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Theory Practical
Course .
:I‘ Course Title Abbre C(c:):;:e (E:;T;)I ESE Pz} Total ESE PA Total (';I'mtnf
' viation L ([T| P Exam | ota
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
I . : j I i T N |
| épphed Physul:s ASM | 22202 2 &g M‘O 70%% | 28 15 | 00 100 | 40 25@ | 10 | 25 10 | 50 | 20 | 200
CIence | Chemistry ' 2 |- mn | 15% | 00 25@ | 10 25 10 | 50 | 20 |
2 | Applied Mechanics AME | 22203 | 3 (1] 2] 6 3 070 | 28 | 30* | 00 | 100 | 40 | 25@ | 10 25 10 | 50 | 20 | 150
3 | Applied Mathematics AMP | 22206 | 4 | 2| - 6 3 | 70 | 28 | 30% | 00 | 100 | 40 - -~ -- o= || == - | 100
4 | Engineering Drawing EDR | 22207 | 3 | - | 4 7 3 | 70 | 28 | 30% | 00 | 100 | 40 25# 10 | 25 10 50 | 20 | 150
| Business Communication e R | ! ' A N
5 Using Computers BCC | 22009 2 2 -- - - -- -- -- - | 35@ 14 | 15 06 50 | 20 50
g | Mechanical Engineering  [S0epeiilonnig] - |- | 4 | 4 - e = = = =~ s0# | 20 | 50~ 20 | 100 | 40 | 100
Workshop B . .
| 7 | Computer Aided Drafting | CAD [ 22011 | - |- | 2 2 -- - | - -- - -- - 1 25@ | 10 | 25~ | 10 50 | 20 50
Total [ 14 |3 (18] 35 | — [280 | - | 120 | — | 400 | - | 210 | — | 190 | — | 400 | - | 800
Student Contact Hours Per Week: 35 Hrs. i “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
» Itis 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 ESE (PR) of Applied Science.
ractical of any course of any semester then the candidate shall be declared as

“Detained” for that semester,

# If Candidate not securing minimum marks for passing in the “P

®
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Applicd Scienee I' Scheme
Program Name : Mechanical and Civil Engineering Program Group

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

Semester : Second

Course Title : Applicd Science (Physics & Chemistry)

Course Code 122202

1. RATIONALE

Diploma engineers have lo 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 1o select and use relevart
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 engineering 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 industry oriented
COs associated with the above mentioned competency:

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,

L == =

4. TEACHING AND EXAMINATION SCHEME

‘ Teaching Examination Scheme

__Seheme | |

‘ Credil Theory Practical
LT o T e L ESE | PA | Tam ESE PA Toal

Hrs. (Max [Min | Max [8lin | Max | Min| Max | Mis | Max | Min | Max | Mo
2. 90 15 | 00 @10 oo | s | 20
— 4 S| TOME 2R o 100 | 40

2 [l= Min |77 15+ | o0 3@ 1w s | o | so | 20

(*): Under the theory PA Out of 30 marks. 10 marks are for micro-profect assessment (3
serks each for Phsies and Chemistru) to facilitare sategration of COs and the remaning 20
marks is the average of 2 fests to be faken during the semesier for the assessmemt of the
cognitive domain UOs required for the aitainment of the COs,

Legends: L-Lectwee: T~ Tutorial:Teacher Guided Theary Practice: P - Practical: C — Credir.
ESE - End Semester Examination. PA - Progressive Assessment

Nore: Practical of Chenvistry and Physics will be conducted in alternate weeks for cac
batcht

Applicd Scienee L' Scheme

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/emplover identified competency
depicted at the centre of this map.
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Figure 1 - Course Map
6. SUGGESTED PRACTICALS/ EXERCISES k i

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

MARBTE Final Copy dt, 30,10,2007 Page Lof 10 12

e Approx.
\Sn ' Practical Qutcomes {PrOs) | LI\".':." Hrs.
i """ Required
| Physics
1 | Use Searle’s method to determine the Young’'s modulus of given 1 02+
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Applicd Sticnce I' Schemy
| 7 Approx.
?' Practical Outcomes (PrQs) ok I:-Iprs.
No. No. Requi
5 equired
wire | |
2 Apply Archimedes’ principle to determine the buoyancy force on 1 02 '
a solid immersed in liquid,
3 Determine the coefticient of viscostty of given liquid by Stoke’s ! 02
~ method )
4 Find the downward force, along an inclined plane, acting on a { 0z
rolter due o gravity and its relationship with the angle of
L inclination
5 Predict the range of the projectile from the initial launch speed I 02+
. and angle. |
6 1) Find the dependence of the stopping potential on the 11 02
trequency of light source in photo electric effect experiment
i} Find the dependence of the stopping potential on the intensity
| of light source in photo electric eftect experiment |
7 Determine the [-V characteristics of photoslectric cell and LDR 1 nz*
8 Determine the divergence of laser beam Hl 02
. B Chemistry B -
9 | Standardization of KMnQy solution using standard oxalic acid v 02
i and Determine the percentage of iron present in given Hematite
ore by KMnOy, solution, |
10 Determine the percentage of copper in given copper ore v 02 |
Il Determine total hardness, temporary hardness and permanent v oz* |
hardness of water sample by EDTA method
12 [):l;rmfu: the alkalinity of ziven water samyple v 02 |
I3 Determine the turbidity of given water sample by Nephelometric Y 0z '
method. |
14 Determine the moisture and ash content in given coal semple V1 o2x |
! 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 o2 |
ultimate analysis (Gravimetric analysis) |
Total 32|
Note -

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added ‘o
atiain the COs and competency. A judicial mix of minimuwm 12 or more practical need 1o be
performed. out of which, the practicals marked as **' are compulsory, 50 that the student
reaches the "Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy' as generafly
required by the indusiry.

ii. The ‘Process™ and 'Product’ related skills associated with each PrO is to be assessed
according 1o a suggested sample given below:

5. Ne. Performance  Indicators Weizhtage in % ; 3
1 Prepuration of experimental set up 20 o il
- = = — I

2 Setting and operation 20 e

MEBTE Final Copy de. 3102017 Page 3ol 10
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| 8. No. Performance Indicators _ Weightage in "o

3 cly measures ) 10
|4 ations and Recording I

5 Interpretation of result and Conclusion 20

f Answer to sample guestions 10
7 Submission of report in time 10 a

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

o O o

I

The ADOs are not specific to any one PrO. but are embedded in many PrOs. Heove, 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 achieventent of the ADOs
according (o Krathwohl's *Aftective Domain Taxonomy ' shouid gradually increase as planned
below:

*  “Valuing Level™ in ¥ year

¢ “Organising Level” in 2" vear

* “Characterising Level” in 3" year

IS[

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 1o procure equipment by administrators.

_130 Equipment Name with Broad Specifications | ?{F
1 Searle’s apparatus( with slotted mass of 0.5 kg each) 1
2 | Liquid container 2
3 Solid body {different size and materials) 34
4 | Stoke’s apparatus (glass tube, viscous liquid, spherical balls of varving sizes) | 3
|5 Stop waich 4.5
3 Photo transducer I 4 |
7 Timer 4
8  Projectile motion detector 5
| 9 | Photo electric effect apparatus 6
| 10 | Experimental setup for characteristics of photoelectric cell I
| 11 | Experimenzal setup for characteristics of LDR o7 |
12 | Laser Source { He Ne. diode laser) 8 |
13| Electronic balance, with the scale range of 0.001g to 500g. pan size {00 mm; All
response time 3-5 sec.; power requirement 90-250 V, 10 watt. |
\3) 18 | Electric oven inner size 187'x18" ' x18""; temperature range 100 to 250" C with 14.16
S_ the capacity of 40 [t 3 |
"19  Bomb calorimeter ) 15
MSBTE Final Copy dt. 30.10.2017 Page 4 0f 10 12



Applicd Scicnge 1" Scheme
S| Equipment Name with Broad Specifications Exp.
No, | quip ) P Nao.

‘ 20 | Muffle fumace, Temperatre up to 900"C.digital temperature controller with 14,16

| anaccuracy of +- 3°C

| 21 | Nephelometer ; Auto-ranging from 20-200 NTU,+/- 2% of reading plus 0.1 13

| | NTU, power 220X0|IS +f’_- 10% AC 50 Hz

8. UNDERPINNING THEORY COMPONENTS
The following topicsfsubtopics 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 (UQOs) Topics and Sub-topics
{in cognitive domain)
Physics
Unit=1 la. Explain concept of elasticity Deforming Force and Restoring Force,
Properties and plasticity for the given Elasticity, Plasticity. Rigidity
of matter material Stress and Strain and their types, Elastic
and Non-  |Ib. Establish relation between lIimit and Hooke's law, types of moduli
Destructiv given types of modulii of of elasticity

¢ Testing

elasticity

. Predict the behavior of the

given metallic wire,

Stress -Strain diagram, Poisson's ratio,
factors affecting elasticity

Explain pressure-depth
relation for the given law.

. Explain Newton's law of

viscosity for the given liguid.
Explain Stokes’ law for the
free fall of the body through
the given viscous medium.

Fluid friction, pressure, pressure- depth
relation, Pascal's law, Archimedes’
principle

WViscosity, velocity gradient, Newton's
law of viscosity

Free fall of spherical body through
viscous medium and Stokes’ law,
derivation of coefficient of viscosity 'n'
by Stokes’ method., effect of temperature
and adulteration on viscosity of hiquids

lg. Describe the salient features 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
Limit— 11 2a. Explain the equations of Displacement, velacity. 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, threg equations of
of the given body angular motion
2¢. Explain the relevant 13 Momentum, impulse, impulsive force,
Newtan's laws of motion for Mewton's laws of motion and their
the given moving object., Applications
2d Caleulate the work/power/ Work, power and energy: potential
energy for the given situation. energy. kinetic energy, work -energy
2e Calculate the given principle.

Apphed Sciones Schgm
Unit Unit Qutcomes (UOs) Topics and Sub-topics N
{in cognitive domain)
parameters for the given 25 Projectile motion, trajectory, angle of
projectile in motion, projection, time of flight and range of |
projectile with formulae.
|
| Unit— 111 ‘a. Explain the concept of the 3.1 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 photoelectnic device. charactenstics of photoelectric effect.
Einstein’s photoelectric equation
3.2 Photoelectric cell and LDR: principle.
working and applications.
3¢. Explain the production of X- 3.3 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, |
LASER and given colour of spontaneous and stimulated emission,
light applications of Laser
3e. Explain the given terms with 35 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, waorking of the given type of slag.
alloys, furnace. 42 Types of furnace: Muffle fernace, Blast
Cement, |4b. Describe the extraction furnace.
and process of the given ore with |43  Extraction processes of Haematite, |
Refraciory 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, stiffiiess
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,

setting and hardening, applications
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Unit Unit Outcomes (UOs) Topics and Sub-topics
| — {in cognitive domain)
4.10 Refractory material: Types, propertics
Linit -V 5a Describe the given 5.1 Hardness; Classification
Water terminologies related to hard 5.2 Hard water in boilers and prevention:
treatment water and their effects Boiler corrosion, caustic embrittlement, |
3b. Describe the given process priming and foaming, scales and
for softening of the given sludges
water sample. 5.3 Water sofiening: lime soda process (het |
5¢. Describe with sketches the lime soda and cold lime soda process),
purification of the given type zeolite process, ion exchange process
of water, (cation exchange and anion exchange)
|3d. Describe the given type of of 5.4 Potable water treatment: Sedimentation.
waste water treatment coagulation, filtration and sterilization
55 Waste water treatment: sewage
treatment, BOD and COD of sewage
water; Reverse Osmosis. recycling of |
waste water,
Unit-¥1 6a. Describe salient properties of |61 Fuel: Culoritic value and onition _‘
Fuels and the given 1ype of fuel temperature, classification |
Combustio |6b Explain the given type of 6.2 Solid fuels: Coal, Clussilication and
n | analysis of the given type of composition . sroximate analysis
| coal Ultimate unalysis, Bomb calorimeter
6e Caleulate the calorific value Carbonization of coke by Oto
of the given solid fuel using Hofmann's oven |
Bomb calorimeter 6.3 Liquid fuels: Fractional distillation of |
6d. Describe composition, crude petrolewn, boiling range,
properties of given gaseous compaosition, properties. Knocking,
fuel with their applications, cracking, octane number and cetane
6e Calculate the mass and nimber [

volume of air required for
complete combustion of the
given fuel

Gaseous fuels: Biogas. LPG. and CNG.
Combustion equation of gasesus fuzls,
mass and volume of air required for
complete combustion

Note: To attain the COs and competency, above listed UOs need 10 be undertaken to achieve
the “dpplication Level " and above of Bioom s ‘Cognitive Domain Taxonomy "

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title |Teaching | Distribution of Theory Marks
No. Haours R U A Total
Level | Level | Level | Marks
3 B Physics [
| | Properties of matter and NDT 14 03 05 066 | 14
11| Tvpes of motion 99 | 02 02 06 10
T Photoelecinicity, X-Ray and LASER, 09 | 03 04 04 11
! | Chemistry |
MSBTE Final Copy dc. 30.10.2017 Page 7 of 10 12
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Unit Unit Title Teaching | Distribution of Theory Marks |

Ne. | Mours R U A | Total |

Level | Level | Level | Marks |

IV | Metals, alloys, cement, refractory 2 | 02 04 06 12

| materials |

|V | Water treatment 10 02 03 06 1
| ¥l | Fuels and combustion 1 | 03 04 05 | 12
Total 64 | 15 | 22 K

2
-\
":’ih} the first four semesters, the micro-project could be group-based. However, in higher
| 7sdmesters. it should be individually undertaken to build up the skill and confidence in every

/' MBSBTE Final Copy dt. 30.10.2017

Legends: R=Remember. U=Understand, A=Apply and above {Bloom s Revised 1axonomy)
Note: This specification lable provides general guidelines 10 assist student for their leartiing
and to teachers to teach and assess students with respect 1o attainment of UOs. The actucl
distribution of marks at different taxonomy levels (of R, U and 4) in the question paper may
vary from cbove table

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

a. Seminar on any relevant topig

b Library survey regarding engineering material used in difterent industries

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

il.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES {if any}
These are sample strategies which the teacher can use (0 accelerate the attainment ol the
various leaming outcomes in this course;
a4 Massive open online courses (MOOCY) may be used to teach vanous tepics/sub
Lopics.
b L’ in irem 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 outcontes
¢ About 15-20% of the topics/sub-ropics which is relatively simpler or descriptive In
nature is o be given to the students for self-directed learnimg and assess the
development of the COs through classroom presentations (see implementation
guideling for details)
d  With respect to item No {(. teachers need to ensure (o create opportunities and
provisions for eo-curriculur activities.
€. Guide student(s) in undertaking micro-projects.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester 1o develop the
indusiry 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 indusiry application
based, iniemet-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 kours during the course

Page 3¢ 10
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student to become problem solver so that s/he contributes to the projects of the industry. A S, . L
suggestive list is given here. Similar micro-projects could be added by the concerned faculty: | No. Titlg ofBook auther Kublicaitn
a Elasticity: Prepare working model to demonstrate the stress — strain behavior of IE) Engineering Dara, §. S .; Umare $.Chand and Co. Publication, New |
different wires of different thickness and material. | Chemistry 5.5 Delhi, 201, ISBN: 8121997638
b Visecosity: Collect 3 to 5 liquids and prepare a working model to differennate liquids Mo Engineering | Jain & Jain Dhanpat Rai and sons; New Delhi. |
on the basis of viscosity and demonstrate their applications. Chemistry 2015, ISBN : 9352160002
¢ Motion: Prepare model of ball rolling down on inclined plane 1o demonstrate the 11 Engincerihg Vairam, § Wiley India Pvt. Ltd. New Delhi, 4‘
conservation of energy and motion of an object in inclined plane. Chernistry 2013 ISBN: 9788126543342
d. Phoro Sensors: Prepare simple photo sensor using LDR. _ ‘ 10 | Chemistry for Agnihotri, Rajesh Wiley India Pvt.Ltd. New Delhi,
e Praperties of Laser: Use Key chain laser to differentiate laser with ordinary light. engineers 2014, ISBN: 9788126550784
f. Water analysis: Collect water samples from different water sources and find the
characteristics like acidity, conductivity, dissolved solids, suspended particles. 14 SOFTWARE/LEARNING WEBSITES
g Water treatment: Collect 3 to 5 water samples to find the dosage of bleaching ’a htp://nptel ac.in‘course php?disciplineld=115
powdes requlre_d for its sterilization. . . b.  http:/nptel.ac.infcourse.php?disciplineld=104
h. Water analysis: Prepare model to find the soap foaming capacity of bore water on ¢. hup:/perphysics phy-astr.gsu.edu/hbase/hph html
. addition of soda ash , . . . . , d. www.physicscl assToom com
i Fuels: Prepare chart showing different types of liquid fuels showing their calorific &  www fearofphysics.comn
values and uses. ) o : ' -
j. Cement: Collect Cifferent samples of cement and find their initial and final setting ; M'zz:z:g‘gx:amgg;p;ﬁwsmm
tme. . . . . h.  hitps:/phet.colorado. edu
k. Refractory materials: Prepare chart showing properties of refractory materials i www.chemistryteaching, com
. Metal properties: Prepare chart showing different industrial application of metal and i- www visionlearmin g.c orrll
relate it with required property or properties using intemet. chh www.chem ] com
m Alloy steel: Find the effect of alloying elements like Mn, Cr, Ni, W, V, Co on [ wwonlineli‘brary wiley.com
properties of steel. Prepare chart of showing percentage composition, properties and m' W'rsc org ’
industrial applications of different types of steei based on above alloving elements N www-chemco]]ective ore
using (nternet. 0. WWW.WGA.0TZ -
13.  SUGGESTED LEARNING RESOURCES e
NS" Title of Book Author Publication
] Phvsics Textbook Part | Narlikar, . V2 Joshi. | National Council of Education
| and Part - Class X1 AW Mathur, Research and Training. New Delhi,
| | | Anvradha: ef af 2010, 1SBN : 8174505083
2 Physics Texthook Part | Narlikar. 1.V.; Joshi. | National Council of Education
I and pari 11 - Class A W Ghatak A K. et | Research and Training. New Delhi.
| | XN al 2013, ISBN : 8174506314
3 | Engineering Physics Bhattacharya, D. K0 | Oxford Publishing, New Delhi,
Tandon Poonam ISBN:0199452814
| 4 | Principles of Md. Nazoor Khan and | Cambridge university press; New '
| Engineering Phvsics -1 | Simanchala Panigrahi | Delhi, 2016 ISBN : 9781316633643
5 | Engineering Physics Palanisamy. P, K SCITECH Publications, Chennai,
| [SBN: 9788183711012
| 6 | Principles of Physics | Walker, J.; Halliday, | Wiley Publications, New Delhi, 10° a0 OF 7!‘0,.
| D: Resnick. R edition ISBN: 9788126552566 A N
7 Textbook of Avadhainutu, M. N S. Chand and Co., New Delhi, 2015 /& / N
| Engineering Physics | Kshirsagar. P. G ISBN: 9788121908177 A TS )
'8 | Engincering | Agarwal, Shikha Cambridge university press ; New f‘s T n . 1SEN
Chemistry - Delhi, 2015 ISBN : 9781 1074764i‘£-\ J
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Program Name : Mechanical, Civil Chemical and Fabrication Technology and
Erection Enginecring Program Group
t AE/CE/CH/FG/ME/PT/PG

: Second

Program Code
Semester

Course Title : Applied Mechanics

Course Code 1 22203

1. RATIONALE

In day-to-day working we come across different types of structures created for different
pumposes 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 ceurse provides the scope to understand
fundamental concepts of laws of mechanics and their applications to different engingering
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 learming experiences:
s Use principles of applied mechanics to solve hroad-based enginecring related
problems.

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

a. [dentify the force systems for givenr conditions by applying the basics of mechanics,
Selcct the relevant simple lifting machine(s) for given purposes
Determine unknown force(s) of different engineering systems.
Check the stability of various force systems.
Apply the principles of friction in various conditions for useful purposes
Find the centroid and centre of gravity of various components in engineering systems

eI LI =

4. TEACHING AND EXAMINATION SCHEME

Tsi"hc:r:‘;g Examination Scheme
T T Credit Theory Practical
Ll | e | T e _ESE PA Total ESE Pa Total
Hrs. | Max Min | Max [Min Maxll\’liu Max | Min | Max | Min | Max | Min |
sfrlz2] e 3 (0] 28 30 [o0] 100 [0 25@ [ 10 [ 25 [ 10 [ 50| 30 | 50 OF TEAIN
/‘;_f',/ ‘*x.‘"_l',-'_‘-.
>/ R
s Under the theory PA. Qut of 30 marks, marks are for micro-praject assessment (0, / A e NN
*): Under the theory PA. O 30 ks, 10 k -praf y : A\
T, I LY )

Jacilitate integration of COs and the vemaining 20 marks is the average of 2 tesis to be takur ut
during the semester for the assessmeni of the cognitive domain UQOs required for the
attaimment of the COs.
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Legends: L-Lecture; T - Tutorial/Teacher Guided Theory Practice; P - Practical; € — Credit,
ESE - End Semester Examination; PA - Frogressive Assessment,

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

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

! I:\rulu.':';nlr }
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apphy prinviphs of
ket b o,
ity B vim| Tt
st prodilpan

..... e
R LT e : - »

15 £ Linibuii Dt Iwigine s AP Ake e
% 14 o B

- -

Timi:

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

| 4: . | Approx.
> Practical Qutcomes (PrOs) WL Hrs.
No. No. .
required
1 Identify various equipment related to Applied Mechanics. [\}? 0z
2 Use Differential axle and wheel. n | ozv
MSBTE Final Copy dt. 30.10.2017 Page 2 of & 12
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, . Approx.
,:" Practical Outcomes (PrQs) Unit l:-lrs.
™o No, o
| required
3 Use Simple screw jack. I 02
4 Use worm and worm whee! I 02
5 Use sinule or double purchase crab 1l 02
f Use Weston’s differential or wormed geared pulley block. n 02
7 Use foree table to determine resultant of concurrent force system N
S N i 1l 02
| applying Law of Polygon of forces. (Parnt-1)
g Use force 1able to determine resultant of concurrent force system m 02+
i applying Law of Polygon of forces. (Pari-11) |
9 Graphically determine resultant of concurrent force system. [N 02 |
10 Graphically determine resultant of parallel force system 1L 02 |
L LL | Use Law of moment apparatus te determine unknown forces v 02+
12 | Apply Lami’s theorem to determine unknown force. v 02
13 | Determine support reactions for simply supported beam. v 02
14 | Determine coefficient of friction for motion on horizontal plane v 02+
I5 | Determine coefficient of friction for motion on inclined plane. Vo 02
16 | Determine centroid of geometrical plane figures. YI 02
~ Total | 32
Note '

i A4 suggesiive list of PrOs is given in the above table. More such Prs can be added o
arttin the COs and competency. A judicial mix of minimum 12 or more practical need 1o be
petformed. our of which. the practicals marked as **’ are compulsory, so that the studeat
reaches the 'Precision Level” of Dave'’s ‘Psychomotor Domain Taxonomy' as generally
required by the industry.

w 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 | Weightaoe in %
| Preparation of experimental set up B | 20
2 Setting and operation | 20
3 Safety measures _ 10
4 Observations and Recording ! 10
b [nterpretation of result and Conclusion 20
G Angwer to sample questions 10
7 Submiss.on of report in time Lo
Total 100

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

4 Follow safety practices.
b Practice good housekeeping
¢ Demonstrate working as a leader/a team member.
d  Maintain tools and equipment
e Follow ethical practices
MSBYE Final Copy dr. 30.10.2017 Page3of 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 ol the ADOs
according o Krathwohl's “Aftective Domain Taxenomy ' should gradually increase as planned
below:

* “Valuing Level in 1™ year.

* ‘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 onitormity in
conduct of experiments, as wel! as aid to procure equipment by administrators.

S, . . . . - Exp.
Ne Equipment Name with Broad Specifications No.

Difterential axle and wheel (wall mounted unit with the wheel of 40 cm |

diameter and axles are insieps of 20 cm and 10 ¢m reducing diameter 2
5 Simple screw Jack (Table mounted metallic body , screw with a pitch of 5 | 3
| mm carrying a double flanged turn table of 20 cm diameter.
3 Worm and worm wheel (wall mounted unit with threaded spindle, [oad drum. |

| effort wheel; with necessary slotted weights, hanger and thread) |
Single Purchase Crab winch (Table mounted heavy cast iron body. The effort |
4 | wheel is of C.1. material of 25 ¢cm diameter mounted on a shaft of about 5
40mm dia. On the same shaft a zeared wheel of [5 cm dia.
Double Purchase Crab winch (Having assembly same as above but with

double set of gearing arrangement.) 3
Weston’s Differential pulley block {consisting of two pulleys; one bigger and 6
other smaller
Weston®s Differential worm geared pulley block ( Consists of a metallic
- {preferably steel) cogged wheel of about 20 ¢m along with a protruded load 6
drum of 10 cm dia to suspend the weights of 10 kg, 20 kg-2 weights and a 50 |
L_ ke weights)
8 Universal Force Table (Consists of a circular 40 cm dia. Aluminum disc, 710
L graduated into 360 degrees.) with all accessories. B
9 Law of moments apparatus consisting of a siuinless steel graduated beam (2.5 9 |

mm square in section. fm long pivoted at centre. )

| 10| Beam Reaction apparajus (The apparatus is with two circular dial lype 10 kg (]

Friction apparatus for motion aleng horizontal and inclined plane (base ro |

1 which a sector with graduated arc and vertical scale is provided The plane | o ‘
may be clamped at any angle up to 45 degrees. pan. Two weight boxes {each -

‘ of'3 gm, 10 gm, 2-20 gm, 2-50 gm, 2-100 gm weight). |

| 12 | Models of geometrical [loures. 3|
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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 compelency

Unit Unit Qutcomes {(U0s) Topics and Sub-topics
(in cognitive domain}
Unit—1 la. Explain concepts of the 1.1. Significance and relevance: Mechanics,
Mechanics given terms. applied mechanics, statics, dynamics.
and force  ||b. 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
l¢. Explain effects of a foree on measurement (S units)- Fundamental
the given object units and derived units
id. 1dentify 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— 11 2a_Describe the components of |2 1 Simple lifting machine. Joad. effort.
Simple the given lifting machine mechanical advantage, applications and
lifting 2b. Differentiate the working advantages. Velocity ratio, etficiency of
machine principle of the given two machines. law of machine
tvpes of simple lifting 2 2 1deal machine, friction in machine,
machines maximum Mechanical advantage and
2¢. 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 lified by the given purchase crab winch, Simple screw jack,
simple lifting machine Weston’s differential pulley block, geared
2Ze. 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, Laad verses MA  Load verses
lifting machine required for Efficiency
the given purpose with
justification.
|
| Unit- 111 3a. Resolve the given single 5.1 Resolution of a force - Orthogonal and
Resolution | force. Non Orthegonal components of a force,
and 3b. Calculate the resultant of moment of a force, Varignon’s Theorem,
compositio the given force system 5.2 Composition of forces — Resultant,
n analytically. analytical method of determination of
3¢. Determine graphically the resultant for concurrent, non concurrent
resultant of the given force and parallel co-planar force systems —
syslem. Law of triangle, parallelogram and
3d. Find the resultant of the polygon of forces.

given force system using

3.3 Graplhuc statics, graphical representation

MSBTE Final Copy dt. 30,10.2017
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| Unit Unit Outcomes (UOs) Topics and Sub-topics |
{in cognitive domain)
law of triangle and faw 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- IV |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,

| 4

4d.

in the given situation using
Lami’s theorem

Identify the types of beams
required for the given
sftuation,

Determine reactions m the
given type of beam
analytically and graphically.

4.2 Equilibrium of force systems analytically

4.3 Lami’s Theorem,

4.4 Types of beam, supports (simple. hinged,
roller and fixed) and loads acting on beamn
{ vertical and inclined point load, UD
load. couple), span of beam

4.5 Beam reaction for cantilever, simply
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. '

| Unmit—V Sa

Determine force of friction

h

Friction and its relevance in engineering,

Friction and coefficient of friction types and laws of friction, imiting
| 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
5S¢ Determine friction foree in |52 Equilibrium of bodies on level surface
the given situation subjected to force parallel and inclined to
3d. Tdentify the various forces plane
acting on a ladder forthe |53 Equilibrium of bodies on inclined plane
given conditions using free subjected to force parallel to the plane
body diagram. only ‘
54 FBD of ladder in friction
| 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. Calculate centroid of the of not more than three geometrical figures
| given composite plane 6.3 Centre of Gravity of simple solids (Cube,
| lamina cuboid, cone, cylinder, sphere,
6c Determine centre of gravity hemisphere)
| of the given solids. 6 4 Centre of Gravity of composite solids
6d. Determine centre of gravity composed of not more than two simple

of the given composite
solid

selids,
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Nete: To artain 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 | Linit Title Teaching |_Distribution of Theory Marks |

No. Hours R L) A Total |

) | ) | Level Level | Level | Marks |

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

1l | Simple Lifting Machines 0% 02 04 | 08 12 |
Il | Resolution and Composition | 10 02 04 0g | 14
IV Equilibriam | 1o 02 02 0 | 14
YV | Friction 08 02 0d 06 | 12
V1 | Centroid and Centre of Gravity 08 0z | o2 08 | 12
Total 48 | 12 | 18 [ 4 70

Legends: R=Remember. U=Understand. A=Apply and above (Bloom's Revised taxonomy)
Note: This specification table provides general guidelines 1o assist student for their learniag
and (o teachers to teach und assess students with respect to attainment of UOs The actual
distribution of marks at different taxonomy levels (of R, U and 4) in the question paper may
vary from above iable

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory leaming, following are the suggested sdent-related
co-cnrricalar activities which can be undertaken to accelerate the attainment of the varioas
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 zn important role,
. Prepare models representing various types of supports (hinged, roller and fixed)
- llustrate situations wherein friction is essential and not essential.
Prepare models in the form of geometrical figures and solids and locate centroid and
centre of gravity of them

b 1 I =PI o

11 SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various cutcomes in this course:
a Massive open cnline courses (MOOCSs) may be used 1o teach various topics/sub
topics
b. ‘L' in itemt No. 4 does nol mean only the traditional lecture method, but different
types of teaching methods and media that are (o be emoloyed to develop the outcomes
¢ About [3-20% of the topics/sub-tapics which is relatively simpler or descriptive n
nature is to be given 1o the students for self-directed learning and assess the
development of the CQs through classroom presentations (see implementation
guideline for details)
d With respect to item No 10, teachers need to ensure to create opportunities ard
provisions for co-curricttlur activities
a Guide student(s} in undertaking micro-projects.

12.  SUGGESTED MICRO-PROJECTS

MSEBTE Final Copy dt. 30.10.2017 Page 7ol 8 12
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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 1o develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
tact, 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

tn muntain dated work diory consisting ol individual contribution in the projest work and give
a'seiminar presentation of it before submission. The total duration of the meero-project should
not be less than 16 (séxteen) student engagement howrs during the course

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

sentesters, 11 should be individua

t sthe contribules to the projects ol the

student to become problem s

aeulty

supgestive [ist s given here, Sindl

rajeets could be added by the concermned |

. Types of Forees: Prepare churt showing real-life examples idicating various tvpes ol
forees

b Lifting Machine: Coliect photographs of specific simple lifiing machine and relate
these machines with the machines being studied and prepare models of simple lifting
machines using tools in “MECHANQ" and "MECHANIX"™

c. Types of support: Prepare chant showing actual and comresponding schematic
diagram of various type of support

d Beams: Prepare models of beam subjected 10 point loads, uniformly distributed loads,
simply supported, overhang and cantilever type beam

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

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

13. SUGGESTED LEARNING RESOURCES

_ NS‘; Title of Book Nyfher Publication |

|1 Applied Mechanics ‘Khurmi, RS | SChand & Co. New Delhi 2014 |

ISBN: 9788121516431

2 | Engineering Mechanics | Ramamrutham, S. | S Chand & Co. New Delhi 2003
ISBN:9788187433514

| 3 | Foundations and Ram, H. D.: Cambridge University Press,
Applications of Applied  Chauhan, A K. Thomson Press India Lid., New
Mechanics | _ Delhi, 2015, [SBN: 978107499836
4 | Engineering Mechanics- | Meriam, ] L.; Wiley Publication, New Delhi.
Statics, Vol 1 Kraige. .G ISBN: 978-81-265-4396

SOFTWARE/LEARNING WEBSITES

http./fwwiy.asnu.com,au

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

www discoverytorengineers com

[=U N~
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Program Name
Program Code
Semester
Course Title

Course Code

1. RATIONALE

: Applied Mathematics
122206

: Mechanical and Chemical Engineering Proegram Group
: AE, CH, FG, ME, PT

: Second

Subject of applied mathematics 15 being introduced in diploma courses to provide
mathematical background to the students. This course follows in developing theory and
competency needed for a wide range of engineering applications. In particular the technique
of caleulus, differentiation, integration, differential equations and probability distribution for
madeling and analysis in a wide range of applications. This course further develops the skills
and understanding of mathematical concepts which underpin the investigative tools used in
Mechanical engineering

. COMPETENC

v

The aim of this course is to help the sdent to sttain the following industry identified
competency through varous teaching learning experiences:
+ Solve mechanical engineering related problems using the principles of applied

mathematics

3. COURSE QUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are 1o be
taught and implemented. so that the student demonstrates the following fndustry oriented
COs associated with the above mentioned competency:

a Caleculate the equation of tangent, maxima, minima, radius of curvature by

differentiation

LU= i

problems

4. TEACHING AND EXAMINATION SCHEME

Solve the given problem(s} 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
Unilize basic concepts of probability distribution to solve elementary engineering

Applied Mathomatics

1" Scheme

hB

COURSE MAP(with sample COs, Unit Qutcomes i.e. UOs and topics)
This course map illustrates an overview of the flow and linkages of the tepics at various levels
of outcomes (details in subsequemt 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.

prinei phes ml appliod
LIETLETTHIE

<oy

) 5ulh
i

Y r iy

6.

Figure 1« Course Map

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;;‘c‘;:':::::g | Examination Scheme
| | Crndiln Fheory | Praciical
LT e TP e | ESE | PA | Towl | ESE PA_ | Tatal
Hrs.  [Max |[Min | Max ':\rlinl Max Min| Max | Min | Max | Min | Max | Min
[df2l =] &6 |3 [ 70 [28]30% 00/ 100 | 40| | |

{7} Under the theory PA, Out of 30 marks, 10 marks are Jor micro-project assessment 1o
facilitate imegration of COs and the remaining 20 marks is the average of 2 tests to be token
during the semesier for the assessment of the cognitive domain UOs required jfor the

astgament of the COs.

Legends: L-Lecture: T — Twtorial/Teacher Guided Theory Practice; P - Fractical; €~ Credu,
ESE - End Semester Examination. PA - Progressive Assessment

MERTE Final Copy dt. 30.10.2017
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N Approx.
I\?t;. | Tutorials l]l,':]“ Hrs.
! - | ) Requived
Solve problems based on finding value of the function at [ 9
| different points. -
| Solve problems to find derivatives of implicit fonction and I 5
parametric function -
Solve problems to find derivative of logarithmic and I N
exponential functions. “
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Note: The above tutorial sessions are for guideline only. The remaining tutovial hours are for

revision and practice

T MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable —

8. UNDERPINNING THEORY COMPONENTS

The tollowing epics/subtopics should be taught and assessed w order to develop UOs n
cognitive domain for achieving the COs to attain the identitied competency

Linit Unit Outcomes (LOs) | Topics and Sub-topics
B _{in cognitive domain} |
Unit - da Solve the given siniple problems | |1 Functions and Limits
Differential ;  based on functions. a) Concept o7 tunction and simple

Caleulus |Ib Solve the given sunple problems examples

based on rules of differentiation

lc. Obtain the derivatives of
logarithmic, exponential
functions

'd  Apply the concept of
ditterentiation to find given

1.2 Derivatives :

by Concept o7 limits without examples.

a} Rules of derivatives such as sum,
product, quotient of functions

b} Derivative of composite functions
(chain Rul2), implicit and

MEBTE Final Copy db, 30.10.2017 Page S of 7

s. e Unit | APPrO%
No. Tuterials Yo Hrs.
— = "% Reguirei |
J Solve problems based on finding equation of tangent and | 9 ‘
normal |
2 Solveproblems based on finding maxima, minima of function 1 5
- and radius of curvature at a given point |
0 Solve the problems based on standard formulae of integration, Il 2
7 Solve problems based on methods of integration, substitution, 1l 5
| partial fractions - |
b Solve probiems based on integration by paris I 2 |
9 Solve practice problems based on properties of defirite 111 5
mlegration
(0 Solve practice problems based on finding area under curve, a-ea 111 >
L between two curves and volume of revolutions, N
¥ Solve the problems based on formation, order and degree of v 5
differential equations -
12 Develop a model using variable separable method to relawed v 2
~  engineering problem |
13 Develop a model using the concept of lmear differential v 2 |
__equation to related engineering problem . I
14 Salve problems based on Binomial Distribution related to v 3 '
engineering problems |
15 Solve problems based on Poisson Distribution related to v 2 |
engineering problems
| Soelve problems based on Normal Distribution related to| Vv >
engimeering.
Total 32 [

Applied Mathematics

1 Schemne

Linit Unit Quteomes (UOs) Topics and Sub-topics
S {in cognitive domain) | |
equation of tangent and normal parametric functions |
le. Apply the concept of ¢} Derivatives of inverse. logarithmic
| differentiation to calculate and exponential functions
maxima and minima and radius | 1 3 Applications of derivative ;
' of curvature of given problem. a} Second order derivative withoul
| examples
by Equation of tangent and normal
¢y Maxima and minima
d) Radius of curvature
Uinit— 11 2a Solve the given simple 2.1 Simple Integration: Rules of
Integral problem(s) based on rules of integration and integration ol
Calculus integration standard funclions
2b Obtain the given integral(s) 22 Methods of Integration:
using substitution method a) Integration by substitution
Ze. Integrate given simple functions | b) Integration by parts
using the integration by parts ¢} integration by partial fractions
2d Evaluate the given simple
integral by partial fractions
Unijt=111 3a. Solve given simple problems |31 Definite Integration:
Applications based on properties of definite 4} Simple examples
of Definite ntegration b} Properties of detinite integral
Integration 3b Apply the concept of definite twithout proot) and simple
mtegration (o find the area examples
under the given curve(s) 32 Applications of integrution :
3¢ Utilize the concept of definite  |a)  Area under the curve
integration to find area between  |b)  Area belween wo curves
ZIVEN WO cunes ¢} Volume of revolution
3d. Invoke the concept ot definite |
integration to tind the volume of
revolution of given surface
Lnje-IV 4a Find the order and degree ol 4.1 Concept ol ditTerential eguation
First Order given difterential equations 42 Order. degree and formation of
First Degree b Form simple differential ditterential equation
Differential equations tor simple given 43 Solution of dilferential equation
| Equations engineering problem{s) a  Variable separable form

Solve given ditferential
cquations using the method of
variable separable

Solve the given simple
problem{s) based on linear
ditterential equations

b Linear dilferential equation

4.4 Application of differential
equations and related engineering
problems
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Unit =¥ 5a Make use of probability 5 1 Probability distribution

Probability distribution to identify discrete | a. Discrete Probability distribution
Distributio and continuous probability b. Continuous Probability disiribution
n distribution 5.2 Binomial distribution

5 3 Poisson’s distribution
5.4 Normal distribution.

5b Solve given problems based on
repeated trials using Binomial
distribution

3¢ Solve given problems when
number of trials are large and
probahility is very small

3d Utilize the concept of normal
distribution to solve related
chameerimg problems; |

Applicd Mathematics I" Scheme

Note: To attain the COs and competency, above listed UOs need 1o be undertaken 1o achicvs
the “Application Level  and above of Bloom s *Cognitive Domain Taxonomy .

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

| Uni [ h Lnit Title Teaching Distribution of Theory Marks |
t Hours R 1) A Total |
Na. | _ Level Level Level Marks |
[ | Differential calculus 20 04 08 12| 24 |
Il [ Integral calculus 14 02 06 | 08 [ 16 |
M | Applications of Definite 10 02 02 04 03
Integration |
IV | First Order First Degree 08 02 0z 04 08
Differential Eguations
V| Probabilitv distribution. i2 02 05 07 14 |
Total 64 | 12 13 33 70 |
Legends: R=Remember. U=LUnderstand. A=Apply and above (Gloon s Revised taxonomy)

Naote: This specification table provides general guidelines to assist student for their learning
and to teachers (0 teach and assess with respect to attainment of UOs. The actual distribution
of marks at different taxonomy levels (of R, U and A} in the guestion paper tmay vary fiom
abave table

10, SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricufar activities which can be undertaken to accelerate the attainment of the various
outeomes in 1his course:
a  ldentify engineering problems based on real wotld problems and solve with the use of
free itorials available on the internet
b, Use graphical software’s: EXCEL, DPLOT, and GRAFH for related topics.
¢ Use Mathead as Mathematical Tools and solve the problems of Caleulus.
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
g2 Prepare a seminar on any relevant topic based on applications of probability
distribution to related engineering problems.

]
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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 topicsisub
topics.
b. ‘L’ in ltem Ne. 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 cutcomes
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 fearning and assess the
development of the UOs/COs through classroom presentations (see implementation
guideline for details)
d. With respect to item No. 10, teachers need to ensure to create opportunitics and
provisions for ce-curricular activities
e.  Guide student(s) in undertaking micro-projects

12, SUGGESTED MICRO-PROJECTS

Ounly 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 (sixveen) student engagement fronrs 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 radic 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 a chart of binomial distribution by collection of suitable manufacturing

industry base data.

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

base data

Prepare a chart of Poisson distribution by collection of suitable manufacturing

industry base data

TR e a0 o

SUGGESTED LEARNING RESOURCES
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‘I’ Scheme

N Titeof Book | Author Publication
| Higher Engineering ‘ Grewal, B.S Khanna publications, New Delhi , 2013 |
_ Mathematics L [SBN: 8174091955 _ —
2 | A Text Book of | Dutta, D, Mew Age Publications, New Delhi, 2006,
| Engineering Mathematics (SBN-978-81-224-1689-3
3 | Advanced Engineering Krezig, Ervin | Wiley Publications, New Delhi, 2016
Mathematics ISBN:978-81-265-5423-2, |
4 | Advanced Engineering Das, HK 8. Chand Publications, New Delhi, 2008, |
| Mathematics ) 1SBN:9788121903455 B 1
5 | Engineering Mathematics, ‘ Sastry, S.5 PHI Leaming, New Delhi, 200¢ ‘
.| Volume | (4" edition | ISBN-978-81-203-3616-2.
& | Comprehensive Basic ‘ Veena, G.R. | New Age Publications, New Delhi, 20035
Mathematics, Volume 2 ISBN: 578-81-224-1684-8 |
7 | Getting Started with | Pratap, Rudra | Oxford University Press, New Delhi, ‘
~ MATLAB-? | 2009, ISBN: 19: 0199731241
8  Engincering Mathematics | Croft, Pearson Education, New Delhi,2010 |
(3™ edition). Anthony [SBN: 978-81-317-2605-1
14. SOFTWARIE/LEARNING WEBSITES
4. wwwscilaborg/ -SCl Lab
b.  www.mathworks com/products/matlab/ - MATLAB
¢ Spreadsheet applications
d. www dplot.com/ - DPlot
e.  www.allmathead.com/ - MathCAD
f www wolfram.com/mathematica/ - Mathematica
g http:/fossee in/
h.  htps:/fwww khanacademy.org/math?gelid=CNqHuabCys4CFdQOJaAoddHoPig
1. www.easycalculation.com
J. www math-magic.com
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Engracenng Do ing I" Schem:

Program Name : Mechanical Engineering Program Group
Program Code : AE/ME/PT/PG

Semester : Second

Course Title : Engineering Drawing

Course Code 122207

1. RATIONALE

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

2. COMPETENCY
This aim of this course is to belp the student to attain the following mdustry tdentified
competency through various teaching leaming experiences:
e Prepare cengincering drawings using prevailing drawing  standards and
instruments

3. COURSE OUTCOMES (COs)

The theory. practical experiences and relevant soft skills associated with this course are to be
taught and implemented. so that the stndent demonstrates the following industry oriented
COs associated with the above mentioned competency:

Draw projections of 2D and 30 standard regular entities

Draw sectional views of ohjects

Draw orthographic sectional and missing views,

Draw auxiliary views of objects

Use various drawing codes, conventions and symbols as per [S SP-46.

Draw free hand sketches of given engineering elements,

s o N I o S R )

4 TEACHING AND EXAMINATION SCHEME

Engingcering Drawing 1" Scheme

Teaching Examimntion Scheme
Scheme
Cradit Theory Practical
{L+T+P)
L|T|P Paper | ESE PA Total ESE PA Total
Hes. [Max [ Min | Mlax [Min | Max | Min| Max | Min | Max | Min | Max | Min
3)-14 7 o[ | 28 |30 (00| 100 |40 254 | 10 | 25 | 10 50 | 20

(%: Under the theory PA, Owr of 30 marks, 16 marks are for micro-project assessment (o
Jacifitate integration of COs and the remaining 20 marks is the average of 2 fests to be taken
during the semester for the assessmeni of the cognitive domain LOs required for th
aftairmment of the COs,

ESE - End Semester Exanunation. PA - Progressive Assessment

MSBTE Final Copy dt. 30.10.2017 Page | of

4. 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/emplover identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

o, 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 atfainment of the competency.

Unit | Approx.
Practical Cuotcomes {PrOs) No. Hrs.
| " | Required |

Pape 2 of 9 12



Envumerrmyg Dravoiny

1" Sehanne Engineering Draw ing 1 Selann
T i } -
. .| Approx. | . .| Approx.
. ) . .
? Practical Outcomes (PrOs) Uni¢ Hrs. S Practical Outcemes (PrOs) b.mt | Hrs,
No. No. . Ne. No. o
. = S Reguired i _ S Reguired
|| Draw two problems on projection of straight lines Part | 1 02* i Rivet heads(] sheet, at least 10 sketches/conventional
_ 2. | Draw two probiems on projection of planes Part 11 | 02 | representations).
| i | ii. Riveted joints: Lap Joint — Single and Double Riveted. | _‘
3. Draw projections of Regular polyhedron Part 1 Il 02+ | 30 | Draw free hand sketches/conventional representation of: VI 0z
4 | Draw projections of Regular polyhedron Part 1 Il (2 _ i. Butt Joim — Single Strap, Double Strap
5 | Draw proiections of Regular prisms. Part 111 Il 02 ii. Foundation bolts: Eye and Lewis. |
6. Draw projections of Regular pyramids Part |V 11 02 | 31. | Draw free hand sketches/conventional representation of: Wi 02 ‘
7| Draw projections of Regular solids of revolution. Part V i G2 i. Couplings: Muft. Protected Flange and Flexible Flange
I ii. Pulleys: Rope and V-Belt. |
8  Draw sectional views and true shape of the section for the solids I 0z¢ 32. | Draw free hand sketches/conventional representation of! Vi 02
mentioned in S. No.3-6. Part | I Welding joints ] . ] _
9 | Draw sectional views and true shape of the section for the solids 1 02 ii. Common engineering materials used in practice and their
mentioned in S. Ne.3-6. Part I[ | | conventional representation in section. |
10, | Draw sectional views and true shape of the section for the solids 1l 02 - _|_ Total S| S— T —
| mentioned in S No.3-6 Part LIl | ' compulsory praciicals to be performed
11 | Draw sectional views and true shape of the section for the solids 1l | 02 Note
mentioned in 8. No.3-6. Part [V | i A suggestive list of praciical PrOs is given in the above table, more such practical PrQs
12, Draw sectional views and true shape of the section for the solids 111 02 can be added to attain the COs and competency
mentioned in S, No.3-6. Part V ii The 'Process’ and "Froduct' related skills associated with each PrO is to be ussessed
) - according 10 a suggested sample given below:
. 13 | Draw twe problems on sectional orthographic views. Part | v 02* —— _ : —
14 Draw two problems on sectional orthographic views. Part 1I v 02 S. Performance Indicators “’*'2':“'3'-‘ in
.15 | Draw two problems on sectional orthographic views. Part 1] | 1v 02 No. : i “
16| Draw two problems on sectional orthographic views. Part 1V | 1v 02 |1 | Neataess, Cleanliness on drawing sheet 10 [
2 Unitormity in drawing and line work 10 |
| _17. | Draw two prablems on missing views. Part [ L v [ o0z 3 Creating given drawing . _ 0
18 Draw two problems on missing views. Part 11 v 02 4 | Dimensioning the given drawing and writing text ] 20 |
19 Draw two problems on missing views. Part 1] v 02 | 3| Answer 10 sample questions 10
20 Draw two problems on missing views. Part [V v 02 | |6 | Submission of drawing in time 10
21| Draw two problems on missing views Part V v 02 | . Total —— 1o
22 | Draw two problems on missing views. Part V1 v 02
The above PrOs also comprise of the following social skills/attitudes  which are ARective
23 | Draw auxiliary view from the given orthographic views - one ‘ v ‘ 02 Domain Qutcomes (ADOs) that are best developed through the laboraoryitield based
L problem Part [ 3 | EXperiences; ) ) )
24| Draw auxiliary view {rom the given orthographic views - one Y 02 a Follow safe practices W operate drawing instruments
problem Part [l | b Fellow cleanliness and neatness
25 | Draw auxiliary view from the given orthographic views - one |V 02 ' ¢ Follow ethics and standards
| problem. Part 11 | i . )
26 Draw principal view from the given auxiliary view and other v 02| The ADOs are not specitic to any one PrO. but are embedded in many PrOs Hence, the
principal view - ene problem. Part IV acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
27 Draw prinzipal view from the given auxiliary view and other v 02 practical experiences over a period of time. Moreover, the level of achievement ol the ADOs
principal view - one problem. Part V . aceording to Krathwohl's ~Attective Domain Taxonomy” should gradually increase as planned
28 | Draw prinzipal view from the given auxiliary view and other v 02 below: ) ) -
| principal view - one problem. Part VI * "Valuing Level"in | year
- ~1 & ~Organising Level in 2" year
B I LAl . ariat et
29. | Draw free hand sketches/conventional representation oft VI 02+ 41+ "Characterising Level” in 3% year

MSBTE Final Copy dt 30102017 Page 3 of @
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Engineering Drawing

I" Scheme

Engmecrmg Deawing

1" Scheme

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED ‘ Unit Unit Outcomes (UOs) Topics and Sub-topics
The major equipment with broad specification mentioned here will usher in uniformity in | {in cognitive domain}
conduct of experiments, as well as aid to procure equipment by administrators | of solids 2b. Explain orientation of a) Regular Polyhedron — Tetrahedron,
| ‘ axis with respect to Hexahedron (cube)}
S, = . . . Exp. projection planes. b}  Regular prisms and Pyramids —
N th Broad ficat :
| No. Equipment Name wi road Specifications No. 2¢. Draw projection of given Trangular, Square, Pentagonal,
1 Drawing Table with Drawing Board of A1 or full imperial size All standard regular solids Hexagonal
2 | Drawing sheet of A2 or half impernial size - All like polyhedron, prisms, | ¢) Regular solids of Revolution — Cylinder.
3 Models of varipus types of solids 2 pyram i(lis. solids of Cone, Sphere
4| Madels of cut section of various solids 3 revolution With Axis: o
5 | Models of cut sections of objects 4 1. Perpem_:llcular to ene of the principal
6 | Models of Mechanical Components 3 . Dm_lf?CUO" plane o
7 | Models of objects with inclined surfaces = 6 i, Inclined to one of the principal plane and
& | Specimen library of various rivet heads. foundation bolts. welding joints, w parallel to the othe_r )
| valves and pipe fittings [ ifi.  Parallel to both principal planes
9 | Set of various indusirial drawings being used by industries All | = . : . . e
10 | Set of drawings sheets mentioned in section 6.0 could be developed by All | U“"__ m a Dedsc:'lb'e cutting planef I 3 5301‘"3“5;‘1 V':“’S ?I"d True shape of the
experienced teachers and made available on the MSBTE portal to be used as | chlmns of and their orientation with section for the so 1@5 memmlned n pll‘lll I
reference/standards solids respect to given solid and ] with section plang in fo?loy\-mg positions:
11 Drawing equipment’s and instruments for class room teaching-large size. All | R prajection planes i parallel 1o one of the principal projection
' a. T-square or drafier (Drafiing Machine) | 3b Explain significance of | plane .
| b. Set squares (43° and 30" 60") | | sectional view and true il inclined to one and perpendicular to the
¢ Protracior shape . other principal projection plane
l . d. Drawing instrument box {containing set of compasses and dividers} | 3c D_raw sccponal view of Note: [_’os_.l'n'on of solid is restricted o the
| 12 Interactive board with LCD overhead projector | A | given solid, ff)Howm:g. L o
; 3d. Draw true shape of the 1. Axis parallel to both principal projection
8. UNDERPINNING THEORY COMPONENTS f:cl::"" 0';.3“’3('; solid — if PA""_‘.‘“ siculor —
The following topics/subtopics should be taught and assessed in order to develop LOs in _ ' gfu tomed axis R thms{r}:erper! feu eltr © .Oni_a" ;]Jara 1o
cognitive domain for achieving the COs to attain the identified competency. onientation. & other principal projechion plane
. z : . [Unit-1v 42, Classify various types of | 4.1 Cutting plane Tine
Unit l:;}'ig?}:;t’:;‘;g;g? Topics and Sub-topics Sectional sectional views 4.2 Types of sectional views: Full section,
= = - m— - - - . orthograp | 4b. Explain sectioning and Half section, Partial or broken section,
Il,r“f _:‘ la g(::?’jﬁ;’g;lﬁl:zs o L1 P;?‘fcot::“ of straight lines with following hic views hatching conventions, Revolved section. Removed section, offset
rojection 1t mes wi positions: 4c, Convert pictorial views section, Aligned section
of straigdht n?spect to projection abi garallc]dto ?oth the plalnes of given }(j)bject into 143 Sectioning ?onventions
lines an planes erpendicular to one plane sectional ortho hi 4.4 Hatchi s
L . . graphic . atching or section lines
planes Lb. !:)ra\:v projection Inflmes ¢} Inclined to one plane and parallel to the Viaws 145 Convcrs%on of pictorial views into
in different positions other 4d. Interpret the given sectional orthographic views
hased on given situation d) Inclined to both the planes drawing |
le. Classify various types of | 1.2 Traces of a Line.
Elr?::;:zfgdmg o L E:::zgtc;tl:::;gfplanes with following Unit—V 5a. Interpret the given views. | 5.1 Draw Missing lines and views from the
. | . ) . Missing 5b. Draw the missing view given orthographic views
td. Draw projection of i. Plane pa_rallel to one pringipal plane and and from given situation 52 Auxiliary planes and views
planes with ilfferent . perpendicular to the other. . . Auxiliary | 3¢ Interpret given Auxiliary | 5.3 Draw Auxiliary view from the given
ocemaiospsedon | 5 e ninct v il e s
5d. Draw Auxiliary view 3.4 Complete the partial view from the given
G 32 Classify various types of | 2.1 Types o7 Solid based on given situation. auxiliary and other principal view
nit— 2 1fy various typ ypes of Solids
Erojection solids 2.2. Exgjection of the Jollownngisolids: Unit VI 6a. Identify various 6.1 Draw Free hand sketches/conventional
MEBTE Final Copy dt. 30102017 Page 3 of 9 2 MSBTE Final Copy dt. 30102017 Page 6 of 9 I
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Linit Unit Qutcomes (UOs) Topics and Sub-topics
~ {in cognitive domain) B
Free Hand engmeenng components representation of:
sketches/co and their materials in the 1 Rivet heads
nyentional given sectional view i Riveted joints: Lap Joint - Single and
representa | 6b Draw Free hand Double Riveted, Butt Joint - Single strag,
tion sketches/conventional Double Strap
representation of given iii  Foundation bolis: Eye and Lewis

engineering components. | iv - Couplings: Muft, Protected Flange and
Flexible Flange
v Pulleys: Rope and V-Belt
vi  Welding joints
6.2 Common engineering materials used in
above components and their conventional
o - representalion in section. |
Note: To atteut the COs and competency. above listed UOs meed to be undertaken 1o achieve
the “Applicarion Level of Bloom's ‘Cognitive Domain Taxonomy:'

0. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit | Unit Title Teaching |_Distribution of Theary Marks
N, Hours R U ‘ A Total
) ) | Level | Level | Level | Marks
I | Projection ot straight Lines and 10 - | 02 08 10|
Planes ‘
11 Projection of solids 06 e ] 12
111 | Section of selids 08 - 10 12
IV | Sectional orthographic views 08 - 02 10 12
V| Missing and Auxiliary views 12 02 | 04 12 18
| VI | Free hand/conventional representation 04 04 02 = 06
Total 48 | 06 | 14 | 50 70

'_Legemb‘: R=Remember. U=Understand, A=Apply cnd above (Bloom 's Revised taxonamy)

WNote: This specification table provides general guidelines fo assist student for their learning
and to teachers to teach and assess studenis with respect to attamment of LOs The actual
distribution of marks ar different taxonomy levels (of R U and A) in the question paper may
verry flrout above table.

LS SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-relatzd
co-ctipricifar activities which can be undertaken to accelerate the attainment of the various
ducomes iﬂ Ihis 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 skerch book

i Minimum 3 problems each oo Unit No [ to VI
it Free hand sketches. All types of machine elements mentioned in Unit no-V1
in Note- Problems on sheet and in the sketch book should be different

b Students should collect  Production  drawings, Layouts fom  neardy
workshops/industries and try visualize the part from the given views

LISBTE Final Copy de 30 10 2007 Page T of & 12
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¢ 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 ot particular
sheet/assignment to be explained to each student batch

d. Each stdent will assess at least cne 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 1o accelerate the autainment of the
various outcomes in this course:
4 Massive open online courses (MOOCs) may be used to teach various Lopics/sub
topics
b L% in item No. 4 does not mean only the tradilional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes
¢ About 15-280% ofethe 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 classrcom presentations (see implementation
guideline for details).
d. With respect to item No L0, teachers need to ensure 1o create opportunities and
provisions for co-curricular activities
¢ Guide student(s) in undertaking micro-projects
. Show video/animation films to explain sectional orthographic and missing views and
other topics.
Use charts and industrial drawing/drawing sheets developed by experienced faculty to
teach standard symbols and current industrial/teaching practices
Assign different types of micro projects
Use wooden models to explain the problems.
Show the actual parts / models of machine elements mentioned in Unit V1
Use Computer Aided Instructional sofiware for teaching various concepts.

Lol S (5]

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned 10 be undertaken by a student assigned to him/her i 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 fleld-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 (vixreen) 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 10 become problem solver so that sthe contribules to the projects of the industry. A
suggestive list is given here. Similar micro-projects could be added by the concerned Faculty;

4 Wood/Thermocol Related Jobs: Students should use the wooden/thermocol models

\ and verity the correctness of views drawn in the problems solved in the sketch book
b

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

MSBTE Final Copy dL 30 10 2017 Page $ of 9 12
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¢ Production drawings: Each student should be given 10 problems in which two views
of the objects are given with missing lines. Student should identify the missing lines
and complete the views.

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

¢ Students should collect samples / catalogues of the standard mechanical componenis
available in the market.

13.  SUGGESTED LEARNING RESOURCES

N‘; Title of Book | Author Publication
| s ] | Charotar  Publishing House Pvt. Anand,
],  Engineering Drawing | Bhatt, N.D Guiarat Ltd.. [SBN No. 978-93-80358-55:0
3 Bhatt, N.D ; Charotar  Publishing House Pwvt Lid

Machine Drawing

Panchal, V. M g.;'z_}nd, Gujarat, ISBN Na. 978-93-80358-
| 4. | Engineering Drawing | Narayana, K.L. . | Scitech Publications [ndia Pvt. Ltd
— Kannaiah. P. ISBN No. 978-81-8371-422-8
| 5. | Machine Drawing Singh, Ajeet Tata McGraw Hill Education, New Delhi
] ISBN No.: 0 -07-065992-3
| 6. | Engineering Drawing | Agrawal, Tata McGraw Hill Education, New Delhi
Basant; ISBN No. 10: 0 =07 066863 - 9
Agrawal, C. M

14, SOFTWARE/LEARNING WEBSITES
a.  htup/f/www youtube. com/watch?v=o01 YPjaZwlY(Q
b.  http:/fwww . youtube, com/watch?v=9AGD4tihjCgd: feature=plep
¢ hiip:/#www youtube. com/watch?v=n63NU32inQU
d.  hitpiwww youtube com/watch?v=tyR VsSsNilQ
e hup/fwww youtube com/watch?v=_M3eYB6056M
f. hup/vww. youtube. com/watch? v=UyROI-bAMu4
g hup:/fwwnw youtube com/watch?v=eix8xbqb93s
h. hipifwww youtube. com/watehv=kWOIL6tDTBe
i hipi/fiwwaw youtube. com/watch?v=gIbrO2jtoa8 & feature=related
j.  http:ffwww youtube.com/watch?v=PXgkBadGHEE
k. Engingering Graphics & Drawing v 1.0 from Cognifront
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B AT i sy Com Conree Code 220H1Y Buwancss Communication wiing Computers Course Code 12008
Program Name: All Branches of Diploma in Engincering and Technology. ) Legends: L-Lectwre: T — TwiorialiTeacher Guided Theory Practice: P - Practical: C - Credit
Program Code: CE/CRICS/CHIPS/CMICOAT/CW/DE/ENEN/EQ/ET/EX/TEMUEE/ e L S e o G el e B S S

EFEUAS/IC/AE /FG/ME/PG/PT/DC/TX/TC i COURSE MAP (with samiple COs, Pris, UOs, ADOs and topics}
ST : Second This course map Hustrates an overview of the flow and linkages of the topics at various levels
* ’ ot of outcomes (details in subsequent sections) to be attained by the student by the end of the
Course Title : Business Communication Using Computers course, in all domains of learning in terms of the industry/employer identified competency

Course

Communication is the key factor for smooth and efficient functioning of any industry or
business activity. Effective business commuuication 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 J
to enhance the skills to ‘Communicate effectively and skillfully at workplace” '

2,

The aim of this course is to help the students to attain the following industry identified
competency through various teaching learning experiences
* Communicate effectively and skillfully at workplace,

3. COURSE OUTCOMES (COs)

The theory, practical experiences ang relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following indusrry oriented
COs ossociated with the above-mentioned competency:

Code : 33008 depicted at the centre of this map.

RATIONALE

AT »-
i rmllwmwn -
fettitw i (1 givem willtion

COMPETENCY i h..,..u':‘.i-‘-l ...'; Vi

- \.

a.  Communicate effectively by avoiding barriers in various formal and mformal
siuanons.

b Communicate skillfully using non-verbal methods of communication

¢ Give presentations by using audio- visual aids

d. Write reports using correct guidelines e B

- N b o) -~

e Compose e-mail and formal business letiers. RSN e, <
4. TEACHING AND EXAMINATION SCHEME Figure I - Course Map
1;03:::‘::3 Examination Scheme
Sthewe i = — 6. SUGGESTED PRACTICALS ACTIVITIES / EXERCISES (Integrate the theory

(TP} Lt Practica in the [aboratory when conducting practical )
L|T|p Paper | ESE PA Total ESE PA_ | Tewl | N ) . .
" : : = - " = = The practical in this section are PrOs (i.e. sub-components of the COs) to be developed and
rs. | Max | Min | Max  Min  Max Alin | Max Min | Max | Min | Max | Min - :
i = i | assessed n the student for the attainment of the competency
=R N = R e e e O O T L O 20 :
{~"3: For only practical courses, the PA (15 marks) has two components under practical marks S. ; Unit | Approx. |
Practical Outcomes (PrOs) . Hrs.
i.e the assessment of practical has a weightage of 60% (i.e09_marks) and micro-project Ne. N required |
assessment has a weightage of 40% {i.e 06 marks) This is designed to facilitate attainment &3 4 i
COs holistically, as there is no theory ESE - - - e —
’ Y {{’ = 1 Explain the importance of business communication for an [ 2
f o organization using case study

MSBTE -
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B [ icatign using C Course Code: 22709

.. | Apprax.
\;S ’ Practical Outcomes {PrQs) Unit [;-{)rs,
NO. No., f
- required
| 2 Draft a job application letter with resume using computer v i
3 Mention the examples of body language use at workplace with il 2%
| suitable pictures and images
4 | Prepare a minutes of meeting and mail it to given email address | VI 2
5 | Write the importance and guidelines of presentation skills, | I 2
6 | Drafi a detailed Progress Report. v 2%
7 | Orgzanize a debate on types of communication, I& 2
11
& | Summarize an industry report using techniques of summarizing. v | 2
9 | Draft a complaint letter on given topic. Vo 2
10| Design PowerPoint presentation on any technical topic. i1 | 2*
|| Explain the eight principles of effective communication. 1 | 2t
12 | Explain various non-verbal codes with examples 1 ]
13 | Explain the importance of personal appearance stating tips of 1I 2%
oroomiing for a professional.
14 | Draft a memo on given topic, - Y 2
15 | Present any Two barriers to communication using case study I 2*
16 | Present a technical paper using |EEE format mo2¢
. 532
Note

i A suggestive list of practical LOs is given in the above table, more such practical LOs
can be added (o antain the COs and competency. A judicial mix of mintmum 12 or more
practical LOstutorials need to be performed. out of which, the practicals marked as '+’
are compulsory. so that the studeni reaches the 'Precision Level” of Dave's
‘Psychomotcr Domain Taxonomy' as generally required by the industry The size of
batch for the practical showld not exceed more than 21 students strictly for the
matximum aitainment of COs and PrQOs

( Hence. the "Process™ and “Product’ related skills associated with each LO of the
taboratorymorkshop/field work are to be assessed according to a suggested sample
ghven 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 1o procure equipment by authorities concerned

8. . ; . R . Exp.

No. | Equipment Name with Broad Specifications $.Ne.
[ J Projector o . All

2 | Sman Board with networking | All

Printer

|
IE Langusage lab with internet - All <o) OF TECHN"C i
3 Wherave- _r\//\( 1

- Applicab
- re
i :'! ]
~ ‘a.-_ III
"\
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency:

Unit Unit Quteomes (UQs)

Topics and Sub-topics |
{in cognitive domain) |

Writing Skills | Speaking Skills | !
Unit—1 la. Describe the le. Usedifferent .1 Introduction to

Introducti mportance of the types of verbal Communication-_
on to business and non— Elements, lmportance,
Business communication in the verbal Functions
Communic given situation communicatio 1.2 Types {meaning and
ation 1b. Identify the missing n for the given impornance) —Verbal
| element in the given situation {Oral-Written}, Formal,
communication [nformal, Venical,
process. | Horizontal and Diagonal
lc. [dentify the type of communication |
communicalion in the 1.3 Principles of effective
given situaton. commurcation.
Id. ldentify the type of 1.4 Barriers to
communication batrier commumeaton -
in the given situation Physical, mechanical,
and its remedy psychological and ‘
linguistic
1.5 Business communication: |
Meaning, characteristics
L | _ and importance
Unit— 11 |2a. Describe the non- 2d. Use relevant 2.1 Iniroduction to Non-
Non- verbal communication facial Verbal communication |
Verbal required in the given expressions in {Meaning and |
Communic situation the given importance) |
afion 2b. Describe personal situation 22 Beody Language:
appearance required in | 2e. Answer Aspects of body
the given questions after language: gestures, eye
communication hstening 1o contact, posture, facial |
| Situation. presentations expressions, personal
2c. Describe the given appearance {dressing
tacial expressions. and grooming) vocalics
2.3 Body language -
positive and negative
body language
Unit— 11l |3a. Prepare seminar 3d. Make seminar | 3.1 Presentation skills- tips
Presentatio presentation for the presentation tor eftective
o skills given situatlon. 3e Participate in presentation
3b. Prepare debate points debate 32 Guidelines for
*for’ and ‘against’ the speaking *for’ developing power point |
given topic. or ‘against’ the presentation
3c. Prepare the points for given topic 3.3 Presenting Technical
computer presentation | 3t Make effective papers
MSBTE - Final Copy Dt 30102017 Page 4 of 8 12
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Unit | Linit Qutcomes (UOs) Topics and Sub-topies Legends: R=Remember. U=Understand, A=Appiv and above (Bloom s Revised taxonomy)

{in cognitive domain) Nore: This specification table provides general guidelines (o assist student for their learning
| Writing Skills | Speaking Skills _ and to legchers to teach and assess studenis with respect to attaimment 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 front above table.

"Unit— 1V |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. Drafi the given 4g. Read the memaoranda. = =
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
4c, Prepare agenda for the | 4h. Initiate meetmgs.
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
de Prepare reports of the |41 Answer study practicals conducted during examination
given type of | official phone | 4.5. Summarizing semester . based en UOs }
eventslepisodes/ 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 Busimess {Minimum four questions each five | syllabus. | .
Business advertisements by correspondence. marks} . {Minimum five | Duration: 2 hours
Correspon writing your CV/ 3.2 Enquiry, order and Sample questions: . questions each
dence Resume. complaint letters Eg. I Draft an email to The two marks to be
5b. Draft business letters in 3.3 E-mails- netiquettes I manager regarding the shortage of | asked)
the given situations 5.4 Difference —Curriculum raw material at production _Eg‘ 1 Explain the
3¢, 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. Il Write job application with [, State any four
Note: To attain the COs and competency, above listed Learning Outcomes {UOs) need to be resume. { written ) guldcllne§ of |
underiaken to achieve the "Applicarion Level of Blooms's 'Cognitive Domain Taxanomy' presentation |
Theory related topic should be covered during practical hours using multimedia. | skills.,
9. SUGGESTED SPECIFICATION TABLE FOR INTERNAL END SEMISTER 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
outcomes in this course:

ol e e G
Unit Unit Title | Distribution:of practical Marks | a. Collect good aricles from newspapers and magazines and read them with correct
No. I R g | A Total Intonation .
| - - — L;;d L;;el L;\lrel Mg ;ki b. Listen to Business news on TV and radio
! Introduction to Business ¢. Watch videos of effective presentations on television and open learning sources for
Communication — presentation skills and body language.
Il Non-verbal Communication 02 01 02 05 d. Undertake micro-projects.
Il | Presentation Skills 02 0t mn 05 | -
v Ofﬁ_ce Drafting 02 | 04 04 10 | 11, SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
l v Business Correspondence 62 |04 04 10 ¥ These are sample strategies, which the teacher can use to accelerate the attainment of the
| Total 10 | 12 13 35 arious outcomes in this course:
! a. Massive open online courses (MOOCs) may be used to teach various topics/sub
MSBTE - Final Copy Di 30102017 Page 5 of § Page 6 of & 12
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b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢ About [5-20% of the tepics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for seff-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 (o ensure to create opportunities aad
provisions for co-curricuinr activities.
Arrange various communication activities using functional grammar.
- Show video/animation films to develop listening skills and enhance vocabulary,
. Use real life situations for explanation,
Prepare and give oral presentations.
. Guide mizro-projects in proups as well as individually.

[ =T o w il ]

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 bezinning of the semester. Sthe 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 CrAs, UOs and ADOs. The micro-project could e
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 76 (sixteen) student engagement hours during the
course

the micro-project could be group-based. However, in highsr
1 should be vidually undertaken to build up the skill and confidence in every
student o become problem solver so that s/he contributes te the projects of the industry. A
en here. Sinular micro-projects could be added by the concerned faculty:

four seme

stive List is e

a Study the personal appearance and grooming of emplovees visiting sales store,
shopping mall in the vieinity

b. Comparative study of Bio-data, Resume and Curriculum vitas

¢ A detailed study of guidelines required for presentation skills

d. Summarize technical content using English newspaper, magazines or online resources.

¢ Prepare a booklet on aspects of body language in pictorial torm.

F A detailed study of the importance, of technical paper of technical paper presentation

¢ Case study on the importance of Business communication in an organization

h. Report on various formal/business activities

1. Study of cral presentation of famous business leader.

). Detailed study of business etiguettes observed in organization.

k. Summarize the business article with the help of English newspapers/magazines ard
other sources

13, SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

I | Effective M Ashraf Rizvi Tata McGraw-Hill |
| Communication Skills | | |

MSBTE - Final Copy D 30:10.2017 Page 7 of 8 L V]
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No. Title of Book Author | Publication ‘
2 | Communication Skills Sanjay Kumar and | Oxtord University Press
| o Pushp Lata [
3 | Personality Barun K. Miira Oxford University Press ‘
Development and Soft
Skills - | |
14. SOFTWARE/LEARNING WEBSITES
a. https:/Awww britishcouncil infenglish/leam-online
b. hitp:#/leamenglish.britishcouncil orz/en/content
c. hupfwww talkenglish com/
d languagelabsystem com
e www.wordsworthelt.com
f. www notesdesk com
g. http:/fwww tutorialspoint com
h. www studylecturenotes com
L. totalcommunicator.com
j- www.speaking-tips.com
MSBTE - Final Copy Do 3010 217 Pape 8 of 8 12
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“1" Scheme

Program Name

: Mechanical Engineering Program Group

Program Code : AE/ME
Semester : Second
Course Title : Mechanical Engineering Workshop

Course Code

: 22010

1. RATIONALE

Diploma Automobile engineer is expected to develop advanced workshop skills, fumiture
making, fitting, smithy operations, fabrication work, lathe and shaper operations. These
operations are useful in manufacturing, fabrication and construction industries. Working in
workshop develops the skills related 1o cost effectiveness, team working, and safe practices,
The technologists have to apply advanced workshop skills industrial jobs using hand tools,
equipment and machineries and accordingly, this course has been designed

2. COMPETENRCY
The aim of this course is to help the student to attain the foliowing ndustry identified
competency through various teaching learning experiences:

+ Perform repairing work of utility jobs in the mechanical engineering workshop

3. COURSE QOUTCOMES (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 eriented
COs associated with the above mentioned competency:

Select tools and machmery accerding to job,

Use hand tools in different shops for performing different operations.

Operate equipment and machines in various shops.

Prepare composite / utility jobs according to drawing.

Maintain workshop related tools, instruments and machines

LU = VR o = o -]

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credil Theory | Practical
R [L+T+P}ipamr ESE | PA Tatal ESE P | Total
Hys, [Max | Mio [ Max [Min | Max | Min| Max | Mio | Max | Min | Max | Min
== a [ 2 ~ [~ =] =<1 = ]=7]308] 2 Ts0~[ 20 [100] a0 |

{~). For the practical only courses, the PA has two components under practical marks e, the
assessment of practicals (seen in section 6} has a weightage of 605 (i.e.30 marks) and micro-
project assessment (seen n section 12) has a weightage of 40% (f.e 20 _marks). This is
designed o facilitate attatnment of COs holistically. as there is no theory ESE.

Legends: L-Lectyre: T = Tutorial/Teacher Guided Theory Practice; P - Practical: C — Credi1,
ESE - End Semester Examination, PA - Progressive Assessment

MSBTE Final Copy dt, 30.10.2017 Page 10713
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COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics})

This course map illusirates 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

[N SUGGESTED PRACTICALS! EXERCISES
The practicals mn 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.
1\? . Practical Qutcome {PrOs) Unit IlTrs.
0. No. .
required
1 | Prepare fitting job (male and female assembly type) as per given I 2 |
drawing or job with following operations: Marking aperation,
Punching operation, Drilling operation, Cuning operation,
Filing operation, Fitting operation {inale and female assembly),
Checking correctness of fit of mating parts. Part | |
2 Prepare fitting job (male and female assembly tvpe) as per given | g
drawing or job with following operations: Marking eperation,

Punching operation, Drifling aperation, Cutting operation,

MSERTE Finat Copy dt, 30.10.2017 Page 2 0f 13 12
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| T
- Practical Qutcome (PrOs)

Unit
No.

Approx.
Hrs,

| required

Fiting operation, Firting operation (male and female assembly),
Checking correciness of fit of mating parts. Part 11

Practical Outcome (PrOs)

Unmit

No. | required |

Approx. |

Hrs

Prepare fitting job {male and female assembly type) as per given
drawing or job with following operations: Marking operation,
Punching operation, Driliing eperation, Cuiting aperarion, ‘
Filing operation, Fitting aperation (male and female assembly),
| Checking correctness of fit of mating parts. Part 11

L]

4 | Prepare litting job (male and female assembly type) as per g:ven
drawing or job with following operations: Marking operarion,
Punching operation, Drilling operation, Cuting operation, ‘

Filing operation, Fitting operation (male and femule assembly),
Checking correctresy of fit of mating parts. Part 1V

Prepare fitting job (male and female assembly type) as per given |
drawing or job with following operations: Marking eperation,
Punching operation, Drifling operation, Cutting operation,
Filing operation, Firing operation (male and female assencbly),
Checking correctiness of fit of mating perts. Part V

h

vperation, Bending operation_Par; |V

Prepare black smithy job (like Hook, peg, flat chisel, bolt head or
any hardware item)as per given drawing or job with following
operations: Custing operation, Heuting operation, Upsetting
operation, Punching operation, Swaging operation, Fullzering

| aperation, Bending operation. Part V

Il

2

6 Prepare fitting job (male and female assembly type) as per given
drawing or job with following operations: Marking operation,
Punching operation, Drilling operation, Cutting operation,
Filing operation, Fitting operation (male and female assembly),

| Checking correciness of fit of mating parts. Pan VI

7 Prepare fitting job (male and female assembly type) as per given
| drawing or job with following operations: Marking operation,
Punching operation, Drilling operation, Cutting operarion,
Filing operation, Fitting operation (male and female assembly),
Checking correctness of fit of mating parts. Part VII

8 Prepare black smithy job (like Hook, peg, flat chisel, bolt head or
any hardware itemjas per given drawing or jeb with following
| operations: Cirtting operation, Heating operation, Upsetting
operation, Punching operation, Swaging operation, Fullering
operation, Bending operarion. Pant |

1

3*

Prepare black smithy job (like Hook, peg, flat chisel, bolt head or
any hardware item)as per given drawing or job with following
operations: Crtting operation, Hearing operation, Upsetting
operation, Punching operarion, Swaging operation, Fullering
aperation. Bending operatipn. Part [1

=]

I

Prepare bill of material along v ith estimated cost according given
druwing of jobs, such as -repairing of classroom turniture/ book
shelves: metallic doors/motor saree guard/ battery stand with
locking device considering the following applicable operations
Marking operation as per drawing

Cutting operation as per drawing

Cleaning operation as per drawing

Edge preparation operation as per drawing

Filing operation as per drawing

Bending operation as per drawing

2. Welding operdtion as per drawing

- A0 o

T

33

Prepare steel frame / structure of utility job (like stool, benches,
| tables, drawing desk, window grill, ventilator, door frame or
| similar job) invelving arc welding joint as per given drawing or
job. Part |

Iil

Lk

Prepare steel frame / structure of utility job (like stool, benzhes,
tables, drawing desk, window grill, ventilator, door frame or
similar job) involving arc welding joint as per given drawing or
iob. Part 11

11

Ly

16

| Prepare steel frame / structure of utility yob {like stool, benches,
tables, drawing desk, window grill, ventilator. door frame or
similar job) invelving arc welding joint as per given drawing or
job. Part 111

11

17

Perform fabrication operations to prepare job (wire mesh tray/
drawing sheet holder/tree guard/shoe stand as per given drewing.
Part |

i

13

Perform fabrication operations to prepare job (wire mesh ray/
drawing sheet holder/tree guard/shos stand as per given drawing.
| Part IT

=

Prepare black smithy job {like Hook, peg, flat chisel, bolt head or |
any hardware item)as per given drawing or job with following
operations: Cuetting operation, Heating operation, Upsetting
operation, Pinching operation, Swaging operation, Fullering
operation, Bending operation. Part []]

Perform fabrication operations to prepare job (wire mesh tray/
drawing sheet holder/tree guard/shoe stand as per given drawing,
Part I11

ur |

[

any hardware item)as per given drawing or job with following
operations: Cutting operation, Heating operation, Upsetting
uperation, Punching operation, Swaging operation, Fullering

11 Prepare black smithy job (like Hook, peg, flat chisel, bolt head or ‘

II
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Petform Cutting operation operations to prepare suiall notice
board for your workshop/institute using soft board, velvet cloth
with bidding as per given drawing,

#

| Perform Planing operation operations 1o prepare small notice
board for your workshop/institute using soft board, velvet cloth

RY
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.. | Approx. The above PrOs also comprise of the following social skills/attitudes which are Affective
S. Practical Qutcome (PrOs) Unit Hrs. Domain Outcomes (ADOs) that are best developed through the laboratory/field based
No. | Ne. required experiences
with bidding as per given drawing, | a. Follow safe practices
. b. Practice good housekeeping.
22 | Continue experiment No. 20 and perform Weod turning v 2% c. P‘""C‘ifx gnergy conscrvation
operations to prepare small notice board for your d. Funcl!on as a team member.
workshop/institute using soft board, velvet cloth with bidding as e. Function as a team leader.
| per given drawing. f.  Follow ethics
23 | Continue experiment No, 20 and perform Jeining operations to v 2 . )
prepare small notice board for your workshop/instinate using soft The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
board, velvet cloth with bidding as per given drawing acquisition of the ADOs takes place gradually in the student when sthe undertakes a series of
i practical experiences over a period of time. Moreover, the level of achievement of the ADQs
24 | Continue experiment no. 20 and 22 and complete the small notice v 3 according to Krathwohl's *Affective Domain Taxonomy’ should gradually increase as planned
board for your workshop/institute nsing soft board, velvet cloth below: . . N
with bidding as per given drawing by performing Finishing e “Valuing Level in 1 Yedal'
operations * ‘*Organising Level” in 2™ year
T - - - : . i s:oand
25 | Continue experiment no. 20 and 22 and complete the small notice | TV 2 ¢ ‘Characterising Level” in 3" year,
board for your workshop/institute using soft board, velvet cloth
with bidding as per given drawing by performing Varnishing 7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
operations 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.
26 | Prepare simple tuming job with facing operation as per drawing V 2% "
27 Perfprrnl centering operation as per drawing to prepare simple Ay 2 8. Equipment Name with Broad Specifications EXP.
tuming job.  No. §.Ne. |
28 | Prepare simple turning job with Pfare tuming operation as per Vv 2 1. | Marking table with scribers : Black Granite surface flat, non magnetic non i
drawing. glaring, planning accuracy as per 18- size 1000mm x 630mm x 150mm of
29 | Prepare simple turning job with Szep turning operation as per v 2 _ workshop grade with slab carbide scriber 1 50mm.
drawing. 2 Surface plate: C.I. Surface plate, planed, hand swapped and seasoned, Brown 1
| Total 64 and sharp type ribbing complete with handles for lifting and wooden protector
Note = cover, Conforming to IS- 2285 - 1963, 1) 430 mm x 450 mm, or 2) 450 mm x |
—_— i . . . i ) 600 mm
4 iaiuffzgngfjt a?r[:?;f;g?éf;g; ;‘;ﬁg:;;g }Ihe above table, more such practical PrOs 3. Measuring Instruments, Marking Instruments, Fitting Hand Tools: Vice 1

i1 The ‘Process' and 'Product’ related skills associated with each PrO is to be assessed

according to a suggested sanple given below:

block, height gauges, vemier calipers, outside and inside calipers, micrometers,
bevel protractor, files of different sizes and grades, Hacksaw frames, chisels,
steel rules, try squares, drills, surface gauge, Number punch, dot punch, Divider
. Angle plate, screw drivers, spanners ete

4. | Tap and Die Set: Both tap and dig set complete in box with aceessories ¢-10 | |

BA . 1/4"to1"BSF, 1220 3/4“ NF 1/4* to 3/4 " NC émmrto lémm
metric, one set each .

L

Bench Drilling Machine: 13mmecapacity motorized Drilling Machine, with 0, 1

SHP/AC/ 230/ 1414200, p. m., with motor starter switch, 13mmecapacity

drilling chuck. V belt with 100 mm machine vice,

6. Bench Grinder: Double ended bench grinder wheel size 1 50mmx 16mm x |

12mm with standard accessories with single phase ¢ 25 HP motor high speed

7. Vice: Bench Vice 150 mm l

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

9. | Power Hack Saw Machine: Mechanical type hacksaw machine equipped 1

| §. No. Performance  Indicators 1 Weightage in %
I Prepare experimental set up 20
2, Prepare Job using different operations 30
3 Follow Safety measures 10
4 | Check the quality of finished job 20
3 Answers to job related questions 3
[ & Submit journal report on time 5
7 follow Housekeeping )
8 Attendance and punctuality 5
L Total 100
MSRBTE Final Copy dt, 30.10.2017 Page50f 13
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s,

_ No. |

Exp.

Equipment Name with Broad Specifications S.No.

with coolant pump , vicc_, length gauge, machine drive belt guard , with - |
capacity to cut / round materials up tol 7Smmand square matesials 150mm x
150mm. Blade size 350mm x 25mm and 1 HP /AC440 /3 / 50 / 1440 RPM

Electric motor and starter.

Pedestal Grinder: 200mm Spindle speed 2600 to 3000 rpm, diameter of
wheel 200 mm width 25mm

Hand Grinder: Two speed flexible shaft, 370waus, full load speed, 6410
pm and 6635 rpm.

Work Bench: 1800x1200x750mm |

| _Anvil: Single Horn 150 kg malleable cast iron with stand

Hearth with blower: Centrifugal motorized blower 3 HP / 440/3 / 50 with
Forges. pipe Fittings valves, Hearth Size Made of M. $. Sheets 750 mm x 750
| mm with water ja ickel Height of 2.5 m ( with chimney )

[

[

LesViee: ] Scm size,

ki)

Swage Black: Wrought Jron or Maileable cast Iron 1450 x 450 x 100 mm

Or 23500 x500 x 150 mm.

L% ]

Tools and Gauges: Hammers of different size . Tong, Chisels flattzners
pullers. Dies. Punch . Drifi etc. |

(8]

Power Hammer:1Tonne capacity, motorised, equipped with “oot lever |
operated, clutch to control strokes, spring loaded hand lever for adjustment of |
strokes. ram and C. 1 anvil and the vertical pull rod , 3HP /440 V A.C /3750 |

Hz /960 rpm ¢lectric motor and starter. Having ram weight about 70 kgs.

maximum lift 190mm, strokes / minute 160 to 200, hammers upto diameter 56

mm to 80 mm.

!30

Bench Grinder: Double ended bench grinder with 1HP 3Phases0 cycles 440 V 2
and one side rough and other side smooth 250mm x 25mm x l6mmgrinding

_wheel complete with wheel guard , tool rest and rotary switch. |

Work Bench With vice: [800x1200x750mm !

21

Arcwelding transformer three phase with standard accessories — Welding 345
Transformer to provide current from 50 amps to 600 amps for Single operator

and 25 amps to 300 amps for two operators at 80 v open current , alternate

voltage of 100 V open circuit provision, rotary switch for quick selection of

current with following technical specifications conforming te IS 1851 -1975

Standard Accessories ;

Copper cable single core conforming to IS - 9857 / 1981 for 600 amps.

Electrode holder up to 600 amps.

Hand Screw.

Earth clamp. tormmy bar type.
Pair of welders Goggles.
Welders apron

7. Welders glass

DB b

=

Single Phase Air-cooled arc Welding Transformer with Accessories:
Single phase air cocled arc welding, transformer, step less variable current
regulator for welding current range 40 to300amps. Conforming to IS- 1851 —
1975

I 345

Light Duty Spot Welding Machine: Portable type spot Weldzr rating 2.5 345

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

MSBTE Final Copy dt. 30.10,2017
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No.

Eguipment Name with Broad Specifications

24

Band Saw: Heavy duty vertical bend saw machine, size of cast iron table 600 & |
mm x 600 mm, 2ZHP / AC , 440 V, 50 Hz,3 phase AC motor with starter , Dia of

wheel 450mm , width of wheel 383mm , depth of cut 300mm with standard

accessories including dust collector

Band saw and Circular Saw Sharpner: 150 mm to 1054 mm dia circular 6
saw 06 mm to 130 mm wicth bend saw blades, altemate saw, sharpening |
machine, equipped with roller swelling of arm spindle having pivoting
motion for level of blade teeth. Feeds 40 and 80 teeth per minute, provided
with 1 HP / AC 440 v, 3 Phase50Hz, Electric motor with starter, cast Iron
pedestal grinding wheel. Motor pulley and V Belt

2%

Chain and Chisel Mortising Machine: Floor model provided with endless &
chain cutter or chisel, headstock counter balanced, table having compound slide

for lateral movement by screw adjustment and longitudinal wraverse by hand

wheel, provided with quick screw clamp. having capacity maximum size of

chain Smm tol9mm. max size of chisel 9mm, depth of bore | 50 mm,

longitdinal table movement 225 mm. lateral movement 150 mm, complete with

Jph A C 440 v 50 hz electric motor and switeh |

[27.

Vertical Sander: Vertical sander sands and polishes flat surfacescapacity 130 6
mim Input (full load):-500watts No [cad speed 2200 rpm Full load speed - 200 |
pm

28

Heavy Duty Circalar Saw: 1400 watts/5800rpm. Compact and well balanced [
Powerful motor for maximum performance. 100 % ball and roller bearings
construction. Reversible inner clamp flange

| 29.

Heavy Duty Variable Speed Reciprocating Saw Kit: 640 watts/0- [ 6
2,400rpm, Variable speed, ball and rcller bearings construction. Low vibration
Rubber boot Flush cutting blade position. Externally replacsable brushes

|_Capacity-184 mm

Single Speed Impact Drill: Powerful motor for maximum performance, 6
Compact and well balanced. Helical gear system. Bearing block for precision
gear and spindle alignment. Capacity -10mm

Angle Grinder: Powerful long life motor, spindle lock. Durable and reliable 4
design. Maximum airflow with acro-dynamic fan system. Compact gear case
External brush access panel Capucity-100mm

Riveting Gun, Hammers, Spanners and torque wrench, Punch, Allen kevs

Centre Lathe (General type): Max  Swing over bed; 450 mm. Max |7
swinging gap770 mm Admic between centers: 555 mm Spindle bore:52 |
mm.Power of moter; 3hp, 3phase, 50Hz. With accessories. | |

Hydraulic Power - Hacksaw Machine: Length of stroke (Max.) 200mm.for | 7 |
cuiting round and square material (Max.) 300mm speed(440 rpm. Power of
motor 1.5 kW (AC 3 phase440volt). Accessories Vice for holding bars,
saw blade, coolant pump with fittings limit switch, bar rest assembly set of

wrenches and belts. |

Shaping Machine: Max. Length ofstroke630mm.Length and widh ofram 7
bearing 914x 279 mm Max. distance table to ram 490 mm. Min. distance
tabletoram | 00mm. Max. Horizontal wavel of table6 10 mm. Max. Vertical

travel of table 390 mm. No of speedsofram4 Max. Traveloftoolslide 152mm
Swiveling of tool slide on either side ofthevertical60Deg Power of

| maindrivemotor3HP, 440V.3 phase, 950 mpm. Accessories Auto Lubrication, |
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S.
_No.

Equipment Name with Broad Specifications

Exp. |
S.No. |

| operating handle, Vice, key way cutting  attachment

36, | Measuring Instruments and Tools: Vemier Caliper- 0 to 300mm, Dial 7 10
Caliper- 0-300 mm, Vernier Depth Gauge-0 to 300 mm, Digital Height Gauge-
| 0to 4 30mm, Digital Micrometer- 0 to 25 mm. Combination Set

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics is 10 be taught and assessed in order to develop UQs for
achieving the COs to attain the identified competency:

Uinit Unit Qutcomes (UOs) Topics and Sub-topics
{in cogmitive domain} |
Unit-1 la. Tnterpret the given job 1.1 Fitting tools-holding tools like bench vice,
Advaneced drawing V-block with clamp, C-clamp. Marking and
Fitting 1b. Select relevant fiiting measuring tools like surface plate, angle
Operations tools for the specified plate , universal scribing block, try square .
data combination set, scriber, odd leg caliper,
lc. Select proper raw divider, punches, calipers, Vemier caliper,
material for the given Yemier depth gauge, Vernier height gange,
condition. outside micrometer, inside micrometer ,
1d. Describe the specified hammers, screw driver, spanners and their
- machinery in fitting Specificdtions
shop 1.2 Cutting tools-Hacksaw, Chisels, combination
le. Explzin the maintenance plier, nose plier, twist drill, taps and tap
procedure of the given wrenches, dies and die holder, bench drilling
tool/ equipment in fitting machine, portable electric drill, reamers
shop. 1.3 Finishing tools-Files, Hand file, flat file
square file, Triangular file, half round file,
round file
1.4 Fitting shop machineries-drilling machine,
power saw, grinder, their specification, care
and maintenance
1.5 Basic processes - chipping. filing. scrapping,
grinding, marking, sawing, drilling, tapping,
dieing, reaming
1.6 Marking and measuring angles, safety
practices
Unit-I1 2a. Describe operation 2.1 Tools and equipment- hearth, anvil, swage
Smithy sequence for a given job block, leg vice, hammers. tongs- flat bit
shop work  2b Explain the function of tongs, square bit 1ongs. round bit tongs, pick
the given tools with the up tongs.
help of diagrams: 2.2 Forging operations-upsetting, drawing down
2¢. Describe the given and fullering, flattening, waging, bendmg,
machinery in smithy twisting, piercing, punching and driftim
shop. welding, finishing. riveting, cutting(hot |
2d. Describe the specified cold chisels

operations in the smithy
shop.

2.5 Safe practices
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e

Explain the mamtenance
procedure for tools,
equipment and
machinery

| Unie-1I  3a

Select the relevant arc

31

Arc welding equipment: Power sources for

Domestic welding tool for welding arc welding - transformers, motor
fabrication the given job. generators and rectifiers
work 3b. Describe the function of | 3.2 Arc welding hand 1o0!s- welding cables,
the given machinery in electrodes, electrode holder, ground clamp,
fabrication shop. wire brush, chipping hammer, working
‘ 3¢. Describe the fabrication table and cabin, face shield, apron, hand
proceedure in given gloves.
‘ situation. 3.3 Technique of welding- preparation of work,
3d. Explain maintenance striking an arg, weaving, effect of current
| procedure for the given and speed, welded joints, welding positions
equipment in the 34 Operation of machinery in welding shop-arc
| fabrication shop. welding transformer their specification and
maintenance
‘ 3.5 Safe practices.
| Unit=1¥  |4a. Describe with sketches | 4.1 Types of artificial wood such as plywood,
Advanced the function of the given block board, hand board, laminated boards,
‘ carpentry advanced furniture veneer, fibre boards and their applications.
| work making and carpentry 4.2 Furniture making hand tools- Marking and |
tool(s) measuring tools-steel rule, steel tape,
‘ 4b. Select the relevant marking gauge, try square, compass and
fumiture making tools divider, scriber or marking knife, bevel
for the given job. | 4.3 Holding tools-carpenters vice, ¢- clamp, bar
4¢. Describe the operation of cramp.
the given wood working | 4.4 Planning tools-jack plane, smoothening
machine. plane, rebate plane, plough plane. |
4d. Explain maintenance 4.5 Cutting tools- saws. crosscut and hand saw, :
procedure for the given Fip saw, tenon saw, compass saw, chisels,
equipment in carpentry firmer chisel, dovetail chise!, mortise chisel. |
shop. 4.6 Drilling and boring tools-carpenters brace
hand drill, auger bit, hand drill, gim!et,

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

4.8 Safe practices.

|

| Unit—V 3a. Describe with sketches 5.1 Working principle and types of lathe
Workshop the function of the given | 5.2 Parts of lathe, bed, headstock, tailstock,

| machines work and tool holding camage or saddle, compound rest, tool post, |

5b.

5¢.

device

Explain with sketches
the working principle of
the given lathe operation
Caleulate speed, feed,

5.4

lead screw, centres |
Work holding devices- three jaw chuck,

four jaw chuck, face plate, lathe dogs and
driving plate |
Measuring instruments- outside and inside
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depth of cut of lathe caliper, vemier caliper, micrometer
machine for the given 5.5 Cutting parameters-cutting speed, feed,
job depth of cut, tools materials, tools
5d. Explain working geometry
principle of the given 5.6 Lathe operations- turning Shaper machine-
workshop machine Working principle and operation,
classification, main parts and their functians |

Note: To attain the COs and competency, above listed UOs need 1o be undertakent to achivyve
the ‘Application Level ' of Bloom's 'Cognitive Domain Taxonomy'

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

10, SUGGESTED STUDENT ACTIVITIES

Other than the classreom and Jaboratory learning, following are the suggested student-related
co-crirricular activities which can be undertaken to accelerate the attainment of the varicus
outcomes:

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

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

¢ Prepare/Download a specifications of followings:

a) Various 100ls and equipment in various shops
b} Precision equipment in workshop
¢) Various machineries in workshop

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

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

11. SUGGESTEDSPECIAL INSTRUCTIONAL STRATEGIES {if any)
These are sample strategies which the teacher can use to accelerate the attainment of the
various learning cutcomes 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 seff-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 aad
provisions for co-curricuiar activities
¢ Guide student(s) in undertaking micro-projects.
f. Asmange visit to nearby industries and workshops for understanding various
manufacturing process.

g Show videofanimation films to explain functioning of various processes of tumiag

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

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

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned 10 be undentaken by a student assigned to him/ber in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of PrOs, UOs, ADOs. The micro-praject 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 lours during the course

In the first four semesters, the micro-project could be group-besed. However, in higher
semeslers, 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. Black Smithy Jobs: Each batch will collect minimum 5 ditferent utility jobs ot black
smithy from the local workshop / market. Each student will measure the signilicant
parameters and draw the sketch. Each student will also note the materia) of the viility
Jobs and their field applications
b Fabrication Utility Jobs: Each batch will collect information related to fabrication
utility jobs including name of job, sketch, material used. fabrication process and their
tield applications of minimum 5 different jobs of fabrication used in ¢ivil construction
from the local market
¢ Fabrication Utility Jobs: Each batch will select at least one fabrication utility job
used in civil construction and prepare sieel frame / structure of utility job like window
grill, ventitator, door frame or similar job involving ar¢ welding including drawing,
field application of selected job
d. Wood Related Jobs: Each batch will collect minimum 4 different samples of artificial
woods such as plywood, block board, hand board, laminated boards, veneer, fiber
board’s ete and write their applications.
¢ Wood Related Jobs: Each batch will collect and record the information related to
furniture making iools and furnitures used in educational institutes from the local
carpentry / furniture workshops with their major specifications and sketch,
. Miscellaneous Jobs: Each batch will prepare jobs {like tree guard/shee stand etc ) by
using appropriate material and method of fabrication.

13, SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

Workshop Practice Bawa, H.3 MeGraw Hill Education, Noida;
ISBN-13: 978-0070671195

A Textbook of Gupta, JK ; S. Chand and Co. New Delhi
Manufacturing Process Khurmi R S ISBN:81-219-3092-8
{Workshop Tech.) 3 -
Introduction to Basic Singh, New Age [ntemational, New Delhi;
Manufacturing Process and | Rajender 2014, ISBN: 978-81-224-3070.7
Workshop Technology
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8. Title of Book | Author Publication

MNo. | |

1] Workshop Technology Vol- | Raghuvanshi | Dhanpat Rai New Delhi; 2014, I
| land II B.S ISBN 4567144376

14, SOFTWARE/LEARNING WEBSITES

hitp:/fwww ashu,com. au

hitpSwaww abhmiools.com/downloads/Woodworking®s2(0Carpentry®a20Toals.pdf
hitwww weldinetechnology orge

hitp: fwww.newagepublishe m/samplechapter/001469 pdf

http:/fwww. youtube.com/watch?v=TeBX6cKKHW Y

http:ffwaww youtube.com/watch?v=0QHF OsNHnttwandfe ature=related

http: Hwww. youtube. mm!wa@‘?v-[gvlzgxﬁzgggndfeaturﬂelmﬁl

hitp://www. pichtoolco.com

htip://sourcing. indiamart.com/ensineering/articles/materials-used-hand-tools/
hitps:/fwww _com/ 2v=0 cnkaAbtCM

TR A0 T
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Program Name : Automobile & Plastic Engineering Program Group
Program Code + AE, PS

Semester : Second

Course Title : Computer Aided Drafting

Course Code : 22001

I RATIONALE

The market driven economy demands frequent changes in product design to suit the customer
needs. With the introduction of computers the task of incorporating frequent changes as per
requirement is becoming simpler. Moreover, the technology driven competitive environment
in today’s market is compelling design/consulting engineermg firns and manufacturing
companies 1o seek CAD conversion of their existing paper based engineering documents, The
focus of this course is to provide the student with hands-on experience in drafiing and editing
of an iindustrial production drawing vsing one of the commercial Computer Aided Drafting
software with particular emphasis on the application of CAD software.

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 Prepare digital drawings using Computer aided drafting sofoware,

3. COURSE QUTCOMES (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:

Comaputer Aded Drafing I Sehemg

a  Use file management technigues in a CAD software
b. Draw complex 2D geometric figures using a CAD software
¢ Modify complex 2D geometric figures using a CAD software
d. Use software to dimension and write text on existing 2D geometric entities
¢ Use software to plot existing drawing with desired plot parameters
f. Create Isometric drawings using a CAD software
o Use layers and blocks to create digital drawings using relevant softwares
4. TEACHING AND EXAMINATION SCHEME
1;::?:::': Examination Scheme
[ Credit Themry | Praciical T -
Litlp {L+T+P} Paper ESE PA Total | ESE PA Taotal
| M. (Bbax (Mo | Max (Min | Max '.\I'm| Max Min | Max | Min | Max | Min
= =]z 1| = === =] = | = B@l| 10 |25 10| 50| 20

("} marks should be awarded on the basis of internal end semester theory exam of 50 marks
hased on the specification table given in 5. No. 9.

{~}. For the practical enly courses, the FA has two components under practical marks i.e. the
assessiment of practicals (seen in section 6) has a weightage of 60% (i e 15 marks) and micro-
project assessmeni (Seen in section 12) has a weightage of 40% (i.e [} marks). This is
designed to fucilitate attainment of COs holistically, as there is no theory ESE,

MSBTE Final Copy dt. 30.140.2017 Page 1 of S 2

Legends: L-Lecture; T - Tuworial/Teacher Guided Theory Practice: P - Practical. € — Credn.
ESE - £nd Semester Examination: PA - Progressive Assessment.

1. 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

Prepare digital draving
walng Compeatcr alibol

dralting waliman:

a® e
M- Ak
sy ©hulasig

e Rl

Figure 1 - Course Map
2, SUGGESTED PRACTICALS / EXERCISES

The practicals in this section are Pris (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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I 1
NS ‘ Practical Outcomes (Pr(s) Unit | Approx. | . Practical Outcomes (PrOs) Unit ADProX.
. No. Hr§. No. Ne. Hrs.
Required ~ * | Required |
| Prepare a template for your institute of A-4 size with title block | All 02 17. | Use the sofiware to create Front view of Connecting Rod | I, [1! 0z
and institute logo {similar objects can be taken up) using Computer Aided
| - B | Drafting approach.
2 Use the software to draw one simple 2-D entities using Draw I 02 | 18. | Use the software to create Front view of Poppet valve (similar | 11, LIl 02
commands individualiy. Part | objects can be taken up) using Computer Aided Drafting
3 | Use the sofiware to draw another simple 2-D entities using 1! 02 approach -
Draw commands individually. Part [1 19 | Use the software to create Front view of Deep groove kall | LI, LI 02 '
4. | Use the software to draw another simple 2-D entities using nn ‘ 02 bearing (similar objects can be taken up) using Computer ‘ ‘
Draw commands individually. Part I11 | Aided Drafting approach. |
|
5 Use the software to draw four complex 2-D entities assigned by L1 | 02 | 20. | Use the software to prepare blocks of Hexagonal nut and bolt | | 02
~ the teacher using Draw, Edit and Modify commands. Part | ' and insert them in same and other files {similar objects can be
6 Use the software to draw four complex 2-D entities assigned by 1L 02 taken up). Part 1 B )
the teacher using Draw, Edit and Modify commands. Part 11 ’ 2] _Use the software to prepare blocks of Ball bearing and insert it | v 02 |
7 Use the software to draw four complex 2-D entities assigned by IL 101 02 | in same and other files (similar objects can be taken up). Part 1] | -
| the teacher using Draw, Edit and Modify commands Part 111 ’ | 22, Use the software 10 prepare blocks of Chain sprocket and insert v o 02
3| Use the software to draw four complex 2-D entities assigned by I 1 02 | it in same and other files (similar objects can be taken up).
| the teacher using Draw, Edit and Modify commands. Part [V : _ | Part 111 | o
E— | , |
9 | Use the software to draw to estimate Area. Perimeter, and | |, 0z ‘ 23 | Use the software to dimension all above components mentioned | v 02 '
Centroid for the given 2D entities like Circle, Pentagon, under serial No.[2-19. Also insert relevant text in the drawing ‘ ‘
Trapezium. hexagon and 2D entity with arcs and spline curves Part |
_using "Enquiry” and "Lisi" commands. L | — |
24 Use the software 10 draw sectional view of piston of a two- V.Y 02
13 | Use the software o draw Epicycloid and Hypecycioid curves 1 02 wheeler Main drawing of Piston in one layer, hatching in :
using pitch circle as directing circle of 4 cycloidal gear and an | another layer and dimenstoning and text in third layer. Partl -
: appropriate size smaller circle as generating circle. Part | 25 | Hatch above drawing using layer facility and write dimensicns V.V 02
11| Use the software to draw Epicycloid and Hypocycloid curves I 02 i and text using on another layer. Par 11 | ‘ ] |
using pitch circle as directing cirele ot a cycloidal gear and an ' . B - |
appropriaie size smaller circle as penerating circle. Part [ 26. | Use the software 1o draw isometric views of three 3D objects v ‘ o2 |
|| containing lines, arcs. circles, holes. ribs and slots Part I | |
12 | Use the software to creale Hexagonal nut and Bolt (simllar 1L, 1Tl | 02 27, | Use the soffware to draw isometric views of three 3D objects v 02
objects can be taken up) using Computer Aided Dratiing ‘ | conizining lines, arcs, circles, holes. ribs and slots. Part Il | |
| | approach N | 28 | Use the software to draw isometsic views of three 3D objects v 02 ‘
| 15 | Use the software to create Front view and side view of V- | L, M1 | 02 containing lines, arcs, circles, holes, ribs and slots. Part 111
Groove Pulley (similar objects can be taken up) using )
| Computer Aided Dratting approach ] 29 | Draw three [sometric drawings from given [sometric views and v 02
l4  Use the software to create Spherical and Flat headed River | TL 11 0z dimension it. Part |
{similar objects can be taken up} using Computer Aided ‘ 30 | Draw three Isometric drawings from given lsometric views and v 2
Drafiing approach. . ! | | dimension it. Part 1] B
15, | Use the software to create Front view of 2-Wheeler Piston | 11, I 02 | 31 | Draw three [sometric drawings from given [sometric views and v 02 ‘
(similar objects can be taken up) using Computer Aided dimension it. Part 111
Drafting approach | ] - 1
16 | Use the software to create Front view of typical Open Ended | 1L, 1II 02 /i » \ | 32, | Take printout of only thres drawings from above list using v 02 I
Spanner (similar objects can be taken up) using Computer G 1 ~ 1 \ & | template developed in S. No. 01
Aided Drafting approach, | f ‘”‘ | ) 2= | a Total 64 _‘
= |
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Nore

ﬁsuggesrive list of PrOs is given in the above table, more such PrUs can be added to
attenn the COs and competency.

il The ‘Process’ and ‘Product’ related skifls associated with each PrQ is to be assessed
according to a suggested sample given below.

5.Ne. Performance Indicators Weightage in %
1 Developing using Institute Template - | 20
2 Selecting relevant set up parameters 03
3 Creaung given drawing using relevant Commands. 40
4 Dimensioning the given drawing and writing text using [5
i blocks and layers effectively
5 Answer to sample questions 10
6 . Submission of digital drawing file/plotin time 10
Taotal [ 100

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

a. Follow safe practices to operate CAD workstations

b. Practice energy conservation

¢ Follow ethics and standards

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADQs 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 1o Krathwohl’s ‘Affective Domain Taxonomy” should gradually increase as planned
below:

¢ “Valuing Level in 1% year

» Organising Level in 2™ year

¢ Characterising Level” in 3" year.

33. 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.

| 8. |  Equipment/Instruments/Other resources name with Broad Exp.
No. Specifications No.
1 Networked Licensed latest version of Computer Aided Drafting All
software
2 | CAD workstation with latest configurations for each student. All
3 | Plotter/Printer with latest versions All
4 | LCD projector and Screen/ Interactive board 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:
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proper plotting parameters

Unit Unit Qutcomes (UOs) Topics and Sub-topics |
{in cognitive domain) _ |
Unit -1 la Explain use of computer in | 1.1 Fundamentals of Computer Aided
Fundamentals drafting and designing Drafting (CAD) and its applications, ‘
of CAD 1b. Use the AutocCAD | Various Softwares for Computer |
Drawing Setup workspace and interface Aided Drafting.
le. Work with the User 1.2 Co-ordinate System- Cartesian and
Coordinate Systern and Polar Absolute, Relative mode,
World Coordinate System UCS,WCS.
1d. Apply different object 1.5 CAD initial setting commands-
selection methods in a given Snap, grid, Ortho, Osnap, Limits,
situation Units, Ltscale, Object tracking.
le Open, save and close new 1.4 Object Selection methods- picking.
and given drawings/ window, crossing, fence, last and
templates previous
1.5 Opening, saving and closing a new
and existing drawing/template
Unit=1II 2a. Use viewing commands 2.1 Zoom Commands - all, previous,
Draw, 2b. Apply formatting commands out, in, extent, Realtime, dynamic,
Enquiry, 2c. Draw simple 2D entities window, pan.
Zoom and using given draw commands | 2.2 Formatting commands - Layers,
Formatting 2d. Determine coordinates. block, linetype, lineweight, color.
Commands distance, area, length, 2.3 Draw Command - Line, arc. circle,
centroid of the given 2D rectangle, polygon, ellipse, spline,
entity block., hatch |
24 Enquiry commands — distance, arca |
Unit— 11 3a. Create given complex 2D 3.1 Modify Command - Erase. trim.
Edit and entity using modify extend, copy, move, miror, offset.
Modify commands fillet, chamfer, array, rotate, scale.
Commands 3b. Use grip command to lengthen, streteh, measure, break,
manipulate given 2D entity divide, explode. align
3.2 Grips editing- Move, Copy. Stretch
Unit- 1V 4a. Dimension given 2D entities | 4.1 Dimensioning commands -
Dimensioning, using différent dimensioning, Dimension styles, Dimensional
Text and Plot styles Tolerances and Geometrical
Commands 4b. Apply Geometric and Tolerances, Modify dimension style
dimension tolerance 4.2 Text commands - diext, meext
symbols on the given entity. | command
4¢. Write text on given 2D 4.3 Plotting a drawing - paper space,
entity model space, creating table. plot
If. Create user defined commands.
dimension and text styles for
a given situation
4d. Plet given 2D entities using

| 5a. Draw isometric entities.

[sometric drafting, lsogrid. [soplane.
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Unit Unit Outcomes (UQs) Topics and Sub-topics
| B _ {in cognitive domain} .
Jsometric 5b Create isometric object from | Polvline, Isocircle
Deawings, given orthographic views 5.2 Dimensioning lsometric drawings.
Layers, and 5¢. Use Layers for 2D drawings | 5.3 Text writing on Isometric drawing,
| Blocks 3d Create and modify blocks 5.4 Layszr, Laver properties and

for given 2D entities,
Use blocks in same and in Blocks: crzate, modify and use in
another given file. same file and in another file

applications.

| 5e 5.5

Nore: To attain the COs and competency, above fisted UQOs need 1o 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 ) A Total
o Level | Level | Level | Marks
|| Fundamentals of CAD Drawing ' 08 - 02 02 04
Setup
11 Draw, Enquiry, 14 02 02 08 12
Zoom and Formatting Commands |
Il | Edit and Modify Commands 4 - 02 10 12
1V | Dimensioning, Text and Plot | 08 02 - 06 08
Commands
V| Isomerric Drawings, Layers, and 6 | 02 02 10 14
Blocks |
Total | 60 | 06 | 08 36 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 learnng
and 1o teachers to teach and assess students with respect to atainment of LOs. The actual
distribution of marks at different taxonomy levels (of R. U and 4) in the question paper may
vary front above table. This specification table also provides a gencral guidefine for teachers
to frame internal end semester practical exam paper which students have to perform on
computers with relevant Computer Aided Drafiing software Fike 4utoCAD ete

10. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and labaratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerae the attainment of the various
oulcomes in this course:

a. Mainiain a separate folder on Computer workstation allotted, in which all above
mentioned practicals should be saved and will be submitted’ mailed as a part of term
work

b Collect ar least one 2D drawing like Production drawings, Layouts from nearby
workshops/industries/builders/contractors and develop them using computer aided
drafting approach

¢ Explain a: least one problem for drafting to all batch colleagues. Teacher will assign
the problem 1o be explained by student. g
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d Assess at least one 2D drawing of other students (A group of 5-6 students mav be
identified by teacher) and note down the mistakes committed by the group. Selecied
students will also guide other students for correcting 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 Jecture method, but ditferent
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 o 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 nced to ensure to create opportunities and
provisions for co-curricular activities.
€. DBring real objects in the classroom for demonstration purpose
f. Demonstrate use of various commands of CAD using LCD projector/ interactive
beard, during hands on sessions
g.  Show videos and animations to explain use of layers, blocks and other relevant
commands
h.  Demonstrate use of hardware |ike plotter

12 SUGGESTED MICRQ-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 1o 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 1o 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 /6 (sixteen} student engugement hours during the course

In the lirst four semesters, the micro-project could be group-base
semesters, 11 should be individually undertaken to build up the skill
student to become problem selver so that s/he contributes 1o the p s of the industry. A
sugzestive hist1s given here. Similar micro-projects could be added by the concerned Tacdlly:
a. 2D Transmission: Each batch will identify fasteners, couplings, joints used in plastic
machines and using CAD software prepare drawings, The figures should be labeled
and dimensioned using sofiware
b 2D Machinery components: Each batch will identify machinery components used in
plastic machines and using CAD software prepare drawings. The figures should be
labeled and dimensioned using software
¢. 3D Transmission: Each batch will ideatify fasteners, couplings, joints used in plastic
machines and using CAD software prepare isometric drawings. The figures should be
labeled and dimensioned using sofiware,
d 3D Machinery components: Each batch will identify machinery components used in
plastic machines and using CAD software prepare isometric drawings. The figures
should be labeled and dimensioned using software.

However, in higher

d confiden
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¢. Digital Drawings: Each batch will identify manual drawings of machinery
components used in plastic machines and using CAD software create digital drawings
using relevent software

13. SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

BIS, GO, Third Reprint, October 1993,
ISBN: 81-7061-091-2

. | Engineering Drawing
Practice for Schools and
| Colleges 1S: SP-46
2. | Engineering Drawing

Bureau of
Indian Standards

Charotar Publishing House, Anand,
[ Bhatt ND. | Gujarat, 2010, [SBN:975-93-80358-17-8.
3. | Machine Drawing Bhatt, N.D ; Charotar  Publishing House, Anand,
| Panchal, V. M, | Guijarat, 2010, ISBN:978-93-80358-11-6 _

4| Engineering  Graphics | Kulkami D. M ; | PHI Leaming, New Delhi {20103,
‘ with AutoCAD Rastogi A P.; [SBN: 978-8120337831
Sarkar A K. |
5. | Essentials of Jeyapoovan T Vikas Publishing House Pvt. Lid, Noida,
Engineering Drawing 2011, ISBN: 978-8125953005
and Graphics using
AutoCAD
| 6 | AutoCAD User Guide | Autodesk Autodesk Press, USA, 2015
7. | AutoCAD 2016 for Sham Tickoo Dreamtech Press; Galgotia Publication
‘ ‘ Engineers and New Delhi, Twenty Second edition,
Designers 2013, [SBN-13: 978-9351199113

14. SOFTWARE/LEARNING WEBSITES

http:/fwww mycadsite.com/tutorials/
http:/tutorial45.com/leam-autocad-basics-in-21-days/
https:/fwww lynda.com/AutoCAD-traming-tutorials/160-0. html
hitp:/Avww investintech.com/Tesources/blog/archives/5947-free-online-antocad-
tutorials-courses html

hitp:/fwwnw. cad-training-course.com/

http://au. autodesk com/au-online/overview

hitps:/A/www. youtube. com/watch?v=yruPUj_61bw

https://www. youtube com/watch?v=xqul8gcdwhbs

https:/fwrww youtube. com/watch?v=ITOPETV4Mvw
hitps://www.youtube. com/watch?v=x7X25Xpal7o
https:/www, youtube com/watch?v=S8i93Y36tUmY
https://www.youtube. com/watch?v=D8dPWKihkEo

co o
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