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the 

remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as 

per the rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become 

eligible to appear for the SEE. 

 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 
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AGROCHEMICALS AND THEIR APPLICATIONS 
Course Code 1BAG305 Scheme 2025 

Type of Course PCC Semester III 

Teaching Hours/Week (L:T:P)  (2:2:0:0) CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42:0:0:48 
SEE Marks 50 

Credits 03 Total Marks 100 

Examination type (SEE) Theory Exam Hours 03 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

1 .  Understand the basic concepts of agrochemicals and their applications in agriculture. 

2 .   Understand naturally occurring and synthetic chemical agents used for protecting crops in field as well as 

in storage. 

3 .  Understand the role of naturally occurring crop protecting chemical agents in fostering organic farming. 

4 .  Understand the impact of agrochemicals on environmental, animal, and human health 

5 .  Understand the regulatory mechanism of agrochemicals at national and international levels 

6 .  Acquire necessary basic knowledge on agrochemicals so as to evolve engineering strategies for their  

            optimal and judicial applications in field as well as storage conditions, based on learning outcomes from other      

courses 

 

Module-1 

Naturally Occurring Pesticides 

Pest: Definition and classification; Economic Threshold Level & Economic Injury Level (ETL & EIL); Economic loss of 

agricultural produce due to pest problems: insects, diseases, rodents and weeds; Classification of pesticides.  

Sources and utility of naturally occurring insecticides; Working principles of botanical insecticides such as 

Natural Pyrethroids, Nicotine, Rotenone, Azadirachtin (Neem) and Karanja; Pest control properties of plant 

hormones, phytoalexins and essential oils; Advantage and limitations of naturally occurring crop protection agents; 

Juvenile Hormones (JH), Juvenile Hormone mimics and Anti-JH; chemosterilants, Insect Antifeedants, Insect 

attractants and repellents; microbial pesticides and biocontrol agents. 

 

 

Number of Hours:8 

Module-2 

 Synthetic Crop Protection Agents 

History, scope and principles of chemical insect control; Synthetic insecticides, bactericides, fungicides, 

nematicides, rodenticides, weedicides; Classification of major groups of insecticides (organochlorine, organo-

phosphates, Carbamates, synthetic pyrethroids, neonicotinoids), fungicides (inorganics, dithiocarbamates, OP ’s, 

phenols, quinines, carboxamides, azoles, methoxyacrylates);  

Herbicides - Major classes; Mode of action of different groups of insecticides and fungicides; Plant growth 

regulators – auxins, gibberellins, cytokinins, ethylene, abscisic acid; Brassinolides 

 

Number of Hours :8 

 

 
Module-3 

 Chemicals used for storage and preservation 

Major storage pests of economic importance causing damage during storage of food grains; Strategies involving 

storage bags, storage structures and storage conditions;  

Pesticides and fumigants used in controlling insects and rodents during storage 

Number of Hours:8 

Module-4 
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Pesticide Formulations 

Basic concepts of pesticide formulation - classification - solid and liquid formulations; properties and uses; 

Adjuvants - carriers/ diluents, surfactants, encapsulants, binders, anti-oxidants, stabilizers, humicants; Pesticide 

application devices and quality of deposits; Types of spray appliances, nanotechnology in crop protection.  

Pesticide residue: Concept, definition, significance and analysis as per BIS specifications, HACCP principles, 

Agrochemicals in water, soil, air and non-target organisms- status, impact, monitoring, etc; Minimum Residue 

Levels for Export 

Number of Hours:8 

Module-5 

Agrochemicals – Regulation and Quality Control  

Production, consumption and trade statistics of pesticides and fertilizers; banned and restricted pesticides, 

registration and quality control of insecticides;  

Laws, Acts and Rules governing registration and regulations of agrochemical production and use; key provisions of 

the Insecticides Act (1968), Environmental Protection Act (1986).  

Number of Hours:8 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Agrochemicals and Pest Management” by T.V. Sathe. Daya Publishing House (2003) ISBN: 8170353092, 

9788170353096 

2.  Agrochemicals and Sustainable Agriculture” By N.K. Roy. Associated Publishing Company (2021). 

ISBN: 9788186580110 

3. Agrochemicals” By Singh Ranjit. LAP Lambert Academic Publishing. ISBN: 9786139851997 

 

Reference books / Manuals: 

1.  A textbook of Fertilizers” By Deepak Ranjan Biswas. New India Publishing Agency, New Delhi. “Pesticide Regulation Handbook” By Greene Jan. Taylor and Francis Ltd, ISBN: 9781315896366, 9781315896366 

  2. The Complete Technology Book on Pesticides, Fungicides, Herbicides (Agrochemicals) with Formulae, 

manufacturing Process, Machinery and Equipment Details” By Himadri Panda. 2nd Revised Edition. Published by 

NIIR Project Consultancy Services (2022), ISBN: 9788195577538 

  3. Sittig’s Handbook of Pesticides and Agricultural Cheamicals” Editted By Stanley A. Greene and Richard 

P. Pohanish. Elsevier (2005). ISBN: 978-0-8155-1516- 

Web links and Video Lectures (e-Resources):   

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Case-Based Teaching on pesticide residue incidents and regulatory actions.  

2. Problem-Based Learning (PBL) involving pest management strategies.  

3. ICT-enabled demonstrations of pesticide formulations and application equipment.  

4. Expert lectures from agrochemical industries and agricultural departments.  

5. Field visits to agrochemical manufacturing units, pesticide testing laboratories, or storage facilities. 

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 
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of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Assignment / Seminar / Case Study 10 

2.  Case Study Presentation / Mini Project 15 

 

 Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each activity): 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

comprehensive 

understanding of 

agrochemicals, 

classifications, 

and applications 

with relevant 

examples (4) 

Demonstrat

es good 

understandi

ng with 

minor 

inaccuracies 

(3) 

Demonstrates 

basic 

understanding 

with some 

errors (2) 

Limited 

understanding 

of concepts (1) 

Unable to 

explain 

fundamental 

concepts (0) 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Critically 

analyzes impacts 

and regulations 

with appropriate 

justification (3) 

Good 

analysis 

with minor 

gaps (2.5) 

Basic analysis 

with limited 

justification (2) 

Inadequate 

analysis (1) 

No meaningful 

analysis (0) 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Excellent 

organization, 

clarity, technical 

content, and 

presentation (3) 

Good 

communicat

ion and 

organizatio

n (2) 

Satisfactory 

presentation 

with some 

deficiencies 

(1.5) 

Poor 

presentation 

and 

communication 

(1) 

Presentation/r

eport not 

submitted or 

unacceptable 

(0) 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

- Case Study Presentation 

- Programming Assignment 

- Tool/Software Exploration 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 
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Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment Writing 6 

2.  Industrial Visit Report 2 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Online Technical Quiz 2 

2.  Technical Report Preparation 2 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The 

continuous internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the 

remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as 

per the rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become 

eligible to appear for the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 
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Machine Drawing and GD&T Lab  Scheme 2025 
Course Code 1BAGL306  Semester III 

Teaching Hours/Week (L:T:P) 0: 0   : 2 CIE Marks 50 

Total Hours of Pedagogy L:T:P:SLTW 0:   0:   28:02 SEE Marks 50 

Credits 1 Total Marks 100 

Examination type (SEE) Practical Exam Hours 3 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Apply principles of machine drawing, limits, fits, tolerances, and Geometric Dimensioning & 

Tolerancing (GD&T) standards in engineering drawings. 

CO2: Create accurate 2D sketches and 3D parametric models of machine elements and components 

using CAD software  

CO3: Develop detailed drawings of machine elements such as threads, keys, screw jacks, and 

sectional views in accordance with industrial standards. 

CO4: Prepare assembly and part drawings of mechanical components through CAD tools and manual 

drafting techniques. 

CO5: Perform reverse engineering of simple mechanical devices by measurement, sketching, 

modeling, and generating assembly drawings. 

 

Note:  

1. The laboratory syllabus consists of PART-A and PART-B. While PART-A has 6 conventional 

experiments, PART-B has 6 typical open-ended experiments. The maximum marks for the 

laboratory course are 100.  

2. Both PART-A and PART-B are considered for CIE and SEE.  

3.  Students have answer 1(one) question from PART-A and 1(one) question from PART-B.  

a. The questions set for SEE shall be from among the experiments under PART-A. It is evaluated for 

70 marks out of the maximum 100 marks.  

b. The open-ended question set for SEE shall be any other open-ended question and not selected 

from the experiments under PART-A. It shall be evaluated for 30 marks.  

4. For Continuous Internal Evaluation (CIE) during the semester, classwork shall typically include open-

ended questions from Part-B, along with other similar questions designed to enhance the students’ 
skills. 

 

PART – A  

FIXED SET OF EXPERIMENTS 

 

1. Introduction to computer aided sketching, review of graphical interface of the software, review of 2D 

sketching, Parametric solid modelling, (These topics to be studied as a review) 

2. Limits, fits and tolerances: Introduction, fundamentals of tolerances, Deviations, Methods of placing 

limit dimensions, Type of fits with symbols and applications, Geometrical tolerances on drawings, 

Standard followed in industry. 

3. Geometrical Dimensioning and Tolerances (GD&T): Introduction, Fundamental tolerances, 

Deviations, Methods of placing limit dimensions, machining symbols, type of fits with symbols and 

applications, geometrical tolerances on drawings, standard followed in industry. 

4. The basics of sketching and modelling: Explore Fusion 360 use interface, creating basic 2D sketches, 

Creating 3D models, Creating simple 3D body with sections.  

5. Thread forms, : Terminology, ISO,Metric, BSW, Square, ACME, Seller, American standard threads 

6. Drafting 3D and section views of Keys: Parllel, Taper and Feather key using software. 

7. Assembly drawing  of Screw Jack.(Manual and also on software) 
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PART – B 

OPEN ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined and 

students are given the freedom to explore, design, and conduct the experiment based on the problem 

statements as per the concepts defined by the course coordinator. It encourages creativity, critical thinking, 

and inquiry-based learning. 

1. Assembly drawing of Plumber block. 

2. Assembly drawing of connecting rod 

3. Assembly drawing of Tailstock. 

4. Preparation of detailed part drawings and assembly drawings of a mechanical device using CAD 

software. 

5.  Reverse engineering of a mechanical device by disassembly, measurement of components, 

preparation of part sketches, and development of assembly drawings using CAD software. 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1.  N.D.Bhat, “Machine Drawing”, Charotar Publishing house pvt.Ltd.,2023 

2.  K.R.Gopalkrishna, A.S.Ravindra, “Computer aided machine drawing”,Subhas publication, 

2015. 

Reference books / Manuals: 

1. K.L.Narayana,P.Kannaiah, K.Venketta Reddy, “Machine Drawing”,New age international, 2009. 

Web links and Video Lectures (e-Resources):   

1.https://onlinecourses.swayam2.ac.in/e-learning/preview/nou25_me10 

2. Vladimir Mariano, Designing for 3D Printing with Fusion 360, Udemy 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1.Videos 

2.Diassembly and assembly 

3. Revwerse engineering technique. 

4.Black board teaching. 

5.Manual drawing  and computer aided drawing.  
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Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

For both CIE and SEE, the student is required to conduct one experiment each from both Part A and Part B. 

 

Rubrics for CIE – Continuous assessment: 

 

 

 

 

 

 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrate

s complete 

understandi

ng and 

correct 

application 

of standards 

Good 

understanding 

with minor 

errors 

Basic 

understandin

g with 

occasional 

mistakes 

Limited 

understanding 

Unable to explain 

concepts 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Produces 

accurate and 

fully 

constrained 

models/draw

ings 

Minor drafting 

errors 

Acceptable 

model with 

some errors 

Significant 

errors 

requiring 

correction 

Unable to 

complete 

drawing 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Accurate 

assembly 

with proper 

dimensions 

and 

annotations 

Minor 

omissions 

Moderately 

accurate 

assembly 

Incomplete 

assembly 

drawing 

Unable to 

prepare 

assembly 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Measurement

s, sketches, 

and analysis 

are highly 

accurate 

Good accuracy 

with minor 

errors 

Acceptable 

accuracy 

Inaccurate 

measurements 

Unable to 

perform task 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Excellent 

record, 

presentation, 

and 

communicati

on 

Good 

documentation 

Satisfactory 

documentati

on 

Incomplete 

record 

Incomplete 

record 
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Rubrics for SEE / CIE Test: 

 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Complete 

understandin

g and 

independent 

execution 

Good 

understanding 

Partial 

understan

ding 

Requires 

significant 

guidance 

Unable to 

proceed 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Fully 

conforms to 

BIS/ISO 

standards 

Minor 

deviations 

Acceptabl

e quality 

Several errors Does not meet 

standards 

Performance 

Indicator-3 

(CO/PO 

Mapping)  

Efficient and 

error-free use 

of CAD tools 

Good use of 

tools 

Basic use 

of tools 

Frequent 

assistance 

required 

Unable to use 

tools 

Performance 

Indicator4 

(CO/PO 

Mapping) 

Professional-

quality 

drawing/mod

e 

Good quality 

output 

Satisfactor

y output 

Incomplete output Incorrect output 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Excellent 

explanation 

and 

justification 

Good 

explanation 

Average 

explanatio

n 

Limited 

explanation 

Unable to answer 
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Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 

 

 

 

 

 

 

 

17082026



30 

 

 

Advanced Python Program 
Course Code 1BAGL307A Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 
Semester III 

Teaching Hours/Week (L :T : P) 0:  0  : 2 CIE Marks 50 

Total Hours of Pedagogy L :T:P:SL:TW 0:0 28  :0   :02 SEE Marks 50 

Credits 1 Total Marks 100 

Type of Examination  Practical Exam Hours 2 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Apply advanced Python programming constructs such as functions, modules, exception handling, file 

handling and packages to solve agricultural engineering problems. 

2. Analyze agricultural datasets using NumPy and pandas by performing data cleaning, missing-value 

handling, filtering, grouping, unit conversion and summary statistics. 

3. Create and interpret meaningful visualizations for crop, soil, rainfall, irrigation, weather, sensor and 

farm machinery datasets using Python visualization libraries. 

4. Develop small modular Python-based agricultural applications using files, databases, APIs and basic 

decision-support or machine-learning workflows with proper documentation and result 

interpretation. 

 

SET OF EXPERIMENTS 

 

1. Write a Python program to read a crop observation CSV file and display basic dataset details such as 

number of records, column names, data types, missing values and summary statistics. Compute crop-

wise and area-wise average yield values. 

2. Develop a Python program using functions and exception handling to calculate seed rate, fertilizer 

requirement and irrigation water requirement for a given crop based on user input. Validate the 

input values and display suitable error messages. 

3. Write a Python program using NumPy to store and process soil parameter values such as pH, 

nitrogen, phosphorus, potassium, moisture and temperature. Compute mean, maximum, minimum, 

standard deviation and identify abnormal values. 

4. Perform data cleaning on a rainfall or irrigation dataset using pandas. Handle missing values, remove 

duplicate records, convert units where required, sort the records and generate a cleaned summary 

table. 

5. Analyze crop-yield data using pandas. Group the data based on crop type, season or location and 

compute total production, average yield, highest-yielding crop and lowest-yielding crop. 

6. Create visualizations for agricultural data using Matplotlib. Plot rainfall trends, crop yield 

comparison, soil moisture variation and fertilizer usage using line plots, bar charts, scatter plots and 

histograms. 

7. Develop a modular Python program using classes and objects for a farm system. Create classes such 

as Crop, SoilSample, IrrigationPump or FarmMachine and compute useful agricultural indicators. 

8. Write a Python program to read weather data from a JSON file or sample API response. Extract 

temperature, humidity, rainfall and wind speed values and generate a simple farm advisory message. 

9. Create a SQLite database for storing farmer field records such as farmer name, crop, land area, 

irrigation type, soil pH and yield. Perform insert, update, delete and search operations using Python. 
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10. Develop a rule-based smart irrigation decision-support program using soil moisture, rainfall forecast, 

crop stage and field capacity. Display whether irrigation is required, not required or needs 

monitoring. 

11. Build a simple crop-yield prediction model using historical rainfall, temperature, soil pH, fertilizer 

usage and yield data. Split the dataset into training and testing sets, train a basic regression model 

and display prediction accuracy. 

12. Design a mini agricultural data analytics application using Python that reads a dataset, cleans the 

data, visualizes important trends, applies a simple rule-based or machine-learning approach and 

presents the final result with observations, limitations and reproducible code. 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Jake VanderPlas, Python Data Science Handbook: Essential Tools for Working with Data, 2nd Edition, 

O’Reilly Media, 2022. 

2. Wes McKinney, Python for Data Analysis: Data Wrangling with pandas, NumPy, and Jupyter, 3rd 

Edition, O’Reilly Media, 2022. 

3. Al Sweigart, Automate the Boring Stuff with Python: Practical Programming for Total Beginners, No 

Starch Press. 

Reference books / Manuals: 

1. Eric Matthes, Python Crash Course: A Hands-On, Project-Based Introduction to Programming, 3rd 

Edition, No Starch Press, 2023. 

2. Luciano Ramalho, Fluent Python: Clear, Concise, and Effective Programming, 2nd Edition, O’Reilly 

Media, 2022. 

3. Brett Slatkin, Effective Python: 125 Specific Ways to Write Better Python, 3rd Edition, Addison-

Wesley Professional, 2025. 

4. David Beazley and Brian K. Jones, Python Cookbook: Recipes for Mastering Python 3, 3rd Edition, 

O’Reilly Media, 2013. 

5. scikit-learn User Guide, scikit-learn Official Documentation. 

6. Official Python Documentation, Python Software Foundation. 

 

Web links and Video Lectures (e-Resources):   

1. NumPy Documentation: https://numpy.org/doc/stable/  

2. pandas Documentation: https://pandas.pydata.org/docs/  

3. Matplotlib Documentation and Tutorials:  

https://matplotlib.org/stable/ 

https://matplotlib.org/stable/tutorials/index.html  

4. scikit-learn User Guide: https://scikit-learn.org/stable/user_guide.html  

5. SQLite using Python, sqlite3 Documentation: https://docs.python.org/3/library/sqlite3.html  

6. Jupyter Documentation: https://docs.jupyter.org/en/latest/  

7. Google’s Python Class: https://developers.google.com/edu/python  

8. NPTEL: Python for Data Science, Prof. Ragunathan Rengasamy, IIT Madras  

https://onlinecourses.nptel.ac.in/noc22_cs32/preview 

9. NPTEL: Data Analytics with Python, Prof. A. Ramesh, IIT Roorkee  

https://onlinecourses.nptel.ac.in/noc21_cs45/preview 

10. NPTEL: Precision Agriculture, Prof. Kishore Chandra Swain, Visva-Bharati University / IIT Kharagpur 

https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_ag02 
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Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Progressive Skill-Based Learning: Experiments may be arranged from simple file reading and basic 

computations to data analysis, visualization, database handling and simple decision-support 

applications. This helps students gradually move from basic Python syntax to applied Python 

programming. Simple Evaluation Method: Faculty may use a checklist to verify completion of each 

skill, such as file handling, functions, NumPy, pandas, visualization, database operations and final 

application integration. 

2. Case-Based Agricultural Learning: Programming activities may be connected with agricultural 

engineering cases such as seed-rate calculation, fertilizer requirement estimation, irrigation water 

requirement, soil pH analysis, rainfall trend analysis, crop-yield comparison, farm machinery log 

analysis and farmer field-record management. Simple Evaluation Method: Faculty may ask students 

to submit a short case note explaining the agriculture problem, input data, Python logic, output and 

interpretation. 

3. ICT-Enabled Tool-Based Learning: Students may use tools and libraries such as Jupyter Notebook 

or Google Colab, NumPy, pandas, Matplotlib, CSV/JSON handling, SQLite and introductory scikit-learn. 

The focus shall be on simple usage, clear output and agricultural interpretation rather than complex 

coding. Simple Evaluation Method: Faculty may evaluate submitted notebooks, source code, 

execution screenshots, output tables, plots and correct use of required Python libraries. 

4. Pair Programming and Peer Debugging: Students may work in pairs during selected lab sessions to 

identify syntax errors, logical errors, incorrect formulas, missing data and wrong outputs. This 

improves confidence among slow learners and encourages collaborative problem solving. Simple 

Evaluation Method: Faculty may use a peer-debugging checklist where students record the errors 

identified, corrections made and final verified output. 

5. Experiential Field-Based Learning: Students may collect small sample data from nearby farms, 

college fields, weather reports, soil-test examples or machinery records wherever possible. This 

makes the lab relevant to both rural and urban learners and improves practical understanding. 

Simple Evaluation Method: Students may submit a small data sheet with source details, 5–10 

records, basic analysis and one practical observation related to agriculture. 

6. Mini Project-Based Learning: At the end of the lab cycle, students may integrate file handling, data 

cleaning, visualization and simple rule-based logic or prediction into a small agriculture-oriented 

Python application. The final activity may include crop-yield analysis, irrigation recommendation, soil 

data interpretation or farmer field-record management. Simple Evaluation Method: Faculty may 

evaluate the mini application based on problem understanding, dataset usage, working code, output 

presentation, agriculture relevance, limitations and documentation. 
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Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

 

Rubrics for SEE / CIE Test: 

 

 Superior Good Fair Needs 

Improvement 

Unacceptab

le 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates excellent 

understanding of Python 

concepts, functions, 

modules, NumPy, 

pandas and visualization 

libraries with correct 

implementation (6) 

Demonstrates 

good 

understanding 

with minor 

errors (5) 

Demonstrates 

basic 

understanding 

with some 

inaccuracies 

(4) 

Limited 

understanding of 

concepts (2-3) 

Unable to 

demonstrate 

understandin

g (0-1) 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs complete data 

analysis and develops 

effective solutions with 

proper logic (8) 

Performs 

analysis with 

minor errors (6-

7) 

Performs basic 

analysis with 

moderate 

errors (4-5) 

Limited 

analytical ability 

(2-3) 

Unable to 

analyze data 

or solve 

problems (0-

1) 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Generates meaningful 

visualizations, interprets 

results accurately and 

maintains excellent 

documentation (8) 

Good 

visualization and 

interpretation 

with minor gaps 

(6-7) 

Adequate 

visualization 

and 

interpretation 

(4-5) 

Poor 

interpretation 

and incomplete 

documentation 

(2-3) 

No 

meaningful 

visualization/

documentatio

n (0-1) 

Performance 

Indicator4 

(CO/PO 

Mapping) 

Well-structured, 

modular, error-free code 

with complete report 

submission (8) 

Mostly correct 

code with minor 

issues (6-7) 

Functional 

code with some 

logical errors 

(4-5) 

Incomplete 

execution and 

report (2-3) 

Code not 

executable/re

port not 

submitted (0-

1) 

Performance 

Indicator4 

(CO/PO 

Mapping) 

Demonstrates excellent 

understanding of Python 

concepts, functions, 

modules, NumPy, 

pandas and visualization 

libraries with correct 

implementation (6) 

Demonstrates 

good 

understanding 

with minor 

errors (5) 

Demonstrates 

basic 

understanding 

with some 

inaccuracies 

(4) 

Limited 

understanding of 

concepts (2-3) 

Unable to 

demonstrate 

understandin

g (0-1) 
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• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Clearly 

understand

s problem 

and 

develops 

an optimal 

solution 

approach 

(5) 

Good 

understandi

ng with 

minor 

omissions 

(4) 

Basic 

underst

anding 

of 

problem 

(3) 

Limited 

understanding 

(2) 

Unable to 

understand 

problem (0-1) 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Develops 

complete 

and correct 

program 

with 

proper 

logic and 

modularity 

(7) 

Program 

works with 

minor errors 

(5-6) 

Program 

partially 

works 

(3-4) 

Significant 

errors in 

implementatio

n (1-2) 

Unable to 

implement 

solution (0) 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Accurately 

processes 

data and 

presents 

meaningful 

visual 

outputs (4) 

Good data 

handling 

with minor 

errors (3) 

Basic 

data 

handling 

and 

visualiza

tion (2) 

Limited 

analysis and 

visualization 

(1) 

No meaningful 

output (0) 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Excellent 

demonstrat

ion with 

clear 

interpretati

on and 

justificatio

n of results 

(4) 

Good 

explanation 

and 

demonstrati

on (3) 

Adequat

e 

explanat

ion (2) 

Poor 

explanation (1) 

Unable to 

explain results 

(0) 
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Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 
Note: Can add Engineering & IT tool usage based on the nature of the course 
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Crop Production Technology Lab - Field Crops 
Course Code 1BAGL307B Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 
Semester III 

Teaching Hours/Week (L :T : P) 0:0:2  CIE Marks 50 

Total Hours of Pedagogy L :T:P:SL:TW 0: 0 : 28 : 2: 30 SEE Marks 50 

Credits 01 Total Marks 100 

Type of Examination  Practical Exam Hours 3 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

1. Understand soil properties and determine soil moisture and bulk density using standard methods.  

2. Identify and classify field crops, seeds, and weeds and understand their management practices.  

3. Apply appropriate seed treatment, sowing, planting, and nutrient management techniques in field 

crops.  

4. Calculate seed rate, plant population, and spacing for optimum crop production.  

5. Estimate biological and economic yield and develop practical skills in crop production practices 

SET OF EXPERIMENTS 

1. Identification and classification of important field crops based on their characteristics. 

2. Study of seeds and seed treatment methods adopted in field crops. 

3. Calculation of plant population, seed rate and crop spacing for maintaining optimum field density. 

4. Study of cropping systems and crop rotations in field crops. 

5. Study of different bio-fertilizers used for field crops. 

6. Preparation and study of vermicompost and green manuring methods. 

7. Study of irrigation methods and irrigation scheduling in field crops. 

8. Identification of weeds and study of weed management practices in field crops. 

9. Study of major insects, pests, and diseases of field crops. 

10. Estimation of biological yield and economic yield of selected field crops. 

11. Study of Nutrient Deficiency Symptoms in Field Crops. 

12. Field Visit and Crop Stand Evaluation 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Agronomy of Field Crops By S. R. Reddy 

2. Text Book of Field Crop Production By  Rajendra Prasad 

Reference books / Manuals: 

1. Practical Manual B. Sc. (Hons.) Agriculture Practical Crop Production–I (Kharif crops) 

2. ICAR e-Course Practical Crop Production Manuals 

Web links and Video Lectures (e-Resources):   

https://share.google/88kfnQFvyyDUgLCkx 

https://agri-bsc.kkwagh.edu.in/uploads/department_syllabus/2018-07-

111531290554Sullabus%20B%20Sc%20(Hons)%20Agriculture-%202-8-2017%20-

Final.1531290554.pdf 
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Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Classroom teaching using charts, models, PPTs, and videos for better understanding of concepts.  

2. Laboratory experiments and field demonstrations to provide hands-on practical knowledge.  

3. Group discussions, seminars, and quizzes to improve student participation and learning.  

4. Field visits and exposure to agricultural farms for observing crop production practices.  

5. Problem-solving exercises and practical assignments to develop analytical and technical skills. 

Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined set 

of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be scaled 

down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester /after 

completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks scored shall 

be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

 

 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

thorough 

understanding of 

soil properties, 

crops, seeds, weeds, 

and crop production 

practices with 

accurate 

explanations (6) 

Demonstrat

es good 

understandi

ng with 

minor 

errors (5) 

Demonstrates 

basic 

understandin

g with some 

inaccuracies 

(4) 

Limited 

understanding 

of concepts (2-

3) 

Unable to 

explain 

concepts 

correctly (0-1) 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs all 

practical activities 

accurately and 

independently 

following 

recommended 

procedures (8) 

Performs 

activities 

with minor 

guidance 

(6-7) 

Performs 

activities 

with 

moderate 

guidance (4-

5) 

Performs 

activities with 

significant 

errors (2-3) 

Unable to 

perform 

practical 

activities (0-1) 

Performance 

Indicator-

3(CO/PO 

Mapping) 

Records 

observations 

accurately and 

performs 

calculations 

correctly with 

proper 

interpretation (8) 

Records 

observation

s and 

calculations 

with minor 

errors (6-7) 

Adequate 

recording and 

calculations 

(4-5) 

Incomplete 

observations 

and 

calculations (2-

3) 

Unable to 

record or 

calculate 

properly (0-1) 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Maintains excellent 

practical record and 

demonstrates 

concepts 

confidently (8) 

Good record 

maintenanc

e and 

demonstrati

on (6-7) 

Satisfactory 

record and 

demonstratio

n (4-5) 

Poor record 

maintenance 

and 

presentation 

(2-3) 

Record not 

maintained/de

monstration 

unsatisfactory 

(0-1) 
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Rubrics for SEE / CIE Test: 

 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and SEE 

is at least 40 out of 100 marks. 

 Superior Good Fair Needs 

Improvemen

t 

Unacceptabl

e 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Correctly identifies 

and explains all 

specimens and 

concepts (5) 

Identifies 

most 

specimens 

correctly 

(4) 

Basic 

identification 

with some 

errors (3) 

Limited 

identification 

ability (2) 

Unable to 

identify 

specimens (0-

1) 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs 

experiment 

independently with 

correct procedure 

and accuracy (7) 

Performs 

experiment 

with minor 

errors (5-6) 

Performs 

experiment 

with moderate 

guidance (3-4) 

Significant 

procedural 

errors (1-2) 

Unable to 

perform 

experiment 

(0) 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Accurate 

calculations and 

excellent 

interpretation of 

results (4) 

Minor 

calculation 

errors and 

good 

interpretati

on (3) 

Basic 

calculations 

and 

interpretation 

(2) 

Incomplete 

analysis (1) 

Unable to 

analyze 

results (0) 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Excellent responses 

with clear 

understanding and 

confidence (4) 

Good 

responses 

with minor 

gaps (3) 

Satisfactory 

responses (2) 

Limited 

responses (1) 

Unable to 

answer 

questions (0) 
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Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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Spreadsheet for Engineers 

Course Code 1BAGL307C Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 

Semester 
III 

Teaching Hours/Week (L :T : P) 0 : 0 : 2 CIE Marks 50 

Total Hours of Pedagogy L :T:P:SL:TW 0 : 0 : 28 : 0 : 02 SEE Marks 50 

Credits 1 Total Marks 100 

Type of Examination  Practical Exam Hours 2 

Course outcome (Course Skill Set) 

At the end of the course, the student will be able to: 

CO1: Create and customize charts, graphs, and engineering data visualizations using spreadsheets. 

CO2: Apply spreadsheet functions and statistical tools for engineering computations and regression 

analysis. 

CO3: Solve engineering optimization and numerical-method problems using Goal Seek, Solver, and 

iterative techniques.  

CO4: Perform matrix operations and solve systems of engineering equations using spreadsheet tools. 

CO5: Develop VBA-based macros and user-defined functions for automation of engineering 

calculations and data analysis. 

SET OF EXPERIMENTS 

1. Charting: Create an XY scatter graph, XY chart with two Y-Axes, add error bars to your plot, create a 

combination chart 

2. Functions: Computing Sum, Average, Count, Max and Min, Computing Weighted Average, Trigonometric 

Functions, Exponential Functions, Using The CONVERT Function to Convert Units 

3. Conditional Functions: Logical Expressions, Boolean Functions, IF Function, Creating a Quadratic 

Equation Solver, Table VLOOKUP Function, AND, OR and XOR functions 

4. Regression Analysis: Trendline, Slope and Intercept, Interpolation and Forecast, The LINEST Function, 

Multilinear Regression, Polynomial Fit Functions, Residuals Plot, Slope and Tangent, Analysis 

5. Iterative Solutions Using Excel: Using Goal Seek in Excel, Using The Solver To Find Roots, Finding 

Multiple Roots, Optimization Using The Solver, Minimization Analysis, NonLinear Regression Analysis. 

6. Matrix Operations Using Excel: Adding Two Matrices, Multiplying a Matrix by a Scalar, Multiplying Two 

Matrices, Transposing a Matrix, Inverting a Matrix and Solving System of Linear Equations. 

7. VBA User-Defined Functions (UDF): The Visual Basic Editor (VBE), The IF Structure, The Select Case 

Structure, The For Next Structure, The Do Loop Structure, Declaring Variables and Data Types, An Array 

Function The Excel Object Model, For Each Next Structure. 

8. VBA Subroutines or Macros: Recording a Macro, Coding a Macro Finding Roots by Bisection, Using 

Arrays, Adding a Control and Creating User Forms. 

9. Numerical Integration Using Excel: The Rectangle Rule, The Trapezoid Rule, The Simpson's Rule, Creating 

10. a User-Defined Function Using the Simpson's Rule. 

11. Differential Equations: Euler's Method, Modified Euler's Method, The Runge Kutta Method, Solving a 

Second Order Differential Equation 

12. Differential Equations: Euler's Method, Modified Euler's Method, The Runge Kutta Method, Solving a 

Second Order Differential Equation 
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Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

1. McFedries PaulMicrosoft Excel 2019 Formulas And Functions Microsoft Press, U.S, 2019 Edition 

Web links and Video Lectures (e-Resources):   

1. McFedries PaulMicrosoft Excel 2019 Formulas And Functions Microsoft Press, U.S, 2019 Edition 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes. 

Demonstration-Based Learning  

• Each laboratory session shall begin with a demonstration of spreadsheet tools, functions, charts, and 

engineering problem-solving techniques using Microsoft Excel.  

• Students shall observe the step-by-step execution of formulas, data analysis, graphical 

representation, and VBA applications.  

Engineering Case-Based Exercises  

• Laboratory exercises shall be designed using engineering datasets related to agricultural engineering, 

mechanical systems, irrigation planning, crop production, farm machinery performance, energy 

calculations, and resource management.  

• Students shall learn how spreadsheet tools support engineering decision-making.  

Hands-on Spreadsheet Modeling  

• Students shall develop spreadsheet models for solving engineering problems involving mathematical 

calculations, regression analysis, optimization, matrix operations, numerical integration, and 

differential equations.  

• Emphasis shall be placed on practical implementation and interpretation of results.  

Visualization and Data Interpretation  

• Students shall create and analyze various charts, graphs, trendlines, and statistical plots.  

• Interpretation of engineering data through visualization techniques shall be encouraged for effective 

decision-making.  

Problem-Based Learning  

• Students shall solve real-world engineering problems using Excel functions such as IF, VLOOKUP, 

Goal Seek, Solver, LINEST, and matrix functions.  

• Activities shall promote analytical thinking and computational skills.  

Experiential Learning through VBA Programming  

• Students shall develop User Defined Functions (UDFs), macros, and automation tools using Visual 

Basic for Applications (VBA).  

• Simple engineering applications shall be implemented to demonstrate automation and customization 

in spreadsheets.  

Mini Project-Oriented Practice  

• Selected laboratory sessions may involve mini-projects such as crop yield forecasting, irrigation 

scheduling, machinery cost estimation, farm energy analysis, optimization of resource allocation, and 

engineering data analysis using spreadsheets.  

Result Analysis and Technical Reporting  
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• Students shall document objectives, methodology, spreadsheet design, formulas used, outputs 

obtained, graphical results, observations, and conclusions in laboratory records.  

• Critical analysis of results and discussion of engineering implications shall be encouraged.  

Collaborative Learning  

• Students shall work individually and in small groups to solve spreadsheet-based engineering 

problems, promoting peer learning and teamwork.  

Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

Rubrics for SEE / CIE Test: 

 

 Superior Good Fair Needs 

Improvemen

t 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Accurate 

spreadsheet 

design with 

correct formulas 

and advanced 

functions 

Minor errors 

in formulas; 

overall design 

is correct 

Basic 

implementati

on with some 

errors 

Significant 

errors 

affecting 

results 

Unable to 

implement 

formulas 

correctly 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Charts, graphs, 

and analysis are 

accurate and well 

interpreted 

Good analysis 

with minor 

omissions 

Adequate 

analysis with 

limited 

interpretatio

n 

Poor 

interpretatio

n of results 

Unable to 

analyze data 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Correct solution 

and excellent 

understanding of 

methods 

Correct 

solution with 

minor 

guidance 

Partial 

solution 

achieved 

Significant 

errors in 

solution 

process 

Unable to solve 

the problem 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Efficient VBA 

code/macros 

developed 

independently 

Functional 

VBA code 

with minor 

issues 

Basic VBA 

implementati

on 

Limited 

understandin

g of VBA 

concepts 

Unable to 

implement VBA 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Complete, 

organized and 

professional 

documentation 

Good 

documentatio

n with minor 

deficiencies 

Adequate 

documentatio

n 

Incomplete 

documentatio

n 

Poor or missing 

documentation 
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• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

comprehensi

ve 

understandin

g of all 

concepts 

Good 

understanding 

with few 

mistakes 

Basic 

understan

ding 

Limited 

understanding 

No 

understanding 

demonstrated 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Executes 

experiment 

independentl

y and 

accurately 

Executes with 

minor 

assistance 

Completes 

major 

tasks with 

guidance 

Requires 

substantial 

assistance 

Unable to 

complete 

experiment 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Results are 

accurate and 

validated 

Minor errors in 

results 

Acceptabl

e results 

with some 

discrepan

cies 

Significant errors Incorrect results 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Excellent 

utilization of 

advanced 

features and 

automation 

tools 

Good use of 

tools with 

minor 

limitations 

Uses basic 

features 

adequatel

y 

Limited use of 

tools 

Unable to use 

tools effectively 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Explains 

methodology 

and results 

confidently 

with technical 

clarity 

Good 

explanation 

with minor 

gaps 

Basic 

explanatio

n of work 

performe

d 

Limited ability to 

explain results 

Unable to explain 

the work 

 

  

17082026



44 

 

 

Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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SURVEYING AND LEVELLING LAB  

Course Code 1BAG307D Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 
Semester III  

Teaching Hours/Week (L :T : P) 0: 0: 28 CIE Marks 50 

Total Hours of Pedagogy L :T:P:SL:TW 0:0:28:2 SEE Marks 50 

Credits 01 Total Marks 100 

Type of Examination  Practical Exam Hours 2 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Identify and use chain survey instruments and perform linear measurements in the field 

2. Perform chain surveying, compass surveying, and levelling operations for agricultural field applications 

3. Determine reduced levels, contours, areas, distances, and elevations using surveying instruments 

4. Apply theodolite, tachometric surveying, and total station techniques for agricultural land survey 

5. Demonstrate modern and minor surveying instruments and interpret survey data effectively 

SET OF EXPERIMENTS 

 

1. Acquaintance with chain survey instruments and their uses 

2. Ranging and measurement of offsets in the field. 

3. Chain survey of a given agricultural plot, recording in field book, and plotting 

4. Calculation of areas of agricultural fields from survey data 

5. Measurement of angles using prismatic compass and basic compass traversing  

6. Basics of levelling – Using dumpy level, parts, and temporary adjustments. 

7. Determination of reduced levels of points using dumpy level/auto level (differential leveling and inverted 

leveling) 

8.  Preparation and basic interpretation of contour maps using dumpy level 

9. Determination of horizontal distance to a base in accessible object using theodolite by single plane and 

double plane method. 

10. To determine distance and elevation using tachometric surveying with horizontal and inclined line of 

sight. 

11. Demonstration of total station – Components and basic usage for agricultural field survey and 

Determination of area using total station  

12. Demonstration of Minor instruments like Clinometer, Ceylon Ghat Tracer, Box sextant, hand Level, Digital 

Planimeter and Pentagraph 

 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Surveying (Vol – 1 & 2) Duggal S K Tata Mc-Graw Hill Publishing Co. Ltd New Delhi 2004    

2. Surveying (Vol – 1, 2 & 3) B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain Laxmi Publications (P) ltd., 

New Delhi 

3. Elements of Plane Surveying Arthur R Benton and Philip J Taety McGraw Hill 2000 

4. Surveying and leveling, Part-I, T. P.Kanetkar, S. V. Kulkarni, 23rd edition, 1999 

 

5. Surveying Vol 1, 2 & 3 Arora K R Standard Book House, Delhi, 2004 

Reference books / Manuals: 
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1. Surveying (Vol – 1, 2 & 3) B.C.Punmia, Ashok Kumar Jain and Arun Kumar  

2. Surveying, Vol I and II, S. K. Duggal 

3. Surveying Vol 1, 2 & 3 Arora K R 

4. Surveying and levelling –Part-II, T. P.Kanetkr, S. V. Kulkarni,  

Web links and Video Lectures (e-Resources):  

https://constructionhow.com/minor-instruments-clinometer-ceylon-ghat-tracer-hand-level-box-sextant-

planimeter-and-pantagraph/#google_vignette 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Field Demonstration Method – Conduct live demonstrations of surveying instruments and field 

measurements for better understanding of practical applications.  

2. Hands-on Practical Learning – Engage students in practical surveying exercises to develop technical skills 

and measurement accuracy.  

3. Group-Based Survey Projects – Organize students into groups for field survey projects, map plotting, and 

area calculations to promote teamwork and problem-solving.  

4. ICT and Simulation-Based Teaching – Use multimedia tools, digital maps, GIS applications, and survey 

simulations to explain surveying concepts effectively.  

5. Problem-Solving and Case Study Method – Provide real-life agricultural surveying problems and case 

studies for analysis and practical solution development.  

6. Educational Visit to Survey Department – Conduct field visits to survey departments for practical 

exposure to modern surveying instruments and mapping techniques. 
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Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

Rubrics for SEE / CIE Test: 

 

Performance 

Indicator 

Superior Good Fair Needs 

Improvement 

Unacce

ptable 

Performance 

Indicator 

1:(CO/PO 

Mapping) 

Identifies and 

handles all 

instruments 

accurately and 

independently 

Minor 

guidance 

required 

Identifies most 

instruments 

correctly 

Limited 

understanding 

Unable 

to 

identify 

instrum

ents 

Performance 

Indicator 

2:(CO/PO 

Mapping) 

Performs 

survey work 

accurately and 

systematically 

Minor 

procedural 

errors 

Completes 

survey with 

moderate 

assistance 

Frequent 

errors 

Unable 

to 

complet

e survey 

Performance 

Indicator 

3:(CO/PO 

Mapping) 

Accurate 

observations 

and calculations 

without errors 

Minor 

calculation 

errors 

Acceptable 

accuracy 

Significant 

errors 

Incorrec

t 

observa

tions/ca

lculatio

ns 

Performance 

Indicator 

4:(CO/PO 

Mapping) 

Efficient use of 

theodolite, 

tachometer and 

total station 

Minor 

operational 

mistakes 

Basic 

operation 

demonstrated 

Requires 

extensive 

support 

Unable 

to 

operate 

instrum

ents 

Performance 

Indicator 

5:(CO/PO 

Mapping) 

Excellent 

documentation, 

plotting and 

interpretation 

Good 

documentati

on 

Satisfactory 

report 

Incomplete 

report 

Poor or 

missing 

report 
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• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

Performance 

Indicator 

Superior Good Fair Needs 

Improvement 

Unaccepta

ble 

Understanding of 

Procedure 

(CO1/PO1) 

Complete 

understanding 

Good 

understanding 

Basic 

understanding 

Limited 

understanding 

No 

understandi

ng 

Experimental 

Skill and 

Accuracy 

(CO2/PO2) 

Accurate and 

confident 

performance 

Minor mistakes Moderate 

errors 

Frequent 

mistakes 

Unable to 

complete 

Observation and 

Result 

(CO3/CO4) 

Accurate 

observations and 

results 

Minor errors Acceptable 

observations 

Incomplete 

results 

Incorrect 

results 

Calculations and 

Interpretation 

(CO4/PO4) 

Correct 

calculations and 

interpretation 

Minor errors Basic 

calculations 

Incorrect 

calculations 

No 

calculations 

Viva Voce and 

Presentation 

(CO5/PO10) 

Excellent 

responses 

Good 

responses 

Average 

responses 

Weak 

responses 

Unable to 

answer 
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Rubrics suggested for Practical continuous assessment 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 
Note: Can add Engineering & IT tool usage based on the nature of the cours 
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Watershed hydrology  
Course Code 1BAG401 Scheme 2025 

Type of Course PCC Semester 4 

Teaching Hours/Week (L:T:P)  3:0   :0  CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42:      0  :   0  :    48    
SEE Marks 50 

Credits 3 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 

At the end of the course, the student will be able to: 

1. To explain the physical processes that govern the movement of surface water within a watershed. 

2. Apply standard hydrological methods and instruments to measure and analyze water inputs, outputs, 

and related parameters under varying physical hydrological conditions. 

3. Analyze hydrological data using hydrographs and perform flood routing for estimation and 

prediction of streamflow behaviour. 

4. Able to formulate watershed management project proposals. 

5. Apply integrated GIS and RS tools for watershed planning and management, 

Module-1 

Fundamentals of Hydrology and Precipitation- Hydrologic cycle, systems concept, transfer function 

operators water budget equation, world water quantities, residence time,  

Hydrological Processes and its Measurement-Precipitation: Forms, Classification, Measurement, Data 

analysis, Presentation of Rainfall Data, Estimation of Mean Areal Rainfall, Frequency Analysis of Point Rainfall, 

Hydrological Abstractions-Evaporation and its measurement, Evapotranspiration and its measurement. 

Infiltration: Factors affecting infiltration, infiltration models, infiltration indices.  

Number of Hours: 8 

Module-2 

Stream Flow Measurement and Runoff Analysis- Stream flow measurement: Measurement of stage & 

velocity, Stage discharge relationship, Runoff: Introduction to hydrograph, runoff characteristics of streams, 

yield (annual runoff volume), flow duration curve, flow mass curve. Runoff estimation and measurement 

methods: Rational method, SCS- CN method,  

Hydrograph Analysis - Hydrograph, types of hydrograph, Factors affecting hydrograph, Components of 

hydrograph, base flow separation methods,  

Number of Hours: 8 

Module-3 

Hydrologic step response - Principles of Linear Systems, Unit hydrograph, assumptions and limitations of 

unit hydrograph, Derivation of unit hydrograph, synthetic unit hydrograph, S- hydrograph. Synthetic & 

Instantaneous unit hydrograph,  

Flood Routing and Hydrologic statistics: Flood routing: Basic equations and Method of flood routing, 

Hydrologic channel routing, Flood and Drought-Classification.  statistical parameters, frequency analysis, and 

reliability analysis 

 

Number of Hours:8 

Module-4 

Watershed: Fundamentals, Structure, and Classification- Watershed - introduction and characteristics. 

Components of Watershed, problems of watershed, classification of watershed, watershed atlas of India. 

Water budgeting of watersheds.  

Watershed Management and Planning- Watershed management – concept, objectives, watershed planning, 

land capability classes, hydrologic data for watershed planning, monitoring and evaluation of watershed 

program. Watershed codification, delineation and prioritization of watersheds, watershed project proposal 

formulation 

Number of Hours:8 

Module-5 

Watershed modelling: Watershed modelling: definition, benefits of watershed modelling. Classification of 

watershed model: based on based on nature of input and uncertainty, based on Nature of Spatial 

Representation, based on type of Storm Event, steps in watershed modelling.  

GIS in watershed modelling- Geographic information system(GIS): definition, components, watershed 

delineation in GIS, application of GIS and RS in watershed modelling   

 

Number of Hours: 8 
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Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Chow, V.T., D.R. Maidment and L.W. Mays. 2010. Applied Hydrology, McGraw Hill Publishing Co., New 

York 

2. Raghunath, H.M. 2006. Hydrology: Principles Analysis and Design. Revised 2nd Edition, New Age 

International (P) Limited Publishers, New Delhi. 

3. Subramanya, K. 2008. Engineering Hydrology. 3rd Edition, Tata McGraw-Hill Publishing Co., New 

Delhi. 

Reference books / Manuals: 

1. Suresh, R. 2005. Watershed Hydrology. Standard Publishers Distributors, Delhi. 

2. Katyal, J.C., R.P. Singh, Shriniwas Sharma, S.K. Das, M.V. Padmanabhan and P.K. Mishra. 1995. Field 

Manual on Watershed Management. CRIDA, Hyderabad.  

3. Mahnot, S.C. 2014. Soil and Water Conservation and Watershed Management. International Books 

and Periodicals Supply Service. New Delhi. 

Web links and Video Lectures (e-Resources):   

1. https://www.youtube.com/watch?v=IphCId7mkhk&list=PLwdnzlV3ogoU-zxx2wMFG_FSDsGKVQ93g 

2. https://nptel.ac.in/courses/126105334  

3. https://vitbargarh.ac.in/notes/btech/sem6/HIE.pdf  

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Video demonstration of latest methods of hydrological measurement  

2. Field-Based Learning- Organize field visits to meteorological station, agricultural research stations. 

3. Invite hydrology specialist professionals from agricultural universities   

4. Case Study Approach- Use real-life hydrologic and watershed problems  

5. Problem-Based Learning  
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Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each carrying 50% weightage. 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The continuous 

internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the remaining 

three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as per the 

rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become eligible 

to appear for the SEE. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 

marks, i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the 

combined total of CIE and SEE is at least 40 out of 100 marks. 

Passing requirement in SEE 

• For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

• For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 50) 

marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

• If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Case Study Presentation  15 

2.  Field-Based Learning  10 
 

 

Rubrics for Learning Activity 1:  

Case Study Presentation (15 Marks)  

(To be conducted for 30 marks and the marks obtained shall be reduced to 15) 

Case Study topic should relate to key learning area from the syllabus and allow exploration of practical 

applications, challenges, and innovations relevant to engineering education and industry. 

 

Performance 

Indicators 

Superior Good Fair Needs 

Improvement 

Unacceptable 

Understanding 

of Case 

(5 Marks) 

Demonstrates 

deep 

understanding 

Good 

understanding 

(4) 

Adequate 

understandin

g 

Limited 

understanding 

(2) 

No clear 

understanding  

(0-1) 
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(PO 1) (5) (3) 

Analysis &  

Critical  

Thinking  

(10 Marks)  

(PO 2)  

Thorough, logical 

analysis with 

strong reasoning 

and innovative 

insights.  

(9-10) 

Clear analysis 

with mostly 

logical 

reasoning.  

(7-8) 

Basic analysis 

with some 

reasoning 

gaps.  

(5-6) 

Weak analysis; 

mostly 

descriptive 

without 

reasoning.  

(3-4) 

No clear 

analysis or 

reasoning.  

(0-2) 

Documentation 

& Presentation 

Skills  

(10 Marks)  

(PO 9) 

Documentation 

is complete, 

accurate, well 

structured, 

follows all 

formatting 

guidelines. Well-

structured, clear, 

confident 

delivery; 

excellent visuals. 

(9-10) 

Documentation 

is mostly 

complete and 

accurate, well 

organized, 

follows 

formatting 

guidelines with 

minor 

deviations. 

Good structure, 

clear delivery; 

visuals mostly 

effective. (7-8) 

Documentati

on covers 

most 

required 

elements but 

has some 

inaccuracies 

or omissions. 

Average 

structure; 

delivery clear 

but lacks 

engagement.  

(5-6) 

Documentation 

is incomplete 

with noticeable 

inaccuracies. 

Poor 

organization; 

visuals unclear. 

 (3-4) 

Documentation 

is largely 

missing or 

irrelevant, 

lacks structure. 

Unclear, 

disorganized 

presentation.  

(0-2) 

Q&A Handling 

(5 Marks)  

(PO 9) 

Confident, 

accurate, and 

concise 

responses. 

 (5) 

Good 

responses with 

minor gaps.  

(4) 

Adequate 

responses; 

some 

uncertainty.  

(3) 

Weak or hesitant 

responses.  

(2) 

Unable to 

answer 

questions.  

(0-1) 

Rubrics for Learning Activity 2:  

Field-Based Learning (10 Marks) 

(To be conducted for 20 marks and the marks obtained shall be reduced to 10) 

Criteria Excellent Good Satisfactory Needs 

Improvement 

Poor 

Preparation & 

Planning (5 

Marks) (PO1) 

Demonstrates 

thorough 

preparation with 

well-defined 

objectives, 

detailed 

checklists, and 

comprehensive 

background 

research.  

(5 marks) 

Adequate 

preparation 

with clear 

objectives and 

partial 

background 

research.  

(4 marks) 

Minimal 

preparation; 

objectives 

vague or 

incomplete.  

(3 marks) 

Little evidence of 

preparation or 

planning.  

(2 marks) 

No clear 

understanding 

or planning.  

(0–1 marks) 

Data Collection, 

Analysis & 

Interpretation 

(5 Marks) 

(PO2) 

Collects accurate, 

relevant data. 

Insightful and 

accurate 

analysis, 

effectively 

linking field 

data/observatio

Data collection 

is mostly 

accurate. Good 

analysis with 

some relevant 

connections to 

theory.  

(4 marks) 

Some 

relevant data 

collected. 

Limited 

analysis with 

weak or 

partial 

connections 

Inadequate data 

collection. 

Incomplete or 

incorrect 

interpretation; 

minimal 

analytical effort.  

(2 marks) 

No data 

collected or no 

attempt at 

interpretation.  

(0–1 marks) 
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Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment 4 hours 

2.  Visit 24 hours 

3.  Presentations 4 Hours 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Literature reviews 4 hours 

2.  Quizzes 2 Hours 

3.  Open-ended problems 10 Hours 

 

 

 

ns to theoretical 

concepts.  

(5 marks) 

to concepts.  

(3 marks) 

Participation & 

Teamwork (5 

Marks) (PO8) 

Fully engaged; 

actively 

participates, asks 

relevant 

questions, and 

interacts 

meaningfully. 

Works very 

effectively with 

the team (5 

marks) 

Actively 

participates 

and asks some 

relevant 

questions. 

Works well 

with team; 

minor 

coordination 

issues.  

(4 marks) 

Limited 

participation; 

mostly 

passive 

involvement. 

Some 

cooperation 

and 

occasional 

coordination 

issues.  

(3 marks) 

Very minimal 

participation 

with little 

meaningful 

input. Rarely 

cooperates or 

shows disruptive 

behavior  

(2 marks) 

No 

participation or 

engagement. 

No cooperation 

or consistently 

disruptive 

behavior.  

(0–1 marks) 

Documentation 

& Viva-voce (5 

Marks) (PO9) 

Documentation 

is clear, well 

organized, and 

reports are 

professional and 

comprehensive. 

Answers all 

questions 

confidently, 

showing deep 

conceptual and 

practical 

understanding.  

(5 marks) 

Documentation 

and reports are 

clear with 

minor gaps. 

Answers most 

correctly; 

minor 

conceptual 

gaps.  

(4 marks) 

Documentati

on n 

incomplete or 

lacking 

clarity. 

Answers 

some but 

lacks depth.  

(3 marks) 

Poorly organized 

documentation. 

Gives vague or 

incomplete 

answers.  

(2 marks) 

No report 

submitted. 

Unable to 

answer.  

(0–1 marks) 
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Farm Power and Tractor Systems 

Course Code 1BAG402 Scheme  2025 

Type of course  IPCC Semester IV 

Teaching Hours/Week (L:T:P) 40: 12       CIE Marks 50 

Total Hours of Pedagogy   

L:T:P:SL:TW 
3: 0: 2: 0 SEE Marks 50 

Credits 4 Total Marks 100 

Type of Examination  

(IPCC):  

Theory- CIE +SEE, and 

Lab- CIE only. 
Exam Hours 3 

Course outcome (Course Skill Set) 

At the end of the course, the student will be able to: 

1. Understand, discuss and describe the fundamentals and working of IC engine tractors 

2. Apply their knowledge and identify the working mechanism of different components of IC engine 

3. Analyze functions of power transmission system and clutch system. 

4. Discus Gear Box – Gearing theory, principle of operation, gear box types. 

5. Analyze functions of Brake and Ignition system  

Module-1 

Farm power: Introduction, sources of farm Power, Merits and demerits of different forms of power Farm 

Mechanization: Introduction, scope, benefits and limiting factors, Status of farm mechanization in India.   

I.C. Engine: Introduction, Thermodynamic cycle, Principles and working of I.C. engine, Four stroke cycle engine, two 

stroke cycle engine, Comparison of 2 stroke and 4-stroke engine cycles and CI and SI engines, Engine components, Valve 

and valve timing diagram.  
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Number of Hours:8 

Module-2 

Measurement of Engine Power: Terminology connected with engine power and devices used for measurement of 

engine power (simple Numericals). Fuel system: Properties of fuel, Quality of fuel, fuel supply system in Spark ignition 

engine, carburetor, Fuel system of diesel engine, Fuel filter and air cleaners. Governor: Principle of governor, 

Classification of governing system, Governor Regulation and Governor hunting.  

Number of Hours:8 

 
Module-3 

Lubrication System: Purpose, Types of lubricant, Splash and forced lubrication system.  

Ignition System: Introduction, Battery ignition, Components of battery ignition, Magneto ignition system. Cooling 

System: Introduction, Types-Air cooling, Water cooling 

Number of Hours:8 

Module-4 

Transmission system: Introduction, Functions of power transmission system Study of clutch: Introduction, 

necessity, Essential features, types of Clutch (single plate, multi-plate, centrifugal and dual clutch systems)  

Study of Gear Box- principle of operation, Types of gear box, requirement of gear box. Differential unit and Final 

drive: Need of differential, construction and working of differential system, Differential lock and Final drive. 

Number of Hours:8 

Module-5 

Study of Brake System: principle of operation, Classification of brake. Steering system: Qualities of steering, 

Steering geometry, construction and working of mechanical and power steering system,  

Hydraulic control system: Working Principle, components and types of Hydraulic control system. 

Number of Hours:8 

 

 

 

 

 

 

PRACTICAL COMPONENTS OF IPCC 

PART – A: FIXED SET OF EXPERIMENTS 

1. Study of I.C. Engine c o m p o n e n t s  and functions  

2. Study of Working principle of Four stroke and Two stroke cycle I.C. Engine  

3. Study of Valve system and valve timing diagram  

4. Determination of engine power  

5. Study of Oil & Fuel system-determination of physical properties 

6. Study of Air cleaning system 

7. Study of Diesel injection system & timing 

8. Study of Cooling system 

9. Study of governing system 

10. Study of Lubricating system 

PART – B: OPEN ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined and students are 

given the freedom to explore, design, and conduct the experiment based on the problem statements as per the concepts 

defined by the course coordinator. It encourages creativity, critical thinking, and inquiry-based learning. 

17082026



 

 

1. Optimization of Tractor Tractive Efficiency & Wheel Slip 

2. IC Engine Performance & Diagnostic Troubleshooting 

3. Hydraulic System Response & Draft Control Sensitivity 

4. Ergonomics, Safety, and Turning Radius Dynamics 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Jagdishwar Sahay. 2015. Elements of Agricultural Engineering. Standard Publishers, New Delhi  

2. Jain SC and CR Rai., 2008. Farm Tractor Maintenance and Repair. Standard Publishers, New Delhi  

3. Jain, S.C., and Rai, C.R. (1984). Farm Tractor - Maintenance and Repair. Tata Mc Graw- Hill Publishing Company 

Ltd, New Delhi.  

4. Liljedahl John, B., Casleton Walter, M., Turnquist Paul, K., and Smith David, W. (1951). Tractors and Their Power 

Units, . John Wiley & Sons, New-York.  

5. Donnel Hunt. Farm Power Machinery and management. Iowa State University Press, Ames, USA.  

Reference books / Manuals: 

1.  Gill Paul, W., Smith James, H., and Ziurys Eugene, J. (1967). Fundamentals of Internal Combustion Engines. 

Oxford & IBE Publishing Company, New Delhi.  

2. Gupta, R.B., and Gupta, B.K. (1987). Tractor Mechanic, Theory, Maintenance and Repair. Sathya Prakashan and 

Tech India Publications, New Delhi.  

3. Mathur, M.L., and Sharma, R.P. (1994). A Course in Internal Combustion Engines. Danpat Rai & Sons, Delhi.  

4. Gill Paul, W., Smith James, H., and Ziurys Eugene, J. (1967). Fundamentals of Internal Combustion Engines. 

Web links and Video Lectures (e-Resources):   

1. https://agrimoon.com/farm-power-and-machinery-pdf-book/ 

2. https://www.scribd.com/document/652345793/notes-Farm-P-Machinery-COH-Rehli-by-DMK 

3. https://www.youtube.com/watch?v=DT-8vCA1UuM 

4. https://www.youtube.com/watch?v=PEojc_K7u9U&list=PLbRMhDVUMngfpJp_tkeFAy_qF20vlwn3k 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Adopt different types of teaching methods to develop the outcomes through PowerPoint presentations and Video 

demonstrations or Simulations.  

2. Chalk and Talk method for Problem Solving.  

3. Arrange visits to show the live working models other than laboratory topics.  

4. Adopt collaborative (Group Learning) Learning in the class.  

5. Adopt Problem Based Learning (PBL), which fosters student’s Analytical skills and develops thinking skills such as 

evaluating, generalizing, and analyzing information. 

Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the Semester End 

Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

The CIE Theory component will be 25 marks and CIE Practical component will be 25 marks. 

 

The CIE Theory component consists of IA tests for 25 marks. The CIE Practical component for continuous assessments 

will be for 15 marks through rubrics and for lab tests will be for 10 marks. 

• To qualify and become eligible to appear for SEE, in the CIE theory component, a student must score at least 

40% of 25 marks, i.e., 10 marks. 

• To qualify and become eligible to appear for SEE, in the CIE Practical component, a student must secure a 

minimum of 40% of 25 marks, i.e., 10 marks. 

• To pass the SEE, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 
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• A student is deemed to have successfully completed the course if the combined total of CIE and SEE is at 

least 40 out of 100 marks. 

CIE Practical component: 

The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of the 

laboratory report using a defined set of rubrics. Each experiment report can be evaluated for 30 marks. The summation 

of all the experiments marks to be scaled down to 15 marks.  

The laboratory test (duration 03 hours) at the end of the last week of the semester /after completion of all the 

experiments (whichever is early) shall be conducted for 50 marks and scaled down to 10 marks. For laboratory test, the 

student is required to conduct one experiment each from both Part A and Part B. 

Rubrics for CIE – Continuous assessment-30 Marks  

 

Rubrics for  SEE / CIE Test: 

(CIE test -To be conducted for 50 marks and the marks obtained shall be reduced to 10) (SEE-To be conducted for 100 

marks) 

 

Performance 

Indicators 

Superior Good Fair Needs 

Improvement 

Unacceptable 

Technical 

Skills & 

Procedure 

(PO1 & PO5)  

(10) 

Precise execution of 

lab techniques (e.g- 

sieve analysis, bulk 

density 

determination). No 

errors in 

methodology.  

(9-10) 

Minor errors but 

follows 

procedures 

correctly. 

Understands key 

concepts.  

(7-8) 

Basic 

competence but 

requires 

guidance. Some 

procedural 

mistakes. (5-6) 

Frequent errors in 

techniques (e.g., 

incorrect soil 

texture analysis). 

 (3-4) 

Unable to perform 

key tasks (e.g., 

misusing lab 

equipment).  

(0 2) 

Safety 

Compliance 

(PO6)  

(5) 

Strict adherence to 

safety (gloves, lab 

coats, chemical 

handling). 

Maintains clean 

workspace.  

(5) 

Follows safety 

rules but minor 

lapses (e.g., 

forgetting gloves 

once).  

(4) 

Occasional 

negligence (e.g., 

spills not 

cleaned 

promptly).  

(3) 

Risky behavior 

(e.g., improper 

chemical 

disposal).  

(2) 

Endangers 

self/others (e.g., 

no PPE, unsafe 

tool use)  

(0-1) 

Interaction 

with the 

Group (PO8)  

(5) 

Leads group 

effectively, shares 

tasks, and resolves 

conflicts.  

(5) 

Cooperative and 

completes 

assigned role  

(4) 

Passive 

participant; 

minimal input.  

(3) 

Reluctant to 

engage or delays 

group work.  

(2) 

Disruptive or 

refuses to 

collaborate.  

(1) 

Lab Report 

(PO9)  

(10) 

Report is 

exceptionally well- 

organized, detailed, 

and insightful. All 

data and analysis 

are accurate. 

Submitted on time.  

(9-10) 

Report is complete, 

wellorganized, and 

accurate. All 

required sections 

are present and 

data is correctly 

reported. 

Submitted on time.  

(7-8) 

Report has 

minor errors in 

data or analysis, 

or is missing 

some minor 

components. 

Organization 

could be clearer.  

(5-6) 

Report is 

incomplete, 

contains 

significant errors, 

is poorly 

organized, or is 

submitted late 

without a valid 

reason.  

(3-4) 

Fails to submit a 

report, or the 

submitted work is 

of completely 

unacceptable 

quality and lacks 

critical 

information.  

(0-2) 
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Sugg

este

d 

Lear

ning 

Activ

ities 

may 

inclu

de 

(but 

are 

not 

limit

ed to): 

- Course Project 

- Case Study Presentation 

- Programming Assignment 

- Tool/Software Exploration 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 

 

Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

Term Work (TW) and Self Learning (SL) components in  

Number of hours per semester 

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment 5 hours 

2.  Visit 20 hours 

Performance 

Indicators 

Excellent Good Fair Needs 

Improvement 

Poor 

Execution 

(PO3 & PO5) 

(5)/ (20) 

Flawless execution of 

techniques (e.g., soil 

testing, seed 

treatments). Safe, 

precise equipment 

handling.  

(5)/ (15-20) 

Minor errors in 

parameters (e.g., 

calibration) but 

correct overall 

procedure.  

(4-5) / (12-14) 

Acceptable 

performance e 

with some 

parameter or 

handling 

errors.  

(3-4) / (08-11) 

Multiple 

execution 

errors; needs 

frequent 

correction.  

(2-3) / (04-07) 

Unable to 

perform 

operation 

independently.  

(0-1)/ (0-3) 

Result and 

Discussion 

(PO4) (3)/ 

(20) 

Accurate data with 

detailed analysis  

(3)/ (15-20) 

Correct results 

but discussion 

lacks depth (e.g., 

limited 

comparison to 

theory). 

 (2-3) / (12-14) 

Results mostly 

correct; 

discussion 

basic.  

(1-2) / (08-11) 

Results 

incomplete or 

partially wrong; 

weak 

discussion. (1-

2) / (04-07)) 

No meaningful 

results or 

analysis.  

(0)/ (0-3) 

Viva Voce 

(PO9) (2)/ 

(10) 

Answers all 

questions 

confidently, showing 

deep conceptual and 

practical 

understanding.  

(2) / (09-10) 

Answers most 

correctly; minor 

conceptual gaps.  

(1-2) / (07-08) 

Answers some 

but lacks 

depth. (1) / 

(04-06) 

Gives vague or 

incomplete 

answers.  

(0-1) / (02-03) 

Unable to 

answer.  

(0-1) / (0-01) 
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3.  Presentations 5 Hours 

4.  (Add rows if required)  

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Literature reviews 5 hours 

2.  Quizzes 5 Hours 

3.  Open-ended problems 10 Hours 

4.  (Add rows if required)  

 

Continuous Internal Evaluation (CIE) 

(i)Theory component 

The CIE marks of 25 shall be earmarked for two tests.  

The first test shall be conducted after completing two modules of the syllabus and the second one after completing the rest 

three modules.  

Each test shall be conducted for 25 marks. The average of the two tests scaled down to 25 marks shall constitute the test 

marks for a maximum of 25 marks. 

(ii) Laboratory component 

Out of 25 marks, 15 marks shall be assigned for assessment as per the rubrics listed in the course syllabus. 

The remaining 10 marks shall be based on the practical test conducted by two Internal examiners appointed by the HoD. 

The allotment of marks shall be as per the rubrics defined for regular class work and practical test as indicated in the 

Table – ICs/IPCCs 1. 

(i) To qualify and become eligible to appear for the SEE of the IC/IPCC, a student shall secure at least 40 % of 25 

marks, i.e., 10 marks, in the CIE theory component, and at least 40 % of 25 marks, i.e., 10 marks in the CIE 

Practical component.  

 

 

 

 

 

 

 

 

Table – ICs/IPCCs 1 Distribution of marks 

Component Description Marks 

Allotment of marks for regular class work 

Ability in Conducting 

Experiments 

Initiative, skill, safety practices, teamwork, and independent 

handling of equipment during regular lab sessions. 
5 marks 

Laboratory Record / 

Journal 

Regular and neat maintenance of lab record, accuracy of results, 

and timely submission. 

10 

marks 

Subtotal  15 

Allotment of marks for CIE practical test 

Laboratory Test / 

Experiment Performance 

Ability to set up apparatus, follow procedure, take observations, 

and obtain correct results in the test experiment. 
5 marks 
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Passing requirement in SEE 

• For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 100. 

• For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 50) marks and 

the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

• If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

 

 

 

 

 

 

 

 

 

 

 

 

 

POST HARVEST ENGINEERING OF CEREALS, PULSES AND OIL SEEDS  
Course Code 1BAG403 Scheme 2025 

Type of Course PCC Semester IV 

Teaching Hours/Week (L:T:P)  3:0:0  CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

42: 0: 0: 48    
SEE Marks 50 

Credits 4 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

1. Explain the principles and importance of various unit operations involved in agricultural process engineering, 

including cleaning, grading, separation, and handling of cereals, pulses, and oilseeds.  

2. Apply the concepts of moisture content, psychrometry, and drying theories to analyze and evaluate different grain 

drying methods and dryer performances.  

3. Describe the principles and design aspects of grain storage systems, size reduction equipment, and material 

handling devices used in agricultural processing industries.  

4. Analyze the processes and equipment involved in rice milling, parboiling, and value-added rice product 

Viva-Voce 
Understanding of theory, concepts, and experimental procedure; 

ability to explain results and answer related questions. 
5 marks 

Subtotal 10 

Total 25 
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preparation such as rice flakes and puffed rice.  

5. Evaluate the unit operations, machinery, and processing techniques used in the milling and oil extraction of 

wheat, corn, pulses, and oilseeds for efficient agro-processing applications. 

 

Module-1 

General unit operations in agricultural process engineering and importance of these unit operations in 

grain processing; Structure and composition of cereals, pulses and oil seeds. Cleaning and grading: Principles of 

cleaning, scalping, sorting and grading; screens, different types of screen separators, fixed and variable aperture 

screens, capacity and effectiveness of screens, sieve analysis; various types of separators as specific gravity, 

magnetic, disc, spiral, pneumatic, inclined belt draper, velvet roll separator, colour sorter, cyclone separator. 

 

Number of Hours:8hrs 

Module-2 

Drying: Moisture content and water activity, free moisture, bound moisture and equilibrium moisture content, 

isotherm, hysteresis effect, EMC determination; Psychrometric chart and its use in drying; Drying principles and 

theory, thin layer and deep bed drying analysis, falling rate and constant rate drying periods, maximum and 

decreasing drying rate periods, drying equations, mass and energy balance, Shedd’s equation; Drying methods 

(conduction, convection, radiation, batch, continuous); Different types of grain dryers (bin, flat bed, LSU, columnar, 

RPEC, fluidized, rotary and tray), tempering during drying; dryer performance. 

 

Number of Hours:8hrs 

Module-3 

Principles of grain storage; different types of grain storage structures; deep bin and shallow bin; design of a silo, 

structural and functional requirements of a grain storage go-down. Size reduction: Principle; Bond’s law, Kick’s 

law, Rittinger’s law; Sieve analysis; Different classifications of size reduction machines; description of jaw crusher, 

hammer mill, attrition mill, and ball mill; Material handling: Basic parts of different types of conveyors and 

elevators, viz. belt, roller, chain, screw, and bucket elevator, cranes and hoists, pneumatic conveying, power 

requirement for conveying and elevating. 

 

Number of Hours:8hrs 

Module-4 

Milling of rice: Parboiling- merits and demerits, changes during parboiling of rice, parboiling methods, viz. 

traditional methods, CFTRI method, Jadavpur method, pressure parboiling; different unit operations and equipment 

involved in traditional and modern rice milling methods; Preparation of rice products as rice flakes and puffed rice. 

 

Number of Hours:8hrs 

Module-5 

Milling of wheat: Unit operations and equipment; Milling of corn: unit operations and equipment in dry and wet 

milling methods; Milling of pulses: pre-conditioning, dry milling and wet milling methods, CFTRI and Pantnagar 

methods, pulse milling machines; Milling of oilseeds: preconditioning of oilseeds, mechanical expression, screw 

press, hydraulic press, solvent extraction method, refining of oil, stabilization of rice bran. 

Number of Hours:8hrs 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

 1.Chakraverty, A. 1999. Post Harvest Technology of Cereals, Pulses and Oilseeds. Oxford & IBH publishing Co. Ltd, 

New Delhi. 

2. Dash, S. K., Bebartta, J. P. and Kar, A. 2012. Rice Processing and Allied Operations. Kalyani Publishers, New Delhi. 

3. Geankoplis, C. J. 2002. Transport Processes and Unit Operations. Prentice Hall of India Pvt. Ltd, New Delhi. 

4. Mangaraj, S., Dash, S. K., Swain, S. and Ali, N. 2016. Agricultural Process Engineering. Vol II. Kalyani Publishers, 

New Delhi. 

5. McCabe, W. L., Smith, J. C. and Harriott, P. 1993. Unit Operations of Chemical Engineering. McGraw Hill. 

6. Sahay, K. M. and Singh, K. K. 1994. Unit Operations of Agricultural Processing. Vikas Publishing House Pvt. Ltd, 
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New Delhi. 

7. Swain, S., Dash, S. K., Mangaraj, S. and Ali, N. 2016. Agricultural Process Engineering. Vol I.  Kalyani Publishers, 

New Delhi. 

8. Post Harvest Technology of Cereals, Pulses and Oilseeds Standard reference book for Agricultural Engineering 

students.  

Web links and Video Lectures (e-Resources):  - 

1. Fundamentals of Food Process Engineering (NPTEL) – https://nptel.ac.in/courses/126105011  

2. Thermal Operations in Food Process Engineering (NPTEL) – https://nptel.ac.in/courses/126105018  

3. Food Science and Technology (NPTEL) – https://onlinecourses.nptel.ac.in/noc25_ag04/preview  

4. Engineering Properties of Biological Materials (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=243  

5. Food Chemistry and Human Nutrition (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=210  

6. Post Harvest Engineering and Technology (ICAR e-Course) – 

https://ecourses.icar.gov.in/course/view.php?id=236  

7. FAO Food Quality and Safety Resources – https://www.fao.org/food-safety/en/  

Virtual Labs – Food Engineering and Technology – https://vlab.co.in/broad-area-biotechnology-and-biomedical-

engineering 

8. Post Harvest Engineering Video Lectures – YouTube Search  

9. Grain Drying and Storage Engineering Lectures  

10. Rice Milling Technology Lectures  

11. Pulse Milling Technology Videos  

12. Oilseed Processing Technology Lectures  

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Adopt different types of teaching methods to develop the outcomes through PowerPoint presentations and Video 

demonstrations or Simulations. 

2. Chalk and Talk method for Problem Solving. 

3. Arrange visits to show the live working models other than laboratory topics. 

4. Adopt collaborative (Group Learning) Learning in the class. 

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills and develops thinking skills such as 

evaluating, generalizing, and analyzing information. 

6. Conduct Laboratory Demonstrations and Practical Experiments to enhance experiential skills. 

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 

of CIE and SEE is at least 40 out of 100 marks. 
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Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests (IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Case Study Presentation  10 

2.  Field-Based Learning  15 
 

Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each activity): 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Technical 

Knowledge (CO1, 

CO2) 

Demonstrates 

excellent 

understanding of 

engineering and 

food science 

concepts 

Shows good 

understanding 

with minor 

errors 

Basic 

understandi

ng of 

concepts 

Limited 

understanding 

Unable to 

understand 

concepts 

Analytical Ability 

(CO2, CO3) 

Accurately analyzes 

and applies 

engineering 

property data 

Performs 

analysis with 

few mistakes 

Performs 

basic 

analysis 

Incomplete or 

weak analysis 

Unable to 

analyze data 

Practical/Applica

tion Skills (CO3, 

CO5) 

Effectively applies 

concepts to 

practical problems 

and case studies 

Applies 

concepts with 

minimal 

guidance 

Applies 

concepts 

partially 

Requires 

significant 

guidance 

Unable to apply 

concepts 

Communication 

& Presentation 

(CO4, CO5) 

Excellent 

presentation, 

organization and 

communication 

skills 

Good 

presentation 

and 

communication 

Satisfactory 

presentatio

n 

Poor 

communication 

skills 

Unable to 

present ideas 

clearly 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

- Case Study Presentation 

- Programming Assignment 

- Tool/Software Exploration 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 
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Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

  

Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment 4 hours 

2.  Visit 24 hours 

3.  Presentations 4 Hours 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Literature reviews 4 hours 

2.  Quizzes 2 Hours 

3.  Open-ended problems 10 Hours 

 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The continuous internal 

evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be conducted after 

completing two modules of the syllabus and the second one after completing the remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as per the rubrics 

listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become eligible to appear for 

the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 50) marks and the 

SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

 

THERMODYNAMICS, REFRIGERATION AND AIR CONDITIONING 
 Course Code 1BAG404 Scheme 2025 

Type of Course PCC Semester IV 

Teaching Hours/Week (L:T:P)  (3: 0 :0 ) CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

40 
SEE Marks 50 

Credits 03 Total Marks 100 

Examination type (SEE) Theory Exam Hours 03 

Course outcome (Course Skill Set) 

At the end of the course, the student will be able to: 

CO1: Outline the basic concepts of thermodynamics. 

CO2: Understand the thermodynamic laws. 

CO3: Understand the working principle of refrigeration system and their applications. 

CO4: Utilize refrigerant properties and psychometric chart. 

CO5: Understand working of air conditioners and cold storage plants. 

Module-1 

17082026



 

 

Basic concepts of thermodynamics: Basic Concepts: Definitions of system, boundary, surrounding control 

volume. Types of thermodynamic systems, Properties of system, definitions for properties like pressure, volume, 

temperature, enthalpy, internal energy, density, with their units. State, Property, Process and Cycle, Quasi Static 

Process, Thermodynamic Equilibrium.   

Work & Heat Transfer: Work transfer, Types of work transfers, Point and Path Functions, Heat transfer, 

Comparison of Work and Heat transfers.  

Zeroth Law of Thermodynamics: Zeroth Law of Thermodynamics. Heat and temperature - concept of thermal 

equilibrium.                                                                                             Number of Hours:08 

Module-2 

Thermodynamic laws: First Law of Thermodynamics: First law of thermodynamics- simple problems on heat and 

work conversions in process and cycle. Limitations of First law of thermodynamics.   

Second Law of Thermodynamics: Heat Engine, Refrigeration and Heat Pump. Statements of Second law and their 

equivalence, Reversibility and Irreversibility, availability and unavailability – concept of change in entropy.                            

Number of Hours:08 

Module-3 

Principles of Refrigeration: Units, terminology, production of low temperatures, vapour compression 

refrigeration system, Carnot cycle, air refrigerators working on Reverse Carnot Cycle and Bell Coleman cycle; 

Vapour refrigeration-mechanism, P-V, T-S, P-h diagrams, vapour compression cycles, dry and wet compression, 

super cooling and sub cooling; Vapour absorption refrigeration system. 

Number of Hours:08 

Module-4 

Refrigerants: Common refrigerants and their properties; Thermodynamic properties of moist air, perfect gas 

relationship for approximate calculation, adiabatic saturation process, wet bulb temperature and its measurement, 

psychometric chart and its use, elementary psychometric processes. 

Number of Hours:08 

Module-5 

 

Air Conditioning: principles, type and functions of air conditioning, physiological principles in air conditioning, air 

distribution, factors considered for designing an air conditioning system; Room ratio line, sensible heat factor, by-

pass factor; types of air conditioners and their applications; Cold storage plants; calculation of refrigeration load and 

cold storage design considerations. 

Number of Hours:08 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. . Engineering Thermodynamics, Nag PK, Mc Graw Hill Publishing, 6th edition. ISBN:9352606429 

2. . Engineering Thermodynamics, Nag PK, Mc Graw Hill Publishing, 6th edition, 2017. 

3. . Refrigeration and Air conditioning, C P Arora, McGraw Hill Education, 3rd edition, 2017 

Reference books / Manuals: 

1. . Thermal Engineering, R.K.Rajput S.Chand & Co. ISBN: 978-8121925730. 

2. . Engineering Thermodynamics, Cengel & Boles, TMH publications. 

3. . A Textbook of Refrigeration and Air conditioning – R. S. Khurmi; J. K. Gupta/ S. Chand. ISBN: 

9788121927819. 

Web links and Video Lectures (e-Resources):   

• http: //nptel.ac.in/courses/112108148/ 

• http://ecoursesonline.iasri.res.in/course/view.php?id=444 

•  http://ecoursesonline.iasri.res.in/course/view.php?id=625 

• http: //nptel.ac.in/courses/112105123/ 

17082026

http://ecoursesonline.iasri.res.in/course/view.php?id=444
http://ecoursesonline.iasri.res.in/course/view.php?id=625


 

 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

1. Problem-Based Learning 

2. Invite professionals from industry  

3. Field-Based Learning- Organize visits to food industries 

4. Video demonstration of latest trends in Refrigeration and Air conditioning 

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 

of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Seminar Presentation 15 

2.  Industrial visit report 10 
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Rubrics for Learning Activity 1:  

Seminar Presentation (15 Marks) 

Seminar topic should relate to key learning area from the syllabus and allow exploration of practical applications, 

challenges, and innovations relevant to engineering education and industry. 

Performance 

Indicators 

Excellent  Good  Satisfactory  Need 

improvement  

Subject 

Knowledge  

(5 Marks) 

(PO1) 

Demonstrates 

thorough 

understanding of 

the topic with 

accurate and 

relevant 

information. (5) 

Shows good 

understanding 

with minor 

inaccuracies. 

(4) 

Basic 

understanding of 

the topic.   

(3) 

Limited 

understanding; 

significant 

inaccuracies.  

(1-2) 

Presentation and 

Communication 

Skills 

(5 Marks) 

(PO9) 

Speaks clearly, 

confidently, and 

effectively engages 

the audience. 

(5) 

Generally clear 

with occasional 

hesitation. 

(4) 

Understandable 

but lacks 

confidence. 

(3) 

Difficult to 

understand; poor 

communication 

(1-2) 

Response to 

Questions 

(5 Marks) 

(PO9) 

Answers all 

questions 

accurately and 

confidently. 

(5) 

Answers most 

questions 

satisfactorily. 

(4) 

Answers some 

questions with 

limited clarity. 

(3) 

Unable to answer 

questions 

adequately. 

(1-2) 

 

Rubrics for Learning Activity 2:  

Industrial Visit Report (10 Marks) 

17082026



 

 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

 

- Case Study Presentation 

 

- Programming Assignment 

 

- Tool/Software Exploration 

 

- Literature Review 

 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

 

- GATE-based Aptitude Test 

 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

 

- Any other relevant and innovative academic activity 

 

- Use of MOOCs and Online Platforms 

 
Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 
 

Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment on Thermodynamic Laws and Applications 2 

2.  Case Study on Cold Storage and Controlled Atmosphere Storage 2 

3.  Industrial Visit / Virtual Industry Visit Report 2 

4.  Seminar on Emerging Refrigeration Technologies 2 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  NPTEL Videos on Thermodynamics 2 

2.  Psychrometric Chart Applications 2 

3.  Recent Advances in HVAC and Cold Chain Systems 2 

 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The continuous internal 

evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be conducted after 

completing two modules of the syllabus and the second one after completing the remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as per the rubrics 

listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become eligible to appear for 

the SEE. 
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Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 50) marks and the 

SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

 

Rubrics for Learning Activity 2:  

 

Industrial Visit Report (10 Marks) 

Performance 

Indicators 

Excellent  Good  Satisfactory  Need improvement  

Understanding 

of Industry and 

Processes 

(3 Marks) 

(PO1) 

Demonstrates 

comprehensive 

understanding of the 

industry, operations, and 

technical processes 

observed during the 

visit. 

(3) 

Demonstrates 

good 

understanding 

with minor 

omissions. 

(2) 

Shows basic 

understanding 

of the industry 

and processes. 

(1) 

Limited 

understanding of the 

visit and processes. 

(0-1) 

Report 

Organization 

and Content 

(3 Marks) 

(PO10) 

Report is well-structured 

with introduction, 

objectives, observations, 

findings, and conclusion. 

Information is clear and 

complete. 

(3) 

Report is 

organized with 

minor 

deficiencies. 

(2) 

Report 

contains 

essential 

sections but 

lacks detail. 

(1) 

Report contains 

essential sections 

but lacks detail. 

(0-1) 

Presentation 

and 

Documentation 

(4 Marks) 

(PO9) 

Report is neat, well-

formatted, free from 

errors, and includes 

relevant 

photographs/diagrams. 

(4) 

Minor 

formatting or 

documentation 

issues. 

(3) 

Adequate 

presentation 

with several 

errors. 

(2) 

Poor presentation 

and inadequate 

documentation. 

(1) 
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WORKSHOP TECHNOLOGY LAB  Scheme 2025 
Course Code 1BAGL405  Semester IV 

Teaching Hours/Week (L:T:P) 0:  0  : 2 CIE Marks 50 

Total Hours of Pedagogy L:T:P:SLTW 0:  0 : 28  : 02 SEE Marks 50 

Credits 01 Total Marks 100 

Examination type (SEE) Practical Exam Hours 03 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Identify and use workshop tools, instruments, and equipment safely. 

2. Perform fitting, carpentry, sheet metal, and smithy operations to fabricate standard models. 

3. Apply measurement, marking, and manufacturing techniques to produce components accurately. 

4. Design and fabricate simple engineering products through open-ended workshop activities. 

5. Demonstrate creativity, teamwork, safety awareness, and problem-solving skills in workshop 

practice. 
Note:  

1. The laboratory syllabus consists of PART-A and PART-B. While PART-A has 6 conventional 

experiments, PART-B has 6 typical open-ended experiments. The maximum marks for the 

laboratory course are 100.  

2. Both PART-A and PART-B are considered for CIE and SEE.  

3.  Students have answer 1(one) question from PART-A and 1(one) question from PART-B.  

a. The questions set for SEE shall be from among the experiments under PART-A. It is evaluated for 

70 marks out of the maximum 100 marks.  

b. The open-ended question set for SEE shall be any other open-ended question and not selected 

from the experiments under PART-A. It shall be evaluated for 30 marks.  

4. For Continuous Internal Evaluation (CIE) during the semester, classwork shall typically include open-

ended questions from Part-B, along with other similar questions designed to enhance the students’ 
skills. 

PART – A  

FIXED SET OF EXPERIMENTS 

 

1. Preparation of Square Fitting Model in Fitting Shop  

2. Preparation of V-Fitting Model in Fitting Shop 

3. Preparation of T-Lap Joint Model in Carpentry Shop 

4. Preparation of Dove-Tail Lap Joint Model in Carpentry Shop 

5. Preparation of Open Scoop Model in Sheet Metal Shop 

6. Preparation of Rectangular Tray Model in Sheet Metal Shop 

PART – B 

OPEN ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined and 

students are given the freedom to explore, design, and conduct the experiment based on the problem 

statements as per the concepts defined by the course coordinator. It encourages creativity, critical thinking, 

and inquiry-based learning. 

1. Design and fabricate a fitting-shop utility component (key holder, gauge plate, name plate, etc.) using 

fitting operations. 

2. Design and prepare a carpentry product using timber joints (tool stand, pen holder, miniature frame, 

etc.). 

3. Design and fabricate a sheet-metal article of student's choice (funnel, dustpan, pencil box, flower pot, 

etc.).Concept 4 

4. Prepare an S-Hook from a given round rod and modify it for a specified load/application  
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5. Convert a given round rod into a square rod and fabricate a simple forged component 

6. Design and manufacture a forged product using smithy operations (ring, handle, hook, clamp, 

decorative item, etc.). 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Workshop Technology, Vol. I – B.S. Raghuwanshi, Dhanpat Rai Publications.  

2. Elements of Workshop Technology, Vol. I – S.K. Hajra Choudhury, A.K. Hajra Choudhury and Nirjhar 

Roy, Media Promoters & Publishers.  

3. Manufacturing Technology: Foundry, Forming and Welding – P.N. Rao, McGraw Hill Education. 

Reference books / Manuals: 

1. A Course in Workshop Technology, Vol. I – B.S. Raghuwanshi, Dhanpat Rai Publications.  

2. Manufacturing Processes for Engineering Materials – Serope Kalpakjian and Steven R. Schmid, 

Pearson Education.  

3. Workshop Practice – H.S. Bawa, Tata McGraw Hill Education. 

Web links and Video Lectures (e-Resources):   

1. NPTEL Courses on Manufacturing Processes and Workshop Practice  

2. IIT Bombay Virtual Labs – Manufacturing Processes Lab  

3. National Digital Library of India (NDLI)  

4. NPTEL Video Lectures – Manufacturing Processes I & II  

5. Virtual Labs – Workshop Practice Demonstrations  

6. MIT OpenCourseWare – Manufacturing and Design Courses 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Demonstration-Based Learning  

2. Project-Based Learning (PBL)  

3. Collaborative (Team-Based) Learning  

4. Video-Assisted and Virtual Lab Learning  

Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

For both CIE and SEE, the student is required to conduct one experiment each from both Part A and Part B. 

 

Rubrics for CIE – Continuous assessment: 30 Marks 

 

 

 

 

 

 

 

 

Performance 

Indicator (CO/PO 

Mapping) 

Superior (6) Good (5) Fair (4) Needs 

Improvement (3) 

17082026

https://nptel.ac.in/?utm_source=chatgpt.com
https://ndl.iitkgp.ac.in/?utm_source=chatgpt.com
https://nptel.ac.in/courses?utm_source=chatgpt.com
https://www.vlab.co.in/broad-area-mechanical-engineering?utm_source=chatgpt.com
https://ocw.mit.edu/?utm_source=chatgpt.com


 

 

PI-1: Preparation 

and Understanding 

(CO1) 

Thorough 

understanding of 

experiment and 

procedure 

Good 

understanding 

with minor gaps 

Basic 

understandin

g 

Limited 

understanding 

PI-2: Execution and 

Fabrication Skills 

(CO2, CO3) 

Performs all 

operations 

accurately and 

independently 

Minor errors in 

execution 

Completes 

task with 

guidance 

Frequent errors 

PI-3: Quality and 

Accuracy of Work 

(CO3) 

Excellent 

dimensional 

accuracy and finish 

Good accuracy 

and finish 

Acceptable 

quality 

Poor quality 

PI-4: Report Writing 

and Documentation 

(CO4) 

Complete, neat, and 

well-organized 

report 

Minor omissions Adequate 

documentatio

n 

Incomplete report 

PI-5: Safety and 

Professional Conduct 

(CO5) 

Consistently follows 

safety practices 

Follows most 

safety practices 

Occasional 

lapses 

Frequent lapses 

Rubrics for SEE / CIE Test: 

Performance 

Indicator (CO/PO 

Mapping) 

Superior (5) Good (4) Fair (3) Needs 

Improvement 

(2) 

PI-1: Planning and 

Procedure (CO1) 

Correctly plans and 

follows procedure 

independently 

Minor guidance 

required 

Adequate 

planning 

Significant 

guidance 

required 

PI-2: Tool Handling 

and Operations 

(CO2) 

Excellent tool handling 

and workmanship 

Good tool 

handling 

Satisfactory 

performance 

Frequent 

mistakes 

PI-3: Product Quality 

and Accuracy (CO3, 

CO4) 

Product meets 

specifications with 

excellent finish 

Minor 

deviations 

Acceptable 

outcome 

Significant 

deviations 

PI-4: Viva-Voce and 

Problem Solving 

(CO1, CO5) 

Excellent conceptual 

understanding 

Good 

understanding 

Basic 

understanding 

Limited 

understanding 

 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 

 

 

 

Rubrics suggested for Practical continuous assessment 
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Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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CROP PRODUCTION TECHNOLOGY LAB – HORTICULTURAL CROPS 
Course Code 1BAGL406A Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 
Semester IV 

Teaching Hours/Week (L :T : P) 0:0:28  CIE Marks 50 

Total Hours of Pedagogy L :T:P:SL:TW 0:0:28:2 SEE Marks 50 

Credits 01 Total Marks 100 

Type of Examination  Practical Exam Hours 2 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1.  Identify and classify major fruit, vegetable, and plantation crops based on their characteristics and uses.  

2. Demonstrate different propagation methods such as seed propagation, cutting, layering, grafting, and 

budding in horticultural crops.  

3. Identify important insect pests, diseases, and physiological disorders affecting horticultural crops and 

suggest suitable management practices.  

4. Apply seed treatment techniques, plant growth regulators, and nursery management practices in 

horticultural crop production.  

5.  Develop practical skills in propagation and production technologies used in fruit, vegetable, and plantation 

crops. 

 

SET OF EXPERIMENTS 

 

1. Identification and classification of major horticultural crops 

2. Identification and classification of important plantation crops 

3. Study of seed propagation methods in fruit and plantation crops 

4. Identification and study of diseases affecting fruit, vegetable and plantation crops 

5. Study of physiological disorders occurring in vegetable, fruit and plantation crops 

6. Study of various cutting techniques used for propagation in horticultural crops 

7. Identification and study of insect pests associated with vegetable, fruit and plantation crops 

8. Study of different layering methods practised in fruit and plantation crops. 

9. Study of grafting methods employed in the propagation of fruit and plantation crops 

10. Study of budding techniques used in the propagation of fruit and plantation crops 

11. Study of seed scarification and stratification techniques in horticultural crops  

12. Preparation and application of plant growth regulators in fruit and plantation crops 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Fundamentals of Horticulture- Jitendra Singh 

2. Introductory Horticulture- H. Edward Reiley and Carroll L. Shry 

3. Production Technology of Fruit Crops- K. V. Peter 

 

Reference books / Manuals: 

1.  Practical Manual of Horticulture Crops: Vol. 01 – Production Technologies- Anil Kumar Verma, Anil 

Gupta, Dharminder Kumar 

2. Production Technologies: Practical Manual of Horticulture Crops- Anil Kumar Verma 

3. ICAR Practical Manuals for B.Sc. Horticulture 

Web links and Video Lectures (e-Resources):   

1. ICAR E-Books & Practical Manuals 
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Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Demonstration Method – Demonstrate propagation techniques and use of plant growth regulators.  

2.   Hands-on Practical Training – Provide practical training in crop, pest, disease, and disorder 

identification.  

3.  Field Visit Method – Organize visits to farms, nurseries, and research stations for field exposure.  

4. Specimen Observation Method – Use specimens, charts, and samples for identification studies.  

5. Group Learning Method – Encourage group discussion and collaborative learning activities.   

 
 

Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

 

Rubrics for SEE / CIE Test: 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Correctly identifies 

and classifies all 

specimens with 

scientific reasoning 

Minor 

identificatio

n errors 

Identifies 

most 

specimens 

correctly 

Limited 

identification 

ability 

Unable to 

identify 

specimens 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs 

propagation 

techniques 

accurately and 

independently 

Minor 

procedural 

errors 

Performs 

with 

guidance 

Frequent 

mistakes 

Unable to 

perform 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Accurate diagnosis 

and management 

recommendations 

Minor 

errors in 

diagnosis 

Basic 

identificatio

n 

Incomplete 

diagnosis 

Incorrect 

identification 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Correct preparation 

and application with 

proper 

interpretation 

Minor 

operational 

errors 

Acceptable 

performanc

e 

Requires 

assistance 

Unable to 

perform 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Excellent 

documentation, 

observation and 

presentation 

Good 

documentat

ion 

Satisfactory 

record 

maintenanc

e 

Incomplete 

records 

Poor 

documentation 
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• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

Performance 

Indicators 

Superior Good Fair Needs 

Improvement 

Unacceptable 

Understanding of 

Experimental 

Procedure(C01/

PO1) 

Complete 

understanding of 

procedure and 

concepts 

Good 

understan

ding with 

minor 

doubts 

Basic 

understan

ding 

Limited 

understanding 

No 

understanding 

Practical Skill 

and Handling of 

Materials(C02/P

O2) 

Performs 

experiments 

accurately and 

confidently 

Minor 

mistakes 

during 

performan

ce 

Moderate 

operation

al errors 

Frequent mistakes Unable to 

perform 

experiment 

Observation and 

Identification 

Skills(C03/PO4) 

Accurate 

observations and 

correct 

identification 

Minor 

identificati

on errors 

Acceptabl

e 

observatio

ns 

Incomplete 

observations 

Incorrect 

identification 

Calculations, 

Application and 

Interpretation(C

04/PO5) 

Correct 

application and 

interpretation 

with accuracy 

Minor 

errors in 

applicatio

n 

Basic 

interpreta

tion 

Incorrect 

interpretation 

No interpretation 

Viva Voce and 

Record 

Presentation(C0

5/PO10) 

Excellent 

responses and 

neat presentation 

Good 

responses 

and 

presentati

on 

Average 

responses 

Weak responses Unable to answer 

questions 
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Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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Sensors and Actuators Lab for Agriculture  

Course Code 1BAGL406B Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 

Semester 
IV 

Teaching Hours/Week (L :T : P) 0 : 0 : 2 CIE Marks 50 

Total Hours of Pedagogy L 

:T:P:SL:TW 

0 : 0 : 28 : 0 : 02 
SEE Marks 50 

Credits 1 Total Marks 100 

Type of Examination  Practical Exam Hours 2 
Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Identify and explain the working principles of sensors used in agricultural systems. CO2: Calibrate 

and evaluate sensor performance for agricultural measurements. 

CO3: Operate and control actuators used in agricultural automation. 

CO4: Interface sensors and actuators with microcontroller platforms. 

CO5: Design and implement simple automation solutions for precision agriculture. 

SET OF EXPERIMENTS 

 

1. Identification and study of sensors used in agriculture and food engineering. 

2. Calibration of temperature sensors (LM35/DHT22) and temperature measurement. 

3. Measurement of soil moisture using capacitive soil moisture sensors. 

4. Measurement of relative humidity using digital humidity sensors. 

5. Measurement of light intensity using LDR and digital light sensors. 

6. Determination of water level using ultrasonic sensors. 

7. Measurement of soil pH using pH sensors 

8. Study and calibration of pressure sensors used in irrigation systems. 

9. Study of proximity sensors for agricultural machinery applications. 

10. Interfacing sensors with Arduino/ESP32 microcontroller.  

11. Speed control of DC motor using PWM technique.  

12. Position control of servo motor for agricultural automation.  

13. Operation of solenoid valves for automated irrigation systems. 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. Ramon Pallás-Areny and John G. Webster, Sensors and Signal Conditioning, 3rd Edition, Wiley India, 

2019.  

2. Curtis D. Johnson, Process Control Instrumentation Technology, 8th Edition, Pearson Education, 

2014.  

3. A.K. Sawhney, Electrical and Electronic Measurements and Instrumentation, Dhanpat Rai 

Publications, Latest Edition.  

4. Simon Monk, Programming Arduino: Getting Started with Sketches, 3rd Edition, McGraw-Hill 

Education, 2020. 

Reference books / Manuals: 

1. John Boxall, Arduino Workshop, No Starch Press, 2018.  

2. Raj Kamal, Embedded Systems: Architecture, Programming and Design, McGraw-Hill Education.  
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3. Qin Zhang, Precision Agriculture Technology for Crop Farming, CRC Press.  

4. Travis Blalock, Introduction to Sensors for Ranging and Imaging, CRC Press. 

Web links and Video Lectures (e-Resources):   

1. Arduino Official Documentation 

https://docs.arduino.cc/  

2. ESP32 Documentation 

https://docs.espressif.com/  

3. Precision Agriculture and Sensor Applications 

https://www.fao.org  

4. Agricultural Automation Resources 

https://extension.org  

5. NPTEL – Sensors and Transducers 

https://nptel.ac.in  

6. NPTEL – Embedded Systems Design 

https://nptel.ac.in 

Teaching-Learning Process (Innovative Delivery Methods): 

The following pedagogical approaches may be adopted to improve laboratory learning and facilitate 

attainment of course outcomes: 

1. Demonstration-Based Learning 

Each experiment shall begin with the demonstration of sensor operation, calibration procedure, and 

agricultural application followed by student execution. 

2. Experiential Learning through Agricultural Applications 

Students shall perform experiments using real agricultural scenarios such as soil moisture monitoring, 

irrigation automation, environmental monitoring, and greenhouse control. 

3. Hands-on Interfacing and Programming 

Students shall interface sensors and actuators with Arduino/ESP32 platforms and develop simple control 

programs for data acquisition and automation. 

4. Problem-Based Learning 

Students shall be encouraged to solve practical agricultural problems such as automatic irrigation scheduling, 

water-level monitoring, and environmental control using sensors and actuators. 

5. Mini Project-Based Learning 

Students may undertake small projects involving integration of multiple sensors and actuators to develop 

smart farming solutions. 

6. Data Interpretation and Analysis 

Students shall record sensor readings, perform calibration, analyze measurement errors, and interpret results 

for agricultural decision-making. 

7. Industry-Relevant Exposure 

Demonstrations of IoT-enabled smart agriculture systems, automated irrigation controllers, greenhouse 

monitoring systems, and precision farming technologies shall be provided. 

8. Reflective Laboratory Documentation 

Students shall maintain a laboratory record containing objectives, circuit diagrams, procedures, observations, 

results, calibration graphs, applications, and conclusions. 

Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 
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scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

 

Rubrics for SEE / CIE Test: 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

thorough 

understanding 

of 

sensor/actuato

r principles, 

applications, 

and 

characteristics. 

Demonstrate

s good 

understandin

g with minor 

errors. 

Demonstrates 

basic 

understandin

g with some 

gaps. 

Limited 

understanding of 

concepts. 

Unable to explain 

basic concepts. 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Accurately sets 

up and 

calibrates 

devices 

independently. 

Completes 

setup with 

minor 

assistance. 

Completes 

setup with 

moderate 

assistance. 

Requires 

significant 

assistance. 

Unable to set up 

experiment. 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Correctly 

interfaces 

devices and 

develops error-

free programs 

independently 

Interfaces 

and 

programs 

with minor 

corrections. 

Completes 

basic 

interfacing 

and 

programming

. 

Faces difficulty 

in 

implementation. 

Unable to 

interface or 

program devices 

Performance 

Indicator-

4(CO/PO 

Mapping) 

. Accurately 

records, 

analyzes, and 

interprets 

results with 

clear 

conclusions. 

Performs 

analysis with 

minor errors. 

Basic analysis 

with limited 

interpretatio

n. 

Incomplete 

analysis and 

interpretation. 

Unable to 

analyze results. 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Record is 

complete, 

organized, and 

demonstrates 

excellent 

presentation 

skills. 

Well-

maintained 

record with 

minor 

omissions. 

Record is 

adequate but 

lacks detail. 

Poorly 

maintained 

record and 

demonstration. 

No proper record 

or 

demonstration. 
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• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Explains 

objectives, 

principles, 

and 

applications 

accurately. 

Good 

explanation 

with minor 

errors. 

Basic 

understan

ding 

demonstr

ated. 

Limited 

understanding. 

Unable to explain 

experiment. 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs 

experiment 

independentl

y and 

correctly. 

Performs 

experiment 

with minor 

guidance. 

Completes 

experime

nt with 

assistance

. 

Requires extensive 

support. 

Unable to 

perform 

experiment. 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Correct 

assembly and 

program 

execution 

without 

errors. 

Minor errors 

corrected 

independently. 

Functional 

setup with 

assistance

. 

Frequent errors 

during execution. 

Unable to 

complete setup. 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Observations 

are accurate 

with excellent 

interpretatio

n. 

Good 

observations 

and 

interpretation. 

Acceptabl

e 

observatio

ns with 

limited 

analysis. 

Incomplete 

observations. 

Incorrect or 

missing 

observations. 

Performance 

Indicator-

5(CO/PO 

Mapping) 

Answers 

confidently 

with 

conceptual 

clarity. 

Answers most 

questions 

correctly. 

Answers 

basic 

questions 

Difficulty 

answering 

questions. 

Unable to answer 

questions. 

 

Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 
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Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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AI and Image Processing Lab 

Course Code 1BAGL406C Scheme 2025 

Type of Course Ability Enhancement Course 

(Laboratory) 

Semester 
IV 

Teaching Hours/Week (L :T : P) 0 : 0 : 2 CIE Marks 50 

Total Hours of Pedagogy L 

:T:P:SL:TW 

0 : 0 : 28 : 0 : 02 
SEE Marks 50 

Credits 1 Total Marks 100 

Type of Examination  Practical Exam Hours 2 
Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Perform basic image handling, image transformation and colour-space conversion on agricultural 

images using Python, OpenCV and Matplotlib. 

CO2: Apply image enhancement, filtering, thresholding, morphological processing, edge detection and contour 

detection techniques for agricultural image processing. 

CO3: Compute measurable image-based parameters such as green canopy percentage, object count, area, 

perimeter, colour features and shape features from agricultural images. 

CO4: Implement basic AI techniques such as K-Means clustering and Decision Tree classification using 

extracted image features for simple agricultural image interpretation. 

SET OF EXPERIMENTS 

 

Software tools to be used: Python 3.x, Jupyter Notebook / Google Colab, OpenCV, NumPy, Matplotlib, Pandas 

and scikit-learn. 

1. Write a Python program to read and analyse a given paddy leaf image using OpenCV and Matplotlib. 

Display the image and print its height, width, number of channels, data type, pixel intensity range and 

image size. 

2. Perform geometric transformations on a given tomato fruit image using OpenCV. Apply resizing, 

cropping, rotation, flipping and region of interest selection, and display the original image along with all 

transformed outputs. 

3. Convert a given paddy leaf image into RGB, grayscale and HSV colour spaces using OpenCV. Display the 

individual R, G, B, H, S and V channels and identify the channel suitable for separating the leaf region from 

the background. 

4. Enhance a given low-illumination paddy field image using brightness correction, contrast stretching, 

histogram equalization and CLAHE. Display the enhanced images and plot the histogram before and after 

enhancement. 

5. Add salt-and-pepper noise to a given mango leaf image and remove the noise using mean, Gaussian and 

median filtering techniques. Compare the filtered outputs and identify the filter that preserves the leaf 

boundary effectively. 

6. Segment maize grains from a given image using simple thresholding, adaptive thresholding and Otsu ’s 

thresholding. Display the binary masks obtained from each method and compare the segmentation 

results. 

7. Apply morphological operations on a given binary image of touching rice grains. Use erosion, dilation, 

opening and closing to remove small noise, fill gaps and improve separation between touching grain 

regions. 

8. Detect the boundary of a given mango leaf image using Canny edge detection and contour detection. Draw 

the detected contour on the original image and compute the leaf area and perimeter. 
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9. Estimate green canopy coverage from a given paddy field image using HSV colour-based segmentation. 

Generate the green canopy mask and compute the percentage of green canopy area with respect to the 

total image area. 

10. Apply K-Means clustering on a given diseased tomato leaf image to separate the image into background, 

healthy leaf region and diseased spot region. Use sklearn.cluster.KMeans with n_clusters=3, display the 

clustered image, diseased-region mask and compute the percentage of diseased area. 

11. Extract measurable image features from given tomato fruit images using OpenCV and NumPy. Compute 

area, perimeter, bounding box, aspect ratio, circularity, mean R, mean G and mean B values, and store the 

extracted features with class labels in a CSV file using Pandas. 

12. Train and test a Decision Tree classifier for tomato fruit ripeness classification using the feature CSV file 

generated in Experiment 11. Use sklearn.tree.DecisionTreeClassifier with criterion='gini', max_depth=3 

and random_state=42. Display the predicted class labels, accuracy score and confusion matrix. 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Richard Szeliski, Computer Vision: Algorithms and Applications, 2nd Edition, Springer, 2022. 

2. Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing, 4th Edition, Pearson Education, 

2018. 

3. Andreas C. Müller and Sarah Guido, Introduction to Machine Learning with Python: A Guide for Data 

Scientists, O’Reilly Media, 2016. 

Reference books / Manuals: 

1. OpenCV-Python Tutorials, OpenCV Official Documentation. 

2. scikit-learn User Guide and API Documentation for K-Means Clustering and Decision Tree 

Classification. 

3. NumPy, Matplotlib and Pandas Official Documentation for numerical computation, visualization and 

CSV-based data handling. 

Web links and Video Lectures (e-Resources):   

1. Richard Szeliski, Computer Vision: Algorithms and Applications, 2nd Edition 

https://szeliski.org/Book/ 

2. OpenCV Image Processing Documentation 

https://docs.opencv.org/4.x/d7/da8/tutorial_table_of_content_imgproc.html 

3. OpenCV-Python Image Processing Tutorials 

https://docs.opencv.org/4.x/d2/d96/tutorial_py_table_of_contents_imgproc.html 

4. scikit-learn Documentation: K-Means Clustering 

https://scikit-learn.org/stable/modules/generated/sklearn.cluster.KMeans.html 

5. scikit-learn Documentation: Decision Tree Classifier 

https://scikit-learn.org/stable/modules/generated/sklearn.tree.DecisionTreeClassifier.html 

6. NumPy Documentation 

https://numpy.org/doc/ 

7. Matplotlib Documentation 

https://matplotlib.org/stable/index.html 

8. Pandas Documentation 

https://pandas.pydata.org/docs/ 

9. NPTEL: Digital Image Processing, Prof. P. K. Biswas, IIT Kharagpur 

https://nptel.ac.in/courses/117105079 

10. NPTEL: Computer Vision and Image Processing – Fundamentals and Applications, Prof. M. K. Bhuyan, 

IIT Guwahati 

https://nptel.ac.in/courses/108103174 
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Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes. 

  

1. Image-Based Demonstration and Guided Practice: Each laboratory session shall begin with the 

demonstration of an agricultural image-analysis problem, followed by step-wise execution using 

Python, OpenCV, NumPy and Matplotlib. Students shall observe the input image, intermediate 

processing stages and final measured result. 

2. Agriculture Case-Based Learning: Experiments shall be conducted using real or sample agricultural 

images such as paddy leaves, mango leaves, tomato fruits, rice grains, maize grains and paddy field 

images. This helps students understand the relevance of image processing in crop monitoring, 

seed/grain analysis, fruit grading and disease-region estimation. 

3. Step-by-Step Visual Output Interpretation: Students shall be encouraged to display and interpret 

every important stage of processing, including colour-space conversion, enhanced image, filtered 

image, binary mask, morphological output, contour image and final numerical result. 

4. Tool-Based Experiential Learning: Students shall gain hands-on exposure to open-source tools and 

libraries such as Python, OpenCV, NumPy, Matplotlib, Pandas and selected demonstrations using 

scikit-image or PlantCV for agriculture-oriented image analysis. 

5. Mini Dataset-Based Practice: Instead of using only a single image, selected experiments may use a 

small set of 3–5 images to help students compare how lighting, background, object size and image 

quality affect image-processing results. 

6. Result Discussion and Reflective Lab Record: After each experiment, students shall record the 

objective, tools used, procedure, output images, measured values, observations, limitations and 

possible agricultural interpretation of the result. 

Assessment Structure:  

 

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

 

Rubrics for CIE – Continuous assessment: 

 

 Superior Good Fair Needs 

Improvement 

Unacceptab

le 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

complete 

understanding of 

image representation, 

transformations, and 

colour spaces 

Minor 

conceptual 

errors 

Basic 

understandi

ng 

Limited 

understanding 

No 

understandi

ng 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Selects appropriate 

algorithms and 

justifies choices 

effectively 

Good 

algorithm 

selection 

Acceptable 

selection 

Inappropriate 

selection 

Unable to 

design 

solution 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Error-free 

implementation with 

efficient coding 

practices 

Minor coding 

errors 

Functional 

implementa

tion 

Frequent 

assistance 

required 

Unable to 

implement 
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Rubrics for SEE / CIE Test: 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Accurate extraction 

and comprehensive 

interpretation 

Minor 

analysis 

errors 

Basic 

interpretati

on 

Incomplete 

analysis 

Incorrect 

analysis 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Excellent report, 

outputs, and 

explanation 

Good 

documentatio

n 

Satisfactory 

documentat

ion 

Incomplete 

documentation 

Poor 

documentati

on 

 Superior Good Fair Needs 

Improvement 

Unacceptab

le 

Performanc

e Indicator- 

1 (CO/PO 

Mapping) 

Complete 

understanding of 

methodology and 

concepts 

Good 

understanding 

Basic 

understanding 

Limited 

understanding 

No 

understandi

ng 

Performanc

e Indicator-2 

(CO/PO 

Mapping) 

Accurate 

implementation 

and debugging 

ability 

Minor coding 

errors 

Functional 

program 
Frequent errors 

Unable to 

execute 

Performanc

e Indicator-3 

(CO/PO 

Mapping) 

Accurate outputs 

and feature 

calculations 

Minor errors 
Acceptable 

outputs 

Incomplete 

outputs 

Incorrect 

outputs 

Performanc

e Indicator-4 

(CO/PO 

Mapping) 

Correct 

implementation 

and interpretation 

of models 

Minor 

interpretation 

errors 

Basic 

implementatio

n 

Incorrect 

interpretation 

No 

implementa

tion 

Performanc

e Indicator-5 

(CO/PO 

Mapping) 

Excellent 

explanation and 

presentation 

Good 

responses 

Average 

responses 
Weak responses 

Unable to 

answer 

Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 
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Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 

 

 

 

 

 

 

 

 

 

MANUFACTURING PROCESS LAB  Scheme 2025 
Course Code 1BAGL406D Semester IV 

Teaching Hours/Week (L:T:P) 0:0:2  CIE Marks 50 

Total Hours of Pedagogy L:T:P:SLTW 0:0:28:2 SEE Marks 50 

Credits 01 Total Marks 100 

Examination type (SEE) Practical Exam Hours  
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Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Explain the construction, working principles, and applications of various manufacturing machine tools 

such as lathe, shaper, milling, welding, and foundry equipment. 

CO2: Perform fitting, machining, welding, soldering, and moulding operations to manufacture components 

and joints according to specified dimensions and requirements. 

CO3: Select appropriate machine tools, processes, cutting parameters, and measuring instruments for 

manufacturing engineering products. 

CO4: Evaluate machining performance by calculating machining parameters such as material removal rate 

(MRR), machining time, gear dimensions, and dimensional accuracy. 

CO5: Design, manufacture, and assess simple engineering products through open-ended manufacturing 

exercises while demonstrating safety, teamwork, and documentation skills. 

 

Note:  

1. The laboratory syllabus consists of PART-A and PART-B. While PART-A has 6 conventional 

experiments, PART-B has 6 typical open-ended experiments. The maximum marks for the 

laboratory course are 100.  

2. Both PART-A and PART-B are considered for CIE and SEE.  

3.  Students have answer 1(one) question from PART-A and 1(one) question from PART-B.  

c. The questions set for SEE shall be from among the experiments under PART-A. It is evaluated for 

70 marks out of the maximum 100 marks.  

d. The open-ended question set for SEE shall be any other open-ended question and not selected 

from the experiments under PART-A. It shall be evaluated for 30 marks.  

4. For Continuous Internal Evaluation (CIE) during the semester, classwork shall typically include open-

ended questions from Part-B, along with other similar questions designed to enhance the students’ 
skills. 

PART – A  

FIXED SET OF EXPERIMENTS 

 

1. Perform a basic fitting exercise to make a Vee Joint 

2. Using Shaper machine cut the Vee groove 

3. Spur Gear Cutting using Milling machine and also perform respective calculations 

4. Perform Step turning, Taper turning, Thread cutting, Groving and knurling using Lathe machine. Also 

calculate Material removal rate and machining time. 

5. Study the sand moulding tools and prepare sand mould using Split piece pattern. 

6. Butt,Lap and T joint in welding 

7. Sheet metal soldering 

PART – B 

OPEN ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined and 

students are given the freedom to explore, design, and conduct the experiment based on the problem 

statements as per the concepts defined by the course coordinator. It encourages creativity, critical thinking, 

and inquiry-based learning. 

 

 

1. Compare the time required to cut Vee notch manually and by using shaper machine 

2. Cut the spur gear for the given Gear blank, show the terminology. Find the values of different gear 

terminology for the manufactured Gear 

3. Manufacture a product using lathe machine 
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4. Join the metal work pieces using welding and soldering to make a product. Do the cost estimation 

also. 

5. Perform T-joint job using fitting tools. 

 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. . Elements of Mechanical Engineering - Hajra Choudhury & others, Media Promoters 2010. 

2. . The Elements of Workshop Technology - Vol I & II, S.K. Hajra Choudhury, A.K. Hajra 

Choudhury, Nirjhar Roy, 

11th edition 2001 others, Media Promoters and Publishers, Mumbai. 

 

Reference books / Manuals: 

4. All About Machine Tools, H.Gerling, New Age International pvt.ltd, 2006 

Web links and Video Lectures (e-Resources):   

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1.Demonstration on machine tools 

2.Videos of operations and applications.  

Assessment Structure:  

The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. Total marks for the all report shall be 

scaled down to 30 marks. The laboratory test (duration 03 hours) at the end of the last week of the semester 

/after completion of all the experiments (whichever is early) shall be conducted for 50 marks and Marks 

scored shall be scaled down to 20 marks. Final average of marks for report and test shall be out of 50 marks. 

For both CIE and SEE, the student is required to conduct one experiment each from both Part A and Part B. 

 

Rubrics for CIE – Continuous assessment: 
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Rubrics for SEE / CIE Test: 

 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO1/PO 

1Mapping) 

Demonstrates 

complete 

understanding of 

machine 

construction, 

operation and 

applications 

Minor 

conceptual 

errors 

Basic 

understandi

ng 

Limited 

understanding 

No 

understanding 

Performance 

Indicator-2 

(CO/PO 2,3 

Mapping) 

Selects 

appropriate 

process, tools 

and parameters 

with justification 

Minor 

selection 

errors 

Acceptable 

selection 

Inappropriate 

selection 
Unable to select 

Performance 

Indicator- 3 

(CO1/PO 

1Mapping) 

Produces 

accurate job with 

excellent 

workmanship 

and safety 

practices 

Minor 

dimensional 

errors 

Functional 

job with 

acceptable 

quality 

Significant errors 
Unable to 

complete job 

Performance 

Indicator- 4 

(CO1/PO 

1Mapping) 

Accurate 

calculations, 

measurements 

and 

interpretation 

Minor errors 
Basic 

calculations 

Incorrect 

calculations 
No calculations 

Performance 

Indicator- 5 

(CO1/PO 

1Mapping) 

Excellent 

documentation, 

presentation and 

product 

evaluation 

Good 

documentatio

n 

Satisfactory 

documentat

ion 

Incomplete 

record 

Poor 

documentation 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Complete 

understanding of 

procedure and 

concepts 

Good 

understanding 

with minor 

doubts 

Basic 

understandi

ng 

Limited 

understanding 

No 

understanding 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Performs 

experiments 

accurately and 

confidently 

Minor mistakes 

during 

performance 

Moderate 

operational 

errors 

Frequent 

mistakes 

Unable to 

perform 

experiment 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Accurate 

observations and 

correct 

identification 

Minor 

identification 

errors 

Acceptable 

observation

s 

Incomplete 

observations 

Incorrect 

identification 

Performance 

Indicator-4 

(CO/PO 

Mapping) 

Correct 

application and 

interpretation 

with accuracy 

Minor errors in 

application 

Basic 

interpretati

on 

Incorrect 

interpretation 

No 

interpretation 

Performance 

Indicator-5 

(CO/PO 

Mapping) 

Excellent 

responses and 

neat 

presentation 

Good 

responses and 

presentation 

Average 

responses 

Weak 

responses 

Unable to 

answer 

questions 
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minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 

 

Rubrics suggested for Practical continuous assessment 

 

Performance 

Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 

Knowledge (4) 

(PO1) 

The student has well 

depth knowledge of 

the topics related to 

the course (4) 

Student has good 

knowledge of some of 

the topics related to 

course (3) 

Student is capable of 

narrating the answer 

but not capable to 

show in depth 

knowledge (2) 

Student has 

not 

understood 

the concepts 

clearly (1) 

Design Of 

Experiment (5) 

(PO2 & PO3) 

Student is capable of 

discussing more than 

one design for his/her 

problem statement 

and capable of proving 

the best suitable 

design with proper 

reason (5) 

Student is capable of 

discussing few 

designs for his/her 

problem statement 

but not capable of 

selecting best (4) 

Student is capable of 

discussing single 

design with its merits 

and de-merits (3) 

Student is 

capable of 

explaining the 

design (1-2) 

Implementation 

(8)  

(PO3 & PO8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

considering optimal 

solution. (7-8) 

Student is capable of 

implementing the 

design with best 

suitable algorithm 

and should be capable 

of explaining it (5-6) 

Student is capable of 

implementing the 

design with proper 

explanation. (3-4) 

Student is 

capable of 

implementing 

the design.  

(1-2) 

Result &Analysis 

(5)  

(PO4) 

Student is able to run 

the program on 

various cases and 

compare the result 

with proper analysis. 

(5) 

Student will be able to 

run the program for 

all the cases. (4) 

Student will be able 

to run the code for 

few cases and 

analyze the output. 

(3) 

Student will 

be able to run 

the program 

but not able to 

analyze the 

output. (1-2) 

Demonstration 

(8)  

(PO9) 

The lab record is well-

organized, with clear 

sections (e.g., 

Introduction, Method, 

Results, Conclusion). 

Transitions between 

sections are smooth.  

(7-8) 

The lab record is 

organized, with clear 

sections, but some 

sections are not well-

defined. (5-6) 

The lab record lacks 

clear organization or 

structure. Some 

sections are unclear 

or incomplete. (3-4) 

The lab record 

is poorly 

organized, 

with missing 

or unclear 

sections. (1-2) 

 

Note: Can add Engineering & IT tool usage based on the nature of the course 
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Programme Specific Biology 
Course Code 1BAG407 Scheme 2025 

Type of Course BSC Semester IV 

Teaching Hours/Week (L:T:P)  2: 0  : 0 CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

28:      0  :    0 :    32   : 
SEE Marks 50 

Credits 2 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 

 

At the end of the course, the student will be able to: 

CO1: Explain fundamental biological concepts, biomolecules, and cellular processes relevant to engineering 

applications. 

CO2: Analyze biological systems and their engineering analogies such as filtration, sensing, fluid transport, 

structural support, and control systems. 

CO3: Apply biomimicry and bio-inspired design principles for solving problems in agricultural and 

mechanical engineering. 

CO4: Evaluate emerging bioengineering technologies including bioprinting, biosensors, bioremediation, 

artificial organs, and sustainable biomaterials. 

CO5: Propose innovative biological and nature-inspired engineering solutions for agricultural production, 

machinery design, environmental sustainability, and human welfare. 

 

Module-1 

Fundamentals of Biological Systems for Engineers:  

The cell: the basic unit of life, Structure and functions of a cell. The Plant Cell and animal cell, Prokaryotic and 

Eukaryotic cell, Stem cells and their application. Biomolecules: Properties and functions of Carbohydrates, Nucleic 

acids, proteins, lipids. Importance of special biomolecules; Enzymes (Classification (with one example each), 

Properties and functions), vitamins and hormones. 

 Number of Hours:08 

Module-2 

HUMAN ORGAN SYSTEMS AND BIO DESIGNS (QUALITATIVE): 

Brain as a CPU system (architecture, CNS and Peripheral Nervous System, signal transmission, EEG, Robotic arms for 

prosthetics. Engineering solutions for Parkinson’s disease).Eye as a Camera system (architecture of rod and cone 

cells, optical corrections, cataract, lens materials, bionic eye). Heart as a pump system (architecture, electrical 

signalling - ECG monitoring and heart related issues, reasons for blockages of blood vessels, design of stents, pace 

makers, defibrillators). Lungs as purification system (architecture, gas exchange mechanisms, spirometry, abnormal 

lung physiology - COPD, Ventilators, Heart-lung machine). Kidney as a filtration system (architecture, mechanism of 

filtration, CKD, dialysis systems). 

 Module-3 

NATURE-INSPIRED MATERIALS AND MECHANISMS (QUALITATIVE): 

Echolocation: Ultrasonography and Sonar Systems, Photosynthesis: Photovoltaic Cells and Bionic Leaf, Plant Burrs 

and Velcro Fasteners , Gecko Adhesion and Climbing Mechanisms, Spider Silk as High Strength Biomaterial,  

Human Blood Substitutes: Hemoglobin-Based Oxygen Carriers (HBOCs) and Perfluorocarbons (PFCs) , Biological 

Energy Conversion and Biofuels,  

Development of sensors, smart materials, energy systems, and adaptive engineering structures. 

Number of Hours:08Number of Hours:08 

Module-4 

 

Biomimetics and Nature-Inspired Engineering: Bird flight and UAV design, Lotus leaf effect and self-cleaning 

surfaces, Termite mounds and passive cooling systems, Shark skin and drag reduction, Plant root systems and soil-

machine interaction. 

Applications: Agricultural drones, Farm machinery design,  Precision agriculture system, Sustainable structures 

Number of Hours:08 hrs 
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Module-5 

Emerging Trends in Bioengineering: Artificial Intelligence in agriculture, Machine learning for crop disease 

diagnosis.  Bioimaging techniques,  Bioprinting and tissue engineering. 

Biofertilizers and biopesticides. Bioremediation and environmental cleanup.Self-healing bioconcrete.  Biomining and 

waste valorization 

Future Technologies: Biohybrid robots, Soft robotics,  Human-machine interfaces and Intelligent autonomous 

agricultural systems 

Number of Hours:08 hrs 

Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

• Biology for Engineers, Rajendra Singh C and Rathnakar Rao N, Rajendra Singh C and Rathnakar Rao N 

Publishing, Bengaluru, 2023. 

• Human Physiology, Stuart Fox, Krista Rompolski, McGraw-Hill eBook. 16th Edition, 2022 

• Biology for Engineers, Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., 

Barathi S., and Jaganthan M.K., Tata McGraw-Hill, New Delhi, 2012. 

• Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011 

• Biomedical Instrumentation, Leslie Cromwell, Prentice Hall 2011. 

• Biology for Engineers, Sohini Singh and Tanu Allen, Vayu Education of India, New Delhi, 2014. 

• Biomimetics: Nature-Based Innovation, Yoseph Bar-Cohen, 1st edition, 2012, CRC Press. 

• Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies, D. Floreano and C. 

Mattiussi, MIT Press, 2008. 

• Bioremediation of heavy metals: bacterial participation, by C R Sunilkumar, N GeethaA C 

Udayashankar Lambert Academic Publishing, 2019. 

• 3D Bioprinting: Fundamentals, Principles and Applications by Ibrahim Ozbolat, Academic Press, 2016. 

• Electronic Noses and Tongues in Food Science, Maria Rodriguez Mende, Academic Press, 2016 

• Biomimetics: Nature-Based Innovation, Yoseph Bar-Cohen, CRC Press, 2012 

• Biologically Inspired Robotics ,Yunhui Liu and Dong Sun, CRC Press.  

• Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies , Dario Floreano and Claudio 

Mattiussi, MIT Press, 2008. 

• Sensors for Precision Agriculture, John V. Stafford, Burleigh Dodds Science Publishing. 

Web links and Video Lectures (e-Resources):   

• https://nptel.ac.in/courses/121106008 

• https://freevideolectures.com/course/4877/nptel-biology-engineers-other-non-biologists 

• https://ocw.mit.edu/courses/20-020-introduction-to-biological-engineering-design-spring-2009 

• https://ocw.mit.edu/courses/20-010j-introduction-to-bioengineering-be-010j-spring-2006 

• https://www.coursera.org/courses?query=biology 

• https://onlinecourses.nptel.ac.in/noc19_ge31/preview 

• https://www.classcentral.com/subject/biology 

• https://www.futurelearn.com/courses/biology-basic-concepts 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-learning 

process and facilitate the achievement of course outcomes.  

• Case-Based Learning: Discuss real-world applications of biology in agricultural engineering, mechanical 

systems, precision farming, biomaterials, and environmental sustainability.  

• Biomimicry-Based Problem Solving: Encourage students to analyze natural systems and develop 

engineering solutions inspired by biological processes and structures.  

• Multimedia and Simulation-Based Learning: Use animations, videos, virtual laboratories, and simulation 

tools to demonstrate biological processes and engineering analogies.  

• Group Discussions and Concept Mapping: Facilitate collaborative learning through discussions on bio-

inspired technologies, biotechnology applications, and emerging trends in bioengineering.  

• Project-Based Learning: Assign mini-projects related to biosensors, smart farming, bioenergy systems, 
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agricultural automation, and sustainable engineering solutions.  

• Flipped Classroom Approach: Students explore learning resources before class and participate in 

interactive problem-solving sessions during class.  

• Industry and Research Exposure: Invite experts from biotechnology, agricultural engineering, healthcare, 

and environmental sectors to deliver lectures on contemporary biological innovations.  

• ICT-Enabled Learning: Utilize MOOCs, NPTEL lectures, online case studies, and digital content for self-

paced learning.  

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 marks, 

i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined total 

of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests(IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Case Study Presentation on Bio-inspired Engineering 

Applications 

10 

2.  Literature Review / Assignment on Emerging 

Bioengineering Technologies 

15 

 

 

 

 

Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each activity): 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Excellent 

understanding 

and 

interpretation 

Good 

understanding 

Moderate 

understan

ding 

Limited 

understanding 
No understanding 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Innovative 

application 

demonstrated 

Appropriate 

application 

Basic 

application 
Weak application No application 

Performance 

Indicator-3 

(CO/PO 

Mapping) 

Highly 

effective 
Effective 

Satisfactor

y 
Poor Unsatisfactory 
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Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

- Case Study Presentation 

- Programming Assignment 

- Tool/Software Exploration 

- Literature Review 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

- GATE-based Aptitude Test 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

- Any other relevant and innovative academic activity 

- Use of MOOCs and Online Platforms 

 
Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  

 Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment on Biological Systems and Engineering Analogies 4 

2.  Case Study on Biomimicry and Nature-Inspired Engineering 4 

3.  Seminar on Emerging Bioengineering Technologies 4 

4.  Mini Project on Agricultural Bio-Innovations 4 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  NPTEL/MOOC Course Modules on Biology for Engineers 4 

2.  Study of Precision Agriculture and Biosensors 4 

3.  Exploration of Bio-inspired Technologies and Innovations 4 

4.    

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The continuous internal 

evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be conducted after 

completing two modules of the syllabus and the second one after completing the remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as per the rubrics 

listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become eligible to appear for 

the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 50) marks and the 

SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 

 

 

 

 

17082026



 

 

 

 
ENVIRONMENTAL SCIENCE PROJECT 

Course Code 1BEP408 Scheme 2025 

Type of Course Societal Development Course (SDC) Semester IV 

Teaching Hours/Week (L:T:P) 30 (0:0:0) CIE Marks 50 

Total Hours of Pedagogy per 

Semester CI (L /T): LI(P):TW&SL 

30 (0:0:0:30) 
SEE Marks 50 

Credits 1 Total Marks 100 

Examination type (SEE) Theory Exam Hours 03 

Course Objectives: 

The Environmental Science Project is a practical, applied-learning course that builds students’ environmental awareness 

and responsibility. It focuses on real issues such as climate change, pollution, biodiversity, resource use, soil erosion, and 

thermal comfort, using field surveys, case studies, data collection, audits, and analysis to develop feasible and sustainable 

solutions. Students may work individually or in groups of up to four, including interdisciplinary topics, and assessment is 

based on the prescribed rubrics. 

Course outcome (Course Skill Set): 

At the end of the course, the student will be able to: 

1. CO1 (L2 – Understand): Identify and analyse environmental problems through field interaction and 

technical assessment. 
2. CO2 (L3 – Apply): Develop skills in project planning, field survey, data collection, implementation, 

documentation and reporting. 

3. CO3 (L4 – Analyze): Formulate feasible environmental problem statements and solutions considering 

practical constraints and sustainability aspects. 

4. CO4 (L3 – Apply): Apply principles of environmental responsibility, ethics and societal welfare in 

engineering practice through community-oriented interventions. 

5. CO5 (L4 – Analyze): Exhibit multidisciplinary learning and problem-solving ability based on collected 

data, user feedback and baseline conditions. 

6. CO6 (L5 – Evaluate): Demonstrate teamwork and communication skills while interacting with technical 

and non-technical stakeholders and reflect on project impact on society. 

Restrictions and professional conduct: 

Environmental Science Projects should be academic, socially responsible, technically focused, and politically 

neutral. Students and faculty must maintain professionalism, ethical conduct, and respect while working with 

communities and stakeholders, and avoid any political, ideological, commercial, or disruptive activities. Projects 

should also consider practical constraints such as cost, resources, safety, environmental impact, and stakeholder 
cooperation. 

SET OF PROJECT ACTIVITIES (TW/SL = 30 HOURS) 

Methods for project identification: 

Students may identify the project topic using one or more of the following methods: interaction with local rural or urban 

stakeholders such as local leaders, corporation/municipality personnel, NGOs, panchayat representatives, etc.; review of 

issues highlighted in print and electronic media, and social networks; and, after selecting a broad topic, collect data, 

conduct a feasibility survey, estimate timelines and resources, approximate expenditure, and define the problem 

statement and objectives clearly. 

List of Project Topics and Engineering Outcomes: 

The following structured sequence of activities is to be carried out during the semester: 

Sl. 

No. 
Project title Measurable engineering outcome Mapped POs SDGs 

 

 

1 

Rural and urban water 

conservation and 

management systems 

Prepare a site-specific water-saving plan, 

estimate water demand–supply gap, and 

propose a feasible conservation intervention 

with quantified savings. 

PO1, PO2, PO3, 

PO4, PO10, 

PO11 

 

SDG 6, SDG 

11, SDG 12 

17082026



 

 

 

2 
Waste management and 

recycling 

Conduct waste audit, classify waste streams, 

and design a segregation/recycling workflow 

with measurable reduction in mixed waste. 

PO2, PO3, PO4, 

PO6, PO8, 

PO10 

SDG 11, 

SDG 12, 

SDG 13 

 

3 

 

Afforestation 

Identify a degraded area, prepare plantation 

layout, and demonstrate survival-rate tracking 

and maintenance schedule for saplings. 

PO2, PO3, PO4, 

PO6, PO7, 

PO11 

SDG 11, 

SDG 13, 

SDG 15 

 

4 
Biogas generation and 

power generation 

Estimate organic waste availability, size a 

small biogas system, and document expected 

gas output or energy yield. 

PO1, PO2, PO3, 

PO4, PO5, 

PO10 

SDG 7, SDG 

11, SDG 12 

 

5 
DPR for solar power 

rural plant 

Prepare a DPR with load assessment, panel 

sizing, cost estimate, and projected energy 

generation and payback. 

PO1, PO2, PO3, 

PO4, PO5, 

PO10 

SDG 7, SDG 

9, SDG 11 

 

6 
DPR for electrification of 

village/tribal community 

Map unserved/underserved households, 

propose electrification layout, and estimate 

coverage, losses, and implementation cost. 

PO1, PO2, PO3, 

PO4, PO10, 

PO11 

SDG 7, SDG 

9, SDG 10 

 

7 
DPR for rural drainage 

system 

Survey drainage bottlenecks, develop a 

drainage layout, and estimate runoff handling 

capacity and flood-risk reduction. 

PO1, PO2, PO3, 

PO4, PO6, 

PO10 

SDG 6, SDG 

9, SDG 11 

 

 

8 

Sustainability and 

environmental health 

projects 

Assess local environmental health issues and 

propose interventions with measurable 

improvement in hygiene, safety, or resource 

use. 

 

PO2, PO3, PO4, 

PO6, PO7, PO8 

SDG 3, SDG 

6, SDG 11, 

SDG 12 

 

9 

 

Plastic free campaigns 

Measure plastic usage before and after 

awareness intervention and report percentage 

reduction or behavioural change. 

PO2, PO3, PO6, 

PO7, PO8, 

PO10 

SDG 11, 

SDG 12, 

SDG 13 

 

 

10 

 

Health and nutrition 

awareness 

Conduct baseline and post-program 

awareness survey and daocument 

improvement in awareness score or adoption 

of healthier practices. 

PO2, PO6, PO7, 

PO8, PO9, 

PO10 

 

SDG 2, SDG 

3, SDG 11 

 

 

11 

Societal projects 

involving health 

wellness 

Identify a community health need and develop 

an awareness/service module with 

measurable participation and feedback 

outcomes. 

PO2, PO3, PO6, 

PO8, PO9, 

PO10 

 

SDG 3, SDG 

11, SDG 17 

 

12 
Air quality monitoring 

system 

Collect air-quality data, compare with 

reference limits, and present trends along with 

possible mitigation suggestions. 

PO2, PO3, PO4, 

PO5, PO6, 

PO10 

SDG 3, SDG 

11, SDG 13 

 

13 
Plastic waste reduction 

campaign 

Track collection, segregation, and replacement 

actions, and quantify reduction in plastic 

waste generation or littering. 

PO2, PO3, PO6, 

PO7, PO8, 

PO10 

SDG 11, 

SDG 12, 

SDG 13 

 

14 

 

Urban greening projects 

Prepare greening plan, identify planting 

locations, and assess environmental benefits 

such as shade, aesthetics, or heat mitigation. 

PO2, PO3, PO4, 

PO6, PO7, 

PO11 

SDG 11, 

SDG 13, 

SDG 15 

 

15 
Smart agriculture 

solution 

Design a low-cost monitoring or irrigation 

support solution and estimate improvement 

in water use efficiency or crop support. 

PO1, PO2, PO3, 

PO4, PO5, 

PO10 

SDG 2, SDG 

6, SDG 9 
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16 

 

Smart irrigation system 

Estimate crop water requirement, propose 

control logic, and quantify water savings 

compared with conventional irrigation. 

PO1, PO2, PO3, 

PO4, PO5, 

PO10 

SDG 2, SDG 

6, SDG 12 

 

17 
Food security initiatives 

/ cold storage system 

Estimate storage need, design a simple cold-

chain concept, and document reduction in 

spoilage or wastage. 

PO1, PO2, PO3, 

PO4, PO5, 

PO10 

SDG 2, SDG 

9, SDG 12 

Suggested Learning Resources 

Particulars Titles and Publishers 

 

 

 

Textbooks 

1. Phadke, N. D., Community Engagement and Social Innovation, Oxford University Press, 

New Delhi. 

2. Garg, N. R., Project-Based Learning in Engineering Education, Pearson India Education 

Services, Noida. 

3. Gupta, A. and P. Singh, Service Learning and Community Projects, McGraw-Hill Education 

(India), New Delhi. 

4. Wilson, G., Practical Guide to Community Development Projects, Routledge, London. 

 

 

 

 

Reference books 

1. NPTEL courses on Project-Based Learning and Social Innovation. 

2. SWAYAM courses on community engagement and sustainability. 

3. UN Sustainable Development Goals portal. 

4. MyGov India and local civic body portals for community initiatives. 

5. YouTube resources on design thinking, social innovation, and community service 

learning. 

6. NGO and government field-action case studies related to sanitation, water, health, 

education, and environment. 

 

 

Web links and Video 

Lectures (e-

Resources) 

1. NPTEL courses on Engineering Geology. 

2. NPTEL courses on Soil Mechanics and Foundation Engineering. 

3. Virtual Labs – Geotechnical Engineering Virtual Lab. 

4. Geological Survey of India. 

5. YouTube channels on civil engineering experiments. 

6. American Society of Civil Engineers (ASCE) – Geotechnical resources and standards. 

Teaching Learning Process: 

The suggested TLP for Community / Societal Project is as follows; 

Week / 

Phase 

Teaching–Learning 

Activity 
Faculty Role Student Activity Output / Evidence 

 

 

1 

Course introduction, 

objectives, ethics, 

conduct, and 

assessment briefing 

Explain course scope, 

rules, rubrics, and 

expected deliverables 

Understand course 

requirements and form 

teams 

 

 

Team list, course plan 

 

2 

Community problem 

identification and topic 

selection 

Guide topic framing 

and feasibility 

Identify local issues 

through discussion and 

observation 

Shortlisted project 

topic 

 

 

3 

 

Stakeholder interaction 

and preliminary survey 

Demonstrate survey 

methods and 

stakeholder 

engagement 

 

Collect initial data from 

community/users 

 

Survey notes, 

interview record 

 

4 
Problem statement and 

objective formulation 

Review and refine 

problem statement 

Prepare problem 

statement, scope, and 

objectives 

Approved problem 

statement 
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5 

Literature/case study 

review and baseline 

analysis 

Suggest relevant 

references and 

examples 

Study existing solutions 

and compare approaches 

Baseline analysis 

summary 

 

6 

 

Project planning and 

role assignment 

Help teams organize 

tasks, timeline, and 

responsibilities 

Plan activities, divide 

roles, and prepare 

schedule 

 

Work plan / Gantt 

chart 

 

7 

 

Feasibility analysis and 

solution brainstorming 

Check technical 

feasibility and 

practicality 

 

Generate possible 

engineering solutions 

 

Solution alternatives 

sheet 

 

8 

Selection of final 

solution and design 

approach 

 

Review final concept 

and design logic 

Finalize concept, 

methods, and expected 

outcome 

 

Concept note / design 

outline 

 

9 

Data processing / 

calculations / sizing / 

mapping 

 

Support computations 

and technical review 

Analyze data, perform 

calculations, prepare 

maps/charts 

 

Technical analysis 

sheet 

 

10 

Prototype / model / 

audit / DPR / app 

development 

Monitor progress and 

correct technical 

issues 

Develop the selected 

output 

Working model / 

draft DPR / map / app 

 

11 

Testing, refinement, 

and implementation 

planning 

Evaluate technical 

correctness and 

improvements 

Test prototype or 

validate proposal with 

users 

 

Test results / revised 

output 

 

12 

Field implementation / 

demonstration / 

awareness activity 

Facilitate community 

interaction and 

documentation 

 

Conduct implementation 

or demonstration 

Photos, attendance, 

implementation 

record 

 

13 

Documentation of 

outcomes, feedback, 

and impact 

Review report 

structure and 

completeness 

Compile findings, 

stakeholder feedback, 

and observations 

 

Draft report 

 

14 

Presentation 

preparation and viva 

practice 

Conduct mock 

presentation and 

feedback 

 

Prepare slides/poster 

and rehearse 

 

Presentation deck 

 

15 

Final presentation, 

submission, and 

reflection 

 

Evaluate performance 

using rubrics 

Present project, submit 

report, reflect on 

learning 

 

Final report, 

presentation, viva 
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Assessment structure: 

A. Continuous Internal Evaluation (CIE) – 50 marks 

• Students, in batches of 3–4, shall undertake at least one project (or a combination of two related activities) 

aiming, as far as possible, at a logical implemented or implementable outcome. 

• CIE will be conducted by a departmental committee (HoD/nominee, guide and one senior faculty) using the 

following rubrics totaling 50 marks: 

CIE pass requirement: 

A student shall secure a minimum of 20 marks out of 50 in CIE to become eligible to appear for SEE. 

• Students who fail to earn the required CIE marks may be given additional opportunities before closure of the 

semester; no re-doing of CIE is permitted after the end of the semester. 

B. Semester End Examination (SEE) – 100 marks (scaled to 50) 

• Examination duration: 2 hours. 

• Maximum examination marks: 100 (entered as 100 in the VTU portal; the ITI-SMU module automatically scales 100 → 50 for result processing). 
• The SEE shall be conducted batch-wise by a committee of three faculty: project guide, one faculty from the 

same department and one from a different department. 

SEE pass requirement and overall passing rule: 

• For a pass in SEE, a student shall secure minimum 35 marks out of 100. 

• For declaration of a pass grade, the sum of CIE marks (out of 50) and scaled SEE marks (out of 50) shall be ≥ 
40; otherwise, the student is awarded grade F (Fail). 

CIE Rubric — Continuous Internal Evaluation (Total 50 marks): 

Criterion 
Weight 

(marks) 

Excellent (Full 

marks) 
Good Fair 

Needs 

Improvement 

 

 

Problem identification 

& relevance to 

society/environment 

 

 

 

8 

Problem clearly 

identified with 

strong evidence 

of relevance and 

well-defined 

scope. 

Relevant 

problem with 

clear scope and 

adequate 

evidence. 

 

Problem 

defined but 

justification is 

weak. 

 

 

Problem unclear 

or not relevant. 

Formation of problem 

statement; engineering 

approach, innovation & 

feasibility 

 

 

10 

Precise 

statement; sound, 

innovative, 

feasible approach. 

Adequate 

statement; 

feasible with 

minor gaps. 

Partial 

statement; 

marginal 

feasibility. 

 

Missing or 

infeasible. 

 

Interaction with 

stakeholders; data 

collection, analysis & 

interpretation 

 

 

 

8 

Thorough 

engagement; 

comprehensive 

data and well-

interpreted 

analysis. 

 

Good 

engagement; 

adequate data 

and analysis. 

Limited 

engagement; 

incomplete 

data and 

superficial 

analysis. 

 

Little or no 

stakeholder 

contact; no 

data/analysis. 

Project documentation; 

clarity, organization & 

problem-solving 

demonstrated 

 

 

10 

Complete, well-

organized, 

analytical, and 

strong problem-

solving. 

Complete and 

clear with 

some analytical 

content. 

Basic with 

omissions; 

problem-

solving limited. 

Missing/poorly 

organized; no 

clear problem-

solving. 

 

 

Communication & 

presentation skills 

 

 

6 

Confident, 

structured, and 

answers queries 

fully; visuals 

effective. 

Clear and 

satisfactory; 

responds to 

most queries. 

Acceptable but 

lacks clarity or 

confidence; 

weak 

responses. 

 

Poor or absent; 

unable to 

respond. 
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Contribution & benefit 

to society (impact, 

sustainability) 

 

 

 

8 

Clear, 

demonstrable 

societal benefit 

and realistic 

sustainability 

path. 

Benefit 

plausible; 

sustainability 

considered 

with minor 

gaps. 

 

Limited or 

unclear benefit; 

sustainability 

weak. 

 

 

No evident 

benefit or 

sustainability. 

Notes for CIE rubric: 

• Minimum CIE pass requirement: 20/50 to be eligible for SEE. [Use departmental committee (HoD/guide + 

senior faculty) to apply the rubric and record marks.] 

SEE Rubric — Semester End Examination (Enter marks out of 100; scaled to 50 later): 

Criterion 
Weight 

(marks) 

Excellent (Full 

marks) 
Good Fair 

Needs 

Improvement 

Problem 

identification & 

relevance to 

society/environm 

ent 

 

 

16 

Clearly 

articulated with 

strong evidence 

and context. 

 

Clear with 

reasonable 

evidence. 

 

Problem stated but 

evidence/context 

weak. 

 

 

Poorly defined 

or irrelevant. 

Formation of 

problem 

statement; 

engineering 

approach, 

innovation & 

feasibility 

 

 

 

20 

 

Precise; 

demonstrates 

engineering 

depth, novelty 

and feasibility. 

 

Technically 

sound and 

feasible with 

minor 

limitations. 

 

 

Basic; limited 

technical depth or 

feasibility 

concerns. 

 

 

No viable 

engineering 

approach or 

infeasible plan. 

Interaction with 

stakeholders; 

data collection, 

analysis & 

interpretation 

 

 

 

16 

Excellent 

engagement; 

rigorous data 

collection and 

insightful 

analysis. 

 

Good 

engagement 

and acceptable 

analysis. 

 

 

Superficial data 

collection and 

limited analysis. 

 

 

Inadequate or 

no data; poor 

analysis. 

Project 

documentation; 

clarity, technical 

rigor & problem-

solving 

demonstrated 

 

 

 

20 

 

Comprehensive, 

technically 

rigorous, and 

systematic. 

 

Complete and 

technically 

correct with 

minor gaps. 

 

 

Lacks technical 

depth or has 

notable omissions. 

 

Missing key 

elements or 

technically 

incorrect. 

 

Communication, 

presentation & 

viva-voce 

responses 

 

 

 

12 

 

Presents expertly, 

defends work 

persuasively and 

answers all 

queries correctly. 

Good 

presentation 

and 

satisfactory 

answers to 

most queries. 

 

Adequate but fails 

to answer some 

technical 

questions. 

 

Poor 

presentation 

and unable to 

defend work. 

Contribution & 

benefit to society; 

impact 

assessment & 

sustainability 

 

 

 

16 

Clear, evidence-

based impact 

assessment with 

scaling 

recommendations 

. 

Reasonable 

impact 

discussion and 

sustainability 

considerations. 

 

 

Limited evaluation 

of impact or 

sustainability. 

 

No coherent 

assessment of 

impact or 

sustainability. 

17082026



 

 

SEE pass rule: 

• Student must secure at least 35/100 in SEE itself to be eligible for pass consideration. 

• Final passing is based on CIE (out of 50) + SEE (scaled to 50) >= 40. Otherwise, grade F (Fail) is awarded. 

Suggested implementation notes (for BoS / exam committees): 

• Use numerical scores from the rubric and keep brief evaluator comments for each criterion. 

• For team projects: record individual contribution within the documentation and adjust individual marks 

using a peer-evaluation sheet or guide’s assessment. 

• Maintain evidence (field notes, photos, questionnaires, DPRs, reports) as annexures for SEE moderation. 

• Use standardized score sheet (spreadsheet) mapping rubric items to columns for easy aggregation and 

archival. 
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• Awareness Campaign on Single-Use Plastic and E-Waste Management 

Suggested Learning Resources: 

Text Books: 

1. Benny Joseph, Environmental Studies, Tata McGraw-Hill, 2nd Edition. 

2. R. Rajagopalan, Environmental Studies: From Crisis to Cure, Oxford University Press, 2005. 

3. Erach Bharucha, Textbook of Environmental Studies, University Press, latest edition as available in 

library. 

4. M. P. Poonia and S. C. Sharma, Environmental Studies, Vikas Publishing House, latest edition as available 

Reference Books: 

1. R. Sivakumar, Principles of Environmental Science and Engineering, Cengage Learning, 2nd Edition. 

2. G. Tyler Miller Jr., Environmental Science: Working with the Earth, Thomson Brooks/Cole, 11th Edition. 

3. Pratibha Singh, Anoop Singh, and Piyush Malaviya, Text Book of Environmental and Ecology, Acme Learnin 

1st Edition. 

4. S. M. Prakash, Environmental Studies, Elite Publishing House, Mangalore, 3rd Edition, 2018. 

Web links and Video Lectures (e-Resources): 

1. VTU e-Learning Centre: http://elearning.vtu.ac.in 

2. VTU e-Resources / e-Content: http://elearning.vtu.ac.in/e-Res.php 

3. VTU e-Shikshana Lecture Videos: http://elearning.vtu.ac.in/esk3.php 

4. VTU Consortium Digital Resources: https://access.vtuconsortium.com/msec 

5. VTU e-Learning Centre: http://elearning.vtu.ac.in 

6. VTU e-Resources / e-Content: http://elearning.vtu.ac.in/e-Res.php 

7. VTU e-Shikshana Lecture Videos: http://elearning.vtu.ac.in/esk3.php 

8. VTU Consortium Digital Resources: https://access.vtuconsortium.com/msec 

Assessment Structure: 

Continuous Internal Evaluation (CIE) shall be conducted by the Departmental Project Review Committee consisting of 

a Senior Professor, the Project Guide, and one additional faculty member nominated by the Head of the Department. 

Semester End Evaluation (SEE) shall be conducted by university-appointed examiners. The evaluation shall be based 

on rubrics designed to assess the attainment of NBA-defined graduate attributes, including problem analysis, 

investigation, design of solutions, communication, teamwork, and professionalism. 

The weightage of marks for CIE and SEE is 50% each. 

Pass Criteria: A candidate shall secure a minimum of 40% of the total marks prescribed for Project Work, subject to 

the required minimum in Continuous Internal Evaluation and Semester End Evaluation as per VTU regulations. 

 

Sample Rubrics for Campus water-quality and development of a water-conservation plan. 

 

Criterion 
Weight 

(%) 

 

4 - Excellent 

 

3 - Good 

 

2 - Satisfactory 
1 - Needs 

improvement 

 

 

Problem definition 

and campus context 

 

 

10 

Clearly defines 

campus water issue, 

boundaries, water 

sources, and 

purpose. 

 

Defines issue 

and context 

with minor 

gaps. 

 

Basic problem 

stated, but scope 

is incomplete. 

 

Vague or 

incorrect 

problem 

definition. 

 

 

Water-quality data 

collection 

 

 

15 

Uses appropriate 

sampling points, 

methods, and 

frequency; data are 

well documented. 

Methods are 

mostly 

appropriate 

with minor 

omissions. 

 

Limited methods 

or incomplete 

documentation. 

 

Weak or 

unclear data 

collection. 

Water-quality 

parameters and 

 

20 
Correctly analyzes 

key physical, 

Analyzes most 

parameters 

Some 

parameters 

Minimal or 

incorrect 
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Criterion 
Weight 

(%) 

 

4 - Excellent 

 

3 - Good 

 

2 - Satisfactory 
1 - Needs 

improvement 

analysis 
 

chemical, and 

microbiological 

parameters and 

interprets results. 

correctly with 

minor 

interpretation 

gaps. 

analyzed, but 

interpretation is 

weak. 

analysis. 

 

Evidence and 

standards 

comparison 

 

 

15 

Compares results 

against relevant 

standards/guidelines 

and draws valid 

conclusions. 

 

Compares most 

results with 

reasonable 

conclusions. 

 

Comparison is 

partial or 

uneven. 

 

No meaningful 

comparison 

with standards. 

 

Diagnosis of issues 

and causes 

 

 

10 

Identifies likely 

causes of poor 

quality or water loss 

using evidence. 

 

Identifies main 

causes with 

some support. 

Causes are 

mentioned, but 

weakly 

supported. 

 

Causes are 

speculative or 

absent. 

 

Conservation plan 

objectives and 

measures 

 

 

15 

Plan includes clear 

goals, realistic 

measures, 

prioritization, and 

campus suitability. 

 

Plan is relevant 

and mostly 

realistic. 

 

Plan has some 

useful measures 

but limited 

prioritization. 

 

 

Plan is generic 

or impractical. 

 

 

Feasibility and 

implementation 

 

 

10 

Addresses resources, 

responsibilities, 

timeline, and 

implementation 

steps clearly. 

 

Covers most 

implementation 

aspects. 

 

Implementation 

is partial or 

underdeveloped. 

 

Little or no 

implementation 

planning. 

 

Cost, savings, and 

sustainability 

 

 

5 

Provides reasonable 

cost-benefit thinking 

and expected 

savings. 

 

Includes some 

cost or savings 

discussion. 

 

Limited 

financial/savings 

analysis. 

 

No cost or 

savings 

consideration. 

 

 

Presentation and 

documentation 

 

 

0–10 

Clear structure, 

tables/figures, 

references, and 

professional report 

quality. 

 

Well organized 

with minor 

issues. 

 

Acceptable but 

uneven 

formatting or 

writing. 

 

Poorly 

organized and 

difficult to 

follow. 
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Crop Process and Storage Engineering  
Course Code 1BAG409 Scheme 2025 

Type of Course PCC Semester IV 

Teaching Hours/Week (L:T:P)  3 : 0 : 0  CIE Marks 50 

Total Hours of Pedagogy per semester 

L /T/P/SL&TW:       

:        :     :       : 
SEE Marks 50 

Credits 3 Total Marks 100 

Examination type (SEE) Theory Exam Hours 3 

Course outcome (Course Skill Set) 
 

At the end of the course, the student will be able to: 

1. Understand the Scope, Importance and processing of farm crops 

2. Analyse the mechanics of unit operations including size reduction, mixing, separation and filtration 

3. Understand moisture content relationships, thermal properties of grains using psychrometric and EMC 

models to select appropriate drying methods and equipment. 

4. Understand the principles of extrusion technology and material handling systems 

5. Understand damages, causes, sources and the different storage structures  

Module-1 

Introduction: Scope and importance of food processing; Post harvest losses-causes, types and preventive 

measures; Principles and methods food processing; Processing of farm crops: Cereals (Rice, Wheat, Corn etc.,), 

pulses (Pigeon pea), oil seeds, fruits and vegetables processing; Processing of animal products (Egg, Poultry 

meat and Milk processing); 

Number of Hours:8 

Module-2 

Unit Operations in Processing 

Size Reduction- Principles and Methods of size reduction; size reduction machines; Empirical relationships- 

Rittinger's, Kick’s and Bond’s law, fineness modulus. Mixing: Theory of mixing, types of mixtures for dry and 

paste, rate of mixing and power requirement, mixing index. Separation: Theory of separation, types of 

separators, size of screens, sieve analysis, capacity and effectiveness of screens, pneumatic separation. 

Filtration: Theory of filtration, different types of filters, rate of filtration, pressure drop during filtration. 

Number of Hours:8 

Module-3 

Drying: Moisture and its removal, Utilities of drying; moisture content and its measurements; Thermal 

properties; Equilibrium moisture content (EMC), EMC Models; Psychrometric chart; Drying theory; drying rate 

periods; Heat transfer in grain drying; Drying methods; Thin layer drying and Deep bed drying; Types of dryers 

(Tray dryer, Tunnel dryer, LSU dryer, Fluidized bed dryer, Rotary dryer etc.,) 

Number of Hours:8 

Module-4 

Extrusion Processing: Definition and concept; Basic principles of extrusion, cold extrusion and extrusion 

cooking (hot extrusion); Types of Extruders- Single-screw extruders, Twin-screw extruders (co-rotating and 

counter-rotating); Material Handling: Scope & importance of material handling devices, study of different types 

of material handling systems; belt, chain and screw conveyor, bucket elevator, pneumatic conveying, gravity 

conveyor- design consideration, capacity and power requirement. 

Number of Hours:8 

Module-5 

Storage: Introduction, Damages- Direct damages, indirect damages, causes of spoilage in storage (moisture, 

temperature, humidity, respiration loss, heat of respiration, sprouting), destructive agents (rodents, birds, insects, 

etc.), sources of infestation and control; Storage methods: Traditional storage structures. Improved storage 

structures, Modern storage structures (Bins, Silos, Sheds). Storage of perishables: cold storage, controlled and 

modified atmospheric storage; moisture and temperature changes in stored grains; 

Number of Hours:8 
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Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

Text books: 

1. Crop Process Engineering by Suresh Chandra, Durvesh Kumari, Samsher, and Vishal Kumar, Jain Brothers 

publishing, New Delhi. 

2. Chakaraverty, A. 2000. 3rd edition. Post harvest technology of cereals, pulses and oil seeds. Oxford and 

IBH publishing and Co. Pvt. Ltd. New Delhi. 

3. Unit Operations of Agricultural Processing, Sahay KM and Singh KK 1994, Vikas Publishing House Pvt. 

Ltd., New Delhi. 

4. Principles of Agricultural Engineering Volume-I, T. P. Ojha and A.M. Michael, 2023. Jain Brothers, New 

Delhi. 

5. Ryall Lipton. (1989). Handling, Transportation and Storage of Fruits and Vegetables (Vol. 1 and 2). AVI 

Publishing Co., West Port, USA. 

Web links and Video Lectures (e-Resources):   

file:///C:/Users/hp/Downloads/Unit-2.pdf  

https://www.youtube.com/watch?v=8bORjM6xjPM  

https://agrimoon.com/wp-content/uploads/Drying-and-Storage-Engineering.pdf  

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Quizzes 

2. Assignments 

3. Case-Based Teaching 

4. Problem-Based Learning (PBL) 

Assessment Structure: 

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE) and the Semester 

End Examination (SEE), with each carrying 50% weightage. 

• To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40% of 50 

marks, i.e., 20 marks.  

• To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks. 

• Notwithstanding the above, a student is considered to have passed the course, provided the combined 

total of CIE and SEE is at least 40 out of 100 marks. 

Continuous Comprehensive Assessments (CCA)+ Internal Assessment Test (IA) = Continuous Internal 

Evaluation CIE [25+25=50 marks] 

A minimum of two Internal Assessment Tests (IA) shall be conducted, carrying a total of 25 marks. 

In addition, Continuous Comprehensive Assessment (CCA) shall be conducted for a total of 25 marks. 

It is recommended to include a maximum of two learning activities as part of the CCA to foster the holistic 

development of students. These activities shall be: 

Sl. No. Name of the Learning activity Maximum Marks 

1.  Case Study Presentation  10 

2.  Assignment / Tool-Based Analysis Calculations 15 
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Rubrics for Learning Activity (Based on the nature of learning activity, design the rubrics for each 

activity): 

 

 

 Superior Good Fair Needs 

Improvement 

Unacceptable 

Performance 

Indicator- 1 

(CO/PO 

Mapping) 

Demonstrates 

comprehensi

ve 

understandin

g with 

industrial 

relevance 

Good 

understanding 

Adequate 

understan

ding 

Limited 

understanding 

Poor 

understanding 

Performance 

Indicator-2 

(CO/PO 

Mapping) 

Excellent 

analysis with 

practical 

solutions 

Good analysis 
Basic 

analysis 
Weak analysis No analysis 

Performance 

Indicator-

3(CO/PO 

Mapping) 

Excellent 

communicati

on and 

presentation 

skills 

Good 

presentation 

Average 

presentati

on 

Weak presentation 
Unable to 

present 

Suggested Learning Activities may include (but are not limited to): 

 

- Course Project 

 

- Case Study Presentation 

 

- Programming Assignment 

 

- Tool/Software Exploration 

 

- Literature Review 

 

- Open Book Test (preferably at RBL4 and RBL5 levels) 

 

- GATE-based Aptitude Test 

 

- Assignment (at RBL3, RBL4, or RBL5 levels) 

 

- Any other relevant and innovative academic activity 

 

- Use of MOOCs and Online Platforms 

 

Suggested Innovative Delivery Methods may include (but are not limited to): 

- Flipped Classroom 

- Problem-Based Learning (PBL) 

- Case-Based Teaching 

- Simulation and Virtual Labs 

- Partial Delivery of course by Industry expert/ industrial visits 

- ICT-Enabled Teaching 

- Role Play  
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Term Work (TW) and Self Learning (SL) components in  

Number of Hours per semester  

Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

Sl. No. Term Work (TW) Activity Number of Hours / Semester 

1.  Assignment on Drying, EMC and Psychrometric Calculations 4 

2.  Case Study on Storage Structures and Post-Harvest Losses 4 

3.  Seminar on Modern Food Processing Technologies 3 

4.  Industrial Visit Report / Processing Unit Study 3 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

Sl. No. Self-Learning (SL) Activity Number of Hours / Semester 

1.  Study of MOOCs/NPTEL Courses on Post-Harvest Technology 4 

2.  Review of Research Articles on Drying and Storage Engineering 4 

3.  Learning Psychrometric and EMC Software Tools 4 

4.  Online Tutorials on Material Handling and Food Processing 

Equipment 

2 

 

 

Continuous Internal Evaluation (CIE) 

(i)The CIE marks shall be decided based on internal tests and other outcome-based activities. The 

continuous internal evaluation shall be carried out by the teacher handling the course.  

(ii)Out of 50 marks earmarked for CIE, 25 marks shall be assigned for internal tests. The first test shall be 

conducted after completing two modules of the syllabus and the second one after completing the 

remaining three modules. 

(iii) The remaining 25 marks shall be assigned for Continuous Course Assessment (CCA), conducted as 

per the rubrics listed in the assessment section of the respective syllabus. 

(iv) A student shall obtain a minimum of 40% marks or 20 out of 50 marks allotted to CIE to become 

eligible to appear for the SEE. 

 

Passing requirement in SEE 

For a pass in the Semester End Examination (SEE), a student shall secure a minimum of 35 marks out of 

100. 

For the declaration of a pass grade, the sum of the Continuous Internal Evaluation (CIE) marks (out of 

50) marks and the SEE marks scaled down to 50 shall be greater than or equal to 40 marks. 

If the total (CIE + SEE) is less than 40 marks, the student shall be awarded the grade ‘F’ (Fail). 
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