MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
Diploma Programme in Electronics and Telecommunication Engineering
I — Scheme

Programme Educational Objectives (PEO) (What s/he will continue to do even after 3-5 years of
working in the industry)

PEO 1. Provide socially responsible, environment friendly solutions to Electronics and
Telecommunication engineering related broad-based problems adapting professional ethics.

PEO 2. Adapt state-of-the-art Electronics and Telecommunication engineering broad-based
technologies to work in multi-disciplinary work environments.

PEO 3. Solve broad-based problems individually and as a team member communicating effectively
in the world of work.

Program Outcomes (PO) given by NBA. (What s/he will be able to do at the entry point of
industry soon after diploma programme)

PO 1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic engineering to
solve the broad-based Electronics and Telecommunication engineering problems.

PO 2. Discipline knowledge: Apply Electronics and Telecommunication engineering knowledge to
solve broad-based Electronics and Telecommunications engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the results to
solve broad-based Electronics and Telecommunication engineering problems.

PO 4. Engineering tools: Apply relevant Electronics and Telecommunications technologies and
tools with an understanding of the limitations.

PO 5. The engineer and society: Assess societal, health, safety, legal and cultural issues and the
consequent  responsibilities relevant to practice in field of Electronics and
Telecommunication engineering.

PO 6. Environment and sustainability: Apply Electronics and Telecommunication engineering
solutions also for sustainable development practices in societal and environmental contexts.

PO 7. Ethics: Apply ethical principles for commitment to professional ethics, responsibilities and
norms of the practice also in the field of Electronics and Telecommunication engineering.

PO 8. Individual and team work: Function effectively as a leader and team member in diverse/
multidisciplinary teams.

PO 9. Communication: Communicate effectively in oral and written form.

PO 10. Life-long learning: Engage in independent and life-long learning activities in the context of
technological changes also in the Electronics and Telecommunication engineering and
allied industry.

Program Specific Outcomes (PSO) (What s/he will be able to do in the Electronics and
Telecommunication engineering specific industry soon after the diploma programme)

PSO 1. Electronics and Telecommunication Systems: Maintain various types of Electronics and
Telecommunication systems.



PSO 2. EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits.

Notes for All the Semesters

1. Every student has to separately pass in End-Semester-Examination (ESE) for both theory
and practical by securing minimum of 40% marks, (i.e. 30 out of 75, 28 out of 70, 20 out of
50, and 10 out of 25).

2. Progressive Assessment (PA) for Theory includes Written Exam/micro projects/
Assignment/Quiz/Presentations/attendance according to the nature of the course. The
scheme and schedule for progressive assessment should be informed to the students and
discussed with them at the start of the term. This scheme should also be informed in writing
to the principal of the institute.

3. Teachers need to give marks judiciously for PA of theory and practical so that there is
always a reasonable correlation between the ESE marks obtained by the student and the PA
marks given by respective teachers for the same student. In case the PA marks in some
courses of some students seems to be relatively inflated in comparison to ESE marks, then
MSBTE may review the PA records of such students.

4. For developing self-directed learning skills, from each course about 15-20% of the
topics/sub-topics, which are relatively simpler or descriptive in nature are to be given to the
students for self-study and proper learning of these topics should be assured through
classroom presentations by students (see implementation guideline for details).

5. Passing Criterion for Theory and Practical Courses for all Semesters

a. Passing Criterion for Theory course: - Each Theory course consists of 2 components,
ESE (End Semester Examination) and PA (Progressive Assessment)

(i) The passing criterion for each theory course is obtaining minimum 40% of marks
allotted to ESE & PA component together. [i.e. for total marks of ESE (70 marks) +
PA(30 marks) together = (Total 70+30 =100), obtaining minimum 40 marks are
mandatory for passing the Theory course.]

(ii) To qualify for above condition (i), obtaining minimum 40% of marks allotted to ESE
component is mandatory. [i.e. for total marks of ESE = 70, obtaining minimum 28
marks are mandatory. For passing ESE component)

b. Passing Criterion for Practical course: - Practical course consists of 2 components,
ESE (End Semester Examination) and PA (Progressive Assessment)

(i) ESE and PA components of Practical course are independent head of passing.

(if) The passing criterion for ESE component is obtaining minimum 40 % of marks
allotted to ESE component. [i.e. for total marks of ESE= 25, obtaining minimum 10
marks are mandatory for passing in ESE component]

(iii) The passing criterion for PA component is obtaining minimum 40 % of marks
allotted to PA component. [i.e. for total marks of PA= 25, obtaining minimum 10
marks are mandatory for passing in PA component]

Note: - If Candidate not securing minimum marks for passing in the PA part of practical
of any course of any semester then the candidate shall be declared as detained for
that semester.



Maharashtra State Board of Technical Education, Mumbai

l!lj Teaching and Examination Scheme for Post S.S.C. Diploma Courses

Course Name : Mechanical / Civil / Chemical / Computer / Electronics / Electrical / Textile Engineering Groups

Course Code : CE/CR/CS/CH/PS/CM/CO/IF/CW/DE/EJ/EN/EQ/ET/EX/IE/MU/EE/EP/EU/IS/IC/AE/FG/ME/PG/PT/DC/TX/TC / I.

Duration of Course: 6 Semesters With Effect From Academic Year: 2017 - 18

Semester : First Duration : 16 Weeks

Tjeaching | Examination Scheme
Scheme
S. Abbre Sub Credit i Grand
Course Title +O0 d Theory Practical
N viation | Code | | T ‘(“T“’) Paper ESE | PA Total ESE PA Total fotal
I Hrs. Max Min | Max | Min | Max | Min Max Min | Max | Min Max | Min
1 | English ENG | 22101 | 3 | -- 5 3 70 28 | 30% | 00 | 100 | 40 | 25@ 10 25 | 10 50 20 150
A " Physics 2 | - 4 15% | 00 25 10 25 | 10 50 20
| 2 ga.s‘c ai BSC | 22102 2 | 70%% | 28 100 | 40 22 . 200
cience Chemistry 2 | - 4 | 15% 00 25@ 10 25 10 50 20
3 | Basic Mthematics BMS | 22103 | 4 | 2 | -- 6 3 70 28 30 | 00 | 100 | 40 - e - s - | 100
4 | Fundamentals of ICT ICT 22001 | 2 | --| 2 4 -- -- -- = | = -- - | 25@~ | 10 | 25~ | 10 50 20 50
| Engineering Graphics (For '
CE, CR,CS, ME, AE, PG, PT, FG, EGM | 22002 | 2 | --| 4 6 - - -- - -- -- -- S0@ | 20 | 50~ | 20 100 | 40 100
< | EE,EP,EU.CH.PS. DC, TC. TX '
" | Engineering Graphics (For [
: DE.EJ,ET,EN, EX, EQ, IC, IE. EGE 22003 2 |- 4 6 -- - - - - - - 50@ 20 50~ 20 100 | 40 100
[ IS, MU . CO, CM, CW. IF)
| i Workshop Practice. (For
: | CE.CRCS,ME, AE, PG. PT, FG, WPM | 22004 | -~ |- | 4 4 -- - -- -- -- -- -- 50@ | 20 | 50~ | 20 100 | 40 100
| . | EEEP.EU,CH.PS)
Workshop Practice. (ForCO, | ywpe | 22005 | - | - | 4 4 " - | - | = |« | =« | -] 50@]| 20 |50~| 20 | 100 | 40 | 100
CM, CW. IR |
6 -
Workshop Practice. (For DE,
EJ, ET.EN, EX, EQ,IC. IE, IS, WPE | 22006 | -- | -- | 4 4 -- - - -- - -- - 50@ 20 50~ 20 100 | 40 100
MU )
| }’t’jogghoﬁ’ Practice. (ForTX. | wpT | 22007 | — [~ | 4 | 4 - - - | - | = | = | = | s0@]| 20 |50~| 20 | 100 | 40 | 100
' Total | 15 | 2 | 16 | 33 -- 210 -- 90 -- 300 -- 200 -- 200 .- 400 | -- 700

Student Contact Hours Per Week: 33 Hrs.
Theory and practical periods of 60 minutes each. )
Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination , » Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5 marks each for Physics and Chemistry) to facilitate integration of COs and the remaining 20 marks is ‘
the average of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs.

Medium of Instruction: English
Total Marks : 700

|
~ For the courses having ONLY Practical Examination, the PA has two parts, marks for :

(i) Practical Part - 60% of total marks (ii) Micro-Project Part - 40% of total marks
» Candidate remaining absent in practical examination of any one part of Basic Science course i.e. Physics, Chemistry will be declare as Absent in Mark
List and has to appear for examination. The marks of the part for which candidate was present will not be processed or carried forward.
> If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candidate shall be

declared as “Detained” for that semester.
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English (Common) 1" Scheme

Program Name : All Branches of Diploma in Engincering and Technology.

Program Code : CE/CR/CS/CH/PS/CM/CO/IF/CW/DE/EJ/JEN/EQ/ET/EX/NE/MU/EE/EP/EU/IS/IC/AE
[FG/ME/PG/PT/DC/TX/TC

Semester : First

Course Title : English

Course Code  : 22101

1. RATIONALE

English language skills have become inevitable in the era of globalization, The skills of

language contribute substantially to the career of engineering profession, where almost all the
service manuals, installation and commissioning manuals of the various equipment are in
English and technologist has to interpret them correctly. Competency in English is need of the
hour. not only for Indian industry. but also worldwide, where diploma engineers have the
employable opportunity. Therefore, the basic English skills- listening, speaking, reading and
writing have become almost mandatory for employability, This course is therefore designed to
help the students to communicate in English effectively

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

¢ Communicate in English in spoken and written form cffectively.

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. Formulate grammatically correct sentences
Summarise comprehension passages
Compose dialogues and paragraphs for different situations.
Use refevant words as per context
Deliver prepared speeches to express ideas, thoughts and emotions,

e a0 o

4. TEACHING AND EXAMINATION SCHEME

English (Common) “I' Scheme

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
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.

Teaching Examination Scheme
Scheme
| Crf‘(lil Theory Practieal
Lo | T e L_ESE PA Total ESE PA___ | Total
| Hirs.  Max | Min § Max Min | Max | Min | Max Min | Max | Min | Max | Min
3[= ]2 50| 3 70|28 300 |00| 100 | 40| 23@ | 10 | 25 o | s0 | 20

(%): Under the theory PA. out of 30 marks. 10 marks are for micro-project assessment to
facilitate integration of COs and the remaining 20 marks is the average of 2 tests (o be taken
during the semester for the assessment of the cognitive domain UQOs 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

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

MSBTE Final Copy Dt. 07.03.2017 Page 1 of 8 1

S. . Unit | APPTOX.
No. . Practical Outcomes (PrOs) No. Hr's.
| required
Use ‘language laboratory’ for different practical tasks
| Make sentences using correct articles. 1 2
2 Construct sentences using correct prepositions. I 2*
3 Formulate sentences using correct conjunctions/connectors. 1 2
4 Rewrite sentences using relevant forms of verbs. I 2%
5 Change the voice from active to passive and vice —versa. I 2%
6 | Chanue the narration direct to indirect and vice —versa. 1 2% .
7 | Repeat words on Language Lab software after listening to them. I 2%
8 Deliver oral presentations using correct grammar. I 2*
MSBTE Final Copy Dt. 07.05.2017 Page 2 of 8 11



English {Common) I" Scheme

[ 1. | Approx. |
o Practical Outcomes (PrOs) o [l)-lprs.
No. No. A
required
| 9 Write short paragraphs emphasizing on syntax. i [ O O [
10 | Compose dialogues on various situations. m | 2
11 | Enact a role play [11 2%
] 12 | Construct sentences using idioms. v 2*
| 13 | Narrate anecdotes of various situations. v 2
| 14 | Construct sentences using various collocations. v 2
| 15 | Answer questions based on the given passage. IV | 2
| 16 | Use correct pronunciations and voice modulation while reading v 2%
| | articles from different sources.
[ 17 | Deliver prepared speeches on the given topic. \ 2* |
| 18 | Repeat dialogues on Language Lab software after listening to them. \% 2 |
[ Total 36 |
Note

1. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
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
reaches the ‘Precision Level' of Dave'’s ‘Psychomotor Domain Taxonomy’ 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 givzn below:

| S.No. Performance Indicators Weightage in % |
a. Setting up of language laboratory 10
b Using the language laboratory skillfully 30
c. | Follow Safety measures 10

| d | Work in teams 20

| e | Respond to given questions 10

| £ | Self-learning 20

| 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 safety practices

b. Maintain Cleanliness.

¢. Demonstrate working as a leader/a team member

d. Follow ethics.

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 3" year.

MSBTE Final Copy Dt 07.05.2017 Page 3 of 8
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1 Suhesiy

7 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The following topics/subtopics is to be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

‘ Nso Equipment Name with Broad Specifications . SE;J[:)

|1 Language Lab with relevant software and Computer system with all necessary ‘ All
components like: Motherboard, Random Access Memory (RAM), Read-Only
Memory (ROM), Graphic cards, Sound Cards, Internal Hard Disk Drives,
DVD drive, Network Interface Card

[2 LCD Projector with document reader | Al

| 3 | Smart Board with networking | All

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

Unit Unit Qutcomes (UOs) Topics and Sub-topics |
| (in cognitive domain) '
| Writing Skills__ | Speaking Skills___| |

| Unit—1 la. Use relevant articles [Ig. Formulate 1.1. Articles: Definite and |
Applied in constructing grammatically correct Indefinite [
Grammar sentences | sentences for the |.2. Prepositions: Usage
Ib. Apply prepositions specified situation. 1.3. Conjunctions:
| to construct lh. Use relevant Coordinating and
meaningful Prepositions for the Subordinating
sentences situation mentioned. |1 4. Types of sentences:
lc. ldentify I1. Apply relevant Assertive, Imperative,
conjunctions to conjunctions to use Exclamatory,
connect phrases and idiomatic language Interrogative
clauses in the for the given 1.5. Tenses - Present
specitied sentences. situation. Tense (Simple,
1d. Use correct form of |Ij. Apply the relevant Continuous, Perfect) -
tenses In given voice in formal Past Tense (Simple,
situation. communication for Continuous, Perfect) -
le. Change the active the given passage. Future Tense (Simple) |
and passive voice 1k. Use relevant 1.6. Active and Passive |
from the specified narrations for the Voice
passage/list. given situat:on 1.7 Direct and Indirect
1f. Change the Speech
narration for the
given situation |
Unit—I1 2a. Answer the given |2e Pronounce the words |2.1 Scen Passages From
//ﬁma\ Comprehe questions of the correctly in the given Msbte Work Book
'#-P;f""“"»\_j;-'_ _ | nsion specified passage. passage. 2.2 Importance Of
£ {‘, 2b. Formulate sentences |2f. Give oral instructions Comprehension
S A U ‘¢:“} using the given new with correct 2.3 Unseen Passages
i) o —S-3 | words | pronunciation and 2.4 Interpretation Of
‘ M MSBTE Final Copy Dt. 07.052017 Page 4 of 8 1
N LA



English (Commion)

I Scheme

Unit

Unit Outcomes (UOs)

(in cognitive domain)

Writing Skills

Speaking Skills

Topics and Sub-topics

2c. Use correct syntax
to construct
meaningful
sentences for the
given situation.,

| 2d. Answer the

questions on the
given unseen
passage.

Unit—IH
Paragraph
and
Dialogue
Writing

3a. Differentiate the
given types of
paragraphs with
justification.

3b. Formulate a
paragraph in words
with synchronized
sentence structure
on the given
situation / topic.

3c. Explain the theme
on given paragraph
precisely

2g.

intonation for the
given situation.
Answer the questions
orally on the given
unseen passage with

correct pronunciation. |

Passages In Written
And Spoken Form

. Summarise the given

. Take part in debates

paragraph with
correct pronunciation
and intonation.

with correct
pronunciation,
intonation and using
verbal and non-verbal
gestures on the given
themes

3.1 Types of Paragraph

i. Technical

ii. Descriptive
iii. Narrative
iv, Compare and

Contrast
3.2 Dialogue Writing
1. Greetings
ii. Development of
Dialogue

ili. Closing Sentence

| Unit=1V
Vocabular

y
Building

4a Remove the spelling
errors in the given
sentences/paragraph

4b. Use relevant words
to correctly express
for the given
themes/situation

4¢. Use the collocations
correctly

4d. Construct sentences
using given idioms

de.

4f.

4g.

Speak in specified |
formal situations with
correct pronunciation
Speak in specified
informal situations
with correct
pronunciation

Speak sentences using
relevant collocations

4 1. Rules of Spelling

4.2. Words Often
Confused

4.3 Collocations

4 4 Idioms

Unit-V
Speeches

Sa. Develop a welcome
speech on the given
theme/situation

Sb. Develop a farewell
speech for the given
theme/situation.

Sc. Formulate a speech
for introducing a
guest in the given
situation.

5d. Develop a vote of
thanks for the given

Se

5f.

Introduce oneself with |
correct pronunciation,
intonation and using
verbal and non-verbal
gestures.

Give extempore talks
with correct
pronunciation,
intonation and using
verbal and non-verbal
gestures for the given
theme/ situation.

5.1. Importance of
Public Speaking

5.2 Characteristics of
Good Speech

5.3. Welcome Speech

5.4. Farewell Speech

5.5. Introducing a Guest

5.6. Vote of Thanks

MSBTE Final Copy Dt. 07.05.2017
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Unit Unit Outcomes (UOs)
(in cognitive domain)
Writing Skills Speaking Skills

Topics and Sub-topics

situation. |

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Blooms'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

I | Applied Grammar 12 02 04 08 14

11 Comprehension 20 05 06 13 24

111 | Paragraph and Dialogue Writing 06 02 04 06 12

IV | Vocabulary Building 06 02 04 06 12

V | Speeches 04 02 02 04 08

Total 48 13 20 37 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 to 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 may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory leamning, 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 find and write the meanings of words.

b. Listen to TV news.

¢. Read articles from magazines/newspapers.

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
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.
c. 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. Armrange various communication activities using functional grammar.
b. Show video/animation films to develop listening skills and enhance vocabulary.
¢. Use real life situations for explanation.

MSBTE Final Copy Dt. 07.05.2017 Page 6 of 8 11



Engl sh (Common) 1" Sehenie

d. Prepare and give oral presentations
¢. Guide micro-projects in groups as well as individually.

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 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 practicals PrOs, UOs and ADOs. The micro-project could
be industry application based, intemet-based. workshop-based. laboratorv-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 dyring 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
stucent 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. Develop language games, activities, crossword puzzles enhancing word power to be
used in English language.
b. Prepare advertisement for five technical projects using contextual vocabulary.
¢. After studying standard English newspapers, prepare a booklet identifying various
grammatical aspects of sentences.
d. Prepare a booklet of the interviewing any successful person in your locality in context
with his life journey, inspiration, social contribution, role model and keys to success
e. Prepare a booklet of the contribution of eminent Indian scientists and develop well
organized paragraphs.
f. Summarise the contents of a famous book/books. [fiction/non fiction]
g. Prepare a collage using different idioms with their origins and their contextual usage

13.  SUGGESTED LEARNING RESOURCES

|
NS('). Title of Book | Author Publication |

English Workbook | MSBTE MSBTE, Mumbai, 2017

2 | Effective English | Kumar, E. Suresh; Pearson Education, Noida, New Delhi,
with CD Sreehari, P.; | 2009 ISBN: 978-81-317-3100-0

Savithri, J.

3 | English Grammar | Gnanamurali. M S. Chand and Co. New Delhi. 2011
at Glance ISBN:9788121929042 .

< | Essential English | Murphy, Raymond Cambridge University Press, New |

‘ Grammar Delhi, Third edition, 2011, ISBN: 9780-
! 0-521-67580-9

s ‘ Living English Allen. W.S. Pearson Education, New Delhi, Fifth

Structure | edition, 2009, ISBN:108131728498,99

14. SOFTWARE/LEARNING WEBSITES
a. https://www.britishcouncil.in/english/learn-online
b. http://leamerglish.britishcouncil.org/en/content

MSBTE Final Copy Dt 07.052017 Page 7 of 8

English (Common

T Selirii

¢. http://www talkenglish.com/
d. languagelabsystem .com
e www wordsworthelt com
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Basic Seicnce (common) °I" Scheme

Course Name  : All Branches of Diploma in Engineering and Technology.
: CE/CR/CS/CH/PS/CM/CO/IF/CW/DE/EJEN/EQ/ET/EX/IE/MU/EE/EP/EVU/IS/IC/AE

[FG/ME/PG/PT/DC/TX/TC

Course Code

Semester : First
Subject Title : Basic Science (Physics & Chemistry)

Subject Code  :22102

1. RATIONALE

Diploma engineers (also called technologists) have to deal with various materials and
machines. This course is designed with some fundamental information to help the
technologists apply the basic concepts and principles of physics and chemistry to solve broad-
based engineering probiems. The study of basic principles of sciences and the concepts
related to various materials such as metals. alloys. inorganic salts, polymers, lubricants,
paints, varnishes. adhesives, heat, electricity, magnetism, optics, semiconductors and others
will help in understanding the technology courses where emphasis is on the applications of

these in different technology applications.

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 broad-based engincering problems applying principles of physics and
chemistry.

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. Estimate errors in the measurement of physical quantities.

b Apply the principles of electricity and magnetism to solve engineering problems.
¢ Use the basic principles of heat and optics in related engineering applications.

d. Apply the catalysis process in industries

. Use corrosion preventive measures in industry.

i

Use relevant engineering materials in industry

4. TEACHING AND EXAMINATION SCHEME

Tes T
Carhing Examination Scheme
Scheme
| Credit Theory Practical
AT+ T
L, T, P (LT P)| Paper ESE PA Total ESE PA Totul
| Hrs, [Max [Min| Max Min | Max | Min| DMax Min | Max | Min | Max | Min
I 3 ! [ 157 00 | [ 25@ 10 25 10 | 50 20
! — 2 0% 28 I————— 100 | 40 7 T T i
= |z | 4 15% | 00 25 J 10 25 1 1o J 50 20

(%): Under the theory PA. our of 30 marks. 10 marks are for micro-project assessment (3
marks each for Physics and Chemisiry) to facilitate integration of COs and the remaining 20
marks is the average of 2 tests to be taken during the semester for the assessment of the 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
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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/ 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.

Unit Approx.
Practical Qutcomes (PrOs) N Hrs.
No. .
Required
Physics
MSBTE Final Copy Dt. 07.05.2017 Page 2 of 11 ]




Basiz Scicnce (common) I' Scheme
.. | Approx.
c Practical Outcomes (PrOs) unig | ll)-lpr's
No. No. .
Required
1 Use Vemier caliper to : 1 02¢
(i) Measure dimensions of given objects.
(if) Measure the dimensions of objects of known dimensions.
(iii) Estimate the errors in measursment.
2 | Use Screw gauge to: I 02*
(i) Measure dimensions of given objects.
(if) Measure the dimensions of objects of known dimensions.
(iii) Estimate the errors in measurement.
3 Use Spherometer to measure radius of curvature of any curved I 02
| surface.
4 Use Ohm’s law to solve circuit problenis, 11 02*
5| Determine the specific resistance of given wire. I | 02+
| 6 | Use the principle of series resistance in solving electrical n | 02
| engineering problems.
7 Use the principle of parallel resistance in solving electrical 11 02
engineering problems
8 Use magnetic compass to draw the magnetic lines of forces of Il 02*
magnet of different shapes.
9 Use magnetic compass to determine the neutral points when 1 02
| (1) North pole of bar magnets points towards the north pole of
earth.
(i) South pole of bar magnets points towards the north pole of
earth.
10 | Use p-n junction diode to draw forward bias and reverse bias I-V 1I 02*
characteristics.
| 11 | Determine forbidden encrey band gap in semiconductors. 11 02
12 | Determine the pressure-volume relation using Boyle’s law. 11| 02 |
13 | Use Joule’s calorimeter to determine Joule’s mechanical/electrical I ‘ 02*
cquivalent of heat. |
14 | Use Searle's thermal conductivity apparatus to find co-efficient of 11 02*
| thermal conductivity of a given material.
15 | Use pin method to determine refractive index of prism. 11 02*
16 | Determine the refractive index of glass slab using TIR 11 02
phenomenon.
Chemistry
17 | Identify cation in given ionic solt:tions. I\Y% 02*
18 | Identify anion in given ionic solutions. v 02
19 | Determine the percentage of iron in the given sample using redox Iv, 02*
titration. \
20 | Prepare the corrosive medium for Aluminium at different \ 02
| temperature. B |
21 | Determine the rate of corrosion on different temperatures for A% ‘ 02*
Aluminium.
22 | Determine the electrode potential of Copper metal. \% 02
23 | Determine the electrode potential of Iron metal. \% 02*
24 | Determine the voltage generated from chemical reaction using Vv 02

MSBTE Final Copy Dt. 07.05.2017
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S. ) Unit | Approx. |
No. Practical Outcomes (PrQs) No. Hr§. ‘
| | Required |
L Daniel Cell | =
25 | Determine the pH value of given solution using pH meter and V 02
| universal indicator.
26 | Determine electrochemical equivalent of Cu metal using Faraday's V 02
first law.
27 | Determine ¢quivalent weizht of metal using Farzday's second law. V 02
28 | Determine the effect of temperature on viscosity fur given VI 02*
lubricating oil using Redwood viscometer-1 |
29 | Determine the steam emulsification number ot given lubricating | 2 02
oil |
30 | Determine the tlash and fire point of given lubricating oil using Vi 02*
Cleveland open cup apparatus.
51 | Determine the flash point of given lubricating oil using Abel's 2 02* A‘
closed cup apparatus.
: 32 Determine thinner content in oil paint | | 02* |
Total 64 |

Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minipm 12 (each in Physies and
Chemistry) or more practical need to be performed. our of which, the practicals marked as
* are compulsory. so that the student reae af Dave’s
Psyehomator Domain Taxonomy” as generally reqi by the industry

ii. The “Process' and 'Product’ related skills associoted with each PrO'is 10 be assessed
according to a suggested sample given below:

the ‘Precision Level

_S. No. Performance Indicators Weightage in %
| __ _ Preparation of experimental set up 20 ]
|2 Setting and operation 20
| 3 Safety measures 10
‘ 4 | Observations and Recording 10
|5 Interpretation of result and Conclusion 20
| 6 Answer o sample questions 10
7 Submission of report in time 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 safety practices.

b. Practice good housekeeping.

¢. Demonstrate working as a leader/a team member.

d. Follow ethical practices.

'il"]'e ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
4 Y

qumnon of the ADOs takes place gradually in the student when s/he undertakes a series of

-gnu.tu,al experiences over a period of time. Moreover, the level of achievement of the ADOs
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according to Krathwoh!’s "Affective Domain Taxonomy’ should gradually increase as planned | Unit Unit Outcomes (U0s) Topics and Sub-topics

below: (in cognitive domain)

° 'Valuin.g‘Levcl' in 115‘ yedar Unit—1 la. Describe the given 1.1 Unit, physical quantities: fundamental

e Organising Level” in 2" year and Units and measurement device and its and derived quantities and their units

o “Characterising Level” in 3" year Measurem application. 1.2 Systems of unit: CGS, MKS, FPS and
ents 1b. Describe with justification SI

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED the device required to 1.3 Dimensions, dimensional formula

The major equipment with broad specification mentioned here will usher in uniformity in measure the radius of 1.4 Errors, types of errors: instrumental,

conduct of PrOs, as well as aid to procure equipment by authorities concerned. | curvature of the given object. systematic and random error,
~ lc. State with justification the estimation of errors: absolute, relative

S . ! . . 3 or in the gi and percentage error, significant

Nso Equipment Name with Broad Specifications 5;1‘:) fnrga;:emzr%t“;?;ntity ﬁguris g g
1| Vernier Calipers: Range: 0-150mm, Resolution: 0.1mm = NIl 1d. Describe the procedure to

2 | Micrometer screw gauge: Range: 0-25mm, Resolution:0.01mm, 2 determine the dimensions of
Accuracy: £0.02mm or better the given physical quantities.

3 Spherometer: range:-10 to +10 mm, LC = 0.01mm 3 = -

4 | Digital multimeter: 3% digit display, 9999 counts, digital multimeter 4,5,6,7, Unie—IT | 2a. Calculate electric field, 2.1 Concept of charge, Coulomb's inverse
measures: Ve, Vg ( 1000V max), Age, Aye (10 amp max), Hz, 21,22, 23 Electricity, potential and potential square law, Electric field, Electric field
Resistance  0-100 MQ), Capacitance and Temperature Magnetism difference of the given static intensity, potential and potential

5 | Resistance Box: 4 decade ranges from 1 ohm to 1KQ ,accuracy 0.1 % -1 *|  4,5,6,7 CLT charge. difienc .

o = " ° Semicondu | 2b. Describe the concept of 2.2 Magnetic field and magnetic field
[6 | Battery eliminator; 0- 12V, 2A 6.7.25.26 ctors given magnetic inten§ity and intensity and its units, magnetic lines
I B — - = flux with relevant units. of force, magnetic flux
17 Boyle’s apparatus: U tube manometer. digital barometer 12 . . . . .
i - = - - - - - - = 2c. Explain the heating effect of | 2.3 Electric current, Ohm's law, specific

8 | Joule’s calorimeter: well insulated 'mechanical/Electrical equivalent of 13 - . . £ seri el
heat the given electric current. resistance, laws o series and paralle

. . 2d. Apply laws of series and combination of resistance, heating
apparatus' in wooden box, digital/analog thermometer v F .
- == - —— - parallel combination in the effect of electric current
9 Searle's thermal conductivity apparatus : Cylindrical copper, aluminum, 14 : T
. iy given electric circuits.
brass. glass and iron rod, steam chamber, digital / analogue thermometer, —— =
. - 2e. Distinguish the given 2.4 Conductors, Insulators and

arrangement for fitting tubes and thermometer : - band

10 | Forbidden energy band gap set up: Oven : temperature range up to 100"C 11 con@uctors, semlconductprs .Serr.ncc.)nductors, .Er?ergy .

it g " ' P ’ and insulators on the basis of intrinsic and extrinsic semiconductors
: ihermometer, micto ammaiseGie digde — energy bands 2.5 p-njunction diode, I-V characteristics
B N B 5] N - | D
1T | pH Te{;er TT;jdl;pg up to pHI14: ambient temp. -40 to 70" C_; pH/mV 24 2f. Explain the -V of p-n junction, applications of p-n
2 ;SO L 'O_n'b"] L o I = = characteristics and junction diode
2 ectronic balance. N ith the scale range.ofo 001g to_SOOgm pan size 100 1_3.17, 19. | applications of the given p-n
. mm:response lime 3-5 sec.: power requirement 90-250 V. 10 watt | 25,26, 31 junction diodes
| 13 | Electric oven inner size 18 "x18 "x187"; temperature range 100 to 230" C. 31 I ; '

T X'[h the capacrlt\' Sl 3 | Unit-TII  [3a. Convert the given 3.1 Heat, temperature, temperature scales
— mmeter 0',2 amp 25.26 Heat and temperature in different 3.2 Modes of transfer of heat, good and bad
|15 | Redwood viscometer- 27 Optics temperature scales. conductors of heat, law of thermal
|16 Clex@and open cup apparatus 29 3b. Describe the properties of the conductivity

17_| Abel's close cup apparatus _ 30 given good and bad 3.3 Boyle’s law, Charle’s law, Gay

i . | conductors of heat. Lussac’s law, perfect gas equation

8. UNDERPINNING THEORY COMPONENTS 3c. Relate the characteristics of |34 Specific heat of gas at constant pressure

The' fqllowmg topics/subtopics are to be taught and assessed in order to develop UOs for the three gas laws. and volume (C, and Cv), ratio of

achieving the COs to attain the identified competency: 3d. Determine the relation specific heats

Unit Unit Outcomes (UiOs)

(in cognitive domain)

Topics and Sub-topics
|

Physics

between specific heats for the
given materials.
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Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
the given mediums. 3.6 Optical fiber: Principle, construction
3. Describe light propagation in and path of light through optical fiber,
the given type of optical applications of optical fibers
fiber.
Chemistry
| Unit-IV 4a. Explain the properties of 4.1 Electronic theory of valency. chemical
Chemical given material based on the bonds: types and characteristics,
bonding bond formation. electrovalent bond, covalent bond,
and 4b. Describe the molecular coordinate bond, hydrogen bond,
Catalysis structure of given sol:d, metallic bond, metallic properties,
liquid and gases. intermolecular force of attraction.
dc. Describe the crystalstructure 4.2 Molecular arrangement in solid. liquid
of the given solids. and gases.
| <d. Select the relevant catalyst 4.3 Structure of solids: crystalline and
for given application. amorphous solid, properties of metallic
solids-, unit cell- of simple cubic, body
centre cubic. face centre cubic,
‘ hexagonal close pack crystals
4.4 Catalysis: Types of catalysis, Catalyst,
Types of Catalyst, Positive Catalyst,
Negative Catalyst, Auto-catalyst,
| Catalytic Promoter and Catalytic
inhibitor, Industrial Application of
Catalyst
Unit-V 5a. Describe the phenomenon of [5.1 Corrosion: Types of corrosion- Dry
Metal tke given type of corrosion corrosion, Wet corrosion. Oxidation
Corrosion, and its prevention corrosion (Atmospheric corrosion due to
its 3b. Identify the different factors oxygen gas). mechanism, Types of
prevention affecting rate of corrosion for oxide film, Wet corrosion mechanism
and the given type of material. | (Hydrogen evolution in acidic medium)
Electroche |5c Select the protective 5.2 Concentration cell corrosion -oxygen
mistry measures to prevent the absorption mechanism in neutral or
corrosion in the given alkaline medium, Pitting corrosion,
corrosive medium, Waterline corrosion, Crevice corrosion.
5.3 Factors affecting the rate of corrosion
[ control: Modification of environment,
Use of protective coatings- coating of
| less active metal like Tin (Tinning),
coating of more active metal like Zinc
(Galvanizing), Anodic and cathodic
protection, Choice of material-using
| pure metal and using metal alloys
3d. Differentiate the salient |5.4 Electrolyte- strong and weak, Non-
features of the given Electrolyte, Electrolytic cell,
electrolytic cell and Electrochemical cell. Cathode, Anode,
electrochemical cell. Electrode potential- oxidation and
Se. Distinguish the given reduction. Construction and working of

MSBTE Final Copy Dt 07.05.2017
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| Unit Unit Outcomes (UOs) Topics and Sub-topics
l_ (in cognitive domain) |
' primary and secondary Daniel cell lonisation and  dissociation |
electrolytic cells 5.5 Faradays first and second law |
5f. Describe the process of 5.6 Primary cell and secondary cell |
electrolysis for the given Electrolysis- Mechanism, Electroplating
electrolyte. and electro-refining of copper. ‘
5g. Describe the process of
electroplating of the given
material
| Unit-VI 6a. ldentify the ingredients of 6.1 Paints: Purpose of applying paint,
Paints, the given paints Characteristics of paints, Ingredients of
Varnishes, 6b. Differentiate salient paints, Function and Examples of each
Insulators, properties of the given paint ingredients
Polymer, and vamish, 6.2 Varnish: Types, Difterence between
Adhesives |6¢c. Describe the properties of paints and varnishes
and insulating materials for the 6.3 Insulators: Characteristics,
Lubricants given application Classification, Properties and
Application of Glass wool, Thermo
Cole
6d, Differentiate the given types  |6.4 Polymer and Monomer, Classification

|

6h.

of structural polymers

¢. Describe the polymerization

process of the given polymer

. Explain the properties and

uses of the given polymer,
elastomer and adhesive

.. Describe the application of

relevant adhesives required
for the given material
Explain the properties of
given type of lubricants

6.5

6.6

6.7

0a the basis of Molecular structure. on
the basis of monomers (homo polymer
andcopolymer). on the basis ol Thermal
behavior(Thermoplastics and
Thermosetting

Types Polymerization Reaction,

Addition Polymerization, Condensation
Polymerization. Synthesis, properties |
and application of Polyethylene.
Polyvinyl chloride. Tetlon Polystyrene,
Phenol formaldehyde. Epoxy Resin
Adhesives: Characteristics.

Classification and their uszas

Labricants: Classitication, properties and
applications |

“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 | | i
I Units and Measurements 06 02 | 03 . 05
11| Electricity, Magnetism and 14 03 | 05 08 16
Semiconductors |

MSBTE Final Copy Dt 07052017

Page 8 of 11



Basic Science (common) “I" Scheme

Unit | Unit Title Teaching Distribution of Theorv Marks
No. Hours R | U A Total
Level Level | Level | Marks

111 | Heat and Optics 12 03 05 06 14

Chemistry
IV | Chemical bonding and Catalysis 08 02 03 04 09
V | Metal Corrosion, prevention and 12 03 04 05 12
| Electrochemistry
VI | Paints, Varnishes, Insulators, 12 03 05 06 14
Polymer Adhesives and Lubricants
Total 64 16 25 | 29 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 to 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 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. Market survey of different resins and compare the following points.
i. Structure
ii. Properties
1. Applications
b. Library survey regarding engineering material used in different industries.
c. Power point presentation or animation for showing different types of bonds or
molecules
d. .Seminar on any relevant topic

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.l0, 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 that needs to be 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 ‘31 /
which are in fact, an integration of PrOs, UOs and ADOs. The micro-project could be industry \f..‘;‘ {4

Basic Scicnce (common) J ‘T Scheme

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. Optical Fiber and TIR: Prepare models by using water and diode laser to
demonstrate total internal reflection and the working of optical fiber.

b. Conductivity: Collect different materials such as metal, plastics, glass etc. and
prepare models to differentiate between good and bad conductor within collected
materials.

c. Gas laws: Prepare models to demonstrate Boyle's laws, Charle's Law and Gay
Lussac’s law using house hold materials.

d. Battery and Cell: Collect wastage material from lab and household and prepare

working model of cell.

Adhesives: Prepare model to demonstrate the applications of various adhesives.

Polymer: Collect the samples of different polymers and list their uses.

g. Series and parallel resistances: Prepare models for combination of series and
parallel resistances using bulbs/ LED.

h. Systems and units: Prepare chart on comparison of systems of units for different
physical quantities.

i. Magnetic flux: Prepare models to demonstrate magnetic lines of lines of forces of
different types of magnets.

j. Dimensional analysis: Prepare chart on dimensions of fundamental and derived
physical quantities and highlights the applications of dimensional analysis.

k. Types of bonds: Prepare chart and models displaying different types of bonds with
examples

1. lonization: Prepare chart displaying ionization phenomenon.

o

13. SUGGESTED LEARNING RESOURCES

NS(; Title of Book Author Publication
1| Physics Textbook | Narlikar, I. V.; Joshi, A. | National Council of Education
Part | - Class X1 W.; Mathur, Anuradha; Research and Training, New Delhi,
etal 2010, ISBN: 8174505083
2 | Physics Textbook Narlikar, J. V_; Joshi, A. | National Council of Education
Part II - Class XI W.; Mathur, Anuradha; Research and Training, New Delhi,
etal 2015, ISBN : 8174505660

. Physics Textbook Narlikar, J.V.; Joshi, A. | National Council of Education
Part [ - Class X11 W.; Ghatak A K. et al Research and Training, New Delhi,
2013, ISBN : 8174506314

(O3]

4 | Physics Textbook Narlikar, J.V; Joshi, A. | National Council of Education

“ Part 1I - Class XII W.; Ghatak A.X. et al Research and Training, New Delhi,

2013, ISBN : 8174506713

5 | Fundamentals of Haliday, David: John Wiley and sons, Hoboken,
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N(; Title of Book | Author Publication

Physics | Resnik, Robert and USA, 2014 ISBN: 812650823X
Walker, Jearl

6 | Engineering Jain and Jain Dhanpat Rai and sons; New Delhi, |
Chemistry 2015, ISBN : 9352160002

7 Engineeﬁng | Dara, S. S. S.Chand. Publication, New Delhi,
Chemistry 2013, ISBN: 8121997658

8 | Fundamental of Bagotsky,V.S. Wiley International N. J.,2005,
| electrochemistry | ISBN: 9780471700586

[
LS

P B PR e R TR

SOFTWARE/LEARNING WEBSITES
http://nptel.ac.in/course.php?disciplineld=115
http://nptel.ac.in/course.php? disciplineld=104
http://hperphysics.phy-astr.gsu.edu/hbase/hph.html
www.physicsclassroom.com
www.physics.org

www.fearofphysics.com
www.sciencejoywagon.com/physicszone
www.science.howstuffworks.com
https://phet.colorado.edu
www.chemistryteaching.com
www.visionlearning.com

www.cheml.com
www.onlinelibrary.wiley com

WWW.ISC.0Tg

www.chemcollective.org
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Program Name : All Branches of Diploma in Engincering and Technology.

Program Code : CE/CR/CS/CH/PS/CM/CO/NF/CW/DE/EJEN/EQ/ET/EX/1E/MU/EE/EP/EU/IS/IC/AE
/FG/ME/PG/PT/DC/TX/TC

Semester : First

Course Title : Mathematics

Course Code 122103

1. RATIONALE

Mathematics is the core course Lo develop the competencies of most of the technological
courses. This basic course of Mathematics is being introduced as a foundation which will help
in developing the competency and the requisite course outcomes in most of the engineering
diploma programmes to cater to the needs of the industry and thereby enhance the
employability. This course is an attempt to initiate the multi-dimensional logical thinking and
reasoning capabilities. It will help to apply the principles of basic mathematics to solve related
technology problems. Hence. the course provides the insight to analyze engineering problems
scientifically using logarithms, determinants, matrices, trigonometry. coordinate geometry.
mensuration and statistics.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
* Solve broad-based technology problems using the principles of basic
mathematics.

3t 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:
Apply the concepts of algebra to solve engineering related problems
Utilize basic concepts of trigonometry to solve elementary engineering problems
Solve basic engineering problems under given conditions of straight lines,
- Solve the problems based on measurement of regular closed figures and regular solids.
Use basic concepts of statistics to solve engineering related problems.

O oo o

4. TEACHING AND EXAMINATION SCHEME

Basic Mathematics (common 1" Scheme

Ec;:]cch,::]cg Examination Scheme
Crediy Theory Practical
L|r|p|dFTD p,-.wi ESE PA Total ESE PA__ | Toul
s, [Max [Min | Max [Min [ Max | Min! Max Min Max Min i Max Min
ilz]-] o 5 [ 7028 500 [oo| 100 [ 40| - - - - | = =

(*): Under the theory PA. Out of 30 marks. 10 marks are for micro-project assessment o
facilitate integration of COs and the remaining 20 marks is the average of 2 tests 1o 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 Theorv Practice: P - Practical: C - Credit,

ESE - End Semester Examination; PA - Progressive Assessment fe |

5. COURSE MAP (with sample COs, Unit Outcomes i.e.UOs 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 tutorials in this section are UOs (i.e. sub-components of the COs) to be developed and
assessed in the student to lead to the attainment of the competency.

NISBTE Final Copy Dt 07.05.2017 Page 1 of 7 11

: Appro.

. Unit pp

Tutorials Hrs.

No. .

| Required
Solve simple problems of Logarithms based on definition and laws. 1| 2
Solve problems on determinant to find area of triangle, and solution T 5
of simultaneous equation by Cramer’s Rules. | |

Solve elementary problems on Algebra of matrices. I 2
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s. . Unit || APPFO-
No. Tutorials No. Hr§.
| Required |
| 4 | Solve solution of Simultaneous Equation using inversion method. 1 2
5 Resolve into partial fraction using linear non repeated, repeated, and | | 2 ||
irreducible factors. il
6 Solve problems on Compound, Allied, multiple and sub multiple | I 5 I
angles.
7 | Practice problems on factorization and de factorization. 11 2
8 Solve problems on inverse circuler trigonometric ratios. 11 2 |
| 9 | Practice problems on equation of straight lines using different forms. | 111 2
Solve problems on perpendicular distance, distance between two | 1l1
10 . . 2
parallel lines, and angle between two lines.
11 | Solve problems on Area, such as rectangle, triangle, and circle. v 2
12 | Solve problems on surface and volume, sphere, cylinder and cone. 1\ 2_ |
13 Solve practice problems on the surface area, volumes and its [V .
applications. -
14 Solve problems on finding range, coefficient of range und mean V 5
| deviation |
| 15 | Solve problems on standard deviation. Vv 2
l' 16 Solve problems on coefficient of variation and comparison of two |V )
| sets.
[ Total 32

revision and practice

7.

8.

MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

UNDERPINNING THEORY COMPONENTS

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

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.

Topics and Sub-topics

Basic Mathematic

mon}

I" Scheme

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) |
‘ problems
Unit- 11 2a. Apply the concept of Compound (2.1 Trigonometric ratios of |
Trigonome angle, allied angle, and multiple Compound, allied, multiple and
try angles to solve the given simple sub-multiple angles (without |
engineering problem(s) proots)
| 2b. Apply the concept of Sub- multiple | 2.2 Factorization and de-factorization
angle to solve the given simple formulae(without proots)
engineering related problem(s) 23 Inverse trigonometric ratios and I
2c. Employ concept of factorization | related problem.
and de-factorization formulae to 2 4 Principle values and relation
solve the given simple engineering | between trigonometric and
problem(s) inverse trigonometric ratio.
2d Investigate given simple problems
utilizing inverse (rigonometric '
. | ratios | ) 1
Unit—III 3a. Calculate angle between given two |3 1 Straight line and slope of straight i
Coordinate straight lines line

Geometry 3b

;3d.

- Identity perpendicular distance 3

Formulate equation of straight lines | a
related to given engineering b
problems

from the given point to the line
Calculate perpendicular distance
between the given two parallel
lines.

oo aos

Angle between two lines
Condition of parallel and
perpendicular lines |
Various forms of straight lines.
Slope point form, two point form
Two points intercept torm

. General form

‘C.

Perpendicular distance trom a
point on the line

Perpendicular distance between
two parallel lines.

1b.

Ic.

1d.

Unit Unit Qutcomes (UQs)
(in cognitive domain)
Unit—1I la. Solve the given simple problem
Algebra based on laws of logarithm. logarithm

Calculate the area of the given
triangle by determinant method.
Solve given system of linear
equations using matrix inversion
method and by Cramer’s rule.
Obtain the proper and improper
partial fraction for the given simple
rational function.

1.1 Logarithm: Concept and laws of

1.2 Determinant and matrices

a. Value of determinant of order 3x3

b. Solutions of simultaneous
equations in three unknowns by
Cramer’s rule.

c. Matrices, algebra of matricss,
transpose adjoint and inverse of
matrices. Solution of
simultaneous equations by matrix
inversion method

d. Types of partial fraction based on
nature of factors and related

MSBTE Final Copy Dt 07.05 2017
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Unit-1V da.

Calculate the area of given triangle i-441

Area of regular closed figures,

Sc.

ungrouped data. 52
Calculate mean and standard

deviation of discrete and grouped

data related to the given simple

engineering problem 53
Determine the variance and
coefficient of variance of given 54

grouped and ungrou_ped data.

Mensurati and circle Area of triangle, square,
on 4b. Determine the area of the given parallelogram, rhombus. trapezium |
square, parallelogram, rhombus and circle
and trapezium, 42 Volume  of  cuboids, cone,
dc. Compute surface area of given cylinders and sphere. ‘
cuboids, sphere, cone and cylinder, |
4d. Determine volume of given | ‘
_ cuboids, sphere, cone and cylinder. |
Unit-V 5a Obtain the range and coefficient of | 51 Range. coefficient of range of
| Statisties range of the given grouped and discrete and grouped data.

Mean deviation and standard
deviation from mean of grouped
and ungrouped data, weighted
means

Variance and coetticient of ‘
variance |
Comparison of two sets of

observation. |

MSBTE Final Copy Dt 07 05 2017
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Unit Unit Outcomes (UQs) Topics and Sub-topics [
(in cognitive domain)

5d Justify the consistency of given ‘

simple sets of data

Note: To attain the COs and competency. above listed Unit Outcomes (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

Unit Unit Title Teaching Distribution of Theory Marks
No. Hours R U A Total
Level Level Level | Marks
I | Algebra - 20 02 08 10 20 |
11| Trigonometry 18 02 08 10 20
111 | Coordinate Geometry 08 02 02 04 08
IV | Mensuration 08 02 02 04 08
V | Statistics 10 02 05 07 14
Total 64 10 25 35 70

Legends: R=Remember, U=Understand, A=Applv and above (Bloom's Revised taxonomy)
Note: This specification table provides general guidelines 1o assist student for their learning
and 1o 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 may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom 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. Identify engineering problems based on real world problems and solve with the use of

free tutorials available on the internet.

b. Use graphical softwares: 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 matrix and use MATLAB to solve these

problems

. Prepare models to explain different concepts.
f. Prepare a seminar on any relevant topic.

[¢]

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.
c. 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

MSBTE Final Copy Dt 07.05.2017 Page 5 of 7 11
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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.

¢. Guide student(s) in undertaking micro-projects.

f. Apply the mathematical concepts leamt in this course to branch specific problems.

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 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 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 concemed faculty.
Prepare charts using determinants to find area of regular shapes.
Prepare models using matrices to solve simple problems based on cryptography.
. Prepare models using matrices to solve simple mixture problems.
Prepare charts displaying regular solids.
. Prepare charts displaying regular closed figures.
Prepare charts for grouped and ungrouped data.

SO0 00 o

13. SUGGESTED LEARNING RESOURCES

]\?(')‘ Title of Book ! Author Publication

1 | Higher Engineering Grewal, B.S. Khanna publications, New Delhi, 2015
Mathematics | ISBN: 8174091955

2 | Advanced Engineering | Krezig, Ervin Wiley Publications, New Delhi, 2014
Mathematics | ISBN :978-0-470-45836-5

3 | Engineering Mathematics | Croft, Anthony | Pearson Education, New Delhi, 2014
(third edition). | ISBN 978-81-317-2605-1

4 | Getting Started with Pratap, Rudra | Oxford University Press, New Delhi,
MATLAB-7 | 2014, ISBN: 0199731241

5 | Advanced Engineering Das, HK. | S. Chand & Co.; New Delhi; 2008,
Mathematics ISBN-9788121903455

SOFTWARE/LEARNING WEBSITES

www.scilab.org/ - SCI Lab

www.mathworks.com/products/matlab/ - MATLAB

www.dplot.com/ - DPlot

www.allmathcad.com/ - MathCAD

www.wolfram.com/mathematica/ - Mathematica

. https://www.khanacademy.org/math?gclid=CNqHuabCys4CFdOJaAoddHoPig

Mo oo o
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g. www.easycalculation. com
h. www.math-magic.com
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Program Name : All Branches of Diploma in Engincering and Technology.
Program Code : CE/CR/CS/CH/PS/CM/CO/IF/CW/DE/ENEN/EQ/ET/EX/1E/MU/EE/EP/EU/IS/IC/AE
/FG/ME/PG/PT/DC/TX/TC/BC

Semester : First
Couse Title : Fundamentals of ICT
Couse Code £ 22001

1. RATIONALE
In any typical business setup in order (o carry out routine tasks related to create business

documents. perform data analysis and its graphical representations and making electronic
slide show presentations. the student need to learn various software as office automation tools
like word processing applications, spreadsheets and presentation tools. They also need to use
these tools for making their project reports and presentations. The objective of this course is
to develop the basic competency in students for using these office automation tools to

accomplish the job

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 Use computers for internet services, electronic documentation, data analysis and

slide presentation.

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. Use computer system and its peripherals
Prepare business document using word processing tool,
Interpret data and represent it graphically using spreadsheet
Prepare professional presentations,
Use different types of web browsers

o a6 o

4. TEACHING AND EXAMINATION SCHEME

']:;c(:lc:‘r:]eg l Examination Scheme
Credit Theory Practical
LT e TR [ ESE PA Total ESE PA__ | Touwl
Hrs.  (Max [Min | Max |[Min | Max | Min| Max Min Max Min | Max Min
3l—]2 4 - -] =]=] = | ~ |2s@s| 10 |25~ | 10 | s0 | 20

(~'): For the courses having ONLY practical examination, the P4 has two components under
practical marks i.e. the assessment of practicals (seen in section 6) has a weightage of 60%
(i.e.13 marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(i.e. 10_marks). This is designed to facilitate attainment of COs holistically, as there is no
theorv ESE.
Legends: L-Lecture: T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment; # No theory exam.
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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/ 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.
o Practical Outcomes (PrOs) il Hrs.
No. N .
| required

Computer system and Operating system:
1 Identify various Input/output devices, connections and peripheralsof | 1 | Pl
computer system |

MSBTE Final Copy Dt, 07.05.2017 Page 2 of 9 11
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.. | Approx.
‘ ! Practical Qutcomes (PrOs) Unit] [l)-lprs.
No. No. .
] | required
\ ) Manage files and folders : Create, copy, rename, delete, move files | 1 I
and folder |
Word Processing | |
3 Create, edit and save document : apply formatting features on the 11 Ik
text - line, pa-agraph ]
4 Use bullets, numbering, page formatzing 11 2
5 | Insert and edit images and shapes, sizing, cropping, colour, i 2
| background, group/ungroup | |
| 6 Insert and apply various table formatting features on it. | I | 2 |
17 Apply page layout features m | 2
1. Themes, page backgrounc, paragraph, page setup
ii.  Create multicolumn page
1. Use different options to print the documents
8 Use mail merge with options. 11 |
I Spreadsheets
9 | Create, open and edit worksheet 111 | 2*
. Enter data and format it, adjust row height and column width
ii.  Insert and delete cells, rows and columns
iji.  Apply wrap text, orientaticn feature on cell. |
| 10 | Insert formulas, “IF” conditions, functions and named ranges in 1 | 2
| worksheet. |
11 | Apply data Sort, Filter and Data Validation features. 11 2%
12 | Create charts to apply various chert options. 111 2 |
13 | Apply Page setup and print options for worksheet to print the 11 1
worksheet.

Presentation Tool

14 | Create slide presentation v 2%
i Apply design themes to the given presentation
ii.  Add new slides and insert pictures/images. shapes

15 i Add tables and charts in the slides. v 2
ii.  Run slide presentation in different modes
1ii.  Print slide presentation as handouts

16 | Apply animation effects to the text and slides. v |

17 | Add audio and video files in the given presentation v ]

Internet Basics

| 18 | Configure Internet connection \4 |
19 | Use internet for different web services. \4 ki
[ 20 [ Configure browser settings and use browsers \ 1*
Total : 32 |
*': compulsory practicals to be performed.
Note

i 4 suggestive list of practical UOs is given in the above table, more such PrOs can be
added to attain the COs and competency.

ii. Hence, the ‘Process’ and ‘Produci’ related shills associated with each PrOs of the
laboratory/workshop/field work are 1o be assessed according to a suggesied sample given
below:

MSETE Final Copy Dt. 07.05.2017 Page 3 of 9 1
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S. | Performance Indicators ) Weightage in % |
No.
a | Use of Appropriate tool to solve the problem (Frocess) 40
b Quality of output achieved (Product) 30
| ¢ Complete the practical in stipulated time . 10
~d_ | Answer to sample questions _ i _ 10
e | Submit report in time B 10
Total 100

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

a. Follow safety practices

b. Practice good housekeeping.

c. Demonstrate working as a leader/a team member
d. Maintain tools and equipment

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

e Organising Level” in 2" year

e ‘Characterising Level” in 3* vear.

]s[

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specitication mentioned here will usher in uniformity in
conduct of PrOs, as well as aid to procure equipment by authorities concerned

I Nso Equipment Name with Broad Specifications SE‘\\‘[:) ‘
1 Coamputer system with all necessary components like: motherbourd. random ! |
acecess memory (RAM), read-only memory (ROM 1. Graphies curds. sound |
cards, miernal hard disk drives, DVD drive, network inlerface card
2 Double side printing laser printer. R 16,12.13
3 | Hubs, Switches. Modems B ' L1617
4 Any operating system 21018 |
|5 | Any Office Software. B ] 21015
| 6 | Any browser 16.17.18

Note: There are no specifications fixed for the above livted systems. devices and instruments
=0 OF TEOVR’.\ Depending on the availability in the institute they can be utilized for the purpose.

P

4
SR/ N -~

(N b= 3 UNDERPINNING THEORY COMPONENTS
[iZ/ > --»  'Thy following topics/subtopics are to be taught and assessed in order to develop UDs for

fu ——

I = achieving the COs to attain the identified competency.
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1d. Describe procedure to
manage a file /folder in
the given way.

le Describe application of
the specified type of

network connecting
device
|
|
Unit—11 | 2a Write steps to create the
| Word given text document,

Processing | 2b. Explain the specified
feature for document
|' | editing
2c. Explain the given page

setup features of a I,Z.Z Editing a Document: Navigate through a

document.
2d. Write the specified table |
formatting feature.

Unit Unit Outcomes (UOs) Topics and Sub-topics

(in cognitive domain) .
Unit -1 la. Explain the given block | 1.1 Basics of Computer System: Overview of
Introducti diagram of computer Hardware and Software: block diagram of
on to system Computer System, Input/Output unit CPU,
Computer | Ib. Classify the given type Control Unit, Arithmetic logic Unit (ALU),

System of software Memory Unit

lc. Explain characteristics of | 1.2 Internal components: processor,
I the specified type of motherboards, random access memory
network (RAM), read-only memory (ROM), video

2.1. Word Processing: Overview of Word

cards, sound cards and internal hard disk
drives)

1.3 External Devices: Types of input/output
devices, types of monitors, keyboards, |
mouse, printers: Dot matrix, Inkjet and
Laserlet, plotter and scanner, external
storage devices CD/DVD, Hard disk and pen
drive

1.4 Application Software: word processing, |
spreadsheet, database management systems.
control  software, measuring software,
photo-editing software, video-editing
software. graphics manipulation software
System Software compilers, linkers. device
drivers, operating systems and utilities

1.5 Network environments: network interface
cards, hubs, switches, routers and modems,
concept of LAN, MAN, WAN, WLAN, Wi-
Fi and Bluetooth

1.6 Working with Operating Systems:

Create and manage file and folders, Copy a
file, renaming and deleting of files and
folders, Searching files and folders,
application installation, creating shortcut of
application on the desktop.

processor Basics of Font type, size, colour,
Effects like Bold, italic. underline, Subscript
and superscript, Case changing options,
Previewing a document, Saving a document,
Closing a document and exiting application.

document, Scroll through text, Insert and
delete text, Select text, Undo and redo
commands, Use drag and drop to move text,

Copy, cut and paste, Use the clipboard, Clear ¥
formatting, Format and align text, Formatting/{~

Fundamentals of ICT (Comu

“I" Scheme

Unit

Unit Qutcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

spacing, add bullet and numbers in lists, add
borders and shading, document views, Page
settings and  margins, Spelling and
Grammatical checks

. Changing the Layout of a Document:

Adjust page nmargins, Change page |
orientation, Create headers and footers, Set
and change indentations, Insert and clear
tabs.

. Inserting Elements to Word Documents:

Insert and delete a page break, Insert page
numbers, Insert the date and time, Insert
special characters (symbols), Insert a picture
from a file, Resize and reposition a picture

. Working with Tables: Insert a table,

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

. Working with Columned Layouts and

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

Paragraphs. Line and paragraph spacingl+
using FIND and REPLACE. Setting linkd !

MSBTE Finat Copy Dt 07 05.2017 Page S of 9

| Unit- 1T

Spreadshe
ets

. Write steps to create the

given spreadsheet.

. Explain the specified

formatting feature of a
worksheet.

. Write steps to insert

formula and functions in
the given worksheet.
Write steps to create
charts for the specified
data set.

. Explain steps to perform

advance operation on the
given data set.

. Working with Spreadsheets: Overview of

workbook and worksheet, Create Worksheet
Entering sample data, Save, Copy |
Worksheet, Delete Worksheet, Close and
open Workbook.

. Editing Worksheet: Insert and select data,

adjust row height and column width, delete,
move data, insert rows and columns, Copy
and Paste, Find and Replace, Spell Check,
Zoom In-Out, Special Symbols, Insert
Comments, Add Text Box, Undo Changes, -
Freeze Panes, hiding/unhiding rows and
columns

. Formatting Cells and sheet: Setting Cell

Type, Setting Fonts, Text options, Rotate
Cells, Setting Colors, Text Alignments,
Merge and Wrap, apply Borders and Shades,
Sheet Options. Adjust Margins, Page

MSBTE Final Copy Dt. 07.052017
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Unit

Unit Outcomes (UOs)
(:n cognitive domain)

Topies and Sub-topics ‘
|

—

3.5

. Working with Formula: Creating Formulas.

3.6.

Orientation, Header and Footer, [nsert Page \
Breaks, Set Background

Copying Formulas, Common spreadsheet
Functions such as sum, average, min, max,
date, In, And, or, mathematical functions
such as sqrt, power, applying conditions
using IF

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

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

Unit- 1V
Presentatio
n Tool

4d.

|4a.

4b.

4c,

Write the steps to create
the specified slide
presentation.

Write the steps to insert
multiple media in the
given presentation.
Write steps to apply
table features in the
given presentation
Write steps to manage
charts in the given
presentation

4.1

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

Inserting Media elements: Adding and
Modifying  Graphical ~Objects to a
Presentation - Insert Images 1to a |
Presentation. insert audio clips,

video/animation, Add Shapes, Add Visual

Styles to Text in a Presentation. Edit
Graphical Objects on a Slide, Format
Graphical Objects on a Slide. Group

Graphical Objects on a Slide. Apply an
Animation Effect to a Graphical Object. Add
Transitions, Add Speaker Notes, Print a

Presentation
Working with Tables: Insert a Table in a
Slide, Format Tables, and Import Tables ‘
from Other Office Applications.
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Topics and Sub-topics

Working with Charts: Insert Charts in a |

Slide, Modify a Chart. Import Charts from
Other Oftice Applications.

Unit Unit Outcomes (UOs) |
| (in cognitive domain) |
| 4.4
| Unit-v Sa. Explain use of the given 5.1
Basics of setting option In
Internet browsers

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

5b. Explain features of the
specified web service
5c. Describe the given
characteristic of cloud.
Explain the specitied
option used for effective
searching in search |
engine.

sd 52

World Wide Web: Introduction, Internet.
Intranzt, Cloud. Web Sites, web pages, URL,
web scrvers, basic settings of web browsers-
history, extension. default page. default
search engine, crealing and retrieving
bookmarks, use search engines effectively
for searching the content

Web  Services: e-Mail, Chat, Video
Conferencing. e-learning, e-shopping. e-
Reservation, e-Groups, Social Networking.

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

9.

10.

a.

SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

- Not Applicable -

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:

Prepare journal of practicals

b. Prepare a sample document with all word prccessing teatures (Course teacher shall
allot appropriate document type to each students)

C.

11.

a.

b

)

\

l"‘)

-
¥/
- 0

'h,

Undertake micro projects

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use 10 accelerate the attainment of the
various outcomes in this course:
Massive open online courses (MOOCs) may be used to teach various topics/sub

topics
‘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-ropics

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).
With respect to item No 10, teachers
provisions for co-curricular activities

need o ensure to create opportunities and

Guide student(s) in undertaking micro-projects.

Guide student(s) in undertaking various activities in the lab/workshop
Demonstrate students thoroughly before they start doing the practice
Show video/animation films for handling/functioning ot instruments
Observe continuously and monitor the performance of students in Lab

+" M1SBTE Final Copy Dt 07052017
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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 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 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 Lo become problem solver so thal 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. Word documents: Prepare Time Table, Application, Notes. Reports .(Subject teacher
shall assign a document to be prepared by the each students)

b. Slide Presentations: Prepare slides with all Presentation {eatures such as: classroom
presentation. presentation about department. presentation of report. (Subject teacher
shall assign a presentation to be preparcd by the each student)

c. Spreadsheets: Prepare Pay bills. tax statement. student’s assessment record using
spreadsheet. (Teacher shall assign a spreadsheet to be prepared by each student)

13. SUGGESTED LEARNING RESOURCES

NS(') Title of Book Author Publication
I | Computer Fundamentals | Goel. Anita Pearson Education, New Delhi,
2014. ISBN: 978-8131733097
2 Computer Basics Absolute Miller, Michael QUE Publishing; 8th edition August
| Beginner's Guide. Windows 10 2015, ISBN: 978-0789754516
3 Linux: Easy Linux for Alvaro, Felix | CreatevSpace Independent

Beginners Publishing Platform- 2016, ISBN:
978-1533683731

4 Microsoft Office 2010: On Johnson, Steve Pearson Education, New Delhi

Demand India, 2010; 1ISBN:
9788131770641

5 | Microsoft Office 2010 for Schwartz, Steve Pearson Education, New Delhi
Windows: Visual Quick [ndia, 2012, ISBN:9788131766613
Start

6 | OpenOffice.org for Leete, Gurdy, Wiley Publishing, New Detlhi,
Dummies Finkelstein 2003 ISBN: 978-0764542220

Ellen. Mary Leete

14,  SOFTWARE/LEARNING WEBSITES
a  https://www.microsott.com/en-in/leaming/office-training aspx
http://www tutorialsforopenoffice.org/
¢ https://s3-ap-southeast-1.amazonaws, com/r4ltue295xy0d/
Special_Edition_Using_StarOffice_6_0.pdf
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Course Name  : Mechanical, Electrical, Chemical, Civil & Textile Program Group

: AE/CE/CR/CS/CH/EE/EP/EU/ME/PG/PT/PS/FG/DC/TC/TX
: First

Course Code
Semester

Subject Title
Subject Code

: Engineering Graphics
: 22002

1. RATIONALE

Engineering graphics is the language of engineers. The concepts of graphical language are
used in expressing the ideas, conveying the instructions, which are used in carrying out the
Jjobs on the sites. shop floor. 1t covers the knowledge and application of drawing instruments
and also familiarizes the learner about Bureau of Indian standards related to engineering
drawing. The curriculum aims at developing the ability to draw and read various engineering
curves, projections and dimensioning styles. The course mainly focuses on use of drawing
instruments, developing imagination and translating ideas into sketches. The course also
helps to develop the idea of visualizing the actual object or part on the basis of drawings and
blue prints. This preliminary course aims at building a foundation for the 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 learning experiences:

® Prepare engineering drawing manually using prevailing drawing 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 geometrical figures and engineering curves,

b. Draw the views of given object using principles of orthographic projection

¢ Draw isometric views of given component or from orthographic projections

d. Use drawing codes. conventions and symbols as per 1S SP-46 in engineering drawing.
e. Draw free hand sketches of given engineering elements,

4. TEACHING AND EXAMINATION SCHEME

ge;:f:::leg Examination Scheme
L Theory Practical
L] r|e| TP e [ EsE PA Total ESE PA__ | Touml
Hrs. |Max [Min | Max [Min | Max | Min| Max | Min | Max | Min | Max | Min
-_3 -4 8 = = = I = | = - | 50@ | 20 | so~| 20 | 100 | 40 .

(**) marks should be awarded on the basis of internal end semester theory exam of 50 marks
based on the specification table given in S. No. 9.

(~): For the courses having ONLY practical examination, the PA has two components under
practical marks i.c. the assessment of practicals (seen in section 6) has a weightage of 60%
(i.e 30 _marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(i.e.20 marks). This is designed to facilitate antainment of COs holistically, as there is no
theory ESE

NSBTE Final Copy Dt 07052017 Page 1 of 10 1i
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credil,
ESE - End Semester Examination; PA - Progressive Assessment, #: No theory paper.

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/ 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 (except 1,
2,3.4, 31 and 32) are to be attempted on A2 drawing sheets.

c"’o o rEC" . .. | Approx.
. ‘3/"‘\4,;‘\ S. Practical Outcomes (PrOs) Unit Hrs
‘:i‘_:/ e e \\:‘-\No. (Learning Outcomes in Psychomotor Domain) No. Regpissd
f:r-” B8 ) " F8ketch Book
d==t 1 It ;
£ 1 '
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T
S. Practical Outcomes (PrOs) Unit | A[l)_lprox. 8. Practical Outcomes (PrOs) Unit Appr‘ox.
No. (Learning Outcomes in Psychomotor Domain) No. . | No. (Learning Outcomes in Psychomotor Domain) No. H rs.
| Required | . Required
1 Draw horizontal, vertical, 30 degree, 45 degree, 60 and 75 degrees [ 02 ! ‘ 22 | Draw two problems on Isometric view of simple objects having v 02
lines, different types of lines, dimensioning styles using Set plain and slanting surtace by using natural scale (Problem 2)
I | squares/ drafter. [ 23 | Draw two problems on Isometric view of simple objects having
2 Write alphabets and numerical (Vertical only) I 02 plain and slanting surface by using natural scale. (Problem 2
3 Draw regular geometric constructions [ 02 | | continued) - S
4 Redraw the given figure I 02 J Sheet No. 6(Two problems)
Sheet No. 1{Three problems) | | 24 | Draw a problem on Isometric Projection of objects having v 02
5 | Draw one figure showing dimensioning techniques, (Problem 1) 1 ] 02 | cvlindrical surface by using isometric scale. (Problem 1)
6 Draw one problem on redraw the figure. (Problem 2) [ 02 | 25 | Draw a problem on Isometric Projection of objects having v 02
7 Draw one problem on loci of points - slider crank mechanism 1 02 - _cylindrical surface by using isometric scale. (Problem | continued)
(Problem 3) 26 | Draw a problem on Isometric Projection of objects having slot on v 02
' Sheet No. 2 (Two pmblem-ﬁ] slanting surface by using isometric scale. (Problem 2) -
8 | Draw Enzineering Curves. (Problen 1) I | 02 27 | Draw a problem on Isometric Projection of objects having slot on v 02
9 Draw Engineering Curves. (Problen: 1 continued) o 02 | slanting surface by using isometric scale. (Problem 2 continued)
10 | Draw Engineering Curves. (Problem 2) 1| 02 | Sheet No. 7 (Six problems)
11 | Draw Engineering Curves. (Problem 2 continued) I 02 28 | Draw free hand sketches/conventional representation of machine \ 02
Sheet No. 3(Two problems) elements in sketch book such as thread profiles, nuts, bolts, studs,
12 | Draw a problem on orthographic projections using first angle | III 02 set screws, washers, Locking arrangements. (Problem 1.2)
method of projection having plain and S]anting surfaces. (Problem 29 Draw free hand sketches/conventional representation of machine vV 02
1 . elements in sketch book such as thread profiles, nuts, bolts, studs,
' 13 | Draw problem on orthographic projections using first angle | III 02 | set screws, washers, Locking arrangements. (Problem 3.4)
method of projection having p]ain and Sla_nting surfaces. (Prob]em 30 | Draw free hard sketches/conventional representation of machine \% 02
1 contimed) elements in sketch book such as thread profiles, nuts, bolts. studs,
14 | Draw another problem on orthographic projections using first | III | 02 [ set screws. washers, Locking arrangements. (Problem 5.6)
angle method of projection having plain and slanting surfaces. Sketch Book (Two problems)
| (Problem 2) 31 | Problem Based Leaming: 1. 02
15 | Draw another problem on orthographic projections using first | IIT 02 Given the 3D model of an object ,student will try to imagine the 1, v
angle method of projection having plain and slanting surfaces. three views and draw them in the sketch book.(Problem 1)
| (Problem 2 continued) —
Sheet No. 4 (Two problems) 32 | Problem Based Leaming;: [11. 02
16 | Draw two problems on orthographic projections using first angle | 1II 02 I Given the 3D model of an object ,student will try to imagine the I, v
method of projection having cylindrical surfaces. ribs. (Problem 1) three views and draw them in the sketch book (Problem 2)
17 | Draw two problems on orthographic projections using first angle | 1II 02
method of projection having cylindrical surfaces, ribs. (Problem 1 L |
continued) | | Total 64
18 | Draw two problems on orthographic projections using first angle | 111 02 All practicals are to be performed.
method of projection having cylindrical surfaces, ribs. (Problem 2) Note
19 | Draw two problems on orthographiz projections using first angle | 111 02 i. A suggestive list of PrOs is given in the above table, more such PrOs can be added to
method of projection having cylindrical surfaces, ribs. (Problem 2 attain the COs and competency.
I | continued) ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
| Sheet No. 5 (Two problems) _ according to a suggested sample given below:
20 Drgw two problems on Isometric view of simple objects having v 02 | /\’;‘gwﬁ‘fg‘_:. - .
plain and slanting surface by us.ma'natural _scale. fPijublcm | 1 | o>l ‘\'\'[}_. | S. Performance Indicators Weightage in
21 | Draw two problems on Isometric view of simple objects having v 02 : < WL | No _ _ %
plain and slanting surface by using natural scale. (Problem 1 / e "\ 1 | Neatness, Cleanliness on drawing sheet 10 |
| continued) « | oy t=1 2 | Uniformity in drawing and line work 10 |
e .'J
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l\JS(;. Performance Indicators Wengl;/l:)age n

3 | Creating given drawing, 40

4 | Dimensioning the given drawing and writing text 20

5 | Answer to sample questions i 10

6 | Submission of drawing in time | 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 cleanliness and neatness,

b. 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

Ard

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 authorities concerned.

- =
NS('). | Equipment Name with Broad Specifications ;:;J[:) |
I Drawing Table with Drawing Board of Full Imperial/ A1 size. All
2 Models of objects for orthographic / isometric projections 4567 |
3 Models/ Charts of objects mentioned in unit no. 5 -
4 Set of various industrial drawings being used by industries. All
5 Set of drawings sheets mentioned in section 6.0 could be developed by All
experienced teachers and made used available on the MSBTE portal to be
used as reference/standards.
6 Drawing equipment’s and instruments for class room teaching-large size: All

a. T-square or drafter (Drafting Machine)
b. Set squares (45° and 30"- 60" ‘
c. Protractor

d. Drawing instrument box (containing set of compasses and dividers)

[ 7 Interactive board with LCD overhead projector All

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:

MSBTE Final Copy Dt 07052017 Page 5 of 10
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit—1 la. Prepare drawing using | 1.1 Drawing Instruments and supporting
Basic drawing instruments. material: method to use them with
elements of | 1b. Use IS SP-46 for applications.
Drawing dimensioning. 1.2 Standard sizes of drawing sheets (ISO-A
Ic. Use different types of series)
lines. 1.3 LS. codes for planning and layout.
1d. Draw regular 1.4 Letters and numbers (single stroke vertical)
geometrical figures. 1.5 Convention of lines and their applications.
le. Draw figures having 1.6 Scale - reduced, enlarged and full size
tangency constructions. | 1.7 Dimensioning techniques as per SP-46
(Latest edition) — types and applications of
chain, parallel and coordinate dimensioning
1.8 Geometrical constructions.
Unit—11 2a. Explain different 2.1 Concept of focus, directrix, vertex and
Engineerin engineering curves with eccentricity. Conic sections.
g curves areas of application. 2.2 Methods to draw an ellipse by Arcs of
and Loci of | 2b. Draw different conic circle method and Concentric circles
Points sections based on given method.
situation. ’ 2.3 Methods to draw a parabola by Directrix-
2c. Draw involute and Focus method and Rectangle method
cycloidal curves based | 2.4 Methods to draw a hyperbola by Directrix-
on given data. Focus method.
2d. Draw helix and spiral 2.5 Methods to draw involutes: circle and
curves from given data pentagon,
2e. Plot Loci of points from | 2.6 Methods to draw Cycloidal curve: cycloid,
given data. epicycloid and hypocycloid
2.7 Methods to draw Helix and Archimedean
spiral.
2.8 Loci of points on Single slider crank
mechanism with given specifications.
Unit—III 3a. Explain methods of 3.1 Projections-orthographic, perspective,
Orthograp Orthographic isometric and oblique: concept and
hic Projections. applications.(No question to be asked in
projections | 3b. Draw orthographic examination)
views of given simple 3.2 Orthographic projection, First angle and
2D entities containing Third angle method, their symbols.
lines, circles and arcs 3.3 Conversion of pictorial view into

only.

. Draw the orthographic

views from given
pictorial views.

Orthographic Views — object containing
plain surfaces, slanting surfaces, slots, ribs,
cylindrical surfaces. (use First Angle
Projection Method Only)

Unit-1V | 4a.
Isometric | 4b.

projections |
|

Prepare isometric scale. | 4.1
| 4.2
|43

Draw isometric views
of given simple 2D
entities containing lines,

44

Isometric projection.

Isometric scale and Natural Scale.
Isometric view and isometric projection.
Illustrative problems related to simple
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(i2 cognitive domain)
circles and arcs only. objects having plain, slanting, cylindrical
| 4c. Interpret the given surfaces and slots on slanting surfaces
| orthographic views. 4.5 Conversion of orthographic views into
4d. Draw Isometric views isometric View/projection
from given orthographic |
views
| Unit-v 5a. Sketch proportionate 5.1 Free hand sketches of machine elements:
Free Hand freehand sketches of Thread profiles, nuts, bolts, studs, set
Sketches of given machine screws, washers, Locking arrangements,
| engineerin elements (For branches other than mechanical
| gelements | 5b. Select proper fasteners Engineering, the teacher should select
| and locking branch specific elements for free hand
arrangement for given sketching)
situation.

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

the ‘Application Level' of Bloom's ‘Cognitive Domain Taxonomy'

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER
(INTERNAL) DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks |
No. Hours R | U A Total |
| Level | Level | Level | Marks
| 1 Principles of Drawing 04 - | 02 04 06
T Engineering curves and Loci of 06 - 02 04 06
Points.

IIT | Orthographic projections 06 - 02 08 10
IV | Isometric projections | 08 |02 07 07 16
V | Free Hand Sketches of m/c elements 08 02 02 08 12
Total 32 4 15 31 | 50

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 to teachers to teach and assess students with respect to attainment of LOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

This specification table also provides a general guideline for teachers to frame internal end
semester practical theory exam paper which students have to undertake on the drawing sheet

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 in this course:

a. Student should maintain a separate A3 size sketch book which will be the part of term
work and submit it along with drawing sheets. Following assignment should be drawn
in the sketch book

i. Single stoke vertical Letters and Numbers.
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ii. Type of lines

iii. Redraw the figures (any one)

iv. Engineering Curves One problem for each type of curve

v. Orthographic projections. Minimum S problems

vi. Isometric Projections/Views. Minimum 5 problems.

vii Free hand sketches. All types of machine elements mentioned in Unit no-5.
viii. Note- Problems on sheet and in the sketch book should be different.

b Students should collect Maps, Production drawings, Building Drawings. Layouts trom
nearby workshops/industries/builders/contractors and try to list

i. Types of lines used

ii. Lettering styles used

it. Dimension styles used
iv. IS code referred.

¢. List the shapes and curves you are observing around you in real life with name of
place and item. (For Ex. ellipse, parabola, hyperbola. cycloid. epicycloids,
hypocycloid, involute, spiral helix).

d. Take one circular shape. Assume one point on circumference and mark it. Roll that
shape on flat and circular surface. Observe the path of the point and try to correlate
with the theory taught in the class

e. Take circular and pentagonal shape and wrap a thread over the periphery, now unwrap
this thread and observe the locus of the end of the thread and try to correlate with the
theory taught in the class

. Each student should explain at least one problem for construction and method of
drawing in sheet to all batch colleagues. Teacher will assign the problem of particular
sheet to be explained to each student batch

g. Each student will assess at least one sheet of other students (May be a group of 5-6
students identified by teacher can be taken) and will note down the mistakes
committed by them. Student will also guide the students for correcting the mistakes, if
any

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 section 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.
c. 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
. Guide student(s) in undertaking micro-projects.
. Guide student(s) in fixing the sheet and mini drafter on drawing board..
. Show video/animation films to explain orthographic and Isometric projection.
. Demonstrate first and third angle method using model
Use charts and industrial drawing/drawing sheels developed by experienced faculty to
teach standard symbols and current industrial/teaching practices
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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. and ADOs. The micro-project could be industry application
based, intemet-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. Helical springs: Each batch will collect 5 open coil and closed coil helical springs of
various sizes. Each student will measure the significant parameters of one spring and
draw corresponding helix curve in his sketch book.

b. Flat coil or spiral springs: Each batch will collect 10 spiral springs of various sizes.
Each student will measure the significant parameters of one spring and draw
corresponding helix curve in his sketch book.

¢ lsometric views: Each student of the batch will try to collect at least one production
drawings/ construction drawings/plumbing drawings from local workshops/builders
/electrical and mechanical contractors and try to generate isometric views from the
orthographic views given in the drawings.

d. Isometric views: Each student of a batch will select a household/industrial real item
and will draw its isometric view in the sketch book.

e. Isometric and orthographic views: Each batch will collect a single point cutting tool
from workshop and draw its Isometric and orthographic views with a ten times
enlarged scale. In carpentry shop each batch will try to make wooden model from
these views.

f. Isometric views: The teacher will assign one set of orthographic projections and ask
the student to develop 3D thermocol models of the same.

g Involute curves: Each batch will try to develop cardboard/thermocol working models
which can generate involute curve of any regular geometrical shape

h. Cycloidal curves: Each batch will collect 3 different sizes bicycle tyres and compare
the locus of tube air valve by rolling them on flat road.

i Conic curves: Each batch will go to institute’s play ground and one student standing
on the boundary throws a ball to the wicket keeper who is 30 meters away from the
thrower and the ball has reached a maximum height of 20 meters from the ground,
draw the path of the ball and identify the type of conic curve it has traced in air.

J. Involute and Cycloidal curves: Each batch will collect one Involute and one
cycloidal tooth profile spur gear and find out the Involute function.

13. SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

| Engineering Drawing Bureau of
Practice for Schools Indian
and Colleges IS: SP-46 | Standards

October 1998: ISBN:. 81-7061-091-2

BIS. Govemment of India, Third Reprint,{
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NS(; Title of Book Author Publication
2. | Engineering Drawing Bhatt. N.D Charotar Publishing House, Anand,
i Gujarat 2010; ISBN: 978-93-80358-17-8
3. | Machine Drawing | Bhatt, N.D.; Charotar  Publishing House, Anand,
Panchal, V.M | Gujarat 2010; ISBN: 978-93-80358-11-6
4. | Engineering Drawing Tolhe. D.A Tata McGraw Hill Edu. New Delhi, 2010,
Jome, BA ISBN: 978-0-07-064837-1
5. | Engineering Drawing Dhawan, R. K. | S. Chand and Company
New Delhi, ISBN:81-219-1431-0
6. | Engineering Drawing | Shaha, P. J. S. Chand and Company, New Delhi,
2008, ISBN: 81-219-2964-4
14,  SOFTWARE/LEARNING WEBSITES

g Mmoo A0 O

https://www.youtube.com/watch?v=TJ4j;GyD-WCw

. https://www.youtube.com/watch?v=dmt6 n7Sgcg

. https://'www.youtube.com/watch?v=_MQScnLXLOM
. https://www.youtube.com/watch?v=3WXPanCq9LI
. https://'www.youtube.com/watch?v=fvjk7PIxAuo

http://www.me.umn.edu/courses/me2011/handouts/engg%20graphics.pdf

. https://www.machinedesignonline.com
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Program Name : Computer & Electronics Program Group

Program Code : CO/CM/IF/CW/DE/EJ/EN/EQ/ET/EX/IE/MU/IS/IC
Semester : First

Course Title : Engineering Graphics

Course Code  : 22003

1. RATIONALE

Engineering graphics is the language of engineers. The concepts of graphical language are
used in expressing the ideas, conveying the instructions, which helps to do jobs at various
places of industry. This course is useful in developing drafting and sketching skills in the
student. It covers the knowledge and application of drawing instruments, familiarizes the
learner about Bureau of Indian standards related to engineering drawing and to use computer
aided drafting software for developing engineering drawings. It attempts to develop the idea
of visualizing the actual object or part. on the basis of drawings and blue prints, This course
also focuses on developing the imagination and translating ideas into sketches and also the
ability to draw and read various engineering curves, projections and dimensioning styles,

23 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Prepare engincering drawings manually using prevailing drawing instruments
and computer aided drafting software.

3. COURSE OUTCONMIES (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 regular geometrical figures

b. Use drawing codes, conventions and symbols as per 1S SP-46 in engineering drawing,
¢ Draw the views of given object using principles of orthographic projection.
d. Draw isometric views of given component or from orthographic projections.
e Draw free hand sketches of given engineering elements
. Use computer aided drafting approach to create engineering drawings.
4. TEACHING AND EXAMINATION SCHEME
achi T
Teaching Examination Scheme
Scheme |
Credit Theory Practical |
L| || TP e |_ESE PA Total ESE PA Total |
Hrs. |Max [Mi Max | Min  Max Min | Max | Min | Max | Min
2] -4 6 - | = - | s0@ | 20 [ s0-] 20 [ 100 | 40 |

(**) marks should be awarded on the basis of internal end semester theory exam of 30 marks
based on the specification table given in S. No. 9.

(~°): For the courses having ONLY practical examination, the PA has two components under
practical marks i.e. the assessment of practicals (seen in section 6) has a weightage of 60%
(r.e. 30 _marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(i.e.20 marks). This is designed to jfacilitate attainment of COs holistically, as there is no
theorv ESE.

MSBTE Final Copy Dt 07052017 Page 1 of 11 1
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit.
ESFE - End Semester Examination; PA - Progressive Assessment, #: No theory paper.

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/ 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 (except 1,
2, 3.4, 24and 25) are to be attempted on A2 drawing sheets.

o OF TECH&,‘_-,_

c/’_\

\ . Approx.
'}L\ \§ Practical Outcomes (PrOs) Il{;:t Hrs.
A _l 0 " | Required
I Sketch Book (Four problems)
MSBTE Final Copy Dt. 07.052017 Page 2 of 11 11
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s Approx.
o Practical Outcomes (PrOs) e pprs.
No. No. X
Required
1 Draw horizontal, vertical, 30 degree, 45 degree, 60 and 75 degrees | | 02 |
lines, different types of lines, dimensioning styles using Tee and
| Set squares/ drafter. (Problem 1) !
[ 2 Write alphabets and numerical (Vertical only) (Problem 2) | 1 02
| 3 Draw regular geometric constructions and redraw the given figure | [* 02
(Problem 3)
4 Draw regular geometric constructions and redraw the given figure 1 02
(Problem 4) |
Sheet No. 1 {Two problems)
S Draw a problem on orthographic projections using first angle | III 02
method of projection having plain surfaces. (Problem 1)
6 Draw anothsr problem on orthographic projections using first | III 02
angle methed of projection having plain surfaces. (Problem 1
| continued) |
i Draw a problem on orthographic projections using first angle | III 02
method of projection having slanting surfaces. (Problem 2)
8 Draw another problem on orthographic projections using first | 111 02
angle methcd of projection having slots on slanting surfaces.
(Problem 1 continued)
Sheet No. 2 (Two problems)
9 Draw two problems on orthographic projections using first angle | 111 02
| method of projection having cylindrical surfaces. ribs. (Problem 1)
| 10 | Draw two problems on orthographic projections using first angle | III 02
method of projection having cylindrical surfaces, ribs. (Problem 1
continued) |
11 | Draw two problems on orthographic projections using first angle | 11 02
method of projection having cylindrical surfaces, ribs. (Problem 2)
12 | Draw two problems on orthogrephic projections using first angle | III 02
method of projection having cylindrical surfaces, ribs. (Problem 2
continued)
Sheet No. 3 (Two problems)
13 | Draw two problems on Isometric view of simple objects having | v 02
plain and slanting surface by using natural scale. (Problem 1)
| 14 | Draw two problems on Isometric view of simple objects having v 02
plain and slanting surface by using natural scale. (Problem 1
continued)
15 | Draw two problems on Isometric view of simple objects having v 02
plain and slanting surface by using natural scale. (Problem 2
! continued) B
16 | Draw two problems on lsometric view of simple objects having
plain and slanting surface by using natural scale. (Problem 2
‘ continued)
| Sheet No. 4 (Two problems) P
17 | Draw a problem on Isometric Projection of objects having v 02 ,-L
‘ cylindrical surface by using isometric scale. (Problem 1) | |5
| 18 [ Draw another problem on Isometric Projection of objects having | [V 02‘5_;":_' il

LS. . Uni¢  APProX.
{ Practical Outcomes (PrOs) Hrs.

No. | No. .

_ ) Required |
_ evlindrical surface by using isometric scale. (Problem | continued| ! |

19 | Draw a problem on Isometric Projection of obje (s having slanting | 1V 02 '
surface by using isometric scale. (Problem 2} B -

20 | Draw another problem on Isometric Projection el objects having % 02
slot on slanting surtace by using isometric scale. (Problem 2

! | coitinuzd) B

| Shect No. 5 (Two problem) N

| 21 | Draw free Hand sketches/conventional representation of machine | V 02
elements in sketch book such as thread protiles, nuts, bolts. studs,
set scraws. washers. Locking arrangements. (Preblem 1) | |

22 | Draw free hand sketches/conventional representation of machine \ | 02
elements in sketch book such as thread profiles, nuts. bolts, studs,
set screws, washers, Locking arrangements. (Prcblem 2)

Sketch Book (One problem) 3 |

23 | Problem Based Learning: Given the orthographic views of at least 11, 02
three objects with few missing lines, the student will try to 1LV
imagine the corresponding objects, complete the views and draw
these views in sketch book. (Problem 1) |

| Total 46
S. | Practical Outcomes (PrOs) Unit LT
No. (Learning Outcomes in Psychomotor Domain) No. Hr.s. |
| Required |
] Computer and Software Based (Nine prohlems) . _F|
| 24 | Draw basic 2D entities like: Rectangle, Rhombus, Polygon using | V* 02 ‘
AutoCAD (Print out should be a part of progressive assessment)
(Problem 1) |

25 | Draw basic 2D entities like: Circles, Arcs. circu.ar using V¥ 02 i

AutoCAD (Print out should be a part of progressive assessment).
(Problem 2)

26 | Draw basic 2D entities like: Circular and rectangular array using V* 02
AutoCAD (Print out should be a part of progressive assessment). '
(Problem 3)

27 | Draw blocks of 2D entities comprises of Rectangle. Rhombus, V* 02
Polygon, Circles, Arcs, circular and rectangular array, blocks
using AutoCAD (Print out should be a part of progressive
assessment). (Problem 4) | |

23 | Draw basic branch specific components in 2D using AutoCAD VI* 02 |
(Print out should be a part of term work) (Problem 5)

29 | Draw basic branch specific components in 2D using AutoCAD Vi 0z
(Print out should be a part of term work) (Problem 6)

30 | Draw complex branch specific components in 2D using AutoCAD | Vi* 02
(Print out should be a part of progressive assessment) (Problem 7)

31 | Draw complex branch specific components in 2D using AutoCAD | VI 02

| (Print out should be a part of progressive assessment) (Problem 8) ]
32 | Draw complex branch specific components in 2D using AutoCAD Vi 02

MSBTE Final Copy Dt 07 052017 Page 3 of 11
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S. Practical Outcomes (PrQOs) Unit All)_lp:sox'
No. (Learning Outcomes in Psychomotor Domain) No. .
| Required |
| (Print out should be a part of progressive assessment) (Problem 9) |
Total 18

All practicals are to be performed.

Note

i. A suggestive list of PrOs is given in the above table, more such 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 to a suggested sample given below:

| S Performance Indicators Weightage in
1 No. %
|1 | Neatness. Cleanliness on drawing sheet 10
[ 2 Uniformity in drawing and line work 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 in time i 10
Total | 100
Note: Use above sample assessment scheme for practical exercises 1 10 23.
N Performance Indicators Weightage in
No. | %
1 . Developing/ using Institute Template 20
2 | Selecting relevant set up parameters 05
3 Creating given drawing using relevant Commands. 40
4 Dimensioning the given drawing and writing text using blocks and 15
layers effectively.
5 | Answer to sample questions 10
6 | Submission of digital drawing file/plot in time 10
| Total 100

Note: Use above sample assessment scheme for practical exercises 24 to 32.

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:

1. Follow cleanliness and neatness.

ii.  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 " year

e Organising Level’ in 2" year

e Characterising Level” in 3" year.

MSBTE Final Copy Dt. 07 052017 Page 5 of 11 11
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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 authorities concerned.

I\?(;. Equipment Name with Broad Specifications Expse.ll;;::ent
11 Drawing Table with Drawing Board of Full Imperial/ A1 size. All
| 2 | Models of objects for orthographic / isometric projections | 1to20
I3 Models/ Charts of objects mentioned in unit no. 4 | -
4 Set of various industrial drawings being used by industries. | All
s Set of drawings sheets mentioned in section 6.0 could be developed by All
experienced teachers and made used available on the MSBTE portal to
be used as reference/standards.
6 Set of various industrial drawings being used by industries. All
Drawing equipments and instruments for class room teaching-large size:
a. T-square or drafter (Drafting Machine).
b. Set squires (450 and 300-600)
c. Protector.
d. Drawing instrument box {containing set of compasses and dividers).
e. Drawing sheets, Drawing pencils, Eraser.
f. Drawing pins / clips
7 Drawing equipment’s and instruments for class room teaching-large size: 1t023
a. T-square or drafter (Drafting Machine)
b. Set squares (45" and 30°- 60%)
c. Protractor
d. Drawing instrument box (containing set of compasses and dividers)
8 Interactive board with LCD overhead projector | All
| 9 | CAD Workstation: | 241032
2 GB RAM, 320 GB HDD, 17” Screen, 1 GHz. (Minimum requirement) I
10 | Plotter: Print resolution Up to 1200 x 600 dpi. 16 MB Memory | 241032 |
| 11 | Licensed latest network version of AutoCAD software 24t032 |

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 (UOs) Topics and Sub-topics
(in cognitive domain)
Unit—1I la. Prepare drawing using 1.1 Drawing Instruments and supporting
Basic drawing instruments. material: method to use them with
elements of | 1b. Use of IS SP-46.for applications.
Drawing dimensioning technique. | 1.2 Convention of lines and their applications.
lc. Use different types of 1.3 Scale - reduced, enlarged and full size
lines. 1.4 Dimensioning techniques as per SP-46
N 1d. Draw regular geometrical (Latest edition) — types and applications of
- figures. chain, parallel and coordinate
\ le. Draw figures having dimensioning
s tangency constructions. 1.5 Geometrical and Tangency constructions.
Page 6 of 11 11
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
|| (Redraw the figure)
|
| Unit-1I 2a. Explain methods of 2.1 Introduction of projections-orthographic, |
Orthograp Orthographic Projections. perspective, isometric and oblique:
hic 2b. Draw orthographic views concept and applications.(No question to
projections of given simple 2D be asked in examination)
entities containing lines, | 2.2 Introduction to orthographic projection.
[ circles and arcs only First angle and Third angle method. their
2c. Draw the orthographic symbols. |
views from given 2.3 Conversion of pictorial view into |
pictorial views | Orthographic Views — object containing |
2d. Use of IS code IS SP-46 plain surfaces, slanting surfaces, slots,
for dimensioning ribs, cylindrical surfaces. (use First Angle [
technique for given Projection Method Only)
situation. |
Unit— 111 3a. Prepare isometric scale. 3.1 Introduction to isometric projections
Isometric | 3b. Draw isometric views of = 3.2 Isometric scale and Natural Scale
projections given simple 2D entities | 3.3 Isometric view and isometric projection.
containing lines, circles 3.4 Tllustrative problems limited to objects
and arcs only, containing lines, circles and arcs shape
3c. Interpret the given only.
orthographic views 3.5 Conversion of orthographic views into
3d. Draw Isometric views isometric View/projection.
from given orthographic
| views.
Unit- IV 4a. Sketch proportionate 4.1 Free hand sketches of machine elements:
Free Hand freehand sketches of Thread profiles, nuts, bolts, studs, set
Sketches of given machine elements. screws, washers, Locking arrangements.
engineerin | 4b. Seclect proper fasteners (For branches other than mechanical
g elements and locking arrangement Engineering, the teacher should select
for given situation. branch specific elements for free hand
| sketching)
Unit-V 5a. Explain different | 5.1 Computer Aided Drafting: concept.
Computer components of AutoCAD | 52 Hardware and various CAD software
aided main window. available.

drafting Sb.

interface

Sc.

Open a new/existing file | 5.3
in AutoCAD

Set/edit various 54
parameters in a

new/given file.

55

System requirement and Understanding
the interface.
Components of AutoCAD software

window: Title bar, standard tool bar. menu
bar, object properties tool bar, draw tool
bar, modify toolbar, cursor cross hair.
Command window, status bar, drawing
area, UCS icon.

File features: New file, Saving the file,
Opening an existing drawing file, Creating |
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Unit Unit Qutcomes (UQOs) Topics and Sub-topics
} (in cognitive domain)
Templates, Quit
5.6 Setting up new drawing: Units, Limits.
Grid, Snap [
5.7 Undoing and Redoing action |
Unit— VI 6a Draw basic 2D entitiesin 6.1 Draw basic entities like Line. Circle. Arc. |
| Computer AutoCAD software Polygon, Ellipse. Rectangle, Multiline.
aided 6b. Prepare 2D drawing of’ Poly Line |

drafting

given simple engineering | 62
components using
AutoCAD software
6¢. Print given drawing using | 6.3
Printer/plotter,
6.4

65
6.6
6.7
68

Methods of Specitying points: Absolute |
coordinates, Relative Cartesian and Polar
coordinates

Modity and edit commands like trim, !
delete, copy. offset, array, block, layers
Dimensioning: Linear, Horizontal,
Veriical, Aligned, Rotated, Baseline,
Continuous, Diameter. Radius. Angular
Dimrensions.

Dim scale variable.

Editing dimensions

Text: Single line Text. Multiline text
Stardard sizes of sheet. Selecting Various
plotting parameters such as Paper size,
paper units, Drawing orientation, plot ‘

scale, plot offset, plot area, print preview

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

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER
(INTERNAL) DESIGN
| Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R L A Total |
- Level | Level | Level Marks |
1 Basic elements of Drawing 04 - 02 04 06
11 Orthographic projections 06 - 02 08 10
[1] | Isometric projections 08 02 | 02 06 10
IV | Free hand sketches of engineering 04 02 - 04 06
| elements
V | Computer aided drafting interface | 04 02 04 | - 06
VI | Computer aided drafting | 06 | 02 04 | 06 12
Total | 32 08 14 | 28 50

Legen(ls R=Remember, U=Understand, A=Apply and above (Bloom's Bevised taxonomy,
Note: This specification table provides general guidelines to assist student for their learning
ad to teachers to teach and assess students with respect to attainment of UOs. The actual
"Jl.\rr ‘thution of marks at different taxonomy levels (of R. U and 4) in the question paper may
@‘ v from above table.
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This specification table also provides a general guideline for teachers to frame internal end
semester practical theory exam paper which students have to undertake on the drawing sheet

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. Student should maintain a separate A3 size sketch book which will be the part of term
work and submit it along with drawing sheets. Following assignment should be drawn
in the sketch book-

. Single stoke vertical Letters and Numbers

. Type of Lines

fii. Redraw the figures. Any three.

iv. Engineering Curves. One problem for each type of curve.

v.  Orthographic projections. Minimum 5 problems.

vi. Isometric Projections/Views. Minimum S problems.
vii. Free hand sketches. All types of engineering elements mentioned in Unit no.-4
viil. Note- Problems on sheet and in the sketch book should be different

b. Students should collect Maps, Production drawings, Building Drawings, Layouts from

nearby workshops/industries/builders/contractors and try to list
i types of lines used
ii. lettering styles used
i, dimension styles used
iv. IS code referred

¢. Name the shapes and curves you are observing around you in real life with name of
place and item. (For example ellipse, parabola, hyperbola, cycloid, epicycloids,
hypocycloid, involute, spiral helix).

d. Each student should explain at least one problem for construction and method of
drawing in sheet to all batch colleagues. Teacher will assign the problem of particular
sheet to be explained to each student batch.

e Each student will assess at least one sheet of other students (May be a group of 5-6
students identified by teacher can be taken) and will note down the mistakes
committed by them. Student will also guide the students for correcting the mistakes, if
any

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,
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for seif-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
b. Guide student(s) in fixing the sheet and mini drafter on drawing board..
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Show video/animation films to explain orthographic and Isometric projection.
Demonstrate first and third angle method using model.

e. Use charts and industrial drawing/drawing sheets developed by experienced faculty to
teach standard symbols and current industrial/teaching practices.

oo

12.  SUGGESTED LIST OF 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, and ADOs. The micro-project could be industry application
based, intemet-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 engagemerit 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. Isometric views: Each student of the batch will try to collect at least one production
drawings/construction drawings/plumbing drawings from local workshops/builders
/electrical and mechanical contractors and try to generate isometric views from the
orthographic views given in the drawings.
b. Isemetric views: Each student of a batch will select a household/industrial real item
and will draw its isometric view in the sketch book.
c. Isometric views: The teacher will assign one set orthographic projections and ask the
student to develop 3D thermocol models of the same.
d. Computer aided drafting: Each batch will collect 5 components/circuits/items
specific to their branch and draw their orthographic views using AutoCAD software.
e. Computer aided drafting: Prepare Logo of your institute/board using AutoCAD and
then create a template of your institute for drawing and printing all the drawings
prepared in AutoCAD.

13. SUGGESTED LEARNING RESOURCES

1‘?(.). Title of Book Author | Publication
1. | Engineering Drawing Bureau of Indian | BIS, Government of India, Third
Practice for Schools and Standards Reprint, October 1998; ISBN: 81-
Colleges IS: SP-46 | 7061-091-2
2, Engineering Drawing | Charotar Publishing House, Anand,
Bhatt, N.D. | Gujarat 2010; ISBN: 978-93-80358-
| 17-8
4. | Engineering Drawing Tolhe. D.A Tata McGraw Hill Edu, New Delhi,
) > 2010, ISBN No. 978-0-07-064837-1
M"‘ 5. | Engineering Drawing Dhawan, R.K. | S. Chand and Company
/ ,:,“_//NA New Delhi, ISBN No. 81-219-1431-0
A ;@\ Engineering Drawing Shaha, P. I. S. Chand and Company New Delhi,
fuXf REAY | 2008, ISBN: 81-219-2964-4
| 7:-} Engineering Graphics Kulkami, D. M.: | PHI Learning Private Limited-New
Page 10 of 11 11
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I\i;. Title of Book Author Publication

with AutoCAD Rastogi ,A. P; Delhi (2010), ISBN: 978-
| Sarkar, A. K. 8120337831

8 | Essentials of Engineering | Jeyapoovan, T. Vikas Publishing House Pvt. Ltd,
Drawing and Graphics Noida, 2011, ISBN: 978-8125953005 |
using AutoCAD

9 | AutoCAD User Guide Autodesk Autodesk Press, USA, 2015

10. | AutoCAD 2016 for Sham ,Tickoo | Dreamtech Press; Galgotia
Engineers and Designers Publication New Delhi, 2015,

| ISBN: 978-9351199113

14. SOFTWARE/LEARNING WEBSITES
https://www.youtube.com/watch?v=TJ4jGyD-WCw
https://www.youtube.com/watch?v=dmt6_n7Sgcg
https://www.youtube.com/watch?v=_MQScuL XLOM
https://www.youtube.com/watch?v=3W XPanCq9LI
https://www.youtube.com/watch?v=fvjk7PIxAuo
http://www.me.umn.edu/courses/me201 1/handouts/engg%20graphics pdf
https://www.machinedesignonline.com

Qo o op
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Workshop Practice (Mechanical and Allicd) I" Seheme

Program Name : Mechanical, Civil Chemical & Plastic Program Group.
Program Code : CE/CR/CS/CH/PS/ICM/EE/EP/AE/FG/ME/PG/PT
Semester s First

Courset Title  : Workshop Practice

Course Code  : 22004

1. RATIONALE .

Workshop Practice is a basic practical engineering course. The knowledge of basic workshops
such as  wood working, fitting, welding, plumbing and sheet metal shop is essential for
technician to perform his/her duties in industries. Students are able to perform various
operations using hand tool equipment and machineries in various shops. Working in workshop
develops the attitude of group working and safety awareness. This course provides miniature
industrial environment in the educational institute

2. COMPETENCY
The course should be taught and implemented with the aim to develop the course outcomes
(COs) so that student demonstrates the following competency needed by the industry:

* Prepare simple jobs on the shop floor of the engineering workshop.

3. COURSE OUTCONMES (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:

Select tools and machinery according to job.

. Use hand tools in different shops for performing different operation.

. Operate equipment and machinery in different shops.

Prepare job according to drawing.

Maintain workshop related tools. equipment and machinery

0o om

4. TEACHING AND EXAMINATION SCHEME

Workshop Practice {(Mcch: 1d Allicd) T’ Scheme

Tojigtiag | Examination Scheme
Scheme |
| | | Credit Theory Practical
L'Ttlp (L+T+P) Pnperi ESE | PA Total ESE | F:"\ . Total
| | Hrs. |Max [Min | Max [Min | Max | Min| Max Min | Max | Min | Max | Min
o i | o [Tl =T =T =Ts0@]| 20 [s0~] 20 | 100 40

(~°): For the courses having ONLY practical examination, the PA has nwo components under
practical marks i.e. the assessment of practicals (seen in section G) has a weightage of 60%
(i.e 30 marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(i.e. 20 marks). This is designed to facilitate attainment of COs holistically, as there is no
theory ESE.

Legends: L-Lecture: T — Tutorial Teacher Guided Theory Practice: P - Practical: C — Credit,
ESE - End Semester Examination: PA - Progressive Assessment

3. 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.

MSBTE Final Copy Dt 07.05 2017 Page 1 of 12 1}

S. Practical Exercises Unit A[])_lprrsox.
No. (Learning Outcomes in Psychomotor Domain) No. .
required |
A Perform mock drill session in group of minimum 10 students for I 2% |
o extinguishing fire — Part |
\3‘;\ Perform mock drill session in group of minimum 10 students for 1 2
"5} | extinguishing fire — Part I
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Workshop Practice (Mechanical and Allicd) *1" Scheme
T Approx. |
S. | Practical Exercises Unit [l)-lp
| No. (Learning Outcomes tn Psychomotor Domain) No. rs-
required |
3| Prepare job with following operations: — Part | I 2% |
a. Marking operation as per drawing
b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
€. sawing operation as per drawing
f. drilling operation as per drawing ‘ |
g._tapping operation as per crawing | !
4 Prepare job with following operations: — Part I1 11 2
a. Marking operation as per drawing ‘
b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
€. sawing operation as per drawing
f. drilling operation as per drawing
| g. tapping operation as per drawing |
| 5 Prepare job with following operations: — Part III 11 2
| a. Marking operation as per drawing
b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
€. sawing operation as per drawing
f.  drilling operation as per drawing
g. tapping operation as per drawmg |
|6 | Prepare job with following operations: — Part IV I3t ‘ 2 !
| a. Marking operation as per drawing
| b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
e. sawing operation as per drawing
f. drilling operation as per drawing ‘
| g. tapping operation as per drawing
7 | Prepare job with following operations: — Part V 11 2
| a. Marking operation as per drawing
b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
e. sawing operation as per drawing
f. drlling operation as per drawing
g. tapping operation as per drawing
|8 | repare job with following operations: — Part VI | 2
a. Marking operation as per drawing
| b. punching operation as per drewing
| ‘ c. filing operation as per drawing
d. chamfering operation as per drawing
€. sawing operation as per drawing
\ f. driliing operation as per drawing
MSBTE Final Copy Dt 07 052017 Page 3 of 12 11
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Workshop Practic nanical and Allicd) I Sehimi
g Practi . . | Approx. |
S. ractical Exercises Unit Hrs
No. (Learning Outcomes in Psychomotor Domain) No. o
required
g. tapping operation as per drawing
9 Prepare job with following operations: — Part VI 1 2
a Marking operation as per drawing
b. punching operation as per drawing
c. filing operation as per drawing
d. chamfering operation as per drawing
€. sawing operation as per drawing
f. drilling operation as per drawing
| g. tapping operation as per drawing
| 10 | Prepare T joint pipe fitting job as per given drawmg (individually) 11 2%
11 | Prepare elbow joint pipe fitting job as per given drawing H1 2*
12| Prepare bill of material for given pipeline layout — Part | 11l 2%
3 | Prepare bill ot material for given pipeline layout — Part il [H 2
14 | Prepare lap joint using gas welding as per given drawing — Part | 1V )
15 | Prepare lap joint using gas welding as per given drawing — Part 11 vV | 2
16 | Prepare butt joint using gas welding as per given drawing — Part | 1A% 2
17| Prepare butt joint using gas welding as per given drawing — Part [l | IV 2 |
18 | Prepare utility job( like stool, benches. tables or similar jobs) v 2* |
involving arc welding and artificial wood as per given drawing (in ‘ vV
group of 4 to 5 students) — Part I
a. Fabrication operation involve measuring, marking, cutting, edge
| preparation, welding I
| b. Carpentry operation involve measuring, marking cutting and I
| assembly with fabrication part
19 | Prepare utility job( like stool, benches, tables or similar jobs) A 2
involving arc welding and artificial wood as per given drawing (in \
group of 4 to 5 students) — Part 11
a. Fabrication operation involve measuring, marking, cutting. edge
preparation, welding |
b. Carpentry operation involve measuring. marking cutting and
1 assembly with fabrication part. |
| 20 | Prepare utility job( like stool, benches, tables or similar jobs) v, 2%
involving arc welding and artificial wood as per given drawing (in \
group of 4 to 5 students) — Part [11
| a. Fabrication operation involve measuring, marking, cutting, edge
preparation, welding
b. Carpentry operation involve measuring, marking cutting and
assembly with fabrication part.
21 | Prepare utility job( like stool. benches, tables or similar jobs) V. 2
involving arc welding and artificial wood as per given drawing (in \
= group of 4 to 5 students) — Part IV
° 3 a. Fabrication operation involve measuring. marking, cutting, edge
preparation, welding
b. Carpentry operation involve measuring. marking cutting and
assembly with fabrication part o
Prepare utility jobi like stool. benches, tables or similar jubs) V. 2

ORI
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Workshop Practice (Mechanical and Allied) °I” Scheme
S. Practical Exercises Unit A‘;_me' i
No. (Learning Outcomes in Psychomotor Domain) No. r‘s. |
| required |
| involving arc welding and artificial wood as per given drawing (in Vv |
group of 4 to 5 students) — Part V ‘
a. Fabrication operation involve measuring, marking, cutting, edge
preparation, welding
b. Carpentry operation involve measuring, marking cutting and
assembly with fabrication part o
23 | Prepare utility job( like stool, benches. tables or similar jobs) v, 2%
involving arc welding and artificial wood as per given drawing (in v
group of 4 to 5 students) — Part VI
a. Fabrication operation involve measuring, marking, cutting, edge
preparation. welding
b, Carpentry operation involve measuring, marking cutting and
assembly with fabrication part.
24 Prepare utility job( like stool. benches, tables or similar jobs) I\ 2
involving arc welding and artificial wood as per given drawing (in \%
group of 4 to 5 students) ~ Part VI
a. Fabrication operation involve measuring. marking. cutting. edge
preparation. welding
b. Carpentry operation involve measuring, marking cutting and |
assembly with fabrication part.
| 25 | Prepare utility job( like stool. benches. tables or similar jobs) v, 2
involving arc welding and artificial wood as per given drawing (in Y
group of 4 to 5 students) — Part VIII
a, Fabrication operation involve measuring, marking, cutting, edge |
preparation, welding |
b. Carpentry operation involve measuring, marking cutting and
assembly with fabrication part.
26 | Prepare sheet metal utility job using following operations — Part 1 V1 2%
a. Cutting and Bending
b. Edging
| ¢ End Curling
| d Lancing
e. Soldering |
f.Riveting
27 | Prepare sheet metal utility job using following operations — Part [1: VI 2
a. Cutting and Bending
b. Edging
c. End Curling
d. Lancing
e. Soldering
f. Riveting |
28 | Prepare sheet metal utility job using following operations — Part 11I: | VI 2
a. Cutting and Bending
b, Edging
c. End Curling L
d. Lancing
e. Soldering

MSBTE Final Copy Dt 07 052017
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" . .. | Approx.
S. Practical Exercises Unit Hrs
No. (Learning Outcomes in Psychomotor Domain) No. o
required
| f. Riveting
29 | Prepare sheet metal utility job using following operations —Part IV: | VI 2
| a. Cutting and Bending
b. Edging
c. End Curling
d. Lancing
e. Soldering
f. Riveting
30 | Prepare sheet metal utility job using following operations — Part V: VI 2
a. Cutting and Bending
b. Edging
c. End Curling
d. Lancing
e. Soldering
f. Riveting
31 | Prepare sheet metal utility job using following operations — Part VI: | VI 2
a. Cutting and Bending
b. Edging
c. End Curling
| d. Lancing '
| e. Soldering |
f. Riveting |
32 | Prepare sheet metal utility job using following operations — Part VI: | VI 2 |
a. Cutting and Bending
b. Edging
c. End Curling |
d. Lancing
e. Soldering
f. Riveting
Total 64 |
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 24 or more practical 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.

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

according to a suggested sample given below:

S. No. Performance Indicators Weightage in %

1 Setting of experimental set up 20

2 Operate equipment skillfully 30

oF % 3 Follow Safety measures 10

%\ 4 | Work in team 10

o \ 5 Record Observations 10

"E =\ 6 Interpret Results to conclude 10
< ]
2 o)
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|'S. No. | Performance Indicators Weightage in %
7 | Answer -o sample questions | 5
8 Submit report in time | S
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 safety practices.

b.  Practice good housekeeping,

c.  Demonstrate working as a leacer/a team member
d. Maintain tools and equipment

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

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 authorities concerned

| 1\?0 Equipment Name with Broad Specifications SE;}:) .
1 | Fire buckets of standard size. I IL 100, |
IV.V, VI
2 Fire extinguisher A,B and C types I, 11, 111,
| IV,V, VI
| 3| Wood Turning Lathe Machine, Height of Centre: 200mm, Distance between 11
Centers: 1200mm, Spindle Bore: 20mm with Taper, Range of Speeds: 425
to 2800 with suitable Motor Drive. with all accessories
14 Circular Saw Machine, Diameter of saw blade 200 mm, Maximum Depth of 11
Cut 50 mm, Table Size -350 x 450 mm, Table Tilting - 45° - |
5 Wood working tools- marking and measuring tools, saws, claw hammer, 11
| mallet, chisels, plans, squares, B
6 Carpentry Vice 200 mm 11
7 Work Benches- size: 1800 x 900 x 750 mm | 111
8 Bench Drilling machine (upto 15 mm drill cap.) with 4 H.P. Motor 1000 |
mm. Height.
" 9 Power Saw machine 350 mm mechanical with 1 HP Motor & all
| Accessories.
| 10 | Bench Grinder 200 mm Grinding Disc diameter 200 mm. with 25 mm. bore
32 mm. with 4 HP/1HP Motor.
11 | Vemier height Guage 450 mm )

MSBTE Final Copy Dt 07 052017 Paze 7 of 12
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o Equipment Name with Broad Specifications Exp.
No. S.No. |
12| Surface Plate 600 x 900 mm Grade | |
13 | Angle Plate 450 x 450 mm 1|
| 14 | Welding machine 20 KVA 400A welding current 300A at 50. 100. 200. 250. v
| 300 with std_ Accessories and Welding Cable 400 amp. IS| with holder
| 15 | Oxygen and acetylene gas welding and cutting kit with cylinders and v
| regulators -
| 16 | Pipe Bending Machine - - v
|17 Pipe Vice — 100 mm o - - v
18 | Pipe Cutter- S0 mm B | v
19 | Bench Vice 100 mm LIV, |
" N V.VI ‘
20 | Portable Hammer Drill Machine 0-13 mm 1L I, |
| | A C 230V, 2.5Amp, Pistol type, having ditferent types ot bits 1V,V, VI
21 | Sheet Bending Machine 3 VI
22 | Sheet Cutting Machine \4!
23 | Brazing Equipment | Vi '
24 | Fitting tools - hammers, chisels, files. hacksaw, surface plate, punch, v [11
block, angle plate, try square, marking block. steel rule, twist drills. reamers.
tap set. die set.
25 Plumbing tools- pipe vice, pipe bending equipment, pipe wrenches. dies. | 1\
26 | Gas welding hand tools- welding torch, welding tip, pressure regulator. v o
oxygen and acetylene cylinders, spark lighter
27 | Arc welding hand tools- electrode holder, cable connector, cable lugs, \%
chipping hammer, earthing clamyp. wire brush.
28 | Sheet metal hand tools- snip, shears sheet gauge, straight edge, L square, | Vi

| scriber, divider, trammel, punches, pliers, stakes, groovers, limit set

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

Unit Unit Qutcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

Unit - | [la. Describe the procedure for I'1.1 Safzty Practices, Causes of accidents.
General extinguishing the given type General safety rules, Safety signs and
Workshop of fire symbols
Practice Ib. Describe the procedure touse | |2 First Aid
the given firefighting 1.3 Fire, Causes of Fire, Basic ways of
equipment extinguishing the fire Classification of
llc. Locate the specitied equipment tire. Class A, B.C, D, Firefighting
in workshop equipment, fire extinguishers, and
Id  Describe the ways to maintain their types
| good housekeeping in the 1.4 Workshop Layout
given situation 1.5 Issue and return system of tools,
equipment and consumables
Init—11 Za. Explain operation ol the given | 2.1 Fitting hand tools bench vice,

MSBTE Final Copy Dt 07 .05 2017
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| Fitting | fitting shop machines hammers. chisels, files, hacksaw, |
22b. Describe the procedure to use surface plate, punch, v block, angle '
‘ the given fitting tools plate. try square, marking block , steel
2c. Describe the operation the rule, twist drills, reamers. tap set, die
given machinery, set and their Specifications
2d. Describe the procedure to 2.2 Operation of fitting shops machineries
perform fitting operations - Drilling machine, Power saw,
Re. Describe the procedure to grinder their specifications and
maintain tools, equipment and maintenance
machinery 2.3 Basic process chipping, filling.
scraping, grinding, marking, sawing,
drilling, tapping, dieing, reaming.
Unit—IIT  Ba Explain operation of fitting 3.1 Plumbing hand tools pipe vice, pipe
Plumbing shop machines bending equipment, pipe wrenches,
pb. Describe the procedure (o use dies and their Specifications
the given plumbing tools 3.2 Pipe fittings- bends, elbows, tees,
5c. Describe the procedure to cross, coupler, socket, reducer, cap,
operate the given type of plug, nipple and their Specifications
plumbing machinery. 3.3 Operation of Machineries in plumbing |
3d. Describe the procedure to shops- pipe bending machine their
| maintain the given type of specifications and maintenance.
plumbing tools, equipment and | 3.4 Basic process cutting, threading.
machinery.
Unit—1V  Ha. Describe the procedure to | 4.1 Gas welding hand tools- welding
Metal identify the given metal torch, welding tip, pressure regulator,
Joining Jjoining tools oxygen and acetylene cylinders, spark
b. Explain the given type of lighter and their Specifications
welding procedure 4.2 Arc welding hand tools- electrode
c. Describe the procedure to use holder, cable connector, cable lugs,
the given metal joining tools. chipping hammer, earthing clamp,
4d. Describe the procedure to wire brush and their Specifications
perform the given type of 4.3 Operation of machineries in welding
Joining metals shops- arc welding transformer their
specifications and maintenance
4.4 Welding Electrode, filler rod, fluxes,
and solders.
4.5 Basic process welding, brazing and
soldering.
Unit-V 5a. Select wood working tools as | 5.1 Types of artificial woods such as
Furniture per job/ requirement with plywood, block board, hardboard,
Making Justification laminated boards, Veneer, fiber
5b. Explain operation of wood Boards and their applications.
working machines 5.2 Wood working hand tools carpentry
t5c. Describe the procedure to use vice, marking and measuring tools,
the given fumiture making saws, claw hammer, mallet, chisels,
tools plans, squares, and their specifications
L 5d. Describe the procedure to 5.3 Operation of wood working

MSBTE Final Copy Dt 07.05.2017
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operate the given wood
working machinery.
5e. Describe the procedure to
maintain given wood working
tools, equipment and

5.4

machineries - Wood turning lathe, |
circular saw, their specifications and |
maintenance. |
Basic process- marking, sawing,
planning, chiseling, tuming, grooving,
boring.

machinery
: Unit-VI Ha. ldentify sheet metal tools.
Shect 5b. Explain operation of sheet

Metal

metal machineries.
6e. Use sheet metal tools
. Describe the procedure to
operate the sheet metal
machinery.
be. Describe the procedure to
perform the given bending
operations
5f. Describe the procedure to
maintain the given sheet metal
tools, equipment and
machinery.

6.2

Sheet metal hand tools snip, shears
sheet gauge, straight edge, L square,
scriber, divider, trammel, punches,
pliers, stakes, groovers, limit set and
their Specifications

Operation of machineries in sheet
metal shops- sheet cutting and bending
machine their specifications and
maintenance.

Basic process- marking, bending,
folding, edging, seaming, staking,
riveting.

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.

10.

a.

11.

SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

- Not applicable.-

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:
Prepare work diary based on practical performed in workshop. Work diary consist of
job drawing, operations to be perform, required raw materials, tools, equipments, date

of performance with teacher signature.

. Prepare journals consist of free hand sketches of tools and equipments 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
¢) Various machineries in workshop

equipment machineries and raw material.

. Undertake a market survey of local dealers for procurement of workshop tools,

. Visit any fabrication/wood working/sheet metal workshop and prepare a report.

SPECIAL INSTRUCTIONAL STRATEGIES (if any)

/%07*‘?' hese are sample strategies, which the teacher can use to accelerate the attainment of the
f&7 1&pigus outcomes in this course:

Y é‘\ \ - . . . . .
153y -y \“..& Massive open online courses (MOOCs) may be used to teach various topics/sub topics.

e
5]

e \ '{—’b1 ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
| F.} of teaching methods and media that are to be employed to develop the outcomes.
| 2w
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c. About I5-20% of the topics/sub-topies 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 LOs/COs through classroom presentations (see implementation
guidelme for details)

d. With respect to item No.I0). teachers need to ensure to create opportunities and

provisions for co-curricular activities.

. 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 like shaping,
lapping, honing, turning, milling, knurling etc.

h. Prepare maintenance charts various workshop machineries.

o

12. SUGGESTED TITLES OF 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-preject 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, intemnet-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 ey gry
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 eould be added by the concerned faculty
a. Prepare 2 utility job using various wood working shop operations as per given drawing.
b. Prepare a utility job using various plumbing operations as per given drawing.
¢. Prepare a utility job using various sheet metal operations as per given drawing

i Utility job will be assigned by the teacher.

ii.  Utility Job will be completed in a group of 4 to 5 students and students have to
maintain work diary consist of job drawing, operations details, required raw
materials, tools, equipments, date wise performance record.

13.  SUGGESTED LEARNING RESOURCES

Workshop Practi -hanical and Allicd) 1" Scheme

| s. Title of Book Author Publication
| No.
11 Workshop Practice | Bawa, H.S. McGraw Hill Education, Notda;

ISBN: 978-0070671195

S.Chand and Co. New Delhi
ISBN:81-219-3092-8

2. A Textbook of | Gupta, J K ;
Manufacturing Process Khurmi. R.S.
(Workshop Tech.)

4. Introduction to Basic Singh, Rajender New Age International, New Delhi:
Manufacturing Process & 2014, ISBN: 978-81-224-3070-7
Workshop Technology

MSBTE Final Copy Dt 07.05.2017 Page 11 of 12 11
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SOFTWARE/LEARNING WEBSITES

http://www.asnu.com.au
http://www.sbmlooIs_com/downloads/Woodworking%ZOCarpentry%ZOTools pdf
hitp://www.weldingtechnology.org
http://www.newagepublishers.com/samplechapter/001469.pdf
http://www.youtube.com/watch?v=TeBX6cK KHWY
http://www.youtube.com/watch?v=QHF0sNHnitw& feature=related
http://www youtube.com/watch?v=Kv1z09CAxt4& feature=relmfu
http://www.piehtoolco.com

http://sourcing indiamart.com/engineering/articies/materials-used-hand-tools/
https://www.youtube.com/watch?v=9 cnkaAbtCM
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Worksliop Practice {Computer Group) I' Scheme Workshop Practice (Ce Group)

I Seheme

Program Name : Computer Program Group

Program Code : CM/CO/IF/ICW 5

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

Semester . First 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
Cousscilitlc  EWMorkshopinactice course, in all domains of learning in terms of the industry/employer identified competency
Course Code 122005

depicted at the centre of this map.

1. RATIONALE

A diploma engineer (also called technologist) in his/her professional life works in a typical
business environment where s/he interacts with computers, peripherals and related devices
and instruments, They must be able to use and maintain these equipments authentically. They
must also possess basic knowledge/skills of wiring system, selecting components, soldering,
de-soldering for elementary level testing and maintenance of such hardware. Hence, this

Tuipie 5.
recatiles (1| CATS,
Hibre vptic sulse

e fheatlem o

course is designed to develop these vital skills in them through various workshop based /{ns"‘_‘_m:_‘ s : f:;ﬂﬂ?.‘.‘ﬁ&’:-“: \;
activities 3 s \ - .3,:.(:;1;:|:nn;.‘,,:c|...., L= ._:‘_"’2‘, = ““‘-,
- . :“lnﬂuﬂd / o md canpoci Bty e = P e,
2. COMPETENCY ’,' i L — ‘._ EAETIOTPPY _L () 13- Cowmmy
The aim of this course is to help the student to attain the following industry identified - s 4 /'l’"r:'__“:‘* Ve ‘“‘,:‘”:j;;“* N
competency through various teaching learning experiences: i’ i ‘,» % B ‘}--A-\-u:‘«_m_»‘_-‘f_:g_{‘
e Perform simple maintenance operations on computer system, peripherals and v ! e—
network ] 1

750 () e kot

Competeney
Perlorm simple

3. COURSE OUTCOMES (COs) !

\ ' on eomputer ;yslcm,
. A n . . . p A % peripherals and network
The theory, practical experiences and relevant soft skills associated with this course are to be . \ > C g
taught and implemented, so that the student demonstrates the following industry oriented Y i “
E 3 B . X - o i i
COs associated with the above mentioned competency: N R TR o 3 ...1‘."..’..'..‘;‘.::’.',':' :\_ P m-lln-ﬂ-mw s
. . . . . . v Glictar, waimie,
a. Use electrical tools, instruments, devices and equipment for basic level maintenance of \ Pada g :
computers and peripherals _ R i & Mty Al e
b. ldentify active and passive electronic components +. N oinnGe e 1 et
3 - : A V0 peittes — . \ g “-"‘_'_’:“__/— 10 22« emify \‘ fy
¢. Undertake basic level maintenance of a PC Il TS oo S
oy . N . .- wlelimei
d. Use difterent kinds of printers and scanners, : e SR, .
e. ldentify the layout of wired and wireless LAN environment : ) 7

sty mad thesr
<, sy

4. TEACHING AND EXAMINATION SCHEME

:..,.u‘ e .

‘ Teaching Examination Scheme
Scheme s = -
Credit Theory Practical ,”(.0 o -, i i it f \In) A
" K G Pzl e Do p 3 Vie
L (L+T+P) Paper [ ESE PA T Toinl ESE PA Toral - s — 7 X e ; S Edtiizs { Nl emeiis e
Hrs. [ Max [Min | Max Min | Max | Minl Max | Min | Max | Min | Max | Min s
F : i Fi 1-C M
= i | = [ =l =I=] =<5 2 |50-] 20 [00] 40 tgure 1 - Lourse Map

6. SUGGESTED PRACTICALS/ EXERCISES
(%) For the courses having ONLY practical examination, the P4 has nvo components under
practical marks ie. the assessment of practicals (seen in section 6) has a weightage of 60% assessed in the student for the attainment of the competency.
(i.e. 30 marks) and micro-project assessment (seen in section 12) has a weighiage of 40% -

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

(i.e. 20 marks). This is designed to facilitare attainment of COs holisticallv. as there is no
theory LSE

Legends: L-Lecture: T — Tutorial Teacher Guided Theory Practice; P - Practical: C - Credit.
ESE - End Semester Examination: PA - Progressive Assessment

Practical Qutcomes (PrOs) No Hrs.
° | required
Use devices: Pliers, nose pliers, cutter, screw driver 1 2
Use devices: tester, test lamp of different sizes 1 2

NMSBTE Final Copy DL 07.05.2017 Page 1 of 8
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Workshop Practice (Cal Group) I" Sehenic

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

attain the COs and competency. A judicial mix of minimum 24 or more practical need to be
performed, out of which. the practicals marked as *** ave compulsory. so that the student
reaches the ‘Precision Level' of Dave’s ‘Psychomotor Domain Taxonomy' as generally
required by the industry.

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

S. ~ Performance Indicators Weightage in %

— NO' . —_— —

a Use af Appropriate tool to solve the problem 10

b | Operate equipment skillfullv 30

c Follow Safety measures 10
| d. Quality of output achieved ) 30 |

€. | Answer to sample questions 0

f. | Submit report in time 0 i
n Total ) 100 |

The above PrOs also comprise of the following social skills/attitudes which are A ffective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow sate practices
Practice good housekeeping
Practice energy conservation.
Demonstrate working as a leader/a team member
Maintain tools and equipment
Follow ethical practices

™o ao 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 siudent 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 - Aftective Domain Taxonomy’ should gradually increase as planned
below

e ‘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 mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned

Workshop Practice (Computer Group) I" Scheme
.| Approx.
S Practical Outcomes (PrOs) | Unit [;lprs.
Na. No. i
required
{3 Use measuring instruments: ammeter, voltmeter, wattmeter 1 2
| 4 | Use measuring mstruments: clip on meter. multimeter, Megoer | 1 2
| 5 Identify different types of: resistors, inductors, capacitors, Il 2
potentiometers, Thermistor, Transformer, auto transformer from the |
| Ziven components
6 Identify the terminals of the following components: Diode, Zener | 2
diode, Varactor diode, LED, Photo diode, BJT, Photo transistor,
FET, LDR, Solar cell, Photocell, Opto-coupler,7 Segment Display,
Relays
7 Perform soldering and de-soldering operations 1 2
8 | Connect UPS with mains and batteries 1 2
| 9 | Connect batteries of battery bank I 2
10 | Open PC Panel and Identify Components (Part-I) 111 2
| 11 | Open PC Panel and Identify Components (Part-IT) 111 2
12 Clean inside PC - Boards and Slots {Part-I) 111 2
13 | Clean inside PC - Boards and Slots {Part-II) 111 2
14 | Connect power socket and controller socket to disk drives and 111 2
| motherboard. (Part-I) B |
| 15 | Connect power socket and controller socket to disk drives and I11 2
| | motherboard. (Part-11)
| 16 | Connect/disconnect LAN Cable, External Hard disk, Modem 1l ‘ = P
| 17 | Connect desktop computer and laptop with LCD/DLP Projector 1 | 2
18  Clean Keyboard and fitting it to computer v | 2
19 | Connect different types of mouse to ports v 2
20 | Install and work with Dot matrix printer v 2
21 | Work with Dor matrix printer settings (various types of buttons and | 1V 2
| | their functions. changing ribbon cartridge, paper fitting, eject ) |
22 | Install and work with laser printer ( various types of configuration | 1V 2 |
settings on printer, removing and mounting cartridge, ‘
troubleshooting paper jam)
23 | Install and work with scanner with default settings v 2 |
24 | Change scans settings, scanning documents/images and saving in v 2
different formats. -
[_AS | Connect Modem, Hub/Switches/routers physically. \% 2
26 | Prepare and test crossover and straight cable, CAT5.CAT6 Cable, A 2
using Crimping tools, Splicer o
27 _ Connect two Switches/Hubs using normal and uplink port Vv 2
28 | Write on CD/DVD, single session/multisession \4 2
29 | Identify fiber optic cable construction and connectivity \4 2
30 | Identify Wi-Fi environment and its setup \ 2
31 | Identify wired network environment and its setup \4 2
32 Identify blue tooth based wireless mouse, keyboard and other \% 2
devices
Total 64
MSBTE Final Copy Dt. 07.05 2017 Page 3 of 8

| " {
Equipment Name with Broad Specifications B PASIN G
Computer system with all necessary components like: motherboard, 10, 11, 12, ’
random access memory (RAM), read-only memery (ROM), Graphics 13, 14, 15.
cards, sound cards, intemal hard disk drives, DVD drive. network 16, ‘
interface card 17.18.19
LCD/DLP Projector | 17 |
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Workshop Practice (Computer Group) “I" Scheme
1\?0 | Equipment Name with Broad Specifications g, SN0
3 Modems, hubs, switches, Router 25.27
4 Wi-Fi set-up with access point and repeater 30
5 Bluetooth based wireless mouse and keyboard or any other device 32
6 | Uninterrupted Power supply unit with battery 8.9
7 Cat5/Cat6 cable with RJ 45 Connectors 26.27
8 Fibre optic cable with SC.ST, LC Connectors 29
9 Dot Matrix Printer, Laser Printer, Inkjet Printer 20.21.22
10 Scanner 23,24
11 | Hub/Switches/Routers . 25,27
12 | Blank CDs/DVDs 28
13 | Pliers, nose pliers. cutter, screw driver, tester, test lamp, Crimping tool 1.26
14 Resistors, inductors, capacitors, potentiometers, Thermistor, 5
| Transformer, auto transformer

15 | Diode, Zener diode, Varactor diode. LED, Photo diode, BJT, Photo 6

transistor, FET, LDR. Solar cell, Photocell, Opto-coupler,7 Segment

Display, Relays |

Note: There are no fixed specifications for the above listed equipment, devices and instruments.

Depending on the availability in the institute they can be utilized for the purpose

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 Major Learning Outcomes Topics and Sub-topics
(in cognitive domain) |
Unit -1 la. Explain the characteristics 1.1 Electrical: Basic wiring- Single core
Electrical of given type of wires, cable, multicore cable, single strand
Tools, cables, light sources and wire, multi strand wire, shielded wire
Cables and switches. 1.2 Use of different types of switches ;
Switches Ib. Explain use of the given Toggle switch, Rotary switch, Push |
type of switch, button switch, micro switch, circuit
Ic. Describe the procedure to breakers; MCB, ELCB, Regulators.
use given electrical Tool. 1.3 Using Pliers, nose plier, cutter, screw
1d. Describe application of the driver, tester, test lamp, Ammeter,
given type of uninterrupted voltmeter, wattmeter, clip on meter,
power supply. Multimeter, Megger, Solder iron,
le. Describe the procedure to solder-stand, solder-wire, flux, desolder
use the given measuring pump, De-solder wick
instrument 1.4 Using Uninterrupted power supply
units-online, offline, batteries and their
types
Unit— 11 2a. Identify a component from | 2.1 Passive components: Different types
Electronic the given sketch of oft resistors, inductors, capacitors,
Components electronic components potentiometers, Thermistor,
2b. Describe the applications of Transformer, auto transformer
____the given active electranic | 2.2 Active components: Diodes. LED.
MSBTE Final Copy Dt 07.05 2017 Page 5of 8
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Unit

Major Learning Outcomes

(in cognitive domain)

Topics and Sub-topics

component. Photo diode, BJT, Photo transistor,
LDR, Opto-coupler, seven segment
display
Unit— 111 3a. Identify the specified 3.1 PC Unit: Identification of Components-
Inside the component inside PC. Motherboard, RAM, ROM, Add-on
Computer 3b. Describe applications of the Cards, CMOS battery, SMPS, Hard
system specified device drives. disk, DVD, flash Memory And PEN
3c. Explain procedure of DRIVE, Power Connection, Controller
Connecting the given cable/ Connection, NIC Cards.
device in a PC. 3.2 Connecting and disconnecting LAN
3d. Describe procedure to Cable, External Hard disk, Modem,
handle laptop safely. Motherboard Supply, Basic handling of
laptop, Connecting computer with LCD
Projector
Unit—= 1V 4a. Describe characteristics of [4.1 Types of Printers and  their
Computer the given type of printer. characteristics- DOT Matrix, Laser,
Peripheral |4b. Classify given type of Inkjet, Connecting and sharing printer,
and Devices scanner. Scanner — flatbed scanner, hand held
4c. Explain procedure to scanner, Ssetting scanning parameters,
connect given scanning documents and saving in
printer/scanner to computer. different formats
4d. Explain procedure of 42 Keyboards, different types of mouse-
scanning the given Optical, mechanical, Wireless,
document/ image using a trackball, Connecting mouse to ports
scanner.
4e. Describe working principle
of the given type of mouse.
Unit-V Sa Explain Application of NIC | 5.1 Applications of Network interface
Network and the given connecting cards (NIC), HUB, Switches, Routers,
Devices and devices. Modem
Components | 5b. Describe characteristics of | 5.2 Characteristics of CATS5,CATS, fibre
the given type of network optic cable, use of crossover and
cable. straight cable, RJ-45 connectors, SC,
Sc. Describe features of the ST, FC, LC type fibre connectors
given type of network 5.3 Concept of LAN, MAN, WAN
5d Identify components of the Wireless network and devices; Wi-Fi,

given wired/wireless
network set-up.

Access point, repeaters, Bluetooth

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

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
- Not Applicable -

10.  SUGGESTED STUDENT ACTIVITIES

MSBTE Final Copy Dt 07052017
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Other than the classroom and laboratory learning, following are the suggested student-related ¢ Prepare brief report of various networking devices/components installed with their
co-curricular activities which can be undertaken to accelerate the attainment of the various application by doing survey of computer labs.
outcomes in this course:
a. Prepare journal of practicals. 13. SUGGESTED LEARNING RESOURCES
b. Prepare chart displaying networx set-up layout of their institute.
c. Download videos/ animations to illustrate the following: S. i .
i. Identify components inside the PC. No. Title of Book Author Publication
ii. Making of Cross/Straight Cat5/Cat6 cables by connecting RJ-45 connector. 1 | Peter Norton's New Inside | Norton, Peter; Sams Publishing, Carmel, Indiana,
iil. Any other video related to Practical exercises as given above the PC Clark, Scott H. | USA 2010. ISBN: 9780672322891
2 | Computer Basics Absolute | Miller. Michael | QUE Publishing; Indianapolis, USA,
11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) Beginner's Guide, August 2015, ISBN: 978-0789754516
These are sample strategies, which the teacher can use to accelerate the attainment of the Windows 10 |
various outcomes in this course: ) ) 3 Isrinciples of Electronics Mehta, V. K S, Chand, New Delhi, _|
a. Massive open online courses (MOOCs) may be used to teach various topics/sub Mehta, Rohit ISBN 9788121924504 |
topics. S S }

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
c. 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 b
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
. Guide student(s) in undertaking micro-projects.
Guide student(s) in undertaking various activities in the lab/workshop.
. Demonstrate students thoroughly before they start doing the practice
. Show video/animation films to explain handling/functioning of different instruments
Continuously observe and monitor the performance of students in Lab/Workshop

14.  SOFTWARE/LEARNING WEBSITES
[T Essentials: Computer Lab Procedures and Tcol Use
a. http://'www.ciscopress.com/articles/article asp?p=2086239&seqNum=4 Essential
Introduction to Computers
. hitp://uwfedu/clemley/cgs1570w/notes/01%20-%20intro_to_computer.htm
How to operate laptop:
¢. http://www liutilities.com/how-to/operate-a-laptop-computer/

moge o

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 10 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. Each student will
have to maintain dated work diary corsisting 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 micrc-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 a small report on different types of wires, cables, light sources and switches.

b. Prepare a small report on different measuring instrument with their broad TR
specifications. ,{ sl "-C{W/'

c. Prepare brief report on different components with their functions inside PC. A / & “‘r-;- \

d. Prepare a small report of printers and scanners based on their technological p N Ny S\
differences. - s \ 2\

|
p A
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Workshop Practices (Electronics Group Specific)

Scheme

Course Name

Course Code

: All Branches of Diploma in Engineering and Technology
: DE/EJ/EN/EQ/ET/EX/IE/MU/ IS/1C

Semester : First
Subject Title  : Workshop Practice
Subject Code  : 22006

1. RATIONALE

Electronic engineering diploma holders are expected to handle various mechanical, electrical
and electronics tools in the workshop. The diploma engineer has to supervise soldering, sheet
metal work, fitting of electronic components and circuits in the workshop. This course will
develop skills in handling tools, equipments used in the electronics workshop and perform

soldering of components primarily

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 Build /test simple electronic circuit on breadboards and PCBs.

3. COURSE OUTCONMIES (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:

Use firefighting equipment and other safety related accessories.
Use fitting and sheet metal tools in the electronics workshop.
Identify active and passive electronics components

Perform soldering and de-soldering using soldering tools.
Build simple jobs in the electronics workshop.

0o Ao o

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit Theory Practical
I I i) w7 PA Total ESE PA Total |
t t -
| Hrs. [Max |[Miin | Max |[Min | Max | Min| Max Min | Max | Min | Max | Min |
wl=la] 4 ] - <] ] | =]s0@]| 20 [50~] 20 [ 100] 40 |
! ! |

(~): For the courses having ONLY practical examination, the PA has two components under
practical marks i.e. the assessment of practicals (seen in section 6) has a weightage of 60%
(i.e.30 marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(ie.20 marks). This is designed to facilitate attainment of COs holistically, as there is no

theory ESE.

Legends: L-Lecture: T — Tutorial/Teacher Guided Theory Practice: P - Practical; C — Credit,

ESE - End Semester Examination: PA - Progressive Assessment
S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map tllustrates an overview of the flow and linkages of the topics at various levels
ol 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

depicled at the centre of this map

NISBTE Final Copy Dt. 07 05.2017 Page 1 of 9
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Figure 1 - Course Map

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.
. Practical Outcomes (PrOs) | Umit | .
No. | No. Reaui
Required
1 Use relevant safety symbol from standard safety chart for a given | I* 2
situation.
2 Perform mock drill session for firefighting using various classes of I 2
fire extinguishers and related accessories.
Select hand tools and equipment used in fitting Shop. 1I* 2
| Select machine tools and equipment used in fitting Shop. 11 2
Identify various fitting tools based on given specifications. | I 2
Identify various sheet metal tools based on given specifications. | I 2
| Prepare the given fitting job as per given drawings Part-I ™ 2
Prepare the given fitting job as per given drawings Part-11 1l 2
Page 2 of 9 11
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Workshop Practices (Electronics Group Specific) ‘I' Scheme
. Approx.
LE | Practical Outcomes (PrOs) Unit rl)-lprs.
| No. No. Required
| equired |
9 Prepare the given fitting job as per given drawings Part-111 | 2 |
10 | Prepare the given fitting job as per given drawings Part-IV 1| 2 ]
11 | Prepare the given fitting job as per given drawings Part-V 11 2 |
12| Identify the given hand tools, machine tools and equipment used 1* 2
in sheet metal shop to sketch and write the applications and
| specifications of each — Part . |
| 13 | Identify the given hand tools, machine tools and equipment used 11* 2
| in sheet metal shop to sketch and write the applications and
| specifications of each — Part II.
14 | Prepare two simple sheet metal jobs as per given drawings Part-I * 2
15 | Prepare two simple sheet metal jobs as per given drawings Part-11 11 2
16 | Prepare two simple sheet metal jobs as per given drawings Part-111 11 2
17 | Prepare two simple sheet metal jobs as per given drawings Part-1V 11 2
18 | Perform sheet metal and fitting operation for the given utility job 11 2
Part-]
19 | Perform sheet metal and fitting operation for the given utility job. | II 2
| Part-II |
| 20 | Perform sheet metal and fitting operation for the given utility job. | 1I 2
Part-I11
21 | Perform sheet metal and fitting operation for the given utility job. | II 2
Part-IV |
22 Identify various: I* | 2
(a) Passive electronic components in the given circuit.
(b) Active electronics components in the given circuit. |
23 | Identify various controls available on the front panel of analog and | III 2
digital multimeter.
| 24 | Determine the value of given resistor using digital multimeter to | III* 2
| confirm with colour code.
! 25 | Test the semiconductor diodes using digital multimeter. 1 | 2
26 | Test the LEDs display using multimeter. nr | 2
27 | Test 7-segment display using multimeter. | 2
28  Identify three terminals of a transistor using digital multimeter. nrx | 2
29 | Connect resistors in series and parallel combination on bread board | 111 2
and measure its value using digital multimeter.
30 | Connect capacitors in series and parallel combination on bread 111 2
I board and measure its value using multimeter. |
| 31 | Indentify primary and secondary winding of step down transformer | 1II 2
| using multimeter.
| 32 | Identify relay terminals (coil, common, normally open and close) 111 2
| 33 | De-solder the components using de-soldering tools Iv* 2
34  Build simple circuits using resistors, diode, switch and LED. | 1ILV 2
35  Build simple circuits using relay and other electronics components. | III, 2
V*
36 | Test the circuit developed in the experiment No.35 using various | III, 2
| testing equipment. | V*
37 | Solder more than two components on PCB for continuity. [ v | 2

Workshop Practicc ronics Group Specific) I" Scheme
2 : Approx.
S. . lu

Practical Outcomes (PrOs) (kg Hrs.

No. No. X

| Required
| ] Total 74
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of mnimum 24 or more practical 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

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

' S. No. Performance Indicators Weightage in %
1 Setting of experimental set up 20
|2 | Operate equipment skill fully o 30
[ 3 Follow Safety measures | 10
| 4 Work in team 10
' S | Record Observations 10
6 | lInterpret Results to conclude 10
7 | Answer to sample questions S |
8 Submit report in time 5
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 safety practices.
Practice good housekeeping
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical practices.

epo 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 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:

¢ ‘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 mentioned here will usher in uniformity in
conduct of PrOs, as well as aid to procure equipment by authorities concerned

> Equipment Name with Broad Specifications LRI
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NS('). Equipment Name with Broad Specifications ExpaiNo
fire)
2 | A, B.C portable type fire extinguisher with ISI mark. [
3 Bench Drilling machine (up to 13 mm drill cap.) with 4 H.P. Motor 1000 11
| mm. height
4 | Work Benches: 1800mm*1900mm*750mm | 11
5 | Power Saw machine 350 mm mechanical with 1 HP Motor & all n
| Accessories.
6 | Bench Grinder 200 mm Grinding Disc diameter 200 mm, with 25 mm. bore 11
’ | 32 mm, with "2 HP/1HP Motor.
17 Vemier height Gauge 450 mm 11
8 | Surface Plate 600 x 900 mm Grade | [l
9 | Angle Plate 450 x 450 mm 11
! 10 | Bench Vice 100 mm N 11
| 11 | Power Saw machine 350 mm mechanical with 1 HP Motor and all 11
Accessories. )
12| Circular Saw Machine, Diameter of saw blade 200 mm, Maximum Depth of Il
Cut 50 mm, Table Size -350 x 450 mm, Table Tilting - 450
| 13 | CRO: 50MHz, Dual trace, Dual beam, Inbuilt +-5 V supply, Component 111
tester, Function Generator
14 | Soldering Gun: 40Watts, Holding stand, Temperature Control, Power cord JUIRRY
15 | De-soldering Gun: 80 Watts, output voltage 24 V 1ILIV.V
16 | Multimeter 3 and "% digit with component tester NLIV.V
17 | Wire Cutter LIV.V
18 | Wire Stripper MLIV.V
19 | Consumable components: Resisters, capacitors, Diodes, Transistors, 1Cs, IC | IILIV,V
Sockets, General Purpose PCBs, LEDs, Relays, Switches, Connectors,
Connecting Wires, Soldering metal, Soldering Flux, De-soldering mesh.
8. UNDERPINNING THEORY COMPONENTS

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

lc. Locate the specified
equipment in workshop
Id. Describe the ways to types .
maintain good housekeeping | 1.4 Workshop Layout
in the given situation 1

wn

equipment and consumables

Issue and return system of tools,

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)

Unit—1 lla. Describe the procedure for | 1.1 Safety Practices, Causes of accidents,
General extinguishing the given type | General safety rules, Safety signs and
Workshop | of fire symbols.
Practice Ib. Describe the procedure to 1.2 First Aid
and Fire use the given fire fighting 1.3 Fire, Causes of Fire, Basic ways of
Fighting equipment extinguishing the fire Classification of

fire, Class A, B.C, D. Firefighting
equipment, fire extinguishers. and their
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the given soldering related
component.
4c. Explain function of the given
type of desoldering device
4d. Describe problems of given

De-soldering gun, De-soldering pump,
De-soldering mesh.

4.2 Soldering techniques like hand
soldering, wave soldering and dip
soldering.

| Unit—TII Ra. Explain operation of the 2.1 Fitting hand tools and their
Fitting and |  given fitting shop machines specifications: bench vice, hammers,
Sheet 2b. Describe the procedure to chisels, files, hacksaw, surface plate,
Metal use the given fitting tools punch, V block, angle plate, try square,
Shop 2¢. Describe the operation the marking block , steel rule, twist drills,
given machinery. reamers, tap set, die set
2d. Describe the procedure to Machineries and their Specifications in
perform the given fitting fitting shops- Drilling machine, Power |
operations saw, grinder '
De. Describe the procedure to 2.2 Basic process chipping, filling, scraping,
maintain the given tools, grinding, marking, sawing, drilling,
equipment and machinery. tapping, dyeing, reaming etc.
2f. Explain the given type of 2.3 Sheet metal hand tools and their
welding procedure. Specifications: snip, shears sheet gauge,
2g. Describe the procedure to use straight edge, L square, scriber, divider,
| the given metal joining tools. trammel, punches, pliers, stakes,
groovers, limit set
| 2.4 Machinery and their Specifications in
sheet metal shops- sheet cutting and
bending machine
2.5 Basic process- marking, bending,
folding, edging, seaming, staking,
riveting.
Unit— II1 3a. Explain working of given 3.1 Sources: AC and DC, Batteries.
Identificati type of electronics circuits . | 3.2 Electronic components: Passive
on of 3b. Identify given type of active components like resistor, capacitor and
Electronic and passive electronics inductor, Active components like diode,
Componen components. transistor, IC.
ts 3c. Describe steps to use the 3.3 Switches, relays, LEDs, 7-segment
given type of multimeter. display, step-down transformer,
3d. Describe the steps to connectors and cables used in
test the given electronics electronics circuits.
components using the 3.4 Data sheet and the catalog of
multimeter. electronics components, multimeter.
3.5 Tools required for electronic workshop
:specifications, cost and other improtent
characteristics (Catalogs of multimeter,
power supply, and soldering machine to
collect the latest information of tools).
Unit- 1V 4a. Select the soldering and de- | 4.1 Soldering and de-soldering tools like
Electronic soldering tools for the given normal soldering gun, temperature
Soldering job. controlled soldering gun, soldering
Shop 4b. Describe procedure for using metals, soldering flux, soldering pot,
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type of soldering. | 4.3 Dry soldering, problems of dry and |
| loose soldering, :
Unit—-V 5a. Describe the procedure to | 5.1 Soldering of simple electronics '
Hands On | build given type simple components like resistors, capacitors,
Skills electronic circuit on kread diode, switches, LEDs on general
board. purpose PCB.
5b. Explain the procedure of 5.2 De-soldering of the components from
assembling given simple the PCB.
electronic circuit on general | 5.3 Continuity testing using multimeter.
purpose PCB . 5.4 Measurement of Series and parallel

Sc. Explain the procedure to combination of resistors and capacitors
use the given type of meter
for continuity testing.

5d. Explain the procedure to test
the continuity of the given

[ circuit using the given type

of digital multimeter.

|
|

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

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION 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 in this course.
a. Prepare chart displaying various electronics components and Instrument.
b. Prepare broad specifications of tools and equipment used in the electronics workshop
with the help of handbooks and product catalogues available on internet.
List specifications of various electronics components.
d. Download the catalogue of multimeter, CRO, soldering gun, relays and connectors
of various reputed manufacturers from websites to update the latest developments.

©

Workshop Practice. ronics Group Specific) I Scheme

€. Guide student(s) in undertaking micro-projects

f. Show video/animation films to explain functions of fire extinguisher and fire fighting
procedure

g. Arrange visit to nearby electronics manufacturer/testing Industry.

h. Show video/animation films to explain functioning of electronics components and
their application.

1. Assign micro projects to students on simple electronics circuits

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
indusiry 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. 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, Prepare chart showing comparison of various types of resistors used in the electronics

Industry.

Build heat sink for the given specification

Build a cabinet for the given circuit/ equipment/ instrument.

Solder components on PCB and check the continuity.

Test the active and passive components connected in the given electronic equipment.

Prepare small report on market survey on diodes used in the small electronics industry.

Prepare the specifications of active and passive components and their manufacturers

and their addresses

m o aoo

13. SUGGESTED LEARNING RESOURCES

e Un@ertake a ma.rket. survey of local .dealers for procurement of workshop tools, S. Title of Book Author Publication
equipment machineries and raw material. No.
1 | A Course in Workshop Raghuwanshi, | Dhanpat Rai sons, New Delhi ; 2C11,
11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) Technology BS. or latest edition. ISBN:0000017108
These are sample strategies, which the teacher can use to accelerate the attainment of the 2 | A Textbook of Gupta, J.K.; S.Chand and Co. New Delhi, or latest
various outcomes in this course: Manufacturing Process Khurmi, R S ‘ edition, ISBN:81-219-3092-8
a. Massive open online courses (MOOCs) may be used to teach various topics/sub (Workshop Technology) _—
topics. 3 | Electronic Components Jones. Thomas H. | Reston Publishing, Reston, Virginia,
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types Handbook United states latest edition. [SBN:
of teaching methods and media that are to be employed to develop the outcomes. I | 978087909222 |
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in ,/O'QF Tm | 4 | Principles of Electronics | Mehta ,V.K: | S. Chand and Co. Ram Nagar, New
nature is to be given to the students for self-directed learning and assess the -6‘1'?‘/"\{ N I Mehta, Rohit Delhi-110 055, 2014, ISBN:
development of the COs through classroom presentations (see impfcmcn’.aliun,{_"f}/ L 4\'_/'_\. 9788121924504
guideline for details). e -"——__-‘:. T \ '_\-. T )
d. With respect to item No.10, teachers need to ensure to create opportunities and’; g /
provisions for co-curricular activities. { < J fv(v)vl\i/T:;t/;ler/nLiérl} SCIERSIES
| =
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http://www.eleccircuit.com

http://www.electroschematics.com

http://www.asnu.com.au

http:/fireextinguishertraining com/

www. youtube. com/watch?v=WE-SislzZSMY
www.youtube.com/watch?v=1UojO1HvC8c
https://mightyohm.com/files/soldercomic/FullSolderComic EN.pdf
http://www.aura-o. aura-astronomy. org/aura/sites/default/files/files
/Referencia_Bibliografica

T Fe M A o
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Program Name : Textile Program Group
Program Code : DC/TC/TX

Semester : First

Course Title : Waorkshop Practice
Course Code  : 22007

1. RATIONALE

Skills in operation of various machines and tools in industries are expected to be possessed by
the diploma engineers of programmes in textile technology and fashion/clothing, It is also
necessary to have preliminary skills in operating related mechanical and electrical equipment
in different types of workshops. This course is aimed to develop core hands-on skills related
to work as well as use of firefighting equipment from safety point of view, which are required
in the later courses.

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 Maintain machines, tools and fire safety equipment used in textile/FCT Industry.

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. Use relevant tools and gauges employed in Textile/ FCT industry.
b. Print job by block printing and screen printing
c. Perform relevant basic mechanical operations and functions related to sewing and
embroidery.
d. Perform relevant basic wiring activities of electrical installations in FCT/ Textile
industry,
e. Perform mock drill related to fire fighting in simulated environment.

4. TEACHING AND EXAMINATION SCHEME

Warkshop Practice (Testle Gro " Scheme

'quccahc:r:]n!‘g I Examination Scheme
Credit Theory Practical
LT e | T [ ESE PA Total | ESE PA Total
Hrs. |Max |Min | Max |Min| Max | Min Max Min | Max | Min | Max | Min
~|-]a] 4 — | =]l = ]=] = [ =]30@]| 20 [50~] 20 [ 100 ] 40 |

(~)): For the courses having ONLY practical examination, the PA has nvo components under
practical marks i.e. the assessment of practicals (seen in section 6) has a weightage of 60%
(i.e.30 marks) and micro-project assessment (seen in section 12) has a weightage of 40%
(i.e. 20 marks). This is designed to facilitate attainment of COs holistically, as there is no
theorv ESE.

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, Learning Outcomes i.e. LOs and topics)

MSBTE Final Copy Dt, 07052017 Page 1 of 9 11

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.

Unit Approx.
Practical Outcomes (PrOs) No Hrs.
* | required
Select relevant tools and gauges for performing one simple | 1 02*
activities involving applications of working of different '
MSBTE Final Copy Dt. 07.05.2017 Page 2 of 9 I8
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S

No.

Practical Outcomes (PrOs)

Unit
No.

Approx.
Hrs.
required

maintenance tools, like cot buffing, eccentricity meter, tachometer,
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, Y4 scale, thermometer - Part |

Select relevant tools and gauges “or performing one simple
activities involving applications of working of different
maintenance tools, like cot buffing, eccentricity meter, tachometer.
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, V4 scale, thermometer - Part 11

02

Select relevant tools and gauges for performing one simple
activities involving applications of working of different
maintenance tools, like cot buffing, eccentricity meter, tachometer,
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, Y scale, thermometer - Part 111

02

Select relevant tools and gauges for performing one simple
activities involving applications of working of different
maintenance tools, like cot buffirg, eccentricity meter, tachometer.
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, % scale, thermometer - Part [V

>

02

Select relevant tools and gauges for performing one simple
activities involving applications of working of different
maintenance tools, like cot buffing, eccentricity meter, tachometer.
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, V4 scale, thermometer - Part V

>

02

| Select relevant tools and gauges for performing one simple

activities involving applications of working of different
maintenance tools, like cot buffing, eccentricity meter, tachometer,
stripping machine, carding gauges, pressure gauge, torque
spanners, Allen keys, tailors tape, "4 scale, thermometer - Part VI

02

Create design using screen printing: Prepare one simple job
involving screen preparation (Group activity)

02*

Create design using screen printing: Prepare one simple job
involving screen printing (Group activity)

02

Create design using block printing: Prepare one simple job
involving block preparation (Group activity)

02

10

Create design using block printing: Prepare one simple job
involving block printing (Group activity)

I

02

11

Perform basic functions related to sewing and embroidery:
Develop motif on cushion cover or other material using different
sewing stitches.

1II

02*

| Perform basic functions related to sewing and embroidery:

Develop shopping bag/ folder using different sewing stitches and
accessories like buttons, sewing threads, and laces.

I11

02

Perform basic functions related to sewing and embroidery:
Segregate different fabric qualities woven, knitted, non-woven,
100 % cotton, 100 % polyester, blends

I

02

14

Perform basic functions related to sewing and embroidery: Prepare
different fabric swatches

1
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N . ., | Approx.
. Practical Qutcomes (PrOs) nit l:lprs.

No. No. :

required

15 | Perform basic functions related to sewing and embroidery: Prepare | Il 02
embroidered table cloth,

16 | Perform basic functions related to sewing and embroidery: Prepare | 111 02

| embroidered cushion cover
| 17 | Perform basic functions related to sewing and embroidery: Prepare 11l 02
embroidered bed sheet. 3

| 18 | Perform basic functions related to sewing and embroidery: Collect 111 02

| accessories and its application.

| 19 | Perform basic mechanical operations related to machines and 11 02*

accessories. Prepare catalogue of mould, castings, patterns, and

|_ tools used in casting shop. ) i

20 | Perform basic mechanical operations related to machines and 11 02

‘ accessories. Prepare a job on lathe machine I

21 | Perform basic mechanical operations related to machines and 111 02
accessories. Assemble/fit simple parts/ spare parts /accessories/
mechanisms of simple FCT related machine in workshop, |

| 22 | Perform basic mechanical operations related to machines and 111 02

accessories. Assemble/fit simple parts/ spare parts /accessories/

| mechanisms of simple TEXTILE related machine in workshop, ‘

23 | Perform basic mechanical operations related to machines and 111 02
accessories. Segregation of different types of Material handling ‘
equipment in FCT industry

24 | Perform basic mechanical operations related to machines and mr 02
accessories. Segregation of different types of Material handling
equipment in TEXTILE industry.

25 | Perform basic activities related to wiring of electrical installation v 02 *
in Textile industry: Wire single phase circuit with one 5A switch,

| fuse, and light_

| 26 | Perform basic activities related to wiring of electrical (nstallation v 02

| in Textile industry: Connect single phase motor to power supply

| 27 | Perform basic activities related to wiring ot electrical installation A% 02

| in Textile industry: Connect one MCB to load circuit -

28 | Perform basic activities related to wiring of electrical installation v 02
in Textile industry: Prepare a catalogue of lighting accessories

| used in FCT/ Textile industry.

| 29 | Perform basic activities related to wiring of electrical installation v 02

in Textile industry: Connect a three phase load to circuit

30 | Operate given firefighting equipment in simulated environment. v | 02+

| Identify different firefighting equipment

31 | Operate given firefighting equipment in simulated environment \Y% 02

| Prepare chart of firefighting equipment as per applications

32 | Operate given firefighting equipment in simulated environment N 02
Use firefighting equipment in simulated environment to cease fire

| (Group activity)
Total 64 |
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i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 24 or more practical 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.

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

S. Performance Indicators Weightage in

~No. | %
1 | Preparation of experimental set up 20
2 | Setting and operation 20
3 | Safety measures B 10
4 | Observations and Recording B 10

5 | Interpretation of result and Conclusion - 20 |

6 | Answer to sample questions 10 |
7 | Submission of report in time 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Qutcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow safety practices.
Practice good housekeeping
Demonstrate working as a leader/a team member.
Maintain tools and equipment
Follow ethical practices,

o oo 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 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 I¥ year

o Organising Level in 2" vear

e Characterising Level” in 3™ year.

il MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of PrOs, as well as aid to procure equipment by authorities concerned.

S. . . N i N . Exp.
No. Equipment Name with Broad Specifications No.
1 Different maintenance tools such as cot buffing, eccentricity meter, 1to6

tachometer, stripping machine, carding gauges, pressure gauge, torque

spanners, Allen keys, tailors tape, /4 scale, thermometer etc. |
Hardware and consumables related to Screen and Block Printing 7t010
3 Basic straight stitch sewing machine, button machine, embroidery machine, | 11 to 18
lock stitch machine with respective accessories and consumables.
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: : . : : Exp.
}\?0. Equipment Name with Broad Specifications th
4 Automatic multi stitch sewing machine | 11t0 18

5 Lathe machine, Spare parts/ accessories/ mechanisms of simple FCT/ | 19t024
textile related machines in FCT/ Textile Industry and other basic machine |

6 Electrical switches, MCBs/ fuses used in lighting and main switches/ panels | 25 to 29
used in production line

safety gears.

7 Electric Motors used in FCT/ Textile Industry 30 to 32
8 Starters relevant to electric motors used in FCT/ Textile industry 30 to 32
9 Different types of fire extinguishers with accessories, consumables, and | 30t032

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

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Select relevant tools and gauges for 1.1 Tools and gauges: Types
Tools and performing the given operation with 1.2 Setting tools and gauges for
| gauges Jjustification. different textile operations.
| 1b. Describe the criteria to identify 1.3 Procedure of using tools
| relevant tools/ gauges for the given and gauges.
| operation.
| Tc. Describe the procedure to use relevant
tool for the given textile operation.
1d. Describe the procedure to set tools/
gauges for performing the given textile
operation.
Unit -11 2a. Describe the procedure to prepare the | 2.1 Block and Screen Printing:
Block and given type of screen. Printing equipment,
screen 2b. Describe the procedure to create design accessories, Chemicals and
printing for the given type of printing medium, material used,
2c¢. Describe the procedure to print using 2.2 Design techniques,
screen on paper/ cloth. Preparation of design
2d. Describe the procedure to prepare 2.3 Printing process
block of the given type of design.
2e. Describe the procedure to print on
cloth/ paper using the given block.
Unit -1I1 3a. Describe the procedure to perform | 3.1 Construction, working and
Sewing, basic sewing to create the given items. settings of sewing and
embroidery | 3b. Describe the procedure to perform the embroidery machine
and given simple embroidery stitches. 3.2 Machine operation for
Mechanical | 3c. Describe the procedure to perform simple stitching and
operations basic mechanical operations related to embroidery
% the given type of machines and 3.3 Safety precautions
accessories in textile industry. 3.4 Parts and accessories of
MSBTE Final Copy Dt 07.05.2017 Page 6 of 9 11
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Unit | Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
3d. Describe the safety precautions to be basic mechanical
taken when working with the given machines.

type of machine.

Unit - IV 4a Describe the procedure to perform basic | 4.1 Various electrical
Wiring of electrical connections of the given accessories, tools,
electrical installations in the textile industry. material, measuring
installation | 4b. Describe the procedure to perform Instruments.

wiring of the given type of AC circuit. | 4.2 Wiring diagrams
4c. Select relevant accessories and tools for | 4.3 Wiring of single phase and

the given type of wiring with three phase AC circuit
justification 4.4 Safety precautions.

4d Describe the safety precautions to be
taken when undertaking the given type
of wiring of the installation.

Unit-V Sa. Differentiate between the given types of | 5.1 Fire, Causes of Fire,

Firefightin firefighting equipment based on their Classification of fire,
g operation applications Class A, B,C, D.
i5b. Describe the procedure to operate Firefighting equipment,
relevant firefighting equipment in the | fire extinguishers, and
given situation. their types
5c. Describe the strategies for firefighting | 52 Ways of extinguishing fire
in the given situation using equipment
5d. Describe the procedure to follow good | 5.3 General Workshop Layout
housekeeping practices for the given 5.4 Issue and return system of’
situation tools, equipment and
Se. Describe the procedure to follow consumables, 5-S practice
specified safety operations in the given of good housekeeping in
situation. workplace.

5.5 Safety Practices, Causes

safety rules, Safety signs
and symbols.
| 5.6 First Aid.

of accidents. General |

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
- Not applicable -

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. Prepare presentation displaying various tools and accessories and their specifications

33N

T

ASTA

e
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b.  Prepare charts on types of fires and related fire extinguishing tools for display at
nstitute.

¢ Prepare presentation on different types of blocks used in printing.

d.  Arranging Competitions/ exhibitions for creative jobs in identified tasks

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 treditional lecture method, but different
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
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
Guide student(s) in undertaking micro-projects.
f. Arrange visit to nearby industry/ workshop/ Boutique and preparing reports of
observations
Demonstration of various tools, gauges, machines. firefighting equipment, etc.
Assign micro projects to group of 4 1o 5 studenis and let them prepare and present the
project through PPT. Group shall submit a report which is limited to 5 pages

(4]

=

12. SUGGESTED TITLES OF 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 and ADOs. The micro-project could be industry application
based, internet-based. workshop-based. laboratory-based or tield-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 cou'd be added by the concerned faculty:
a. Tools and gauges: Collect information from iaternet about different types of tools/
gauges such as, eccentricity meter. tachometer, stripping machine, carding gauges and
pressure gauges and like as allotted by the teacher.
b. Block and screen printing: Prepare a cataogue of different consumables and
printable material for screen printing and block printing.
¢. Machines in Textile Industry: Prepare a catzlogue of difterent types of machines
used in textile/ FCT Industry.
d. Types of cloths: Prepare a catalogue of different types of cloths/ weaves/ indian

" men’s / women'’s wear/ children wear/ special clothing (Any one)

Cloth cuttings: Prepare a collage of cuttings of different cloths used in textile/ FCT
industry.

5"~ YISBTE Final Copy Dt. 07.052017 Page 8 of 9 1
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f. Wiring of electrical installation: Prepare a catalogue of different types of electrical
accessories and machines used in textile/ FCT Industry, such as switches, lights, fuses,
MCBs, motors. motor starters. multimeter and energy meters

g Firefighting operation: Prepare a catalogue of different firefighting equipment used
in industry and its application.

13.  SUGGESTED LEARNING RESOURCES

NSO Title of Book Author Publication
1 A Course in Workshop Raghuwanshi, B.S Dhaqpat Rai Sons, New
Technology DI e
ISBN: 0000017108
2| Electrical Wiring - Estimating | Uppal, S. L. Khanna Publishers, New
and Costing Delhi, ISBN:
9788174092403
3| Elements of Workshop Choudhary, Hajra S.K.; = Media Promoters and
Technology Choudhary, Hajra, Publishers Mumbai, 2009,
A K.; Roy Nirajhar ISBN: 8185099146
4| A Textbook of Gupta, I1.K.; Khurmi, S. Chand and Co. New
Manufacturing Process R.S Delhi, 2016-17,
(Workshop Tech.) ISBN: 9788121930925
Electrical Workshop: Safety, | Singh.R.P 1K International
Commissioning, Maintenance Publishing House Pvt. Ltd.
3| and Testing of Electrical New Delhi, 2012
| Equipment ISBN: 9789381141205
The Complete Technology NIIR Board NIIR Board,
6| Book on Textile Processing ISBN: 8178330504
With Effluents Treatment

14.  SOFTWARE/ LEARNING WEBSITES
a. law.resource.org/pub/in/bis/S05/is.732.1989. pdf
www. sewingpartsonline.com
Machine manufacturers websites
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Teaching and Examination Scheme for Post S.S.C. Diploma Courses

Program Name : Civil Engineering Groups

Program Code : CE/CR/ CS

With Effect From Academic Year: 2017 - 18

| Duration of Program : 6 Semesters

Duration : 16 Weeks

Semester : Second Scheme - 1
Teaching Examination Scheme
Scheme
Theory Practical
&y Course Title (zi(;)ubrrs: Course Credit | ESE PA Total ESE PA Total | Grand
N. SinEion Code L ! p (L+T+P) | Exam | Total
Duration| Max Min | Max | Min | Max Min Max Min Max Min Max | Min
in Hrs. | Marks |Marks|Marks |Marks| Marks | Marks| Marks |Marks|Marks [Marks | Marks| Marks
|
|
1 | Applied Mathematics AMS | 22201 | 3 1| = 4 3 70 28 | 30% | 00 100 40 = - - - - 100
§ : 7 | = i |
5 épphed PhySIC.:S ASM | 22202 4 3 1\?[0 70%4 28 15 00 100 40 25@ 10 25 10 50 20 200
cience | Chemistry 2 |- n 15* | 00 25@ | 10 | 25 10 | 50 | 20

3 | Applied Mechanics AME | 22203 | 3 1|2 6 3 70 28 | 30*% | 00 100 40 25@ 10 25 10 50 20 150

4 | Construction Materials CMA | 22204 | 3 - 2 | 5 3 70 28 | 30% | 00 | 100 40 25(@ 10 25 10 50 20 150

5 | Basic Surveying BSU | 22205| 3. |- | 4 7 3 70 28 | 30* | 00 | 100 | 40 50# | 20 50 20 | 100 | 40 | 200

Civil Engineering AR | 3 3 L N
| 6 WGEkeEe 5 4 Bieiice | CE%; 22008 4 4 - 504 20 50 20 100 40 100
. Sl . |
7 | Business Communication Bpealioongol - | - | 2 2 = o= = =] = = |35@ | 14|15~ | 06 | 50 | 20| 50
Using Computers o
Total | 16 | 2 | 18| 36 - 350 | - [ 150 | -- | 500 | -- 235 - | 215 -~ | 450 | -- | 950

Student Contact Hours Per Week: 36 Hrs.
Theory and practical periods of 60 minutes each.

Medium of Instruction: English

Total Marks 950

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L. - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination , * Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5 marks each for Physics and Chemistry) to facilitate integration of COs and the
remaining 20 marks is the average of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs.
~ For the courses having ONLY Practical Examination, the PA marks Practical Part - with 60% weightage and Micro-Project Part with 40% weightage

»

>

“Detained” for that semester.

ESE (P

=
’.
\cC' 1

f Applied Science.
ical of any course of any semester then the candidate shall be declared as

It is mandetory for the candidate to appear for practical (ESE) of both the part of Applied Science (Physics & Chemistry). Candidate remaining absent in
exam of any one part, will be considered as absent for the head
If Candidate not securing minimum marks for passing in the “PA>
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Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Second

Course Title : Applied Mathematics

Course Code $ 22201

1. RATIONALE

This course is an extension of Basic Mathematics of first semester namely Applied
Mathematics which is designed for its applications in engineering and technology using the
techniques of calculus, differentiation, integration, differential equations and in particular
numerical integration, Derivatives are useful to find slope of the curve, maxima and
minima of the function, -adius of curvature. Integral calculus helps in finding the area
Differential equation 1s used in finding the curve and its related applications for various
engineering models. Numerical integration is used to find the area of the functions
especially whose integration cannot be evaluated easily with routine methods. This course
further develops the skills and understanding of mathematical concepts which underpin the
investigative tools used in engineering

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

* Solve civil engineering related broad-based problems using the principles of

applied mathematics.

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
. Solve the given problems of integration using suitable methods

Apply the concept of integration to find area and volume,

Solve the differential equation of first order and first degree using suitable methods.

Apply the concept of numerical integration to investigate the area.

[N o el

4. TEACHING AND EXAMINATION SCHEME

'I-Scci:fcl;ncg Examination Scheme
Credit Theory | Practical
LT | (YT P o per L_ESE PA Total | ESE PA Total
Hrs. [Max Min|Max [Min| Max |Min| Max | Min | Max | Min | Max = Min
3 [ < 4 3 [ 0]28]30l00] 100 |40 -- = - & = =

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (o
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests o be
taken during the semester for the assessment of the cognitive domain LOs required for the
attainment of the COs.

MSBTE Final Copy dt. 30.10.2017 Page 1 of 7 12

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P -Practical; C— Credil,
ESE -End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, Learning Outcomes i.e. LOs 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 tutorials in this section are LOs (i.e.sub- components of the COs) to be developed and

assessed in the student to lead to the attainment of the competency.




revision and practice.

6.

7.

MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED:
- Not applicable -

UNDERPINNING THEORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to develop LOs in

cognitive domain for achieving the COs to attain the identitied competency

Applied Mathematics I" Scheine
3 . Approx.
S- Tutorials Ll [l)-lpls
No Nao | A
. Reguoired
: | Solve problems based on finding value of the  function al | |
' | different points |
- | Solve problems to find derivatives of implicit function  and I 1
- parametric function |
. Solve problems to find derivative  of logarithmic  and |
2 exponential functions |
4 Solve problems based on finding equation of tangent ani I |
normal |
_ Solveproblems based on finding maxima, minima of function | 1 1
> and radius of curvature at a piven point |
6 Solve the problems based on standard formulae of integration. 11 |
Solve problems based on methods of integration. substitution, 11 1
d partial fractions. |
8 | Solve problems based on integration by parts n | 1
9 Solve practice problems based on properties  of definite 11 1 |
integration |
Solve practice problems based on finding area under curve, area 111 1
10 between two curves and volume of revolutions
Solve the problems based on formation, order and degree of v 1
| H ditferential equations.
12 Develop a model using variable separable method to related 1V T
~ | engineering problem
| Develop a model using the concept of linear differentia] [V 1
. equation to related engineering problem
14 | Solve problems based on Trapezoidal rule Vv 1
Solve problems based on Simpson’s 1/3™ rule and Simpson’s vV 1
R th
15 | 3/8 rule. | |
Make use of concept of numerical integration to solve related v | 1 i
_I 16 | civil engineering problems. ‘ [
Total | 16 |
Note: The ubove haoreal sessions are for guideline onlv. The remataing tutorial Rours are for ‘

| Unit Major Cognitive Domain Learning Topics and Sub-topics
Outcomes
Unit—1 la Solve the given simple problems 1.1 Functions and Limits
Differentia based on functions a)  Coneept of funétion and sitmple
I Calculus  |Ib Solve the given simple problems examples
based on rules of difterentiation b)  Concapt of limits without

Unit Major Cognitive Domain Learning Topics and Sub-topics
Qutcomes

Ic. Obtain the derivatives of examples
logarithmic, exponential functions. | 1.2 Derivatives :

Id. Apply the concept of’ a)  Rules of derivatives such as sum,
differentiation to find given product, quotient of tunctiors
equation of tangent and normal 2) Denvative of composite

le. Apply the concept of functions (chain Rule), impl_cit
differentiation to calculate maxima and parametric functions
and minima and radius of curvature | ¢) Derivatives of inverse,
for given function. logarithmic and exponential

functions.
1.3 Applications of derivative
a) Second order derivative witkout
examples.
b) Equation of tangent and normal
c) Maxima and minima
d) Radius of curvature
Unit— 11 2a. Solve the given simple problem(s) |21 Simple Integration: Rules of
Integral based on rules of integration. integration and integration of
Calculus 2b. Obtain the given simple integral(s) standard functions
using substitution method. 2.2 Methods of Integration:
2c. Integrate given simple functions a) Integration by substitution
using the integration by parts b) Integration by parts
2d Evaluate the given simple integral | c) Integration by partial fractions
by partial fractions
Unit-111 ~ Ba. Solve given simple problems based [3.1 Detinite Integration:
Applicatio on properties of definite a) Simple examples
ns of mtegration. b) Properties of definite integral
Detinite 3b Apply the concept of definite (without proot) and simple
Integration integration to find the area under examples.

the given curve(s). 3.2 Applications of integration :

Bc. Utilize the concept of definite a) Area under the curve
integration to find area between b) Aréa between two curves.
given two curves, c) Volume of revolution

3d. Invoke the concept of definite
integration to find the volume of
revolution of given surface

Unit-1V #a Find the order and degree of given [4.1 Concept ot difterential equation

First difterential equations 4.2 Order, degree and formation ot

Order #b. Form simple differential equations differential equation

First for given simple engineering 4.3 Solution of difterential equation

Degree problem(s) a Variable separable form

Ditferentia Hc Solve given differential equations b. Linear differential equation

I Equations using the method of variable 4.4 Application of differential
separable equations and related engingering

Hd Solve the given simple problems problems

MSBTE Final Copy dt. 30.10.2017
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Unit Major Cognitive Domain Learning Topics and Sub-topics
| Qutcomes
| based on linear differential
‘ equations.
TUnit=V >a. Apply the concept of numerical 3.1 An mtroduction to numerical
Numerical integration to find area from given integration

Integration data by Trapezoidal rule
3b. Apply the concept of numerical
integration to find area from given
data by Simpson’s 1/3 " rule,
5S¢ Apply the concept of numerical
| integration to find area from given
data by Simpson’s 3/8" rule.
3d. Utilize the concept of numerical
integration to solve related

engineering problems

a. Trapezoidal rule.
b. Simpson’s 1/3'" rule
c. Simpson’s 3/8"" rule

Note: To attain the
undertaken to achieve the ‘Application Level’ of Bloom

8. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

COs and competency, above listed Learning Owtcames (LOs) need Lo be

's ‘Cognitive Domain Taxonomy'.

Prepare models to explain different concepts of applied mathematics.
Prepare a seminar on any relevant topic based on applications of integration
Prepare a seminar on any relevant topic based on applications of numerical integration

93| =oa®

to related engineering problems

10. 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 different 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
nature is to be given to the students for self-directed learning and assess the
development of the LOs/COs through classroom presentations (see implementation
guideline for details)
d.  With respect to item No.10, teachers need to cnsure to create opportunities and
provisions for co-curricular activities
e Guide student(s) in undertaking micro-projects

11. 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

Legends: R=Remzmber, U=Undersiand, A=Apply and above (Bloom s Revised taxonony)
Note: This specification table provides general guidelines 10 assist student for their learning
and 1o teachers to teach and assess students with respect to attainment of LOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

9. 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.ldentify engineering problems based on real world problems and solve with the use of

free tutorials availasle on the intemnet.

Use graphical software’s: EXCEL, DPLOT, and GRAPH for related topics.

Use Mathcad as Mathematical Tools and solve the problems of Calculus. iy
Identily pr:mlems based on applications of differential equations and solve 111;%-
problems, i

oo o
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— — - —r— fact, an integration of practicals, cognitive domain and affective domain LOs. The micro-
ULl Unit Title JERERing D's“-'h""mf of Theory Mz_u_'ks project could be industry application based, internet-based, workshop-based, laboratory-based
t RIOUE R T ¥ A Total or field-based. Each student will have to maintain dated work diary consisting of individual
No. Level | Level | Level | Marks contribution in the project work and give a seminar presentation of it before submission. The
|_T | Differential calculus 14 04 08 12 24| total duration of the micro-project should not be less than 16 (sixteen) student engagement
I1 Integral calculus 12 02 06 08 16 hours during the course.
11l | Applications of Definite 08 02 02 04 08
Integration. In the first four semesters, the micro-project could be group-based However. in higher
IV | First Order First Degree 06 02 02 04 08 semesters, it should be individually undertaken to build up the skill and confidence in every
Differential Equations student to become problem solver so that s/he contributes to the projects of the industry. A
V| Numerical integration 08 02 05 07 14 suggestive list is given here. Similar micro-projects could be added by the concerned faculty:
Total | 48 12 23 35 | 70 | 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 for thermal cooling
PrePdare charts displaying the area of irregular shapes using the concept of Slmpson
1/3 " rule.

Prepare charts displaying the area of irregular shapes using the concept of Simpson’s

3/8th rule
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12. SUGGESTED LEARNING RESOURCES

S.
No. Title of Book Author Publication
| | Higher Engineering Grewal, B.S. Khanna publications, New Delhi , 2013
Mathematics ISBN- 8174091955
2 | A Text Book of Dutta, D. New Age International Publications,
Engineering Mathematics New Delhi, 2006, ISBN: 978-81-224-
1689-3
3 | Advanced Engineering Krezig, Ervin Wiley Publications, New Delhi, 2015
Mathematics ISBN:978-81-265-5423-2,
4 | Advanced Engineering Das, H K S. Chand Publications, New Delhi,
Mathematics 2008, ISBN: 9788121903455
5 | Engineering Mathematics, | Sastry, 5.5 PHI learning, New Delhi, 2014
Volume 1 (4" edition) | ISBN-978-81-203-3616-2,
6 | Comprehensive Basic Veena, G R. New Age International Publications,
Mathematics, Volume 2 New Delhi, 2005 ISBN:978-81-224-
| 1684-8
7 | Getting Started with Pratap, Rudra Oxford University Press, New Delhi,
MATLAB-7 2009 ISBN: 0199731241
8 | kngineering Mathematics Crott, Anthony. | Pearson Education, New Delhi,2010
(3" edition) ISBN: 978-81-317-2605-1
13. SOFTWARE/LEARNING WEBSITES
a.  www.scilab.org/- SCl Lab
b www.mathworks.com/products/matlab/ - MATLAB
c.  Spreadsheet applications
d  www.dplot.com/ - DPlot
e.  www.allmathcad.com/ - MathCAD
f. www.wolfram.com/mathematica/ - Mathematica
g.  http://fossee in/
h. https://vwav ichanacademy.org/math?gelid=CNqHuabCys4CFdOJ aAoddHoPig
i www.easycalculation.com
J. www.math-magic com
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Program Name : Mechanical and Civil Engincering Program Group
Program Code : AE/CE/FG/ME/PT/PG
Semester : Second

Course Title
Course Code 122202

: Applied Science (Physics & Chemistry)

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, motion, 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 select 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:
* Solve broad-based cnginecering problems using principles of advanced physics
and chemistry.

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 indusrry 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 ir- relevant applications

-0 a0 o

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme | —
| Credit Theory Practical
(L+T+P) T T -
L|T|P Paper | ESE | PA |___Total ESE PA Total |
Hrs. |Max [Min | Max [Min | Max | Min| Max Min | Max | Min | Max | Min
[2]= 15% | 00 | 25@ 10 | 25 | 10 50 | 20 |
—_ 8 90 e 28 ——— 100 @ 40 T t 1
|2 = Min | 15* | 00 | 25@ 10 | 25 | 10 50 | 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5
marks each for Physics and Chemistry) to facilitate integration of COs and the remaining 20
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 weeks for cachf, -/
batch.
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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.

e 0 —_—
“ T ADOB - Practice good inseheeping

*Thiple &3
Calisnhe =iz
delernmmation

i — L —
ADO  Foluaw sl s
- —

>

—— TN

- 3 C 4 Uise Lasers. X-

D R =l pampit
[N | sl

oo - =L —~

’ e goml nnesi
’ % Hiyspes lliny

i
a e

LS I

P = !‘n
U0 S Desisile ™
. the gthext of baid
it o the g

- 5 —_
I
~

ATH) (TN

Irrmart Orneeme

./I

Figure 1 - Course Map

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

‘ : Approx.
= Practical Outcomes (PrOs) it Hrs.
No. No. .

Required
Physics
1 Use Searle’s method to determine the Young’s modulus of given I 02*
MSBTE Final Copy dt. 30.10.2017 Page 2 of 10 12
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3 [ Approx.
5 Practical Outcomes (PrOs) Wi [;lpls
No. No. .
Required
| lwire ' - - |
2 | Apply Archimedes’ principle to determine the buoyancy force on I 02
_  a solid immersed in liguid i |
3 Determine the coetficient of viscosity of given liquid by Stoke’s 1 02
| method
4 Find the downyward force, along an inclined plane, acting on a [ 02
roller due to gravity and its relationship with the angle of
inclination
5 Predict the range of the projectile from the initial launch speed 11 02*
I and angle |
6 1) Find the dependence of the stopping potential on the 11 02
frequency of light source in photo electric effect experiment.
ii) 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. 111 02*
8 Determine the divergence of laser beam il 02
. Chemistry Bl
9 | Standardization of KMnOy solution using stzndard oxalic acid v 02*
| and Deterining the percentage of iron present in given Hematite
| ‘ ore by KMnO, solution.
| 10 Determine the parcentage of copper in given copper ore v 02
11 Determine total hardness, temporary hardness and permanent A% 02*
hardness of water sample by EDTA method.
12 Determine the alkalinity of given water sample \4 02
13 Determine the turbidity ot given water sample by Nephelometric A 02
method
14 | Determine the moisture and ash content in given coal sample VI 02*
| i using proximate analysis.
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
ultimate analvsis.(Gravimetric analysis)
- Total 32
Note

i A suggestive list of PrOs is given in the above table More such PrOs can be added to
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
reaches the ‘Precision Level of Dave’s ‘Psychomotor Domain Taxonomy' as generally

)

required by the industry

according 10 a suggested sample given below:

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

No. Performance Indicators
_ Preparation of experimental set up 20
Setting and operation 20

MSBTE Final Copy dt. 30.10.2017
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S. No. Performance Indicators Weightage in %
3 Sulety measures 10 .
4 Observations and Recording 10
5 Interpretation of result and Conclusion 20
6 Answer to sample questions 10
|7 Submission of report in time 10
Total “100

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

o0 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 when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwoh!’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1 year

¢ ‘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

Nso Equipment Name with Broad Specifications . [?\Top
| Searle’s apparatus( with slotted mass of 0.5 kg each) —_1"1
2 Liquid container 2
| 3 Solid body (different size and meterials) o 34
4 Stoke's apparatus (glass tube, viscous liquid, spherical balls of varving sizes) 3
5 Stop watch 45
6 Photo transducer 4 |
|7 Timer |4 |
8 Projectile motion detector B | 5
9 Photo electric effect apparatus ) | 6 |
. Experimental setup for characteristics ot photoelectric cell - | 9i
Experimental setup for characteristics of LDR | 7
Laser Source ( He Ne, diode laser) 8
Electronic balance, with the scale range 0of 0.001g to 500g. pan size 100 mm: All
response time 3-5 sec.; power requirement 90-250 V, 10 watt
Electric oven inner size 18”°x18”x18""; temperatu-e range 100 to 250" C with 14.16
| the capacity ot 40 It
Bomb calorimeter | IS
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| S. A i ) ) . Exp.
No. Equipment Name with Broad Specifications No.
20 | Muffle firnace. Temperature up to 900"C,digital temperature controller with 14,16

an gecuracy of +/-37C

21 | Nephelometer ; Auto-ranging from 20-200 NTU,+/- 2% of reading plus 0.1 13
NTU. power 220 Volts +/- 10% AC 50 Hz

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

Applicd Science

1" Scheme

setting and hardening, applications.

Unit Unit Qutcomes (UOs) Topics and Sub-topics |
(in cognitive domain) ) J
parameters for the given 2.5 Projectile motion, trajectory, angle of |
projectile in motion. projection, time of flight and range of
projectile with formulae ‘
Unit—IIT  [3a. Explain the concept of the 31 Planck’s hypothesis, properties of |
Photoelect given parameters of the given photons, Photo electric effect: threshold
ricity, X- material. frequency, threshold wavelength,
Rays and  3b. Explain the working of the stopping potential, Work function,
LASERs given photoelectric device. characteristics of photoelectric effect,
Einstein’s photoelectric equation
3.2 Photoelectric cell and LDR: principle,
working and applications
3¢. Explain the production of X- 33 Production of X-rays by modern |
Rays of the given material Coolidge tube, properties and
with properties and applications
| applications. ‘
3d. Differentiate between 34 Laser: properties, absorption, i
LASER and given colour of spontaneous and stimulated emission,
light applications of Laser
3e. Explain the given terms with 3.3 Population inversion, active medium,
examples. optical pumping, three energy level
| system, He-Ne Laser
Chemistry
Unit-IV 4a. Describe construction and |4.1 Metallurgy: Mineral, ore, gangue, flux,
Metals, working of the given type of slag.
alloys, furnace. 42 Types of furnace: Muffle fumace, Blast
| Cement, 4b. Describe the extraction furnace.
and process of the given ore with |4.3 Extraction processes of Haematite,
Refractory chemical reaction, copper pyrite ores: Crushing,
materials  |4c. Explain purposes and concentration, reduction, refining
preparation methods of 4.4 Properties of iron and copper: |
making the given alloy. Hardness, tensile strength, toughness,
4d. Select the relevant alloy for malleability, ductility, refractoriness,
the given application stating fatigue resistance. specific gravity.
the properties with specific heat, brazing, castability,
justification. stiffness,
4e. Describe the constituents, 4.5 Preparation of alloys (Fusion and
hardening and setting compression method).
process of the given type of 4.6 Ferrous alloys: Low carbon, medium
cement. carbon, high carbon steels
4f. Select the relevant refractory 4.7 Non-ferrous alloy: Brass, Bronze,
for given application stating Duralumin, Tinman Solder, Woods
the properties with metal.
justification. 4.8 Cement: Types; Biocement and
Portland cement; constituents, setting
and hardening, applications
4.9 Lime: classification, constituents,

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Physics
Unit—1 la. Explain concept of elasticity |1.1 Deforming Force and Restoring Force,
Properties and plasticity for the given Elasticity, Plasticity, Rigidity
of matter material 1.2 Stress and Strain and their types, Elastic
‘ and Non-  Ib. Establish relation between limit and Hooke's law, types of moduli
Destructiv given types of modulii of of elasticity
¢ Testing elasticity 1.3 Stress -Strain diagram, Poisson's ratio,
lc. Predict the behavior of the factors affecting elasticity
given metallic wire.
Id. Explain pressure-depth 1.4 Fluid friction, pressure, pressure- depth
relation for the given law. relation, Pascal's law, Archimedes’
le. Explain Newton's law of principle
viscosity for the given liquid. 1.5 Viscosity, velocity gradient, Newton's
1f. Explain Stokes’ law for the law of viscosity.
frec fall of the body through [1.6 Free fall of spherical body through
the given viscous medium. viscous medium and Stokes’ law,
derivation of coefficient of viscosity 'n’
by Stokes’ method, effect of temperature
and adulteration on viscosity of liquids. |
lg. Describe the salient features 1.7 Non-destructive testing (NDT), Various
of the given NDT method. NDT methods used, Criteria for the
selection of NDT method, merits and
demerits of NDT
|
Unit-11 2a. Explain the equations of [2,1 Displacement, velocity, acceleration and
Types of motion for the given body retardation, equations of motion,
Motion moving in the given type of equations of motion under gravity.
path. {22 Angular displacement, angular velocity,
2b. Calculate the angular velocity angular acceleration, three equations of
of the given body. angular motion
2c. Explain the relevant 2.3 Momentum, impulse, impulsive force,
Newton’s laws 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 energy, work -energy
2e. Calculate the given principle
MSBTE Final Copy dt. 30.10.2017 Page 5 of 10 12
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Unit Unit Outcomes (UOs) Topics and Sub-topics I
| (in cognitive domain) - |
4.10 Refractory material: Types, propertizes ‘
Unit -V Sa. Deseribe the given 5.1 Hardness; Classitication
Water termimolog aled to hard 5.2 Hard water in boilers and prevention: |
treatment water and their effects Boiler corrosion, caustic embrittlement,
5b. Describe the giveti process priming and foaming, scales and
for sottening 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, fon exchange process
of water (cation exchange and anion exchange).
5d. Describe the given type of of |5.4 Potable water treatment. Sedimentation,
waste water treatment coagulation, tiltration 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 temperature, elassification.
Combustio 6b. Explain the given type of 6.2 Solid fuels: Coal, Classification and
n analysis of the given type of composition , proximate analysis
[ coal. Ultimate analysis, Bomb calorimeter.
6e. Calculate the calorific value Carbonization of coke by Otto
of the given solid fuel using Hofmann's oven,
Bomb calorimeter. 6.3 Liquid fuels: Fractional distillation of
|6d. Describe composition, crude petroleum. boiling range
properties of given gaseous composition, properties. Knocking.
| fuel with their applications cracking. octane number and cetane
6e. Calculate the mass and number.
volume of air required for 6.4 Gaseous fuels: Biogas, LPG, and CNG
complete combustion of the Combustion equation of gaseous fuels.
given fuel. mass and volume of air required for
| complete combustion.
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 |
| I | Properties of matter and NDT 14 03 05 06 14 |
Il | Types of motion 09 02 02 06 10 | 4
[il | Photoelectricity, X-Ray and LASER, | 09 03 | 04 04 11 fi=
Chemistry I
—
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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 | I
V1L | Fuels and combustion 10 03 04 05 | 12 N
| Total 64 | 15 | 22 33 70

Legends: R=Remember. U=Understand, A=Apply and above (Bloom's Revised taxonony)
Note: This specification table provides general guidelines to assist student Jor their lecrning
and (o teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxcnomy levels (of R, U and A) in the question pape: may
vary from above table

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratcry 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.  Seminar on any relevant topic

b. Library survey regarding engineering material used in different 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 cf 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 outccmes
c.  About 15-20% of the topics/sub-topics which 1s 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 tc 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 ia the
beginning of the semester. S/he ought to submit it by the end of the semester to develoo 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, 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

P | semesters, it should be individually undertaken to build up the skill and 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 the concerned faculty:
Elasticity: Prepare working model to demonstrate the stress — strain behavior of
different wires of different thickness and material.

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

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

Photo Sensors: Prepare simple photo sensor using LDR

Properties of Laser: Use Key chain laser to differentiate laser with ordinary light.
Water analysis: Collect water samples from different water sources and find the
characteristics like acidity, conductivity, dissolved solids, suspended particles.

a

b

Water treatment:

powder required for its sterilization.
Water analysis: Prepare model to find the soap foaming capacity of bore water on

addition of soda ash.

Collect 3 to 5 water samples to find the dosage of bleaching

Fuels: Prepare chart showing different types of liquid fuels showing their calorific

values and uses.

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

time.

Refractory materials: Prepare chart showing properties of refractory materials.

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

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

SUGGESTED LEARNING RESOURCES

Title of Book

Author

Publication

Physics Textbook Part
I and Part - Class X1

Narlikar, J. V_; Joshi,
A. W_; Mathur,
Anuradha; et al

National Council of Education
Research and Training, New Delhi,
2010, ISBN: 8174505083

2 Physics Textbook Part | Narlikar, J.V.; Joshi, | National Council of Education
I and part II - Class A. W.; Ghatak A K. et | Research and Training, New Delhi,
XTi | 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 | Cambridge university press; New
Engineering Physics -1 | Simanchala Panigrahi | Delhi, 2016 ISBN : 9781316635643
5 | Engineering Physics | Palanisamy, P. K. SCITECH Publications, Chennai,
[SBN: 9788183711012
6 | Principles of Physics Walker, J.; Halliday, Wiley Publications, New Delhi, 10™
D: Resnick, R edition ISBN: 9788126552566
7 | Textbook of Avadhanulu, M. N_; S. Chand and Co., New Delhi, 2015
Engineering Physics Kshirsagar, P. G ISBN: 9788121908177
8 | Engineering Agarwal, Shikha Cambridge university press ; New

| Chemistry

Delhi, 2015 ISBN : 9781107476417
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130 Title of Book : Author Publication
9 Engineering | Dara, S. S.; Umare | S.Chand and Co. Publication, New
Chemistry IS8, | Delhi, 201, ISBN: 8121997658
10 Engineering | Jain & Jain | Dhanpat Rat and sons; New Delhi,
I Chemistry | 2015.1SBN : 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. howstuffworks.com
h.  https://phet.colorado.edu
i.  www.chemistryteaching.com
j- www visionlearning.com
k. www.cheml.com
I.  www.onlinelibrary. wiley.com
m. WWW.ISC.0rg
n.  www.chemecollective.org
0. wWww.wqa.org
p.  Www.em-€a.org
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Program Name : Mcechanical, Civil Chemical and Fabrication Technology and
Erection Engincering Program Group

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

Semester : Second

Course Title

Course Code

: 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 effects of forces acting on the structures. This course provides the scope to understand
fundamental concepts of laws of mechanics and their applications to different engineering
problems. This course is designed to provide basic understanding about the different types of
forces, moments and their effects on structural elements, 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 applied mechanics to solve broad-based engincering 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:

wpplied Mechanics 1" Scheme

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

s. 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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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 e e
¢. Determine unknown force(s) of different engineering systems.
d. Check the stability of various force systems. T
e Apply the principles of friction in various conditions for useful purposes. ey - - N
f. Find the centroid and centre of gravity of various components in engineering systems. (5 R R BeSine oE T
- . Thl
T == o i EE et . - o
4. TEACHING AND EXAMINATION SCHEME . =
Figure 1 - Course Map
Teaching | B —
Examination Scheme
Scheme | p— 6. SUGGESTED PRACTICALS/ EXERCISES
iy Theory I Practical The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
(L+T+P) [ ESE PA Total ES PA Total : : :
L T p Paper | ES : ota E_ ota assessed in the student for the attainment of the competency
Hrs. Max! Min | Max |Min| Max | Min| Max | Min | Max | Min | Max| Min
3ftfa] 6 3 T 28 [30¢ (o0 100 [40[25@ [ 10 [ 25 [ 10 [ 50 [ 2 | Approx
| X.
Practical Qutcomes (PrOs) lilmt | Hrs.
(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment 1o N0 required
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken I
& i ' : : - : Identify vari ipment related to Applied Mechani . 02
during the semester for the assessmenl of the cognitive domain UOs required for the entify various equipment related to Applied Mechanics. Vi N
attainment of the COs. Use Differential axle and wheel. | 1 02+
MSBTE Final Copy dt. 30.10.2017 Page 1 of 8 12 MSBTE Final Copy dt. 30.10.2017 Page 2 of 8 12




Applied Mechanics I Scheme

. Approx.
S Practical Outcomes (PrOs) ‘ R [l)-!pls
| No. No. )
| required
[ 3 Use Simple screw jack 1l 02

4 Use worm and worm wheel. 1l 02 |

5 Use single or double purchase crab ) 1 02
6 Use Weston's differential or wormed ceured pulley block. 11 02
| Use force table to determine resultant of concurrent force system

7 ) - 111 02*
| applving Law of Polygon of forces, ( Part-!

' ' Use force table to determine resultant of concurrent force system N 00
| applying Law of Polvaon of forees. (Part-11)

9 Graphically determine resultant of concurrent force svstem, 1| 02 |
10 | Graphically determine resultant of parallel force svstem 11 02
1l Use Law of moment apparatus to determine unknown forces. v 02* |
[ 12 Apply Lami’s theorem to determine unknown force. v 02

13 | Determine support reactions for simply stipported beam, v 02
14 | Determine coetlicient of friction for motion on horizontal plane. ' 02*

.15 | Determine coefficient of friction for motion on inclined plane. \4 02

| 16 | Determine centroid of geometrical plane figures | VI 02
I Total | 32 |
~ Note

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

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

| S.No. Performance Indicators | Weightage in %
[ paration o< experimental set up | 20
2 Setting and operation i — | 20
3 Safety measures . . 10
4 Observations and Recording 10
5 Interpretation of result and Conclusion - | 20
t Answer 10 sample questions | 10
7 Submission of report 1n time 1 | 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 safety practices

b. Practice good housekeeping.
¢ Demonstrate working as a leader/a team member.
d. Maintain tools and equipment.
¢ 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 “Aftective Domain Taxonomy” should gradually increase as planned
below:

¢ “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 uniformzity in
conduct of experiments, as well as aid to procure equipment by administrators.

! Nso | Equipment Name with Broad Specifications | ]1:\?0[?. ‘
| Differential axle and wheel (wall mounted unit with the wheel of 40 cm 5 |
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'§ ‘ 3
L mm carrving a double flanged tumn table of 20 cm diameter.
N Worm and worm wheel (wall mounted unit with threaded spindle, load drum, 4
> effort wheel; with necsssary slofted weights, hanger and thread)
Single Purchase Crab winch (Table mounted heavy cast iron body The effort ‘
| 4 wheel is of C.I. material of 25 cm diameter mounted on a shaft of about 5
40mm dia. On the same shaft a geared wheel of 135 cm dia. [
5 Double Purchase Crab winch (Having assembly same as above but with 5 ‘
double set of gearing arrangement.)
P Weston’s Differential pulley block (consisting of -wo pulleys; one bigger and 6 ‘
other smaller.
Weston’s Differential worm geared pulley block (Consists of a metallic |
7 (preferably steel) cogged wheel of about 20 cm along with a protruded load 6
drum of 10 cm dia to suspend ths weights of 10 kg, 20 kg-2 weights and a 50 |
kg weights)
3 Universal Force Table (Consists of a circular 40 cm dia. Aluminum disc, = 10
gruduated into 360 degrees. ) with all accessories.. i
9 Law of moments apparatus consisting of a stainless steel graduated beam 12.5 9
mm square in section. 1m long. pivoted at centre. ]
10 | Beam Reaction apparatus ( The apparatus is with two circular dial tvpe 10 kg 1!
Friction apparatus for motion along horizontal anc inclined plane (base to

which a sector with graduated arc and vertical scale is provided. The plane

|
i may be clamped at any angle up to 45 degrees. pan. Two weight boxes (each | 12

of 5 gm. 10 g, 2-20 gm, 2-50 gm, 2-100 em weight). B

12 | Models of geometrical figures. 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.

4pplicd Mechanics

given force system using

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Explain concepts of the I.1. Significance and relevance: Mechanics,
Mechanics given terms. applied mechanics, statics, dynamics.
| and force |Ib. Use the relevant units of 1.2. Space, time, mass, particle, body, rigid
| system various quantities in the body.
| given situations. 1.3. Scalar and vector quantity, Units of
Ic. Explam effects of a force on measurement (SI units)- Fundamental
' the given object. units and derived units.
1d. Identify the force system 1.4. Force — unit, representation as a vector
for the given situation and by Bow’s notation, characteristics and |
effects of a force, Principle of
transmissibility of force, Force system and
its classification
Unit—1II  2a Describe the components of |2.1 Simple lifting machine, load, effort,
Simple the given lifting machine. mechanical advantage, applications and
lifting 2b. Differentiate the working advantages. Velocity ratio, efficiency of
machine principle of the given two machines, law of machine
types of simple lifting 2.2 Ideal machine, friction in machine,
machines maximum Mechanical advantage and
2c. Determine velocity ratio, efficiency, reversible and non-reversible
efficiency and law of the machines, condition for reversibility
given simple lifting 2.3 Velocity ratios of Simple axle and wheel,
| machine. Differential axle and wheel, Worm and
2d. Calculate effort required worm wheel, Single purchase and double
and load lifted by the given purchase crab winch, Simple screw jack,
simple lifting machine Weston’s differential pulley block, geared
De. Interpret the graphs after pulley block.
drawing them with the 2.4 Graphs of Load verses Effort, Load verses
| given data. ideal Effort, Load verses Effort lost in
2f. Select the relevant simple | friction, Load verses MA, Load verses
| lifting machine required for Efficiency.
the given purpose with
Jjustification. |
Unit- [T1 3a. Resolve the given single 3.1 Resolution of a force - Orthogonal and
Resolution force Non Orthogonal components of a force,
and 3b. Calculate the resultant of | moment of a force, Varignon’s Theorem,
compositio the given force system 3.2 Composition of forces — Resultant,
n analytically analytical method of determination of
3c. Determine graphically the resultant for concurrent, non concurrent
resultant of the given force and parallel co-planar force systems —
[ system Law of triangle, parallelogram and
3d. Find the resultant of the | polygon of forces.

3.3 Graphic statics, graphical representation

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain) B
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.
4c. 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 | 5a. 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.
5c. Determine friction force in 5.2 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.
5.4 FBD of ladder in friction I
Unit- VI 6a. Determine the centroid of |6.1 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

6¢

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)
64 Centre of Gravity of composite solids
composed of not more than two simple
“solids
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Applicd Mechanics ‘I Scheme

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 iTeaching Distribution of Theory Marks '
No. Hours R U A Total
. Level | Level | Level | Marks
| Mechanics and Force Svstem 04 02 02 02 06 |
11 Simple Lifting Machines | 08 02 | 04 06 12
III | 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 to 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 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
outcomes in this course:

a. Collect five different 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)
. Illustrate situations wherein friction is essential and not essential
Prepare mode:s in the form of geometrical figures and soiids and locate centroid and
centre of gravity of them.

[ I = N el e

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.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to 2e 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.méero-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-hased, workshop-based, laboratory-based or field-based. Each student will have
to maintain dated work diary consisting of individual contribution in the project work ar.d 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. Types of Forces: Prepare chart showing real-life examples indicating various Lypes of
forces
b Lifting Muchine: 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”
¢ Types of support: Prepare chart showing actual and corresponding schzmatic
diagram of various type of support
d. Beams: Prepare models of beam subjected to point lozds, uniformly distributed loads,
simply supported, overhang and cantilever type beam
€. Friction: Prepare chart regarding type of friction in various field conditions and
collect data regarding coefficient of friction by referring books, Determine coefficient
of friction for three different types of surfaces
. Centre of Gravity: Prepare a chart of situations wherein concept of Centre of Gravity
is vital.

13. SUGGESTED LEARNING RESOURCES

I\%) Title of Book —— Publication
| | Applied Mechanics ‘Khurmi, RS S Chand & Co. New Delhi 2014 |
ISBN: 9788121916431

2 | Engineering Mechanics Ramamrutham, S | S Chand & Co. New Delhj 2008

ISBN:9788187433514
3 | Foundations and Ram,H. D Cambridge University Press,
Applications of Applied | Chauhan, A K. Thomson Press India 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

14. SOFTWARE/LEARNING WEBSITES
http://www.asnu.com.au
www.youtube.com for videos regarding machinzs and applications, friction

www.nptel.ac.in
www discoverytorengineers com

e o
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s snceming Workshop and Practice Course Cade
Program Name : Civil Engineering Program Group

Program Code : CE/CR/CS

Semester : Second

Course Title : Civil Engincering Workshop and Practice

Course Code : 22008

1. RATIONALE

General Civil Engineering Practices is a basic engineering course. The knowledge of basics of
civil Engineering operations like masonry, mixing, concreting. finishing works is essential for
technician to perform his/her duties in industries. Therefore. an opportunity is created through
this course Lo develop basic skills with the safety aspects required for the same. Students
should be able to supervise construction activities and use quality control techniques and
maintain tools and equipments with safety to self, co-workers and the constructed components
of the building. Working in field develops the attitude of team working and safety awareness
This course provides the unique experience of field work

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 Perform basic civil engineering jobs using relevant tools.

3t 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 various construction activities at site,

b Perform masonry job activities

¢ Perform plumbing job acttvities

d Identify finishing jobs refated to building construction

¢ Identify the various components of typical civil structures like road. culvert/bridges

4. TEACIHING AND EXAMINATION SCHEME

| Teaching S——
7 Examination Scheme

Civil Enzinearing Workshop and Practice Course Code

| Scheme |

i (l(i%‘r;)) Theary Practical

(1. e paper _ESE | PA Total ESE Py | Toml
Hrs. J\I;\x:.\lini‘.\lﬂx !\lin' Max |Min Max | Min | Max | Min | Max Min

<[=13] 4 T=T=]=]~]=[=]=150#]2 |50-]2 [ic0] 40

(~): For the practical only courses, the PA has two components urfder practicgl marks i.e. tne
assessment of procticals (seen in section 6) has a weightage of 60% (i.e.30 marks} ond micro-
project assessment (seen in section 12) has a weightage of 40% (i.e.20 marks). This is
designed to facilitate attainment of COs holistically, as there is no theory ESE. J

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical: C ~ Credil,
ESE - End Semester Examination; PA - Progressive Assessment
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S. 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.

—
A

/T:uu-l...-.:-:‘\

ISt D
= lisoitinag —

A < sl e

Topic

Figure 1 - Course Map

6. SUGGESTED PRACTICAL LEARNING OUTCOMES/TUTORIALS
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.
:O Practical Qutcomes (PrOs) l:‘,nlt Hrs.
| | required
1 | Identify the substructure construction activities and the LI 02"
. equipments/tools being used at site during the visit. Part | .
| 2 Identify the substructure construction activities and the L u 02
/ | equipments/tools being used at site during the visit. Part 1l
MSBTE Final Copy dt. 30.10,2017 Page 2 of 9 12



|_equipments/tools being used at site during the visit Part |

Cisal Engineering Workshop and Practice Course Code
. L Approx.
5 Practical Outcomes (PrOs) L‘.mt [l’-lprs.
No. No. .
| required |
l 3 [dentify the substructure construction activities and the I I 02 '
equipments/tcols being used at site during the visit. Part 1(1 |
4 ldentify the substructure construction activities and the LIl 02 ‘
| equipments/tools being used at site during the visit. Part [V B
5 Assemble a comer brick wall in six courses by arranging bricks 11 02%
in Stretcher bond. Ensure that wall is in line. plumb and at right ‘ |
_angle to a existing wall nGroup__of 10 students _|
6 Assemble a corner brick wall in six courses by arranging bricks i1 02 |
in Stretcher bond. Ensure that wall is in line. plumb and at right ‘
~ angle w aexisting wall (Group of 10 studenis), Part | .
7 | Assemble a corner brick wall in six courses by arranging bricks 1! 02
| in Stretcher bond. Ensure that wall is in line, plumb and at right ‘
angle 1o a existing wall (Group of 10 students) Part |1 |
8 Assemble a cornér brick wall in six courses by arranging bricks 1l 02 |
in Stretcher bond. Ensure that wall is in line, plumb and at right
__angle to a existing wall (Group of 10 students). Part [ ‘
9 Assemble a cerner brick wall in six courses by arranging bricks 1l 02
in Stretcher bond. Ensure that wall is in line, plumb and at right |
angle to a existing wall (Group of 10 students) Part [V |
L v 02* |

Identitfy the superstructure construction activities and the

10 | Identify the superstructure construction activities and the
11
equipments tools being used at site during the visit Part [1

i, Iv 02

12| Identify the superstructure construction activities and the
equipmentstools bemng used at site during the visit Part 111

. 1v 02 ‘

13 | Identify the superstructure construction activities and the
equipments/tools being used at site during the visit Part IV

1L 1V 02

14 Mark level of given height from ground level at different
locations in the specitied location using water pipe technique
Part | (Group of 10 students)

v o02x |

5 | Mark level of given height from ground level at different
locations in the specified location using water pipe technique
Part Il ( Group of 10 students)

1L, IV 02 ‘

16 Mark level of given height from ground level at different
locations in the specified location using water pipe technique.
Part 11l (Group of 10 students)

v - 02

17 | Mark level of given height from ground level at difierent
locations in the specitied location using water pipe technique
Part [V (Group of 10 students)

LIV 02

18 Assemble a pipe line as per given drawing using pipes of
one inch diameter, pipes of half inch diameter. nipple,
reducer. union, valves T, elbow and then dissemble this pipe

| line. Part [

19| Assemble a pipe line as per given drawing using pipes of
one inch diameter, pipes of half inch diameler. nipple,

| reducer, union. valves 1. elbow and then dissemble this pipe

MSBTE Final Copy dt. 30.10.2017 Page 3 09

Civil Engineering Workshop and Practice Course Code
5 . Approx. |
S. . Unit pp
! Practical Outcomes (PrOs) . Irs.
No. No.

reguired |

line Part 11
20 Assemble a pipe line as per given drawing using pipes of 11 02
one inch diameter, pipes of half inch diameter. nipple,
reducer, union. valves T, elbow and then dissemble this pipe
| line Part 111

| 21 | Assemble a pipe line as per given drawing usinz pipes of 111 62

one inch diameter, pipes of hzlf inch diameter. nipple,
reducer. union, valves T. elbow and then dissemble this pipe
line. Part 1V

i'_22_____TeSt the quality of cement on site/Laboratory Part | [ I 2 (e .
| 23 | Test the guality of cement on site Laboratory, Part 1l B v l
| 24 Test the q'\|::||-‘;_'. of cement on site Luborutory. Part 111 B v G2
25 ldentily types ot bent up bar and stirrups at site during the [ield Y 02*
visit for the reinforcement for beams. column and slab Part [
26 | Identify types of bent up bar and stirrups at site during the field v 02
visit for the reinforcement for beams. column and slab Part 1f
27 | Carry out field test on bricks «t site. Part | I\ 02* |
| 28 | Carry out field test on bricks t site, Part [l v | 02
29 | Carry out field test on bricks et site. Part 111 - 1V 02 |
30 Identily the various components of the culvert at site |V 08* |
31 Identify the various components of the bridee at site | VvV | 08
32 | Identify the various components of the highw ays at site | Vv 08
| | Total 64
Note

i. 4 suggestive list of PrOs is given in the above table More such PrOs can be added to
attain the COs and competency. A judicial mix of nuniviem 24 or more praztical
LOs/tutorials need to be performed. out of which. the praciicals  marked as %' are
compulsory. so that the student reaches the Precivion Level of Dave's ‘Psychomotor
Domain Taxonony™ as generally required by the industry.

fetice, the “Process’ and ‘Product’ related skills associated with each PrO ¢f the

wboratoryhvorkshop/field work are 1o be assessed according to a suggested sample given

S. No. Performance Indicators Weightage in %
|1 Preparation of experimental set up - 20
2 2 and operau i 20 B
3 Safety measures 10
4 Observations and Recording - 10
5 Interpretation of result and Cenclusion 20
6 Answer to sample questions 10
7 Submission of report in time 10
Total 100

‘= \he above PrOs also comprise of the tollowing social skills/attitudes which are Allcctive
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a Follow safety practices.

b Practice good housekeeping

¢ Demonstrate working as a leader/a team member
Maintain tools and equipment.
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 acliievement of the ADOs
according to Krathwoh!’s *Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level” in 1% year

e ‘Organising Level” in o 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 authorities concerned

]
Nso Equipment Name with Broad Specifications . E]\;(Op.' |
1 | Raw material such as bricks of standard size 230 mm x 115 mm x 75 mm 3.8 |
Trowels (Brick, Buttering, Pointing) , triangular, ranging in size up to about 11 3|
2 inches (279.40 mm) long and from 101.6 mm to 203.2 mm wide i.e. (4 to 8
inches wide) B
3 | Portable Hammer , Spade, Pans (ghamela), Thread, lime | 3
' 4 Square, mason’s level. and straightedge 28 57 mm to 38.10 mm and the middle | 3
portion of the top edge from 152,40 mm to 254 mm wide | |
| 3 I_cvels and mason's line. brushes | 3
6 String. Level / Water tube. Plumb bob. Right Angle | 4
7 The mason’s level to establish "plumb” and "level” lines | 4
Plumbir?ngEiEs such as pipes and accessories for different sizes and R
| matcrials. pipe wrench B
' 9 !_Pipc Bcnding Machine 3
10 | Pipe Vice — 100 mm - ‘ 5
11 | Pipe Cutter- 50 mm B 5
12 | Ordinary Portland Cement 36
13 | Reinforcement bar, 10 mm dia. . binding wire and bending tool T fl !
| 14 | Bricks of standard size 230 mm x [ 15 mm x 75 mm. | 3.8 |
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop LOs in
cognitive domain for achieving the COs to attain the identified competency

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Describe basic construction activities to ||.1. Construction activities such as
Overview be undertaken for the given component layout. excavation, brick
of of civil structure. masonry, concreting,
Constructi [Ib. ldentify the construction activities at plumbing, electrification,
on the given site. Interdependency of various
activities  |lc. Identify the tools used for the given activities
type of foundation layout. | 2. Workmanship and Safety
I Id. Describe different safety precautions to precautions

| be taken at the given construction site.

'. Unit—- 10 -r.a. Identify the basic techniques to be used |21 Brick and stone Masonry

Masonry for the given type of masonry and work, Types of bonds and
and concreting works with justification. joints (vertical and horizontal)
Concreting 2b. Identify the relevant quality control 2.2 Line dori, plumb bob, right
measures to be adopted in operations angle and water level tube
related to the given type of masonry 2.3 Plastering, Pointing
and concreting with justification 2.4 Proper mixing of concrete,
2c. Describe the methods of plastering and concrete laying.
pointing to be undertaken in the given 2.5 Use of concrete Mixtures and
| situation. Vibrators, different types of
2d. Describe the methods of the formwork Vibrators.
for the given type of building 2.6 Formwork, Scaffolding.
e Identify type of bonds in the given type |2 7 Centring and Shuttering
of brickwork.
“Unit-11T | 3a Identify the plumbing tools and fixtures 3.1 Different types of pipes.
Plumbing in the given situation with justification | joints. taps. fixtures and
| Services 3b Select the pipe fittings. hand tools and accessories used i plumbing
machinery for the given type of work 32 Components (pipes, valves.
with justification. bends.) used in water
3¢ Select the type of plumbing tools and supply/sanitary/sewerage
machinery for the given situation with lines.

justification

3d Describe the procedure to perform
plumbing operations for the given [
condition

3e Describe the safety precautions to be ‘

undertaken for the given site

Unit—1V 4a. Describe the operations to be 4.1 Flooring, skirtin_g and dado.

Finishing undertaken related to the given 4.2 False ceiling, Plaster of Paris

Works situation of false ceiling, aluminum (POP) work, aluminum -
partitions, plastering work glass works, cladding

| 4b. Describe the procedure to prepare the | 4.3 Whitewash and painting:
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Unit Unit Outcomes (UOs) | Topics and Sub-topics
- ___(in cognitive domain)
base for the given type of finishing Tools required, brush, roller
/pa.nting work and spray painting,
4c Choose the relevant aluminum section preparation of surface for
for the given type of work with timber and steel members for
justification painting

4d Describe whitewashing and Painting |
procedure tor the given type of
walls/steel frames/wooden structure.

Unit- V Sa. ldentify relevant materials for the given |5 1 Types of road, components of
Constructi type of road construction with road, (carriage way, shoulder,
on of Jjustification. camber, gradient)

Road, 5b. Describe the types and components of | 52 Bridges and Culvert.
culverts/ road for the given situation component parts, (Abutment,
bridges | 5S¢ Decscribe the components of typical Pier. Wing wall, Approach)

bridge for the given situation
| 3d Describe the components of a typical
Culvert in the given situation.
Se. ldentify relevant materials for
construction of given type of
bricge/culvert

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the “Application Leve!” and above of Bloom's *Cognitive Domain Taxonomy .

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
- Not applicable -

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:
b. Undertake a market survey of local dealers for procurement of civil engineering
materials, plumbing materials and finishing items
¢. Organize a visit to Construction sites of different types such as simple residential
buildings, malls, multistoried buildings. Observe the course/topic based practices
on the tield
Teacher guided self-learning activities
¢ Course/ library /internet based mini-projects.
f. Develop Power point presentation or animation for activities seen during field visit.

1. SUGGLESTED SPECIAL INSTRUCTIONAL STRATEGIES (it 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
topres
b ‘L’ in item No. 4 does nol mean only the traditional lecture method. but ditterent
types of teaching methods and media that are to be employed to develop the outcomes
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¢. About 15-20% of the topics/sub-topics whick 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 opportunilies and
provisions for co-curricular activities

a. Guide student(s) in undertaking micro-projects.

b. Arrange visit to nearby construction sites for understanding v arious construction stages
and construction activities

¢ Show video/animation films to explain various processes like. excavation, loundation,
brickwork, plastering, laying water supply and sewer pipe line

d. Prepare construction activity chart for various civil engineering stages

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning ol 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 ot PrOs. UOs anc ADOs. The micro-project could be industry appl:cation
based, internet-based. workshop-based, laboratory-based or tield-based. Each student will
have to maintain dated work diary consisting ot 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

up-bused. However, in higher

In the first four semesters. the microsproject could be gr
semesters, it should be individually undertaken to build up the skill and confidence in even

A

student to become problem solver so that s'he conributes to the projects of the industry,

b

ity

stggestive list is given here I fac
& Bill Preparation (Group of 4-3 students) — Prepare bill of mater
layout
b. Muasonry and concreting - Each student will collect the information regarding the [S
provisions for the construction materials like cement, bricks, reinforcement and sand

a.  Finishing Work — Collect the information trom local market regarding the tvpes,
thickness, manutacturer, cost of various brands and make of aluminum ex-ruded
sections along with its specifications laid in IS code (Individual activity)

b.  Plumbing — Download the specifications for plumbing tools such as bench vice.
hammers, pipe wrench and pipe accessories

¢ Masonry and concreting — Undertake a market survey of cement aggregate and sand

" of various specifications from local dealers (Group of five students)

d  Plumbing — Collect the techn:cal information for various plumbing accessories such
as GU/PVC pipes, bend, union, couplings of various dimensions and write a bric!
reports (Individual activity)

e Masonry and concreting (Individual activity) —

i. Collect five samples of bricks from ditferent suppliers and test them in ficld to
assess its quality and write a report on it with reference to its constituenzs znd
process of manutacturing

i Prepare a mud /cement mortar of various proportions 1:3 and apply plaster on a
plain wall of 120 mm X 90 mm and observe the linc. level and plumb

i Prepare a cement concrate of proportion 1:2:4. 1:3:6 and 1:4:§ and prepare a
cubical block of it Lo determine its strength. (Individual activity)

m

mls or giveh pipeline
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* Civil Enginecring Workshop and Practice

Coursc Code:

iv. Masonry and concreting —Collect the list of available brand of flooring tiles with

their IS specifications and make a report of it

Masonry and concreting (Group of five students) — Undertake the local survey for
various shuttering material along with its specifications

g Masonry and concreting .(Group of ten students) — Assemble and dissemble the
shuttering material for a beam of given dimension using appropriate material as
directed by concem teacher

h.  Finishing Work (Individual activity) - Undertake the survey for different brands of
paint, painting tools and prepare a report with reference to the following points:

i.  Constituents of paint material
it Coverage area of finishing surface
ni. Cost.
iv. Durability and aesthetic features.
13.  SUGGESTED LEARNING RESOURCES
- Title of Book Ao Publication
No. |
|1 PWD- Standard Data Book for | PWD PWD, Government of
! Building Work Maharashtra. Mumbai
| 2 | CPWD Specifications (Vol.-1 CPWD CPWD, Govt. of India, New
‘ and IT) Delhi. |
3 | The Practical design of Bull, I'W Gower Press, London, 1989, |
‘ Structural Elements in Timber ISBN: 9780566090288
‘ 4 | Basic Plumbing With | Massey, Craftsman Book Co; California,
| llustrations Howard C [SBN: 9780934041997
5 | Modern Plumbing Baker. E.Keith Goodheart-Willcox Co.
| | Blanken [SBN: 978-1590703502
6  District Schedule of rates, PWD, Government of

‘ PWD
' (DSR) -

A To Z Of Practical Building
Construction & its
Management |

| Maharashtra, Mumbai.
Satya Prakashan, New Delhi;

‘ Mantri Sandeep
2015; ISBN : 9788176842051

14. SOFTWARE/LEARNING WEBSITES

http://www.asnu com.au

http://www iamcivilengineer.com/ -building-design-and.html
www.mahapwd.com/

cpwd.gov.in/

https://wrd maharashtra.gov in/

o a0 T
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Business Commumcation using Computers Coursc Code 22009

Program Name: All Branches of Diploma in Engincering and Technology.

Program Code: CE/CR/CS/CH/PS/CM/CO/IF/CW/DE/EJ/EN/EQ/ET/EX/TE/MU/EE/
EP/EU/IS/IC/AE /FG/ME/PG/PT/DC/TX/TC

Semester : Second

Course Title : Business Communication Using Computers

Course Code : m/

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

o 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 ao o

4. TEACHING AND EXAMINATION SCHEME

chc:«:‘c‘!:‘x:‘g Examination Scheme
| Credit Theory Practical
LT e [T e [_ESE PA Total ESE PA Total
Hrs. | Max | Min | Max | Min | Max | Min | Max | Min Max | Min | Max | Min
=[=]2 2 e e e e e | [ 33@n ] 14 a5~ 06 | 50 | 20

(~'): For only practical courses, the PA (15 marks) has two components under practical marks
Le. the assessment of practical has a weightage of 60% (i.e.09 marks) and micro-project
assessment has a weightage of 40% (i..06 marks). This is designed to facilitate attainment of
COs holistically, as there is no theory ESE.

MSBTE - Final Copy Dt. 30.10 2017 Page 1 of 8

Busincss Communication using Computers Course Code 22000

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 leamning 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.

Unit- Approx,
Practical Qutcomes (PrOs) No Hrs.
| required |
Explain the importance of business communication for an I 2%
organization using case study

a4l -/ MSBTE - Final Copy Dt. 30.10.2017 Page 2 of 8 12
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Business Communication using Computers Course Code: 22009

3 .. | Approx.
§' Practical Outcomes (PrOs) e [l)iprs
No. No. .
- required |
2 | Dratt ajob application letter with resume using computer i; \ _ 2*
K Mention the examples of body language use at Workplace with 1 2
| suitable pictures and images -
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 2*
6 | Dratt a detailed Progress Report. L] v 2*
7 | Organize a debzte on types of communication. 1& 2
111
8 | Summarize an industry report using techniques of summarizing. v 2
9 | Dratt a complaint letter on given topic. \4 2
10 | Design PowerPoint presentation on any technical topic. Ir | 2* ]
11 | Explain the eight principles of effective communication. I 2%
12| Explain various non-verbal codes with examples. I | 2
13 | Explain the importance of personal appearance stating tips of I1 24
| grooming for a professional. | |
14 | Draft a memo on given topic. \4 2
| 15 | Present any Two barriers to communication using case study I | 2%
| 16 | Present a technical paper using IEEE format ar | 2*
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 thal the student reaches the ‘Precision Level' of Dave's
‘Psychomotor Domain Taxonomy’ as generally required by the industry. The size of
baich for the practical should not exceed more than 21 students strictly for the
maximum attainment of COs and PrQOs

i Hence. the 'Process’ and "Product’ related skills associated with each LO of the
laboratory/vorkshop/field work are to be assessed according to a suggested sample
given below

7 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

| Nso | Equipment Name with Broad Specifications SE;[:)

1 | LCD Projector - | All

12 | Smart Board with networking | All |

|3 | Language lab with internet All |

| 4 | Printer Wherever |
| - Applicable

MSBTE - Final Copy Dt 30.10 2017 Page 3 of 8
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Course Code 22009

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) Topies and Sub-topics
(in cognitive domain)
I Writing Skills | Speaking Skills
| Unit-1 la. Describe the le. Use difterent Introduction to
Introducti importance ot the types of verbal Communication-
on to business and non— Elements, Importance,
Business communication in the verbal Functions
Communic given situation commun:catio 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, communication.
1d. Identify the type of Barriers to
communication barrier communication -
in the given situation Physical, mechanical.
and its remedy. psychological and
linguistic
Business communication:
Meaning, characteristics
| and importance.
Unit—11 i2a. Describe the non- 2d. Use relevant 2.1 Introduction to Non-
Non- verbal communication facial Verbal communication
Verbal required in the given expresstons in (Meaning and
Communic sttuation. the given importance)
ation 2b. Describe personal situation. Body Language:
appearance required in  2e. Answer Aspects of body
the given questions after language: gestures, zye
| communication listening to contact, posture, tacial
' situation presentations. expressions, personal
2c. Describe the given appearance (dressing
facial expressions and grooming) vocalics.
Body language -
positive and negative
- body language.
Unit— 111 3a. Prepare seminar [3d. Make seminar Presentation skills- zips

Presentatio
n skills

3b.

presentation for the
glven situation
Prepare debate points
‘for’ and ‘against’ the
glven topic

Prepare the points for
computer presentation

3e

3f.

presentation
Participate in
debate
speaking ‘for’
or ‘against’ the
glven topic
Make effective

[9%]

for effective
presentation.
Guidelines for
developing power point
presentation

Presenting Technicel
papers

MSBTE - Final Copy Dt 30102017
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Busincss Communication using Computers Course Code 22009 Busincss Communication usirif Commpitars Coursc Code: 22009

Unit Unit Outcomes (UOs) Topics and Sub-topics Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
| (in cognitive domain) Note: This specification table provides general guidelines to assist student for their learning
| Writing Skills Speaking Skills and to teachers lo teach and assess students with respect to attainment of PrOs and UOs. The
for the given topic computer [ actual distribution of marks at different taxonomy levels (of R, U and A) in the question paper
_ presentations may vary from above table.
Unit— IV |4a Draft the given notice  |4f Read the 4.1, Office drafting: Formats |
Office using the relevant agenda of the and Guidelines 10. SUGGESTED GUIDELINES FOR ASSESSMENT TOOL TO CONDUCT
Drafting format. given meeting, | 4.2. Formulating notices and INTERNAL END SEMETER EXAM (ESE) .
4b. Draft the given 4g. Read the memoranda.
memorandum using the report of the 4.3, Preparation of agenda Weightage Weightage
relevant format. given event and writing minutes of (20 Marks) (15 Marks) Total
4¢. Prepare agenda for the | 4h. Initiate meetings.
given type of meetings. telephone calls | 4.4. Preparation of reports- A B
| 4d. Prepare minutes of the for given progress reports, |
given type of meetings. situation. Accident reports, case Assessment based on PrOs, Oral '
4e. Prepare reports of the | 4i. Answer study. practicals conducted during examination
| given type of official phone | 4.5. Summarizing semester based on UOs
events/episodes/ calls for given techniques. Based on computer and written Topics (35 Marks)
‘ accidents situation skill. mentioned in A+B
[ Unit-V 5a, Respond to given job 5.1 Business (Minimum four questions each five | syllabus. |
Business advertisements by correspondence marks) (Minimum five Duration: 2 hours
Correspon writing your CV/ 5.2 Enquiry, order and Sample questions: questions cach
dence Resume. complaint letters Eg. 1 Draft an email to The two marks to be
3b. Draft business letters in 5.3 E-mails- netiquettes. manager l‘.cgarding the s.hortage of | asked)
| the given situations. 5.4 Difference —Curriculum raw material at production Eg. I Explain the
3c. Draft complaint letters Vitae, Bio-data and department. importance of
| for the given situations. Resume Note-submit the printout of mail. communication
[ | 5d. Compose E- mails with 5.5 Job application and (Computer based) in professional |
relevant for the given resume writing life.
situation Eg. IT Write job application with II. State any four

Note: To atrain the COs and compeiency, above listed Learning Outcomes (UOs) need to be
undertaken to achieve the "Application Level’ of Blooms’s "Cognitive Domain Taxonony'
Theory related topic should be covered during practical hours using multimedia.

9. SUGGESTED SPECIFICATION TABLE FOR INTERNAL END SEMISTER

resume. ( written )

guidelines of
presentation
skills.

SUGGESTED STUDENT ACTIVITIES

EXAMINATION 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
Unit Unit Title Distribution of practical Marks | SL L R o SR . . .
No R U 2 Toal | a. Collect good articles from newspapers and magazines and read them with correct
' | tonation
| - T B ngd L;;el Lg\]/el Mg;ks b. Listen to Business news on TV and radio
| ! (1:](:1?11?51:11'22{:21‘1 USHESS ¢. Watch videos of effective presentations on television and open learning sources for
resentation skills and body language.
11 Non-verbal Communication | 02 01 02 05 d %ndertake micro-projects =
[ Presentation Skills 02 01 02 05 :
IV__| Office Drafting | 02 04 04 10 11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
V__ | Business Correspondence 02 | 04 04 10 These are sample strategies, which the teacher can use to accelerate the attainment of the
Total 10 |12 13 various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
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Business Communication using Computers Course Code: 22009 Business Communication using Compulers Course Coce 22009

b. ‘L’ in item No. 4 does not mean only the traditional lecture method. but different S. Title of Book .
types of teaching methods and media that are to be emploved to develop the oulcomes. No. | G0 AthgT Fublicaion
¢. About 13-20% of the tapiestsub-topies which is relatively simpler or deseriptive in | 2 | Communication Skills Sanjay Kumar and Oxtford University Press

nature is to be given 1o the swdents for self~directed learning and assess the
development of the COs through eclassroom presentations (see implementation
guideline for details)

_ - Pushp Lata B
3 | Personality Barun K Mitra Oxford University Press
Development and Soft

d With respect to item No.l0. feachers need to ensure to create opportunities and | Skills
provisions for co-curricular activities. B
a. Arrange various communication activities using functional grammar. 14. SOFTWARE/LEARNING WEBSITES
b. Show video/inimation films to develop listening skills and enhance vocabulary https://www britishcouncil in/english/learn-online
¢. Usereal life situations for explanation. htip:/leamenglish.britishcouncil.org/en/content
d  Prepare and give oral presentations http:/Avway talkenglish com/
¢ Guide micro-projects in groups as well as individually.

. languagelabsystem com

. www wordsworthelt.com
www notesdesk.com

. http://www.tutorialspoint.com

. www studylecturenotes.com
totalcommunicator com
www speaking-tips.com

12.  SUGGESTED TITLES OF MICRO-PROJECTS

Only one micro-project is planned 1o he undertaken by a student that needs to be assigned Lo
him/her in the beginning of the semester. $/he ought to submit it by the end of the semester to
develop the industry eriented 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
industry d@pplication based, internet-based, workshop-based. faboratory-based or field-based.
Each student will have to maintain dated work diary consisting of individual contribution in
the project work and give @ 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

o s p e o

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 concemned 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 prasentation of famous business leader.

I Detailed study of business etiquettes observed in organization.

k Summarize the business article with the help of English newspapers/magazines and

other sources

o

o oo

o oae

13. SUGGESTED LEARNING RESOURCES

\50 Title of Book Author Publication ‘

"1 | Effective M Ashraf Rizvi | Tata McGraw-Hill \

| Communicatior. Skills | |
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R Maharashtra State Board Of Technical Education, Mumbai

[“‘I Teaching and Examination Scheme for Post S.S.C. Diploma Courses

Program Name : Computer Engineering Groups

Program Code : CO/CM/IF/CW

Duration of Program : 6 Semesters With Effect From Academic Year: 2017 - 18
Semester : Second Duration : 16 Weeks
Teaching Examination Scheme
Scheme
S. Course Title (/i(;)ubrrs: | Course Credit Theory Practical Grand
N. viation | €% | L | 1| p [ TP Exam ESE PA Total ESE | PA Total Total
. . Duration| Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
! in Hrs. | Marks [Marks|Marks |Marks| Marks | Marks| Marks MarksIMarks Marks | Marks Marks,!

Elements of Electrical EEC [22215| 4.|-|2| 6 3| 70 | 28 |30% | 00 | 100 | 40 | 25% | 10 | 25 | 10 | 50 | 20 | 150

Engineering ,
2 | Applied Mathematics AMI | 22224 | 4 | 2| - 6 3 70 | 28 | 30* | 00 | 100 | 40 = = = - - = 100
3 | Basic Electronics BEC |22225]| 3 |-]2 5 3 70 | 28 [ 30% | 00 | 100 | 40 | 25@ | 10 | 25 10 50 | 20 | 150
4 | Programming in'C' PCI | 22226 3 |2] 2 7 3 70 | 28 | 30* | 00 | 100 | 40 | 25@ | 10 | 25 10 | 50 | 20 | 150
5 Bu_smess Communication Bé§§@ 22009 5 N 2 2 = s - ”__ . . . 35@/\ 14 15~ 06 50 20 30

| Using Computers : _

6 | Computer Peripheral and |SEPERHCETEY o | - | 2 | 4 - | == | =] =] <] ~]50# |20]|50~ |20 [100] 40 | 100

Hardware Maintenance - |

Web Page Designing with | s T | s N B M~
7 OT™L :Fv PD | 22014 | 2 2 4 | - - -- - - | 50@ | 20 | 50 20 | 100 | 40 | 100

Total | 18 | 4 | 12| 34 | - 280 - 120 - 400 = 210 - 190 - 400 - 800

Student Contact Hours Per Week: 34 Hrs. Medium of Instruction: English :
Theory and practical periods of 60 minutes each. - Total Marks : 800

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination, ~ Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5 marks each for Physics and Chemistry) to facilitate integration of COs
and the remaining 20 marks is the average of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment
of the COs.
~ For the courses having ONLY Practical Examination. the PA marks Practical Part - with 60% weightage and Micro-Project Part with 40% weightage

» If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candidate shall be

declared as “Detained” for that semester. 4 ‘
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Elements of Electneal Engincering 1 Seheme
Program Name : Computer Engincering Program Group

Program Code : CO/CM/IF/ICW/TF/DE/EJNE/IS

Semester : Second

Course Title : Elements of Electrical Engincering

Course Code 122215

1. RATIONALE

A technologist is expected to have some basic knowledge of electrical engineering as they
have to work in different engineering fields and deal with various types of electrical machines
and equipment. Hence, it is necessary to understand magnetic circuits, AC fundamentals,
polyphase circuits, different types of electrical machines, their principles and working
characteristics. This course deals with the basic fundamentals of electrical engineering and
working principles of commonly used AC and DC motors and their characteristics, The basic
concepts of electrical engineering in this course will be very useful for understanding of other
higher level courses

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 clectrical equipment in industrial applications.

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 Use principles of magnetic circuits

b Use single phase AC supply for electrical and electronics equipment.
¢ Use three phase AC supply for industrial equipment and machines.

d. Connect transformers and DC motors for specific requirements

¢. Use FHP motors for diversified applications.

f. Use relevant protective devices/switchgear for different requirements

4. TEACHING AND EXAMINATION SCHEME

'I'S(‘cflhcch"llncg Examination Scheme
Credit Theory Practical
L) e TP e |_ESE PA Total _ ESE__ | PA Total |
| Hrs. |Max |Min | Max [Min | Max |Min Max Min | Max | Min | Max Min |
[4]-]2 6 3 |70 [28]30% 00| 100 40 25¢ | 10 | 25 | 10 | 50 | 20 |

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the 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

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

MSBTE Final Copy Dt 30.10.2017 Page 1 of 9

Elcments of Elcctrical Engincering I" Seliéing

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
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.
Sk Practical Outcomes (PrQOs) bl Hrs.
No. No. .
Required
1 Determine the permeability of magnetic material by plotting its B- I 02*
H curve, |
2 Determine frequency, time period, peak value, rms value, peak I 02*
factor and form factor of a sinusoidal A.C. waveform on C.R.O.
MSBTE Final Copy Dt. 30.10.2017 Page 2 of 9 21



Elements of Eleetrical Engincering I Scheme
. ] Approx.
?' Practical Qutcomes (PrOs) Uit [l)-lprs. |
No. No. i
| _ Required |
 Partl -
3 Determine frequency, time period, peak value, rms value, peak II 02
factor and form factor of a sinusoidal A.C. waveform on C.R.O
Part 11
4 Find the phase difference between voltage and current on C.R.O I 02
for resistive, inductive and capacitive circuits Part
5 Find the phase difterence between voltage and current on C.R.O. 11 02 |
for resistive, inductive and capacitive circuits. Part I | |
6 Connect balanced star and delta load connections to get the 111 02*
L | required voltage and currents. Part [
7 Connect balanced star and delta load connections to get the I | 02
| | required voltage and currents. Part II A
| 8 Determine voltage and current ratio of single phase transformer. v | 02¢
| 9 | Operate the DC shunt motor using 3-point starter | v 02
| 10 | Operate the DC shunt motor using 4-point starter. v 02
Il | Reverse the direction of rotation of single phase induction motor \4 02*
12| Reverse the direction of rotation of Universal motor \Y 02
13 | Identify switches, fuses, switch fuse and fuse switch units, MCB, VI 02
| MCCB and ELCB, - !
14 | Connect the switches, tuses, switch fuse and fuse switch units, A\ 02
. MCB. MCCB and ELCB in a circuit. Part [ |
15 Test circuit using series lamp and multimeter | VI 02*
16 Use the earth tester VI 02
. 17 | Use the insulation tester. Vi 02
18 | Use different types of digital clamp-on meters VI 02 |
Total 36 |
Note

i A suggestive list of PrOs is given in the above table. More such PrOs can be added to
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
reaches the ‘Precision Level' of Dave's ‘Psychomotor Domain Taxonomy™ 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:

S.No. Performance Indicators _Weightage in %

| Selection of suitable component, apparatus/instrument 20
2 Preparation of experimental set up 10
3 Setting and operation 10
4 Satety measures 10
5 Observations and Recording - 10
6 Interpretation of result and Conclusion 20
7 Answer to sample questions | 10
8 Submission of report in time ! 10

Total 100
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The above PrOs also comprise of the following social skills/attitudes which are A ffective
Domain Outcomes (ADOs) that are best developed through the laboratory/tield based
experiences:

Follow safety practices.

Practice good housekeeping.

Demonstrate working as a leader/a tteam member.

Maintain tools and equipment.

Follow ethical practices.

opo 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 when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achicvement 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

78 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in unitormity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

! 130 Equipment Name with Broad Specifications E\\pOS
1 Single Phase Transformer: 1kVA, single-phase, 230/115 V, air cooled,_ T 1.5

. _enclosed type _ _ |
2 Single phase auto transformer (Dimmerstat) - Single-Phase, Air cooled, 1235 |

~ enclosed model, Input: 0 ~ 230, 10A, Output: 0 ~ 270Volts ] e

|3 CRO —20 MHz, Dual channel 23

4 Three phase Auto Transformer -15 kVA, Input 415 V. 3 phase, 50 Hz. Qutput E
. 0-415 V. 30 A per Line, Cooling air natural o ‘

5 Loading Rheostat - 7.5 kW, 230V, 3 phase, 4 wire, Balanced load (Each 4
| branch having equal load), Load : Wire Wound Fixed Resistors | ‘
6 | Lamp Bank-230V 0-20 A B 5
| 7 | DC shunt motor coupled with DC shunt Generator B 6.7
| 8 | Single phase Induction motor — 2 HP,230 V.50 Hz, AC supply L8
9 Universal motor -1/4 Hp 9
| 10 | Digital Multimeter -3 1/2 digit Comm
11 | DC and AC Ammeters: 0-5-10 Amp | on
12 | DC and AC Voltmeters: 0-150-300 V }
| 1 Tachometer: Non contact type, 0-10000 rpm

J
| 14 | Rectifier: solid state, Input- 415 V, 3-Phase, AC, Output - 230 V DC
| | regulated, 20 Amp i |
— 8. UNDERPINNING THEORY COMPONENTS
A The following topics/subtopics is to be taught and assessed in order to develop UOs for

- achieving the COs to attain the identified competency:
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| Unit Unit Outcomes (UQOs) Topics and Sub-topics
(in cognitive domain)
Unit—1 la. Describe the salient features of | 1.1 Magnetic flux, flux density,
Magnetic the given type of circuits, magneto motive force, magnetic
Circuits 1b. Apply Fleming’s left hand rule field strength, permeability,
and Lenz’s law to determine reluctance
direction of induced EMF inthe | 1.2 Electric and magnetic circuits
given circuit. 1.3 Series and parallel magnetic circuits
|lc. Explain the given type(s) of 1.4 Faraday’s laws of electromagnetic
induced emf. induction, Fleming’s right hand rule,
1d. Interpret the B-H curve and Lenz’s law
hysteresis loop for the given 1.5 Dynamically and statically induced
material. emf, self and mutual inductance
1.6 B-H curve and hysteresis, hysteresis
loop and hysteresis loss.
Unit— 11 2a. Describe the salient features of | 2.1 A.C. and D.C. quantity, advantages
AC the given type of power supply of A.C. overD.C
Fundamen | 2b. Represent the given AC 2.2 Single phase A.C. sinusoidal A.C.
tals quantities by phasors, wave: instantaneous value, cycle,
waveforms and mathematical amplitude, time period, frequency,
equations angular frequency, R.M.S. value,
2c. Explain the response of the Average value for sinusoidal
given pure resistive, inductive waveform, Form factor, Peak factor
and capacitive AC circuits with | 2.3 Vector representation of sinusoidal
sketches A.C. quantity, Phase angle, phase
2d. Calculate the parameters of the difference, concept of lagging and
given circuit leading — by waveforms,
| 2e. Calculate impedance, current, mathematical equations and phasors
power factor and power of the 2.4 Pure resistance. inductance and
given AC circuit, capacitance in A.C. circuit
2.5 R-L and R-C series circuits
2.6 Impedance and impedance triangle
| 2.7 Power factor and its significance
2.8 Power — active, reactive and
apparent, power triangle
i Unit—TIT  3a. Describe the salient features of |3.1 3 phase system over 1 phase system
Polyphase |  the given type of AC power 3.2 3-phase emf generation and its wave
AC Circuits|  supply form

13b.

Explain the concept of
symmetrical system and phase
sequence of the given AC

supply

3c. Distinguish the characteristics

of the given type(s) of star (or
delta) connections with
sketches.

. Calculate the current and power
of the given three phase

Phase sequence and balanced and
unbalanced load

Phase and line current, phase and
line voltage in star connected and
delta connected balanced system
Current, power, power factor in a 3
phase balanced system

Star and delta connections
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) s
balanced system.
Unit-1V 4a. Explain the working principle of 4.1 Transformer: Working principle, emf
Transform the given type of transformer. equation, Voltage ratio, current ratio
erand DC [4b. Distinguish the construction of | and transformation ratio, losses |
Motors the given type of transformer. |42 Auto-transformer ~ comparison with
4c. Describe the construction and two winding transformer,
working of the given type of applications |
DC motor 4.3 DC motor construction - parts its '
4d. Select relevant type of DC function and material used |
motor for the given application 4.4 DC motor -Principle of operation |
with justification 4.5 Types of D.C. motors, schematic
diagram, applications of dc shunt,
series and compound motors |
|
Unit-V Sa. Explain the working principle 3.1 FHP: Schematic representation, '
Fractional of the given type of FHP motor. principle of operation and ‘
Horse 5b. Select relevant FHP motor for applications of: split phase Induction
Power the given application with motor, capacitor start induction run.
(FHP) Jjustification. capacitor start capacitor run and
Motors Sc. Describe the procedure to permanent capacitor motors, shaded
connect the given type of FHP pole motors
motor for the given application |5.2 Universal motor: principle of
with sketches operation, reversal of rotation and
5d. Describe the procedure to applications
connect stepper motor for the 5.3 Stepper motor: types, principle of
given application with sketches. working and applications
Unit-VI 6a. Describe the features of the 6.1 Fuse: Operation, types i
Protective given type of protective device. 6.2 Switch Fuse Unit and Fuse Switch
Devices 6b. Select the relevant protective Unit: Differences |
and device for the given application 6.3 MCB, MCCB and ELCB: Operation
Switchgear with justification and general specifications [
6¢. Select suitable switchgear for |64 Earthing: Importance of earthing,
the given situation with factors affecting earthing
justification. 6.5 Methods of reducing earth resistance, ‘

6d.

State the LE. rule related to be
applied for the given type of
earthing with justification

LE rules relevant to earthing |

L —
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 Taxononty’

Page 6 of 9

21



Elements of Electnical Engincering I" Schyme

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit|  LUnitTitle [Teaching | Distribution of Theory Marks |
No. Hours R U A Total |
- | Level | Level | Level | Marks |
| | Magnetic Circuits i 10 02 | 04 04 10
II | AC fundamentals 10 02 | 04 04 10
[T | Polyphase AC circuits 08 02 04 04 10
1V | Transformer and DC motors 14 | 04 04 06 14
V | Fractional Horse Power (FHP) 12 04 04 06 14
motors
VI | Protective Devices and Switchgear 10 | 02 04 06 12 |
Total 64 | 16 24 | 30 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 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
outcomes in this course:
a.  Market survey regarding commonly used electrical equipment which are not covered in
the curriculum.
b. Prepare power point presentation or animation for showing working of DC or AC
motors
¢. Undertake a market survey of different domestic electrical appliances based on the
following poinzs:
1. Manutacturers
ii. Specifications/ratings
il Salient features
iv. Applications

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.l10, teachers need to ensure to create opportunities and
provisions for co-curricular activities
e Guide student(s) in undertaking micro-projects.
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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 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 16 (sixteen) student engagement liours 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. Magnetic circuits: Each batch will collect B-H curves and hysteresis loops for
various types magnetic and non magnetic materials from internet. Based cn the
permeability and shapes of the curves, each student will decide the suitability o each
material for different applications.

b. Magnetic circuits: Each batch will prepare a coil without core. Students will ncte the
deflection of galvanometer connected across the coil for: movement of the North Pole
of permanent magnet towards and away from the coil (slow and fast movement),
movement of the South Pole of permanent magnet towards and away from the coil
(slow and fast movement). Students will demonstrate and prepare a report based on
their observations

¢ AC fundamentals: Each batch will visit a nearby sub-station or industry and observe
the arrangement for power factor correction/imprevement. Each batch will prepare a
report based on their observation. ’

d Polyphase circuits: Each batch will observe the three phase power distribution panel
in their own Institute/Commercial complex/mall etc. and draw single line diagram and
prepare a report

e. Transformer: Each batch will visit nearby pole mounted sub-station and prepare a
report based on the tollowing points:

i Rating: kVA rating, primary and secondary voltage, connections
ii. Different parts and their functions
iii. Earthing arrangement
iv. Protective devices

f. Fractional horse power motor: Each batch w:ll select a FHP motor for a particuar
application (assume suitable rating). They will visit local electrical market (it the
market is not nearby you may use the Internet) and prepare a report based on the
following points:

i. Manufactures
ii. Technical specifications
iii. Features oftered by difterent manufacturers
iv. Price range
Then select the motor which you would like to purchese. Give justification for your
selection in short,

g. Each batch will visit Institute workshop and prepare a report which includes the
following points:

i Different types of prime movers used, their specifications and manufacturers
ii. Method of starting and speed control
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iii. Different protective and safety devices used
iv. Maintenance

h.  Each batch will select any one electrical device/equipment which is not included in the
curriculum and prepare a short power point presentation for the class based on the
following points: construction, working, salient features, cost, merits, demerits,
applications, manufacturers etc.

13. SUGGESTED LEARNING RESOURCES

]\?0 Title of Book Author Publication
1 Electrical Technology Vol | Theraja, B. L. S. Chand and Co., New Delhi,
-1 ISBN: 9788121924405
2 Electrical Technology Vol | Theraja, B. L. S. Chand and Co., New Delhi,
=11 | ISBN: 9788121924375
3 | Basic Electrical Mittle and Mittal | McGraw Hill, New Delhi,
| Engineering ISBN: 978-0-07-0088572-5

4 | Fundamentals of Electrical | Saxena, S. B. Lal | Cambridge University Press, New
| Engineering Delhi. ISBN : 9781107464353
5 Basic Electrical and Jegathesan, V Wiley India, New Delhi,
Electronics Engineering ISBN : 97881236529513

14.  SOFTWARE/LEARNING WEBSITES
Scilab

SIMULINK (MATLAB)

PSIM

P-SPICE (student version)
Electronics Workbench
www.nptel.iitm.ac.in
www.onlinelibrary. wiley.com
xiendianqi.en.made-in-china.com/
ewh.ieee.org/soc/es/
www.electrical-technologies.com/
www.howstuffworks.com.

Fe - PR a0 a0 T
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Program Name : Computer Engineering Program Group

Program Code : CO/CM/IE/CW

Semester : Second

Course Title : Applied Mathematics

Course Code 122224

1. RATIONALE

The core technological studies can be understood with the help of potential of mathematics.
This course is being introduced into diploma course to provide mathematical background. The
course will give them the insight to understand and analyze engineering problems
scientifically using calculus, integration, differential equations and numerical methods. This
subject enhances the multidimensional, logical thinking and reasoning capabilities. It also
improves the systemic approach in computer programming language.

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 computer related broad-based engineering problems using principles of
applied mathematics.

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.
Solve the given problems of integration using suitable methods
Apply the concept of integration to find area and volume.
Solve the differential equation of first order and first degree using suitable methods.
Apply the concepts of numerical methods in computer programming languages.

o ao o

4. TEACHING AND EXAMINATION SCHEME

Ecc':]c::]"f Examination Scheme
Credit Theory | Practical
LT e (TP [ ESE PA Taal | ESE | PA Total
| Hrs. [Max [Min | Max [Min | Max | Min| Max | Min | Max | Min | Max | Min
4 20— 6 | 3 |70|28[30r][00] 100 40 2 e l= & <

(*): Under the theory P4, Out of 30 marks, 10 marks are for micro-project assessment 1o
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the 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

s. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
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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 tutorials in this section are sub-components of the COs to be developed and assessed in
the student to lead to the attainment of the competency.

i Approx.

H 1\?0 Tutorials [li::t Hrs.

I : Required
1 Solve problems based on finding value of the function at I 5

I different points.

|2 Solve problems to find derivatives of implicit function and I ,)

| parametric function B

|3 Solve problems to find derivative of logarithmic and 1 2
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revision and practice.

e MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED:
- Not applicable -
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.

Applicd Mathematics (Computer Group) I' Scheme
S. ) Unit | APProx.
No. Tutorials No. Hr§.
|- PR EISI———S—SS—— RN, | Required
| | exponential functions )
4 Solve problems based on finding equation of tangent and [ 5
| _normal - - ] |
5 Solveproblems based on finding maxima. minima of function 1 5
and radius of curvature at a given point B
6 Solve the problems based on standard formulae of integration. | 11 2
7 Solve problems based on methods of integration, substitution, | 11 2
partial fractions.
8 Solve problems based on integration by parts. 11 2
9 Solve practice problems based on properties of definite 11 2
. Integration.
10 Solve practice problems based on finding area under curve, area | 2
| between two curves and volume of revolutions. | |
1 Solve the problems based on formation, order and degree of v 5
differential equations. !
12 | Develop a model using variable separable method to related v 5
| engineering problem.
13 Develop a model using the concept of linear differential v 2
equation to related engineering problem.
14 Solve problems based on finding the roots of algebraic v 9
equations using RegulaFalsi Method.
15 Solve problems based on finding the roots of transcendental \% 5
equations using Newton Raphson’s Method
16 Solve problems based on solution of system of equations using \% 2
Gauss elimination method and Gauss Seidal Method |
Total | 32
Note: The above tutorial sessions are for guideline only. The remaining tutorial hours are for

Unit Unit Outcomes (UQOs) Topics and Sub-topics
(in cognitive domain)
Unit—1 la Solve the given simple problems 1.1 Functions and Limits:
Differenti based on functions a) Concept of function and simple
al b Solve the given simple problems examples
Calculus based on rules of ditferentiation. b) Concept of limits without examples.

lc

Id

Obtain derivatives of given
logaritamic, exponential functions
Apply the concept of
differentiation to find equation of

1.2 Derivatives :

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

b) Derivatives of inverse. logarithmi

(¢}

MSBTE Final Copy Dt 30102017

Page 3 of 7

Applied Mathematics (Computer Group)

“I" Scheme

Unit | Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) -

tangent and normal for given ' and exponential functions.
problem | 1.3 Applications of derivative:

le. Apply the concept of a; Second order derivative without
differentiation to calculate maxima examples
and minima and radius of curvature ' b) Equation of tangent and normal
for the given problem. ¢; Maxima and minima

dy Radius of curvature

| Unit—=11 | 2a. Solve the given simple problem(s) | 2.1 Simple Integration: Rules of’
Integral based on rules of integration. integration and integration of
Calculus | 2b. Obtain the given simple integral(s) standard functions

| using substitution method. 2.2 Methods of Integration:

2c. Integrate given simple functions a) Integration by substitution
using the integration by parts. b} Integration by parts
2d. Evaluate the given simple integral | ¢) Integration by partial fractions. |
by partial fractions.
~ |
Unit-III [3a. Solve given simple problems based 3.1 Definite Integration |
Applicati on properties of definite a) Simple examples
ons of integration b) Properties of definite integral
Definite |3b. Apply the concept of definite (without proof) and simple

| Integrati integratjon to find the area under examples

on 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 of revolution.
3d. Invoke the concept of definite
integration to find the volume of
revolution of given surface.

[Unit-IV  4a, Find the order and degree of given | 4.1 Concept of differential equatior.
First difterential equation(s). 4.2 Order. degree and formation of
Order ib. Form simple differential equations differential equation
First for given simple engineering 4.3 Solution of differential equation
Degree problems a. Variable separable form

Differenti {c
al

Equation

s td.

Solve given difterential equations
using the method of variable
separable.

Solve the given simple problem(s)
based on linear ditferential
equations

| b. Linear difterential equation

4.4 Application of differential equations |
and related engineering problems

Unit -V Sa
Numerica |
I methods |

Find the roots of given algebraic
equations using Bisection method
and Regula falsi method.
Determine the roots of given
nonlinear equation(s) using
Newton’s-Raphson method.

5.1 Solutions of algebraic equations:

a. Bisection Method.

b. Regula falsi Method

¢ Nswton Raphson Method

52 Numerical solutions of simultar.eous
equations;
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Unit ‘ Unit Outcomes (UOs) Topics and Sub-topics

(in cognitive domain)

| 5c. Obtain the solutions of given a. Gauss elimination method
simultaneous equations using b. Jacobi’s Method.
Gauss elimination method. ¢ Gauss Seidal Method
5d Solve given system of linear
equations using Jacobi’s method
and Gauss Seidal method

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the Application Level’ 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
1 Differential calculus 20 04 08 12 | 24
I1 | Integral calculus 14 02 06 08 16
[IT | Applications of Definite 10 02 02 | 04 08
Integration
IV | First Order First Degree 08 02 | 02 04 08
Differential Equations | |
V | Numerical Methods 12 02 | 05 07 14
Total 64 12 | 23 | 35 70

Legends: R=Remember, U=Understand, A=Apply and above (Bioom’s Revised taxonony)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess with respect to attainment of UOs. The actual distribution
of marks at different taxonomy levels (of R, U and A4) in the question paper may vary from
above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory leamning, 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. Identify engineering problems based on real world problems and solve with the use of
free tutorials available on the internet.
b. Use graphical software: EXCEL, DPLOT, and GRAPH for related topics
c. Use Mathcad as Mathematical Tools and solve the problems of Calculus,
d. Identify problems based on applications of differential equations and solve these
problems.
e. Prepare models to explain different concepts of applied mathematics.
Prepare a seminar on any relevant topic based on applications of integration.
Prepare a seminar on any relevant topic based on some Numerical methods.

ga ™

11. SUGGESTEDSPECIAL 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 c/i
rd
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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
c. 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.l10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
Guide student(s) in undertaking micro-projects.
Apply the mathematical concepts learnt in this course to branch specific problems,
Use different instructional strategies in classroom teaching.
. Use video programs available on the internet to teach abstract topics.

ga = O

=

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 and ADOs. The micro-project could be industry application
based, intemet-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 engagenent 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:
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 for thermal cooling.

Write algorithm to find the approximate roots of algebraic equations

Write algorithm to find the approximate roots of transcendental equations.

Write algorithm to solve system of linear equations.

AT ER e oo o

13.  SUGGESTED LEARNING RESOURCES

Title of Book Author Publication
Higher Engineering Grewal, B S. Khanna publications, New Delhi, 2013
Mathematics | ISBN:8174091955
Advanced Engineering Krezig, Ervin Wiley Publications, New Delhi, 2016
Mathematics [SBN:978-81-265-5423-2.
Advanced Engineering Das, HK. | S. Chand Publications, New Delhi,
Mathematics ‘ 2008, ISBN-9788121903455
;J
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NS(; Title of Book Author Publication
"4 | Engineering Mathematics, | Sastry, 3.9 "PHI Learning, New Delhi, 2009
Volume 1 (4" edition) ISBN: 978-81-203-3616-2,
5  Getting Started with Pratap, Rudra Oxford University Press, New

| MATLAB-7 Delhi,2009

ISBN: 0199731241

6 | Engineering Mathematics = Croft, Anthony. | Pearson Education, New Delhi,2010

(third edition). ISBN: 978-81-317-2605-1

14, SOFTWARE/LEARNING WEBSITES

a. www.scilab.ore/ - SCI Lab

b. www.mathworks.com/products/matlab/ - MATLAB

¢ Spreadsheet applications

d. www.dplot.com/ - DPlot

e. www.allmathcad.com/ - MathCAD

f. www.wolfram.com/mathematica/ - Mathematica

g. http://fossee.in/

h. https://www khanacademy.org/math?gclid=CNqHuabCys4CFdOJaAoddHoPig

i. www.easycalculation.com

J- www.math-magic.com.
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Basic Elcctronics I Scheme
Program Name : Computer Engineering Program Group

Program Code : CO/CM/IF/CW

Semester : Second

Course Title : Basic Electronics

Course Code 122225

1. RATIONALE

In today’s world most of the consumer appliances are based on electronic circuits and devices
The foundation for working of computer or any of its peripherals are based on electronics.
This course has been designed to develop skills to understand and test simple electronic
components and circuits. After studying this course students will develop an insight to
identify, build and troubleshoot simple electronic circuits.

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 simple electronic circuits of computer system.

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.ldentify electronic components in electronic circuits,
Use diodes in different applications.
Interpret the working of junction transistor in the electronic circuits.
Interpret the working of unipolar devices in the electronic circuits
Use sensors and transducers.

o N o T

4. TEACHING AND EXAMINATION SCHEME

Tscc}]c:::_:::g Examination Scheme
Crodit : Theory Practical
Lt ST [_ESE | _Pa Tatal ESE PA Total
Hrs.  Max Min | Max [Min | Max | Min| Max Min | Max | Min | Max | Min
Sh-12 S 3 70 128 | 30* |00 100 | 40 | 23@ | 10 25 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment 10
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the 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

MSBTE Final Copy Dt 30102017 Page I of 8
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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 leamning 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

. Approx.
S. . J
Practical Qutcomes (PrOs) il Hrs.
No. No. i
Required |
1 | Measure amplitude, time period and frequency of sine wave and I 02*
square wave using CRO . |
2 | Identify active and passive electronic components in_the given | 02
MSBTE Final Copy Dt. 30.10.2017 Page 2 of 8 21
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S Unit Approx. |' c Derpon§lrate working asa leader/a team member
N(; Practical Outcomes (PrOs) No Hrs. d. Maintain tqols and gqmpmem
: ° | Required [ e Follow ethical practices.
circuit. |
3 | Test the performance of the given PN junction diode. 1 | 02* The ‘A'D'Os are not specific to any one PrO. but are embedded in many PrOs. Hence, the
4 | Test the ‘performance of the given Zener diode. o | 02 acquisition of Fhe ADOs takes Place grgdually’ in the student when‘ s/h§ undertakcs‘a series of
— 5 11 | Test the performance of the given Zener voAtage regulater il 02 practlc_al experiences 0\:er’a P?rlqd of tlme_. Moreover, l}le level of achleve'ment ot the ADOs
6 | Convert AC signal into DC signal using Half wave rectifier. o 02 according to Krathwohl’s ‘Affective Domain Taxonomy” should gradually increase as planned
7 | Convert AC signal into DC signal using full wave rectifier 11 02 | below: . . S
8 | Use filters to get regulated DC. T 02 ® Valum.g.Level m~1. y:fr
9 | Convert AC signal into DC signal through Bridge rectifier. 11 02 | * ‘Organising Level m.2. year
10 | Test the performance of the given Bridge rectifier using filter. n . 02 | ¢ “Characterising Level” in 3 year
L1 | Test input/output characteristics of NPN Transistor in CE Mode. 11 02 |
12 | Test input/output characteristics of NPN Transistor in CB Mode. 111 02* 7. MAJOR EQU[PMENT/ INSTB_UM.ENTS R_EQU[RED ; . S
13| Test inputioutput characteristics of NPN Transistorin CC Mode I 02 i The major eqmpment with broad spemﬁcatwn mcn_tloned here wxllAlAisher in uniformity in
I4 | Determine gain and bandwidth of Single stage RC coupled 11 02 conduct ol experiments, as well as aid to procure equipment by authorities concerned
| amplifier, - —_——
15 | Determine gain and bandwidth of 2 stage RC coupled amplifier 111 02 S Equipment Name with Broad Specifications Ex‘p.
16 | Test the performance of the given JFET & Determine the 11 & 02* No. — S.No.
characteristics parameter of the given JFET v 1] Slpgle/Dtlal 'regula[ed Power.sgppl_v(O to 15Volts) A - - 3-18 |
| - _ 2 Digital multimeter .3and 4 digit, seprate range for resistancs and 3-20
17 | Measure temperature of the given metal plate using thermocouple v 02 capacitance.component tester. AC and DC measurement - I
SENSO, ! 3 Dual trace CRO/DSO, 50MHz , with function generator and component tester. | | .4-18
I8 ' Test the performance of the given circuit consist ot photoelectric \% 02* 4 Function generator. 20MHz | 4-18 |
| sensor | 5 Trainer kits / breadboard for Rectitiers, regulator, Transistors, JFET and RC 4-18
— Total | 36 coupled single / two stage amplitiers - |
Note | 6 Heater, Thermocouple and photoelectric sensor | 19.20
i A suggestive list of PrOs is given in the above table. More such PrOs can be added 1o I ) ; )
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be 3. UNDERPINNING THEORY COMPONENTS

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

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

The tollowing topics/subtopics is to be taught and assessed in order to develop UOs tor
achieving the COs to attain the identified competency

according to a suggested sample given below: | L U(innltcggl:itt?vl:i;ogj:i):)) Topics and Sub-topics
S. No. Performance Indicators Weightage in % | Unit—1 . la. Differentiate between the L1 Active and passive components
Preparation of experimental set up T 0 Electronic given ac}lve and passive lu2 Resnstor,capac'ltor,m_dLul:[or
2 Setting and operation | 20 Components electronic components. | symbols,working principles,
3 Salely measurcs - 10 and Signals  1b. Cal.culate value of: the g.iven applicatiqns,colour codes,
4 ' Observations and recording o resistor and capacitor using N s?eciﬁcanons_
5 interpretation of result and conclusion 20 colour code. o 13 \r.oltage and ‘Cunem. Source
i3 Answer to sample qt'z;;mns T 10 Ic. Compar_e the characteristics 1.4 slgnal waveforn?, Time and ‘
- Submission of report in time  — 10 of the given voltage and treque.ncy domain representation,
’ T Total | 100 — current source. Amplitude, Frequency, Phase,

— = 1d. Interpret with sketches the Wavelength
- given signal 1.5 Types of Signals: sinusoidal.
triangular and square
1.6 Integrated Circuits — analog and
digital.

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 housekeeping
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Uinit Unit Outcomes (UQOs)
(in cognitive domain)

Topics and Sub-topics

Unit

Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

5b.

5d

E-xplain selection criteria of
a transducer for the given
application.

. Describe with sketches the

working of photodiode and
photo transistor as control
device for the given
application.

Describe the steps to measure
the temperature of a given
metal using the given
transducer.

5.4 Inductive, capacitive, resistive
pressure and Piezoelectric
transducer

5.5 Photodiode and phototransistor
transducers

| 5.6 Thermocouple and Proximity
SENsors

Unit— 11 2a. Explain with sketches 2.1 Symbol, construction and working
| Diodes and working of the given diode principle ot P-N junction diode
Their using V-1 characteristics 2.2 Rectifiers:Half wave, Full wave and
Applications | 2b. Measure zener voltage on Bridge Rectifier,working principle ,
the given V-I characteristics circuit diagram, performance
: of the zener diode. parameters PIV, ripple
| 2c. Describe with sketches the factor,efficiency, Need for filters:
working principle of given circuit diagram and working of ‘L,
type of filter ‘C”and ‘n’' filter.
| 2d. Compare the salient features | 2.3 Zener diode working principle,
of the given type of symbole, as voltage regulator
rectifiers, 2.4 Symbol, construction and working
principle of light emitting
diode(LED)
2.5 Working principle and block
diagram of regulated power supply
Unit—= 11T 3a. Describe with sketches the 3.1 Unipolar and Bipolar devices
Bipolar construction and working of | 3.2 Symbol, construction and working
Junction the given type of device principle of NPN transistor

Transistor 3b. Explain with sketches the
working principle of the
given transistor configuration

3¢, Determine the current gain of
the given transistor
configuration.

3d. Explain with sketches the
specified transistor
parameter

3e. Explain with sketches the
concept of the specified
transistor biasing

W L) W
LT R SN VE)

Transistor as switch and amplifier.
CE, CB and CC configurations.
Regions — Cut-off, saturation and
Active region

Transistor parameters- alpha, beta,
input and output resistance and
relation between alpha and beta
Transistor biasing- DC load line, Q-
point and Fix bias and voltage
divider biasing,

RC coupled amplifier

"Unit-1V da
Field Effect
Transistors

Explain with sketches the
construction and working
principle of the given type of
FET
| 4b. Determine the FET
parameters from the given
FET charasteristic curve.
4c. Describe the specified JFET
paramenter
4d. Describe the specified
MOSFET paramenter. -

4.4

45

FET-Types: JFET and MOSFET |

Classification of JFET

3 Symbol, construction and working

principle of N-channel and P-
channel JFET, Drain and transfer
characteristics of JFET

JFET parameters: DC and AC drain
resistance, Transconductance,
amplification factor

Symbol, construction and working
principle of MOSFET.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ 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 |
I | Electronic C_omponents and 08 02 04 06 12 |
| Signals | |
11| Diodes and Their Applications 10 04 | 04 08 16 |
111 | Bipolar Junction Transistor | 14 04 | 06 | 08 18 |
[V | Field Effect Transistor 08 02 03 | 06 11 |
V | Sensors and Transducers | 08 03 04 | 06 13
Total | 48 15 | 21 | 34 70

[Unit—v 5a

Differentiate between the
Sensors and given type of sensor and
Transducers transducer

2 Selection criteria for transducers
3 Active and passive transducers

Working of sensors and transducers

MSBTE Final Copy Dt. 30 ]Q_ﬁ” Page 5 of 8

Legends: R=Remember, U= Understand, A =Apply and above (Bloom’s Rm.)/'sed taxonomy)

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

outcomes in this course:

a. Prepare journals based on practical performed in laboratory.

b. Study of datasheet of electronic components.

¢. Prepare charts of symbols of Electronic components

d. Search information about Ratings and specifications of Regulator, diode transistors,
CRO, function generator.

- O

. Collect information of analog and digital ICs and prepare charts of the same
Collect information of passive transducers and prepare charts of the same.

g. Prepare posters to illustrate the use of photoelectric sensors in remote controls,

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

Page 6 of 8
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These are sample strategies, which the teacher can use to accelerate the attzinment 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.l10, teachers need to ensure to create opportunities and

provisions for co-curricular activities.

(]

e. Guide student(s) in undertaking micro-projects.

f. Guide students in preparing charts and display boards.

¢ Guide students in searching information regarding datasheets and electronic
components

h Show Video/Animation clippings for functioning of instruments.

1. Observe continuously and monitor the performance of students in lab.

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 and ADOs. The micro-project could be industry application
based, internet-based, workshop-based, laboratory-based or tield-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. Diode: Build z circuit on general purpose PCB to clip a positive half cycle at 1.5 v of
awaveform with input signal 5Vpp . and prepare the report
b Diode: Build a circuit on general purpose PCB  to clamp a waveform at 3.0V using
diode and passive components
¢ FET: Prepare chart on comparison of specitications of FETs using data sheets of at
least three FET
FET: Prepare 2 chart on FETSs contains its symbol, advantages and applications
e Rectifier: Build a half wave rectitier for 6V, 500mA output current on general
purpose PCB
. Rectifier: Build a full wave bridge rectifier with capacitor filter for 6V. 500mA
output current on general purpose PCB
¢ BJT: Build a circuit to switch on and off the LED by using BJT as switching
component
h. Photodiode: Build a circuit on breadboard to tumn the relay on and off by using photo
diode and prepare a report

1. Voltage Regulator: Build a circuit of DC regulated power supply on general purpose’ "‘ 3

PCB for 9V and 500mA output

MSBTE Final Copy Dt 30.10.2017 Page 7 of 8
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J. Transistor as a switch: Build / test transistor switch circuit on breadboard/General

purpose PCB for various inpu: signal.

k. Use of sensors for driving relays / output devices: Students will build/test cireuit on
breadboard/General purpose PCB. Verify output of designed circuit by appling
different inputs

L. Prepare display boards consisting of electronic components: prepare display
boards/ models/ charts/ Posters to visualize the adpearance of electronic active and
passive components

13. SUGGESTED LEARNING RESOURCES
S.No. | Title of Book Author | ) Publication 1
|1 Electronic Kalsi, HS McGraw Hill Education, New |
| Instrumentation B Delhi, 2010, ISBN: 978-0070702066 [
2 Electronics Principles Malvino, Albert McGraw Hill Eduction, New Delhi, |
| Paul, David ISBN: 978-0070634244
3 | Atext book of Applied = Sedha, R.S S.Chand and Co New Delhi,
Electronics 2008,ISBN 978-8121927833
4 A course in electrical Sawhney, A K Dhanpat Rai & Company, New Dzlhi,
and electronic 2014 edition, ISBN-: 978-8177001006
measurements and
Instrumentation
5 Principles of Mehta, V.K S. Chand and Co. Ram Nagar, New
Electronics Melkta, Rohit Delhi-110 055, 1™ Edition.2014 |
- ISBN 9788121924504 _
14. SOFTWARE/LEARNING WEBSITES

a https://learn sparkfun. com/tutcrials/transistors

b. http:/www.pitt edu/~qiwd/Academic/ME2082/Traasistor%20Basics pdf

¢ http://taculty cord edu/luther/physics225/Handouts/transistors_handout.pdf
d. http://www.iechnologystudent com/elec1/transis] htm

e http/Aviw learningaboutelectronics.com/Articles/N-channel -JFET

t. http://www electricaldu com/jtet-or-junction-field-effect-transistor

g www.nptel com

h. http://wwswv electrontes-tutorials
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Programming in C” (Computer Group) I" Scheme Programming in ‘C” (Computer Group)

[ Sciwine

Program Name : Computer Engineering Program Group S5 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
BN . n 7
ExogramiCode A COCMITE/EWIE of outcomes (details in subsequent sections) to be attained by the student by the end of the

Semester : Second course, in all domains of learning in terms of the industry/employer identified competency
Course Title : Programming in ‘C’ depicted at the centre of this map.

Course Code 122226 o ; E.‘.l_ﬂlh___ "y

1. RATIONALE

Diploma engineers (also called technologists) have to write programs to cater with various IT
solutions. In order to develop a program to solve a given problem. they have to build logic,
develop algorithms and flow charts. This course is designed keeping in view developing these
skills. Besides its use to write codes for low level programming such as developing operating K
systems, drivers, and compilers: ‘C" has been widely used as a general-purpose language to

develop basic applications. This course deals with fundamental syntactic information about

*C" that will help the students to apply the basic concepts, program structure and principles of

*C’ programming paradigm to build given application. The course is basically designed to }
create a base to develop foundation skills of programming language, !

[STRTAYER
P

Competency
Develop *C’ programs

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified | ) |
competency through various teaching learning experiences: ; !

—

0 by W '
¢ Develop ‘C’ programs to solve broad-based computer related problems. N “
3. COURSE OUTCOMES (COs) R ey .
The theory. practical experiences and relevant soft skills associated with this course are to be R s
taught and implemented. so that the student demonstrates the following industry oriented N e e

S

COs associated with the above mentioned competency:

=i

0 3 < Wit G o _ T L‘-\ " i 1

L ) winiong Aecadei ailcig sl lune \ = E g

a. Develop flowchart and algorithm to solve problems logically. i et il . el

b. Write simple “C’ programs using arithmetic expressions s

¢ Develop ‘C’ programs using control structure

d. Develop ‘C’ programs using arrays and structures,

e Develop/Use functions in C programs for modular programming approach

f. Develop ‘C’ programs using pointers
4. TEACHING AND EXAMINATION SCHEME @ : T r—
| -l;ecnhccl:::::g Examination Scheme Figure 1 - Course Map
| | | Credit Theory Practical |
L] e [T e |_ESE Y Total ESE Pa Tol | 6.  SUGGESTED PRACTICALS/ EXERCISES

_ Hrs. [Max [Min | Max [Min | Max | Min| Max | Min | Max | Min | Max | Min The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
slafz2] 7 3 | 70|28 |30% | 00| 100 | 40| 25@ | 10 | 25 | 10 | s0 | 20 | assessed in the student for the attainment of the competency
(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to S. I Unit Approx.
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken No. Practical Qutcomes (PrOs) No Hrs.
during the semester for the assessment of the UOs required for the attainment of the COs. i " | Required
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credilf = [ 1 Write/compile/execute simple ‘C’ program: Develop minimum 11 02
ESE - End Semester Examination, PA - Progressive Assessment ; { 2 programs using Constants, Variables, arithmeticexpression

;E",—‘( 1 |2 Write/compile/execute simple ‘C’ program: Develop minimum | 11 02
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S.
No.

Practical Outcomes (PrOs)

Unit
No.

[ 2 progr-ams increment/decrement_ogerators, exhibiting data type

conversion

(%)

Write simple progrars to convert temperature in Fahrenheit
degrees to Centigrade degrees.

1

Approx.
Hrs.
Regquired

o

Write simple programs to calculate the area and perimeter of the
rectangle. and the area & circumference of the circle

Decision Making and branching using if, if-else structure
Write program to:
(i) Determine whether a given year is a leap year or not
(i1) Determine whether a string is palindrome.

111

Write program to:
(1) Find the greatest of the three numbers using conditional
operators
(if) Find if a given character is vowel

1

Using switch statement: Write programs to :
(1) Print day of week by taking number from 1 to 7
(ii) Print a student’s grade by accepting percent marks

111

Using switch statement: Write programs to check whether the

triangle is isosceles. equilateral, scalene or right angled triangle

11

02

Looping: Write a program to :
(1) Find sum of digits of a2 given number.
(ii) Generate multiplication table up to 10 for numbers | to 5.

11

02

0

Write a program to :
(iif) Find Fibonacci series for given number
(iv)  Write a program to produce the following output:
1

. 3

7 8 Q 10

I

02

Array: Develop a Program to:
(i)  Sort list of [0 numbers.
(1i) Perform addition of 3x3 matrix.

v

02

Strueture: Develop a Program to:

(i) Create a structure called library to hold details of a book viz.

accession number, title of the book, author name, price of

the book, and flag indicating whether book is issued or not.

Fetch some sample data and display the same,
(if) Develop and execute C Program to Add Two Distances
given in kilometer-meter Using Structures

v

02

Library Functions: Develop Program to demonstrate:
(i)  Use of all String handling functions
(1)  Use of tew Mathematical tunctions
(iif) Use of few other miscellaneous functions.

02

User Defined Functions: Develop a Program to:
(1) Create a function to find GCD of given number. Call this
function in a program

02

MSBTE Final Copy Dt. 30 10 2017

Page 3 of 8

Programming in C" (Compuler Group) I Rl
R Approx.
S' Practical Qutcomes (PrQs) bt [;irs. |
| No. No. Required
= equired |
I (i) Find Factorial of given number using recursion . .
| 15 | Pointers: VI 02
| Develop a Program to Print values of variables and their addresses. |
16 | Develop a Program to Find sum of all elements stored in given V1 02
| array using pointers
Total 32

Note

i 4 suggestive list of PrOs is given in the above table. More such PrOs can be added 10
attain the COs and competency. All the above listed practical need to be performed
compulsorily, so that the student reaches the "Apolving Level' of Blooms's ‘Cognitive
Domain Taxonomy " as generally required by the industry,

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

8. No. Performance [ndicators Weightage in % |
a Correctness ot algorithm 40
b, i Debugging ability 20
e Quality of input and output displayed (messaging and 10
| | formatting)
| d. Answer to sample questions ) 20 _
e Submit report in time 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 satety practices.
Practice good housekeeping.
Demonstrate working as a leader/a team membe:.
Maintain tools and equipment
Follow ethical practices.

oooe 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 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

s ‘Characterising Level” in 3™ year

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification menticned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.
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l's. Equi . 3 5 . Exp. ‘
No. | Cquipment Name with Broad Specifications S. No.

1 | Computer system All |
| (Anyv computer system with basic configuration) B |
2 | "C Compiler |

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 (UOs) Topics and Sub-topics
| (in cognitive domain)
| Unit— I la Write Pseudo program logic for | 1.1 Fundamentals of algorithms:
Program the given problem Notion of an algorithm. Pseudo-code
Logic Ib. Identify the given symbols of a conventions like assignment
Developm flow chart. statements and basic control
ent lc. Explain guidelines for preparing structures
flowchart with example 1.2 Algorithmic problems: Develop
1d. Create flowchart to logically fundamental algorithms to solve
solve the given problem. simple problems such as: (1) solve
simple arithmetic expression (ii) find
the greatest of three numbers (1ii)
determine whether a given number is
even or odd (iv) determine whether a
given number is prime.
1.3 Flowchart: Flowchart, Symbols of
| flowchart, Guidelines for preparing
Flowchart
|
Unit-11 | 2a. Identify the given building 2.1 Introduction to C: History of ‘C’
| Basics of block of a C program General Structure of a ‘C” program:
C 2b. Write simple ‘C’ program using Header files. ‘main’ function.
program the given arithmetic expressions | 2.2 Data Concepts: Character set,
ming 2c¢. Write a simple “C’” Program tokens, keywords, Identifiers,
| demonstrating the given data Variables, Constant, data types, C
type conversion operators, Arithmetic operators,
2d, Write I/0O Statements for the Arithmetic expression, declaring

given data.

variables, and data type conversion,

2.3 Basic Input output: Input and
Output statements, using printf() and
scanf(), character input/output
statements, Input/output formatting,
Use of comments
[ Unit—IIT  3a. Write a ‘C’ program using 31 Decision making and branching:
Control decision making structure for Relational and logical operators, if
Structure two-way branching to solve the statement, if else statement, nested if-
s given problem. else, if-else ladder” The switch
3b. Write a "C’ program using statement
MSBTE Final Copy Dt. 30.10.2017 Page 5 of 8
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Programming in “C" (Computcr Group) °1" Scheme
Unit | Unit Outcomes (UOs) Topics and Sub-topics
! (in cognitive domain) __|
decision making structure for 32 Looping: While loop, Do... While
multi-way branching to solve loop
the given problem. For loop, Go to statement, Use of
3c. Write a *C’ program using loop break and continue statements
statements to solve the given |
iterative problem
3d. Use related statements to alter
‘ the program flow in the given
‘ loop
Unit-IV I4'c1 Write statements to read, write |4.1 Characteristics of an array, One
Array the given array. dimension and two dimension arrays
and 4b. Manipulate the given array of  |4.2 Array declaration and Initialization
Structure characters and numbers. 4.3 Array of characters, Operation on
4c. Use the structure for solving the array
given problem 4 4 Character and String input/output
4d. Write a sample program to 4.5 Introduction and Features of |
| demonstrate use of the given Structures. Declaration and
| enumerated data type. Initialization of Structures
4.6 Type def, Enumerated Data Type.
using structures in C Program
Unit=V  |5a. Use the given Library function. |5.1 Concept and need of functions
Function |5b. Develop relevant user defined 5.2 Library functions: Math functions, I
s functions for the given problem. String handling functions, other
Sc. Write ‘C’ codes to pass the miscellaneous functions.
given function parameters using (5.3 Writing User defined functions, scope
“call by value” and “call by of variables.
reference” approach. 5.4 Parameter passing: call by value, call
5d. Write recursive function for the by reference.
given problem. 5.5 Recursive functions
Unit-VI | 6a. Use pointers to access memory 6.1 Concepts of pointer_s:__decmng
Pointers locations using pointer to solve initializing, accessing,

6¢.

6d.

6b.

the given problem.

Use pointers for performing
the given arithmetic operation.
Develop a program to access
elements of the given array
using pointers.

Develop a program to access
elements of the given structure
using pointers.

6.2
6.3
6.4
6.5

Pointer arithmetic

Handling arrays using pointers
Handling functions using pointers
Handling structures using pointers

<

/‘:u
—d

PES

Note: To attain the COs and competency, above listed UOs need to be undertaken 1o achieve
the ‘Application Level’ of Bloom's ‘Cognitive Domain Taxonomy'
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9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 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 ricro-
. _ _ g p
Unit | Unit Title Teaching | Distribution of Theory Marks project should not be less than 16 (sixteen) student engugement hours during the course
| No. Hours | R U A Total
| Level | Level | Level | Marks In the first four semesters. the micro-project could be group-bused. However, in higher
| | Program Logic Development | 04 02 02 04 | 08 | semesters, it should be individually undertaken to build up the skill and confidence in ey ery
R g . ; i student to become problem solver so that s/he contributes to the projects of the indus LA
Il | Basics of C programming 06 02 04 04 10 ) e s : - Lie .
II1 | Control Structures -0 02 02 08 12 stiggestive list is given here. Similar micro-projects could be added by the concerned facalty:
"IV | Arrays and Structures %) 02 02 10 | 14 4. Prepare sample mark sheat for 10 students
i v Func’tions 0 02 04 08 1 b.  Generate salary slips of employees in an organization
VI | Pointers 06 ) ) 03 2 ¢. Develop book issue system of library
olnters i | o d. Any other micro-projects suggested by subject faculty on similar line
- __Total — 48 L 12 | 1 42 70 (Use structure and other features of *C” to develop above listed applications)
Legends: R=Remember. U=Understand. A=Apply and above (Bloom s Revised taxonomy)
Note: This specification table provides general guidelines 1o assist student for !hel"r learning 13. SUGGESTED LEARNING RESOURCES
and 1o 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 may S ]
vary from above table ’\0 Title of Book Author | Publication ||
10 SUGGESTED STUDENT ACTIVITIES I | Programming Balgurusamy. E McGraw Hill Education, New Delhi
Other than the classroom and laboratory leamning. following are the suggested student-related — LIS SSIRG : —— = | 2012, lSBN‘ 978. 1259904.61' -
co-curricular activities which can be undertaken to accelerate the attainment of the various | 2 | The C Programming | Brian, W PHI Learning Private Limited, Naw
ey ey B N [ Language Kernighan, Ritchie Delhi 1990, ISBN: 978-81203035960 [
. - . Dennis
a Prepe al of practical M ——— e —i— P —
g Ur:g::;iliur;niin?-pr;(r);;cl[;d E 3 ! LetusC Kanetkar. Yashawant | BP3 Publications, New Delhi 2016.

| ISBN:978-8183331630

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) — - . i
These are sample stratesies, which the teacher can use to accelerate the attainment of the 14. SOFTWARE/LEARNING WEBSITES

various learning outcomes in this course: a. http://nptel ac in/courses/1061C5085/4
a  Massive open online courses (MOOCs) may be used to teach various topics/sub b www w3schools com )
topics ¢ www.programiz.com/c-programming .
b ‘L’ in item No. 4 does not mean only the traditional lecture method, but different d. https://www .codecademy com/ct.)urses/gc.:ttmg-started-vQ/O/l .
types of teachirg methods and media that are to be employed to develop the outcomes e http://ocw.m1t.edu/cpurs_es/el‘ectrlcal-‘engmeermg-and-computer-scnence/6-087-
¢ About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in practlcal-programmmg-m-c-}anuary-lap-ZO10/
nature is to be given to the swdents for self-directed learning and assess the f. http://spoken-tutorial org/

development of the COs through classroom presentations (see implementation
audeling 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.
Demonstrate students thoroughly before they start doing the practice.
Encourage stucents to refer different websites to have deeper understanding of the
subject.
h. Observe continuously and monitor the performance of students in Lab.

@ - o

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 ipiz
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. Each student si &
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Busmess Communication nsing Computers Coursc Code 22009

Program Name: All Branches of Diploma in Engincering and Technology.

Program Code: CE/CR/CS/CH/PS/CM/CO/IF/ICW/DE/EJ/EN/EQ/ET/EX/IE/MU/EE/
EP/EU/IS/IC/AE /EG/ME/PG/PT/DC/TX/TC

Semester : Second

Course Title : Business Communication Using Computers

Course Code : 22008

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 cffectively 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
sttuations
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.

oo o

4. TEACHING AND EXAMINATION SCHEME

Ecj‘ccl:::]cg Examination Scheme
Credit Theory Practical
LT e [T _ESE PA Total ESE PA Total
Hrs. | Max | Min |[Max | Min | Max | Min | Max | Min | Max | Min | Max | Min |
-|2] 2 - | == =] =] =|=13@] 14 [15~] 06 | 50 | 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 of
COs holistically. as there is no theory ESE

MSBTE - Final Copy Dt 30.10.2017 Page 1 of 8

Business Communication using Computers Course Code 22000

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

S. 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.

0l
Aty

Legemls

PrOs pristel onteomes

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.

. Unit. Approx.
Practical Outcomes (PrOs) No Hurs.
© | required |
[ Explain the importance of business communication for an C 2
organization using case study

MSBTE - Final Copy Dt 30.102017 Page 2 of 8 2
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computer presen tation

f. Make effect:ve

Business Communication using Computers Course Code 22009 Busi C catiot using Computers Course Code 22009

S. . | Unit Approx. . : . . . F

No Practical Outcomes (PrOs) No Hrs. 8. i UN[_)ERPI{\NING F.HEORY COMPONENTS ' A

e " | required | The following topics/subtopics should be taught and assessed in order to develop UOs in

[ Draﬂmmiﬁm letter with resume using computer. v o 2% | cognitive domain for achieving the COs to attain the identitied competency:
3 | Mention the examples of body language use at workplace with 11 2%
suitable pictures and images | Unit Unit Outcomes (UOs) Topics and Sub-topics

4 | Prepare a minutes of meeting and mail it to given email address V1 2 _ (in cognitive domain)

5 | Write the importance and guidelines of presentation skills 111 o Writing Skills Speaking Skills |

6 | Dratt a detailed Progress Report. v 2% | Unit—1 la. Describe the le, Usedifferent | | Introduction to

7 Organize a debate on types of communication 1& 2 | Introducti importance ot the types of verbal Communication-

111 | on to business and non— Elements, Importance,

8 | Summarize an industry report using techniques of summarizing, v 2 : Business communication in the verbal Functions.

9 | Draft a complaint letter on given topic v 2| Communic given situation communicatio [.2 Types (meaning and

10| Design PowerPoint presentation on any technical topic. 11 2* | ation 1b. Identify the missing n for the given importance) —Verbal

11 | Explain the eight principles of effective communication. [ 2 | element in the given situation. (Oral-ertten)? Formal,

12 | Explain various non-verbal codes with examples. I 2 ' communication Informal, Vertical,

13 | Explain the importance of personal appearance stating tips of 1I 2* process Horizontal and Diaganal

srooming for a professional. lc. ldentify t.he t.ype.of co.mn_lumcat{onn '

14 Draft a memo on given topic. v 5 | communication in the 1.3 Principles ot. effective

15 | Present any Two barriers to communication using case study I 2% 1 Igév en;ltu; tion £ 14 }c;mfnumcatlon

16 | Present a technical paper using IEEE format I 2% entily the type o . ———

2 communication bgmer communication -
— - mn the given situation Physical, mechanical,
and its remedy. psychological and

M ) o ) | linguistic

i. A suggestive list ofp_racncal LOs is given in the ab.ovg t‘able,‘more ;u‘ch practical LOs | 1.5 Business communication
can bg added to attain the COs and competency. Ajudzqal mix ofmt_mmum 12 or more Meaning, characteris-ics
practical LOs/tutorials need to be performed, out of which, the practicals marked as '*’ and importance.

z‘u'e compulsory, sol that the s{ua’em reaches the‘ ‘Precrs:o@ Level' of nge 's (TUnit<11 122 Describe the non- 2d Use relevant 2.1 Introduction fo Non-
Psychomotor Domatln Taxonomy' as generally required by the mdustry.. The size of Non- e afien facial T . .
batch Jfor the. practical should not exceed more than 21 students strictly for the ' Verbal required in the given expressions in L —
maximum attainment of COs and PrOs C L , . : )

= ) ; . . . . ) ommunic situation the given importance)

il. Hence, the ‘Process’ and ‘Product’ related skills assoczqted with each LO of the ation 2b. Describe personal situation. 22 Body Language:
la.bomzory/workshop/ﬁe/d work are to be assessed according to a suggested sample [ appearance required in  2e. Answer Aspects of body |
given below: the given questions afer language: gestures, eye |

) B communication listening to contact, posture, facial |
2 MAJOR EQUIPMEN] o INS.F_RU.MENTS.REQUIRED. . . situatron. presentftions expressigns, personal '
The major equipment with broad spcmhcatmn men_noned here w1l]_gsher in uniformity in 2¢. Describe the given appearance (dressing
conduct ot'experiments, as well as aid to procure equipment by authorities concemed. facial expressions and grooming) voczlics
[ Body language -
- - | positive and negative
| S Equi N: ; , [P Exp. | | body language.
No. quipment Name with Broad Specifications S.No. | . = = : _ > ! _
| = Unit— 111 3a. Prepare seminar d. Make seminar Presentation skills- tips
|| LCD Projector Al Presentatio presentation for the presentation tor effective
| 2 | Smart Board with networking All n skills given situation. 3e. Participare in presentation
| 3| Language lab with internet All 3b. Prepare debate points debate Guidelines for
| 4 | Printer | Wherever |/ “for’ and ‘against’ the speaking ‘for’ developing power point
_ | | ADDIicabIC/_Lf_-',- given topic. or ‘against’ he presentation
rf 3c. Prepare the points for given topic. Presenting Technical

papers
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Coursc Code: 22009

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Writing Skills Speaking Skills
for the given topic computer
| presentations
Unit— IV 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 |41 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

. Draft business letters in

the given situations.
Draft complaint letters
for the given situations
Compose E- mails with
relevant for the given
situation.

3 E-mails- netiquettes

Difference ~Curriculum
Vitae, Bio-data and
Resume.

155 Job application and

resume writing

Note: To attain the COs and compelency, above listed Learning Outcomes (UOs) need to be
undertaken to 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

Business Communication using Computers

Coursc Codc: 22009

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 to teachers to 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

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. II Write job application with
resume. ( written )

examination
based on UOs

Topics
mentioned in
syllabus.
(Minimum five
questions each
two marks to be
asked )

Eg. [ Explain the

| importance of

communication
in professional
life.

I1. State any four

guidelines of
presentation
skills.

(35 Marks)
A+B

Duration: 2 hours

SUGGESTED STUDENT ACTIVITIES

EXAMINATION 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
Unit Unit Title O Distribution of practical Marks eufgomes initfiis:cougse: ; . ;
No. R U | A Total a. Collect good articles from newspapers and magazines and read them with correct
intonation.
I Mrroductior o Bos L(c);el Lg\zfel Lg‘{el - Mg;ks b. Listen to Business news on TV and radio.
Cnro HE I'ont_o USINGSS c. Watch videos of effective presentations on television and open learning sources for
; i N(;mmur}l)lc]aclon —— 53 o 5 o presentation skills and body language.
_ f-verba - ommuricalio d. Undertake micro-projects.
| 11 Presentation Skills 02 01 02 05
|1V | Office Drafting 02 04 04 10 11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
v Business Correspondence 02 04 04 10 These are sample strategies, which the teacher can use to accelerate the attainment of the
Total 10 12 13 various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
MSBTE - Final Copy Dt. 30.10.2017 Page 5 of 8 12 | . ____.a’.f ;"" I MSBTE - Final Copy Dt 30.10.2017 Page 6 of 8 12
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Course Cod 22009

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 No.

¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in i
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

' Personality

Tide of Book

T
Author | Publication

“| Communication Skills

| Sa_njay Kumar and | Cxford University Press
| Pushp Lata

Development and Soft
Skills

Barun K. Mitra " Oxford University Press

provisions for co-curricular activities
a. Arrange various communication activities using tunctional grammar. 14.
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 irdividually

o oo o

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 beginning of the semester. S/he ought to submit it by the end of the semester to
develop the industry criented 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
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 during the
course.

S oo o Ao o

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 an¢ 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,

Summarize the business article with the help of English newspapers/magazines and
other sources

b
C
d
€.
£
g
h
i
J

k

13.  SUGGESTED LEARNING RESOURCES

- Title of Book Author |
No.

| | Effective M Ashraf Rizvi ‘ Tata McGraw-Hill
Communication Skills

Publication

SOFTWARE/LEARNING WEBSITES

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

http://leamenglish britishcouncil.org/en/content

languagelabsystem.com
www wordsworthelt com

. www notesdesk.com

. http://www talkenglish com/

http://www.tutorialspoint. com

totalcommunicator.com
www.speaking-tips.com

. www.studylecturenotes.com
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Compnier Peripheral and Hardware Maintenance (CO. 1F) I Scheme Coamphter Panpboral and Hardware Maimtenance (CO.TF) 1" Scheme

Program Name : Computer Engineering Program Group 5. COURSE MAP (with sample COs. PrOs, UOs, ADOs and topics)
i This course map illustrates an overview of the flow and linkages of the topics at various levels
Ogry : M/IF/CW - ; . S
Program Code R CIRCW of outcomes (details in subsequent sections) to be attained by the student by the end of the
Semester : Second course, in all domains of learning in terms of the industry/employer identified compelency

. ] . depicted at the centre of thi ‘
Course Title : Computer Peripheral and Hardware Maintenance R T U I

N

] v = D03 Pstiee ~
Course Code : 22003

3 b ey )
> o=

I. RATIONALE

Maintenance and troubleshooting of computer system and its peripherals is an important skill
to upkeep the computer systems and peripherals. Diploma pass out must be able to use and
maintain these system peripherals authentically. They must also possess basic skills of

assembling desktop computers, interfacing with peripheral devices, installing new devices and
carry out preventive and breakdown maintenance and troubleshooting. This course is Rl
designed to develop these vital skills in them through lab based activities to solve problems _,'l k. ’ -~ i - SR :
associated with computer hardware 3 ) = RERE e W SR %

‘.’ g o ¢ T " el weEnirk: . C _...Ir'_;-rl..:.:ul ‘ /, :
2. COMPETENCY ! o S e— i o e
The aim of this course is to help the student to attain the following industry identified EE e L e e etene E .
competency through various teaching leaming experiences: ! k_ PP 7 0y =ty i MaimpCoTpEtcr | ) \

_/: \ a1zl Lk

e Maintain computer hardware and peripherals. : }' T Vg H;g:;l?ﬁ;:d !
3. COURSE OUTCOMES (COs) N e mia e st o -'
The theory, practical experiences and relevant soft skills associated with this course are to be ) N e O s < WO d

taught and implemented. so that the student demonstrates the following industry oriented ; etmeien

COs associated with the above mentioned competency:
a. Identify different types of computer systems
. Troubleshoot common motherboard problems
. Select processors required for relevant systems
Partition/format hard disk drives, ]
. Troubleshoot peripherals and networks ’
Test power supplies.

. —— ,'
- L
U0 2a-dentify Jhe N\
Proaseracd—
mathgrbeosrd

conding o

-0 00 O

4. TEACHING AND EXAMINATION SCHEME ~

wafe prctiges *
e —

Teaching
Scheme

Examination Scheme Legends

Credit Theory Practical

L] e [P _ESE PA Tatal ESE PA_ | Towl | e .-

Hrs. |[Max [Min | Max [Min| Max | Min| Max | Min | Max | Min | Max | Min

Topic

212 4 s - l T - — | 504 | 20 50~ | 20 | 100 [ 49 | Figure 1 - Course Map
(~): For the practical only courses, the PA has tvo components under practical marks i.e. the 6. SUGGESTED PRACTICALS/_EXERCISES
assessment of practicals (seen in section 6) has a weightage of 60% (i.e.30 marks) and micro- The pracﬁcals in this section are l?rOs (i.e. sub-components of the COs) to be developed and
project assessment (seen in section 12) has a weightage of 40% (i.e.20 marks). This is assessed in the student for the attainment of the competency
designed to facilitate attainment of COs holistically, as there is no theory ESE.
unit | Approx. |
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C— Credit, Practical Qutcomes (PrOs) No Hrs.
ESE - End Semester Examination; PA - Progressive Assessment I _ Requircd |
a. ldentify desktop and server by its type and verify its 1 2% |
A
MSBTE Final Copy Dt. 30.10.2017 Page 1 of 8 21 © < )ISBTE Final Copy Dt 30102017 Page 2 of 8 21

“
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- .. | Approx.
,S' Practical Outcomes (PrOs) Mg Il)-lprs.
No. No. .
| Required |
i' _ specifications ) |' ’
b. Identify type of laptop and verity its Specitication i
2 | a_ ldentify hardware components on motherboard 11 2% '
| b. Troubleshoot common problems of motherboard |
3 Configure BIOS settings | I 2% |
4 Partition and manage hard disk: format hard drives with different v 2 (
| file systems. (Part-I) !
5 Partition and manage hard disk, format hard drives with ditferent v 2
I file systems. (Part-11) |
6 | Install Operating System — Windows family (such as Windows 7/ v 2
Windows 10,Windows server 12) |
7 | Install Operating System —Unix family (such as v 2
| Linux/Ubuntu/Centos) |
| 8 Troubleshoot Hard disk problems. v | 2
9 a. Install local printer (Software configuration settings on printer v D%
and troublesiivoting )
b. Share Printer in Network(Software configuration settings on
L printer and (roublesheoting ) - |
| 10 | Set keyboard, mouse, monitor, Speaker, Microphone and LCD \Y 2
Projector |
11" | Install SMPS, measure voltage levels in main connectors of SMPS | VI 2%
cilnecting various subsystems, -
12 Assemble and Disassemble Desktop System (Part-1) Vi 2
13 | Assemble and Disassemble Desktop System (Part-I) | V1 2
14 | Troubleshoot computer system by diagnosing the problem Y 2
15 | Use diagnostic software for fault finding and viruses B V1 2
16 | Undertake Preventive Maintenance of PC using vacuum cleaner Vi 2
and simple tools |
Total l 32 |
Note

i A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. All the above listed practical need to be performed
compulsorily. so that the siudent reaches the “Applying Level’ of Blooms’s ‘Cognitive
Domain Taxononiy as generally required by the industry

iil. The ‘Process’ and “Product’ related skills associated with each PrO are to be assessed
according to a suggeslted sample given below:

S. No. Performance Indicators | Weightage in %
a Use of Appropriate tool to solve the problem _ 10
b Operate equipment skillfully 30
| ¢ Follow Safety measures 10
d Completed the exercise in stipulated time 30
e Answer to sample questions 10
. Submit report in time 10
Total 100
MSBTE Final Copy Dt 30 10 2017 Page 3 of 8
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The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/tield based
experiences:

a. Follow safety practices

b. Practice good housekeeping

¢ Demonstrate working as a leader/a team member

d. Follow ethical practices

¢ The ADOs are not specific to"any one PrO, but are embedded in many PrOs. Her.ce, 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 Krathwoh!'s ‘Aftective Domain Taxcenomy’
should gradually increase as planned below:
e ‘Valuing Level  in 1* year
e ‘Organising Level” in 2™ year
 ‘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 authorities concerned.

150 | Equipment Name with Broad Specifications ExpaSaiD.

1 Computer system with all necessary components like; motherboard, All |
random access memory (RAM), read-only memory (ROM), Graphics
cards, sound cards, internal hard disk drives, DVD drive, network
| interface card |

2 | LCD/DLP Projector ) Student |
) B Aclivity
3 | Mouse :Mechanical, Optical. Opto-Mechanical ) 8
4 | Laptop All I
5 Bluetooth based wireless mouse and keyboard or any other device 8
6 Dot Matrix Printer, Laser Printer, Inkjet Printer ' = - [ ——
7 Computer Maintenance kit All
| Logic probe, logic pulser. current tracer 11
9 Digital voltmeter | 9 |
10 | Operating systems B - | 5.6,7.8,,11.12
11 | Power Supply All
| 12| Diagnostics Software ) 12 |
13 Vacuum Cleaner/Blower 13

Note: There are no specifications fixed for the above listed equipments. devices and
instruments. Depending on the availability in the institute they can be utilized for the purpose.

UNDERPINNING THEORY COMPONENTS
Jic following topics/subtopics are to be taught and assessed in order to develop UCs for
hizving the COs to attain the identitied competency
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Unit

Unit Outcomes (UQs)
(in cognitive domain)

Topics and Sub-topics

Compuler Perpheral and Hardware Maintenanee (CO. 1F)

(Unit—1__ fla.

Explain characteristics of the

1.1 Computers: Desktop Computers, Tablet,

2¢

given motherboard
Differentiate hardware based
and software based problems
of motherboard.

. Describe the procedure to

identify the given type of
motherboard problems

Features of given type of computer Laptop, Mainframe, Supercomputer
Computer systems 1.2 Features description: Hardware
Hardware |Ib. Describe features of the components of Desktop Systems,
given desktop systems. Laptops, and Tablets
|Ic Describe features of the 1.3 Types of Servers, Server Feature
I given Tablet systems descriptions and its applications.
|ld Describe features of the
glven server systems
Unit— 11 2a. Identify the given component |2.1 Motherboard : Components, Layout,
Motherboa of motherboard Connections
rd 2b. Describe features of the 2.2 Motherboards : Types and Features

2.3 Enhancing features of motherboard:
Adding and or replacing components.

2.4 Troubleshooting problems of a
motherboard

Unit— TH 3a
Processor
and BIOS

Describe architecture of
given type of Multi-core
Processors

. Explain the purpose of the

given type of co-processors
Explain the level and purpose
of cache memory.

. Write the procedure to

configure the given BIOS
setting.

3.1Processor : Common Features, Types of |

Processors, Basic Structure of CPU,
Different levels of cache, system bus,
clock speed, packaging

3.2 Multiple Core Processors: Description,

Two core processor architecture and

multi-core processor architecture
3.3 Co-processors: Graphics, Math.
3.4 BIOS: Basic Input Output System

Services, Bios Interaction, date and time,

Boot device priority, boot setting
configuration, password security.

Unit— 1V

Hard Disk

4a, Describe features of the

given type of hard disk
interface

4b. Describe features of the

given type of disk structure

4c. Explain characteristics of the

given disk performance
parameter

4d. Write the procedure to

partition the given HDD.

4.1 Hard Disk Drive

4,2 Hard Disk Interfaces: EIDE, Serial
ATA, SCSI, USB and IEEE 1394
(Firewire), RAID, Solid State Drive

(laptop)

4.3 Disk structure : Heads, Tracks, Sectors,
Cylinders, Cluster, Landing zone,

MBR, Zone bit recording
4.4 Disk performance parameters
Characteristics: Seeks and Latency,

6c.

6d.

Differentiate the salient
features of the specified type
of UPS.

Describe the steps to
troubleshoot the given tpe of
SMPS

6.4

Unit Unit Qutcomes (UOs) Topics and Sub-topics
| (in cognitive domain)
Unit—V Sa. Describe features of the | 5.1 Troubleshoot /O devices: Keyboard.
1/0 and given 1/O device Switches, Mouse, Scanners, Webcam.
Modem Sb. Write steps to troubleshoot Monitors, Printers, Speaker and Mike,
the given peripheral device LCD Projector
Sc. Explain use of the given I/O | 5.2 1/0 Cables: Specification of /O
cable Cables, Types of /O cables, Types of
5d. Explain features of given 1/O Ports, Internal and External
type of Interface. modem, Block diagram and
| Se. Describe the procedure to specifications
troubleshoot the given 3.3 Network Interface: Definition of
| network problem. network interface, Types of network
interface, troubleshooting of network
connectivity, Antivirus
[ Unit=v1 6a. Describe features and 6.1 Purpose and Features of SMPS,
| Power working of the given SMPS Working of SMPS
Supply 6b. Describe features and 6:2 Fault finding in power supply
working of the given UPS. 6.3 Uninterrupted Power Supply:

Characteristics of UPS, Types of UPS,
online and offline
Preventive Maintenance of Power

Supply

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

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
-Not Applicable --

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. Prepare specification chart of different types/family of processors (Ex. Intel/AMD )

b. Prepare journal of practical

c. Prepare a presentation to display Layout of different motherboards and different
System components and present it in groups.

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

4e, Describe the given type of
file system.

4.5

Data Transfer Rate
File system: FAT16, FAT32, NTFS,
Unix file system, EXT2/EXT3, RAID

MSBTE Final Copy Dt 30.10.2017
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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.
c. 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
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Computer Peripheral and Hardwere Maintenance (CO. IF) I' Scheme

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-curriculur activities

e Guide student(s) in undertaking micro-projects

f. Demonstrate students thoroughly before they start doing the practice

g Show video/animation films to explain handling/functioning of different instruments

h Continuously ebserve and monitor the performance of students in Lab/Workshop

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 and ADOs. The micro-project could be industry application
based, intemet-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. SMPS: List down the components available in SMPS. Measure different output
voltages from SMPS
b.  Computer motherboard: Prepare brief report by identifying different electronics
components in a given motherboard. Classify them in passive and active components
¢ Microprocessor: Prepare a small report of different microprocessors being used in
industry (Any four) by doing market survey.
d.  Computer Specifications: Prepare a small report on major specification of different
types of computer systems available in your lab
e Peripheral Specifications: Prepare a small report based on technological differences
and installation procedure of printers and scanners
f. Network Layout: Prepare a small report by doing survey of computer labs List
various networking devices/components with its application

13.  SUGGESTED LEARNING RESOURCES

Computer Peripheral and Hardware Maintenance (CO. 1F)

\50 Title of Book Author Publication
[ 1 The computer hardware James. K.L " PHI Learning, New Delhi, 2014
installation, interfacing, ISBN: 978-81-203-4798-4
troubleshooting and maintenance )
2 Comdex: Hardware and Gupta, Vikas Dreamtech Press, New Delhit

Networking Course Kit | ISBN: 978-93-5119-265-7
The Complete PC Upgrade And | Minasi, Mark | BPB Publication, New Delhi
maintenance Guide | ISBN:978-81-265-0627-9
Computer Architecture and | Kadam, Sachin | Shroff Publication, Mumbai
Maintenance Vol | | ISBN: 978-9350230244

(%)
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SOFTWARE/LEARNING WEBSITES
http://www howstuttworks.com/

hetp://www gctlearntree org/computerbasics/keeping-your-computer-clean/1/

https://www youtube.com/watch?v=4iaxQUYallU
http://www instructables com/id/Computer-Assemtly/
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Web Page Designing with HTML I Scheme

Program Name : Computer Engineering Program Group
Program Code : CO/CM/IF/ICW

Semester : Second

Course Title : Web Page Designing With HTML

Course Code B m

1. RATIONALE

Website design is a broad term that encompasses a wide variety of tasks, all involved in the
formation of web pages. There are essentially two types of web design approaches, which are
dynamic and static design. Static web design is typically based on basic HTML code. It is
essential for diploma student to learn HTML since the task of static website design is
performed by using HTML coding. Even in dynamic websites, the task of presentation of
content is handled through HTML coding. This course introduce web page design using
HTMLS and also give emphasis on learning Cascading Style Sheets (CSS) which is a style
sheet language used for describing the presentation of a document written in a markup
language for formatting and styling of content. This learning enables students to design static
web sites and host it on Internet/Intranet

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 Develop static interactive web-sites.

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:

Use block level formatting tags to present content on web page.

Use text level formatting tags to present content on web page.

Apply hyper linking on web page.

Organize the content using table and frames.

Apply presentation schemes on content using CSS

Publish websites on Internet or Intranet,

-0 00 o

4. TEACHING AND EXAMINATION SCHEME

— —
gccahcchrlnncg Examination Scheme
Credit Theory | Practical
L(T|P (L+T+Pjp:mcr| ESE PA |  Total | ESE PA Total
Hrs. [MaxMin|Max Min| Max | Min| Max | Min | Max | Min | Max | Min |
E —_2i ! = l=l=] = |= = —- | 50@ | 20 | 50~| 20 100 | 40

(~): For the practical only courses, the PA has two components under practical marks i.e. thg
assessment of practicals (seen in section 6) has a weightage of 60% (i.e.30 marks) and mic

project assessment (seen in section 12) has a weightage of 40% (i.e.20 marks). Thi '

designed to facilitate attainment of COs holistically, as there is no theory ESE. *

MSBTE Final Copy Dt 30102017 Page 1 of 7
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C ~
Credit, ESE - End Semester Examination; PA - Progressive Assessment

S. 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.

Competency
Develop Static
" — Interactive Web-Site
Ik 4n = Enpboin

thet g bk
artibuitas iy

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.

S. . Unit ‘ Approx.
P " ¥
ractical Outcomc_s (PrOs) No. Hrs.
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Required
1 Create web page using structure tags to display sample message. ) 02
2 Create a web page tor displaying a paragraph using block level n
I 02*
tags, HR tags (Part-I).
3 Create a web page for displaying a paragraph using block level 1 0
| tags, HR tags (Part-11). | .
4 | Create a Web Page using Text level tags and Special Characters. - 02
LS Create a web page for implementing different types of Lists. | 02* |
6 Create a web page to link- |
a) A different web page of same site 1 02
b) A different location on the same web page
c) A specific location on different web page of same site.
7 1) Create a web page to link-
a) An external page of different web site. 1 02%
b) To an email 1D
i1) Write tags to change colors of links
8 Insert images on web page using various attributes 11 02
9 Implement image as a button and set image as background. 111 02
10 Create a web page to implement Frame tags. v 02*
Il | Create a web page to implement Table tags v 02
12 CrTate a web page for demonstration of CSS by applying Internal A% 02*
Style.
13 | Create a web page for demonstration of CSS by applying External \% 02
style.
| 14| Create a web page for demonstration of CSS by applying Inline \% 02
style |
15 | Install a web server and publish a website on lntranet. VI 02
| 16 | Publish a website on Internet by acquiring space on free hosting | VI | 02*
site
| Total 32
Note

i A suggestive [ist of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of practical need to be perjormed, out of
which, the practicals marked as '*' are compulsory, so that the student reaches the
‘Applying Level’ of Blooms's ‘Cognitive Domain Taxonomy' as generally required by the
indusiry.

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

Web Page Designing with HTML Seliane

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

a. Follow safety practices

b Practice good housekeeping

¢ Demonstrate working as a leader/a team member

d 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 ™ year

e “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 authorities concerned.

. N§0 Equipment Name with Broad Speciﬁc_ations E?\;’)OS
| 1 Computer with a text editor and browser ALL
2 Scanner : A4 size, supporting image quality 200 DPI or higher |

3 Computer system with Internet connection _=. 12

4 | Web server. | 12 I

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

. S. No. B Performance Indicators | Weightage in %
L a ~ Debugging ability - e 20 |
| b Quality of output achieved (Product) B - 40
| c Complete the practical in stipulated time 10
L d Answer to sample questions 20

e Submit report in time ) 10
| Total 100

MSBTE Final Copy Dt 30 10.2017 Pagé 3 ot 7

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Differentiate characteristics of | 1.1 Fundamentals of World Wide
Basics of the given type of web sites. Web(www): Information about Web I
HTML 1b. Describe structure of the given Browsers, Web Servers and types of
HTML page. sites. Static vs. dynamic web sites
le. Explain use of head tag and Web page structure: DOCTYPE,
body tag in the given web head, body, title and other meta tags |
page. with attributes [
Id. Describe the procedure of 1.2 Block Level Tags And Horizontal ‘
using the given block level tag Rules: Headings. Paragraphs. Breaks,
on a web page Divisiors, Centered Text, Block [

Quotes, Preformatted text, types of
Address, HR tag

2a Describe use of the given 2.1 Text Level Tags And Special
special characters in creating Characters: Bold, ltalic. Teletvpe. |
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Unit Unit Outcomes (UOs) [ Topics and Sub-topics
| (in cognitive domain) |
Level Web Page. Underline, Strikethrough, Superscript,
Tags and | 2b. Use relevant tag to display the Subscript , DIV tag, displaying
List given special characters. special characters
2c. Explain use of the given type | 2.2 Lists: Ordered Lists, Unordered
of list in Web Pages. Lists, Definition Lists, Nested Lists
2d. Describe the procedure of
using the given text level tags
in creating a Web Page
|
Unit— 111 | 3a Describe feature of the given | 3.1 URL And Anchor Tag:URL : Types
URL And type of URL of URLs, Absolute URLs, Relative
Images 3b. Describe the given image URLs, pros and cons of relative and
attribute on a web page. absolute URLs, Anchor Tag: Linking
3c. Explain process of using the various documents for internal and
given colors/images as page external links,
background on a Web Page. 3.2 Images, Colors And Backgrounds: |
3d. Describe the procedure for Inserting Images, formatting image
creating the given type of for sizing, alignment, Border and
hyper linking using other attributes with IMG tag.
Inserting image as page background
Creating solid color page
background
L Unit-1V 4a. Explain the given table 4.1 Table: Table tag with attributes
Table attributes to organize data on a TABLE, TR, TH, TD tags. Border,
And web page cell spacing, cell padding, width,
| Frames 4b. Use the given table attribute to align, bgcolor attributes.
change default table setting. 4.2 Frames :Types of Frames with their
4c. Describe the given type of attributes, Creating frames:
'frame’ with examples FRAMESET tag — rows, cols
4d, Describe the procedure to attributes.
organize display as per given
screen layout using frames.
Unit-V Sa. Describe CSS code for the 5.1 Cascading Style Sheets: Different
Cascading given type of formatting on a types of Style Sheets, Benefits of
Style web page. using CSS. Adding style to the
sheets 5b. Describe the given style sheet document: Linking to style sheets,

properties.

. Explain the given property of

CSS

. Describe the procedure to

create CSS for applying the
given presentation scheme on
a web page.

Embedding style sheets, Using inline
style, Selectors: CLASS rules, 1D
rules

5.2 Style sheet properties: Font, text,
box, color and background properties;
Creating and Using a simple external
CSS file; Using the mternal and inline
CSS: background and color gradients
in CSS Setting font and text in style
sheet using table lavout
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Unit Unit Outcomes (UOs)

Topics and Sub-topics

(in cognitive domain)

J

Unit-VI 6a. Describe the procedure to
Website
Hosting

6.1 Website Hosting:

Concept of Internet and Intranet
Publishing website on Intranet.
Installing and configuring web server,
uploading files on intranet site, access
intranet based website; Publishing
website site on Internet. hiring Web
space, uploading files using FTP,
Virtual Hosting, access internet based

| website

configure a webserver

6b. Differentiate hosting
requirement on Internet and
intranet

6¢. Describe the procedure for
hosting the given website

6d. Explain process of uploading
the given files on a website.

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

9.

10.

SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
- Not Applicable-

SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory leamning, 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.
b.
c.

11.

Prepare journals based on practical performed in laboratory
Browse and Observe features of different types of website.
Identify different host servers for hosting static website.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the
various leaming outcomes in this course:

a.

b.

g ™o

h.

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

‘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).

. With respect to item No.10, teachers need to ensure to create opportunities and

provisions for co-curricular activities

Guide student(s) in undertaking micro-projects.

Demonstrate students thoroughly before they start doing the practice

Encourage students to refer different websites to have deeper understanding of the
subject.

Observe continuously and monitor the performance of students in Lab,

The practical exercises as listed in point no. 6 above may be undertaken keeping in mind to
develop a sample web site as final output. Some sample topics/domains are suggested below

12,

SUGGESTED MICRO-PROJECTS

MSBTE Final Copy Dt 30102017
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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 shoulc encompass two or more COs which are in
fact, an integration of PrOs, UOs and ADOs. The micro-project could be industry application
based, intemet-based, workshop-based, laboratory-based or field-based. Each student will
have to maintain dated work diary consisting of individual coatribution 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:
Create sample website with minimum ten web pages Containing text, images, colors & background,
frames, tables, and CSS with suitable hyper linking

a  Website for Universities or Colleges

b Web site for books shops, grocery store, others

c  Web site tor any Vehicle Showroom

d  Website for Hospital tacilities

e Web site for Travel and Tourism Agency

f. Web site related to any Sports (Ex. Cricket, Tennis,)

Any other suggested topic by subject teacher

13. SUGGESTED LEARNING RESOURCES

\SO Title of Book Author Publication I
1 HTML and XHTML - Powell. Tata McGraw Hill, New
I The complete reference  Thomas Delhi, 2014, ISBN: 9780070701946
2. | Learning Web Design Robbins O’Reilly, London, 2012 ISBN 10:1-
4493-1927-0
3 Teach Yourselt HTML SAMS Pearson Education Publication, New
& CSS in 24 Hours Dethi, 2015, ISBN: 978-672336140
| 4 HTML,XHTML and Bohem, Anne Murach’s Publication, New York,
CSS 2013, ISBN 13: 978-1890774578
5 HTML 5 Black DT Editorial Dreamtech Publication, New Delhi,
Book(second edition) services | ISBN: 978-9350040959

14. SOFTWARE/LEARNING WEBSITES
http://www.w3schools.com/html
http://www.html net/
http://www.2createawebsite.com
http://webdesign.about com

oo o

MSBTE Final Copy Dt 30 10 2017 Page 7 of 7 21




Maharashtra State Board Of Technical Education, Mumbai

Teaching And Examination Scheme For Post S.S.C. Diploma Courses

Program Name : Electronics Engineerin

g Group

Program Code : DE/EJ/ET/EX/EN/EQ

With Effect From Academic Year: 2017 - 18

| Duration of Program : 6 Semesters

Duration : 16 Weeks

| Semester : Second

Scheme - 1

Teaching Examination Scheme |
Scheme
Theory Practical '
&l Course Title i(;)li)rrs: Cougse Credit ESE PA Total ESE PA Total | Grand
N. viation Code L ! p (LAT+P) | pyam Total
Duration| Max Min | Max | Min | Max Min Max | Min Max Min Max Min
inHrs. | Marks [Marks Marks|Marks| Marks | Marks| Marks Marks| Marks [Marks | Marks| Marks|
1 | Applied Mathematics AME | 22210 | 4 |2 | - 6 3 70 28 | 30*% | 00 | 100 | 40 -- - -- - - - 100
3 [FEPErael Sesiis EEC |22215| 4 |- |2 6 3 70 | 28 | 30% | 00 | 100 | 40 | 25# | 10 | 25 | 10 | 50 | 20 | 150
| Engineering
3 | Basic Electronics | BEL | 22216 | 4 | - | 4 8 3 70 28 | 30*% | 00 | 100 | 40 S0# | 20 50 20 100 | 40 200
4 | Electronic Engineering | prpy 50917 ] 3 |- | - 3 B 70 [ 28 | 30|00 | 100 40 | - | - | - s | s [l = | 100
Materials | |
5 | C Programming Language | CPR | 22218 | 4 | - | 4 8 3 70 28 | 30% | 00 | 100 | 40 | S0@ | 20 50 20 | 100 | 40 | 200
g | Business Communication SEEElISonnol . | . | 2 | 2 - - | = = | = = | -~ |35@ | 14 | 15~ | 06 | 50 | 20 | 50
Using Computers | |
Total | 19 | 2 | 12| 33 - 350 — 150 -- 500 | -- | 160 - 140 - 300 — 800

Student Contact Hours Per Week: 33 Hrs.

Theory and practical periods of 60 minutes each.

of the COs.

~ For the courses having ONLY Practical Examination, the PA marks Practical Part - with 60% weightage and Micro-Project Part with 40% weightage

Medium of Instruction: English
Total Marks : 800
Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
(@ Internal Assessment, # External Assessment, *# On Line Examination, » Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5 marks each for Physics and Chemistry) to facilitate integration of COs
and the remaining 20 marks is the average of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment

» If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candidate shall be

declared as “Detained” for that semester.
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Applicd Mathematics 1" Schemne

Program Name : Electrical Engineering Program Group & Electronics

Engineering Program Group

Program Code : DE/EE/EJ/TE/IS/MU/ET/EN/EX
Semester : Second

Course Title : Applied Mathematics

Course Code 122210

1. RATIONALE

The core technological studies can be understood with the help of potential of applied
mathematics. This course is an extension of Basic Mathematics of first semester which is
designed for its applications in engineering and technology using the techniques of calculus,
differentiation, integration, differential equations and in particular complex numbers and
Laplace transform. Derivatives are useful to find slope of the curve, maxima and minima of
the function, radius of curvature. Integral calculus helps in finding the area. In analog to
digital converter and modulation system integration is important. Differential equation is used
in finding the curve and its related applications for various engineering models like LCR
circuits. This course further develops the skills and understanding of mathematical concepts
which underpin the investigative tools used in 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:
» Solve clectrical and electronics engineering related broad-based problems using
the principles of applied mathematics

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,minimaradius of curvature by
differentiation
Solve the given problem(s) of integration using suitable methods.
Apply the concepts of integration to find the area and volume.
Solve the differential equation of first order and first degree using suitable methods.
Use Laplace transform to solve first order first degree differential equations,

o oo o

4. TEACHING AND EXAMINATION SCHEME

| Teaching Examination Scheme
Scheme o
Credit Theory Practical
L[| e [P e [ESE PA Total ESE PA Total
Hrs. |Max [Min | Max |Min | Max | Min| Max Min | Max | Min | Max | Min
412 - 6 3 |70 |28]30* 00| 100 |40 | -- - - - - | -
MSBTE - Final Copy dt. 30.10.2017 Page 1 of 7

Applied Mathematics 1" Scheme

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 2() marks is the average of 2 tests 1o be taken
during the semester for the assessment of 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

S. COURSE MAP (with sample COs, Unit Outcomes i.e. UOs 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
The tutorials in this section are sub-components of the COs to be developed and assessed in
the student to lead to the attainment of the competency
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Applicd Mathematizs 1" Scleme
| s. . Uniiel] “SRRI%
No. Tutorials No. Hrs.
| Required
| Solve problems based on finding value of the finction at different I | 5
points.
Solve problems to find derivatives of implicit function and 1 5
| parametric function
3 Solve problems to find derivative of logarithmic and exponential I 5
functions. |
4 Solve problems based on finding equation of tangent and normal. 1 2 |
5 Solveproblems based on finding maxima, minima of function and 1 5 |
| ~ | radius of curvature at a given point.
L6 Solve the problems based on standard formulae of integration. 11 2
7 Solve problems based on methods of integration, subst:tution, | II 9
partial fractions.
8 Solve problems based on integration by parts. I 2 |
9 Solve practice problems based on properties of definite integration. 111 2
10 Solve practice problems based on finding area under curvs, area | I | 2
between two curves and volume of revolutions.
1 Solve the problems based on formation, order and degree of | IV 5
| | differential equations.
12 | Develop a model using variable separable method to related | IV 5
| engineering problem.
13 | Develop a model using the concept of linear cifferential equation | 1V 2
| to related engineering problem
. 14 | Solve problems based on algebra of complex numbers. \Y 2
FindLaplace transform and inverse Laplace transformusing related | V >
_ _properties.
16 Make use of concept of Laplace transform to solve first order first | V 5
degree differential equation.. 1
32

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

revision and practice.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

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:

Topics and Sub-topics

Unit Unit Outcomes (UOs)
| ~ (in cognitive domain) q i
| Unit—1 la Solve the given simple problems | 1.1 Functions and Limits :
| Differential based on functions a
Calculus Ib. Solve the given simple examples
problems based on rules of bi
differentiation 1.2 Derivatives :

lc. Obtain tke derivatives of | a

Concept of function and simple

> Rules of derivatives such as sum,

Concept of limits without examples.
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on linear differential equations
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I Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
logarithmic,exponentizl product, quotient of functions.
functions. b) Derivative of composite functions
1d. Apply the concept of (chain Rule), implicit and |
differentiation to find equation parametric functions |
of tangent and normal c) Derivatives of inverse, logarithmic |
le. Apply the concept of and exponential functions
| differentiation to calculate 1.3 Applications of derivative :
maxima and minima and a) Second order derivative without
radius of curvature of given examples
problem. b) Equation of tangent and normal
¢) Maxima and minima
d) Radius of curvature
Unit—1I1 | 2a. Solve the given problem(s) 2.1 Simple Integration: Rules of
Integral | based on rules of integration. integration and integration of’
Calculus | 2b. Obtain the given simple standard functions.
integral(s) using substitution 2.2 Methods of Integration:
method a) Integration by substitution.
2c¢ Integrate given simple b) Integration by parts
functions using the integration c) Integration by partial fractions ‘
by parts
2d. Evaluate the given simple
integral by partial fractions.
|
| Unit-—111 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 tind 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 b) Area between two curves
between given two curves c) Volume of revolution
3d Invoke the concept of defirite
integration to find the volume
of revolution of given surfece
‘ Unit-1V 4a. Find the order and degree ct 4.1 Concept of ditferential equation |
First Order given differential equations 42 Order. degree and formation 0f|
First Degree 4b. Form simple differential difterential equation |
Difterential equations for given 4.3 Solution of differential equation |
Equations engineering problem(s) a. Variable separable form.
4c. Solve the given differential b. Linear differential equation
equations using the method of | 4.4 Application of differential equations
variable separable and related engineering problems
4d - Solve the given problems based



Applied Mathematics

I’ Scheme

Applied Mathematics ‘1" Scheme

3d Invoke the concept of Laplace
transform to solve first order
first degree differential c
equations.

Unit Unit Outcomes (UOs) Topics and Sub-topics
| (in cognitive domain) |
Unit-V Sa Solve given problems based on | 51 Complex numbers:
Complex algebra of complex numbers. a. Cartesian, polar and exponential form
Numbers Sb. Solvethe given problems based of a complex number.
and on properties of Laplace b. Algebra of complex numbers.
: Laplace transform 5.2 Laplace transform:
transform.  5c Solve the given problems a. Laplace transform of standard
| based on properties of inverse functions (without proof).
Laplace transform, b. Properties of Laplace transform

such as linearity, first and second
shifting properties (without proof).
Inverse Laplace transform using
partial fraction method, linearity and

| first shifting property
d. Laplace transform of derivatives
and solution of first order first
degree differential equations.

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
| 1 | Differential calculus 20 04 08 12 24
| 11 | Integral calculus 14 02 06 08 16
| 1l | Applications of Definite 10 02 02 ‘ 04 | 08
[ntegration
IV | First Order First Degree 08 02 02 | 04 08
Differential Equations
V | Complex numbers and : 12 02 05 07 14
Laplace transform
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 to assist student for their learning
and to 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 may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom 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. Identify engineering problems based on real world problems and solve with the use of

free tutorials available on the internet.
b.  Use graphical software’s: EXCEL, DPLOT, and GRAPH for related topics.
¢.  Use Mathcad as Mathematical Tools and solve the problems of Calculus.
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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

g. Prepare a seminar on any relevant topic based on applications of Laplace transform to
related engineering problems.

O

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
c. 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 qctivities
Guide student(s) in undertaking micro-projects.
Apply the mathematical concepts learnt in this course to branch specific problems
Use different instructional strategies in classroom teaching
Use video programs available on the internet to teach abstract topics.

R om e

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 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.  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 for thermal cooling
Prepare models using the concept of Laplace transform to solve linear differential
equations.

= 5@ e o T
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Applied Mathematics I’ Scheme

. Prepare models using the concept of Laplace transform to solve initial value problem
of first order and first degree.
k  Prepare charts displaying various algebraic operations of complex numbers in
complex plane
13. SUGGESTED LEARNING RESOURCES
NS('). Title of Book Author Publication
I | Higher Engineering Grewal, B.S. Khanna publications, New Delhi , 2013
Mathematics ) ISBN- 8174091955
2 | Advanced Engineering Krezig, Ervin Wiley Publications, New Delhi, 2016
| Mathematics | ISBN:978-81-265-5423-2,
3 | Advanced Engineering Das, HK. |'S. Chand 2Publications, New Delhi,
Mathematics | 2008, 1ISBN-9788121903455 |
4 | Engineering Muthematics, | Sastry, S.S. PHI Learning, New Delhi, 2009
Volume 1 (4" edition) | ISBN-978-81-203-3616-2. B
5 Getting Started with Pratap, Rudra Oxford  University Press, New
MATLAB-7 Delhi,2009

ISBN- 0199731241

Engineering Mathematics ;Croﬁ, Anthony. | Pearson Education, New Delhi,2010
(third edition). ISBN 978-81-317-2605-1

ek
=

S PR ome o Tt

SOFTWARE/LEARNING WEBSITES
www.scilab.org/ - SCI Lab
www.mathworks.com/products/matlab/ - MATLAB
Spreadsheet applications

www.dplot.com/ - DPlot

www.allmathcad.com/ - MathCAD
www.wolfram.com/mathematica/ - Mathematica
http://fossee.in/
https://www.khanacademy.org/math?gclid=CNqHuabCys4CFdOJaAoddHoPig
www.easycalculation.com

www.math-magic com
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Llements of Electrical Engincering ‘I’ Scheme

Program Name : Electronics Engineering Program Group and Computer

Engincering Program Group

Program Code : DE/EJ/IE/IS/CO/CM/CW/IF/ET/EN/EX
Semester : Sccond

Course Title : Elements of Electrical Engincering
Coursc Code 122215

1. RATIONALE

A technologist is expected to have some basic knowledge of electrical engineering as they
have to work in different engineering fields and deal with various types of electrical machines
and equipment. Hence, it is necessary to understand magnetic circuits, AC fundamentals,
polyphase circuits, different types of electrical machines, their principles and working
characteristics. This course deals with the basic fundamentals of electrical engineering and
working principles of commonly used AC and DC motors and their characteristics. The basic
concepts of electrical engineering in this course will be very useful for understanding of other
higher level courses

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 Use clectrical equipment in industrial applications.

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 Use principles of magnetic circuits
Use single phase AC supply for electrical and electronics equipment.
Use three phase AC supply for industrial equipment and machines.
Connect transformers and DC motors for specific requirements.
Use FHP motors for diversified applications
Use relevant protective devices/switchgear for different requirements.

-0 Q0 O

4. TEACHING AND EXAMINATION SCHEME

Elements of Electrical Engincering I Scheme

T:Qcc‘:,c:::log Examination Scheme
Credit Theory Practical
LiT| e (TR T ESE PA__ | Totl ESE PA Total
Hrs, Max Min | Max [Min | Max | Min|  Max Min | Max | Min Max | Min
4= 2 6 | 3 70128 /30% |00 100 40| 25¢ | 10 | 25 | 10 | 50 | 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester jor the assessment of the UOs required jor the attainment of the COs.
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credi
ESE - End Semester Examination; PA - Progressive Assessment )

53 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/ 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.
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.. | Approx.
\?' Practical Qutcomes (PrOs) Uni | Hrs. [
No. No. | N
| Required |
1 Determine the permeability of magnetic material by plotting its B- T 02*
H curve
MSBTE - Final Copy dt 30.10.2017 Page 2 of 9 12



Elements of Elcctrical Eagincering I' Scheme

Elements of Electnical Engincering I’ Scheme
S.No. | Perfqrmance Indicators B Weightage in %
8 Subm issioh of report in time 10
Total I 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.
Practice good housekeeping
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical practices.

o oo 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 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:

¢ “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 mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned

| | Approx.
: o Practical Outcomes (PrOs) Wni [;-{)rs.
No. No.
e Required |
2 Determine frequency, time period, peak value, rms value, peak 11 02*
factor and form factor of a sinusoidal A.C. waveform on C.R.O
| Part | - | _ 1
3 Determine frequency, time period, peak value, rms value, peak 11 02
factor and form factor of a sinusoidal A.C. waveform on C.R.O.
| Part I1
4 Find the phase difference between voltage and current on C.R.O. 11 02
| | for resistive, inductive and capacitive circuits. Part [ ‘
| 5 | Find the phase difference between voltage and current on C.R.O. [ 02
| tor resistive, inductive and capacitive circuits Part II |
| 6 Connect balanced star and delta load connectiors to get the 111 02* |
required voltage and currents. Part [ ‘
7 Connect balanced star and delta load connections to get the 11 02 |
| required voltage and currents. Part 11
8 Determine voltage and current ratio of single phase transformer. 1V 02*
9 Operate the DC shunt motor using 3-point starter, |1V 02
10 | Operate the DC shunt motor using 4-point starter. | v 02
11 | Reverse the direction of rotation of single phase induction motor. | V 02*
| 12 | Reverse the direction of rotation of Universal motor | vV | 02
13 | Identify switches, fuses, switch fuse and fuse switch units, MCB, | VI | 02
! MCCB and ELCB.
| 14 | Connect the switches, fuses, switch fuse and fuse switch units, VI 02
MCB, MCCB and ELCB in a circuit. Part
15 | Test circuit using series lamp and multimeter. VI 02*
| 16 | Use the earth tester VI | 02
17 Use the insulation tester. B ) VI | 02 |
18 | Use different types of digital clamp-on meters VI 02
| Total 36
Note

i A suggestive list of PrOs is given in the above table. More sich PrOs can be added to
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
reaches the 'Precision Level’ of Dave's 'Psychomotor Domain Taxonomy’ as generally
required by the industry.

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

S.No. Performance Indicators ~ Weightage in %
1 5616})}}911;071’ suitable component, apparatus/instrument 20
2 Preparation of experimental set up 10
3 | .‘*'f;:[ling and operation 10
4 | Safety measures 10
5 | Observations and Recording 10
6 | Interpretation of result and Conclusion 20
7 Answer to sumple guestions 10
L
MSBTE - Final Copy dt 30.10.2017 Page 3 of 9 12
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NS(') Equipment Name with Broad Specifications ‘ E'(p e |
- |

1 Single Phase Transformer: 1kVA, single-phase, 230/115 V, air cooled, | ,5 |
enclosed tvpe. . |

2 Single phase auto transformer (Dimmerstat) - Single-Phase, A:r cooled, 1.2,3,5 ‘

enclosed model, Input: 0 ~ 230, 10A, Output: 0 ~ 270Volts
CRO —20 MHz, Dual channel

4 Three phase Auto Transformer -15 kVA, Input 415 V, 3 phase, 50 Hz, Output 4
0-415 V, 30 A per Line, Cooling air natural

| 5 Loading Rheostat - 7.5 kW, 230V, 3 phase, 4 wire, Balanced load. (Each 4
branch having equal load). Load : Wire Wound Fixed Resistors |
6 | Lamp Bank - 230 V 0-20 A N 5 1
7 | DC shunt motor coupled with DC shunt Generator 6.7 |
8 Single phase Induction motor — % HP,230 V,50 Hz, AC supply | 8 |
9 Universal motor -1/4 Hp B 9 |
10 | Digital Multimeter -3 1/2 digit Comm ‘

11 | DC and AC Ammeters: 0-5-10 Amp on

DC and AC VoItmeters 0-150-300 V

Tachometer: Non contact type, 0-10000 rpm
Rectifier: solid state, Input- 415 V, 3-Phase, AC, Output —230 V DC ‘
regulated. 20 Amp

UNDERPINNING THEORY COMPONENTS

MSBTE - Final Copy dt 30102017 Page 4 of 9 12



Elements of Electrical Engincering

‘I’ Scheme

The following topics/subtopics is to be taught and assessed in order to develop UOs for

achieving the COs to attain the identified competency:

Topics and Sub-topics

Unit Unit Outcomes (UOs)
(in cognitive domain)

Unit—1 la. Describe the salient features of | 1,
Magnetic the given type of circuits.

Circuits Ib. Apply Fleming’s left hand rule
and Lenz’s law to determine

—

Magnetic flux, flux density,
magneto motive force, magnetic
field strength, permeability,
reluctance

direction of induced EMF in the | 1.2 Electric and magnetic circuits
given circuit. 1.3 Series and parallel magnetic circuits
Ic. Explain the given type(s) of 1.4 Faraday’s laws of electromagnetic
induced emf. induction, Fleming’s right hand rule,
1d. Interpret the B-H curve and Lenz’s law
hysteresis loop for the given 1.5 Dynamically and statically induced
material emf, self and mutual inductance
1.6 B-H curve and hysteresis, hysteresis |
loop and hysteresis loss.
Unit—1I1 2a. Describe the salient features of | 2.1 A.C. and D.C. quantity, advantages
AC the given type of power supply of A.C. over D.C.
Fundamen | 2b. Represent the given AC 2.2 Single phase A.C. sinusoidal A.C.
tals quantities by phasors, wave: instantaneous value, cycle,
waveforms and mathematical amplitude, time period, frequency,
equations. angular frequency, R.M.S. value,
2c. Explain the response of the Average value for sinusoidal

given pure resistive, inductive

sketches
2d. Calculate the parameters of the
| given circuit. |
2e. Calculate impedance, current,

power factor and power of the 24

given AC circuit.

and capacitive AC circuits with | 2,

waveform, Form factor, Peak factor
Vector representation of sinusoidal
A.C. quantity, Phase angle, phase
difference, concept of lagging and
leading — by waveforms,
mathematical equations and phasors
Pure resistance, inductance and
capacitance in A.C. circuit

R-L and R-C series circuits
Impedance and impedance triangle

Power factor and its significance
Power — active, reactive and
apparent, power triangle

25
26
2.7
2.8
Unit—IIT  [3a. Describe the salient features of 3.1
Polyphase the given type of AC power 32
AC Circuits supply.
3b. Explain the concept of 33
symmetrical system and phase
sequence of the given AC 3.4
supply.
3c¢. Distinguish the characteristics
of the given type(s) of star (or 3.5
delta) connections with

3 phase system over | phase system

3-phase emf generation and its wave
form

Phase sequence and balanced and
unbalanced load

Phase and line current, phase and
line voltage in star connected and
delta connected balanced system

Current, power, power factor in a 3

phase balanced system

MSBTE - Final Copy dt 30.10.2017 Page 5 of 9

Elements of Electrical Engincering

1" Scheme

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
sketches. 3.6 Star and delta connections
3d. Calculate the current and power
of the given three phase
balanced system,
Unit-1V 4a, Explain the working principle of 4.1 Transformer: Working principle, emf |
Transform the given type of transformer. equation, Voltage ratio, current ratio
erand DC |4b. Distinguish the construction of and transformation ratio, losses
Motors the given type of transformer 4.2 Auto-transformer — comparison with
4c. Describe the construction and two winding transformer,
working of the given type of applications
DC motor. 4.3 DC motor construction - parts its
4d. Select relevant type of DC function and material used
motor for the given application |4.4 DC motor -Principle of operation
| with justification 4.5 Types of D.C. motors, schematic |
| diagram, applications of dc shunt,
series and compound motors
Unit-V Sa. Explain the working principle  |5.1 FHP: Schematic representation,
Fractional of the given type of FHP motor. | principle of operation and
| Horse 5b. Select relevant FHP motor for applications of: split phase Induction
Power the given application with motor, capacitor start induction run,
(FHP) justification. | capacitor start capacitor run and
Motors Sc. Describe the procedure to permanent capacitor motors, shaded
connect the given type of FHP pole motors
motor for the given application |5.2 Universal motor: principle of
with sketches. operation, reversal of rotation and
5d. Describe the procedure to applications
connect stepper motor for the 5.3 Stepper motor: types, principle of
given application with sketches. working and applications
|
Unit-VI 6a. Describe the features of the 6.1 Fuse: Operation, types
Protective given type of protective device. 6.2 Switch Fuse Unit and Fuse Switch
Devices 6b. Select the relevant protective Unit: Differences
and device for the given application 6.3 MCB, MCCB and ELCB: Operation
Switchgear with justification and general specifications
6¢. Select suitable switchgear for 6.4 Earthing: Importance of earthing,
the given situation with factors affecting earthing
justification. 6.5 Methods of reducing earth resistance.

6d.

State the L.E. rule related to be
applied for the given type of
earthing with justification

LE rules relevant to earthing

Note: To atrain the COs and competency, above lisied UOs need to be underiaken to achieve
the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy .
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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 |
1| Magnetic Circuits 10 02 04 | 04 10 |
Il | AC fundamentals 10 02 04 04 10 |
111 | Polyphase AC circuits 08 02 04 04 10 |
1V | Transtormer and DC motors 14 | 04 04 06 14 |
V| Fractional Horse Power (FHP) 12 | 04 04 06 14
notors
V1 | Protective Devices and Switchgear 10 02 | 04 06 12
Total 64 16 | 24 30 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
Note: This specification iable provides general guidelines to assist student for their learning
and 10 teachers o 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 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 Market survey regarding commonly used electrical equipment which are not covered in
the curriculum
b.  Prepare power point presentation or animation for showing working of DC or AC
motors
¢ Undertake a market survey of different domestic electrical appliances based on the
following points:
1. Manufacturers
il Specifications/ratings
i Salient features
v. Applications

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.
¢. Guide student(s) in undertaking micro-projects

MSBTE - Final Copy dt. 30 102017 Page 7 of 9 12
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12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beainning of the semester. S/he ought to submit it by the end of the semester to develop the
mdustry 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, intemnet-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. Magnetic circuits: Each batch will collect B-H curves and hysteresis loops for
various types magnetic and non magnetic materials from internet Based on the
permeability and shapes of the curves, each student will decide the suitability of each
material for different applications

b. Magnetic circuits: Each batch will prepare a coil without core. Students will note the
deflection of galvanometer connected across the coil for: movement ot the North Pole
of permanent magnet towards and away from the coil (slow and fast movement),
movement of the South Pole of permanent magnet towards and away from the coil
(slow and fast movement). Students will demonstrate and prepare a report based on
their observations

¢. AC fundamentals: Each batch will visit a nearby sub-station or industry and observe
the arrangement for power factor correction/improvement, Each batch will prepare a
report based on their observation.

d. Polyphase circuits: Each batch will observe the three phase power distribution panel
in their own Institute/Commercial complex/mall etc. and draw single line diagram and
prepare a report

¢. Transformer: Each batch will visit nearby pole mounted sub-station and prepare a
report based on the following points:

i Rating: kVA rating, primary and secondary voltage, connections
1. Different parts and their functions
iii. Earthing arrangement
iv. Protective devices

f. Fractional horse power motor: Each batch will select a FHP motor for a particular
application (assume suitable rating). They will visit local electrical market (if the
market is not nearby you may use the Intemnet) and prepare a report based on the
following points:

1. Manufactures
ii. Technical specifications
iii. Features offered by different manufacturers
iv. Price range
Then select the motor which you would like to purchase. Give justification for your
selection in short

g Each batch will visit Institute workshop and prepare a report which includes the
following points:

i, Different types of prime movers used, their specifications and manufacturers
ii. Method of starting and speed control
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i, Different protective and safety devices used
iv. Maintenance

h. Each batch will select any one electrical device/equipment which is not included in the
curriculum and prepare a short power point presentation for the class based on the
following points: construction, working, salient features, cost, merits, demerits,
applications, manufacturers etc.

13.  SUGGESTED LEARNING RESOURCES
Nso Title of Book _ Author Publication
1 Electrical Technology Vol | Theraja, B. L. S. Chand and Co., New Delhi,
=1 ISBN: 9788121924405
2 Electrical Technology Vol | Theraja, B. L. S. Chand and Co., New Delhi,
—1I ISBN: 9788121924375
3 Basic Electrical Mittle and Mittal = McGraw Hill, New Delhi,
Engineering ISBN: 978-0-07-0088572-5
4 Fundamentals of Electrical | Saxena, S. B. Lal | Cambridge University Press, New
3 | Engineering Delhi, ISBN : 9781107464353
5 Basic Electrical and | Jegathesan, V. Wiley India, New Delhi,
Electronics Engineering ISBN : 97881236529513
14. SOFTWARE/LEARNING WEBSITES

a. Scilab

b. SIMULINK (MATLAB)

c. PSIM

d. P-SPICE (student version)

e. Electronics Workbench

f. www.nptel.iitm.ac.in

g www.onlinelibrary.wiley.com

h. xiendiangi.en.made-in-china.com/
1. ewh.ieee.org/soc/es/

1. www.electrical-technologies.com/
k. www.howstuffworks.com,
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Program Name : Diploma in Electrionics Program Group
Program Code : DE/EE/EJAE/IS/MU/ET/EN/EX
Semester : Second

Course Title : Basic Electronics

Course Code 122216

1. RATIONALE

Diploma engineers have to deal with the various electronic components while maintaining
various electronics equipment. The study of basic operating principles and handling of various
electronics devices will help them to troubleshoot electronics equipment. This course is
developed in such a way that, students will be able to apply the knowledge to solve broad
electronic engineering application problems

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

e Maintain electronic circuits comprising of discrete electronic components.

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:

Use relevant diode in different electronics circuits.

Maintain rectifiers comprising of diodes.

Use BIT in electronics circuits.

Use FET in electronics circuits

Maintain DC regulated power supply.

oo o

4. TEACHING AND EXAMINATION SCHEME

1" Sgligmne

Basic Elcctronics

| 'l;e;;‘c::]l:l‘g Examination Scheme
[T Credit Theory Practical
LT e [T e |_ESE PA Total | ESE PA__ | Toul
| Hrs, |Max [Min | Max [Min | Max | Min| Max | Min | Max | Min | Max | Min
[4]-]4 8 3 |70 |28 |30* | 00| 100 | 40 30%# | 20 | 50 | 20 | 100 | 40

(*):Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (o
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tesis 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— Credir,
ESE - End Semester Examination; PA - Progressive Assessment

S. 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/ 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.
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. Unit | ADProx.
Practical Outcomes(PrQs) Hrs.

Na. .
Required

Test the performance of PN junction diode . L1 O

Test the performance of zener diode. I 2

Test the performance of photo diode by varying the light intensity 1 2

as well as distance of the light source
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Note

i A suggestive list of PrOs is given in the above table. More such PrOs can be added to
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
reaches the ‘Precision Level™ of Dave’s ‘Psychomotor Domain Taxonomy' 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:

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
experlences:
a Follow safety practices
Practice good housekeeping
Demonstrate working as a leader/a team member
Maintain tools and equipment
Follow ethical practices

paeo

The ADOs are not specific to any one PrC, but are embedded in many PrOs. Hence, the

- No. Performance Indicators Weightage in %
Preparation of experimental set up 20
Seiting and operation - 20 |
Salely measures B | 10
Jbservations and Recording 10
Interprefation of result and Conelusion | 20
__ . Answer to sample questions 10
Submission of report in time 10
~ Total 100

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:

¢ ‘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 authorities concemed

Basic Electronics 1’ Scheme
.. | Approx.
S Practical Qutcomes(PrOs) | L [I’-lprs. |
No. No. Required |
| - quired |
| 4 | Build/test half wave rectifier on breadboard - 11 2 '
5 Build/test half wave -ectifier on breadboard with filter- Part I 11 28
6 Build/test half wave rectifier on breadboard with filter- Part 11 II 2
7 Build/ test full wave rectifier on breadboard using two diodes. I 2%
8 Build/ test full wave rectifier on breadboard using two diodes 1I 2
9 Build/ test full wave bridge rectifier on breadboard 11 2
10 | Use LC filter with fullwave rectifier to measure ripple factor. 11 2 |
11 | Use r filter with bridge rectifier to measure ripple factor. 11 2
12 Assemble positive clipper circuit on breadboard and test the 1I 2
_ performancs. S N
13 Assemble Negative clipper circuit on breadboard and and test the 11 2
performancs B - .
14 | Build the combinational Clipper on breadboard and test the |11 7
B | performance. - Part | |
| 15 | Build the combinational Clipper on breadboard and test the 1 2 I
B ‘ performance. - Part 11 B |
16 | Build positive clamper on breadboard and test the performance. - 1 P I
B Part 1 ‘
17 | Build positive clamper on breadboard and test the performance. - Il 2 ‘
| Part1l |
18 | Build Negative clamper on breadboard test the performance 11 2 |
19 | Identify the terminals of the PNP and NPN transistor using [11 2
different methods . - Part | |
20 | Identify the terminals ot the PNP and NPN transistor using I1I 2 ]
different methods . - Part 11
21 | Find specifications of a given transistor using data sheets. | 2
22 | Test the performance of BJT working in CE mode 111 2
23 | Test the performance of BJT working in CB mode . 111 2
24 | Test the assembled BJT voltage divider bias circuit for given input. | 1II | 2
- Part |
25 | Test the assembled BJT voltage divider bias circuit for given input 11 2
- Part 1 B
26 | Test the performance of FET drain characteristics , transfer v 2
. characteristics and calculate trans-conductance. - Part [
27 | Test the performance of FET drain characteristics , transfer v 2
characteristics and calculate trans-conductance. - Part II
28 | Build/ test zener voltage regulator for the given voltage. \% 2
29 | Test the performance of transistorized series voltage regulater for \% 2
the given load regulation.
30 | Test the performance of transistorized shunt voltage regulator for v 2
| the given load regulation
31 | Test the various blocks of regulated dc power supply . \%
52 | Find out faults at different stages of regulated dc power supply. \Y
33 | Trouble shoot given DC regulated power supply. - Part [ vV o
34 | Trouble shoot given DC regulated power supply. - Part 11 VA
- Total !
MSBTE - Final Copy dt 30 102017 Page 3 of 8

NS(')- | Equipment Name with Broad Specifications Exp:lSao:

1 Variable DC power supply 0- 30V, 2A, SC protection, display 1,2,3,9,10, 12,13,15,
for voltage and current. 16,17,18. 19,20 21
Cathode Ray Oscilloscope Duel Trace 20Mhz, 1MegaQ Input 4,56,7,89,10,11,12, |
Impedance 13,14, 22
Function Generator 0-2 MHz with Sine , square and triangular 4,5.6,7.8,9.10,11,12, |
output with variable frequency and amp!itude B 13
Digital Multimeter : 3 1/2 digit display, 9999 counts digital All
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\?0 Equipment Name with Broad Specifications B N
| N
: | multimeter measures: Vae, Vae ( 1000V max) . Agde, Aae (10
amp max), Resistance (0 - 100 MQ), Capacitance and
Temperature measurement
| 3 Lux meter 3000 Lumen, Battery operated hand held type 3

[ 6 Electronic Work Bench : Bread Board 840

-1000 contact points: ‘ All

Positive and Negative power rails on opposite side of the board ,
0-30 V, 2 Amp Variable DC power supply, Function Generator
0-2MHz, CRO: 0-30 MHz, Digital Multimeter ‘

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 (UOs) Topics and Sub-topics
| (in cognitive domain) |
Unit—1 la. Describe the construction and | 1.1 Different types of Semiconductor
Semicondu working principle of the given Diodes and their materials

type semiconductor diode

[Ib. Differentiate between the
given type of insulator,
conductor and semiconductor
based on energy band theory

lc. Describe working principle,
characteristics, and application
of the given type of diode.

1d. Describe effect of temperature
on the given type of diode.

ctor Diode

1.2 Energy band theory and effect of
temperature

1.3 Construction, Symbol ,
working principle , applications,
Forward and Reverse Biasing and V-1
Characteristic of following diodes: PN
junction, Zener, LED, Photo diode

Unit—11 2a. Describe working of the given
Applicatio type of rectifier.

ns of 2b. Describe the need and

diodes working of the given type of

rectifier filter circuit.
2c¢. Select clipper or clamper for
obtaining the given waveform
2d. Calculate ripple factor, PIV
and efficiency of the given
type of rectifier.

2.1 Types of Rectifiers: Half Wave, Full
Wave Rectifier (bridge and center
tapped): circuit operation /O
waveforms for voltage and current

2.2 Parameters of rectifier: Average DC
value of current and voltage ripple factor
ripple frequency PIV of diode, TUF,
efficiency of rectifier

2.3 Types of Filters: Shunt capacitor,
Series inductor, LC and = filter, bledder
resistor

2.4 Clipper and Clamper circuits

Unit— 1 3a. Describe the working principle

Bipolar of the given type of transistor.

Junction 3b. Compare the performance of

Transistor the given type of transistor
configurations.

3c. Justify the biasing method for
the given circuit.

3.1 Current operating device
3.2 Different types of transistors: PNP,
NPN

output,) in different transistor
configurations

3.3 Transistor configurations: CB, CE, CC. /|«
Transistor characteristics (input, Vi o
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Unit | Unit Outcomes (UQOs)

(in cognitive domain)

3d. Describe the procedure to
minimize the thermal runaway
effect for the given type of
transistor baising circuit.

Topics and Sub-topics

3.4 BIT biasing: DC load line, operating
point, stabilization, thermal runaway.
types of biasing, fixed biasing, base
bias with emitter feedback, voltage
divider

| Unit-1V | 4a Explain the working of FET

| Ficld Effect for the given application

| Transistor |4b, Explain the given type of FET

| biasing method.

4c. Compare the working of the
given type of MOSFET.

4d. Differentiate the working
principle of FET and
MOSFET on the basis of the
given transfer characteristic
curve.

4.1 Voltage operating device Construction
of JFET (N-channel and P- channel),
symbol, working principle and
characteristics (Drain and Transfer
characteristics)

4.2 FET Biasing: Source self bias, drain to
source bias

4.3 Applications of FET

4.4 MOSFET: Construction, working
principle and characteristics of
Enhancement and depletion MOSFET,
MOSFET handling

Unit-V Sa. Describe working of the given

Regulators transistorized regulator

and power | 5b. Describe the working of the

supply given block of the DC
regulated power supply in the
block diagram.

Sc. Calculate output voltage of the
given zener voltage regulator
circuit.

' 5d. Calculate load and line

| regulation of the given

transistorized regulator.

5.1 Basic block diagram of DC regulated
power supply

5.2 Load and Line regulation

5.3 Zener diode voltage regulator

5.4 Transistorized series and shunt
regulator - circuit diagram and working

Note: To attain 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

| Unit | Unit Title Teaching Distribution of Theory Marks |
| No. | Hours R Uu | A Total

| | Level Level Level | Marks

| 1 | Semiconductor Diode 12 3 4 | 7 14

| 11 | Applications of diodes 14 3 6 | 7 16

| 11T | Bipolar Junction Transistor 16 3 7 8 18

| IV | Field Effect Transistor 12 3 4 S 12 |
|V | Regulators and power supply 10 2 3 5 10 |
| Total 64 14 24 32 70 |

Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy,)
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Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect (o 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 Prepare joumals based on practical performed in laboratory.

Basic Elcctronics b Sehikiing

Diode: Build a circuit on general purpose PCB to clamp a waveform at 3.0V using
diode and passive components,

FET: Prepare chart on comparison of specifications of FETs using data sheets of at
least three FET

FET: Prepare a chart on FETs contains its symbol, advantages and applications
Rectifier: Build a half wave rectifier for 6V, 500mA output current on general
purpose PCB.

Rectifier: Build a full wave bridge rectifier with capacitor filter for 6V, 500mA
output current on general purpose PCB.

BJT: Build a circuit to switch on and off the LED by using BJT as switching

b.  Test different diodes using CRO component.
c.  Give seminar on any relevant topic. Photodiode: Build a circuit on breadboard to turn the relay on and off by using photo
d. Library survey regarding different data books and manuals. diode and prepare a report.
€. Prepare power point presentation for wave shaping circuits. Voltage Regulator: Build a circuit of DC regulated power supply on general purpose
. Undertake a market survey of ditferent semicoaductor components. PCB tor 9V and 500mA output
11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) 13.  SUGGESTED LEARNING RESOURCES
These are sample strategies, which the teacher can use to accelerate the attainment of the _
various outcomes in this course : S. i . -
a  Massive open online courses (MOOCs) may be used to teach various topics/sub ~No. | Title of Book | Author B Publication |
topics B ) | | Electronic Devices and  Mottershead. Allen | PHI Learnﬁg, New Delhi, ISBN
b ‘L’ in item No. 4 does not mean only the traditional lecture method, but differsnt Circuit: An Introduction 9788120301245
types of teaching methods and media that are to be employed to develop the outcomes 2 | Electronic Devices and  Boylestead Robert, | Pearson Education,10™ edition. New
¢ About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in Circuit Theory Louis Neshelsky Delhi, 2009, ISBN: 978-8131727003 |
nature is to be~ given to the students for self-(hrected. learning 'fmd assess The |7 3 | The Art of Electronics Paul Horowitz Cambﬁdge University Press, New |
development of the COs through classroom presentations (see implementation | Winfield Hill Delhi 2015 ISBN: 9780521689175 |
gL}}dellne for detax'ls,) o | 4 | Electronics Principles Malvino. Alsert McGraw Hill Eduction, New Delhi. |
d. With respect to item No.10, teachers need to ensure tc create opportunities and Paul. David ISBN: 978-0070634244
RIOMISIONS for COTC"rr'c"["r."cuw_"es' . 5 | Principles of Mehta, V.K S. Chand and Company, Ram Nagar
¢ Guide student(s) in undertaking micro-projects. | Electronics Mehta. Rohit New Delhi-110 055, 2014, ISBN:
f. Use PPTs to explain the construction and working of rectifier. 9788121924504 ' |
g Use PPTs to explain the construction and working of wave shaping circuits 5 T Basic Electronic Baru V.. Kaduskar | Dreamtech Press. New Delhi. 2015 |
h. Guide students for using data manuals Engineering R.Gaikwad ST. | ISBN: 9789350040126 |
. 7 | Fundamentals of | Bell, David Oxford University Press, International
= SUG.GES] ED M.ICRO'PROJECTS . . . Electronic Devices and edition, USA, 2015, ISBN :
Only one micro-project is planned to be undertaken by a student assigned to him/her in the Circuits [ 9780195425239
beginning of the semester. S/he ought to submit it by the end of the semester to develop the —— : : i
: - . . . . 8 | Atext book of Applied | Sedha, R.S S.Chand ,New Delhi, 2008, |
industry oriented COs. Each micro-project should encompass two or more COs which are in e ISBN: 978-8121927833

fact, an integration of PrOs, UOs and ADOs. The micro-project could be industry application b
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 14. SOFTWARE/LEARNING WEBSITES

and give a seminar presentation of it before submission. The total duration of the micro- a. www.nptel jitm:ac.in
project should not be less than 16 (sixteen) student engagement hours during the course. b. www.dqta_s i
¢ www.williamson-labs.com
In the first four semesters, the micro-project could be group-based. However, in higher d www.fgturlec_. o
semesters, it should be individually undertaken to build up the skill and confidence in every S bis.org.in
student to become problem solver so that s/he contridutes to the projects of the industry. A Vi, e . www‘leadme;[sticom
suggestive list is given here. Similar micro-projects could be added by the concerned faculty: 2 4 Priin -\“;2,\\ g Www.Cadsolt.io
a.  Diode: Build a circuit on general purpose PCB to clip a positive half cycle at 1.5 v ofi= LN \C By www.khanacademy,com
a waveform with input signal 5Vpp., and prepare the report RT, | 3
f A
G433
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Program Name : Diploma in Electronics and Telecommunication Engineering and

Diploma in Digital Electronics

Program Code : EJ/DE/ET/EN/EX

Semester : Second

Course Title : Electronic Engineering Materials
Course Code 122217

1. RATIONALE

‘Electronic Engineering Materials’ is the basic course for the Electronics and Communication
engineering and Digital Electronics engineering student. Material science have undergone
radical changes, especially due to requirement of electronic component in variety of
application area.This subject will enable the student to know and apply facts, concepts and
working principles for the selecting material and components for various electronics
engineering applications.

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 Sclect clectronic engineering materials for specified clectronics application.

85 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. Choose relevant metal on basis of conductivity property
Interpret the properties of dielectric materials.
Select relevant magnetic materials for the specified electronics application
Select relevant semiconductor device fabrication materials .
Select material for the relevant applications

o oo

4. TEACHING AND EXAMINATION SCHEME

Elcctronic Engincering Materials ‘I" Scheme

—I:iec‘:lccl::]eg Examination Scheme
Credit Theory Practical
L|T| p |LTHD) Paper |_ESE_ | PA Total ESE PA [ Tatal
Hrs. il\flax Min | Max [Min | Max | Min| Max Min | Max | Min | Max | Min
3| = |I= 3 3 | 70 | 28 | 30* | 00 | 100 | 40 - - - e e oy

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA is for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests o be taken during the semester for the assessment of the 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

s. 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/ EXERCISES
- Not applicable —

8 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
Not applicable —

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:
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Unit Unit Outcomes(UOs) Topics and Sub-topics
(in cognitive domain)
Unit—1 la. Explain the given terms 1.1 Terms and factors affecting the
Conductivit related to electrical materials. resistvity of electrical materials
y of 1b. Describe the effect on 1.2 Electron mobility, energy level diagram
Materials conductivity of metal on the of a materials
basis of the given factor (s) 1.3 Emission of electrons from metals
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Unit Unit Outcomes(UOs) | Topics and Sub-topics | Unit Unit Qutcomes(UOs) Topics and Sub-topics
L (in cognitive domain) - (in cogniti\_/e domain) B -
lc. Expain the given mode(s) of | modes of emission — therminoic semiconductor material and its materials
electron emission from emission , photo electric emission , field application 4.4 Materials for fabrication of
metals emission , secondary emission , concept, 4d Select the relevant material for semiconductor devices — passive
Id Explain the effect of change material and applications the given semicoductor device materials and process materials,
in temperature on the 1.4 Effect of temperature on conductivity of fabrication with justification substrate, metal, capacitance material.
conductivity of the given metals, supzrconductivity , electrial and | Junction coating , device pooting,
metal thermal conductivity of metals I Packaging
1.5 Thermoelectric effect concept , material L B B
and applications Unit -V 5a. Explain with sketches the 51 Photoemissive material, impurities used
| I Micro- working of the given type cf to emit ditferent colours of light/
Unit-11 2a. Describe the effect on the 2.1 Effect of dielectric on the behavior of electronic LASER. wavelengh; electroluminiscence and
Dielectric capacitance on the given capacitor , frequency dependence of components |5b. Suggest the relevant junction LASERS
Materials dielectric material on the electronic polarisability, frequency and special |  combination of materials for 5.2 Material for flexible and wearable
basis of the given factor(s). dependence of permittivity materials the LED of the given antenas
2b. Explain the given types of 2.2 Dilectric losses, dilectric properties of wavelength 5.3 Photovoltaic material
dielectric losses. polymeric material 5c. Suggest the relevant material | 5.4 Materials used and application micro
2c¢. Explain the concept of the 2.3 Insulating materials - breakdown in for the given type of antenna. motors, micro relay and micro switches, |
given phenomenon of dilectric gaseous , liquid and solid delectric 5d. Identify the relevant micro-
material.. materials, requirements of good device for the given
2d. Select the dielectric material insulating materials | application and the material of
for the given application. 2.4 Dielectric materials —mica, porecilan , which it is made of.
polythene , bakelite , polyvinylcarboide | |
(PVC),rubber ,cotton and silk ,glass Note: To attain the COs and competency, above listed | Os need to be undertaken to achieve
.paper and Boards, wood, enamel the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy .
covering, transformer oil, polymers
properties and applications . 9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
2.5 Ferroelectricity and piezoelectity
concept , materials and applications Unit Unit Title Teaching | Distribution of Theory Marks |
| _ i i No. Hours R U A | Total |
Unit— I Ba Identify th_e magpetic materia}l 3.1 Classifications ofrpagpetlc materials ; | - - Level | Level | Level | Marks
| Magneti.c on the basis of given magnetic P;rmanent_magnetlc dlpole_, 1 Conductivity of Materials 10 06 | 06 | 06 18 |
| Pr.'opertles !‘ propel.'tles ‘ o dlamagnetlsm, paramagnetl'sm, _ "I | Dielectric Materials 10 04 06 06 16
o . i')b‘ Descr'lbe t.he given HySter:lSlS ferroma_gne.t ismviCEromagt " Eoma | 11 | Magnetic Properties of Materials 10 04 06 06 16
Materials | loop identifyirg the material 3.2 Magnetisation curve hysterisis loop IV | Semi Conductor Material 0 04 04 0a B
[3¢. Describe the effect on magnetosteiction effect— application for AL _ouduey Yaiena s -
[ . : . 8 - V | Microc electronic components and 08 02 02 04 08
permeability of the material ultrasonic generation, permeability and . .
A . special materials | |
due to the given factor (s). affecting factors
3d. Explain the concept anti 3.3 Magnetic material— iron and silicon iron Total - 48 20 | : 26 | 70
ferromagnetism alloy, nickel iron alloy, Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
3.4 Anti-ferromagnetism and Note: This specification table provides general guidelines to assist students for their learning
ferrimagnetism and to teachers to teach and assess students with respect to attainment of UOs. The actual
Unit=1V 4a Describe the energy band 4.1 Energy bands of solids: conductors, distribution of mar