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Diploma in Fire Technology & Safety
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Teaching & Learning Scheme
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Teaching & Learning Scheme
Course Category (Hours/Week)
Codes of course Classroom Lab Notional Total Total
Course Titles Instruction Instruction Hours Hours Credits
- (cn - (L1) (TW+SL) (CI+LI+TW+SL) (C)
2448201 PCC Personal Protective Equipment and 02 01 - 02 05 04
Gadgets for Fire Safety
2448202 PCC First Aid and Emergency Paramedics 03 - 04 02 09 06
Procedures
2425203 PCC Fluid Mechanics & Hydraulic Machinery 03 - 04 02 09 06
(ME, ME (Auto), AE, FTS)
2425104 BEC Engg. Mechanics 03 - 04 02 09 06
(CE, EE, ME, ME (Auto), MIE, FTS, AE, CRE,
CHE, ELX, ELX (R), TE)
2400006 NRC Environmental Education and Sustainable 01 - 01 01 03 02
Development
(Common for All Programmes)
2418107 BCC ICT Tools - - 04 02 06 03
(CE, ME, ME (Auto), FTS, CSE, AIML, MIE,
CRE, CHE, FPP, TE, CACDDM)
2400107 NRC Professional Ethics 01 - - - 01 01
(CE, CSE, ELX, ELX (R), FTS, ME, AIML, MIE, CHE,
CRE, FPP, GT, EE, AE, CACDDM)
2400108 NRC Essence of Indian Knowledge System and 01 - - - 01 01
Tradition
(Common for All Programmes)
2400208 NRC Sports, Yoga and Meditation - - 01 01 02 01
(Common for All Programmes)
Total 14 1 18 12 45 30
Note: Prefix will be added to Course Code if applicable (T for Theory, P for Practical Paper and S for Term Work)
Legend:
gCI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, field or other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.
TW: Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of teacher to ensure outcome of learning.
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Assessment Scheme

SBTE, Bihar

Assessment Scheme (Marks) 7
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2448201 PCC Personal Protective Equipment and 30 70 20 30 - - 150
Gadgets for Fire Safety
2448202 PCC First Aid and Emergency Paramedics 30 70 20 30 20 30 200
Procedures
2425203 PCC Fluid Mechanics & Hydraulic Machinery 30 70 20 30 20 30 200
(ME, ME (Auto), AE, FTS)
2425104 BEC Engg. Mechanics 30 70 20 30 20 30 200
(CE, EE, ME, ME (Auto), MIE, FTS, AE, CRE, CHE,
ELX, ELX (R), TE)
2400006 NRC Environmental Education and Sustainable 15 - 10 - 10 15 50
Development
(Common for All Programmes)
2418107 BCC ICT Tools - - 20 30 20 30 100
(CE, ME, ME (Auto), FTS, CSE, AIML, MIE, CRE, CHE, FPP,
TE, CACDDM)
2400107 NRC Professional Ethics 25 - - - - - 25
2400108 NRC Essence of Indian Knowledge System and 25 - - - - - 25
Tradition
(Common for All Programmes)
2400208 NRC Sports, Yoga and Meditation - - 25 - 10 15 50
(Common for All Programmes)
Total 145 280 175 150 100 150 1000
Note: Prefix will be added to Course Code if applicable (T for Theory, P for Practical Paper and S for Term Work)
Legf’r‘l":: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro projects, industrial visits, self-learning, any other student activities etc.
Note:
" . ETA & ELA are to be carried out at the end of the term/ semester.
. Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, seminar and self-learning is to be done by internal faculty

(Internal Assessment) whereas assessment of output/product/ presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable
assessment, the internal faculty should prepare checklist & rubrics for these activities.




Diploma in Fire Technology & Safety Semester - Il SBTE, Patna

A) Course Code :2448201(T2448201/5S2448201)

B) Course Title : Personal Protective Equipment (PPE) and Gadgets for Fire Safety
Q) Pre- requisite Course(s)

D) Rationale

Personal Protective Equipment (PPE) are the tools that ensure the basic health protection and safety of
users. PPE is any device or appliance designed to be worn by an individual when exposed to fire hazards.
The information about the Personal Protective Equipment and Gadgets for Fire Safety is very essential and
important when one has to deal with the fire breakout conditions. This basic course developed about using
the appropriate type of PPE, gadgets to minimize the risk of fire hazards. The knowledge gained through
this course will help the students to take up further advanced course in fire technology and safety.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in
classroom/laboratory/workshop/field/ industry.

After completion of the course, the students will be able to-

CO-1 Use different Personal Protective Equipment applicable for firefighting situation.
CO-2 Select appropriate fire fighter gloves and boots

CO-3  Use turnout gear undergarments for fire fighters

CO-4 Use head, eye and ear protection gadgets while operating under fire fighting
CO-5 Apply respiratory equipments in case of fire rescue conditions

F) Suggested Course Articulation Matrix (CAM):

Programme Programme Specific
Outcomes (POs) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(COs) Basicand |Problem | Design/ Engineering Engineering Project Life Long
Discipline |Analysis | Developmen Tools, Practices for Management |Learning
Specific t of Solutions | Experiment Society,
Knowledge ation and Sustainability
Testing and
Environment
CO-1 3 3 2 2 2 1
CO-2 2 2 2 1 1 1 1
COo-3 3 3 2 1 2 2 1
Co-4 3 3 1 2 2 1 1
CO-5 3 3 3 2 2 1 1

Legend: High (3), Medium (2), Low (1) and No mapping (-)
* PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is
optional

G) Teaching & Learning Scheme:

Scheme of Study
Course Course (Hours{Week)
. Classroom Lab Notional Total Total
Code Title K . .
Instruction Instruction Hours Hours Credits
(ci) (L1) (TW+SL) | (CI+LI+TW+SL) (C)

L T

Personal Protective
2448201 Equipment and 02 - 01 02 05 04
Gadgets for Fire Safety
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Legend:

Cl: Class room Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method,
Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits= (1x Cl hours) + (0.5x LI hours) + (0.5x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of
teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work & Lab Assessment
(TA) Self-Learning (LA) <
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Personal Protective
2448201 Equipment and 30 70 20 30 - - 150
Gadgets for Fire Safety

Legend:

PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)

PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.

Note:

e ETA &ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project/
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, the
internal faculty should prepare checklist & rubrics for these activities.

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L1), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be
integrated appropriately.
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J) Theory Session Outcomes (TSOs) and Units: T2448201

SBTE, Patna

Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 1a. Explain the Common PPE kit used during Unit-1.0 Personal Protective Equipment Applicable co1l
simple fire breakout
TSO 1b. Describe the purpose and necessity of fire 1.1 Type of PPE kits for fire fighter
PPE kit 1.2 Purpose of protecting equipment for fire
) fighters
TSO 1c. Demonstrate PPE maintenance procedure 1.3 Storage and maintenance of PPE
and precautions to observe 1.4 Standards of PPE for fire fighting
TSO 2a. Select appropriate quality Gloves as per Unit-2.0 Fire Fighter Gloves and Boots CcOo2
requirement during firefighting operation
TSO 2b. Choose best fit footwear and boots while 2.1 Fire fighter.GIo'ves'standards
on fire breakout operations. 2.2 Structural firefighting and non-structural
firefighting gloves
TS0 2c. Ensure standards and safgty a.spect of 2.3 Fire fighter footwear and Boots leathers and
Gloves and footwears of fire fighters rubber types and standards
2.4 Selection & Safety aspects of Gloves and Boots
TSO 3a. Explain the utilities of turnout gear Unit-3.0 Turnout Gear Undergarments co3
undergarments used by fire fighters.
TSO 3b. Ensure PPC standards and maintenance as | 3.1 Introduction-of unique protective
per National Institute for Occupational undergarment/Clothing for firefighters
Safety and Health ) o
3.2 Quality tests and specifications of Turnout gear
undergarments (PPC) as per National Institute
for Occupational Safety and Health (NIOSH)
3.3 Maintenance and laundering of
PPC/undergarments of Fire fighters
TSO 4a. Choose suitable helmet and eye protection | Unit-4.0 Head, Eye and Ear Protection Gadgets. co4
goggle/face shield applicable for fireman.
TSO 4b. Use quality and standards Head, Eye and 4.1 Type (F1F2) and variety of Helmets of Fire man
Ear protection gadgets. o . .
] ] ) 4.2 Fire fighters Face shield /googles quality and
TSO 4c. Protect eyes using face shields during standards
firefighting operations
4.3 Hearing protection equipment — Ear noise-
reducing earplugs, ear canal caps and earmuffs.
4.4 Specifications and quality criteria of Head, Eye
and Ear protection gadgets
TSO 5a. Explain the respiratory physiology. Unit-5.0 Respiratory Equipments for Fireman COo5
TSO 5b. Provide artificial respiration for fire
accidental persons. 5.1 Respiratory Physiology: Composition of Air,
7SO 5c.  Explanation Gas Masks applications as Breathing, Breathing Rate.
Breathing Apparatus Set. 5.2 Artificial Respiration and their techniques.
5.3 Breathing Apparatus Set: Their types and
Applications.
5.4 Gas Masks: Their types and Applications.

Note: One major TSO may require more than one Theory session/Period.

K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: (Not Applicable)
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Diploma in Fire Technology & Safety Semester - Il SBTE, Patna

L) Suggested Term Work and Self Learning: 52448201 Some sample suggested assignments, micro project and
other activities are mentioned here for reference.
a. Assignments:
1. Collect the specifications of General and special PPE Kit of fire man -
2. Search the sample of fire fighter gloves and boots. —
3. Collect used PPC/garments of Fire fighters to display in the laboratory
b. Micro Projects:
Prepare a brief report of fire protection operation carried out by firefighting station of your town
c. Other Activities:
1. Self-Learning Topics:
e Artificial respiration techniques for fire hit man
e Understanding the use of Gas Masks.

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr:_rg‘;e:):ive ;:sde::r::m Term Work& Self Learning
y Assessment Progressive Lab | End Laboratory
Assessment (ETA)
COs (PTA) Assessment Assessment
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
CO-1 15% 15% 20% - - 10% 10%
CO-2 20% 15% 20% - 30% 25% 25%
COo-3 20% 25% 20% - - 35% 35%
co-4 25% 25% 20% - 40% 10% 10%
CO-5 20% 20% 20% - 30% 20% 20%
Total 30 70 40 - 10 20 30
Marks
50

Legend:

*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.

*k Mentioned under point- (N)

#: Mentioned under point-(0)

Note:

The percentage given is approximate

In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.

For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related
to achievement of each COs.
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N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the
reflection of sample representation of assessment of cognitive domain of full course.

Unit Title and Number Total Relevant | Total ETA (Marks)
Classroom COs Marks | Remember | Understanding | Application
Instruction | Number(s) (R) (V) & above
() (A)
Hours
Unit-1.0 Personal Protective 12 Cco1 10 3 3 4

Equipment applicable
for Firefighting

Unit-2.0 Fire Fighter Gloves and 10 Cco2 10 3 3 4
Boots

Unit-3.0 Turnout gear 10 COo3 20 5 8 7
undergarments for fire
Fighters

Unit-4.0 Head, Eye and Ear 8 Cco4 20 6 8 6
protection gadgets of
fire fighters

Unit-5.0 Respiratory Equipments 8 CO5 10 3 3 4
for Fireman

Total 48 - 70 20 25 25

Note: Similar table can also be used to design class/mid-term/ internal question paper for progressive assessment.

0) Suggested AssessmentTable for Laboratory (Practical): (Not Applicable)

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video
Clippings, Use of Open Educational Resources (OER), MOQOCs etc.

Q) List of Major Laboratory Equipment, Tools and Software:
S. Name of Equipment, Broad Relevant
No. | Tools and Software Specifications Experiment/Practical
Number
1. Fire fighter PPE kit Fire Protection Jacket 1

Fireproof Suit, Boots, Safety Gloves, Helmet, Head Cover

2. Fireman gloves Three layer leather glove for fire-fighter 2
High cut resistant, Kevlar cuff, leather vein patch, reinforced
palm and back hand Gloves

3. Fireman Boots Fire fighting boots with steel toe cap & steel midsole plate 3
Withstand 18kV of life current at dry condition

Excellent abrasion resistant for extra durability

Heel energy absorption design to minimize the impact to your

heels
4, Fireman Helmet and face | Nonmetal police and 4
shield firemen's helmets

As per 1S 9995 & IS 9973
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S. Name of Equipment, Broad Relevant
No. | Tools and Software Specifications Experiment/Practical
Number
5. Fireman ear muffles Noise Reduction Ear Muffs, NRR 28dB Shooters Hearing 5
Protection Headphones Headset for fireman
6. Gas Mask Gas Mask Protection Filter Chemical Half Face Respirator 8
Mask6200 N95 Double
R) Suggested Learning Resources:

(a) Books:
S. Titles Author(s) Publisher and Edition with ISBN
No.
1. Principles of Fire Safety Engineering, 2nd DAS AKHIL KUMAR PHI Learning Pvt Ltd; 2nd edition (1
Edition Paperback — January 2020); PHI Learning Pvt Ltd,
111, Patparganj Industrial Estate, Delhi
2. Fire Prevention & Fire Fighting Course Barry  Barnes - Practice Management Solutions Pty
Workbook Version 20160304 Ltd ACN 089 464 817
3. Firefighting equipment and HSN Code export data of India -- Govt. Of India,
84241000
4, Fire service Drill Book, of U.K. Home Office - Fire Service HMSO
5. Fire Service Features Occupational Safety Occupational Safety and Health
of Buildings and Fire Protection Systems and Health Administration
Administration
(b) Online Educational Resources:
1. https://safetyculture.com/topics/ppe-safety/
2. http://acl.digimat.in/nptel/courses/video/105102206/lec6.pdf
3. http://acl.digimat.in/nptel/courses/video/105104161/lec24.pdf
4. https://www.youtube.com/watch?v=elLnv6Eb2Pq0
Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online
educational recourses before use by the students.
(c) Others:-

% %k % %k %k ¥
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Diploma in Fire Technology & Safety Semester- I SBTE, Bihar

A) Course Code : 2448202 (T2448202/P2448202/52448202)

B) Course Title : First Aid and Emergency Paramedics Procedures
Q) Pre- requisite Course(s)

D) Rationale

The fire accidents resulting in suffocation, fainting, burns, drowning or electric shock etc. may suffer a heart
attack or a have breathing problems that may need immediate First Aid. The knowledge and skills about
the first aid and emergency paramedics procedures for Fire Safety is very essential and important when a
person has to deal with the different fire conditions. This course is designed considering the various systems
of human body, causality handling in initial stage, Paramedical care, Transportation of causalities and
causality handling in different conditions. The knowledge gained through this course will help the diploma
pass outs in handling the emergency conditions due to fire/blaze.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in
classroom/laboratory/workshop/field/ industry.

After completion of the course, the students will be able to-

CO-1 Be familiarize and aware of various systems of human body.

CO-2 Monitor the fire related causality at the initial stage.

CO-3 Follow paramedical care and its various procedures.

CO-4 Demonstrate the Transportation of causalities with various measures.

CO-5 Perform Standard operating Procedure (SOPs) of causality handling in different conditions.

F) Suggested Course Articulation Matrix (CAM):

Programme Programme Specific
Outcomes (POs) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(COs) Basicand |Problem | Design/ Engineering Engineering Project Life Long
Discipline |Analysis | Developmen Tools, Practices for Management |Learning
Specific t of Solutions | Experiment Society,
Knowledge ation and Sustainability
Testing and
Environment
COo-1 2 - - - 2 - 2
COo-2 2 - - 1 2 - 2
CO-3 3 - - 1 2 - 2
co-4 2 - - 1 2 - 2
CO-5 3 - - - 2 - 2
Legend: High (3), Medium (2), Low (1) and No mapping (-)
* PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is
optional
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Diploma in Fire Technology & Safety Semester- I SBTE, Bihar
G) Teaching & Learning Scheme:
Scheme of Study
(Hours/Week)
Course Course "
. Classroom Lab Notional Total Total
Code Title . . .
Instruction Instruction Hours Hours Credits
() (L) (TW+SL) | (CIH+LI+TWH+SL) (C)
L T
First Aid and
2448202 Emergency | g3 | 04 02 09 06
Paramedics
Procedures
Legend:
Cl: Class room Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method,
Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOQOCs, spoken tutorials, online educational resources etc.
C: Credits= (1x Cl hours) + (0.5x LI hours) + (0.5x Notional hours)
Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of
teacher to ensure outcome of learning.
H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work & Lab Assessment
(TA) Self-Learning (LA) <
Assessment 3&
(TWA) 3
Course Title 2
(] > [
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First Aid and
Emergenc
2448202 gency 30 70 20 30 20 30 200
Paramedics
Procedures
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.
Note:

ETA & ELA are to be carried out at the end of the term/ semester.
Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project/
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, the
internal faculty should prepare checklist & rubrics for these activities.
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1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L1), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be
integrated appropriately.

J) Theory Session Outcomes (TSOs) and Units: T2448202

Major Theory Session Outcomes (TSOs) Units Relevant
COs

Number(s)
TSO 1a. Familiarize with human body and its Unit-1.0 Human Body and its Various Systems co1

various systems.

7SO 1b. Demonstrate various movements of human | -1 The human body and its various systems:

body and parts. Skeleton system, Respiratory system, Circulatory
TSO 1c. Examine Pulse, breathing, movements of system.
the injured person 1.2 Human body part with structural details of its

various parts.

1.3 Pulse, breathing, movements of the chest and
abdomen.

1.4 Movements of various joints of the body.

TSO 2d. Carryout/Perform diagnosis based on Unit-2.0 Causality Handling - Initial Stage CcOo2
symptoms observed due to incident.

TSO 2e. Record the type of burn observed and 2.1 Diagnosis based on symptoms as narrated by

perceived complications the casualty and signs as observed by the
TSO 2f. Monitor various vital parameters such paramedic.
temperature, respiration wounds to 2.2 Temperature pulse, respiration, wounds and
confirm the diagnosis deformities to confirm the diagnosis.
TSO 2g. Maintain the chart and records of fire 2.3 Types of burns and their complications.
casualties. 2.4 Charts maintenance related to such casualties.
TSO 3a. Take/provide Paramedical care of various Unit-3.0 Paramedical Care co3

f Ities. . . .
types of Casualties 3.1 Paramedical care of various types of Casualties

TSO 3b. Ensure treatment of hyperpyrexia. and their injuries such as wounds, burns,
7SO 3c. Use anti-shock fluids to control the injuries of bones and joints.
situation 3.2 Bandages, splints, correction of shock, arrest of
TSO 3d. Record observations and maintenance of bleeding, treatment of hyperpyrexia.
causalities.

3.3 Anti-shock fluids applications

3.4 Observation and maintenance of such

causalities.
TSO 4a. Manage the transportation of causalities. Unit-4.0 Transportation of Causalities co4
TSO 4b. Handle carefully the loading and unloading |4.1 Transportation of causalities on stretches, across
of causalities. plain ground, through obstacles, stretcher drill.
TS0 4c. Ensure Ambulance installations at every 4.2 Loading and unloading of causalities in stretches

time. and ambulances.

4.3 Ambulance installations and their use in
causalities during transportation.

TSO 5a. Demonstrate causality handling in different | Unit-5.0 Causality Handling in different Conditions CO5

conditions as per SOPs .

5.1 Casualties affected by drowning, poisoning,
pressure, altitude, sound, explosions, nuclear

radiations.
— ]
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Diploma in Fire Technology & Safety Semester- I SBTE, Bihar
Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
750 5b. Ensure Paramedlc care fqr Prever'mon, 5.2 Prevention, protection of effects on human
protection of effects of bits of animal and . . .
. . bodies and their paramedical care.
insects on human bodies.
5.3 Bites of animals such as snakes, dogs and
various insects and their paramedical care.
Note: One major TSO may require more than one Theory session/Period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2448202
s Relevant
Practical/Lab Session Outcomes (LSOs) N(; Laboratory Experiment/Practical Titles COs
) Number(s)
LSO 1.1. Enumerate the various systems of | 1. | Illustration of the human body and its various co1
human body. systems.
LSO 2.1. Demonstrate human body part as per | 2. Demonstration human body part with co1
first aid requirements structural details.
LSO 3.1. Record observations of various types of | 3. Recording of various types of burns and their Cco2
burns. complications.
LSO 4.1. Prepare and maintain of various charts 4. Preparation and of maintenance of various CO2
related to casualties. charts related to casualties.
LSO 5.1. Calculate the scale of burn. 5. | Calculation the scale of burn as per the co3
conditions and SOPs
LSO 6.1. Perform different methods of handling | 6. Performance of different methods of handling | CO4, CO5
and transportation of Victim. and transportation of Victim.
LSO 7.1. Perform first aid treatment of fracture | 7. Performance and practice first aid treatment of co4
in different parts of body. fractures in different part of human body.
LSO 8.1. Calculate of body mass index for | 8. | Calculation of the body mass index of an adult Cco2
treatment and medications. person by using surgical height measuring scale
with digital weighting machine.

L)

M)

Suggested Term Work and Self Learning: $2448202 Some sample suggested assignments, micro project and
other activities are mentioned here for reference.

d. Assignments:
1. Develop a ppt. of Skeleton system, Respiratory system and Circulatory system.
2. Prepare a presentation of various types of burns and their complications.
3. Develop a check list of ambulance installations and their use in causalities during transportation.

b. Micro Projects: please write, there handling of all cases are microprojects.

c. Other Activities:

1. Self-Learning Topics:
e Human body and its various systems.

e Maintenance of various charts related to casualties.
e Different methods of handling and transportation of Victim.
e First aid treatment.

Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.
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Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr%g‘ressive f\"d Theory Term Work& Self Learning
eor ssessment
Y Assessment Progressive Lab | End Laboratory
Assessment (ETA)
COs (PTA) Assessment Assessment
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
CO-1 20% 20% 30% - 30% 25% 20%
CO-2 20% 15% 35% - 10% 35% 30%
CO-3 15% 15% - - - 10% 15%
COo-4 25% 25% 35% - 30% 15% 20%
CO-5 20% 25% - - 30% 15% 15%
Total 30 70 40 - 10 20 30
Marks 50
Legend:
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.
*k, Mentioned under point- (N)
#: Mentioned under point-(0)
Note:
. The percentage given is approximate
. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.
. For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related

to achievement of each COs.

N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the
reflection of sample representation of assessment of cognitive domain of full course.
Unit Title and Number Total Relevant | Total ETA (Marks)
Classroom COs Marks | Remember | Understanding | Application
Instruction | Number(s) (R) (V) & above
() (A)
Hours
Unit-1.0 Human body and its 10 co1 14 5 5 4
various Systems
Unit-2.0 Causality Handling - 9 Cc02 10 3 3 4
Initial Stage
Unit-3.0 Paramedical Care 9 co3 10 3 3 4
Unit-4.0 Transportation of 10 CO4 18 4 4 10
Causalities
Unit-5.0 Causality Handling in 10 CO5 18 5 3 10
different Conditions
Total 48 - 70 20 18 32

Note:
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0) Suggested AssessmentTable for Laboratory (Practical):
PLA/ELA
Relevant -
S- Laboratory Practical Titles COs Performance | Viva-
No. y Number(s) | PRA* [PDA*¥| Voce
(%) (%) | (%)
1. Study of the human body and its various systems. Cco1 40 50 10
2. Demonstrate human body part with structural details. co1 40 50 10
3. Recording of various types of burns and their complications. Cco2 40 50 10
4, Study of maintenance of various charts related to casualties. CO2 40 50 10
5. Calculate the scale of burn as per the conditions and SOPs co3 40 50 10
6. Perform and practice the different methods of handling and CO4, CO5 40 50 10
transportation of Victim.
7. Perform and practice the first aid treatment of Fractures in Co4 40 50 10
different part of human body.
8. Calculate the body mass index of an adult person by using Cco2 40 50 10
surgical height measuring scale with digital weighting machine.

Legend:
PRA": Process Assessment
PDA™": Product Assessment

Note:  This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be prepared by
the course teacher for each experiment/practical to assess the student performance.

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.

Q) List of Major Laboratory Equipment, Tools and Software:
S. Name of Equipment, Tools Broad Relevant
No. and Software Specifications Experiment/Practical
Number
1. First aid treatment equipment | Scalpels in various sizes 7

Forceps in various sizes

A stethoscope, A blood pressure monitor

A glucose testing kit

A thermometer, Saline flushes

Neonatal care equipment, such as suction bulbs and

a blanket
2. Casualty Transportation Wheelchairs, Walkers 7
equipment Stretchers

Smaller stretchers for children and infants
Larger stretchers for heavier patients
Support and lifting equipment, Crutches
3. Digital weighting machine Digital weighing balance 8

4, PPE Surgical masks 7
N95 face masks, Face shields
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S. Name of Equipment, Tools Broad Relevant
No. and Software Specifications Experiment/Practical
Number
Gloves, including non-latex gloves
Alcohol-based sanitizer
Disinfecting wipes, Surgical gowns
Shoe covers
5. Ambulance installations Stretcher Cum Trolley. 6
(Minimum requirements) Stretcher Cum Wheel Chair.
Vacuum Splint Kit., Scoop Stretcher.
ICU Stretcher.
R) Suggested Learning Resources:
(a) Books:
S. Titles Author(s) Publisher and Edition with ISBN
No.
1. Fire Service emergency care Edward T Dickinson Pearson, ISBN - 978-0835952798
2. First Aid L.G Gupta & Abhitabh Gupta | Jaypee Brothers
3. Fractures and Joint Injuries - Watson Jones -

4, First Aid to injured

James Cantlie

St John Ambulance Association

5. First Aid Manual

Indian Red Cross Society

(b) Online Educational Resources: -

1)

2)

3)

4)
Note:

educational recourses before use by the students.

(c) Others:-

%k %k % %k %k ¥
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https://www.scribd.com/presentation/617785273/Patient-Casualty-Handling
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8229679/
https://www.youtube.com/watch?v=leyQvFhFyiY
https://www.youtube.com/watch?v=bm6V84Lgz2w&t=246s

Teachers are requested to check the creative commons license status/ financial implications of the suggested, online
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A) Course Code : 2425203 (T2425203/P2425203/52425203)
B) Course Title : Fluid Mechanics & Hydraulic Machinery (ME, ME (Auto), AE, FTS)
Q) Pre- requisite Course(s) : Engineering Mechanics

D) Rationale :
In engineering field knowledge of fluid properties, fluid flow and fluid machinery are essential in all fields of

engineering. Hydraulic machines have important role in water supply, irrigation, power generation and also
in most of the engineering segments. This course is intended to develop the skills to estimate loss in pipes,
efficiency of hydraulic machines like turbine pumps etc. and select a pump for a particular application.
Diagnose and rectify the faults in pumps and turbines, replace pressure gauges and other accessories on
hydraulic machines turbines, and apply their knowledge in hydraulics to select appropriate devices like
pressure gauges, valves, flow devices, pipes etc. for different field applications.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1. Analyze various fluid characteristics.

CO-2. Apply the fluid flow energy equations to real field situations.
CO-3. Analyze various losses in flow through pipes

CO-4. Select relevant turbine as per the situation.

CO-5. Select a relevant pump as per the requirement

F) Suggested Course Articulation Matrix (CAM):

Programme Outcomes Programme
(POs) Specific Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 | pPsO-1 PSO-2

(COs) Basic and | Problem| Design/ Engineering Engineering Project Life Long|

Discipline | Analysis | Development Tools Practices for Management |Learning

Specific of Solutions Society,

Knowledge Sustainability and

Environment

COo-1 3 2 1 1 - - 1 - -
CO-2 2 2 1 1 - - 1 - -
CO-3 3 2 1 1 1 - 1 - -
Co-4 3 2 - 1 1 1 - -
CO-5 3 2 - 1 1 1 - -

Legend: High (3), Medium (2), Low (1) and No mapping (-)
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is optional
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G) Teaching & Learning Scheme:

Scheme of Study
(Hours/Week)
Course Course Classroom Lab Notional Total Total Credits (C)
Code Title Instruction Instruction Hours Hours
(c1) (L1) (TW+ SL) (CI+LI+TW+SL)
L T
Fluid
2425203 [Vichens | o3 | - 04 02 09 06
Machinery

Legend:
Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method,

Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, field or

other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of teacher
to ensure outcome of learning.

H) Assessment Scheme:

Assessment Scheme (Marks)
Theory Assessment Term Work & Lab Assessment
(TA) Self-Learning (LA)
Assessment <
)
(TWA) 3-:
o Course Title 3
© t =
8 o > .g r &
Q = = - O
] c € o c - c e e =
< 2 _ | 2o« = © TR [ T
S v EZT ~ €+ c c = £ < o EC L
5] 2 2 = 5 o 8 @ 2 a4 =
o Y T @ ] ] v $ c oY [
w H ~ o v c b3 = 3 - g 2
] w a = w ¥ q T »
w < < 2 < c < =
e & “ £
o [
Fluid Mechanics &
2425203 Hydraulic 30 70 20 30 20 30 200
Machinery
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro projects,
industrial visits, self-learning, any other student activities etc.
Note:

. ETA & ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as well as
externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, seminar and self-
learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ presentation related to these
activities will be carried out by external faculty/expert (External Assessment). However, criteria of internal as well as external assessment
may vary as per the requirement of respective course. For valid and reliable assessment, the internal faculty should prepare checklist &
rubrics for these activities.
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Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level
and session level and their attainment by the students through Classroom Instruction (Cl), Laboratory
Instruction (LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the
attainment of Theory Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of
Course Outcomes (COs) upon the completion of the course. While curriculum detailing, NEP 2020 related
reforms like Green skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge
System (IKS) and others must be integrated appropriately.

J) Theory Session Outcomes (TSOs) and Units: T2425203

Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO.1.a Compare the given two fluids based on the Unit-1.0 Properties of Fluid and Fluid Pressure co1
given physical properties.
750.1.b Choose the relevant pressure 1.1 Introduction and classification of fluid.

TSO.1.c measuring device for the given situation with |4 5
justification.

TSO.1.d Apply the continuity equation to given real
system.

TSO.1.e Calculate the Hydrostatic forces in the given 1.3
situation as per the given data.

TSO.1.f Calculate pressure head for a given condition. |4 4

TSO.1.g Calculate centre of pressure and total pressure | 1 g
of regular immersed bodies.

TSO.1.h Calculate Metacentric height and Centre of
buoyancy of the given floating body.

Fluid properties- Density, Specific gravity, specific
weight, specific volume, Dynamic & Kinematic
viscosity, Surface tension, Capillarity, Vapour
pressure, Compressibility, Bulk modulus.

Types of fluids: Ideal, Real, Newtonion, Non-

Newtonion, Plastic

Continuity equation

Pressure, Fluid pressure, pressure head, Pressure

Intensity, Concept of absolute Vacuum, Gauge

Pressure, Atmospheric Pressure, Absolute

Pressure,

1.6 Pressure measurement- Manometer, U- tube
manometer, Incline manometer, Inverted U
manometer, Piezometer.

1.7 Concept of Total pressure, Centre of pressure,

Pascal’s law, Hydrostatic forces on plane and

curved surface immersed in liquid and simple

problems on it,
Metacenter

7S0.2.a ldentify the given type of fluid flow. Unit-2.0 Fluid Flow co2

7S0.2.b ldentify the various forms of energy related
to given fluid flow.

7S0.2.c  Calculate the total energy in a given fluid.

7S0.2.d Determine the flow is laminar or turbulent in

2.1 Various forms of energies applicable to fluid
flow — Potential energy, Kinetic energy, Pressure
energy, Total energy Types of fluid flows, Path

the pipe flow.
750.2.e Calculate the different types of minor and line and Stream line, Concept of datum

major losses. pressure, Velocity and total head of fluid in
TSO.2.f  Solve numerical problems on energy motion.

equations 2.2 Principle of operation of Venturi meter, Orifice

meter and Pitot tube, Derivations for discharge,
coefficient of discharge and numerical
problems.

2.3 Flow Through Pipes- Laminar and turbulent
flows; Darcy’s equation and Chezy’s equation
for frictional losses, Minor losses in pipes,
Hydraulic gradient and total gradient line,

2.4 Energy equation- Steady flow energy equation
and derivation of Bernoulli Theorem and its

assumption and practical application
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
750.3.a ldentify types of fluid flow in a given situation. | Unit 3.0 Flow through Pipes co3
750.3.b Calculate the loss of head in fluid flow through
pipes in a given situation as per the given 3.1 Fluid flow- Steady, unsteady, uniform, non-
data. . .
. uniform, laminar and turbulent flow
750.3.c Explain the effect of water hammer due to the 5 H definiti q ¢
sudden change in velocity and pressure of the 3.2 Flow measurement- definition and types o
given fluid. orifices, Vena contraction, coefficient of
750.3.d Explain various losses in flow through pipes, contraction, Experimental determination of Cc,
fittings and valves. Cd, Cv
750.3.e Solve numerical based on continuity equation,| 3.3 Construction, working, application and simple
Ia'ws of friction and losses in flow through problem on — Venturimeter, orifice meter, pitot
pipes. tube, Nozzle.
3.4 Viscous flow-Concept of viscosity of fluids,
Reynolds number and its criteria for plate and
pipes, Darcy -Weisbatch equation, loss of head
due to friction in pipe , Hagen- Poiseuille
formula
3.5 Flow through pipes- Pipes in series, Pipes in
parallel, Head losses- various types of minor and
major energy loss occur in fluid flow through
pipes. H.G.L. and T.E.L., surge tank, water
hammer and its effects.
TSO.4.a Draw the layout of hydroelectric power Unit 4.0 Hydraulic Turbines co4
pant.
T50.4.b  Select suitable turbine for a given 4.1 Layout of hydroelectric power plant, Features of
site/situation with justification. . e
) . . Hydroelectric power plant, Classification of
TS0.4.c  Describe the construction and working of hvdrauli bi
the given water turbines. Y ra.u ic turbines, . o
TSO.4.d Describe the construction and working of 4.2 Functions and working principle of Impulse and
the given draft tube. reaction turbine, Comparison of impulse and
TSO.4.e Calculate the work done, power, efficiency reaction turbine
of turbines. 4.3 Construction, function and working principle of
TSO.4.f  Calculate the force exerted by impact of jet Pelton wheel, Francis and Kaplan turbines, Draft
plate in stationary and moving blades tubes—types and construction, Concept of
TSO.4.g  Analyze the performance of turbine. o yp. ) i P
TS0.4.h  Calculate the impact of jet on flat plate cavitation in turbines and benefit of draft tubes
TSO.4.i  Calculate the impact of jet on curved plate. | 44 Calculation of Work done, Power, efficiency of
turbines, and Unit quantities
4.5 Selection of turbine on the basis of head and
discharge available.
4.6 Impact of jet on flat and curved plate in
stationary and moving blades
4.7 Safety precaution on turbines
TSO.5.a Identify the different types of hydraulic Unit-5.0 Hydraulic PUMPS CO5
pumps
TSO.5.b D.escribes construction and working of the 5.1 Centrifugal Pumps — construction, working
given pump. - N .
Principle and applications of centrifugal pump,
TSO.5.c  Select suitable Pump for a given application p ) PP . . gal pump
e ep . Classification of centrifugal pump, impellers,
with justification. ]
TS0.5.d  Explain construction and working of the casing,
given reciprocating pump. 5.2 Concept of multistage, Priming and its methods,
TSO.5.e Calculate the work done and overall Cavitation, Manometric head, Work done,
efficiency and power required for the given Manometric efficiency, Overall efficiency.
pump. 5.3 Reciprocating Pumps- Construction, working
TSO.5.f  Analyze the performance of pumps.
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
principle and applications of single and double
acting reciprocating pumps, Concept of Slip,
Negative slip, Cavitation and separation. use of
air vessels, Comparison of centrifugal and
reciprocating pump
5.4 Submersible pump- Construction, working
principle and application of submersible pump
Note: One major TSO may require more than one theory session/period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2425203
P ical/Lab Session O LSO Relevant
ractical/Lab Session Outcomes S . . .
( ) S. No. Laboratory Experiment/Practical Titles COs
Number(s)
LSO 1.1 Determine viscosity of given liquid 1. Use viscometer to determine the viscosity of a co1
given liquid.
LSO 1.2  Measure the rise of liquid level 2. Measure the rise of liquid level using capillary co1
action in capillary tube.
LSO 1.3  Measure specific gravity of any given 3. Determine the specific gravity of any given fluid co1
fluid
LSO 1.4  Measure the pressure of the given fluid. 4, Use manometer/ incline manometer to measure co1
the pressure of the given fluid.
LSO 1.5 Measure meta-centric height of ship 5. Determine the meta-centric height of ship co1
model. model.
LSO 2.1 Measure discharge through a pipe using 6. Determine Coefficient of Discharge of Venturi Cco2
Venturi meter. meter.
LSO 2.2  Measure discharge through a pipe using 7. Determine Coefficient of Discharge, coefficient Cco2
Orifice meter. of contraction and coefficient of velocity of
Orifice meter.
LSO 2.3  Determine the coefficient of friction| 8. Determine coefficient of friction of flow Cco2
of flow through pipes. through pipes.
LSO 2.4  Measure static pressure 9. Experimentally justify Bernoulli’s theorem for a COo2
viscous and incompressible fluid.
LSO 2.5 Measure pressure energy, kinetic energy | 10. Determine the pressure energy, kinetic energy COo2
and datum energy of a given flowing fluid and datum energy of a given flowing fluid.
LSO 3.1 Measure discharge through given pipe 11. Determine discharge through a given pipe using co3
orifice meter, pitot tube and venturi meter.
LSO 3.2  Determine Cc, Cd, Cv for different types 12. Determine Cc, Cd, Cv for different types of Cco3
of orifices. orifices.
LSO 3.3  Determine head loss 13. Determine loss of head due to co3
A. Sudden enlargement
B. Sudden contraction
C. Friction in pipes
LSO 3.4  Determine the different types of flow 14. Determine the different types of flow Patterns Cco3
Patterns by Reynolds’s experiment
LSO 3.5 Measure the flow characteristic 15. Measure the flow characteristic of given co3
flowing fluids
LSO 3.6  Calculate the minor losses of flow 16. Determination of minor losses of flow through co3
through pipes. pipes.
LSO 4.1 Calculate the overall efficiency of the 17. Determine overall efficiency using Pelton Cco4
given turbine. turbine.
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P I/Lab S (0] LSO Relevant
ractical/Lab Session Outcomes s . . .
( ) S. No. Laboratory Experiment/Practical Titles COs
Number(s)
18. Determine overall efficiency using Cco4
Francis/Kaplan turbine.
LSO 4.2 Determine the reaction force produced 19. Investigate the reaction force produced by the Cco4
by the impact of a jet of water on to impact of a jet of water on to various target
various target vanes vanes
LSO 4.3 Plot characteristics curve of the given 20. Plot the characteristic curves of Cco4
tubine e  Pelton wheel
e  Francis Turbine
e Kaplan turbine
LSO 5.1 Calculate overall efficiency of the given 21. Determine overall efficiency using Centrifugal Co5
oump. pump.
22. Determine overall efficiency using Co5
Reciprocating pump.
LSO 5.2 Determine the performance 23. | Determine the power required to drive the given COo5
characteristics and power required for reciprocating pump.
the given pump 24. | Determine the performance characteristics of: COo5
e Centrifugal pump
e Reciprocating Pump
L) Suggested Term Work and Self Learning: $2425203 Some sample suggested assignments, micro project and other

activities are mentioned here for reference.

a.

Assignments:

Explain the different types of pressure measuring devices.
Explain different types of discharge measuring devices.

Describe a hydroelectric power plant.
Differentiate the hydraulic turbine on the basis of head, input energy available.
Explain the various types of head in the centrifugal pump.

b. Micro Projects:

C.

Prepare a pipe layout water supply of your lab from supply reservoir and calculate the loss of head.

Prepare a demonstration model of hydroelectric power plant.

Calculate running cost of your household pump and verify the electricity bill.

Visit a hydroelectric power plant and write report.

Conduct market survey of hydraulic turbine suppliers and prepare report on technical specifications, area of
applications, cost, material of different parts and maintenance procedure.

Download catalogue of pump manufacturer and compare their parameter.

Other Activities:

Seminar Topics:

Different types of manometer and their applications.
Comparison between orifice meter and venturi meter.

Different types of hydraulic turbines and their application areas.
Different types of hydraulic pumps and their application areas.

Visit:

e Visit nearby shops to identify different PVC and Gl pipe fittings.

e Visit nearby shops to identify different pumps. Collect manufacturing catalogues related to the
same and compare their salient features.
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3. Self-Learning Topics:

e Prepare journals based on practical performed in laboratory.

e Use various mechanical measuring instruments and equipments related to fluid mechanics and

machinery.

e Read and use specifications of the hydraulic machines and equipments.

e Prepare power point presentation or animation for understanding constructional details and

working of different hydraulic machines.

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Prf:-rg‘ressive :nd Theory Term Work & Self Learning
eor ssessment
v Assessment Progressive Lab End Laboratory
COs Assessment (ETA)
(PTA) Assessment Assessment
Class/Mid Assignments| Micro | Other Activities* (PLA) (ELA)
Sem Test Projects
Cco-1 15% 10% 15% - - 20% 20%
CO-2 10% 20% 10% 25% - 10% 20%
Cco-3 15% 20% 15% 25% 33% 15% 20%
COo-4 30% 20% 30% 25% 33% 15% 20%
CO-5 30% 30% 30% 25% 34% 40% 20%
Total 30 70 20 20 10 20 30
Marks 50
Legend:
*. Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.
*k, Mentioned under point- (N)
#: Mentioned under point-(0)
Note:
. The percentage given are approximate
. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped with total
experiments.
3 For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related to
achievement of each COs.
N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the
reflection of sample representation of assessment of cognitive domain of full course.
Unit Title and Number Total Relevant Total ETA (Marks)
Classroom COs Marks | Remember | Understanding | Application
Instruction | Number (R) (V) & above
(c1) (s) (A)
Hours
Unit-1.0 Properties of Fluid and 9 co1 7 3 2 2
Fluid Pressure
Unit-2.0 Fluid Flow 11 Cc0o2 14 4 4 6
Unit-3.0 Flow through Pipes 10 Co3 14 5 4 5
Unit-4.0 Hydraulic Turbine 9 Cco4 14 3 5 6
Unit-5.0 Hydraulic Pump 9 CO5 21 5 7 9
Total Marks 48 - 70 20 22 28

Note:

Similar table can also be used to design class/mid-term/ internal question paper for progressive assessment.
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0) Suggested Assessment Table for Laboratory (Practical):
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Relevant PLA/ELA
. . COs Performance | Viva-
S. No. Laboratory Practical Titles a
Number PRA* |PDA** | Voce
(s) %) | (%) | (%)
1. Use viscometer to determine the viscosity of a given liquid. co1 40 50 10
2. Measure the rise of liquid level using capillary action in capillary co1 40 50 10
tube.
3. Determine the specific gravity of any given fluid co1 40 50 10
4, Use manometer/ incline manometer to measure the pressure of Cco1 40 50 10
the given fluid.
5. Determine the meta-centric height of ship model. co1 40 50 10
6. Determine Coefficient of Discharge of Venturi meter. Cco2 40 50 10
7. Determine Coefficient of Discharge, coefficient of contraction Cco2 40 50 10
and coefficient of velocity of Orifice meter.
8. Determine coefficient of friction of flow through pipes. Cco2 40 50 10
9. Experimentally justify Bernoulli’s theorem for a viscous and Cc02 40 50 10
incompressible fluid.
10. Determine the pressure energy, kinetic energy and datum CO2 40 50 10
energy of a given flowing fluid.
11. Determine discharge through a given pipe using orifice meter, Cco3 40 50 10
pitot tube and venturi meter.
12. Determine Cc, Cd, Cv for different types of orifices. Cco3 40 50 10
13. Determine loss of head due to co3 40 50 10
e Sudden enlargement
e Sudden contraction
e  Friction in pipes
14. Determine the different types of flow Patterns by Reynolds’s co3 40 50 10
experiment
15. Measure the flow characteristic of given flowing fluids co3 40 50 10
16. Determination of minor losses of flow through pipes. Cco3 40 50 10
17. Determine overall efficiency using Pelton turbine. Co4 40 50 10
18. Determine overall efficiency using Francis/Kaplan turbine. Co4 40 50 10
19. Investigate the reaction force produced by the impact of a jet of Co4 40 50 10
water on to various target vanes
20. Plot the characteristic curves of Co4 40 50 10
e Pelton wheel
e Francis Turbine
¢ Kaplan turbine
21. Determine overall efficiency using Centrifugal pump. COo5 40 50 10
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Relevant PLA/ELA
COs iva-
S. No. Laboratory Practical Titles Performance | Viva
Number PRA* |PDA** | Voce
(s) (%) | (%) | (%)
22. Determine overall efficiency using Reciprocating pump. CO5 40 50 10
23. Determine the power required to drive the given reciprocating CO5 40 50 10
pump.
24, Determine the performance characteristics of: CO5 40 50 10
e Centrifugal pump
e Reciprocating Pump
Legend:

PRA": Process Assessment
PDA™: Product Assessment

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be

prepared by the course teacher for each experiment/practical to assess the student performance.

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies
may be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Portfolio Based
Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field, Information and Communications
Technology (ICT) Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Sessions, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.

Q) List of Major Laboratory Equipment and Tools: The major equipment with broad specification mentioned
here will usher in uniformity in conduct of experiments. As well as aid to procure equipment by
administrators.

Relevant
S. . Broad .
Name of Equipment - Experiment
No. Specifications
Number
1 Red wood viscometer Electrically Heated with Digital temperature controller cum 1
indicator
2 Capillary tube Capillary tube of different diameters, beaker/petri dish, 2
3 Beaker, Pipette, Electronic The Electronic Digital Balance 2kg x 0.5 gram, Beaker 500 ml, | 3
balance, Thermometer Pipette 50 ml, digital thermometer
4 manometer Glass tube 50 mm, Complete set up for pressure 4
measurement, wall or stand mounted, Mercury as
manometeric fluid
5 Differential Manometer Glass tube 50 mm, Complete set up for demonstration of 4
pressure measurement, wall or stand mounted, Mercury as
manometeric fluid
6 Venturimeter setup for Complete set up for measurement of discharge including 6,11
measurement of discharge power supply, water tank, and all accessories and
instruments.
7 Orificemeter setup for Complete set up for measurement of discharge including 7,11
measurement of discharge power supply, water tank, and all accessories and
instruments.
8 Setup for Bernoulli's Theorem Complete set up for to verify the Bernoulli’s theorem 9
including power supply, water tank, and all accessories and
instruments.
9 Setup for Friction losses Complete set up for friction losses including power supply, 8
through Pipes water tank, and all accessories and instruments.
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Relevant
S. . Broad .
Name of Equipment cpe .- Experiment
No. Specifications
Number
10 Setup for losses due to Complete set up of enlarge and contraction pipe, including 8,10,13
enlargement & contraction in power supply, water tank, and all accessories and
pipes instruments.
11 Reciprocating Pump test rig Complete setup to test performance parameter of 22,23,24
reciprocating pump up to 5 HP
12 Centrifugal Pump test rig Complete setup to test performance parameter of 21,24
Centrifugal Pump up to 5 HP
13 Pelton wheel test rig Complete setup to test performance parameter and 17,20
characteristics
14 Kaplan turbine test rig Complete setup to test performance parameter and 18,20
characteristics
15 Francis turbine test rig Complete setup to test performance parameter and 18,20
characteristics
16 Impact of jet apparatus Complete set up including Sump Tank, Measuring tank, 19
nozzles and vanes.
17 Reynolds Apparatus Complete setup consisting of Borosilicate Glass tube, 14
Stainless steel Dye vessel, Copper/Stainless Steel Capillary
Tube, Water Tank, arrangement for flow measurement, stop
watch and power supply
18 Metacentric height apparatus Complete setup for Metacentric height calculation including 5
tank, ship model

R) Suggested Learning Resources:

(a) Books:
S. No. Titles Author(s) Publisher and Edition with ISBN
1. Hydraulics, Fluid Mechanics and Khurmi R.S. S. Chand and Co. Ltd., New Delhi, 2014
Hydraulic Machines. Khurmi N. e ISBN-10: 8121901626
e |ISBN-13:978-8121901628
2. Fluid mechanics and hydraulic Bansal R.K. Laxami Publication, New Delhi, 2018
machines. ¢ |[SBN-10: 8131808157
¢ ISBN-13: 978-8131808153
3. Fluid mechanics and hydraulic Rajput R.K. S. Chand and Co. Ltd.,New Delhi, 2006
machines ¢ |[SBN-10: 8121916666
¢ ISBN-13: 978-8121916660
4. Hydraulics & Fluid Mechanics Modi P.N. Rajsons Publications Pvt Ltd, New Delhi
Including Hydraulics Seth S.M. ,2017
e |SBN-10: 8189401262
e |SBN-13:978-8189401269
5. Textbook of Fluid Mechanics and Pati Sukumar McGraw Hill Education New Delhi, 2017
Hydraulic Machines ¢|SBN-10: 1259006239
¢|SBN-13: 978-1259006234
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(b) Online Educational Resources:

Nptel course- http://nptel.ac.in/courses/112105171/

fluid and their propertie-https://www.youtube.com/results?search_query=fluid+and+their+propertie
Continuity equation-- https://www.youtube.com/results?search_query=Continuity+equation+
Pressure measurement- https://www.youtube.com/results?search_query=Pressure+measure
Pascal’s law - https://www.youtube.com/results?search_query=Pascal%E2%80%99s+law
Metacenter-- https://www.youtube.com/results?search_query=2.4%09Metacenter

buoyancy - https://www.youtube.com/results?search_query=buoyancy

© N U WN R

Fluid flow energy equation -

https://www.youtube.com/results?search_query=Fluid+flow+energy+equation

9. Fluid flow - https://www.youtube.com/results?search_query=Fluid+flow+

10. Flow measurement- https://www.youtube.com/results?search_query=2.%09Flow+measurement

11. Venturimeter- https://www.youtube.com/results?search_query=Venturimeter

12. Classification of hydraulic turbines-
https://www.youtube.com/results?search_query=5.1%09Classification+of+hydraulic+turbines+

13. Francis Turbine - https://www.youtube.com/results?search_query=%29+Francis+Turbine+

14. Kaplan turbine- https://www.youtube.com/results?search_query=Kaplan+turbine

15. Centrifugal pumps- https://www.youtube.com/results?search_query=Centrifugal+pumps-+

16. Reciprocating pumps- https://www.youtube.com/results?search_query=Reciprocating+pumps-

Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online educational
recourses before use by the students.

(C) Others:
1. Lab Manuals

2. Users’ Guide
3. Manufacturers’ Manual
4. Learning Packages

3k %k %k %k k %k
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A) Course Code :2425104(T2425104/P2425104/5S2425104)
B) Course Title : Engineering Mechanics
(ELX, ELX (R), TE, CE, ME, EE, ME (Auto), MIE, FTS, AE, CRE, CHE)
Q) Pre- requisite Course(s)
D) Rationale

In day-to-day working we come across different types of structures created for different purposes and
functions, while designing the structures, analysis of forces and stresses' is an important and prerequisite step.
Correct analysis is possible only when one knows the types and effects of forces acting on the structures. This
course provides the scope to understand fundamental concepts of laws of mechanics and their applications
to different engineering problems. This course is designed to provide basic understanding about the different
types of forces, moments and their effects on structural elements and to analyze different structural systems.
The aim of this course is to help the student to comprehend the importance of applied mechanics and apply
the principles of engineering mechanics to solve engineering problems.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1 Compute the force to solve the problems

CO-2 Analyse various analytical and graphical conditions required for equilibrium of engineering
systems.

CO-3 Apply the principles of friction in various conditions to solve problems.

CO-4 Calculate centroid, center of gravity and moment of Inertia of different geometrical shapes.

CO-5 Select the relevant lifting machine(s) for the given purposes.

F) Suggested Course Articulation Matrix (CAM):

Programme Outcomes Programme Specific
(POs) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(COs) Basic and | Problem Design/ Engineering Engineering Project Life Long
Discipline | Analysis | Development Tools Practices for Society,| Management |Learning
Specific of Solutions Sustainability and
Knowledge Environment
COo-1 3 - - 2 1 - -
CO-2 2 3 3 3 2 - -
CO-3 3 3 3 2 2 1 1
Co-4 3 3 3 2 2 1 1
CO-5 3 2 2 3 3 1 2
Legend: High (3), Medium (2), Low (1) and No mapping (-)
* PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is
optional
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G) Teaching & Learning Scheme:

Scheme of Study
(Hours/Week)
Course Course "
. Classroom Lab Notional Total Total
Code Title ) . .
Instruction Instruction Hours Hours Credits
(cn) (L1 (TW+SL) | (CIH+LI+TWH+SL) (C)
L T
Engi .
2425104 NBINCEring| o3 | - 04 02 09 06
Mechanics
Legend:
Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case
method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback
of teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work Lab Assessment .
(TA) & Self- (LA) <
Learning :i
Assessment E
Course Title (TWA) &
=
o =
-] > - @
8 8 - r - -‘3 - s - E
c o
& Fg_| 283 ® = ¢35 |BTg_ =
E v ET| £ EF c c 2 E< 6 EC —
S 2 Q- i b o w wnd 2 oo ©
o w o o -g a - =) Q 3 e', © g - "6
0 9T | u @ = W W 9 S @ =
] v w o v T wn
o < < e < c <
o o w
S
a
Engineerin
2425104 gineerng 30 70 20 30 20 30 200
Mechanics
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.
Note:

e ETA & ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project,
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment,
the internal faculty should prepare checklist & rubrics for these activities.

Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be
integrated appropriately.
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condition.

TSO 2b. Determine unknown force in the given

situation using Lami's theorem.

TSO 2c. |dentify the types of beams required for

the given situation.

TSO 2d. Determine reactions in the given type of

beam analytically.

TSO 2e. Solve problems using free body diagram

and Lami"s theorem.

2.1 Equilibrium and Equilibrant, Free body and
Free body diagram, Analytical and graphical
conditions of equilibrium.

2.2 Equilibrium of force systems analytically

2.3 Lami's Theorem.

2.4 Types of beam (determinate and
indeterminate), supports (simple, hinged,
roller and fixed) and loads acting on beam
(vertical and inclined point load, distributed
load, load, couple), span of beam.

2.5 Beam reaction for cantilever, simply
supported beam with or without overhang -
subjected to combination of Point load and
LTD load or Vertical Point load and couple.

2.6 Beam reaction for simply supported beam
subjected to vertical loads only.

Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 1a. Explain concepts of the given terms. Unit-1.0 Mechanics and Force System CO1, cO2
TSO 1b.  Use relevant units of various quantities in
the given situations. 1.1 Significance and relevance: Mechanics, applied
) ) mechanics, statics and dynamics.
TSO 1c. Explaln effects of a force on the given 1.2 Space, time, mass, particle, body, rigid body.
object. 1.3 Scalar and vector quantity, Units of
TSO 1d. Resolve the given single force. measurement (S| units) Fundamental units and
TSO le. Calculate the resultant of the given force derived units.
system. 1.4 Force - unit, representation as a vector and by
. . Bow's notation, characteristics and effects of a
TS0 1f.  Findthe rgsultant of the given force force, Principle of transmissibility of force.
system using law of parallelogram Force system and its classification.
TSO 1g. Determine graphically the resultant of 1.5 Resolution of a force - Orthogonal and Non-
the given force system by triangle law Orthogonal components of a force, moment of a
and polygon law. force, Avignon’s Theorem.
1.6 Composition of forces - Resultant, analytical
method of determination of resultant for
concurrent, non-concurrent and parallel co-
planar force systems -Law of triangle, Law of
parallelogram and law of polygon of forces.
1.7 Graphic statics, graphical representation of
force, Space diagram, force diagram, polar
diagram and funicular polygon, Graphical
method of determination of resultant for
concurrent and parallel co-planar force systems.
TSO 2a. Draw the free body diagram for the given Unit-2.0 Static Equilibrium C01, co2
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 3a. Calculate force of friction and coefficient of Unit 3.0 Friction C03, Co4
friction for the given condition or situation
TS0 3b. Describe the conditions for friction for the | 3.1 Friction and its relevance in engineering, types
given situation. and laws of friction, limiting equilibrium,
TSO 3c. Identify the various forces acting on a limiting friction, co-efficient of friction, angle
ladder for the given conditions using free of friction, angle of repose, relation between
body diagram. co-efficient of friction and angle of friction.
TSO 3d. Compare the value of coefficient of friction | 3.2 Equilibrium of bodies on level surface
between different surfaces. subjected to force parallel and
TSO 3e. Interpret the effect of change of masses, | 3.3 inclined to plane.
change of angle of inclination or both on | 34 Equilibrium of bodies on inclined plane
the coefficient of friction subjected to force parallel to the plane only.
TSO 3f. Calculate forces acting on a body that is FBD of ladder in friction
moving on a horizontal rough surface
TSO 3g. Determine the forces acting on a body that
is moving on an inclined plane
TSO 4a. Distinguish between centroid and center Unit 4.0 Centroid, Centre of Gravity and Moment co4
of gravity of Inertia
TSO 4b. Calculate the centroid of geometrical
plane figures. 4.1 Introduction to Centroid, Centre of Gravity
TSO 4c. Calculate centroid of the given composite and Areas
plane lamina 4.2 Centroid of geomet.rical pla.ne figurgs
TSO 4d. Determine centre of gravity of the given (s.quare, rectar?gle, triangle, circle, semi-
i ] circle, quarter circle).
simple solid. 4.3 Centroid of composite figures composed of
TSO 4e. Determine centre of gravity of the given not more than three geometrical figures and
composite solid. centroid of perforated section, axis of
TSO 4f. Calculate Moment of Inertia of different symmetry
geometric shapes. 4.4 Centre of Gravity of simple solids (Cube,
cuboid, cone, cylinder, sphere, hemisphere).
45 Centre of Gravity of composite solids
composed of not more than two simple
solids.
4.6 Moment of inertia - Introduction, calculation
of moment of inertia by integration method,
theorem of perpendicular axis, theorem of
parallel axis, moment of inertia of a
rectangular section, hollow rectangular
section, circular section, hollow circular
section, triangular section
TSO.5a Describe the components of the given Unit-5.0 Simple Lifting Machine CO2, CO5

TSO.5b
TSO.5c¢
TSO.5d
TSO.5e

TSO.5f
TSO.5g

lifting machine.

Differentiate the working principle of the
given two types of lifting machines.
Determine velocity ratio, efficiency of the
given lifting machine.

Calculate effort required and load lifted by
the given lifting machine.

Draw the graph with the given data
Interpret the given graphs

Select the relevant lifting machine for
the given purpose with justification

51

5.2

53

Simple lifting machine,
mechanical advantage, Applications and
advantages. Velocity ratio, efficiency of
machines, Law of machine.

Ideal machine, friction in machine, maximum
Mechanical advantage and efficiency,
reversible and non-reversible machines,
condition for reversibility

Velocity ratios of Simple axle and wheel,
Differential axle and wheel, Worm and worm
wheel, Single purchase and double purchase
crab winch, Screw jack, Weston's differential
pulley block, geared pulley block.

load, effort,
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
5.4 Graphs of Load verses Effort, Load verses
ideal Effort, Load verses Effort lost in friction,
Load verses MA, Load verses Efficiency.
Note: One major TSO may require more than one Theory session/Period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical P2425104
. . Relevant
Practical/Lab Session Outcomes (LSOs) S- Laboratory Exp.e riment/Practical COs
No. Titles
Number(s)
LSO 1.1.  Use force polygon table to 1. Determine resultant of concurrent C01, c0o2
determine the resultant of coplanar force system using force
concurrent forces polygon table.
LSO 2.1 Apply Lami’s theorem 2. Determine unknown force in a C01, Co2
LSO 2.2 Use simply supported beams to find concurrent balance force system using
reactions Lami’s Theorem.
3 Find reactions at the supports of a
simply supported beam and compare
the results with analytical values.
4 Determine the support reactions for
simply supported beam by
e Beam reaction apparatus
e  Circular dial type weight
LSO 3.1. Apply law of friction on horizontal 5 Determine coefficient of friction on C02, Co3
plane and inclined plane horizontal and inclined plane.
LSO 3.2. Coefficient of friction between 6 Determine the co efficient of friction
different materials between two surfaces by
LSO 3.3. Coefficient of friction between belt e angle of repose methods
and pulley. e friction plane method
7 Find the coefficient of friction between
belt and pulley in a belt friction set up.
LSO 4.1. Determine the centroid of different 8 Determine the centroid of geometrical co4
geometrical figures. plane figures (squares, rectangle,
LSO 4.2. Find moment of inertia triangle)
9 Determine the moment of inertia of a
fly wheel
LSO 5.1 Usesimple screw jack 10 Find M.A, V.R and efficiency of screw Co5
LSO 5.2  Use differential axle and wheel jack.
LSO 5.3  Use single and double purchase crab 11 Find M.A, V.R and efficiency of
winch differential wheel and axle
LSO 5.4 Usejib crane 12 Calculate the efficiency of single
LSO 5.5 Use worm and worm wheel purchase crab winch and double
apparatus purchase crab winch
13 Determine forces in jib crane.
14 Determine the efficiency of worm
and worm wheel.
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L) Suggested Term Work and Self Learning: $2425104 Some sample suggested assignments, micro project and
other activities are mentioned here for reference.
a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with
the targeted COs.
b. Micro Projects:
e Visit nearby tool room/industry and collect information regarding lifting machine used with their
technical specification and their application and prepare comparison chart.
e prepare model of simple lifting machine.
e Prepare models of beam subject to point load, uniformly distributed loads, simply supported, overhang
beam.
e Prepare chart showing real-life examples including various types of forces.
c. Other Activities:
1. Seminar Topics:
e Collision of elastic bodies
e Law of conservation of energy
e concept of parallel axis and perpendicular axes theorem
2. Visits: Visit nearby tool room/industry with workshop facilities. Prepare report of visit with special
comments of simple lifting machine to be used.
3. Self-Learning Topics:
e Types of load and beam.
e Various force system.
e Simple lifting machine.
e Centroid of various plane figure
M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.
Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr?:;lressive End Theory Term Work & Self Learning
eory ssessment Assessment .
Assessment (ETA) Pr:gresswe Ltaib EnAd Laboratotry
COs (PTA) ssessmen ssessmen
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
CO-1 15% 30% 15% - - 20% 20%
CO-2 10% 20% 10% 25% - 10% 20%
COo-3 15% 20% 15% 25% 33% 15% 20%
co-4 30% 10% 30% 25% 33% 15% 20%
CO-5 30% 20% 30% 25% 34% 40% 20%
Total 30 70 20 20 10 20 30
Marks 50
Legend:
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.
*k Mentioned under point- (N)
#: Mentioned under point-(0)
Note:
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The percentage given are approximate

In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.

For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related
to achievement of each COs.

N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the
reflection of sample representation of assessment of cognitive domain of full course.
Unit Title and Number Total Relevant | Total ETA (Marks)
Classroom COs Marks | Remember (R) Understanding | Application
Instruction | Number(s) (U) & above
(cn (A)
Hours
Unit-1.0 Mechanics and 14 C01, co2 16 5 3 8
force system
Unit-2.0 Static 10 C01, CO2 14 4 2 8
Equilibrium
Unit-3.0 Friction 8 CO2, CO3 14 5 3 6
Unit-4.0 Centroid, 6 CO4 12 2 2 8
Centre of
gravity and
Moment of
Inertia
Unit-5.0 Simple lifting 10 C0O2, CO5 14 4 4 6
machine
Total 48 - 70 20 14 36

Note: Similar table can also be used to design class/mid-term/ internal question paper for progressive assessment.

0)

Suggested Assessment Table for Laboratory (Practical):
PLA/ELA
S Relevant Performance | Vi
) Laboratory Practical Titles COs va
No. PRA* |PDA**| Voce
Number(s)

(%) (%) | (%)
1. Determine resultant of concurrent coplanar force system using co1 45 45 10
force polygon table.

2. Determine unknown force in a concurrent balance force system CO2 40 50 10
using Lami’s Theorem.

3. Find reactions at the supports of a simply supported beam and C0o2 30 60 10
compare the results with analytical values.

4. Determine the support reactions for simply supported beam by C01, C0o2 30 60 10
e  Beam reaction apparatus
e  Circular dial type weight

5. Determine coefficient of friction on horizontal and inclined C02, CO3 40 50 10
plane.
6. Determine the co efficient of friction between two surfaces by C02, COo3 40 50 10

¢ Angle of repose method
e Friction plane method

7. Find the coefficient of friction between belt and pulley in a belt C02, CO3 30 60 10
friction set up.

8. Determine the centroid of geometrical plane figures (squares, Co4 40 50 10
rectangle, triangle)
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PLA/ELA
Relevant -
S- Laboratory Practical Titles COs Performance | Viva-
No. ¥ Number(s) | PRA* [PDA**| Voce
(%) (%) | (%)
9. Determine the moment of inertia of a fly wheel Co4 40 50 10
10. Find M.A, V.R and efficiency of screw jack. C02, CO5 30 60 10
11. Find M.A, V.R and efficiency of differential wheel and axle C0O2, CO5 30 60 10
12. Calculate the efficiency of single purchase crab winch and double C02, CO5 30 60 10
purchase crab winch
13. Determine forces in jib crane. C01, C02 40 50 10
14. Determine the efficiency of worm and worm wheel C02, CO5 40 50 10
Legend:

PRA": Process Assessment
PDA™": Product Assessment

Note:  This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be

prepared by the course teacher for each experiment/practical to assess the student performance.

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.

Q) List of Major Laboratory Equipment, Tools and Software:

S. Name of Equipment and Broad Specifications Relevant
No. Tools Experiment/Practical
Number
1. Differential axle and wall mounted unit with the wheel of 40 cm diameter and
wheel axles are insteps of 20 cm and 10 cm reducing diameter 11
2. Simple screw Jack Table mounted metallic body, screw with a pitch of 5 mm 10
carrying a double flanged turn table of 20 cm diameter.
3. Worm and worm wheel wall mounted unit with threaded spindle. load drum. effort 14
wheel: with necessary slotted weights. hanger and thread.
4. Single Purchase Crab winch | Table mounted heavy cast iron body. The wheel is of C.L 12
material of 25 cm diameter mounted on a shaft of about 40mm
dia. On the same shaft a geared wheel of 15 cm dia.
5. Double Purchase Crab winch| Having assembly same as above but with double set of gearing 11
arrangement.
6. Weston's Differential pulley | Consisting of two pulleys; one bigger and other smaller 13
block
7. Weston's Differential Consists of a metallic (preferably steel) cogged wheel of
worm geared pulley block about 20 cm along with a protruded load drum of 10 cm dia 13
to suspend the weights of 10 kg, 20 kg-2 weights and a 50 kg
weight.
8. Universal Force Table Consists of a circular 40 cm dia. Aluminum disc. graduated 1,2
into 360 degrees. with all accessories.
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S. Name of Equipment and Broad Specifications Relevant
No. Tools Experiment/Practical
Number
9 Beam Reaction apparatus The apparatus is with two circular dial type 10 kg. 3,4
10. Friction apparatus for Base to which a sector with graduated arc and vertical scale
motion along horizontal is provided. The plane may be clamped at any angle up to 45 5,6
and inclined plane degrees_ pan. Two weight boxes (each of 5 gm.10 cm, 2-20
gm. 2-50 gm, 2-100 gm, weight.
11 Set-up for belt friction V and Flat Belt, Cap screw, Spring balance, Belt pulley, 7
apparatus Torque cord, Load hanger x2, Weights
12 Fly wheel apparatus flywheel, weight hanger with slotted weights, stop clock, 9
metre scale etc
13 Jib crane Jib Apparatus, Weight, Meter Rod, Set Square 13
14 Models of geometrical Models of geometrical figures 8
figures
R) Suggested Learning Resources:
(a) Books:
S. No. Titles Author(s) Publisher and Edition with ISBN
1. Applied Mechanics R.S. Khurmi S.Chand &Co. New Delhi 2014 ISBN:
9788121916431
2. Engineering Mechanics S. Ramamrutham S Chand & Co. New Delhi
2008ISBN:9788187433514
3. Foundations and Applications of H.D. Ram Cambridge University Press.
Applied Mechanics A.K Chauhan Thomson Press India Ltd., NewDelhi, 2015, ISBN:
9781107499836
Vol.1 L.G Kraige 4396
5. |Applied mechanics R.K.Rajput Laxmi publications (p) ltd.
ISBN-13: 8105809631
6 Engineering Mechanics A.R. Basu TMH Publication, New Delhi
7 Engineering Mechanics Timosheenko, Young & Rao TATA McGraw-Hill Education, New Delhi

(b) Online Educational Resources:

http://www.asnu.com.au
www.youtube.com for videos regarding machines and applications, friction
www.nptel.ac.in

Ll

www.discoveryforengineers.com

Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online
educational recourses before use by the students.

3k 3k ok %k %k k %k
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A)
B)

C)
D)

E)

F)

Course Code
Course Title

: 2400006(T2400006/P2400006/52400006)
: Environmental Education and Sustainable Development

(Common for all Programmes)
Pre- requisite Course(s)
Rationale

Every creature depends on nature for their survival. It is therefore, not only essential but also moral
responsibility of all of us to keep our environment clean & in a good condition. The global environmental
issues such as clean water and sanitation, affordable & clean energy, sustainable cities & communities, etc.
are best addresses through sustainable development goals. Environmental education is one of the primary
activities to spread the concept of sustainability on a broader scope. In India, environmental education is
considered as mandatory for all segment of education including technical education. Every creature depends
on nature for their survival. It is therefore, not only essential but also moral responsibility of all of us to keep
our environment clean & in a good condition. The concept of sustainable development is closely associated
with environmental education to promote developments. Considering importance of environmental
education and sustainable development, it became necessary to provide basics of these areas to the
engineering graduates. The knowledge gained through this course will help the diploma students to take
engineering decisions aligned to ensure sustainability of environment for next generations through proper
protection of environment.

Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1 Explain the importance of ecosystem for the protection of environment

CO-2 Use relevant air & water pollution control methods to solve pollution related issues

CO-3 Recognize relevant energy sources required for domestic & industrial application

CO-4 Analyze the issues of climate change and its impact on sustainability

CO-5 Apply engineering solutions/methods/legislations to reduce the activities that are harming the

environment.

Suggested Course Articulation Matrix (CAM):

Programme Programme Specific
Outcomes(POs) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(COs) Basicand |Problem | Design/ Engineering Engineering Project Life Long
Discipline |Analysis | Developmen Tools Practices for Management |Learning
Specific tof Solutions Society,
Knowledge Sustainability
and
Environment
co-1 3 - - - 2 - 2
CO-2 3 2 2 2 2 - 2
COo-3 3 - - - 3 - 2
co-4 3 3 - 2 - 2
CO-5 3 - 3 2 2 2

Legend: High (3), Medium (2), Low (1) and No mapping (-)
PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is

*

optional
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G) Teaching & Learning Scheme:
Scheme of Study
(Hours/Week)
Course Course "
. Classroom Lab Notional Total Total
Code Title X . .
Instruction Instruction Hours Hours Credits
() (L) (TW+SL) (CI+LI+TW+SL) (C)
L T
Environmental
2400006 | Fducationand) 5, - 01 01 03 02
Sustainable
Development
Legend:
Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case
method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback
of teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment(TA) Term Work & Lab Assessment z
Self-Learning (LA) T
Assessment g
(TWA) E
) Course Title ﬁ
2 e o > -
wn
o 8 b z = S - 3 = =<
() £ £ S c _ — c = C ©
< =2 2 o< S o ad_ |8 g~ s
3 v £E¢ = E £ £ 2 E<T |6 EC
S 2 9k oW 5 o w ag o a4 —
< 288 |2 g 2 $8& |s8% | %
w < < g« c <
o o w
S
a
Environmental
Education and
2400006 . 15 - 10 - 10 15 50
Sustainable
Development
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.
Note:

e ETA & ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project,
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment,
the internal faculty should prepare checklist & rubrics for these activities.
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1)

J)

Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be

integrated appropriately.

Theory Session Outcomes (TSOs) and Units: T2400006

Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 1a. Differentiate aquatic & terrestrial ecosystem Unit-1.0 Ecosystem co1l
TSO 1b. Explain structure of ecosystem
) ) 1.1 Aquatic & Terrestrial ecosystem
TSO 1c. Compare food chain & web chain
1.2 Structure of ecosystem
TSO 1d. Describe carbon, nitrogen, Sulphur & phosphorus | 1 3 F5od chain & Food web
cycle 1.4 Carbon, Nitrogen, Sulphur & Phosphorous
TSO le. Explain causes & effect of global warming Cycle
1.5 Global warming — Causes & Effects
TSO 2a. Explain environmental pollution & its sources. Unit-2.0 Air & Water Pollution COo2
TSO 2b. Assess the causes of water & air pollution in a » o )
given area 2.1 Traditional pollution issues- Air, Water,
TSO 2c. Explain the effects of water & air pollution on Noise )
human, plant & animal 2.2 Water pollution
2.2.1 Sources of water pollution
TSO 2d. Take appropriate measures to prevent the " ¢ p” )
pollution problems at city /municipal areas 2.2.2 Effects of water pollution
. . . . 2.2.3 Control of water pollution
TSO 2e. Determine the pollution level in the environment . .
. 2.2.4 Physical & chemical standard of
at different seasons.
domestic water as per Indian Standard
2.3 Air pollution
2.3.1 Sources of air pollution
2.3.2 Air pollutants
2.3.3 Effects of air pollution on human,
plant & animal
2.3.4 Air monitoring system
2.3.5 Air pollution control
TSO 3a. Describe various types renewable sources of Unit-3.0 Sustainability & Renewable Sources co3

energy
TSO 3b. Explain solar energy & methods of harnessing

TSO 3c. Explain wind energy and its impact on
environment

TSO 3d. Explain characteristics of biomass & its digestion
process

TSO 3e. Describe new energy sources & their application

of Energy
3.1 Concept of sustainable development

3.2 Renewable sources of energy for
sustainable development

3.3 Solar Energy

3.3.1 Features of solar thermal & PV
system

3.3.2 Solar pond, Solar water heater, Solar
dryer and Solar stills

3.4 Wind Energy

3.4.1 Current status & future prospects of
wind energy
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
3.4.2 Wind energy in India- Advantages
and challenges of harnessing wind energy
3.4.3 Environmental benefits & limitations
3.5 Biomass
3.5.1 Types of Biomass energy sources
3.5.2 Energy content in Biomass of
different types
3.5.3 Biogas production
3.6 Concept and advantages of hydroponics
or aquaponics system to demonstrate soil
less cultivation and integration of fish and
plant cultivation.
3.7 Water conservation and sustainable
development
3.8 New Energy Sources: Hydrogen energy,
Ocean energy & Tidal energy
TSO 4a. Describe impact of climate change on human life | Unit-4.0 Climate Change and Sustainable coa
TSO 4b. Identify the factors contributing to climate Development
change
. . 4.1 Impact of Climate change
TSO 4c. Explain sustainable development goals to - .
4.2 Factor contributing to climate change
transform the world .
4.3 Sustainable development Goals (SDGs)
TSO 4d. Develop implementation strategies for action 4.4 Action Plan on Climate Change- India
plan on climate change
TSO 5a. Identify the elements of a successful Unit-5.0 Environmental legislation and CO5
management system Sustainable Building Practices
7SO 5b. EXpIain green bUIIdlng Concept & its benefits 5.1 Environment management system and
TSO 5c. Apply 5R concept in a given building construction Planning
project 5.2 Green Building concept
TSO 5d. Explain various environment protection laws >3 Green and sustainable building materials -
5R concept
7SO 5e. Explain carbon fOOt-print & carbon credit 5.4 Environment protection acts, |egis|ation
and Laws
5.5 Zero carbon foot-print building for

sustainable constriction.

Note: One major TSO may require more than one Theory session/Period.
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K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400006

s Relevant
Practical/Lab Session Outcomes (LSOs) Nc; Laboratory Experiment/Practical Titles COs
) Number(s)
LSO 1.1. Use of Air pollutant analyzer to 1. | Determination of air pollutants harming local Cco2
determine the air pollution level environment
LSO 1.2. Collect air samples for pollution level
detection
LSO 2.1 Use of Water pollutant analyzer to 2 Determine the water pollutants harming local Cco2
determine the water pollution environment
LSO 2.2 Collect water samples for pollution level
detection
LSO 3.1 Prepare report on EIA of a given context 3. | Carry out the Environmental Impact co1
and area. Assessment (EIA) for a given project /activity co3
LSO 3.2 Collection of stakeholders view on effect of development
on environment about a particular
project/activity.
LSO 4.1 Predict of possible factors causing effects 4. | Assessment of the impact of climate change co1
of climate change on local environment co4
LSO 4.2 Effect of Ice melting on sea water
LSO 5.1 Elaborate the uses of sustainable building 5. | Demonstration of sustainable building co2
materials, the considering 3R materials in lab/workshop CO5
LSO 5.2 Trace of Carbon foot print due to
construction of a small building
LSO 6.1 Set up sample recycling bins in the 6. Demonstration of the recycling process for the co3
laboratory different materials such as paper, plastic etc.
LSO 6.2 Appreciate the importance of recycling for waste management
and environmental benefits
LSO 6.3 Explain the importance of 3 R
LSO 7.1 Explain the process of composting 7 Setting up composting bins in the laboratory co3
LSO 7.2 disseminate the use of composting process to demonstrate the process of composting
to near and dear for soil health and organic waste
fertility for generating organic food
LSO 8.1 Calculate own water footprint for daily 8 Calculation of personal water footprint for co3
activities daily water usage for activities like bathing,
LSO 8.2 Explain the importance of reducing water cooking and laundry.
consumption and conserve water
resources.
LSO 9.1 Explore the alternative / renewable 9. Develop bio mass energy in the laboratory Cco3
sources of energy in day to day life co4
LSO 10.1 Explore the alternative / renewable 10. | Develop solar model in the laboratory co3
sources of energy in day to day life
LSO 11.1 Explore the alternative / renewable 11. | Develop wind turbine model in the laboratory co4
sources of energy in day to day life
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L) Suggested Term Work and Self Learning: $2400006 Some sample suggested assignments, micro project and
other activities are mentioned here for reference.

a. Assignments: Questions/Problems- Real life problem /Numerical/Exercises to be provided by the course
teacher in line with the targeted COs.

1. Conduct a waste audit in your polytechnic. Categorize waste into different types such as plastic, paper,
organic. Quantify the amount of each waste.

b. Micro Projects:

. Conduct of EIA of a project/activity such as construction of roads in the local area. Prepare a report
on:

(a) Environmental issues in your city

(b) SDGs and environment related acts/laws applicable in your state and in India.
(c) Current-status & future-prospects of Wind Energy

(d) New energy sources

e Prepare a model of rain water harvesting system to demonstrate how rainwater can be collected and
stored for various purposes such as irrigation and toilet flushing.

e Students may be asked in group to set up a small solar panel to compare the energy output under
different lighting condition and angles to understand the concept of solar energy and its potential
applications.

c. Other Activities:

1. Seminar Topics:
e (Climate change issue and problems
e Sustainable development- Global practices
e Factor affecting sustainability in India

2. Visits:
Visit Pollution control Board of your city. Prepare report of visit with special comments of initiatives taken
for protecting environment and ensuring sustainable development of the city.

Organize a field trip to a nearby park for the students. Students can be observed different species of the
plants, animals and insects. They may be asked to prepare report on importance of biodiversity
conservation.

3. Self-Learning Topics:
e Sustainable Development Goals
e C(Climate change.

e Pollution issues
e Laws and legislation of environmental protection
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr%g‘ressive f\"d Theory Term Work & Self Learning
eor ssessment
Y Assessment Progressive Lab | End Laboratory
Assessment (ETA)
COs (PTA) Assessment Assessment
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
CO-1 15% - 15% - - 20% 20%
CO-2 10% - 10% 25% - 10% 20%
CcOo-3 15% - 15% 25% 50% 15% 20%
COo-4 30% - 30% 50% 50% 15% 20%
CO-5 30% - 30% - - 40% 20%
Total 15 - 04 04 02 10 15
Marks 10

Legend:

*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.

*k, Mentioned under point- (N)

#: Mentioned under point-(0)

Note:

. The percentage given are approximate

. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.

. For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related
to achievement of each COs.

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable)

0) Suggested Assessment Table for Laboratory (Practical):

PLA/ELA
Relevant -
S. . . Performance | Viva-
Laboratory Practical Titles COs " s
No. Number(s) PRA* |PDA Voce
(%) (%) | (%)
1. Determine the Air and water pollutants harming local co1 30 60 10
environment
2. Determine the water pollutants harming local environment Cco1l 40 50 10
3. Carry out the Assessment of Environmental Impact (EIA) for a Cco1 30 60 10
given project /activity of development Co3
4. Assess the impact of climate change on local environment co1 30 60 10
co4
5. Demonstrate sustainable building materials in lab/workshop Cco2 30 60 10
Cco5
6. Demonstrate the recycling process for the different materials co3 50 40 10
such as paper, plastic etc. for waste management
7. Setting up composting bins in the laboratory to demonstrate Co3 50 40 10
the process of composting organic waste
8. Calculation of personal water footprint for daily water usage for Co3 50 40 10
activities like bathing, cooking and laundry.
9. Develop bio mass energy in the laboratory co3 30 60 10
co4

R ——
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PLA/ELA
Relevant -
S- Laboratory Practical Titles COs Performance | Viva-
No. ¥ Number(s) | PRA* [PDA**| Voce
(%) (%) | (%)
10. Develop solar model in the laboratory co3 30 60 10
11. Develop Wind turbine model in the laboratory CO4 40 50 10

Legend:
PRA™: Process Assessment
PDA™: Product Assessment

Note:  This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be
prepared by the course teacher for each experiment/practical to assess the student performance.

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.

Q) List of Major Laboratory Equipment, Tools and Software:
S. Name of Equipment, Broad Relevant
No. | Tools and Software Specifications Experiment/Practical
Number
1. Air analyzer Air Quality Meter 1

Product Type: Measuring Instrument
Analysis Time: 2 sec to 8-hour 59 min. 59 sec
Automation Grade: Automatic

2. Water Analyzer Multi-Parameter Water Testing Meter Digital LCD Multi- 2
Function Water Quality Monitor PH/EC/TDS/Salt/S. G/CF/ORP
3. Sustainable Building As per availability in the market 2,5
Materials

4, Solar energy Panel — KT Solar Panel Kit 5 LEDs, 2 ON/Off Switch, Wire, 2 Crocodile Clip | 7

5. Bio mass/energy The Bio-energy Science Kit is a great way to find out how a 6
installation -kit direct ethanol fuel cell works.
6. Wind power energy -Kit | 4M wind turbine kit, to demonstrate power of wind and 8

convert it into electricity by building your own turbine.

7. Ice melting demo kit Simple bowls of different sizes --
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R) Suggested Learning Resources:
(a) Books:
S. Titles Author(s) Publisher and Edition with ISBN
No.
1. Ecology and Control of the Izrael, Y.A. Kluwer Academic Publisher

Natural Environment

eBook ISBN: 978-94-011-3390-6

2. Renewable Energy Sources
and Emerging Technologies

Kothari, D.P. Singal,
K.C., Ranjan, Rakesh

PHI Learning, New Delhi, 2009
ISBN-13 - 978-8120344709

3. Green Technologies and
Environmental Sustainability

Singh, Ritu, Kumar,
Sanjeev

Springer International Publishing, 2017
eBook ISBN 978-3-319-50654-8

Indian Context

4. Coping with Natural Hazards:

K. S. Valadia

Orient Longman
ISBN-10: 8125027351
ISBN-13: 978-8125027355

5. Introduction to Engineering
and Environment

Edward S. Rubin

Mc Graw Hill Publications
ISBN-10: 0071181857
ISBN-13: 978-0071181853

6. Environmental Science

Subrat Roy

Khanna Book Publishing Co. (P) Ltd.
ISBN-978: 93-91505-65-3

(b)

=

©oONOU A WN

Online Educational Resources:

http://www1.eere.energy.gov/wind/wind_animation.html
http://www.nrel.gov/learning/re_solar.html
http://www.nrel.gov/learning/re_biomass.html
http://www.mnre.gov.in/schemes/grid-connected/biomass-powercogen/
http://www.epa.gov/climatestudents/
http://www.climatecentral.org
http://www.envis.nic.in/
https-//www overshootday.org/
http://www.footprintcalculator.org/

10. https://www.carbonfootprint.com/calculator.aspx

Note:

educational recourses before use by the students.

(c) Others:

1. www.nptel.iitm.ac.in

2. www.khanacademy

%k % %k %k %k *k
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A)
B)

C)
D)

E)

F)

Course Code : 2418107(P2418107/52418107)
Course Title : ICT Tools

(CE, ME, ME (Auto), FTS, CSE, AIML, MIE, CRE, CHE, FPP, TE, CACDDM, GT)
Pre- requisite Course(s)

Rationale :

Besides working in technical environment in their profession, diploma pass outs may also get involved in routine
office task related to creating business documents, perform data analysis and its graphical representations,
making presentations. In order to carry-out these works, the students need to learn various desk-top based
and internet-based software tools such as- office automation applications like word processing, spreadsheets
and presentation tools. They also need to use these tools for making their project reports and presentations
during their graduation programme. The objective of this course is to develop the basic competency in
students for using these office automation tools to accomplish the job.

Course Outcomes (Cos): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1 Prepare business document using word processing tool.

CO-2 Manipulate data and represent it graphically using spreadsheet.
CO-3  Prepare professional slide-based presentations.
CO-4 Work effectively with Internet and basic web services

Suggested Course Articulation Matrix (CAM):

Programme Outcomes Programme
(POs) Specific
Course Outcomes*
Outcomes (PSOs)
(COs) PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 | PSO-1 PSO-2
Basic and | Problem| Design/ Engineering Engineering Project Life Long|
Discipline | Analysis | Development Tools Practices for Society,| Management |Learning
Specific of Solutions Sustainability and
Knowledge Environment
COo-1 1 2 2 2 - 2 -
CO-2 2 2 2 2 - 1 -
CO-3 1 2 2 2 - - -
Co-4 1 2 2 2 3 1 2

Legend: High (3), Medium (2), Low (1) and No mapping (-)

*

G)

PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is optional

Teaching & Learning Scheme:

Scheme of Study
(Hours/Week)
Cgu‘;se C;u ; se Classroom Lab Notional Total Total
ode itle Instruction Instruction Hours Hours Credits
(C1) (L1) (TW+ SL) (CI+LI+TW+SL) (C)
L T
2418107 ICT Tools - - 04 02 06 03
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Legend:

Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method,
Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, field or

other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of
teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work & Lab Assessment
(TA) Self Learning (LA)
Assessment <
(TWA) b
w Course E
3 Title .y < r > %
o S F [ G c
g £ T - - e E 2g £
= o —
5 o £ Q¥ e e 2 ET 58 E< £
[*] > O < o = a A w3 o »n = S
S 2 |EE | 2 g séz| sgz| &
n G T & c x v = a
U wn c »n = w ] T v _
o 2 w o o < c < [}
S w a o wi s
a < < [
2418107 | ICT Tools - - 20 30 20 30 100
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro
projects, industrial visits, self-learning, any other student activities etc.
Note:
e ETA &ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as well as
externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, seminar and self-

learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ presentation related to these

activities will be carried out by external faculty/expert (External Assessment). However, criteria of internal as well as external assessment

may vary as per the requirement of respective course. For valid and reliable assessment, the internal faculty should prepare checklist &
rubrics for these activities.

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and session
level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction (LI), Term
Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory Session
Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) upon the
completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, Sustainability,
Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be integrated

appropriately.
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J) Theory Session Outcomes (TSOs) and Units:
Major Theory Units Relevant
Session Outcomes COs
(TSOs) Number(s)
Unit-1.0 COo-1

Word Processing

1.0 Word Processing: Overview of Word processor Basics of Font type, size,
colour, Effects like Bold, italic, underline, Subscript and superscript, Case
changing options, previewing a document, saving a document, closing a
document and exiting application.

1.1 Editing a Document: Navigate through a document, Scroll through text,
Insert and delete text, Select text, Undo and redo commands, Use drag and
drop to move text, Copy, cut and paste, Use the clipboard, Clear formatting,
Format and align text, Formatting Paragraphs, Line and paragraph spacing,
using FIND and REPLACE, Setting line spacing, add bullet and numbers in
lists, add borders and shading, document views, Page settings and margins,
Spelling and Grammatical checks

1.2 Changing the Layout of a Document: Adjust page margins, change page
orientation, Create headers and footers, Set and change indentations, Insert
and clear tabs.

1.3 Inserting Elements to Word Documents: Insert and delete a page break,
Insert page numbers, Insert the date and time, Insert special characters
(symbols), Insert a picture from a file, Resize and reposition a picture

1.4 Working with Tables: Insert a table, Convert a table to text, Navigate and
select text in a table, Resize table cells, Align text in a table, Format a table,
Insert and delete columns and rows, Borders and shading, Repeat table
headings on subsequent pages, Merge and split cells.

1.5 Working with Columned Layouts and Section Breaks: a Columns, Section
breaks, Creating columns, Newsletter style columns, Changing part of a
document layout or formatting, Remove section break, Add columns to
remainder of a document, Column widths, Adjust column spacing, Insert
manual column breaks.

Unit-2.0 Spreadsheets

2.1 Working with Spreadsheets: Overview of workbook and worksheet, Create
Worksheet Entering data, Save, Copy Worksheet, Delete Worksheet, Close
and open Workbook.

2.2 Editing Worksheet: Insert data, adjust row height and column width, delete,
move data, insert new rows and columns, Copy and Paste content, Find and
Replace, Spell Check, sheet view Zoom In-Out, insert Special Symbols, Insert
Comments, Add Text Box, Undo-redo Changes, - Freeze Panes,
hiding/unhiding rows and columns.

2.3 Formatting Cells and sheet: Setting Cell Type, Setting Fonts, Text options,
Rotate Cells, Setting Colors, Text Alignments, Merge and Wrap, apply
Borders and Shades, Sheet Options, Adjust Margins, Page Orientation, insert
Header and Footer, Insert Page Breaks, Set Background.

2.4 Working with Formula: Creating Formula, absolute and relative cell
references, Copying and pasting Formula, Common spreadsheet Functions
such as sum, average, min, max, date, In, And, or, mathematical

CO-2
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Major Theory Units Relevant
Session Outcomes COs
(TSOs) Number(s)

functions such as sqrt, power, statistical functions, applying conditions
using IF.

2.5 Working with Charts: Introduction to charts, overview of different types of
charts, Bar, Pig, Line charts, creating and editing charts. Using different chart
options: chart title, axis title, legend, data labels, Axes, grid lines, moving
chart in a separate sheet.

2.6 Advanced Operations: Applying Conditional Formatting, Data Filtering, Data
Sorting, Using Ranges, Data Validation, Adding Graphics, Printing
Worksheets, print area, margins, header, footer and other page setup
options.

Unit-3.0 Presentation Tool

3.1 Creating a Presentation: Outline of an effective presentation, Identify the
elements of the User Interface, Starting a New Presentation Files, Creating
a Basic Presentation, Working with textboxes, Apply Character Formats,
Format Paragraphs, View a Presentation, Saving work, creating new Slides,
Changing a slide Layout, Applying a theme, Changing Colours, fonts and
effects, apply custom Colour and font theme, changing the background,
Arrange Slide sequence,

3.2 Inserting Media elements: Adding and Modifying Graphical Objects to a
Presentation - Insert Images into a Presentation, insert audio clips,
video/animation, Add Shapes, Add Visual Styles to Text in a Presentation,
Edit Graphical Objects on a Slide, Format Graphical Objects on a Slide, Group
Graphical Objects on a Slide, Apply an Animation Effect to a Graphical
Object, Add Transitions, Add Speaker Notes, Print a Presentation.

3.3 Working with Tables: Insert a Table in a Slide, Format Tables, and Import
Tables from Other Office Applications.

3.4 Working with Charts: Insert Charts in a Slide, modify a Chart, Import Charts
from Other Office Applications.

co-3

Unit-4.0 Basics of Internet

4.1 World Wide Web: Introduction, Internet, Intranet, URL, web servers, basic
settings of web browsers- history, extension, default page, default search
engine, privacy and security, creating and retrieving bookmarks, use search
engines effectively for searching the content.

4.2 Web Services: Cloud- software as service (SAS), Google docs, slides, sheets,
Form, Web Sites, web pages, e-Mail, Chat, Video Conferencing, e-learning,
e-shopping, e-Reservation, e-Groups, Social Networking

co-4

Note: One major TSO may require more than one Theory session/Period.
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K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical:P2418107

SBTE, Bihar

Relevant
Practical/Lab Session Outcomes (LSOs) NS Laboratory Experiment/Practical Titles Cos
o Number(s)
LSO 1.1. Perform fundamental word processing a) Create, edit and save document: apply Co-1
operations to create a document formatting features on the text — line,
1. paragraph
b) Use bullets, numbering, page formatting,
header, footer, margin, layout
LSO 2.1. Work with images/shapes in a document 2. Insert and edit images and shapes, resizing, Co-1
cropping, colour, background, group/ungroup
LSO 3.1. Organize data in tabular formin a 3. Insert table and apply various table formatting Co-1
document features on it.
LSO 4.1. Perform Document proofing operations in a| 4. Review features such as Spelling, grammar, CO-1
document Thesaurus, translate, language, word count,
comments
LSO 5.1. Organize and print Document 5. Apply page layout features COo-1
i. Print layout, web layout, show ruler,
gridline, page zoom, split
ii. Themes, page background, paragraph, page
setup
iii. Create multicolumn page
iv. Use different options to print the
documents
LSO 6.1. Create batch of documents with tailored 6. Use mail merge operation with options. COo-1
variable information using mail merge
Spreadsheets
LSO 7.1. Create a worksheet 7. Create, open and edit worksheet CO-2
LSO 7.2. Format sheet/cell i. Enter data and format it, adjust row height
and column width
ii. Insert and delete cells, rows and columns.
iii. Apply Format cell, wrap text, number
format, orientation feature on cell.
LSO 8.1. Perform fundamental calculation 8. Insert formulas, absolute and relative cell CO0-2
operations in a worksheet reference, “IF” conditions, built-in functions and
named ranges in worksheet.
LSO 9.1. Filter the given data set 9. Apply conditional formatting, data Sorting, Data CO-2
LSO 9.2. Validate data based on criteria Filter and Data Validation features.
LSO 9.3. Sort the data in given order
LSO 10.1. Create various types of charts to represent | 10. Create different charts, apply various chart CO-2
data in graphical form options.
LSO 11.1. Print worksheet as per given layout 11. Apply Page setup and print options on CO-2
worksheet to print the worksheet.
Presentation Tools
LSO 12.1. Create electronic slide show containing | 12. Create slide presentation CO-3
text, image, shape, table, charts objects i. Apply design themes to the given
presentation
ii. Add new slides and insert text,
pictures/images, shapes
iii. Add tables and charts in the slides
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Relevant
Practical/Lab Session Outcomes (LSOs) Nso Laboratory Experiment/Practical Titles Cos
) Number(s)
LSO 13.1. Run slide presentation in different modes| 13. i. Run slide presentation in customize COo-3
LSO 13.2.  Print slide presentation form/modes
ii. Print slide presentation as sheet, handouts
using various print options
LSO 14.1. Apply given animation effects to the text | 14. Apply different animation effects to the text Cco-3
and slides. and slides with given options.
LSO 15.1. Add audio and video files in the 15. Add some sample audio and video files in the Cco-3
presentation presentation and format the same with various
options available.
Internet Basics
LSO 16.1. Configure internet and browser setting | 16. a) Configure Internet connection COo-4
b) Configure browser settings and use
browsers
LSO 17.1. Use different internet services 17. a) Useinternet for different web services, co-4
such as, chat, email, video conferencing,
etc.
LSO 18.1. Work with Google Doc 18. Work with Google Doc for creating collaborative co-4
documents on cloud
LSO 19.1. Work with google sheet 19. Work with google sheet for creating co-4
collaborative spreadsheets on cloud
LSO 20.1. Work with google slides 20. Work with google slides for creating co-4
collaborative slide presentation on cloud
LSO 21.1. Create google form 21. a) Create google form for a sample survey CO-4, CO3
b) Through google forms collect user’s
response, download it in csv format,
analyze it and represent data/trend
through graphs and present it.
L) Suggested Term Work and Self Learning: 2418107 Some sample suggested assignments, micro project and other

activities are mentioned here for reference.

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line
with the targeted COs.

b. Micro Projects:

l. Word documents: prepare documents such as Time Table, Application, Notes, Reports. (Subject teacher shall
assign a document to be prepared by each student)

Il.  Slide Presentations: Prepare slides with all Presentation features such as: content presentation, presentation
about department, presentation of reports. (Subject teacher shall assign a presentation to be prepared by
each student).

[ll.  Spreadsheets: Prepare statements such as Pay bills, tax statement, student’s assessment record using
spreadsheet- perform statistical analysis, sorting and filtering operations, represent data through various
types of charts. (Teacher shall assign a spreadsheet to be prepared by each student).

Other Activities: ---

o
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and sessional work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr$ﬁressive :nd Theory Term Work & Self Learning
eor ssessment
v Assessment Progressive Lab | End Laboratory
Assessment (ETA)
COs (PTA) Assessment Assessment
Class/Mid Assignments| Micro |Other Activities* (PLA) (ELA)
Sem Test Projects
CO-1 - - 15% - - 20% 20%
CO-2 - - 10% 25% - 10% 20%
CcOo-3 - - 15% 25% 33% 15% 20%
co-4 - - 30% 25% 33% 15% 20%
CO-5 - - 30% 25% 34% 40% 20%
Total - - 20 20 10 20 30
Marks 50
Legend:
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.
**.  Mentioned under point- (N)
#:  Mentioned under point-(0)
Note:
. The percentage given are approximate
. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped with total
experiments.
. For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related to
achievement of each COs.
N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable)
0) Suggested Assessment Table for Laboratory (Practical):

PLA/ELA
Relevant Performance | Viva
. L Practical Titl co
S aboratory Practical Titles S PRA* | PDA™ | Voce
No. Number(s)

(%) | (%) | (%)

1. a) Create, edit and save document: apply formatting features on CO-1 60 30 10
the text - line, paragraph

b) Use bullets, numbering, page formatting, header, footer,
margin, layout

2. Insert and edit images and shapes, resizing, cropping, colour, COo-1 60 30 10
background, group/ungroup

3. Insert table and apply various table formatting features on it. Co-1 60 30 10
4. Review features such as Spelling, grammar, Thesaurus, translate, Co-1 70 20 10
language, word count, comments
5. Apply page layout features Cco-1 60 30 10
i Print layout, web layout, show ruler, gridline, page zoom,
split

ii. Themes, page background, paragraph, page setup
iii. Create multicolumn page
iv. Use different options to print the documents

6. Use mail merge operation with options. Co-1 60 30 10
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PLA/ELA
S Laborat Practical Titl Relcec\)lant Performance | Viva-
N.o. aboratory PFractical lities Numb:r(s) PRA* | PDA™ | Voce
(%) (%) | (%)
7. Create, open and edit worksheet CO-2 60 30 10
i. Enter data and format it, adjust row height and column
width

ii. Insert and delete cells, rows and columns.
iii. Apply Format cell, wrap text, number format, orientation
feature on cell.

8. Insert formulas, absolute and relative cell reference, “IF” CO-2 60 30 10
conditions, built-in functions and named ranges in worksheet.

9. Apply conditional formatting, data Sorting, Data Filter and Data CO-2 60 30 10
Validation features.

10. Create different charts, apply various chart options. CO-2 30 60 10

11. Apply Page setup and print options on worksheet to print the CO-2 30 60 10
worksheet.

12. Create slide presentation CO-3 40 50 10

i Apply design themes to the given presentation
ii. Add new slides and insert text, pictures/images, shapes
iii. Add tables and charts in the slides

13. i Run slide presentation in customize form/modes CO-3 30 60 10
ii. Print slide presentation as sheet, handouts using various
print options

14, Apply different animation effects to the text and slides with given Cco-3 60 30 10
options.
15. Add some sample audio and video files in the presentation and CO-3 60 30 10

format the same with various options available.

16. a) Configure Internet connection CO-4 70 20 10
b) Configure browser settings and use browsers

17. Use internet for different web services, such as, chat, email, CO-4 70 20 10
video conferencing, etc.

18. Work with Google Doc for creating collaborative documents on CO-4 60 30 10
cloud

19. Work with google sheet for creating collaborative spreadsheets CO-4 60 30 10
on cloud

20. Work with google slides for creating collaborative slide Co-4 60 30 10

presentation on cloud

21. i. Create google form for a sample survey CO-4, CO-3 60 30 10
ii. Through google forms collect user’s response, analyze it and
represent data/trend through graphs and present it.

Legend:
PRA": Process Assessment
PDA™": Product Assessment

Note:

P)

This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be
prepared by the course teacher for each experiment/practical to assess the student performance.

Suggested Instructional/Implementation Strategies: Different Instructional/ ImplementationStrategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Portfolio Based
Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field, Information and Communications
Technology (ICT) Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Sessions, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.
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Q) List of Major Laboratory Equipment, Tools and Software:
S. Name of Equipment, Broad Specifications Relevant
No. Tools and Software Experiment/Practical
Number
1. Computer system with (Any computer system with basic configuration) All
internet connection
2. Office application Such as- Microsoft Office 365/ Microsoft Office 2019 or | All
latest
R) Suggested Learning Resources:
(a) Books:
S. Titles Author(s) Publisher and Edition with ISBN
No.
1. Microsoft Office 2019 For Wallace Wang Wiley (1 January 2018),
Dummies Paperback — 1 January 2018 ISBN-10: 8126578556
ISBN-13: 978-8126578559
2. Office 2019 In Easy Steps Michael Price BPB Publications; First edition (1 January 2019)
ISBN-10: 938851114X
ISBN-13: 978-9388511148
3. MS OFFICE 2016 ADVANCED LEVEL Rakesh Sangwan ASCENT PRIME PUBLICATION; 2022nd edition
Basic Computer Concept In Hindi A (1 January 2021)
Complete Book For MS OFFICE 2016 IN
Hindi Language

(b)  Online Educational Resources:
1. Gain essential skills in Office 2019 and 365: (https://edu.gcfglobal.org/en/topics/office/)
2. Microsoft 365 basics video training: (https://support.microsoft.com/en-us/office/microsoft-

365-basics-video-training-396b8d9e-e118-42d0-8a0d-87d1f2f055fb)

Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online educational
recourses before use by the students.

%k % %k %k %k *k
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A)
B)

C)
D)

E)

F)

Course Code : 2400107(T2400107)
Course Title : Professional Ethics

(CE, CSE, ELX, ELX (R), FTS, ME, AIML, MIE, CHE, CRE, FPP, GT, EE, AE, CACDDM)
Pre- requisite Course(s) : General awareness about moral values and different workplaces
Rationale

One of the programme outcomes of the diploma course incorporates ethical practices in application of
appropriate technology in context of society, sustainability, environment. It is of great importance to
distinguish between the terms values and ethics. Ethics are norms of behaviour that are set by authorities at
workplace. The persons belonging to that workplace are expected to follow the norms. Ethical behaviour at
workplace affects the person’s relation to people, creates a positive impact on business processes and
environment. It is very important that a person has not only understanding of ethical behavior but also the
responsibility to set ethical practices in own area of work.

While values are personal preferences or choices, they may sometimes contradict with ethics at his workplace.
The values of a person affect behavior and his decision making.

This course is meant to sensitize the student to ethics in profession and motivate them to demonstrate ethical
behavior in day to day activities and be aware of ethics in profession.

Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1 Demonstrate good values and ethics in the day to day activities and at workplace.
CO-2 Identify a set of values and ethics related to fair professional practice.

Suggested Course Articulation Matrix (CAM):

Programme Programme Specific
Outcomes(Pos) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(Cos) Basicand | Proble | Design/ Engineering Engineering Project Life Long
Discipline m Developmen Tools Practices for Management |Learning
Specific | Analysis | tof Solutions Society,
Knowledge Sustainability
and
Environment
CO-1 3 3 3 3 3 3 3
CO-2 3 3 3 3 3 3 3

Legend: High (3), Medium (2), Low (1) and No mapping (-)

*

PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is
optional
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G) Teaching & Learning Scheme:
Course Scheme of Study
Code (Hours/Week)
Course . .
Title Classroom Instruction Notional Hours Total Total
(C1) (TW/ Activities+ Hours Credits
L T SL) (Cl+TW/ (C)
Activities)
2400107 Professional
. 01 - - 01 01
Ethics
Legend:
Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case
method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)
Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback
of teacher to ensure outcome of learning.
H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment(TA) Term Work & Lab Assessment(LA)
Self Learning =
Assessment T
(TWA) s
o .
3 Course Title y
S e |z, o z <
(] ()] c o - ~
2 5 |38 | 5 | 25 _ | B8 s
3 A6 E« £ EX c c = £ 0 EC et
=] U g V- 7 o e 2 a S o v = ©
o = Y a - a5 [ ] o vwa c v W
W< 0= c o E'L b~ b~ 2 [+) I - U - E
ok = w v c = W » "
S (7] - o wn T 0 C_U
o << < e < c < ]
a w o
'—
Professional
2400107 . 25 - - 25
Ethics
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.
Note:

e ETA & ELA are to be carried out at the end of the term/ semester.
e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project,

seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment,
the internal faculty should prepare checklist & rubrics for these activities.

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and

session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction

(L1), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory

Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)

upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,

Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be

integrated appropriately.
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J) Theory Session Outcomes (TSOs) and Units: 72400107

Major Theory Session Outcomes (TSOs) Units Relevant
COs

Number(s)
TSO 1a. Define concepts-values and ethics and Unit-1.0 Values and Ethics in Day to Day Life co1

attitude, development of attitudes

1.1. Values- Definition and examples, Ethics-
definition and examples, Concept of attitude
and development of attitude

1.2. Importance of values and ethics in day to day
activities and at workplace-

Ethical ways of communication, environmental
considerations in engineering processes, Basic
concept of Carbon footprint, ethics at
workplace

1.3. Examples of situations depicting values- based
decisions and ethical behavior in day to Day life

TSO 2a. |dentify the relevance of profession to | Unit-2.0 Values and Ethics in Profession CO1, CO2

society and environment
7SO 2b. Identify the need of values and ethics in | 21 ReI(.evanC(.e Of profession to societ.y
profession related activities 2.2 ethical principles such as respecting others and
ourselves, respecting the rights of others,

TSO 2c. ldentify Ethical conflicts keeping promises, avoiding unnecessary
problems to others, avoiding cheating and
dishonesty, showing gratitude towards others
and encouraging them to work

2.3 Identification of activities and related ethical
and unethical behavior for professional
activities in their area of work

2.4 Examples of situations depicting values- based
decisions and ethical behavior

Note: One major TSO may require more than one Theory session/Period.

TSO 1b. Identify situations depicting values such as
humanity, honesty, punctuality, respect,
peace, empathy

TSO 1c. Identify situations depicting ethics, healthy
competition, integrity, truthfulness,

K) Suggested Activities and Self-Learning: Reading books related to values and ethics/Epics/ Daily news and
discussions in group

a. Assignments: Preparation for group discussion, panel discussion, role play, case study, seminar, skits
b. Micro Projects: Skits development and performance, poster making,
c. Activities: Role Play, Case studies, Debates, Group Discussion,

d. Suggested Seminar/ Debates on Topics such as:

i. charters of professions
ii. Importance of Values and ethics in identified profession
iii. Issues of ethical conflicts- Professional rivalry,
iv. ldentified issues from Chanakya Neeti
v. Ethics in scriptures such as Kabir ke Dohe etc.
vi. Lessons on ethics from religious scriptures
vii. Issued based on Happenings reported in Daily news
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L)

M)

N)

Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Case Method, Group Discussion, seminar, Role Play, Live Demonstrations in Classrooms, Lab, Expert
Session, Video Clippings, Use of Open Educational Resources (OER), MOOCs etc.

List of Major Laboratory Equipment, Tools and Software: (Not Applicable)

Suggested Learning Resources:

(a) Books:
S. Titles Author(s) Publisher and Edition with
No. ISBN
1. Professional Ethics and Human Values D. R. Kiran McGraw-Hill Education Pvt.
Ltd. 2007
ISBN: 9780070633872
2. A Textbook On Professional Ethics And New Age International (P) Ltd.,
Human Values Dr. R S Naagarazan Publishers, 2017
ISBN: 9789386173768
3. Ethics, Integrity and Aptitude — Hindi P.D Sharma Rawat Publications, 2019
(Paperback) ISBN: 978-8131609941
(Ui, Tafs1 Td 3ifirgf)
4 Chanakya - Niti (Sutra Sahit) (Hindi) Chanakya Maple Press. 2014
ISBN 978-9350335529

(b) Online Educational Resources:

1. Free Ethics & Compliance Toolkit - Ethics and Compliance Initiative
(https://www.ethics.org/resources/free-toolkit

2. Free & open source tools for ethics practitioners (https://www.cityethics.org/harvard-lab)
Microsoft Word - KPTI XII - Indian Ethics 03-05-13
(https://cbseacademic.nic.in/web_material/doc/ktpi/30_KPTI%20XI11%20-
%20Indian%20Ethics_old.pdfcbseacademic.nic.in)

4. Knowledge Traditions & Practices of India (cbseacademic.nic.in)
(ps://cbseacademic.nic.in/web_material/Circulars/2012/68 KTPI/Module_5.pdf)

(c) Others:-

%k %k % %k %k ¥
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A) Course Code : 2400108(T2400108)

B) Course Title : Essence of Indian Knowledge System and Tradition

(Common for all Programmes)

Q) Pre- requisite Course(s)

D) Rationale
This course will survey the basic structure and operative dimensions of Indian knowledge system. With the
new education policy-NEP 2020 focusing on Indian Knowledge Systems (IKS) and Traditions of India. This
course introduces the learners to the rich and varied knowledge traditions of India from antiquity to the
present. This also helps the learner to know and understand their own systems and traditions which are
imperative for any real development and progress. Also, it helps the learner to think independently and
originally adopting Indian frameworks and models for solving the problems related to world of work where
the student is supposed to perform.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course out comes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in
classroom/laboratory/workshop/field/ industry.

After completion of the course, the students will be able to-

CO-1 Identify the rich heritage and legacy residing in our Indian Knowledge systems.

CO-2 Correlate the technological & philosophical concepts of IKS with engineering domain specific problems
and local problems for finding out possible solutions.

F) Suggested Course Articulation Matrix (CAM):

Programme Programme Specific
Outcomes (POs) Outcomes*
Course (PSOs)
Outcomes PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
(COs) Basicand | Proble | Design/Deve | Engineering Engineering Project Life Long
Discipline m lopment of Tools Practices for Management |Learning
Specific | Analysis Solutions Society,
Knowledge Sustainability
and
Environment
CO-1 2 - - - 1 1
CO-2 1 2 2 - 3 1

Legend: High (3), Medium (2), Low (1) and No mapping (-)
PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is

*

G)

optional

Teaching & Learning Scheme:

Scheme of Study
H Week
Course Course ( Ol,"S/ eek)
. Classroom Lab Notional Total Total
Code Title . . .
Instruction Instruction Hours Hours Credits
() (L) (TW+SL) | (CI+LI+TW+SL) (C)
L T
Essence of Indian
2400108 Knowledge = | ) | - - 01 01
System and
Tradition
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Legend:

Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture(L), Tutorial(T), Case method,
Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,

field or other locations using different instructional/Implementation strategies)
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits= (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of
teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work& Lab Assessment -
(TA) Self-Learning (LA) é
Assessment E
(TWA) =
o Course Title <
° > =
8 o > "% z (7]
v ¥ = - O & x
] £ € o c - c 2 c =
B F8_ 128353 | 3 5 es_- oo | &
5 o ET| EEF c c 2 ET |0 ES =
] 2 & = o a [7] w a4 Q v 5 “©
v 290 | 23 = = 9L 8= Ji
0 o5 — a c x 5 » = 4 [}
9w W a - w % ;7 T 0 =
oo < < e« c <
] [-% w
S
[- %
Essence of Indian
2400108 | Knowledge System 25 - - - - - 25
and Tradition

Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro
projects, industrial visits, self-learning, any other student activities etc.
Note:

e ETA &ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assighment, micro project,
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment,
the internal faculty should prepare checklist & rubrics for these activities.

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level
and session level and their attainment by the students through Classroom Instruction (Cl), Laboratory
Instruction (LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the
attainment of Theory Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of
Course Outcomes (COs) upon the completion of the course. While curriculum detailing, NEP 2020 related
reforms like Green skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge
System (IKS) and others must be integrated appropriately.
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J) Theory Session Outcomes (TSOs) and Units:
Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 1a. Explain the architecture of the Ancient Unit-1.0 Introduction to Indian Knowledge Systems co1
Indian Knowledge Systems.
TSO 1b. List the salient features of IKS. 1.1 Overview of IKS '
TSO 1c. Comprehend the given IKS model. 1.2 Organization of IKS - =g { )
. . 1.3 Conception and Constitution of Knowledge in
TSO 1d. Identify the role and relevance of the given indian Traditi
IKS model in contemporary society. hdian Tradition
1.4 The Oral Tradition
1.5 Models and Strategies of IKS
750 2a. EI.’IHSt thej importance of Veda, Vedanga, Unit-2.0 Overview of IKS Domains and Relevance €01, co2
Visaya, Siksaka. in Current Technical Education System.
TSO 2b. Describe the given IKS domain.
TSO 2c. Identify elements of mentioned IKS 2.1 The Vt.adas asthe bas-ls of IIfS
domains that are relevant to Technical 2.2 Overview of all the six Vedangas
Education System. 2.3 Relevance of following IKS domains in present
TSO 2d. Correlate the elements of mentioned IKS Technical Education System:

domains with given engineering domain.

e Arthashastra (Indian economics and political
systems)

e Ganita and Jyamiti (Indian Mathematics,
Astronomy and Geometry

e Rasayana (Indian Chemical Sciences)

e Ayurveda (Indian Biological Sciences / Diet
& Nutrition)

e  Jyotish Vidya (Observational astronomy and
calendar systems)

e  Prakriti Vidya (Indian system of Terrestrial/
Material Sciences/ Ecology and Atmospheric
Sciences)

e Vastu Vidya (Indian system of Aesthetics-
Iconography and built-environment
/Architecture)

e Nyaya Shastra (Indian systems of Social
Ethics, Logic and Law)

e Shilpa and Natya Shastra (Indian Classical
Arts: Performing and Fine Arts)

e Sankhya and Yoga Darshna (Indian
psychology, Yoga and consciousness
studies)

e Vrikshayurveda (Plant Science / Sustainable
agriculture/food preservation methods)

Note: One major TSO may require more than one Theory session/Period.

K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: (Not Applicable)
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L) Suggested Term Work and Self Learning: Some sample suggested assignments, micro project and other

activities are mentioned here for reference.
a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with
the targeted COs.
b. Micro Projects:
1. Write a report on any IKS domain highlighting the correlation with one domain specific engineering
course.
c. Other Activities:
1. Seminar Topics: discuss any one IKS domain in details a highlighting the eminent works in the area.
2. Visits:
e Visit any nearby ancient temple and corelate the geomatical, Shilpa and Vaastu on IKS dimensions
specified in each domain.
3. Self-Learning Topics:
e Sustainable practices adopted in ancient India that can be applied for current engineering situations.

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr%g:essive f\nd Theory Term Work & Self Learning
eor ssessment
y Assessment Progressive Lab | End Laboratory
Assessment (ETA)
Assessment Assessment
COs (PTA)
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
Co-1 - - - - - - -
CO-2 100% - - - - - -
Total 25 - - - - - -
Marks -

Legend:

*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.

*k, Mentioned under point- (N)

#: Mentioned under point-(0)

Note:

. The percentage given are approximate

. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.

. For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related
to achievement of each COs.

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable)

0) Suggested AssessmentTable for Laboratory (Practical): (Not Applicable)

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video
Clippings, Use of Open Educational Resources (OER), MOOCs etc.
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Q) List of Major Laboratory Equipment, Tools and Software: (Not Applicable)
R) Suggested Learning Resources:
(a) Books:
S. Titles Author(s) Publisher and Edition with ISBN
No.
1. Introduction to Indian Knowledge System: | Archak, K.B. (2012). Kaveri Books, New Delhi
Concepts and Applications
2. Introduction to Indian Knowledge System: | Mahadevan, B. PHI, ISBN: 9789391818203
Concepts and Applications Bhat, Vinayak Rajat
Nagendra Pavana R.N.
3. Glimpse into Kautilya’s Arthashastra Ramachandrudu P. (2010) Sanskrit Academy, Hyderabad
4, “Introduction” in Studies in Epics and | KM Munshi and N | Bhartiya Vidya Bhavan
Puranas, (Eds.) Chandrashekara Aiyer

(b)

Note:

(c)

Online Educational Resources:

http://bhavana.org.in
www.academia.edu/23254393/Science_in_Ancient_India_-_an_educational_module
www.academia.edu/23305766/Technology _in_Ancient_India_-_ Michel_Danino
www.hamsi.org.nz/http://insaindia.res.in/journals/ijhs.php
WWW.niscair.res.in/sciencecommunication/Researchlournals/rejour/ijtk/ijtk0.asp

o U A wWN R

www-history.mcs.st-andrews.ac.uk/Indexes/Indians.html

Teachers are requested to check the creative commons license status/ financial implications of the suggested, online
educational recourses before use by the students.

Others:

1. Swami Harshananda. “A bird’s eye view of vedas”. R K Math. Bangalore.,http:// rkmathbangalore.
org/Books/ABirdsEyeViewOfTheVedas.pdf.

2. Sanskrit Prosody, https://en.wikipedia.org/wiki/Sanskrit_prosody.

3. Vartak, P.V. (1995). “Veda and Jyotish,” Part Il, Chapter 2, in Issues in Veda and Astrology, H
Pandya (Ed.), pp 65— 73.

4, Sundaram, A.V. (1995). “Astrology: Its usefulness and Limitations in ModernTimes”, Part Il,
Chapter 9, in Issues in Veda and Astrology, H Pandya (Ed.), pp 129 — 135.

5. Archak, K.B. (2012), “The Vedanga Literature”, Chapter VIl in Essentials of Vedic Literature, Kaveri
Books, New Delhi, pp 330 —391.

6. Vasant Lad (1996), “Ayurveda: A Brief Introduction and Guide”, (whole article).

% %k % %k %k ¥
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A) Course Code : 2400208(P2400208/52400208)

B) Course Title : Sports, Yoga and Meditation (Common for all Programmes)
Q) Pre- requisite Course(s)

D) Rationale

Sports or Physical Education, Yoga and Meditation is an integral part of a person’s overall well-being and is
imperative for a healthy mind and body balance. So, it is necessary that every educational institutes should lay
ample emphasis on including sports, yoga and meditation as a necessary part of education, however, it
depends on how it is introduced in the curriculum makes all the difference. Sports, Yoga and Meditation plays
a very important role in overall Well-being for a good personality, develops value system, sense of friendliness,
feeling of togetherness thereby developing team spirit and mutual cooperation. Its also plays a major role in
reducing level of stress/anxiety and add to the mental toughness. Looking to the ample benefits there is need
to inculcate sports, Yoga and meditation as a day to day habit and imparting education related to physical
education is more critical than ever before.

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/
laboratory/ workshop/ field/ industry.

After completion of the course, the students will be able to-

CO-1 Select appropriate physical activities to maintain healthy lifestyle.
CO-2  Apply basic principles and practices of Yoga and meditation for overall growth & development.
CO-3  Use fitness and wellness techniques for optimal health and wellbeing

CO-4 Apply ancient Indian ayurvedic methods and techniques, exercises, yoga and meditation for fitness
and wellness.

F) Suggested Course Articulation Matrix (CAM):

Programme Outcomes Programme
(POs) Specific
Course Outcomes*
Outcomes (PSOs)
(COs) PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PSO-1 PSO-2
Basicand | Problem | Design/ | Engineering | Engineering Project |Life Long
Discipline | Analysis | Developm Tools Practices for | Managem |Learning
Specific entof Society, ent
Knowledge Solutions Sustainability
and
Environment
CO-1 3 3 3 - 1 - 2
CO-2 3 3 3 - 1 - 2
Cco-3 3 3 3 - 1 - 2
co-4 3 2 1 - 1 - 1
Legend: High (3), Medium (2), Low (1) and No mapping (-)
* PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is
optional
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G) Teaching & Learning Scheme:
Scheme of Study
(Hours/Week)
Course Course "
' Classroom Lab Notional Total Total
Code Title X . .
Instruction Instruction Hours Hours Credits
(cn) (L1 (TW+SL) | (CI+LI+TW+SL) (C)
L T
Sports,
2400208 Yoga and - - 01 01 02 01
Meditation
Legend:
Cl: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case

method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts)

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop,
field or other locations using different instructional/Implementation strategies)

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning.

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)
SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.
C: Credits = (1 x Cl hours) + (0.5 x LI hours) + (0.5 x Notional hours)

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback
of teacher to ensure outcome of learning.

H) Assessment Scheme:
Assessment Scheme (Marks)
Theory Assessment Term Work Lab Assessment -
(TA) & Self- (LA) <
Learning :i
Assessment E
Course Title (TWA) b
[
m —
-] > "
8 8 - r - -‘% - g - i‘
c o - (5]
& Fe_| 883 w = @5 _ |B§_ s
E] o ET| £ EF c c = E < o EC —_
S 2 8 F R ] s 2a |8 2m S
(S} w o o T 8 - - [} 8 e © g - "6
17 I [ = a2 c 1> = 2 -l b1 o
(o] w a - w % @ T h
@ < < e« c <
o o w
S
a
Sports, Yoga
2400208 and - - 25 - 10 15 50
Meditation
Legend:
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics)

TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars,
micro projects, industrial visits, self-learning, any other student activities etc.
Note:

e ETA & ELA are to be carried out at the end of the term/ semester.

e Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as
well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project,
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment,
the internal faculty should prepare checklist & rubrics for these activities.
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1)

J)

Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L1), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be
integrated appropriately.

Theory Session Outcomes (TSOs) and Units:

Major Theory Session Outcomes (TSOs) Units Relevant
COs

Number(s)

TSO.1a Explain ancient history and development of | Unit-1.0 Sports and Exercises CO1, co4

yoga in India
1.1 Historical development of physical activities
and sportsin India, Indian ancient games- Kho-
Kho and Kabaddi, Chariot races, riding
elephants and horse, swordsmanship,

7SO.1b Compare the ancient Indian games with the
modern games.
7SO.1c Differentiate between given terms used in

sports. e dife ; | wrestling, boxing, atyapatya, archery, dancing,
750.1d Desczbet e different aspects of Menta dands baithak, malkhamb, lezim, lathi etc
Toughness 1.2 Origin of traditional sports, 3rd century BCE-

TSO.1e Use Imagery Training for sports

7SO.1f Apply motivation techniques to motivate
students in sports.

7S0.1g Use concentration techniques for playing
and exercising. 13

TSO.1h Manage Stress, Anxiety and Arousal during
sports. 14

7S0.1i Select sports and exercise for healing and
developing health and mental wellness

7S0.1j Describe the impact of parents' 15
involvement in their children's sports

martial arts and archery, indoor games like
Chess and Snakes & Ladders have origins in
ancient India, in the form of games of
Chaturanga and Gyan Chauper,

Dholavira, the world’s oldest terraced arena
3000 BC

Definition of play, game, sports, exercise,
psychology, sports psychology and exercise
psychology, psychology and common sense.
Mental toughness- mind, Imagery, use of
imagery and imagery in sports, types of

activities . ) imagery (visual, kinesthetic, auditory and
TSO.1k Select sports and exercises for physically olfactory)
challenged as per their need. 1.6 Motivation in sport and goalsetting in sports
1.7 Arousal regulation - self-awareness of

regulation, anxiety reduction techniques-
somatic anxiety reduction techniques,
cognitive Anxiety reduction, multimodal
anxiety reduction, coping with stress. Arousal
-inducing techniques. Arousal and anxiety
measurement factors, Arousal and anxiety
signs recognition

1.8 Nutrition and rehabilitation, Importance of
concentration and attentional focus in sports
and training, Impact of health on healing from
physical athletic injuries. Impact of exercise to
increase mental wellness, Role of coach in
sports, parents' involvement in their children's
sports activities.

1.9 Adaptation of sports and exercises for
physically challenged students in all levels.

7SO.2a Explain ancient history and development of | Unit-2.0 Yoga and Meditation CO2,Co4
yoga in India
75S0.2b Identify the physiology of yoga and| 2.1 Origin of yoga, History and development of

meditation. yoga, Adi yogi, evidences of yoga in pre-Vedic
TSO.2c Evaluate meditation and yoga as a healing period (2700 B.C.), Vedic Period, Pre-Classical
modality.
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
75S0.2d Select asanas and pranayama as per need. Period, Classical Period- Patanjali’s period,
T7S0.2e Describe the effect of yoga and meditation Modern Period.
on ageing, stress and hypertension. 2.2 Yoga practices and the related literature-
TSO.2f Select mediation techniques as per the Vedas (4), Upanishads (108), Smritis, teachings
need. of Buddhism, Jainism, Panini, Epics (2),
7S0.2g Explain Bandha, Mudra and Chakra Puranas (18)
T7SO.2h Enumerate the steps of Suryanamaskar. 2.3 Importance of Yoga & Mediation, meaning of
7S0.2i Select Yoga and Meditation for physically the term Yoga and Meditation, Fundamentals
challenged as per their need. Principles of Yoga & Fitness training, Eight
Limbs of Yoga
2.4 Difference between yoga asana and physical
exercises, Difference between yoga and
meditation
2.5 Role of Yoga and Meditation in Purificatory
Process, in character building, developing
concentration, will power and discipline
2.6 Types of Yoga Practices - Asanas, Pranayama,
Meditation
2.7 Mindfulness — knowing the mind, training the
mind, feeling the mind
2.8 Different Methods of meditation, Physiology
of meditation, Mental, physical and emotional
benefits of Asanas, Pranayama, Concentration
and Meditation
2.9 Bandha, Mudra and Chakra
2.10 Effects of Asanas and pranayama on
physiology of human body
2.11 Importance of “Suryanamaskar
2.12 Adaptation of Yoga and meditations for
physically challenged students in all levels.
2.13 Yoga Asanas Do’s and Don’ts for Beginners
T7S0.3a Explain the ancient Indian ayurvedic | Unit 3.0 Fitness and Wellness C03, Cco4
methods for fitness and wellness
750.3b Identify the different factors affecting the | 3.1 Evolution of wellness, 3,000-1,500 BC:
fitness and wellness in the given situation Ayurveda —holistic system, Tailored Ayurvedic
7S0.3c  Use different methods to maintain Health regimens as per unique constitution of each
and Wellness person (their nutritional, exercise, social
750.3d Explain the components of Balance Diet interaction and hygiene needs) — with the
750.3e ldentify the causes of stress and anxiety in goal of maintaining a balance that prevents
the given situation illness.
TSO.3f Use stress reduction techniques to manage | 3.2 Meaning, Importance, Definition and
Stress and Anxiety dimensions of Health and Wellness
7S0.3g Manage Stress, Anxiety and Depression in (WHO/Yoga)
the given situation 3.3 Factors affecting Fitness and Wellness
T7S0.3h Select recovery process for energy| 3.4 Roleof Physical Activities and Recreational
replenishment after exercise. Games in maintaining physiological and
psychological wellbeing.
3.5 Different Methods to Maintain Health,
Wellness and to enhance mood
3.6 Nutrition for Health & Wellness, Relationship
between Diet and Fitness Components of
Balance Diet and its importance -
Carbohydrates, Protein, Fat, Vitamins &
Minerals, Water, Healthy Lifestyle through
Diet and Fitness
3.7 Anxiety, Stress and Aging-Meaning of
Anxiety, Stress and Aging, Types and Causes
of Stress,
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Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)

3.8 Stress, anxiety and depression reduction with
exercise, yoga and meditation

3.9 Energy Continuum and Recovery Process,
Metabolism and exercise, Recovery from
exercise, Replenishment of energy stores
during recovery process, Removal of excess
lactic acid produced during exercise

Note: One major TSO may require more than one Theory session/Period.

K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400208

. . Relevant
Practical/Lab Session Outcomes S. . . .
Laboratory Experiment/Practical Titles COs
(LSOs) No.
Number(s)
LSO 1.1. Perform various sports activities 1. | Track & Field: Running, Jumping, walking and Throwing, co1l
for overall growth and Cycling Event to develop Endurance, Speed, Strength,
development Agility, Flexibility etc
LSO 1.2. Select suitable sport activities as 2. | Aerobics and Gymnastics to develop Strength, Agility and
per your need. Flexibility
3. | Net/Wall Sports — Volleyball and Basketball to develop
Endurance, Speed, Strength, Agility and Flexibility
4. | Striking & Fielding sports like Cricket, bowling, Hockey,
Football Baseball etc. to develop Endurance, Speed,
Strength, Agility, Flexibility and Coordination
5. | Racket Game- Tennis, Badminton, Table tennis etc to
develop Endurance, Speed, Strength, Agility and Flexibility
6. | Outdoor games: Kho-Kho and Kabaddi and cycling
develop Endurance, Speed, Strength, Agility and Flexibility
7. | Indoor games: Chess and Carrom, Swimming, Boxing,
Karate Weightlifting, Power Lifting, Physique Training,
Archery, Roller Skating etc to develop concentration.
8. | Prepare and organize Adapted Sports for various levels of
physically challenged and impairments.
LSOs 2.1 Perform various yogic techniques 9. | Shat Karmas: co2

for internal purification and
development.

Tratakam, Jala-Neti, Sutra-Neti, Vamana Dhauti, Danda
Dhauti, Agnisara, Nauli

10.

Perform following asanas with correct posture:
Ardha-Padmasana [virasana], Ardha-Halasana, Pavana-
Muktasana, Naukasana, Ardha-shalabhasana,
Shalabhasana, Makarasan, Bhujangasana, Dhanurasana

11.

Perform following asnas with correct posture:
Vakrasana,Chakrasana,Paschimottanasana,Ugrasana,Gom
ukhasana, Padmasana, Siddhasana, Bhadrasana,
Swastikkasana, Vajrasana, Supta-Vajrasana, Yoga-Mudra

12.

MUDRAS & SURIYANAMASKAR
Brahma-Mudra, Simha-Mudra, Shanmugi Mudra,
Viparithakarani-Mudra, Ashwsini-Mudra, Suriyanamaskar

13.

BANDHAS
Jalandhara-Bandha, Jihva-Banda, Uddiyana Bandha,
Moola-Bandha

14.

PRANAYAMAS

Nadi-Shuddhi, Nadi-Shodhana, Suryabhadana, Ujjayi,
Bhastrika Pranayama, Bhramari Pranayama, Sitkari, Sitali
, Kapalabhati
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. . Relevant
Practical/Lab Session Outcomes S. . . .
Laboratory Experiment/Practical Titles COs
(LSOs) No.
Number(s)
15. | MEDITATION -Silent Meditation
16. | MEDITATION — Mantra Meditation
LSO 3.1. Prepare diet chart for optimal 17. | Prepare a diet chart for the given sport.
health and wellbeing co3
LSO 3.2. Use health monitoring device 18. | Measure heart rate and heart function with health
monitoring device
19. | Measure blood sugar and blood pressure
LSO 3.3. Use different equipment’s 20. | Use massage therapy equipment, Hot and cold therapy
equipment, Ultrasound therapy equipment
LSO 3.4. |dentify your own threshold and 21.| Determine the taste threshold for three different
identification level for different sensations- sweet salty and sour
taste Stimulations
LSO 3.5. Check the given sample for 22.| Determine the moisture content in the given sample of
conformance to the standard for oil/fat
moisture content.
LSO 3.6. Purity tests of oils/fats 23. | Determine the impurities in the given sample of oil.
LSO 3.7. Acidity test in given sample of 24. | Determines the acid value and free fatty acids in the given
fat/oil sample of oil/fat.
LSO 3.8. Check whether any given 25. | Determine the peroxide value in the given sample of fat or
samples of oils/fats conform to oil.
the standard.
L) Suggested Term Work/ Activities and Self Learning: $2400208 Some sample suggested assignments, micro

project and other activities are mentioned here for reference.

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with
the targeted COs.

i. Calculate your Body Composition (BMI) and Cardiovascular Assessment
ii. Assessment for Muscular Endurance, Muscular Strength,
iii.  Flexibility, Cardio-respiratory Endurance, Body Composition
iv.  Rules and Regulations of different indoor and outdoor games.

b. Micro Projects:

i. ldentify and synthesize the factors that influence health in various situations (05 situations). Prepare a

report with details of situations and solutions to remove the factors.

ii. Visit different sports club, gyms, and schools and identify various measure taken by them for Fitness and
wellness of students/ members

iii.  Visit different sports club, gyms, and schools and identify various measure taken by them for Fitness and
wellness of physically challenged students/ members

iv. ldentify which type of stress, anxiety and depression students are facing and steps and solutions to
overcome this.
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C.

Other Activities:

. Seminar Topics:

Identify the health-related challenges in current time and able to apply the preventive measures.

Role of peers, community and media in health and wellbeing in each level

Knowledge and skills required to preserve community health and well-being

Effect of yoga and meditation in maintaining fitness.

Methods to involve physically challenged students /members in all levels in sports, yoga and meditation
in community.

Counselling techniques to counsel players in matters of handling success and failure.

. Visits: Visit nearby sports complex, Gyms, stadium etc and prepare a report on hygiene maintenance,
medical facilities available, facilities available for physically challenged members, facilities available for
old aged members, tools and equipment available and training facilities.

Self-Learning Topics:

Anatomy and physiology of human being

Role of Yoga and Meditation in Purificatory Process, in character building, developing concentration,
will power and discipline

Mindfulness

Different Methods to Maintain Health, Wellness and to enhance mood

Diet and Nutrition

Metabolic adaptations to exercise

Cardio-respiratory changes

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The
response/performance of each student in each of these designed activities is to be used to calculate CO
attainment.

Course Evaluation Matrix
Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)*
Pr;g\ressive End Theory Term Work & Self Learning
eor ssessment
v Assessment Progressive Lab | End Laboratory
Assessment (ETA)
COs (PTA) Assessment Assessment
Class/Mid Assignments  Micro Other (PLA) (ELA)
Sem Test Projects Activities*
CO-1, CO4 - - 35% 35% 35% 35% 35%
CO-2,CO4 - - 35% 35% 35% 35% 35%
CO-3, CO4 - - 30% 30% 30% 30% 30%
Total - - 10 10 05 10 15
Marks 25

Legend:

*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc.

*k, Mentioned under point- (N)

#: Mentioned under point-(0)

Note:

U The percentage given are approximate

. In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped
with total experiments.

. For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related

to achievement of each COs.
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N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable)

0) Suggested Assessment Table for Laboratory (Practical):
Relevant PLA/ELA
S. . . COs Performance | Viva-
No. Laboratory Practical Titles Number | PRA* IPDA**| Voce
(s) (%) (%) | (%)

1. Track & Field: Running, Jumping, walking and Throwing, Cycling co1 30 60 10
Event to develop Endurance, Speed, Strength, Agility, Flexibility etc
Aerobics and Gymnastics to develop Strength, Agility and Flexibility 30 60 10
Net/Wall Sports — Volleyball and Basketball to develop Endurance, 30 60 10
Speed, Strength, Agility and Flexibility

4, Striking & Fielding sports like Cricket, bowling, Hockey, Football 30 60 10
Baseball etc. to develop Endurance, Speed, Strength, Agility,
Flexibility and Coordination

5. Racket Game- Tennis, Badminton, Table tennis etc to develop 30 60 10
Endurance, Speed, Strength, Agility and Flexibility

6. Outdoor games: Kho-Kho and Kabaddi and cycling develop 30 60 10
Endurance, Speed, Strength, Agility and Flexibility

7. Indoor games: Chess and Carrom, Swimming, Boxing, Karate 30 60 10
Weightlifting, Power Lifting, Physique Training, Archery, Roller
Skating etc to develop concentration.

8. Prepare and organize Adapted Sports for various levels of 30 60 10
physically challenged and impairments.

9. Shat Karmas : Tratakam, Jala-Neti, Sutra-Neti, Vamana Dhauti, Cco2 40 50 10
Danda Dhauti, Agnisara, Nauli

10. Perform following asanas with correct posture: 40 50 10

Ardha-Padmasana [virasana], Ardha-Halasana, Pavana-Muktasana,
Naukasana, Ardha-shalabhasana, Shalabhasana, Makarasan,
Bhujangasana, Dhanurasana

11. Perform following asnas with correct posture: 40 50 10
Vakrasana,Chakrasana,Paschimottanasana,Ugrasana,Gomukhasana
, Padmasana, Siddhasana, Bhadrasana, Swastikkasana, Vajrasana,
Supta-Vajrasana, Yoga-Mudra

12. MUDRAS & SURIYANAMASKAR 40 50 10
Brahma-Mudra, Simha-Mudra, Shanmugi Mudra, Viparithakarani-
Mudra, Ashwsini-Mudra, Suriyanamaskar

13. BANDHAS: Jalandhara-Bandha, Jihva-Banda, Uddiyana Bandha, 40 50 10
Moola-Bandha

14. PRANAYAMAS : Nadi-Shuddhi, Nadi-Shodhana, Suryabhadana, 40 50 10
Ujjayi, Bhastrika Pranayama, Bhramari Pranayama, Sitkari, Sitali,
Kapalabhati

15. MEDITATION -Silent Meditation 40 50 10

16. MEDITATION - Mantra Meditation 40 50 10

17. Prepare a diet chart for the given sport. co3 40 50 10

18. Measure heart rate and heart function with health monitoring 40 50 10
device

19. Measure blood sugar and blood pressure 40 50 10

20. Use massage therapy equipment, Hot and cold therapy equipment, 40 50 10
Ultrasound therapy equipment

21. Determine the taste threshold for three different sensations- sweet 40 50 10
salty and sour

22. Determine the moisture content in the given sample of oil/fat 40 50 10

23. Determine the impurities in the given sample of oil. 40 50 10

24. Determines the acid value and free fatty acids in the given sample of 40 50 10
oil/fat.

25. Determine the peroxide value in the given sample of fat or oil. 40 50 10
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Note: -All the above Games can be selected from the list of SGFI/AIU/IOA
Legend:

PRA™: Process Assessment

PDA™: Product Assessment

Note:  This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be
prepared by the course teacher for each experiment/practical to assess the student performance.

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may be
appropriately selected, as per the requirement of the content/outcome. Some of them are Improved Lecture,
Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio Based,
Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications Technology
(ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video Clippings, Use of
Open Educational Resources (OER), MOOCs etc.

Q) List of Major Laboratory Equipment, Tools and Software:

S. Name of Equipment, Broad Specifications Relevant
No. Tools and Software Experiment/
Practical Number
1. High end computers for Processor Intel Core i7 with Open GL Graphics Card, RAM 32 GB, All
record keeping DDR3/DDR4, HDD 500 GB, Graphics Card NVIDIA OpenGL 4 GB,
OS Windows 10
2. Aerobics and Gymnastic | Basic facilities and equipment’s — Balance Beams, Gymnastic Ball, 2

Gymnastic Chalk, Gymnastic, Clubs, Flex Floor Systems, High Bars,
Hoops, Horizontal Bars, Leotards, Music, Parallel Bar, Pommel
Horses, Ribbons, Rings, Ropes, Sigle Bar Trainer, Spotting Blocks,
Streamers, Trampoline, Tumble Track, Uneven Bar, Vault, Vault
Spring Board

Gymnastic Accessories — Chalk, Grips, Wrist Supports, Mat, Tape,
Socks Singlets, Pants Shoes, Shorts

Aerobics- Resistance bands, Jump rope, Step bench or box,
Abdominal wheel, Exercise mat, Gliding discs, dumbbells, fitness
trampolines, hoops

3. Striking & Fielding sports | Complete Cricket Kit, Football Kit, Bowling Kit, Hockey Kit
Net/Wall Sports Complete Volley Ball and basketball kit 3
5. Racket Game Complete Tennis Kit, Table Tennis Kit and badminton kit 5
6. Outdoor games Complete Kho-Kho and Kabaddi and cycling kit 6
7. Indoor games Complete Chess kit, Carrom kit, Swimming kit, Boxing kit, Karate 7
kit, Weightlifting kit, Power Lifting kit, Archery kit and Roller-
Skating kit
8. Physique Training Cardio Machines- Treadmills, Elliptical Trainers, Exercise Bikes, 7

Rowing Machines, Indoor Bikes, Vibration Machines, Steppers
Recumbents Dumbbells, Multi-Purpose Bench, power rack,
Adjustable Dumbbell Set 2 x 3-10 kg, Exercise mat, resistance
band, balance trainer

9. Sports and wellbeing Fusion Wheel — all-in-one portable wheelchair gym, Pedal 8
equipment’s for exerciser, Deluxe hand exerciser, Greeper sports shoelaces, Active
physically challenged Hands, Ramble Tag Guidance Aid, Cat Tongue Grip Tape
and impairments. Adaptive Cycling- Straps, Leg/ Foot Adapters, Prosthetics,

Steering Dampener, Handlebar Adapters, HANDCYCLING-
Wheelchairs, Bike-On Handcycles, Trikes, Racing Wheelchairs,
Trikes, Recumbent Bikes, All-terrain Handcycles, Mono Cycling,
Hand Bikes - Off-Road, Cross Country, Racing, Downbhill

Archery - Field Tripod and Quad Mounts (Archery & Gun), In-Line
Draw-Loc, Mounts (Archery & Gun), Stands (Gun), Mounts
(Archery & Gun) Binoculars and Rests (Gun), Crossbows (Archery),
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S. Name of Equipment, Broad Specifications Relevant
No. | Tools and Software Experiment/

Practical Number
Wheelchair Platform Stabilizing Crutch Poles, Dampeners,
Crossbows (Archery), Hands free shooting rest (Gun)
Bowling: ramp, roll assist
Fitness: Anti-Gravity Treadmill, LapMat for Wheelchairs, Strike
Assist, Adaptive Treadmill
10. Yoga Yoga Mats, Yoga Rollers, Yoga Blocks, Aero Yoga Clothing 9-16
Blankets, cloth Straps, Bolsters, Wheels
11. Fitness and wellbeing Health monitoring devices for overall healt- Personal health 18-20
equipment’s monitor for heart health, Blood sugar monitoring device,
Wireless blood pressure device, Smart watch to track heart
function, Hot and cold therapy equipment, Massage therapy
equipment, Ultrasound therapy equipment
12. Taste kit -To test three Salt solution (%) -0.5, 0.8, 1.0, 1.2, 1.5, Sugar solution (%) - 0.05, 21
different sensations- 0.5,0.7, 1.0, 1.2, Citric acid (%) - 0.02, 0.04, 0.1, 0.5, 1.0
sweet salty and sour Spoons, Bowls, Beakers, Plain distilled water
13. Test kit to measure Reagents: Acetic acid-chloroform solution, Saturated potassium 25
peroxide value in the oil | iodide solution, Sodium thiosulphate solution- 0.1 N, Starch
solution (1%)
Apparatus: Pipette 1ml capacity, Conical flask
14. Test kit to measure acid Sample of oil/fats namely any refined oil or hydrogenated fat. 24
value and free fatty acids | Reagents - ethyl alcohol (95%), phenolphthalein indicator
in the oil solution, standard aqueous sodium or potassium hydroxide
solution (0.1 N or 0.5 N), Pipette (10 ml), Conical flask
15. Test kit to measure Sample of Oil/fat, Oven-electric, maintained at 100 + 1°C,, 23
impurities in the oil Desiccator, Weighing balance, Filter paper
16. Test kit to measure Sample of oil/fat, Moisture dish-made of porcelain, silica, glass or 22

moisture content in the
oil

aluminum, Oven-electric, maintained at 105 + 1°C., Desiccator
Weighing balance

R)  Suggested Learning Resources:

(a) Books:
S. No. Titles Author(s) Publisher with ISBN
1. Practical Applications in Sports Nutrition Heather Hedrick Fink, Alan E. | Jones & Bartlett Learning (2020)
Mikesky ISBN No: 978-1284181340
2. Massage and Medical Gymnastics, Lace, M. V. London: J & A Churchill Ltd.
ASIN: BOOORY4YBO
3. ACSM's Guidelines for Exercise Testing Gary Liguori LWW; (2021)
and Prescription ISBN-13: 978-1975150198
4. Essentials of Strength Training and Javair Gillett Human Kinetics, (2021)
Conditioning ISBN-13: 978-1718210868
5. Practical Applications in Sports Nutrition Heather Hedrick Fink, Alan E. Jones & Bartlett Learning, (2017)
Mikesky ISBN-13: 978-1284101393
6. Health Fitness Management Mike Bates, Mike Spezzano, Human Kinetics, (2019)
Guy Danhoff ISBN-13: 978-1450412230
7. Yoga for Every Body: A beginner’s guide Luisa Ray, Angus Sutherland Vital Life Books (2022)
to the practice of yoga postures, ISBN-13: 978-1739737009
breathing exercises and meditation
8. Science of Yoga: Understand the Ann Swanson DK Publisher, (2019)
Anatomy and Physiology to Perfect Your ISBN-13: 978-1465479358
Practice
9. Mudras for Modern Living: 49 inspiring Swami Saradananda Watkins Publishing (2019)
cards to boost your health, enhance your ISBN-13: 978-1786782786
yoga and deepen your meditation Cards
10. Principles and Methods of Adapted Kristi Roth, Laurie Zittel, Jean | Jones & Bartlett Learning, (2016)

Physical Education & Recreation

Pyfer, David Auxter

ISBN-13: 978-1284077810
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S. No. Titles Author(s) Publisher with ISBN
11. Adapted Physical Education and Sport Joseph P. Winnick, David L. Human Kinetics, (2016)
Sixth Edition Porretta ISBN-13: 978-1492511533
12. Counselling Skills in Applied Sport Paul McCarthy, Zoe Moffat Routledge, (2023)
Psychology: Learning How to Counsel ISBN-13: 978-1032592589
13. Basic Counselling Skills: A Helper's Manual | Richard Nelson Jones Sage Publication 2012, New Delhi.
14. Advancements in Mental Skills Training Maurizio Bertollo, Edson Filho, | Routledge, (2020)
(ISSP Key Issues in Sport and Exercise Peter Terry ISBN-13: 978-0367111588
Psychology)
15. The Relaxation and Stress Reduction Martha Davis, Elizabeth A New Harbinger Self-Help
Workbook Robbins, Matthew McKay, Workbook (2019)
Eshelman MSW
16. Patanjalis Yoga Sutras Swami Vivekananda Fingerprint Publishing (2023)
Prakash Books India Pvt Ltd, New
Delhi, ISBN-13: 978-9354407017

(b) Online Educational Resources:

1. https://onlinecourses.swayam?2.ac.in/aic19_ed28/preview- introduction to Yoga and Applications
of Yoga

https://onlinecourses.swayam?2.ac.in/aic23_ge09/preview- Yoga for Creativity
https://onlinecourses.swayam?2.ac.in/aic23_ge05/preview- Yoga for concentration
https://onlinecourses.swayam?2.ac.in/aic23_ge06/preview- yoga for memory development
https://onlinecourses.nptel.ac.in/noc21_hs29/preview-Psychology of Stress, Health and Well-being

o Uk wnN

https://onlinecourses.swayam?2.ac.in/ncel9_sc04/preview- Food Nutrition for Healthy Living -

Course — Swayam

7. https://www.classcentral.com/course/swayam-fitness-management-17608- Fitness Management
from Swayam

8. https://onlinecourses.swayam2.ac.in/ncel9_sc04/preview-Food Nutrition for Healthy Living

9. https://onlinecourses.swayam2.ac.in/cec21_ed02/preview Health Education and Recreation

10. https://onlinecourses.swayam?2.ac.in/cec22_ed31/preview Sports Administration and

Management

Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online
educational recourses before use by the students.

(c) Others:

1. https://www.yogajournal.com/yoga-101/philosophy/good-read
2. http://hdl.handle.net/123456789/38171- Yoga Philosophy
3. https://yoga.ayush.gov.in

% % %k %k %
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