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1. RATIONALE

Communication is the key factor for smooth and efficient functioning of any industry or
business activity. Effective business communication is the lifeblood of any organization
and is required to maintain quality and progress. The efficacy of business
communication skills are essential for engineering professionals for instructing, guiding
and motivating subordinates to achieve desired goals at work place. It is very crucial for
an entrepreneur to run organization successfully by communicating effectively and
skillfully with employees, customers and investors. Thus this course has been designed
to enhance the skills to ‘Communicate effectively and skillfully at workplace.’

2. COMPETENCY
The aim of this course is to help the students to attain the following industry identified
competency through various teaching learning experiences

e Communicate effectively and skillfully at workplace.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above-mentioned competency:

a Communicate effectively by avoiding barriers in various formal and informal
situations,
Communicate skillfully using non-verbal methods of communication.
Give presentations by using audio- visual aids
Write reports using correct guidelines.
Compose e-mail and formal business letters

o oo o

4. TEACHING AND EXAMINATION SCHEME

chc:‘c‘!::‘ll‘g Examination Scheme
| Credit | Theory | Practieal
‘ LT TP e _ESE PA Toal | ESE | PA | Towml
| | | Hrs. | Max | Min | Max | Min | Max| Min | Max | Min | Max | Min | Max | Min
[=|=]2] 2 oo o | = [ o ] o 3527 | 14 |15~ 06 | 30 | 20

(~"): For only practical courses, the PA (15 marks) has two components under practical marks

ie the assessment of practical has a weightage of 60% (i.e 09 _marks) and micro-project,/” ™
assessment has a weightage of 40% (i.e.06 marks). This is designed to facilitate attainment 91‘ v

COs holistically, as there is no theory ESE. £
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS ACTIVITIES / EXERCISES (Integrate the theory
in the laboratory when conducting practical )

The practical in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency

" [ Approx. '
‘nit
e Practical Outcomes (PrOs) | Vo Hrs.
No. | No. | .~ ‘
| required
| |
1 Explain the importance of business communication for an |1 by |

organization using case study
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) .. | Approx.
Nso ‘ Practical Outcomes (PrOs) L Hrs
| ) ) required
| 2 Draft ajob application letter with resume using computer \4 2%
3 Mention the examples of body language use at workplace with II 2%
| suitable pictures and images. 3
4 | Prepare a minutes of meeting and mail it to given email address V1 2
5 | Write the importance and guidelines of presentation skills. 111 i
6 | Draff a detailed Progress Report. - v | 2%
| 7 | Organize a debate on types of communication [& 2
11
| 8 | Summarize an industry report using techniques of summarizing. v 2 |
9 | Draft a complaint letter on given topic. \4 2
10 | Design PowerPoint presentation on any technical topic 111 2%
11| Explain the eight principles of effective communication. 1 2%
12 Explain various non-verbal codes with examples. 11 2
13 Explain the importance of personal appearance stating tips of 11 2%
grooming for a professional )
14 | Draft a memo on given topic \' 2
15 | Present any Two barriers to communication using case study 1 2% |
16 | Present a technical paper using IEEE format, - 111 P
32|
Note

i A suggestive list of practical LOs is given in the above table, more such practical LOs
can be added to attain the COs and competency. A judicial mix of minimum 12 or more
practical LOs/tutorials need to be performed, out of which, the practicals marked as ‘*'
are compulsory, so that the student reaches the ‘Precision Level' of Dave's
‘Psychomotor Domain Taxonomy' as generally required by the industry. The size of
batch for the practical should not exceed more than 21 students strictly for the

7

maximum attainment of COs and PrOs.

. Hence. the ‘Process’ and 'Product’ related skills associated with each LO of the

laboratory/workshop/field work are to be assessed according to a suggested sample

given below:

MAJOR EQUIPMENTS / INSTRUMENTS REQUIRED

The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

l\so Equipment Name with Broad Specifications
| | | LCD Projector
[ 2 | Smart Board with networking
| 3 | Language lab with internet

4 Printer
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency:

-

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
| Writing Skills Speaking Skills |
Unit-1 la. Describe the le. Usedifferent [.1 Introduction to
Introducti importance ot the types of verbal Communication-
on to business and non— Elements, Importance,
Business communication in the verbal Functions.
Communic glven srtuation communicatio 1.2 Types (meaning and |
ation Ib. Identify the missing n for the given importance) —Verbal |
element in the given situation. (Oral-Written), Formal,
communication Informal, Vertical,
process Horizontal and Diagonal
lc. Identify the type of communication
communication in the 1.3 Principles of effective
given situation communtcation
Id. Identity the type of | 4 Barriers to
communication barrier communication -
in the given situation Physical, mechanical.
and its remedy psychological and
linguistic
1.5 Business communication:
Meaning, characteristics
L | and importance.
Unit- 11 |2a. Describe the non- [2d. Use relevant 2.1 Introduction to Non-
| Non- verbal communication facial Verbal communication
Verbal required in the given expressions in (Meaning and
Communic situation. the given importance)
ation 2b. Describe personal situation. 2.2 Body Language:
appearance required in | 2e. Answer Aspects of body
the given questions after language: gestures, eye
communication listening to contact, posture, facial
situation presentations expressions, personal
|2¢. Describe the given appearance (dressing
facial expressions. and grooming) vocalics
2.3 Body language -
positive and negative
| body language
Unit-111 3a. Prepare seminar 3d Make seminar | 3.1 Presentation skills- tips
Presentatio presentation for the presentation for eftective
n skills glven situation 3e. Participate in presentation.
3b. Prepare debate points debate 3.2 Guidelines for
‘for” and “against’ the speaking ‘for” developing power point
given topic or ‘against” the presentation
3c. Prepare the points for gIven topic. 33 Presenting Technical

computer presentation

3t. Make effective

papers.
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Legends: R=Remember, U=Understand, A=Apply and above (Bloon’s Revised taxonony)

Note: This specification table provides general guidelines to assist student for their learning
and o teachers o teach and assess students with respect to attainment of PrOs and UOs. The
actual distribution of marks at different taxonomy levels (of R, U and A) in the question paper

Unit Unit QOutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Writing Skills Speaking Skills
for the given topic. computer
= presentations
Unit—1V | 4a Draft the given notice | 4f. Read the 4.1. Office drafting: Formats
Office using the relevant agenda of the and Guidelines.
Drafting format given meeting. | 4.2. Formulating notices and
4b. Draft the given 4g. Read the memoranda.
memorandum using the report of the 4.3, Preparation of agenda

relevant format given event, and writing minutes of
4c. Prepare agenda for the |4h Initiate meetings.
given type of meetings, telephone calls | 4.4, Preparation of reports-

4d. Prepare minutes of the for given progress reports,
given type of meetings. situation Accident reports, case
4e. Prepare reports of the | 4i. Answer study.

given type of

official phone | 4.5, Summarizing

events/episodes/ calls for given techniques.
accidents situation.
Unit-V 5a. Respond to given job | 5.1 Business
| Business advertisements by correspondence
Correspon writing your CV/ 5.2 Enquiry, order and
dence Resume. complaint letters.
Sb. Draft business letters in 5.3 E-mails- netiquettes
the given situations. 5.4 Difference —Curriculum
Sc. Draft complaint letters Vitae, Bio-data and
| for the given situations Resume.
5d. Compose E- mails with 5.5 lob application and
| relevant for the given resume writing
| | situation,

may vary from above table.

10. SUGGESTED GUIDELINES FOR ASSESSMENT TOOL TO CONDUCT
INTERNAL END SEMETER EXAM (ESE) .

Weightage Weightage

(20 Marks) (15 Marks) Total
A B

Assessment based on PrOs, Oral

practicals conducted during
semester

Based on computer and written
skill.

(Minimum four questions each five
marks)

Sample questions:

Eg. I Draft an email to The
manager regarding the shortage of
raw material at production
department.

Note-submit the printout of mail.
(Computer based)

Eg. 11 Write job application with
resume. ( written )

examination
based on UOs

Topics (35 Marks)
mentioned in A+B
syllabus.

(Minimum five Duration: 2 hours

questions each

two marks to be

asked )

Eg. I Explain the

importance of

communication | |
in professional
life. |
II. State any four
guidelines of

Note: To attain the COs and competency, above listed Learning Outcomes (UOs) need to be
undertaken (o achieve the "Application Level’ of Blooms’s ‘Cognitive Domain Taxonomy’
Theory related topic should be covered during practical hours using multimedia

9. SUGGESTED SPECIFICATION TABLE FOR INTERNAL END SEMISTER

EXAMINATION
| Unit Unit Title Distribution of practical Marks
No. R U A Total
Level Level Level | Marks
I Introduction to Business 02 02 01 05
Communication
P11 Non-verbal Communication 02 01 | 02 05
111 Presentation Skills 02 01 02 05
IV Office Drafting 02 04 04 10
\4 Business Correspondence 02 04 04 10
' Total 10 12 13 35

presentation
skills.

SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning. following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course:
a. Collect good articles from newspapers and magazines and read them with correct
mtonation.
b. Listen to Business news on TV and radio
¢. Watch videos of effective presentations on television and open learning sources for
presentation skills and body language
d. Undertake micro-projects.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

%\ These are sample strategies, which the teacher can use to accelerate the attainment of the
.Ef‘.\\-urious outcomes in this course:

- a. Massive open online courses (MOOCs) may be used to teach various topics/sub

topics

fon ]
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b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d With respect to item No.l0, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
Arrange various communication activities using functional grammar
. Show video/animation films to develop listening skills and enhance vocabulary
Use real life situations for explanation
Prepare and give oral presentations.
Guide micro-projects in groups as well as individually.

o Qo0 o s

12.  SUGGESTED TITLES OF MICRO-PROJECTS

Only one¢ micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the begirning ot the semester. S/he ought to submit it by the end of the semester to
develep the industry oriented COs. Each micro-project should encompass two or more COs
which are in fact, an integration of CrAs. UOs and ADOs. The micro-project could be
indust-y application based, internet-based, workshop-based, laboratory-based or field-based,
Each student will have to maintain dated work diary consisting of individual contribution in
the project work and give a seminar presentation of it before submission. The total duration of
the micro-project should not be less than 16 (sixteen) student engagement hours during the
course

In the first four semesters. the micro-project could be group-based However, in higher
semesters. it should be individually undertaken to build up the skill and confidence in every
student to become problem solver so that s/he contributes to the projects of the industry. A
suggestive list is given here. Similar micro-projects could be added by the concerned faculty:

a Study the personal appearance and grooming of employees visiting sales store,
shopping mall in the vicinity.
. Comparative study of Bio-data, Resume and Curriculum vitae.
A detailed study of guidelines required for presentation skills.
Summarize technical content using English newspaper, magazines or online resources
. Prepare a booklet on aspects of body language in pictorial form
A detailed study of the importance, of technical paper of technical paper presentation.
Case study on the importance of Business communication in an organization.
Report on various formal/business activities.
Study of oral presentation of famous business leader
Detailed study of business etiquettes observed in organization.
k. Summarize the business article with the help of English newspapers/magazines and
other sources

e BN o NN ol w
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13.  SUGGESTED LEARNING RESOURCES

Title of Book Author |
"M Ashraf Rizvi

S.
No.
1 Effective
Communication Skills

Publication
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‘ Nso ‘ Title of Book Author Publication |
2 | Communication Skills Sanjay Kumar and | Oxford University Press

! Pushp Lata L

3 | Personality Barun K. Mitra Oxford University Press
Development and Soft |
Skills |

—
=

SOFTWARE/LEARNING WEBSITES

https://www britishcouncil.in/english/learn-online

http://learnenglish britishcouncil org/en/content
. http://www.talkenglish.com/

languagelabsystem com

www wordsworthelt com

www notesdesk.com

http://Avww tutorialspoint.com

www studylecturenotes.com

totalcommunicator.com

www speaking-tips.com

T thOo A0 O
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Mechanical Engincerin,  w.kshop T Sehame
Program Name : Mechanical Engineering Program Group COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
5 ) ) i ) . ous level
Program Code . AE/ME This course map illustrates an overview of the flow and linkages of the topics at various levels

of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
. i f thi ;

Course Title : Mechanical Engineering Workshop depisiediatithelcentic o tifsmap

Course Code : 2200

Semester : Second
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1. RATIONALE

Diploma Automobile engineer is expected to develop advanced workshop skills, furniture
making, fitting, smithy operations, fabrication work, lathe and shaper operations. These
operations are useful in manufacturing, fabrication and construction industries. Working in
workshop develops the skills related to cost effectiveness, team working, and safe practices N e
The technologists have to apply advanced workshop skills industrial jobs using hand tools, g 2Tl Wiitingsbudier

wen dnmving

equipment and machineries and accordingly, this course has been designed. ! S T

B e m—
- N £ i
f : =)

2. COMPETENCY ; |

The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences: ) [

o -~
2 e N
! Dewribe 4 )
v machineriesin F
iy shop__

¢ Perform repairing work of utility jobs in the mechanical engineering workshop. \ =g
3. COURSE OUTCOMES (COs) b S e
The theory, practical experiences and relevant soft skills associated with this course are to be el SRR L2
taught and implemented, so that the student demonstrates the following industry oriented x, "-.__ x'.‘..;....'.'..‘_..:*l\ 3 =
COs associated with the above mentioned competency: SRSy
a. Select tools and machinery according to job. Tl i " d
b. Use hand tools in different shops for perfonming different operations. el
¢ Operate equipment and machines in various shops. Feswig
d. Prepare composite / utility jobs according to drawing.
e. Maintain workshop related tools, instruments and machines. e czendy
= :'l.1l-:'||u::-\ur;.l|\t~\ ' i !“,1”\:.‘...;."”' ‘-I‘- i . Topre
4. TEACHING AND EXAMINATION SCHEME S S - o N Iy
Tsc::]ccl::)cg | Examination Scheme | Flgu' EHEEEOTIRE Map
Credit Theory Practical [ 6. SUGGESTED PRACTICALS/ EXERCISES
L 7| p| LT Paper |__ESE PA Total ESE PA Total | The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
| Hrs. |[Max | Min | Max Min| Max | Min| Max | Min | Max | Min | Max | Min | assessed in the student for the attainment of the competency
4] 4 ~ |- T = [ =T3s0&] 20 [:0-] 20 [100] 40
s. . Unit | APProx.
(~): For the practical only courses, the PA has two components under practical marks i.e. the No Practical Outcome (PrOs) No. Hus.
assessment of practicals (seen in section 6) has a weightage of 60% (i.e 30 marks) and micro- | i - | required
project assessment (seen in section 12) has a weightage of 40% (1.e.20 marks). This is 1 Prepare fitting job (male and female assembly type) as per given I 25
designed to facilitate attainment of COs holistically, as there is no theory ESE. drawing or job with following operations: Marking operation,
Punching operation, Drilling operation, Cutting operation,
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit, Filing operation, Fitting operation (male and female assembly),

ESE - End Semester Examination; PA - Progressive Assessment. Checking correctness of fit of mating parts. Part |

2 Prepare fitting job (male and female assembly type) as per given I ks
drawing or job with following operations: Marking operation,
Puncliing operation, Drilling operation, Cutting operation,
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Muchanical Engincering Workshop I Scheme Mechanical Engincering Vi _«.shop [" Scheme
s. Unit[| APPTox. ‘ s Unit | APProx. |
Practical Outcome (PrOs) Hrs. ’ Practical Qutcome (PrOs) Hrs.
No. No. i | No. No. .
| required | | | _required |
Filing operation, Fitting operation (male and female assembly), ' | _operation, Bending operation. Part |V |
| Checking correctness of fit of mating parts. Part 11 _| | 12 | Prepare black smithy job (like Hook, peg, flat chisel, bolt head or | Il | 2

3 Prepare fitting job (male and female assembly type) as per given 2 | any hardware item)as per given drawing or job with following
drawing or job with following operations: Marking operation, operations: Cutting operation, Heating operation, Upsetting
Punching operation, Drilling operation, Cutting operation, operation, Punching operation, Swaging operation, Fullering
Filing operation, Fitting operation (male and female assembly), | operation, Bending operation. Part V

B Checking correctness of fit of mating parts. Part 111 )

4 Prepare fitting job (male and female assembly type) as per given I 2 13 |Prepare bill of material along with estimated cost according given | 111 )i
drawing or job with following operations: Marking operation, drawing of jobs, such as -repairing of classroom furniture/ book
Punching operation, Drilling operation, Cutting operation, shelves/ metallic doors/motor saree guard/ battery stand with
Filing operation, Fitting operation (male and female assembly), locking device considering the following applicable operations: ‘

B Checking correctness of fit of mating parts. Part IV | a. Marking operation as per drawing

5 Prepare fitting job (male and female assembly type) as per given I 2 b. Cutting operation as per drawing
drawing or job with following operations: Marking operation, ¢ Cleaning operation as per drawing |
Punching operation, Drilling operation, Cutting operation, d. Edge preparation operation as per drawing
Filing operation, Fitting operation (male and female assembly), e Filing operation as per drawing ‘

Checking correctness of fit of mating parts. Part V | f.  Bending operation as per drawing

6 Prepare fitting job (male and female assembly type) as per given 1 2 ‘ g Welding operation as per drawing | |
drawing or job with following operations: Marking operation, 14 | Prepare steel frame / structure of utility job (like stool, benches, | I 3
Punching operation, Drilling operation, Cutting operation, ' tables, drawing desk, window grill, ventilator, door frame or ‘

Filing operation, Fitting operation (male and female assembly), similar job) involving arc welding joint as per given drawing or |
Checking correctness of fit of mating parts. Part V] job. Part [

b/ Prepare fitting job (male and female assembly type) as per given 1 3 15 | Prepare steel frame / structure of utility job (like stool, benches, 11 3 |
drawing or job with following operations: Marking operation, tables, drawing desk, window grill, ventilator, door frame or
Punching operation, Drilling operation, Cutting operation, similar job) involving arc welding joint as per given drawing or |
Filing operation, Fitting operation {male and female assembly), | job. Part II
Checking correctness of fit of mating parts. Part VII 16 | Prepare steel frame / structure of utility job (like stool, benches, Il 3

| B tables, drawing desk, window grill, ventilator, door frame or | |

8 Prepare black smithy job (like Hook, peg, flat chisel, bolt head or 11 3% similar job) involving arc welding joint as per given drawing or [
any hardware item)as per given drawing or job with following job. Part III - | ‘
operations: Cutting operation, Heating operation, Upsetting | o [
operation, Punching operation, Swaging operation, Fullering ‘ | 17 | Perform fabrication operations to prepare job (wire mesh tray/ | I 2%

i | operation, Bending operation. Part | drawing sheet holder/tree guard/shoe stand as per given drawing.

9 Prepare black smithy job (like Hook, peg, flat chisel, bolt head or I 2 ‘ | Part] B
any hardware item)as per given drawing or job with following 18 | Perform fabrication operations to prepare job (wire mesh tray/ 111 2
operations: Cutting operation, Heating operation, Upsetting drawing sheet holder/tree guard/shoe stand as per given drawing ‘
operation, Punching operation, Swaging operation, Fullering ‘ Part I1
operation, Bending operation. Part 11 o 19 | Perform fabrication operations to prepare job (wire mesh tray/ 111 2 ‘

10 | Prepare black smithy job (like Hook, peg, flat chisel, bolt head or 1I 2 drawirg sheet holder/tree guard/shoe stand as per given drawing.
any hardware item)as per given drawing or job with following | | Part 111 |

| operations: Cutting operation, Heating operation, Upsetting . ) |
operation, Punching operation, Swaging operation, Fullering “y OF TECy; 20 | Perform Cutting operation operations to prepare small notice v 2%

| operation, Bending operation. Part 111 | | R VY board for your workshop/institute using soft board, velvet cloth '

11 Prepare black smithy job (like Hook, peg, flat chisel, bolt head or 11 2 /- ; I\ with bidding as per given drawing. | _
| any hardware item)as per given drawing or job with following { o - f= | P\ Pertorm Planing operation operations to prepare small notice | IV 2
| operations: Cutting operation, Heating operation, Upsetting 5 board for your workshop/institute using soft board, velvet cloth

| | operation, Punching operation, Swaging operation, Fullering | = }
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Mechanical Engincering Workshop 1" Scheme

. Approx. |

N Practical Outcome (PrOs) ol Hrs. |
No. No. .

required |

with bidding as per given drawing, |

[

| 22 | Continue experiment No. 20 and perform Wood turning v 2 |

operations to prepare small notice board for your
workshop/institute using soft board, velvet cloth with bidding as
‘ | per given drawing,

| 23 | Continue experiment No. 20 and perform Joining operations to 8% 2
prepare small notice board for your workshop/institute using soft
board, velvet cloth with bidding as per given drawing. |

24 | Continue experiment no. 20 and 22 and complete the small notice v 2
board for your workshop/institute using soft board, velvet cloth
with bidding as per given drawing by performing Finishing
operations.

o
wn

Continue experiment no. 20 and 22 and complete the small notice v 2
board for your workshop/institute using soft board, velvet cloth
with bidding as per given drawing by performing Varnishing

| operations. B _J |
|
26 Prepare simple tumning job with facing operation as per drawing | V 2%
| 27 | Perform centering operation as per drawing to prepare simple Y 2
turning job |
| 28 | Prepare simple turning job with Plane turning operation as per [ v 2
drawing, |
| 29 | Prepare simple turning job with Step turning operation as per |V 2
drawing,
- Total | 64

“Note
i. A suggestive list of practical PrOs is given in the above table, more such practical PrOs
can be added to attain the COs and competency.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed

according fo a suggested sample given below:

Mcchanical Engincering - urkshop ‘I" Scheme

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow safe practices.
Practice good housckeeping.
Practice energy conservation.
Function as a team member.
Function as a team leader.
Follow ethics.

o o o

The ADOs are not specific to any one PrO, but are embedded in many PrOs Hence, the
acquisition of the ADOs takes place gradually in the student wher. s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s *Affective Domain Taxonomy’ should gradually increase as planned
below:

*  “Valuing Level” in 1% year

e “Organising Level” in 2™ year

e ‘Characterising Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentionéd here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by administrators.

| No.

S. Equipment Name with Broad Specifications g;[:)

| 1. Marking table with scribers : Black Granite surface flat, non magnetic non l

glaring, planning accuracy as per IS- size 1000mm x 630mm x 150mm of
workshop grade with slab carbide scriber 150mm. |

2. | Surface plate: C.I. Surface plate, planed, hand swapped and seasoned, Brown |
and sharp type ribbing complete with handles for lifting and wooden protector
cover. Conforming to IS- 2285 - 1963. 1) 450 mm x 450 mm, or 2) 450 mm x
600 mm

(]

Measuring Instruments, Marking Instruments, Fitting Hand Tools: Vice |
block, height gauges, vernier calipers, outside and inside calipers, micrometers,
bevel protractor, files of different sizes and grades, Hacksaw frames, chisels,
steel rules, try squares, drills, surface gauge, Number punch, dot punch, Divider
, Angle plate, screw drivers, spanners etc.

4 Tap and Die Set: Both tap and die set complete in box with accessories 0 - 10 1
BA, 1/4"to 1 "BSF,1/2"to 3/4" NF ,1/4" to 3/4 " NC,6mmto 16mm
metric, one set each .

S Bench Drilling Machine: 13mmcapacity motorized bri]ling_Mz{chiEwith 0.
5SHP/AC/230/1/1420r. p. m,, with motor starter switch, 13mmcapacity
drilling chuck, V belt with 100 mm machine vice

S. No. Performance Indicators | Weightage in %
1. Prepare experimental set up | 20
2. Prepare Job using different operations 30
3 Follow Safety measures 10

4 Check the quality of_ﬁnishedjob 20
5 ANSWers to job related questions 5
6. Submit journal report on time
7 follow Housekeeping
8. Attendance and punctuality

Total
MSBTE Final Copy dt. 30.10.2017 Page Sof 13

6 Bench Grinder: Double ended bench grinder wheel size 150mmx 16mm x 1
12mm with standard accessories with single phase 0. 25 HP motor high speed.

7 Vice: Bench Vice 150 mm I

8 Electrically operated Hand Drilling Machine (pistol Type): 8mm capacity I
steel driliing . Power Input300- 400 W.

|9 Power Hack Saw Machine: Mechanical type hacksaw machine equipped
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j S Equipment Name with Broad Specifications Exp. | v Equi t Nz ith Broad Specificati 7
No. - | S.No. No. quipment Name wi road Specifications S.No.
; with coolant pump , vice, length gauge, machine drive belt guard , with | ' 24. | Band Saw: Heavy duty vertical bend saw machine, size of cast iron table 600 = 6
capacity to cut / round materials up to175mmand square materials 150mm x mm x 600 mm, 2HP / AC , 440 V, 50 Hz,3 phase AC motor with starter , Dia of
150mm, Blade size 350mm x 25mm and 1 HP /AC440 /3 /50 / 1440 RPM wheel 450mm , width of wheel 38mm , depth of cut 300mm with standard
=lectric motor and starter, - accessories including dust collector .
Pedestal Grinder: 200mm Spindle speed 2600 to 3000 rpm, diameter of 1 25. | Band saw and Circular Saw Sharpner: 150 mm to 1054 mm dia circular 6
~ wheel 200 mm width 25mm saw 06 mm to 150 mm width bend saw blades, alternate saw, sharpening |
11, Hand Grinder: Two speed flexible shaft, 370watts, full load speed, 6410 1| machine, equipped with roller swelling of arm spindle having pivoting |
rpm and 665 rpm - . | | motion for level of blade teeth. Feeds 40 and 80 teeth per minute, provided ‘
12. | Work Bench: 1800x1200x750mm | 1 | with 1 HP / AC 440 v, 3 Phase50Hz, Electric motor with starter, cast Iron
13 Hearth with blower: Centrifugal motorized blower 3 HP /440/3 / 50 with 2 | pedestal grinding wheel Motor pulley and V Belt |
“orges. pipe Fittings valves, Hearth Size Made of M. S. Sheets 750 mm x 750 | 26. | Chain and Chisel Mortising Machine: Floor model provided with endless 6 ‘
- mm with water jacket, Height of 2.5 m ( with chimney ) | chain cutter or chisel, headstock counter balanced, table having compound slide
| 14 | Anvil: Single Horn 150 kg malleable cast iron with stand 2 for lateral movement by screw adjustment and longitudinal traverse by hand
15 LegVice:l Scm size 2 | wheel, provided with quick screw clamp, having capacity maximum size of
16 Swage Black: Wrought Iron or Malleable cast Iron 1)450 x 450 x100 mm 2| chain 9mm to19mm, max. size of chisel 9mm. depth of bore150 mm,
Or  2)500 x500 x 150 mm. | longitudinal table movement 225 mm, lateral movement!50 mm. complete with
17| Tools and Gauges: Hammers of different size . Tong, Chisels flatteners 2 3ph A C. 440 v 50 hz‘electric motor and SW"ICh‘
| pullers, Dies, Punch , Dritt ete. 27. | Vertical Sander: Vertical sander sands and polishes flat surfacescapacity 180 6
| 18 | Power Hammer: | Tonne capacity, motorised, equipped with foot lever 2 mm Input (full load):-500watts No load speed 2200 rpm Full load speed :- 1200
operated, clutch to control strokes, spring loaded hand lever for adjustment of pm _
strokes, ram and C 1 anvil and the vertical pull rod , 3HP /440 V A.C. /3 /50 28. | Heavy Duty Circular Saw:1400 watts/5800rpm. Compact and well balanced 6
Hz. / 960 rpm electric motor and starter. Having ram weight about 70 kgs Powerful motor for maximum performance 100 % ball and roller bearings
maximum lift 190mm, strokes / minute 160 to 200, hammers upto diameter 56 construction. Reversibleinner clamp flange.
mm to 80 mm. 29. | Heavy Duty Variable Speed Reciprocating Saw Kit: 640 watts/0- 6
19 | Bench Grinder: Double ended bench grinder with 1HP 3Phase50 cycles 440 V 2 2,400rpm, Variable speed, ball and roller bearings construction. Low vibration.
and one side rough and other side smooth 250mm x 25mm x 16mmgrinding Rubber boot. Flush cutting blade position. Externally replaceable brushes
| wheel complete with wheel guard . tool rest and rotary switch. | Capacity-184 mm |
20. | Work Bench With vice: 1800x1200x750mm 2 30. | Single Speed Impact Drill: Powerful motor for maximum performance. 6 |
121 Arc welding transformer three phase with standard accessories — Welding 3,4,5 Compact and well balanced. Helical gear system. Bearing block for precision
Transformer to provide current from 50 amps to 600 amps for Single operator | gear and spindle alignment. Capacity -10mm
and 25 amps to 300 amps for two operators at 80 v open current , alternate 31. | Angle Grinder: Powerful long life motor, spindle lock Durable and reliable 4
voltage of 100 V open circuit provision, rotary switch for quick selection of design. Maximum airflow with aero-dynamic fan system. Compact gear case
zurrent with following technical specifications conforming to IS 1851 -1975 External brush access panel Capacity-100mm |
Standard Accessories : 32. | Riveting Gun, Hammers, Spanners and torque wrench, Punch, Allen keys |
1. Copper cable single core conforming to IS - 9857 / 1981 for 600 amps. 33. | Centre Lathe (General type): Max. Swing over bed: 450 mm. Max 7
2. Electrode holder up to 600 amps. swinging gap770 mm Admit between centers: 555 mm Spindle bore:52
3. Hand Screw. mm. Power of motor: 3hp, 3phase, 50Hz. With accessories
4. Earth clamp, tommy bar type 34. | Hydraulic Power - Hacksaw Machine: Length of stroke (Max.) 200mm for 7
5. Pair of welders Goggles. cutting round and square material (Max.) 300mm speed1440 rpm. Power of’
6. Welders apron. motor 1 3kW (AC3 phase440volt). Accessories Vice for holding bars,
7. Welders glass o saw blade, coolant pump with fittings limit switch, bar rest assembly set of
22. | Single Phase Air-cooled arc Welding Transformer with Accessories: 3,4,5 wrenches and belts.
Single phase air cooled arc welding, transformer, step less variable current Shaping Machine: Max. Length ofstroke630mm.Length and widh ofram 7
~egulator for welding current range 40 to300amps. Conforming to IS- 1851 — bearing 914x 279 mm Max. distance table to ram 490 mm. Min. distance
| 1975. | tabletoram100mm . Max. Horizontal travel of table610 mm. Max. Vertical
23. | Light Duty Spot Welding Machine: Portable type spot Welder rating 2 5 travel of table 390 mm. No of speedsotram4.Max Traveloftoolslide 152mm

| XVA, for welding up to 2mm + 2mm M. S. Sheet, Max throat depth 20 cms

Swiveling of tool slide on either side ofthevertical60Deg. Powerof
maindrivemotor3HP, 440V ,3 phase, 950 rpm. Accessories Auto Lubrication,

MSBTE Final Copy dt. 30.10.2017
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I\i‘). | B Equipment Name with Broad Specifications ;‘:;JI':)
| operating handle, Vice, key way cutting attachment.
| 36. | Measuring Instruments and Tools: Vernier Caliper- 0 to 300mrr., Dial 7
Caliper- 0-300 mm, Vernier Depth Gauge-0 to 300 mm, Digital Height Gauge-
‘ 0 to 4 50mm, Digital Micrometer- 0 to 25 mm, Combination Set

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics is to be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency:

Unit Unit Outcomes (UQOs) Topics and SuB-topics
(in cognitive domain)
| Unit—1 la Interpret the given job 1.1 Fitting tools-holding tools like bench vice,
Advanced drawing. V-block with clamp, C-clamp. Marking and
Fitting 1b. Select relevant fitting measuring tools like surface plate, angle
Operations tools for the specified plate , universal scribing block, try square ,
data. combination set, scriber, odd leg caliper,
lc. Select proper raw divider, punches, calipers, Vemier caliper,
material for the given Vemnier depth gauge, Vernier height gauge,
condition. outside micrometer, inside micrometer ,
1d. Describe the specified hammers, screw driver, spanners and their
- machinery in fitting Specificdtions
shop 1.2 Cutting tools-Hacksaw, Chisels, combination
Ie. Explain the maintenance plier, nose plier, twist crill, taps and tap
procedure of the given wrenches, dies and die holder, bench drilling |
tool/ equipment in fitting machine, portable electric drill, reamers
shop. 1.3 Finishing tools-Files, Hand file, flat file
square file, Triangular file, half round file,
round file
1.4 Fitting shop machineries-drilling machine,
power saw, grinder, their specification, care
and maintenance
1.5 Basic processes - chipping, filing, scrapping,
grinding, marking, sawing, drilling, tapping,
dieing, reaming
1.6 Marking and measuring angles, safety
practices
I |
Linit-11 2a. Describe operation 2.1 Tools and equipment- hearth, anvil, swage |
Smithy sequence for a given job block, leg vice, hammers, tongs- flat bit
shop work |2b. Explain the function of tongs. square bit tongs, round bit tongs, pick

2¢c

2d

the given tools with the
help of diagrams:
Describe the given
machinery in smithy
shop

Describe the specified
operations in the smithy
shop

up tongs

2.2 Forging operations-upsetting. drawing down |
and fullering, flattening, waging, bendmg, »
twisting, piercing, punching and drifting,

welding, finishing, riveting, cutting(hot j
cold chisels
2.3 Safe practices

MSBTE Final Copy dt. 30.10.2017
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2e.

Explain the maintenance
procedure for tools,

equipment and
machinery.
Unit—ITI  |3a. Select the relevant arc 3.1 Arc welding equipment: Power sources for
Domestic welding tool for welding arc welding - transformers, motor
fabrication the given job. generators and rectifiers
work 3b. Describe the function of | 3.2 Arc welding hand tools- welding cables,
the given machinery in electrodes, electrode holder, ground clamp,
| fabrication shop. wire brush, chipping hammer, working
3¢, Describe the fabrication table and cabin, face shield, apron, hand
proceedure in given gloves.
situation. 3.3 Technique of welding- preparation of work,
3d. Explain maintenance striking an arc, weaving, effect of current
procedure for the given and speed, welded joints, welding positions
I equipment in the 3.4 Operation of machinery in welding shop-arc
fabrication shop. welding transformer their specification and
maintenance
3.5 Safe practices.
Unit— IV 4a. Describe with sketches 4.1 Types of artificial wood such as plywood,
Advanced the function of the given block board, hand board, laminated boards,
carpentry advanced furniture veneer, fibre boards and their applications.
work making and carpentry 4.2 Fumiture making hand tools- Marking and
tool(s). measuring tools-steel rule, steel tape,
4b. Select the relevant marking gauge, try square, compass and
furniture making tools divider, scriber or marking knife, bevel
for the given job. 4.3 Holding tools-carpenters vice, ¢- clamp, bar
4c. Describe the operation of cramp
the given wood working | 4.4 Planning tools-jack plane, smoothening
machine. plane, rebate plane, plough plane
4d. Explain maintenance 4.5 Cutting tools- saws, crosscut and hand saw,
procedure for the given rip saw, tenon saw, compass saw, chisels,
equipment in carpentry firmer chisel, dovetail chisel, mortise chisel
shop 4.6 Drilling and boring tools-carpenters brace
hand drill, auger bit, hand drill, gimlet,

4.7 Miscellaneous tools-mallet, pincer, claw
hammer, screw driver, wood rasp file,
bradawl.

4.8 Safe practices.

| Unit=V Sa. Describe with sketches 5.1 Working principle and types of lathe
Workshop the function of the given | 5.2 Parts of lathe, bed, headstock, tailstock,
machines work and tool holding carriage or saddle, compound rest, tool post,
device. lead screw, centres
5b. Explain with sketches 5.3 Work holding devices- three jaw chuck,
the working principle of four jaw chuck, face plate,lathe dogs and
the given lathe operation driving plate
Sc. Calculate speed, feed, 5.4 Measuring instruments- outside and inside
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depth of cut of lathe caliper, vernier caliper, micrometer
machine for the given 5.5 Cutting parameters-cutting speed, feed,
job depth of cut, tools materials, tools

5d. Explain working geometry.
principle of the given 5.6 Lathe operations- turning Shaper machine-
workshop machine Working principle and operation,

classification, main parts and their functions

Note: To attain the COs and competency, uhove listed UOs need to be undertaken to achieve
the ‘Application Level of Bloom’s ‘Cognitive Domain Taxonomy

9. SUGGESTED SPECIFICATION TABLE FORQUESTION PAPER DESIGN
- Not applicable -

10.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related

co-curricular activities which can be undertaken to accelerate the attainment of the various

outcomes:

a  Prepare work diary based on practical performed inworkshop. Work diary consist of
job drawing, operations to be perform, required raw materials, tools. equipment’s, date
of performance with teacher signature.

b Prepare journals consist of free hand sketches of tools and equipment’s in each shop,
detail specification and precautions to be observed while using tools and equipment

¢ Prepare/Download a specifications of followings:

a) Various tools and equipment in various shops
b) Precision equipment in workshop
c) Various machineries in workshop

d. Undertake a market survey of local dealers for procurement of workshop tools,
equipment machineries and raw material

e Visitany fabrication/wood working/sheet metal workshop and prepare a report

11.  SUGGESTEDSPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:
a Massive open online courses (MOOCs) may be used to teach various topics/sub
topics
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.
¢ About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details)
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e. Guide student(s) in undertaking micro-projects
f. Arrange visit to nearby industries and workshops for understanding various
manufacturing process.

g Show video/animation films to explain functioning of various processes of turning ,” iy

operations and shaping operations.
h. Prepare maintenance charts for various workshop machineries.

Mecchanical Engincering Vs cakshop 1" Behunie

1. In respect of item 10 above, teachers need to ensure to create opportunities and
provisions for such co curricular activities.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of PrOs, UOs, ADOs. The micro-project could be industry application
based, internet-based, workshop-based, laboratory-based or field-based. Each student will
have to maintain dated work diary consisting of individual contribution in the project work
and give a seminar presentation of it before submission. The total duration of the micro-
project should not be less than 16 (sixteen) student engagement hours curing the course.

In the first four semesters, the micro-project could be group-based. However, in higher
semesters, it should be individually undertaken to build up the skill and confidence in every
student to become problem solver so that sthe contributes to the projects of the industry A
suggestive list is given here Similar micro-projects could be added by the concerned faculty:

a.  Black Smithy Jobs: Each batch will collect minimum 5 different utility jobs of black
smithy from the local workshop / market. Each student will measure the significant
parameters and draw the sketch. Each student will also note the material of the utility
jobs and their field applications.

b.  Fabrication Utility Jobs: Each batch will collect information related to fabrication
utility jobs including name of job, sketch, material used. fabrication process and their
field applications of minimum 5 different jobs of fabrication used in civil construction
from the local market

¢.  Fabrication Utility Jobs: Each batch will select at least one fabrication utility job
used iz civil construction and prepare steel frame / structure of utility job like window
grill, ventilator, door frame or similar job involving arc welding including drawing,
field application of selected job

d.  Wood Related Jobs: Each batch will collect minimum 4 different samples of artificial
woods such as plywood, block board, hand board, laminated boards, veneer, tiber
board’s etc and write their applications

€. Wood Related Jobs: Each batch will colect and record the information related to
fumniture making tools and furnitures used in educational institutes from the local
carpentry / furniture workshops with their major specifications ar.d sketch

f. Miscellaneous Jobs: Each batch will prepare jobs (like tree guard/shoe stand etc ) by
using appropriate material and method of fabrication.

13. SUGGESTED LEARNING RESOURCES

S. Title of Book Author Publication
No.
1 Workshop Practice Bawa, H.S. McGraw Hill Education. Noida;
| _ ISBN-13: 978-0070671195
| A Textbook of Gupta, J.K ; S. Chand and Co. New Delhi
Manufacturing Process Khurmi,R.S. ISBN:81-219-3092-8
| (Workshop Tech.) ! N
| Introduction to Basic Singh, New Age International, New Delhi;
Manufacturing Process and | Rajender 2014, ISBN: 978-81-224-3070-7
Workshop Technology
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S. Title of Book | Author Publication

No. L

6 Workshop Technology Vol- | Raghuvanshi Dhanpat Rai New Delhi; 2014,
| landll B.S ISBN 4567144376

14, SOFTWARE/LEARNING WEBSITES

http://www.asnu.com.au

hup://www abmioals com/downloads/Woodworking%20Carpentrv%20Tools.pdf
http://www.weldingtechnology.org
http://www.newagepublishers.com/samplechapter/001469.pdf
http://www.youtube.com/watch?v=TeBX6cKKHWY
http://www.youtube.com/watch?v=QHF0sNHnttwandfeature=related
http://www.youtube.com/watch?v=Kv1z09C Axt4andfeature=relmfy
http://www.piehtoolco.com

http://sourcing.mdiamart com/engineerine/articles/materials-used-hand-tools/
https://www.voutube.com/watch?v=9 cnkaAbtCM
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Apithed Serence I' Scheme
Program Name : Mechanical and Civil Engineering Program Group

Program Code : AE/CE/FG/ME/PT/PG

Semester : Second

Course Title : Applied Science (Physies & Chemistry)

Course Code 122202

1. RATIONALE

Diploma engineers have to deal with various materials and machines. The study of concepts
and principles of science like elasticity. viscosity, surface tension, metion, thermo couples,
photo-sensors, LASERs, X-Rays, metals, alloys, cement, lime, refractory materials water
treatment and analysis, fuel and combustion will help the student to szlect and use relevant
materials and methods which will be economical and eco-friendly

2. COMPETENCY
This aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Solve broad-based engineering problems using principles of advanced physics
and chemistry.

S5 COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Select relevant material in industry by analyzing its physical properties
Apply laws of motion in various applications.
Use LASERs, X-Rays and photo electric sensors.
Select the relevant metallurgical process related to industrial applications.
Use relevant water treatment process to solve industrial problems.
Use relevant fuel in relevant applications.

-0 o6 o

4. TEACHING AND EXAMINATION SCHEME

T:"‘CI""QJ Examination Scheme

Scheme

CI';dI( Theory I Practical

LT e TR e [_ESE PA Total ESE [ Pa__ | Total
Hrs. [Max [Min | Max |Min | Max | Min| Max | Min | Max | Min | Max | Min |

B [ | 15+ | 00 [ | 3@ 10 25 10 0 | 20 |

{ 4 8 2 |70*# 28 ——— 100 | 40— '
2| Min 15% | 00 25@ 10 235 10 50 | 20 |

(*): Under the theory PA. Out of 30 marks, 10 marks are for micro-project assessment (35
marks each for Physics and Chemistry) to facilitate integration of COs and the remaining 21)
marks is the average of 2 tests to be taken during the semester for the assessment of the
cognitive domain UOs required for the attainment of the COs.
Legends: L-Lecture: T — Tutorial/Teacher Guided Theory Practice: P - Practical: C — Credit.
ESE - End Semester Examination: PA - Progressive Assessment

Note: Practical of Chemistry and Physics will be conducted in alternate woeeks for zac $.’
batch
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S. COURSE MAP with sample COs, PrCs, UOs. ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES L T
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and !
assessed 1n the student for the attainment of the competency

. Approx.
5 i Unit
$ Practical Outcomes (PrOs) ¢ Hrs.
No. No. .
| Required
Physics |
1 Use Searle’s method to determine the Young’s modulus of given 1 02*
MSBTE Final Copy dt. 30.10.2017 Page 2 of 10 12
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| .| Approx. |
N Practical QOutcomes (PrOs) o | Hrs. ‘
No. No. | .
- - Required
wire B | |
2 Apply Archimedes’ principle to determine the buoyancy force on I 02 |
a_solid immersed in liquid. B ] ‘
3 Determine the coefficient of viscosity of given liquid by Stoke’s I 02
method |
4 Find the downward force, along an inclined plane, acting on a I 02 |
roller due to gravity and its relationship with the angle of ‘
__inclination B
5 Predict the range of the projectile from the initial launch speed I 02*
_andangle. —
6 1) Find the dependence of the stopping potential on the 11 02 |
frequency of light source in photo electric effect experiment |
i) Find the dependence of the stopping potential on the intensity
_ of light source in photo electric effect experiment |
7 | Determine the I-V characteristics of photoelectric cell and LDR. 11 02%* !
8_ | Determine the divergence of laser beam 111 02 |
il Chemistry o | — |
9 Standardization of KMnO, solution using standard oxalic acid \Y% 02*
and Determine the percentage of iron present in given Hematite
ore by KMnQ, solution | |
| 10 Determine the percentage of copper in given copper ore . Y 02 N
| 11 Determine total hardness, temporary hardness and permanent Vv 02* |
| hardness of water sample by EDTA method _
12 | Determine the alkalinity of given water sample V| 02
I3 Determine the turbidity of given water sample by Nephelometric \Y 02
method
14 Determine the moisture and ash content in given coal sample Vi 02* 5
_____ using proximate analysis. 0 |
| 15 Determine the calorific value of given solid fuel using Bomb VI 02 [
| calorimeter |
16 | Determine the percentage of Sulphur in given coal sample by VI 02 I
|| ultimate analysis (Gravimetric analysis) ‘
Total 32 |

Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added 1o
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as '*' are compulsory, so that the student
reazhes the ‘Precision Level’ of Dave’s 'Psychomotor Domain T. axonomy’ as generally
required by the industry.

ii. The 'Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

’.-“,,"
= - : = </
8. No. Performance Indicators Weightage in % i
i b — = = — — - --_——; =
1 Preparation of experimental set up 20 H “‘,‘[ [
2 Setting and operation 20 o
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cheme

. No. Performance Indicators
Salety measures

Weightage in %

Observations and Recording
Interpretation of result and Conclusion
\nswer (o sample questions
Submission of report in time

10
20
10

10

Total

100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based

experiences:
a. Follow safe practices.
b. Practice good housckeeping
¢ Practice energy conservation
d. Demonstrate working as a leader/a team member
e. Follow ethical Practices.

The ADOs are not specific to any one PrO. but are embedded in many PrOs. Hence. the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned

below:
e Valuing Level in 1¥ year
¢ ‘Organising Level" in 2" year
e ‘Characterising Level’ in 3" year

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by administ-ators.

S.

No Equipment Name with Broad Specifications

| Exp.

No.

Searle’s apparatus( with slotted mass of 0.5 kg each)

Liquid container

| Solid body (different size and materials)

Stop watch

1
D)
)
4 | Stoke’s apparatus (glass tube. viscous liguid, spherical balls of varving sizes)
5
6

Photo transducer

Timer

Projectile motion detector

(SRR A

Photo electric effect apparatus

Experimental setup for characteristics of photoelectric cell

Experimental setup for characteristics of LDR

Laser Source ( He Ne, diode laser)

o[~ ~3 [N

| response time 3-5 sec. power reguirement 90-250 V.10 watt.

Electronic balance, with the scale range of 0.001g to 500g, pan size 100 mm;

=

the capacity of 40 It.

Electric oven inner size 18'x18°°x18""; temperature range 100 to 250" C with

14,16

! 19 | Bomb calorimeter
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| Nso Equipment Name with Broad Specifications E{(p. ‘ . Unit U}nit Out'c.omes (UQS) Topics and Sub-topics
b No. (in cognitive domain) - I
[20  Muffle furnace, Temperature up to 900"C digital temperature controller with 14,16 [ parameters for the given [2.5 Projectile motion, trajectory, angle of |
| an accuracy of +/- 3°C - projectile in motion. projection, time of flight and range of
21 Nephelometer ; Auto-ranging from 20-200 NTU,+/- 2% of reading plus 0.1 13 projectile witi formulae.
| NTU, power 220 Volts +/- 10% AC 50 Hz I
| Unit—TII  3a. Explain the concept of the 3.1 Planck’s hypothesis, properties of
8.  UNDERPINNING THEORY COMPONENTS Photoelect given parameters of the given photons, Photo electric effect: threshold
The following topics/subtopics should be taught and assessed in order to develop LOs in ricity, X- material. frequency, threshold wavelength,
cognitive domain for achieving the COs to attain the identified competency. Rays and  3b. Explain the working of the stopping potential, Work function,
LASERs given photoelectric device. characteristics of photoelectric effect,
Unit Unit Qutcomes (UOs) Topics and Sub-topics | Einstein’s photoelectric equation
(in cognitive domain) _ B2 Photoelectric cell and LDR: principle.
Phvsics [ working and epplications.
Unit—1 ila_ Explain concept of elasticity 1.1 Deforming Force and Restoring Force, | 3c. Explain the pdeUCtlon qf X- B3 Prodgctlon of X-rays bly modern
Properties and plasticity for the given Elasticity, Plasticity, Rigidity Rays of the given material Coolidge tube, properties and
of matter | material, 1.2 Stress and Strain aad their types, Elastic | with properties and applications.
and Non- |1b. Establish relation between limit and Hooke's Jaw, types of moduli applications : i
Destructiv given types of modulii of of elasticity 3d. Differentiate between 3.4 Laser: properties, absorption.
¢ Testing clasticity, 1.3 Stress -Strain diagram, Poisson's ratio, LASER and given colour of spontaneous and stimulated emission, ‘
lc. Predict the behavior of the factors affecting elasticity | light ) ] ) applications of Laser ]
| given metallic wire. 3e. Explain the given terms with (3.5 Populatlon inversion, active medium, [
|ld. Explain pressure-depth 1.4 Fluid friction, pressure, pressure- depth examples. optical pumping, three energy level
relation for the given law relation, Pascal's law, Archimedes’ system, He-Ne Laser. —
le. Explain Newton's law of principle Chemistry >
viscosity for the given liquid. |1.5 Viscosity, velocity gradient, Newton's Unit-IV 4a. Describe construction and Metallurgy: Mineral, ore, gangue, flux.
If. Explain Stokes’ law for the law of viscosity. Metals, working of the given type of slag
free fall of the body through 1.6 Free fall of spherical body through alloys, furnace. 4.2 Types of furnace: Muffle furnace, Blast
the given viscous medium. viscous medium and Stokes’ law, Cement,  4b. Describe the extraction furnace.
derivation of coefficient of viscosity ' and process of the given ore with |4.3  Extraction processes of Haematite,
by Stokes” method, effect of temperature Refractory chemical reaction. copper pyrite ores: Crushing,
I and adulteration on viscosity of liquids materials |4c. Explain purposes and conccnt.rationf reduction, refining
lg. Describe the salient features 1.7 Non-destructive testing (NDT), Various preparation methods of 4.4 Properties of iron and copper:
| of the given NDT method NDT methods used, Criteria for the making the given alloy. Hardness, tensile strength, toughness.
selection of NDT method, merits and 4d. Select the relevant alloy for malleability. ductility, refractoriness,
demerits of NDT the given application stating fatigue resistance. specific gravity,
the properties with specific heat, brazing. castabulity,
Unit—T1 2a Explain the equations of 121 Displacement, velocity, acceleration and Justification. . stiffness. ) |
Types of motion for the given body retardation, equations of motion, 4e. Describe the constituents, 4.5 Preparation of alloys (Fusion and |
| Motion moving in the given type of equations of motion under gravity hardening and setting compressior. method). i
path 22 Angular displacement, angular velocity, process of the given type of 4.6 Ferrous a!loys: Low carbon, medium
2b. Calculate the angular velocity angular acceleration. three equations of’ cement carbon, high carbon steels
of the given body angular motion 4f. Select the relevant refractory |4.7 Non-ferrous alloy: Brass, Bronze.

for given application stating Duralumin, Tinman Solder, Woods

the properties with metal.

Jjustification 4.8 Cement: Types; Biocement and
Portland cement; constituents, setting
and hardening, applications

4.9 Lime: classification, constituents,
setting and hardening. applications.

2c¢. Explain the relevant 2.3 Momentum, impulse, impulsive force,
Newton's [aws of motion for Newton’s laws of motion and their
the given moving object. Applications

|2d. Calculate the work/power/ 24 Work, power and energy: potential
energy for the given situation energy, kinetic enzrgy, work -energy

2e. Calculate the given principle.
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Unit Unit Outcomes (UQOs)

{in cognitive domain)

Topics and Sub-topics

4.10 Refractory material: Types, p_roperties ‘

Unit-V 5a Describe the given 51 Hardness; Classification

Water terminologies related to hard |5.2 Hard water in boilers and prevention:
treatment water and their effects Boiler corrosion, caustic embrittlement, |
5b. Describe the given process priming and foaming, scales and
tor softening of the given sludges.
water sample. 5.3 Water softening: lime soda process (hot
Sc. Describe with sketches the lime soda and cold lime soda process),
purification of the given type zeolite process, ion exchange process
of water. (cation exchange and anion exchange). |
5d Describe the given type of of |54 Potable water treatment: Sedimentation,
waste water treatment. coagulation, filtration and sterilization |
5.5 Waste water treatment: sewage |
treatment. BOD and COD of sewage
water; Reverse Osmosis, recycling of
waste water
[
Unit-V] 6a. Describe salient properties of 6.1 Fuel: Calorific value and 1gnition |
Fuels and the given type of fuel e, classification
Combustio 6b. Explain the given type of (. {s: Coal, Clossifies nd
n analysis of the given type of composition , proximate 3
coal. Ultmate analysis, Bomb calor
6¢. Calculate the calorific value Carbonization of toke by Otto

Hofmann's oven
Liquid fuels: Fractional dist
crude petroleum, boiling r

of the given solid fuel using
Bomb calorimeter. 6.3
6d. Describe composition,

ation of

properties of given gaseous composition. properties. Knocking,
fuel with their applications cracking. octane number and cetane
6¢. Calculate the mass and number |

volume of air required for |6.4 Gaseous fuels: Biogas. LPG. and CNG

complete combustion of the Combustion equation

given fuel | mass and volume of air required for
complete combustion.

aseolss fuels,

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the 'Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy'

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R | U A Total
! Level | Level | Level | Marks
| - Physics
) Properties of matter and NDT 14 03 05 06 14
Il | Types of motion 09 02 | 02 06 10
[l Photoelectricity, X-Ray and LASER. | 09 03 04 04 11
| Chemistry o |
MSBTE Final Copy dt. 30.10.2017 Page 7 of 10 12
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Unit Unit Title Teaching | Distribution of Theory Marks |
No. Hours | R U A Total |
Level | Level ' Level | Marks |
IV | Metals, alloys, cement, refractory 12 02 04 06 12

materials | | |

V | Water treatment 10 02 03 06 11
VI | Fuels and combustion. |10 03 04 05 12 |
Total |64 15 22 [ 3 [ 70 |

Legends: R=Remember, U= Understand, A=Apply and above (Bloom s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and lo teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper inay
vary from above table

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the atta:nment of the various
outcomes in this course:

a. Seminar on any relevant topic

b Library survey regarding engineering material used in difterent industries

¢ Prepare power point presentation or animation for showing applications of lasers

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:
a  Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b ‘L’ in item No. 4 does not mean only the traditional lecture method. but difterent
types of teaching methods and media that are to be employed to develop the outcomes
¢ About 15-20% of the topics/sub-topics which is relatively simoler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d  With respect to item No.l0, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
. Guide student(s) in undertaking micro-projects.

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration PrOs, UOs and ADOs. The micro-project could be industry application
based, intemet-based, workshop-based, laboratory-hased or field-hased. Each student will
have to maintain dated work diary consisting of individual contribution in the project work
and give a seminar presentation of it before submission. The total duration of the micro-
project should not be less than 16 (sixteen) student engagement hours during the course

C._ﬂg the first four semesters, the micro-project could be group-based. However, in higher
‘RL'!meswrs it should be individually undertaken to build up the skill anc confidence in every
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student to become problem solver so that s/he contributes to the projects of the industry, A
suggestive list is given here. Similar micro-projects could be added by tae concerned faculty:

a Elasticity: Prepare working mode! to demonstrate the stress — strain behavior of
different wires of different thickness and material.

b Viscosity: Collect 3 to 5 liquids and prepare a working model to differentiate liquids
on the basis of viscosity and demonstrate their applications

¢.  Maotion: Prepare model of ball rolling down on inclined plaae to demonstrate the
conservation of energy and motion of an object in inclined plane.

d.  Photo Sensors: Prepare simple photo sensor using LDR.

e Properties of Laser: Use Key chain laser to differentiate laser with ordinary light.

f. Water analysis: Collect water samples from different water sources and find the
characteristics like acidity, conductivity, dissolved solids, suspended particles.

g Water treatment: Collect 3 to 5 water samples to find the dosage of bleaching
powder required for its sterilization.

h. Water analysis: Prepare model to find the soap foaming capacity of bore water on
addition of soda ash

i Fuels: Prepare chart showing different types of liquid fuels showing their calorific
values and uses

i Cement: Collect different samples of cement and find their initial and final setting
time.

k. Refractory materials: Prepare chart showing properties of refractory materials.

1. Metal properties: Prepare chart showing different industrial application of metal and
relate it with required property or properties using internet.

m Alloy steel: Find the effect of alloying elements like Mn, Cr, Ni, W, V, Co on
properties of steel. Prepare chart of showing percentage composition, properties and
industrial applications of different types of steel based on above alloying elements
using internet.

13.  SUGGESTED LEARNING RESOURCES

NSO Title of Book Author Publication
| i Physics Textbook Part | Narlikar, I. V.; Joshi, | National Counzil of Education
| Tand Part - Class X1 A. W.. Mathur, Research and Training, New Delhi,
| Anuradha: e/ a/ 2010, ISBN : 8174505083
2 Physics Textbook Part | Narlikar. 1.V ; Joshi. | National Council of Education |
|1 and part Il - Class A W.: Ghatak A K. et | Research and Training, New Delhi.
X1l al 2013, ISBN: 8174506314 |
3 | Engineering Physics Bhattacharya, D. K.; | Oxford Publishing, New Delhi,

| Tandon Poonam ISBN:0199452814

4 Principles of Md. Nazoor Khan and
Engineering Physics - | Simanchala Panigrahi | Delhi, 2016 ISBN : 9781316635643
Engineering Physics | Palanisamy, P. K SCITECH Publications, Chennai.

| ISBN: 9788183711012

Cambridge university press; New

o

6 Principles of Physics Walker, J.; Halliday, | Wiley Publications, New Delhi, 10"

D: Resnick, R edition ISBN: 9788126552566

7 Textbook of
Engineering Physics

Avadhanulu, M, N.; S. Chand and Co., New Delhi, 2015
Kshirsagar, P. G. ISBN: 9788121908177

8 Engineering
| Chemistry

o
Agarwal, Shikha Cambridge university press ; New :Q,I
Delhi, 2015 ISBN : 9781 107476417);!_
Vo
1 -
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5 Title of Book Author Publication
No.
9 Engineering Dara, S. S.; Umare S.Chand and Co, Publication, New
Chemistry S.S Delhi, 201, ISBN: 8121997658
|10 Engineering Jain & Jain Dhanpat Rai and sons; New Delhi,
Chemistry 2015. ISBN : 9352160002
11 Engineering Vairam, S, Wiley India Pvt. Ltd. New Delhi,
Chemistry 2013, ISBN: 9788126543342
10 | Chemistry for Agnihotri, Rajesh Wiley India Pvt.Ltd. New Delhi,
engineers 2014, ISBN: 9788126550784
14. SOFTWARE/LEARNING WEBSITES
a. http://nptel ac.in/course.php?disciplineld=115
b.  http://nptel.ac.in/course.php?disciplineld=104
c.  http://hperphysics.phy-astr.gsu.edu/hbase/hph html
d. www.physicsclassroom.com
e.  www. fearofphysics.com
f.  www.sciencejoywagon,com/physicszone
g www.science howstuffivorks.com
h.  https://phet.colorado.edu
i.  www.chemistryteaching,com
J. www.visionlearning.com
k. www.cheml.com
L. www.onlinelibrary wiley.com

m,  WWW.rsc.org
n. www.chemcollective.org
0. Www.wqa.org
P wwwem-eaorg
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Program Name

Program Code
Semester
Course Title
Course Code

: Mechanical, Civil Chemical and Fabrication Technology and
Erection Engineering Program Group

: AE/CE/CH/FG/ME/PT/PG

: Second

: Applied Mechanics

122203

1. 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 eftects 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, which will analysing different
structural systems.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Use principles of applicd mechanics to solve broad-based enginecering related
problems.

3. COURSE OUTCOMES (COs)
The theory. practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Identify the force systems for given conditions by applying the basics of mechanics

b Select the relevant simple lifting machine(s) for given purposes.

c. Determine unknown force(s) of different engineering systems.

d. Check the stability of various force systems

e Apply the principles of friction in various conditions for useful purposes.

f. Find the centroid and centre of gravity of various components ir. engineering systems

4. TEACHING AND EXAMINATION SCHEME

Tsec‘dhcllr:qncg Examination Scheme
[ Credit Theory - o Practical
LT e TP e _ESE_|__PA Total | ESE PA Total
| Hrs. | Max Min | Max Min| Max | Min| Max | Min | Max | Min | Max| Min —_
312 6 | 3 |70] 28 30 00| 10040 235@]| 10| 25 10 | 50 | 20 /{@E:-“,‘
A TN
(*): Under the theory PA, Out af 30 marks, 10 marks are for micro-project assessment J:J,"’-:\ i -

facilitate integration of COs and the remaining 20 marks is the average of 2 tesis to be takei
during the semester for the assessment of the cognitive domain UOs required for the -
attainment of the COs.

MSBTE Final Copy
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical: C — Credit,
ESE - End Semester Examination;, PA - Progressive Assessmeit

a. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.

e —
BT D p e ——e——— € 7 TN e - Dttt wd st

Expisie meapi [}
o (Hatinm e
. -

-~

TR Ve - Yl cliliall
—

S T Pra Pachonstor
Domain

-~

Tos 2 ano-Alane
7 1oz i Outcome

Figure 1 - Course Map

6.

SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.

: Approx.
ch Practical Qutcomes (PrOs) Yinit Hrs. |
No. No. .
required |
' . . . . 1 '
1 Identify various equipment related to Applied Mechanics \;IO 02 I
2| Use Differential axle and wheel 11 02¢ |

MSBTE Final Copy dt. 30.10.2017
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g . Approx.
5 Practical Outcomes (PrOs) L [l)‘lplS |
No. No. .
required
3 Use Simple screw jack. 11 02 |
4 Use worm and worm wheel 11 02 |
S Use single or double purchase crab. 1 02 |
6 Use Weston’s differential or wormed geared pulley block. 1l 02
Use force table to determine resultant of concurrent force system
7 | : " . 11 02%
applving Law of Polvaon of forces. (Part-1)
3 Use force table to determine resultant of concurrent force system I 02
| |_applying Law of Polygon of forces. (Part-II)
| 9 | Graphically determine resultant of concurrent force system 111 02
10 Graphically determine resultant of parallel force system 111 02
{1l | Use Law of moment apparatus to determine unknown forces v 02*
12 | Apply Lami’s theorem to determine unknown force. N v 02
13 Determine support reactions for simply supported beam v 02
| 14 Determine coefficient of friction for motion on horizontal plane. \% 02* |
| 15 Determine coefficient of friction for motion on inclined plane. Vv 02
16 Determine centroid of geometrical plane figures. VI 02
| Total | 32
Note

i A suggestive list of PrOs is given in the above table. More such PrQOs can be added to

attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
& ich. the practicals marked as *** are compulsory, so that the st
! Level’ of Dave’s 'Psychomotor Domain Taxonomy’ as gencrall)

EHTL
i

armed, out af wh
hes the 'Precis
v by the i

(1S

ii. The 'Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S.No.

\]O\U\IJ—LIIJ-—

Performance Indicators
Preparation of experimentul set up

20

Weightage in %

Setting and operation
Sufety mensures
Observations and Recording

20
10
10

Interpretation of result and Conclusion
Answer to sumple questions
Submission of report in time

Total

20
10
10

100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a. Follow safety practices
b. Practice good housckeeping
¢ Demonstrate working as a leader/a team member,
d. Maintain tools and equipment
e. Follow ethical practices.
MSBTE Final Copy dt. 30.10.2017 Page 3 of 8
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The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time Moreover, the level of achievement of the ADOs
according to Krathwohl's *Affective Domain Taxonomy” should gradually increase as planned
below:

e “Valuing Level in 1* year

e “Organising Level in 2" year

e ‘Characterising Level’ in 31 year

7 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
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.

NS('). Equipment Name with Broad Specifications [;:\\Op
| 1 Differential axle and wheel (wall mounted unit with the wheel of 40 cm 2 ]
diameter and axles are insteps of 20 cm and 10 cm reducing diameter .
5 Simple screw Jack (Table mounted metallic body , screw with a pitch of 5 3
mm carrying a double flanged turn table of 20 cm diameter.
3 Worm and worm wheel (wall mounted unit with threaded spindie. load drum., 4

effort wheel: with necessary slotted weights, hanger and thread) B

Single Purchase Crab winch (Table mounted heavy cast iron body. The effort

4 | wheel is of C 1. material of 25 cm diameter mounted on a shaft of about 5

: 40mm dia. On the same shaft a geared wheel of 15 ¢m dia.

| 5 Double Purchase Crib winch (Having assembly same as above but with

double set of gearing arrangement, )

6 Weston'’s Differential pulley block (consisting of two pulleys; one bigger and
other smaller.

| Weston’s Diflerentinl worm geared pulley hlock (Consists of a metallic

(preferably steel) cogged wheel of about 20 cm along with a protruded load

‘ drum of 10 cm dia to suspend the weights of 10 kg, 20 kg-2 weights and a 50

ka weights)

~

i 3 Universal Force Table (Consists of a circular 40 cm dia. Aluminum disc.
graduated into 360 degrees.) with all accessories..
9 | Law of moments apparatus consisting of'a stainless steel graduated beam 12 5
mm square 1 section, Jm long, pivoted at centre
10 | Beam Reaction uppuratus (The apparatus is with two circular dial tvpe 10 kg, 11
[ Friction apparatus for motion along horizontal and inclined plane (base to
which a sector with graduated arc and vertical scale is provided. The plane

H may be clamped at any angle up to 45 degrees. pan. Two weight boxes (each &
| of 5 gm.10 am, 2-20 em. 2-50 gm. 2-100 gm weight) | |
12 | Models of gepmetrical figures B | 13
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8. UNDERPINNING THEORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency.

Unit |  Unit Outcomes (UOs)
(in cognitive domain)

| Topics and Sub-topics

Unit—1 [Ta. Explain concepts of the
Mechanics given terms
and force |Ib. Use the relevant units of
system various quantities in the
glven situations
lc. Explain effects of a force on
the given object.
Id. Identify the force system
for the given situation

II.1. Significance and relevance: Mechanics,
applied mechanics, statics, dynamics

|.2. Space, time, mass, particle, body, rigid
body

1.3. Scalar and vector quantity, Units of
measurement (SI units)- Fundamental
units and derived units

1.4, Force — unit, representation as a vector
and by Bow’s notation, characteristics and
effects of a force, Principle of
transmissibility of force. Force system and
its classification

Unit—II  D2a. Describe the components of
Simple the given lifting machine
lifting 2b. Differentiate the working
machine |  principle of the given two
types of simple lifting
machines
2¢. Determine velocity ratio.
efficiency and law of the
given simple lifting
machine.
2d. Calculate effort required
and load lifted by the given
simple lifting machine
2e. Interpret the graphs after
drawing them with the
given data.
2f. Select the relevant simple
lifting machine required for
the given purpose with
Jjustification,

1S

Simple lifting mach:ne, load, effort,
mechanical advantage, applications and

advantages. Velocity ratio, etficiency of
machines. law of machine

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

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

2.4 Graphs of Load verses Effort, Load verses
ideal Effort, Load verses Effort lost in
friction, Load verses MA, Load verses
Efficiency.

Unit- 111 3a. Resolve the given single

Resolution force.

and 3b. Calculate the resultant of

compositio the given force system

n analytically.

3¢, Determine graphically the
resultant of the given force
system.

3d. Find the resultant of the
given force system using

|71
—

Resolution of a force - Orthogonal and
Non Orthogonal components of a force,
moment of a force, Varignon’s Theorem,
Composition of forces — Resultant,
analytical method of determination of
resultant for concurrent, non concurrent
and parallel co-planar force systems —
Law of triangle, parallelogram and
polygon of forces.

3.3 Graphic statics, graphical representation

w
(S
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
law of triangle and law of of force, Space diagram, force diagram,
parallelogram. polar diagram and funicular polygon,
Graphical method of determination of
resultant for concurrent and parallel co-
| | planar force systems.
[ Unit-1v 4a. Draw the free body diagram | 4.1 Equilibrium and Equilibrant. Free body
Equilibriu for the given condition and Free body diagram, Analytical and
m 4b. Determine unknown force graphical conditions of equilibrium,
in the given situation using | 4.2 Equilibrium of force systems analytically ‘
Lami’s theorem |4.3 Lami’s Theorem,
4¢. Identify the types of beams | 4.4 Types of beam, supports (simple. hinged,
required for the given | roller and fixed) and loads acting on beam
situation ( vertical and inclined point load, UD
4d. Determine reactions in the | load, couple), span of beam ‘
given type of beam 4.5 Beam reaction for cantilever, simply
analytically and graphically. supported beam with or without overhang
— subjected to combination of Point load
and UD load or Vertical Point load and
couple
4.6 Beam reaction graphically for simply
supported beam subjected to vertical loads
| only
| Unit=V 3a. Determine force of friction |51 Friction and its relevance in engineering,
Friction and coefficient of friction types and laws of friction, limiting |
for the given condition. equilibrium, limiting friction, co-efficient |
5b. Describe the conditions for of friction, angle of friction, angle of
friction for the give repose, relation between co-efficient of |
situation, friction and angle of friction
Sc. Determine friction force in |52 Equilibrium of bodies on level surface
the given situation. subjected to force parallel and inclined to
5d. Identify the various forces plane. |
acting on a ladder for the 5.3 Equilibrium of bodies on inclined plane
given conditions using free subjected to force parallel to the plane
body diagram. only. ‘
54 FBD of'ladder in friction I
Unit— VI 6a Determine the centroid of |61 Centroid of geometrical plane figures
Centroid geometrical plane figures (square, rectangle, triangle, circle, semi- ‘
and centre and centre of gravity of the circle, quarter circle) |
of gravity given simple solid. 6.2 Centroid of composite figures composed |

6b

6c

6d

Calculate centroid of the
given composite plane
lamina

Determine centre of gravity
of the given solids.
Determine centre of gravity
of the given composite
solid.

of not more than three geometrical figures
6.3 Centre of Gravity of simple solids (Cube.
cuboid, cone, cylinder, sphere,
hemisphere)
6.4 Centre of Gravity of composite solids
composed of not more than two simple
solids
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Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the Application Level and above of Bloom s ‘Cognitive Domain Taxonomy”
9, SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

L nit Unit Title Teaching | Distribution of Theory Marks

No. Hours R U A Total

| - Level | Level | Level | Marks

| 1 | Mechanics and Force System | 04 02 | 02 | 02 | 06 I

- Simple Lifting Machines 08 02 04 06 | 12
| Resolution and Composition 10 02 04 08 14
IV | Equilibrium 10 02 02 10 14
V| Friction 08 02 04 06 | 12
VI | Centroid and Centre of Gravity 08 02 02 08 12
Total | 48 12 | 18 40 70

Legends: R=Remember. U=Understand, A=Apply and above (Bloom 's Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and lo teachers to teach and assess students with respect to atiainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcotres in this course

a. Collect five ditferent photographs indicating concurrent, parallel, general force system
in equilibrium
Prepare a table of type of machine and relevant industrial application.
Collect five different situations where law of moment plays an important role
Prepare models representing various types of supports (hinged, roller and fixed)
Ilustrate situations wherein friction is essential and not essential
Prepare models in the form of geometrical figures and solids and locate centroid and
centre of gravity of them

eI CIN = o w f

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details)
d With respect to item No .10, teachers need to ensure to create opportunities and
provisions for co-curricular activities
a  Guide student(s) in undertaking micro-projects

12. SUGGESTED MICRO-PROJECTS
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Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of PrOs, UOs and ADOs. The micro-project could be industry application
based, internet-based. workshop-based, laboratory-based or field-based. Fach student will have
lo maintain dated work diary consisting of individual contribution in the project work and give
a seminar presentation of it before submission. The total duration of the micro-project should
not be less thar. 16 (sixteen) student engagement hours during the course

In the first four semesters. the micro-project could be i ligher

semesters. il should be individually undertaken to Huild |n |l c ~I\|I' ¢ e i every

student to hecome problem solver so that s/he vontributes to the pro industry. A
stive [ist s given here, Simiflur micro-projects could be added by the

a. Types of Forces: Prepare chart showing real-life examples mdlcatmu various tvpcs of

forces

b. Lifting Machine: Collect photographs of specific simple lifting machine and relate
these machines with the machines being studied and prepare models of simple lifting
machines using tools in “MECHANO™ and “MECHANIX”

c. Types of support: Prepare chart showing actual and corresponding schematic
diagram of various type of support

d. Beams: Prepare models of beam subjected to point loads, uniformly distributed loads,
simply supported, overhang and cantilever type beam.

e. Friction: Prepare chart regarding type of friction in various field conditions and
collect data regarding coefficient of friction by referring books, Determine coefticient
of friction for three ditferent types of surfaces

f. Centre of Gravity: Prepare a chart of situations wherein concep: of Centre of Gravity
is vital.

13. SUGGESTED LEARNING RESOURCES

_ 13(‘)' Title of Book Gl Publication |
1 | Applied Mechanics Khurmi, R.S | S.Chand & Co. New Delhi 2014 |
ISBN: 9788121916431
2 | Engineering Mechanics Ramamrutham, S. S Chand & Co. New Delhi 2008
|  ISBN:9788187433514
3 | Foundations and | Ram, H. D.; Cambridge University Press,
Applications of Applied | Chauhan, A. K. Thomson Press [ndia Ltd., New
| Mechanics | Delhi, 2015, ISBN: 9781107499836 |
4 | Engineering Mechanics- | Meriam, J. L ; Wiley Publication, New Delhi, |
Statics. Vol. [ Kraige, L.G ISBN: 978-81-265-4396

SOFTWARE/LEARNING WEBSITES

http://www.asnu.com.au

www.voutube.com for videos regarding machines and applications, friction
www notel ac.in

www discoveryforengineers.com
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Program Name : Mechanical and Chemical Engineering Program Group

5. COURSE MAP(with sample COs, Unit Outcomes i.e. UOs and topics)
FrogpamCode AR, FG) M, BT This course map illustrates an overview of the flow and linkages of the topics at various levels
Semester : Second of outcomes (details in subsequent sections) to be attained by the student by the end of the
: . . course, in all domains of learning in terms of the industry/employer identified competency
Course Title : Applied Mathematics depicted at the centre of this map.

Course Code 122206

1. RATIONALE

Subject of applied mathematics is being introduced in diploma courses to provide
mathematical background to the students. This course follows in developing theory and
competency needed for a wide range of engineering applications. In particular the technique
of calculus. differentiation, integration, differential equations and probability distribution for
modeling and analysis in a wide range of applications. This course further develops the skills
and understanding of mathematical concepts which underpin the investigative tools used in
Mechanical engineering.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Solve mechanical engineering related problems using the principles of applied
mathematics.

principles of applied
mathematies

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented. so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a Calculate the equation of tangent, maxima. minima, radius of curvature by
differentiation

b. Solve the given problem(s) of integration using suitable methods
¢ Apply the concept of integration to find area and volume. ——
d. Solve the differential equation of first order and first degree using suitable methods. . L
e Utilize basic concepts of probability distribution to solve elementary engineering y ’;(,_Cm,w,"lw":" p l:' : S S
problems. Rt -7 P S

. Figure 1 - Course Map
4. TEACHING AND EXAMINATION SCHEME

"~ Teaching 6. SUGGESTED PRACTICALS/ EXERCISES
Scheme. | R The tutorials in this section are sub-components of the COs to be developed and assessed in
Credit | Theory [ Practical the student to lead to the attainment of the competency.
Lot | [T T ESE PA Tomal | FSE PA Total
| Hre. Max |Min| Max [Min| Max | Min| Max | Min | Max | Min | Max | Min | | o B . Approx.
[4] 2] = 6 3 70| 28[30%[00] 100 40| - = - - -- -- . Tutorials L Hrs.
i \
I__NO' ez _ Required
(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to | ) | Solve problems based on finding value of the function at 1 5
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken different points. | -
during the semester for the assessment of the cognitive domain UOs required for the Solve problems to find derivatives of implicit function and I 5
attainment of the COs. ‘ parametric function | -
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C— Credit, . Solve problems to find derivative of logarithmic and | I 5
3 2

ESE - End Semester Examination; PA - Progressive Assessment exponential functions. |

/
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S. S Unit | APProx- |
No. Tutorials No. Hrs.
e — Required
4 Solve problems based on tinding equation of tangent and I 5
normal B
5 Solveproblems based on finding maxima. minima of function 1 5
i and radius of curvature at a given point
6 Solve the problems based on standard tormulae of integration. 11 2
2 Solve problems based on methods of integration. substitution, 11 o :
| partial fractions 1 - |
8 Solve problems based on integration by parts B 11 2 i
9 Solve practice problems based on properties of definite 111 5
_ Integration -
10 Solve practice problems based on finding area under curve, area 11 5 |
between two curves and volume of revolutions ai
1 Solve the problems based on formation, order and degree of | IV 5
differential equations. ) L
12 Develop a model using variable separable method to related v 5
~ | engineering problem. _
13 Develop a model using the concept of linear differential | IV 5
7 | equation to related engineering problem | 1
n Solve problems based on Binomial Distribution related to A% 5
| engineering problems.
5 Solve problems based on Poisson Distribution related to \% )
"~ engineering problems B .
' 16 Solyc problems based on Normal Distribution related to A% 5 |
engineering N
Total 32

revision and practice

7.

8.
The following topics/subtopics should be taught and assessed in order 1o develop UOs in
cognitive domain tor achieving the COs to attain the identified competency

MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable —

UNDERPINNING THEORY COMPONENTS

Topics and Sub-t(;pics_

Unit Unit Outcomes (UOs)
| (in cognitive domain) N
Unit - | ila. Solve the given simple problems I | Functions and Limits :
Differential based on functions a) Concept of function and simple

Caleulus b

Solve the given simple problems
based on rules of differentiation
lc. Obtain the derivatives of

examples
|
i
1 logarithmic, exponential
\

1.2 Derivatives :
functions

1d. Apply the concept of
~ differentiation to find given

b) Concepl of limits without examples

a) Rules of derivatives such as sum.
product. quotient of functions

b) Derivative of composite functions
(chain Rule), implicit and

Note: The above tutorial sessions are for guideline only. The remaining tutorial hours are for

MSBTE Final Copy dt. 30.10.2017
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problem(s) based on linear
differential equations

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
equation of tangent and normal parametric functions
le. Apply the concept of c) Derivatives ot inverse, logarithmic
difterentiation to calculate and exponential functions
| maxima and minima and radius | 1.3 Applications ot derivative
‘ of curvature of given problem = | a) Second order derivative without
examples
b) Equation of tangent and normal
¢) Maxima and minima
d) Radius of curvature
Unit-11 2a. Solve the given simple 2 1 Simple Integration: Rules of
Integral problem(s) based on rules of integration and integration of
Calculus integration. standard functions
2b. Obtain the given integral(s) 22 Methods of Integration:
using substitution method | a) Integration by substitution
2c¢. Integrate given simple functions | b) Integration by parts
using the integration by parts c) Integration by oartial fractions
2d Evaluate the given simple
integral by partial fractions
|
Unit— 11 3a. Solve given simple problems 3.1 Definite Integration:
Applications based on properties of definite  |a) Simple examples
of Definite (ntegration b) Properties of definite integral
Integration 3b. Apply the concept of definite (without proof} and simple
integration to find the area examples
under the given curve(s) 32 Applications of integration :
3c. Utilize the concept of definite a) Area under the curve
integration to find area between |b) Area between two curves
glven two curves ¢) Volume ot revolution
3d Invoke the concept of definite
integration to tind the volume of
revolution of given surtace
Unit-IV 4a Find the order and degree of’ 4.1 Concept of diflerential equation
First Order given ditterential equations 4.2 Order, degree and formation ol
First Degree 4b. Form simple differential differential equation
Difterential equations for simple given 4.3 Solution of difterential equation
Equations engineering problem(s) a. Variable separable [orm
4c. Solve given difterential b, Linear differential equation
equations using the method of 4.4 Application of’ dilferential
variable separable equations and related engineering
4d. Solve the given simple problems

Page 4 of 7
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Unit -V Sa Make use of probability | 5.1 Probability distribution
Probability distribution to identify discrete | a Discrete Probability distribution
Distributio and continuous probability b. Continuous Probability distribution
n distribution 5.2 Binomial distribution.
5b. Solve given problems based on | 33 Poisson’s distribution

repeated trials using Binomial 5.4 Normal distribution.

distribution |
Sc. Solve given problems when

number of trials are large and |

probability is very small
3d Utilize the concept of normal

distribution to solve related

cnaingermg problems:

|

Note: To atiain the COs and competency, above listed UOs need to be undertaken 1o achieve

the “Application Level " and above of Bloom’s ‘Cognitive Domain Taxonomy '

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Uni Unit Title Teaching Distribution of Theory Marks

t | Hours R | U ‘ A | Tota
| No. Level Level Level | Marks
| 1 Differential calculus 20 04 08 | 12 24
. 11 | Integral calculus 14 | 02 06 08 | 16
| T | Applications of Definite 10 02 02 04 08
| | Integration.

IV | First Order First Degree 08 02 02 04 08 |
| | Differential Equations |
|V | Probability distribution. 12 02 | 05 [ 07 | 14 |
| Total 64 12 23 35 70 |

Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
Note: This specification table provides general guidelines 1o assist student jor their learning
and to teachers 1o feach and assess with respect to attainment of UOs. The actual distribution
of marks at different taxonomy levels (of R, U and A) in the question paper may vary from
above table

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory leaming, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course:

a. ldentify engineering problems based on real world problems and solve with the use of
free tutorials available on the internet
Use graphical software’s: EXCEL, DPLOT, and GRAPH for related topics
Use Mathcad as Mathematical Tools and solve the problems of Calculus
d. Identify problems based on applications of differential equations and solve these
problems.
Prepare models to explain different concepts of applied mathematics.
Prepare a seminar on any relevant topic based on applications of integration,

oo

- o

distribution to related engineering problems.

Applied Mathemna I" Scheme

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes
¢ About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the UOs/COs through classroom presentations (see implementation
guideline for details).
d.  With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e.  Guide student(s) in undertaking micro-projects

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of UOs and ADOs. The micro-project could be industry application based.
internet-based, workshop-based. laboratory-based or field-based. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 76 (sixteen) student engagement hours during the course.

In the first four semesters, the micro-project could be group-based. However, in higher

semesters, it should be individually undertaken to build up the skill and confidence in every

student to become problem solver so that s/he contributes to the projects of the industry. A

suggestive list is given here. Similar micro-projects could be added by the concerned faculty:

a.  Prepare models using the concept of tangent and normal to bending of roads in case of

sliding of a vehicle

Prepare models using the concept of radius of curvature to bending of railway track.

Prepare charts displaying the area of irregular shapes using the concept of integration

Prepare charts displaying volume of irregular shapes using concept of integration

Prepare models using the concept of differential equations for mixing problem

Prepare models using the concept of differential equations for radio carbon decay.

Prepare models using the concept of differential equations for population growth

Prepare models using the concept of differential equations tor thermal cooling.

Prepare a chart of binomial distribution by collection of suitable manufacturing

industry base data.

J.  Prepare a chart of normal distribution by collection of suitable manufacturing industry
base data

k Prepare a chart of Poisson distribution by collection of suitable manufacturing
industry base data

S

13. SUGGESTED LEARNING RESOURCES
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No. Title of Book Author Publication
I Higher Engineering Grewal, B.S. | Khanna publications, New Delhi , 2013
Mathematics | ISBN: 8174091955 |
2 A Text Book of | Dutta, D. New Age Publications, New Delhi, 2006, |
_ Engineering Mathematics | | ISBN-978-81-224-1689-3 |
3 Advanced Engineering Krezig, Ervin | Wiley Publications, New Delhi, 2016 |
o Mathematics ISBN:978-81-265-5423-2. |
4 Advanced Engineering Das, H.K. S. Chand Publications, New Delhi, 2008,
Mathematics 1ISBN:9788121903455 |
5 Engineering Mathematics, = Sastry, S.S PHI Learning, New Delhi, 2009
B Volume 1 (4" edition) ISBN-978-81-203-3616-2, |
6  Comprehensive Basic Veena, G.R New Age Publications, New Delhi, 2005
Mathematics, Volume 2 ISBN: 978-81-224-1684-8 I
7 | Getting Started with Pratap, Rudra | Oxford University Press, New Delhi,
~  MATLAB-7 | 2009, ISBN: 10: 0199731241 5
8 | Engineering Mathematics | Croft, Pearson Education, New Delhi,2010 ;
| (3™ edition). Anthony ISBN: 978-81-317-2605-1 |
14. SOFTWARE/LEARNING WEBSITES
a  www.scilab.org/ - SCI Lab
b www.mathworks.com/products/matlab/ - MATLAB
¢ Spreadsheet applications
d  www.dplot.com/ - DPlot
e www allmathcad.com/ - MathCAD
t.  www.wolfram.com/mathematica/ - Mathematica
g http://fossee.in/
h. https://www.khanacademy.org/math?gclid=CNqHuabCys4CFdQJaAoddHoPig
I www.easycalculation.com
J. www.math-magic.com

MSBTE Final Copy dt. 30.10.2017 Page 7 of 7




Enumeerme Dravwing

*1" Scheme

Program Name : Mechanical Engincering Program Group
: AE/ME/PT/PG

Semester : Second

Program Code

Course Title : Engineering Drawing

Course Code 22207

1. RATIONALE

Engineering drawing is the language of engineers. The concepts of drawing language are used
in visualizing the situation, materializing the ideas, conveying the instructions which are used
In carrying out engineering jobs, The course aims at developing the ability to draw and read
projections of lines/planes/solids and develops imagination and translating skills in drawing
orthographic sectional, missing views and auxiliary views of common engineering
components. Knowledge of conventional representation of various joints helps to read and
draw various production drawings. This course also aims at building foundation for further
courses related to engineering drawing and other allied courses in coming semesters

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching leaming experiences:

e Prepare engineering drawings using prevailing drawing standards and
instruments

3. COURSE OUTCOMES (COs)
The theory. practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Draw projections of 2D and 3D standard regular entities
Draw sectional views of objects
Draw orthographic sectional views of objects.
Draw missing and auxiliary views of objects.
Use various drawing codes, conventions and symbols as per IS SP-46.
Draw free hand sketches of given engineering elements,

o oo o

4. TEACHING AND EXAMINATION SCHEME

| Teaching | | Examination Scheme
| Scheme
I (f:—fl'c:i:?) Theory i Practical |
L T|P | Paper | ESE PA Total | ESE PA [ Total |
| Hrs. [Max | Min  Max Min| Max Minl Max Min Mnx! Min | Max | Min l
3114 7 | 4 70 | 28  30* | 00| 100 | 40 | 25# 10 25 |10 | 50 20 I

Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken

(*): Under the theory PA, Out of 30 marks. 10 marks are for micro-project assessment (o

during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.

MSBTE ~ Updated On 20122017 Page 1 of 9 ;‘0"\ T
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice: P - Practical; C — Credit,
ESE - End Semester Examination (25 marks of Practical ESE is for 3 hour drawing exam);
PA - Progressive Assessment.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of leaming in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency. Following practicals are to be
attempted on A2 drawing sheets.
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S. Practical Outcomes (PrQs) Unit A[l)-lprrsox.
| No. (Learning Outcomes in Psychomotor Domain) No. .
| Required |
| Sheet No. 1 (Four problems) ‘
I | Draw two problems on projection of straiht lines 1 02 |
2 Draw two problenis on projection of plaies 1 02 |
. Sheet No. 2 (Two problems) |
3. Draw projections of Regular Polyhedron/Prism. (Problem 1) | 02
| 4 Draw projections of Regular Polyhedron/Prism. (Problem 1 | 02
| continued)
5 | Draw projections of Regular pyramids/ solids of revolution. I 02 |
= ‘Problem 2)
6 Draw projections of Regular pyramids/ solids of revolution. 11 02
‘Problem 2 continued)
Sheet No. 3 (Two problems)
7 Draw sectional views and true shape of the section for il ‘ 02
Polyhedron/Prism (Problem 1)
8 | Draw sectional views and true shape of the section for I 02
2olyhedron/Prism (Problem | continued)
9 Draw sectional views and true shape of the section for 111 02
2yramid/Solid of revolutions. (Problem 2 )
10. | Draw sectional views and true shape of the section for 111 02
| 2yramid/Solid of revolutions. (Problem 2 continued) |
| Sheet No. 4 (Tiwo problems) (Simple objects)
| 11. | Draw two problems on sectional orthographic views. (Problem 1) v 02
| 12, | Draw two problems on sectional orthographic views. (Problem 1 v 02
- continued)
13. | Draw two problems on sectional orthographic views. (Problem 2) v 02
14| Draw two problems on sectional orthographic views. (Problem 2 v 02
continued)
Sheet No. 5 (Two problems) (Complex ohjects)
15| Draw two problems on sectional orthographic views. (Problem 1) v | 02
16| Draw two problems on sectional orthographic views. (Problem 1 v 02
continued) o
17| Draw two problems on sectional orthographic views. (Problem 2) v 02
18. | Draw two problems on sectional orthographic views. (Problem 2 v 02
continued) ) B
| Sheet No. 6 (Two problems)
19 | Draw two proble-mé on missing views. (Problem 1) \ 02
| 20. | Draw two problems on missing views. (Problem 1 continued) \% 02
21| Draw two problems on missing views. (Problem 2) \% 02
22 | Draw two problems on missing views. (Problem 2 continued) \ 02
Sheet No. 7 ( Two problems)
23 | Draw auxiliary view from the given orthographic views - one \% ‘ 02
| problem. (Problem 1) |
24 | Draw auxiliary view from the given orthographic views - one v ‘ 02
problem. (Problem [ continued) !
25 | Draw auxiliary view from the given orthographic views - one V. 02
MSBTE - Updated On 20122017 Page 3 of 9 12
Y
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S. Practical Outcomes (PrQs) Unit Appff)\. |
No. (Learning Outcomes in Psychomotor Domain) No. H|.s.
L Required |
_| problem. (Problem 1 continued) B |
26. | Draw principal view from the given auxiliary view and other \' 02
| principal view - one problem. (Problem 2) - |
27 Draw principal view from the given auxiliary view and other vV 02
principal view - one problem, (Problem 2 continued) | | |
| 28 | Draw principal view from the given auxiliary view and other |V | 02 |
| principdl view - one problem, (Problem 2 cohtinued) | ‘
Sheet No. 8 (Four problems) i
29. | Problem 1: Draw free hand sketches/conventional representation of: | VI 02
Lap Joint — Single/Double Riveted Joint |
OR
Butt Joint — Single Strap/Double Strap Riveted Joint | |
30. | Problem 2: Draw free hand sketches/conventional representation of: | V1 02 l
Eye Foundation bolts/ Lewis Foundation bolts. |
| 31. | Problem 3: Draw free hand sketches/conventional representation of: = VI 02 (
{ Couplings: Muft/Protected Flange/ Flexible [
OR
Pulleys: Rope/ V-Belt. -
32. | Problem 4: Draw free hand sketches/conventional representation of: | VI 02
Welding joints (minimum four)
AND
Commen engineering materials used in practice and their
| conventional representation in section (min. four)
Total 64
Note:

i. A suggestive list of practical PrOs is given in the above table, more such practical PrOs
can be added to attain the COs and competency.
ii. The ‘Process’ and 'Product’ related skills associated with each PrO is to be assessed
according 1o a suggested sample given below:

o Performance Indicators Weightage in |
No. N % |
1 Neatness, Cleanliness on dr_awing sheet 10 |

2 | Uniformity in drawing and line work o 10
3 | Creating given drawing 40 |
4 | Dimensioning the given drawing and writing text 20 |
5 | Answer to sample questions 10 |
6 Submission of drawing 1n time 10 |
Total | 100 |

a. Follow safe practices to operate drawing instruments
b. Follow cleanliness and neatness.

The above PrOs also comprise of the following social skills/attitudes which are Affective

: Domain Outcomes (ADOs) that are best developed through the laboratory/field based

AN N \\":v,\\ experiences:
2N \S

Lo £
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c. Follow ethics and standards.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ~Affective Domain Taxonomy” should gradually increase as planned

below:
e “Valuing Level” in 1% year
e Organising Level” in 2™ year
o “Characterising Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

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.

]\?0 Equipment Name with Broad Specifications | EI\;(:
1 Drawing Table with Drawing Board of A1 or full imperial size All
2 | Drawing sheet of A2 or half imperial size All
3 Models of various types of solids 2
4 | Models of cut section of various solids 3
S Models of cut sections of objects 4
| 6 | Models of Mechanical Components 5
| 7 | Models of objects with inclined surfaces 6
| 8 Specimen library of various rivet heads, foundation bolts, welding joints, 7
| valves and pipe fittings
| 9 Set of various industrial drawings being used by industries All
| 10 | Set of drawings sheets mentioned in section 6.0 could be developed by All
| experienced teachers and made available on the MSBTE portal to be used as
| reference/standards o
| 11 | Drawing equipment’s and instruments for class room teaching-large size: All
a, T-square or Drafting Machine
b. Set squares (45" and 30%- 60"
c. Protractor
| d. Drawing instrument box (containing set of compasses and dividers)
| 12 | Interactive board with LCD overhead projector All

8. UNDERPINNING THEORY COMPONENTS

The following topics are to be taught and assessed in order to develop the sample UOs given

below for achieving the COs to attain the identified competency. More UOs could be added.

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit-1 la. Classify various | 1.1 Projection of straight lines with following
Projection positions of lines with | positions:
of straight respect to projection a) Parallel to both the planes.
lines and planes b) Perpendicular to one plane.
planes | 1b. Draw projection of lines ¢) Inclined to one plane and parallel to the [

in different positions other.

NSBTE — Updated On 20122017 Page 5 of 9
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
based on given situation. d) Inclined to both the planes.
lc. Classify various types of | 1.2 Traces of a Line.
| planes according to 1.3 Projection of Planes with following
orientations. orientations:
| 1d. Draw projection of i. Plane parallel to one principal plane and
| planes with different perpendicular to the other.
| orientations based on ii. Plane inclined to one principal plane and
given situation perpendicular to the other
| Unit—11 2a. Classify various types of | 2.1 Types of Solids '
: Projection solids. 2.2 Projection of the following solids:
of solids 2b. Explain orientation of a) Regular Polyhedron — Tetrahedron,
| axis with respect to Hexahedron (cube)
: projection planes. b) Regular prisms and Pyramids —
2c. Draw projection of given Triangular, Square, Pentagonal,
standard regular solids Hexagonal
like polyhedron, prisms. | ¢) Regular solids of Revolution — Cylinder,
pyramids, solids of Cone, Sphere.
revolution. | With Axis:
i, Perpendicular to one of the principal
projection plane. |
ii. Inclined to one of the principal plane and |
parallel to the other. |
___[iii.Parallel to both principal planes |
Unit—JII 3a. Describe cutting planes 3.1 Sectional Views and True shape of the
Sections of and their orientation with | section for the solids mentioned in Unit 11
solids respect to given solid and with section plane in following positions:
projection planes, | 1 parallel to one of the principal projection
3b. Explain significance of | plane
sectional view and true il inclined to one and perpendicular to the
shape. other principal projection plane
3c. Draw sectional view of Note: Position of solid is restricted to the
given solid. JSollowing:
3d. Draw true shape of the 1. Axis parallel to both principal projection
section of given solid planes
with mentioned axis ii.  Axis perpendicular to one and parallel to
orientation. the other principal projection plane
Unit-1V 4a. Classify various types of | 4.1 Cutting plane line
Sectional sectional views. 4.2 Types of sectional views: Full section,
orthograp | 4b. Explain sectioning and Half section, Partial or broken section,
hic views hatching conventions, Revolved section, Removed section, offset
4c. Convert pictorial views section, Aligned section.
of given object into 4.3 Sectioning conventions
sectional orthographic 4.4 Hatching or section lines
VIiEws. 4.5 Conversion of pictorial views into
4d. Interpret the given sectional orthographic views
drawing. - -
Unit— V S5a. Interpret the given views. ' 5.1 Draw Missing lines and views from the
| Missing 5b. Draw the missing view given orthographic views
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| Unit Unit Outcomes (UOs) Topics and Sub-topics a.  Student should maintain a separate A3 size sketch book which will be the part of term
| (in cognitive domain) ‘ work and submit it along with drawing sheets. Following assignment should be drawn
and ' from given situation, 52 Auxiliary planes and views _‘ in the sketch book
Auxiliary | 5c. Interpret given Auxiliary = 5.3 Draw Auxiliary view from the given i Minimum 5 problems each on Unit No I to VL,
views | view orthographic views | i Free hand sketches. All types of machine elements mentioned in Unit no-V1
5d. Draw Auxiliary view 5.4 Complete the partial view from the given i Note- Problems on sheet and in the sketch book should be different,
‘ based on given situation auxiliary and other principal view I b Students should collect Production drawings, Layouts from nearby
Unit V1 [6a. Identify various " 6.1 Draw Free hand sketches/conventional | workshops/industries and try visualize the part from the given views
Free Hand ‘ engineering components representation of: ¢ Each student should explain at least one problem for construction and method of
sketches/co and their materials in the i Rivet heads drawing in sheet to all batch colleagues. Teacher will assign the problem of particular
| nventional given sectional view. il Riveted joints: Lap Joint — Single and sheet/assngnmen_t to be explained to each stude\nt batch. o
representa | 6b. Draw Free hand Double Riveted, Butt Joint — Single strap, d  Each stud;nt w1-1| assess at least one sheet of other stud'ems (May be a group ‘of 5-6
| tion sketches/conventional Double Strap : students identified by teacher can be. taken) and w1!l note dpwn the Amlstake‘s‘
representation of given iii  Foundation bolts: Eye and Lewis | committed by them. Student will also guide the students for correcting the mistakes, if
engineering components. | iv  Couplings: Muff, Protected Flange and | iy
Flexible Flange
v Pulleys: Rope and V-Belt 11.  SUGGESTED Sl"EClAL INSTRUCTIONAL STRATEGIES (ifany} i
| vi  Welding joints Th;se are sample' strategies, which the teacher can use to accelerate the attainment of the
6.2 Common engineering materials used in various outcomes in this course: ] )
| above components and their conventional a.  Massive open online courses (MOOCs) may be used to teach various topics/sub
N representation in section. | topies. - ]
Nore: To attain the COs and competency, above listed UOs need to be underiaken to achieve b ‘Lin sectton' No. 4 does not i only the traditional lecture method, but different
the “Application Level’ of Bloom's ‘Cognitive Domain Taxonomy'. types of teaching methods and media that are to be employed to develop the outcomes
c.  About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
Unit Unit Title |Teaching | Distribution of Theory Marks gulldelme feh detal_ls) -
No. Hours R U A Total d. Wlthv Tespect to 1tem. No. 10, t‘ea‘c‘hers need to ensure to create opportunities and
Level | Level | Level | Marks provisions for co-curricular activities.
— - - - e Guide student(s) in undertaking micro-projects.
! Projection of straight Lines and | LU ) 02 U LU f. Show video/animation films to explain sectional orthographic and missing views and
Plar}es - - other topics.
11 PrOI?Cthn of solids | 06 > 02 10 12 g Use charts and industrial drawing/drawing sheets developed by experienced faculty to
|10 Section of solids 08 - 02 10 12 teach standard symbols and current industrial/teaching practices.
|_1V_ | Sectional orthographic views 08 = 02 10 12 h.  Assign different types of micro projects.
V__| Missing and Auxiliary views 12 02 | 04 | 12 18 i Use wooden models to explain the problems
V1 | Free hand/conventional representation 04 04 | 02 - 06 j- Show the actual parts / models of machine elements mentioned in Unit VI
Total 48 06 14 50 70 k. Use Computer Aided Instructional software for teaching various concepts
Legends: R=Remember. U=Understand, A=Apply und above (Bloom's Revised taxonomy)
Note: This specification table provides general guidelines to assist studen! for their learning 12. SUGGESTED MICRO-PROJECTS
and to teachers to teach and assess students with respect to attainment of LOs. The actual Only one micro-project is planned to be undertaken by a student that needs to be assigned to
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may him/her in the beginning of the semester. In the first four semesters, the micro-project are
vary from above table. group-based. However, in the fifth and sixth semesters, it should be preferably be individually

undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. I[n special situations where groups have to
be formed for micro-projects, the number of students in the group should nor exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a

10.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning. following are the suggested student-related -
co-curricular activities which can be undertaken to accelerate the attainment of the various /25

outcomss in this course: Students should conduct following activities and prepare reports of ‘-/ _,___’5. xi_-‘o
about 5 pages for each activity, also collect/record physical evidences for their (student’s) =
portfolis which will be useful for their placement interviews: i
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seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

Suggestive lists of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:

a.  Wood/Thermocol Related Jobs: Students should use the wooden/thermocol models
and verify the correctness of views drawn in the problems solved in the sketch book.

b. Production drawings: Each student of the batch should collect at least one
production drawings from local workshops or industry and list various types of
sections used in the drawings

c. Production drawings: Each student should be given 10 problems in which two views
of the objects are given with missing lines. Student should identify the missing lines
and complete the views.

d.  Thermocol Models: The teacher will assign one set of orthographic views/auxiliary
views and ask the student to develop 3D thermocol models of the same.

€. Students should collect samples / catalogues of the standard mzchanical components
available in the market.

13.  SUGGESTED LEARNING RESOURCES

;(') Title of Book Author Publication
T . . Charotar Publishing House Pvt. Anand,
| Engineering Drawing | Bhatt, N.D. Guiarat Ltd.: ISBN No, 978-93-80358-55-0
2 . . . Charotar Publishing House Pvt Ltd.
[ECHnCIPTEFg  §f BiEt NS Anand, Gujarat, ISBN No. 978-93-80358-
Panchal, V.M 69-7

3. | Engineering Drawing | Narayana, K.L. ; | Scitech Publications India Pvt. Ltd.
Kannaiah, P. ISBN No. 978-81-8371-422-8

4. | Machine Drawing Singh, Ajeet Tata McGraw Hill Education, New Delhi
ISBN No.: 0 -07-065992-3
5. | Engineering Drawing | Agrawal, Tata McGraw Hill Education, New Delhi
Basant; | ISBN No. 10: 007 -066863 - 9

__i\érawal, C.M. |

14.  SUGGESTED SOFTWARE/LEARNING WEBSITES
http://www.youtube.com/watch?v=01YPja2wCYQ
http://www.youtube.com/watch?v=9A GD4tihjCg& feature=plcp
http://www.youtube.com/watch?v=n65NU32inQU
http://www.youtube.com/watch?v=tyR VsSsNiUQ
http://www.youtube.com/watch?v=_M5eYB6056M
http://www.youtube.com/watch?v=UyROI-bAMu4
http://www.youtube.com/watch?v=eix8xbqb93s
http://www.youtube.com/watch?v=kWOl6ttDTBc
http://www.youtube.com/watch?v=gIbrO2jtoa8& feature=related
http://www.youtube.com/watch?v=PXgkBadGHEE
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