Maharashtra State Board of Technical Education, Mumbai

ll'J Teaching And Examination Scheme For Post 8.5.C. Diploma Courses

| Program Name : Diploma in.Mechnical Engineering

Program Code : ME With Effect From Academic Year; 2017 - 18
. Duration of Program : 6 Semesters Duration : 16 Weeks
_Semester : Second Scheme - |
| | 'Tsecahcehr:‘neg Examination Scheme
|
‘ S. c Titl (f\obubrse | Course Credit Theory Practical Grand
N. ourse Title viation | Code | o o [(LATHR)| pan ESE PA__ |  Total ESE | PA Total Total
‘ | Duration| Max Min | Max | Min | Max | Min | Max | Min Max Min | Max | Min
| inHrs. | Marks |Marks Marks Marks! Marks | Marks| Marks [Marks| Marks Marks | Marks| Marks ‘
[ T
- K 7 - *
! g‘p.p"ed Physics ASM | 22202 |~ a| 8 | o | o | 28 L IS* 100 | gg | 4o [23@ 10| 25 | 10 | 50 | 20 | ‘
CIENCE | Chemistry | 2 |- n 15% | 00 | 25@ | 10 | 25 10 | 50 | 20 |
2 | Applied Mechanics AME 22203 | 3 [ 1] 2 6 3 7 28 [30* | 00 | 100 | 40 |25@ | 10 | 25 | 10 | SO0 | 20 | 150 |
3 | Applied Mathematics AMP [ 22206 | 4 |2 - | 6 3 70 128 [30% | 00 [ 100 | 40 | —~ [ - | = | - [ =T = T100]
4 | Engineering Drawing EDR 22207 | 3 | - | 4 7 3 70 28 | 30*% | 00 | 100 | 40 | 25# | 10 25 10 50 | 20 150
. - - | |
5 | Business Communication \SEEaSIEoatood - |- (2| 2 | - e = = = = | = [35@| 14|15~ | 06 | 50 | 20| 50 |
Using Computers = | !
i i i Ly | o |
6 | Mechanical Engineering - Eugyloo0i0 | - |- (4 | 4 - | = | = | = | = | - | 50# |20 |50~ | 20100 40 | 100 |
Workshop | | e | |
Total | 14 | 3 | 16 | 33 - 280 | - | 120 | — | 400 | -~ | 185 | - | 165 | -~ | 35 | - | 750
Student Contact Hours Per Week: 33 Hrs. Medium of Instruction: English
Theory and practical periods of 60 minutes each. Total Marks ;: 750

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination, ~ Computer Based Assessment

exam of any one part, will be considered as absent for the head ESE (PR) of Applied Science.

“PDetained” for that semester.

* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (S 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

» It is mandatory for the candidate to appear for practical (ESE) of both the part of Applied Science (Physics & Chemistry). Candidate remaining absent in

» If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candidate shall be declared as
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Program Name : Mechanical and Civil Engineering Pregram Group
Program Code : AE/CE/FG/ME/PT/PG

Scmester : Second

Course Tithe : Applied Science (Physics & Chemistry)

Course Code 122202

1. RATIONALE

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

2. COMPETENCY
This aim of this course is to help the student 1o ajtain the following industry identified
competency through various teaching leaming experiences:
* Salve broad-based engincering 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 1o be
taught and implemented, so that the student demonstrates the following industry oriented
CQs associated with the above mentioned competency:
a. Select relevant material in industry by analyzing its physical properties.
b, 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.
Uise relevant fuel in relevant applications.

oo 6

4. TEACHING AND EXAMINATION SCHEME

T =
Teaching Examination Scheme
Seheme
Credit Theory Practical
LT e | TR [ ESE Pa Tatal ESE | PA | Tom
Hrs. |?\lax Min | Max |Min | Max | Min | Max Min | Max | Min | Max | Mlin
I 0 15+ | on 2@ 10 | 23 10 | S0 | 20
r 4 3 : oS | 2% 100 40
RIE i 13 | o | 5@ 0 3 10 30 )

(%) Under the theory PA. Owt of 30 marks, 10 marks are for micro-project assessment (3
marks each for Physics and Chennstry) 1o jfacilitate 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 domatn UOs reguired for the attainment of the COs.

Legends: L-Lecture: T — TutorialiTeacher Guided Theory Pracuce: P - Pracrical: C - Credi,
ESE - End Semester Examination; PA - Progressive Assessment

Note: FPractical of Chemistry and Plysics will be conducted in alternate weeks for each
batch
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RR COURSE NMAP with sample COs, Pros, UOs, ADOs and topics)

This course map itlustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details m 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.

o ——

/ .uDOb»"u_._ Jiwad heetzmil

= lu:..___..l_Lu

..Llr!ln: il

0 3
eallirifie valig o

! i

: Bl g Lttad-hitail b

H cmitharyaing ok s il . H ' '
. H pienples o uds anwed i '
! X n b sles ainl it il H 4
1

k ululluulrullmlun ] /s.mi Al

R T

'\‘ Pubiams /{ —-k

Togiz 2.5 ['n m.lll L

L
Patt 1 chomsator \

A sty o
cot o Thiin

b +
0 Gouw Onon

Figure 1 - Course Map
6. SUGGESTED PRACTICALS/ EXERCISES Lt
The practicals in this section are PrOs {i.e. sub-components of the COs} to be dcveloped and
assessed in the student for the attainment of the competency

8 Limit Approx.
. Practical QOotcomes (PrOs) Hrs.
No. No. .
~ Required |
Physics '
1 Use Searle’s method to determine the Young's modulus of given I 02+ |
MSEBTE Final Copy dt. 30.10.2017 Page 2 of 1O 12
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= Approx.
= Practical Outcomes (PrOs) Unit | Hes.
No. No. 5
| . Required |
_ wire |
2 Apply Archimedes” principle to determine the buoyancy force on [ 0z |
a solid immersed in liquid
3 Determine the coefficient of viscosity of given liquid by Stoke’s [ 02
[ method.
4 Find the downward force, along an inclined plane, acting on a I 02
roller due to gravity and its relationship with the angle of
| inclination
3 Predict the range of the projectile from the initizl launch speed il o2*
and angle
6 | i) Find the dependence of the stopping potential on the Il 2
i frequency of light source in photo electric effect experiment.
| ii} Find the dependence of the stopping potential on the intensity
| of light source in photo electric etfect experiment. B |
7 | Determine the 1-V characteristics of photoelectric cell and LDR. It 2*
8 Determing the diverzence of luser beam |l 02 |
| B Chemistry B |
2 Standardization of KMnQy solution using standard oxalic acid v oz |
and Determine the percentage ot iron present in given Hematite ‘
ore by KMnO, solution ;
1} Determine the pereentage of copper IN Ziven copper ore | v 02
Il Determine total hardness. temporary hardness and permanent [ v o2+
hardness of watzr sample by EDTA method. |
| 12 | Determine the alkalinity of given water sample | v 02 '
I3 | Determine the turbidity of given water sample by Nephelometric ¥ 02
| method o
| 14 | Determine the moisture and ash content in given coal sample VI iy
| | using proximate analysis |
I5  Determine the calorific value of given solid fuel using Bomb Vi 02+
calorimeter !
16 | Determine the percentage of Sulphur in given coal sample by [ V1 02
ultimate analvsis. (Gravimetric analysis) |
| B Total | 32 |
Note

i A suggestive list of PrOs is given in the above table. More such PrQs can be added to
attaint the COs and competency. A judicial mix of minimum 12 or more practicat need to be
performed. out of which, the practicals marked as “*' ave compulsory. so that the student
recches the “Precision Level” of Dave'’s 'Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process™ and “Product’ refated skifls associated with each PrO is 10 be assessed
according (o a suggested sample given befow:

—— X
| 8. No. Performance Indicators Weightage in % é;
11 Preparation ofexperimental set up | 20

2 Setting and operation 20
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S.No. Performance Indicators . Weightage in % _
3 Sufely measures 10
4 Observations and Recording 10
5 [nterpretation of result and Conclusion 20

|6 Answer 1o sample questions 10

|7 Submission of report in lime | 10

| Total 100

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

Follow safe practices.

Practice good housekeeping

Practice energy conservation

Demonstrate working as a leader/a team member.

Follow ethical Practices.

o oo o

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

¢ “Valuing Level™ in 1 year

¢ Organising Level’ in 2™ year

¢ “Characterising Level” in 3V year

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher jn unilormity in
conduct of experiments, as well as 4id to procure equipment by administrators.

l,f"]’ Equipment Name with Broad Specifications [.]:MT'
i Searle's apparalus| with slotted mass of 0 5 ko cuch) | _ﬁ
2 Liquid container 2 |
3 Solid body {different size and materials} B 3.4_'
4 | Stoke’s apparatus (alass wbe. viscous liguid, spherical balls of vary ing sizes) 3
L Stop watch 4.5
& | Photo transducer N 4
7 | Timer 4
| 8 | Projectile motion detector 5
9 Photo eleciric effact apparatus 6
. 10 | Experimental setup for characteristics of photoelectric cel; 3 7
Experimental setup for characteristics of LDR |7
Laser Source ( He Ne, diode laser) | 8 |
Electronic balance, with the scale range of 0.001 g to 500g. pan size 100 mm; Al

| response time 3-5 sec.: power requirement $0-250 V, 10 watt
| Electric oven inner size 18"'x187"x18""; temperature range 100 to 250" C with [4.16
the capacity of 40 [t
Bomb calorimeter 15
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- Equipment Name with Broad Specifications Exp. ’ Unit Unit Qutcomes (LOs} Topics and Sub-topics
No. Ne. {in cognitive domain) !
20 Muffle furnace, Temperature up to 900"C.digital temperature controller with 14,16 | parameters for the given 15 Projectile motion, trajectory, angle of |
. an accuracy of +/- 3"C projectile in motion, projection, time of flight and range of
21 Nephelometer ; Auto-ranging from 20-200 NTU +/- 2% of reading plus 0.1 13 | projectile with formulae
NTU, power 220 Voits +/- 10% AC 50 Hz B ‘
o Unit—IT1  [3a. Explain the concept of the 3.1 Planck’s hypothesis, properties of ‘
8.  UNDERPINNING THEQRY COMPONENTS Photoelect given parameters of the given photons, Photo electric effect: threshold
The following topics/subtopics should be taught and assessed in order to develop LOs in ricity, X- material. frequency, threshold wavelength,
cognitive domain for achieving the COs 10 attain the identified competency Raysand [3b. Explain the working of the stopping potential. Work function,
LASERs given photoelectric device. charactenistics of photoelectric effect,
Unit Unit Outcomes (UQs) Topics and Sub-topies Einstein’s photoelectric equation
| {in cognitive domain) 32 Photoelectric cell and LDR: principle,
| | Phvsics . ' | working and applications,
| Unit—1 [la. Explain concept of elasticity 1.1 Deforming Force and Restoring Foree, 3c. Explain the p!'oductlon (:'rf X- |3 3 Production of X-rays by modem |
Properties and plasticity for the given Elasticity, Plasticity, Rigidity Rays of the given material | Coolidge tube, properties and |
of matter material, 1.2 Stress and Strain and their types, Elastic with properties and applications.
and Non-  |Ib. Establish relation between | limit and Hooke's law, types of moduli applications. | : |
Destructiv given types of modulii of of elasticity 3d. Differentiate between 34 Laser: properties, a_bsorption, )
¢ Testing elasticity 1.3 Stress -Strain diagram, Poisson's ratio, LASER and given colour of spontaneous and stimulated emission,
lc. Predict the behavior of the factors affecting elasticity | light applications of Laser
given metallic wire 3e. Explain the given terms with 3.5 Population inversion, active medium,
{ld. Explain pressure-depth 1.4 Fluid friction, pressure, pressure- depth examples. optical pumping, three energy level
relation for the given law, relation, Pascal's law, Archimedes - system, He-Ne Laser |
le. Explain Newton's law of principle _ Chemistry - |
viscosity for the given liquid. 1.5 Viscosity, velocity gradient, Newton's Unit-IV 4a Dcscribc construction and 4.1 Metallurgy: Mineral, ore, gangue, flux,
1f. Explain Stokes” law for the law of viscosity. Metals, working of the given type of slag,
free fall of the body through 1.6 Free fall of spherical body through alloys, fumace. 4.2 Types of farnace: Muffle fumace, Blast
the given viscous medium viscous medium and Stokes law, Cement, 4b, Describe the extraction furnace.
derivation of coefficient of viscosity and process of the given ore with |4.3  Extraction processes of Haematite.
by Stokes™ methed, effect of temperature Refractory chemical reaction. copper pyrite ores: Crushing,
. | and adulteration on viscosity of liquids, materials  |[4c. Explain purposes and concen tlration: reduction, refining
[lg Describe the salient features |17 Non-destructive testing (NDT), Various preparation methods of 4.4 Properties of iron and copper:
of the given NDT method. NDT methods used, Criteria for the making the given alloy Hardness, tensile strength, toughness,
selection of NDT method, merits and 4d. Select the relevant alloy for malleability, ductility, refractoriness,
: demerits of NDT the given application stating fatigue resistance. specific gravity,
the properties with specific heat, brazing, castability,
Unit-I1  [2a Explain the equations of 121 Displacement, velocity, acceleration and justification. . stiffness. )
Types of motion for the given body | retardation, equations of motion, de. Describe the constituents, 4.5 Preparation of alloys (Fusion and
Motion moving in the given type of equations of motion under gravity. hardening and setting compression method). )
path. 22 Angular displacement, angular velocity, | process of the given type of | 4.6 Ferrous a!loys: Low carbon, medium
2b. Calculate the angular velocity angular acceleration, three equations of cement. carbon, high carbon steels.
of the given body. angular motion 4f. Select the rele_var!t refrac_tory |4.7 Non-ferr(}us allloy: Brass, Bronze,
2c. Explain the relevant 23 Momentum, impulse, impulsive force, for given application stating Duralumin, Tinman Solder. Woods
Newton’s laws of motion for Newton’s laws of motion and their the properties with metal )
the given moving object Applications Justification. 4.8 Cement: Types; Blocerlnent and .
2d. Calculate the work/power/ 24 Work, power and energy: potential Portland cement, constituents, setting
energy for the given situation energy, kinetic energy, work -energy and hardempg, a?phcauon_s
2e. Calculate the given principle. 49 Lime: clasmﬁcanop, constituents,
setting and hardening. applications.
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Unit Unit Outcomes (UOs) Taopics and Sub-topics
(in cognitive domain) | |
4.10 Refractory material: Types, properties
Il

Unit -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,

5b Describe the given process priming and foaming, scales and
for sottening of the given sludges.
water sample 53 Water softening: lime soda process (hot
5c. Describe with sketches the lime soda and cold lime soda process),
| purification of the given type zeolite process, ion exchange process
of water {cation exchange and anion exchange)
5d. Describe the given type of of 5.4 Potable water treatment: Sedimentation,
was(e water treatment. coagulation, filtration and sterilization.
| 55 Waste water treaiment: sewage
treatment, BOD and COD of sewage
water; Reverse Osmosis. recycling of
waste water

Unit-VE  |6a Describe salient properties of (6.1 Fuel: Calorific value and ignition
Fuels and the given type of fuel temperature, ¢lassification
Combustio |6b  Explain the given type of 6.2 Solid fuels: Coal, Classitication and ‘

n | analysis of the given type of composition , proximate analysis,

| coal Ultimate analysis, Bomb calorimeter

fe. Caleulate the calorific value Carbonization of coke by Ot |
of the given solid fuel using Hofimann's oven
Bomb calorimeter 6.3 Liquid fuels: Fractional distillation of |

6d Describe composition, crude petroleum, boiling range,
properties of given gaseous composition, properties. Knocking, '
fuel witl: their applications cracking, octane number and cetane

te. Calculate the mass and number
volurne of air required for 6.4 Gaseous fuels: Biogas, LPG. and CNG. ‘
complete combustion of the
given fuel

Combustion equation ot gaseous fuels,
mass and volume of air required for
complete combustion,

Nete: To attain the COs and competency. above listed UOs need to be underiaken to achieve
the “Application Level " and above of Bloom's “Cognitive Domain Taxonormy”,

9, SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit | Unit Title Teaching |_ Distribution of Theory Marks
Nu, Hours | R u | A Total

- | Level | Level | Level | Marks
Physics | |
1 | Properties of matter and NDT | 14 03 05 06 14
Il | Tvpes of motion 09 02 02 06 10
[1I | Photoelectricity, X-Ray and LASER, 09 03 04 04 11
- Chemistry | | |

MSBTE Final Copy dt. 30,10,2017 Fage 7of 10 Iz
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| Unit | Unit Title ITeaching | Distribution of Theory Marks |
No. Hours R u | a Total |
Level | Level | Level | Marks |
IV | Metals, alloys, cement, refractory 12 02 04 06 12|
materials | [ |
V | Water treatment 10 02 03 06 | 11 |
VI_| Fuels and combustion. L0 03 04 05 | 12 |
Total 64 | 15 22 33 70 |

Legends: R=Remember. U=Understand, A=Apply and above Bleom s Revised taxonory)
Note: This specification table provides general guidelines to assist student for their learning
and (o reachers lo teach and assess students with respect to attainment of UQs. The actual
distribution of marks at different taxonomy levels (of R, U and 4) in the question paper may
vary from above table

10. SUGGESTED STUDENT ACTIVITIES
Other than the ¢lassroom and laboratory leaming, follewing are the sugpested student-related
co-curricilar activities which can be undertaken 1o acceleratz the attainment of the various
outcomes in this course:

a. Seminar on any relevant topic.

b Library survey regarding engineering material used in different industries

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

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies which the teacher can use to accelerate the attainment ot the
various learning oulcomes in this conrse:
a Massive open online courses (MOOCs) may be used to teach various topicsisub
topics.
b ‘L’ im item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be emploved to develop the culcomes
¢ About I5-20% of the topics/sub-topics which is relatively simpler or descriptive in
natwre is to be given to the students for seff-directed fearning and assess the
development of the COs through classroom presentations {see implementation
guideline for details)
d  With respect 1o item No.)0, teachers need to ensure to create opportunities and
provisions for co-crrriculur activities.
e Guide student{s) in undertaking micro-projects

12, SUGGESTED MICRO-PROJECTS

Only one micro-project is planned te be undertaken by a student assigried to him/her in the
beginning of the seniester. S/he cught to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration PrOs, UOs and ADOs. The micro-project could be industry application
based, internct-bused, workshop-based, laboratory-based or field-based. Each student will
have to maintain dated work diary consisting o7 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 I6 (vixreen} student engagement htotrs during the course,

\ln 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 contidence [n every

MSBTE Final Copy di. 30.10.2017 Page 8 of 10 2



T

Apmlicd Seiene

I' Sehoane

Applicd S¢iones

student to become problem sclver so that sthe contributes to the projects of the industry. A | 8. , L
suggestive list is given here. Similar niicro-projects could be added by the concemned faculty: | No. Title of Book Author Publication
a. Elasticity: Prepare working model to demonstrate the stress — stram behavior of 9 Engineering Dara, 5. S.; Umnare | 'S Chand and Co. Publication. New |
different wires of different thickness and material Chemistry 3.8 Delhi, 201, ISBN: 8121997658
b, Viscosity: Collect 3 to 5 liquids and prepare a working model to differentiare liquids 10 Engineering | Tain & 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 to demonstrate the 11 Engineering | Vairam, S. | Wiley India Pvt. Ltd New Delhi. |
conservation of energy and motion of an object in inclined plane. Chemistry ’ ' 2013, ISBN: 9788126543342
d. Photo Sensors: Prepare simple photo sensor using LDR o 10 | Chemistry for " Agnihotri, Rajesh Wiley India Pvt.Ltd New Delhi,
e.  Properties 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.
¢ Water treatment: ICoIIegII 3 to 5 water samples to find the dosage of bleaching 14’a I?&;Ff::n‘;:igEE%!E&?SE%S’&EI?::;EEI]5
powder requnre‘d forlits;stemilization - . b, hup:/inptel ac.infcourse.php?disciplineld=104
h Wa‘lgr analysis: Prepare model to find the scap foaming capacity of bore water on ¢ http:/perphysics phy-astr.gsu.edu/hbase/hph, htmt
,  addimon ofigodaash . . . . ) . d  www physicéc]assruom,com
i Fulcls: Prgpare chart showing different types of liquid fuels showing their calorific e. www fearofphysics.com
values and uses. s .
3 Cement: Collect different samples of cement and find their initial and final sefting i: m :g::?ﬁm:ao%:g:gpc?;]cszcme
time. ' A '
k Refractory materials: Prepare chart showing properties of refractory materials. hl ::Ef\;fiﬁt:;izﬂ;:::c%iend;com
1. Metal properties: Prepare chart showing different industrial application of metal and i- W vis] onlearning com
relate it with required property or properties using intemet. K w“w chem 1 com
m Alloy stecl: Find the effect of alloying elements like Mn, Cr, Ni, W, V, Co on 1. wwﬁnlineli-brary wiley.com
properties of steel. Prepare chart of showing percentage composition, properties and ml www rse.org ' '
industrial applications of different types of steel based on above alloying elements n. www.chemeollective.org
using internet. o wwwlwqa org '
13.  SUGGESTED LEARNING RESOURCES p. wwwem-eaorg
E\Sﬂ Title of Book Author Publication |
1 Physics Textbook Part | Narlikar, ). V.. Joshi. | National Council of Education :
1 and Part - Class X1 AW Mathur. Research and Training, New Delhi, |
Anuradha; ef af 12010, 1SBN : 3174505083
2 Physics Textbook Part | Narlikar, ).V ; Joshi, | National Council of Education
1 and part [ - Class A. W, Ghatak A K. ¢¢ | Research and Training, New Deihi,
X al 2013, ISBN : 8174506314
3 Engineering Physics Bhaitacharya, D. K., | Oxford Publishing, New Delhi,
Tandon Poonam ISBN:0199452814
4 Principles of Md. Nazoor Khan and | Cambridge university press; New
Engineering Physics -[ | Simanchala Panigrahi | Deihi, 2016 1SBN : 9781316635643
5 Engineering Physics Palanisamy, P. K SCITECH Publications, Chennai,
ISBN: 9788183711012
& Principles of Physics Walker, I, Halliday, Wiley Publications, New Delhi, 10"
D: Resnick, R edition [SBN: 9788126552566
7 Textbook of Avadhanulu, M. N.; $. Chand and Co., New Delhi, 201 A
| Engineering Physics | Kshirsagar. P. G ISBN: 9788121908177 A
g Engineering Agarwal, Shikha Cambridge university press ; \cé:ﬁa;[
Chemistry | Delhi, 2015 [SBN : 9781107476897
1\ EAR
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Program Name : Mechanical, Civil Chemical and Fabrication Technology and
Erection Engineering Program Group
Program Caode : AE/CE/CHIFG/ME/PT/PG

Semester : Second
Course Title : Applied Mechanics
Course Cade 122203

1. RATIONALE

In day-to-day working we come across different types of structures created for different
purposes and functions. While designing the structures, analysis of forces and stresses’ is an
imparant and prerequisite step. Correct analysis is possible only when one knows the types
and clfects of forces acting on the structures. This course provides the scope to understand
fundamental coneepts of laws of mechanics and their applications to different engineering
problems. This course is designed to provide basic understanding about the different tvpes of
forces. moments and their effects on structural elements. which will analysing different
structural svstems

2 COMPETENCY
The aim of this course is to help the student 10 attain the following industry identified
competency through varous teaching learning experiences:
+ Use principles of applied mechanies to solve broad-based engincering related
problems,

3. COURSE QOUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are 10 be
taught and implemented. so that the student demonstrates the following industry oriented
(COs associated with the above mentioned competency:

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

s B0 4 =T o R ) =]

4. TEACHING AND EXAMINATION SCHEME

| 'l;cc.;ctl‘i:cg Examination Scheme

| | I C:cTr | Theory Practical

LTl e [T e per |_ESE Pa Total ESE PA Tatal |
| Hrs.  Max Min | Max Min| Max | Min| Max | Min | Max | Min | Max| Min |
|32 q2 & 3 00028 30 00| 100 | 40 | 254 | 10 23 10 30 ]

(% Under the theory PA. Out of 30 marks, 10 marks are for micro-project assessment to
facititate mtegration of COs and the remaining 20 marks is the average of 2 tests to be laken
during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.
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Legends: L-Lecture; T — Twtorial/Teacher Guided Theory Practice: P - Practical: € - Credit.
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAFP (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 ontcomes 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,

' pre Lasprimes
' ' v in Anply principlo o
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sl e B[]
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aind bt [ifboct b freaclivena

Figure 1 - Course Map

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

- _ : Approx. ‘
R I
S Practical Qutcomes {PrOs) Unig Hrs
No. No. . |
required |
|

1 | Identify various equipment related to Applied Mechanics, I\:T 02 |
2 | Use Differential axle and wheel., I 02* |
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i, ApPprox.

S- Practical Gutcomes (PrOs) U,n . [;lprs. |
No. No. .

required |

| 3 Use Simple screw jack 1 02 |
| 4 Use worm and worm wheel. Il 02
3 Lise single or double purchase crab. 1 02
6 Use Weston's differential or wormed geared pulley block [ 02
7 Use force table to determine resultant of concurrent force systent n 02+

applying Law of Polvgon of forces, (Part-1} |

g Use force table to determine resultant of concurrent torce system m o2

applying Law of Polygon of forces. (Pant-1[) . |

9 Graphically determine resultant of concurrent foree system 1 02 |

1% | Graphically determine resultant of parallel force system. i8] 0z |

LI | Use Law of moment apparatus to determine unknown forces IV 02¢ |
12 | Apply Lami’s theorem to determine unknown force 1V 02
13 Determine support reactions for simply supported beam 1V 02
14 | Determine coefficient of friction for motion on hotizontal plane. v 02
15 Determine coefficient of friction for motion on inclined plane. |V 02
| 16 Determine centroid of geometrical plane figures Vi 02
Total o | 32

Note

i A suggestive list of Pr(s is given in the above table. More such PrQs can be added to
attain the COs and comperency. A judicial mix of minimum 12 or more practical need to be
performed. out of which. the praciicals marked as ™" are compulsory, so that the student
reaches the “Precision Level' of Dave s ‘Psychomoror Domain Tavonomy' as generally
required bv the industry

i The 'Process’ and ‘Product’ related skills associated with each Pr(Q is to be assessed
accerding 1o a suggested sample given below:

$.No. Performance Indicators | Weightage in %
Preparation of experimental set up . - 20
2 __Setting and operation _ — | 20
3 Safity measures | 10
4 - Observations and Recording B | 10
5 Interpretation of result and Conclusion - ' 20
6 Answer to sample guestions | 10
K Submission of report In time | 10
Total | 100

The above PrQs also comprise of the following social skills/attitudes which are Affective
Domain Qutcomes (ADOs} that are best developed through the laboratory/field based
CXperences:

Follow safety practices.

Practice good housekeeping

Demonstrate working as a leader/a team member,
Maintain tools and equipment,

Follow ethical practices

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

below:
s ‘Valuing Level’ in 1™ vear.
¢ Organising Level’ in 2" vear
¢ “Characterising Level” in 3™ year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The major equipment with broad specification mentioned here will usher in uniformity in
conduct of expeniments, as well as aid to procure equipment by administrators
| S Equipment Name with Broad $pecifications | Exp. |
| No. N | No.
: | Differential axle and wheel (wall mounted unit with the wheel of 40 cm | 4
|~ | diameter and axles are insteps oF 20 ¢cm and 10 ¢m reducing diameter -
[ 2 Simple screw Jack (Table mounted metallic body , screw with a pitch of 5 3
| © | mm carrying a double flanged turn table of 20 ¢m diameter. - | |
3 Worm and worm wheel {wall mounted unit with threaded spindle, load drum, 4 |
| 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 2 shaft of about 5
| 40mm dia Op the same shaft a geared wheel of 15 cm dia
5 | Double Purchase Crab winch (Having assembly same as above but with 5
| double set of gearing arrangement. } |
6 | Weston’s Difterential pulley block {consisting of :wo pulleys; one bigger and 6
| other smaller | i
| Weston's Differential worm geared pulley block (Consists of 2 metallic
2 {preferably steel) cogged wheel of about 20 cm along with a protruded load 6
drum of |0 ¢m dia to suspend the weights of 10 kg, 20 kg-2 weights and a 50
kg weights) :
8 Universal Force Table (Consists of a circular 40 ¢m dia. Aluminum disc, s 1o |
graduated into 360 degrees.) with all accessories. o
9 Law of mements apparatus consisting of a stainless steel zraduated beam 12.5 9 '
| mm square in section, 1m long, pivoted at centre o
_10 | Bean1 Reaction apparatus (The apparatus is with two circular dial type 10 kg 11
Friction apparatus for motion along horizortal and inclined plane {base to |
i which a sector with graduated arc and vertical scale is provided The plane 12 [
may be clamped at any angle up to 45 degrees paa. Two weight boxes (each
of 5 gm, 10 gm, 2-20 gm, 2-50 gny, 2-100 gm weight), - |
12 | Models of peometrical figures 13
MSBTE Final Copy dr. 30.00.2017 Pagedof 8 12
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3. UNDERPINNING THEORY COMPONENTS Unit | Unit Qutcomes (UOs) | Topics and Sub-topics
{in cognitive domain) | B
The following topics/subtopics should be taught and assessed in order to develop UQs in law of triangle and law of |  of force, Space diagram, force diagram.
_cognitive domain for achieving the COs to attain the identified competency. parallelogram polar diagram and funicular polygon, |
Unit [ Unit Qutcomes (UQs) Topics and Sub-topics Graphical method of determination of [
_ (in cognitive domain} resultant for concurrent and parallel co-
[Unit—1 {la. Explain concepts of the 1.1 Significance and relevance: Mechanics, planar force systems
Mechanics given terms. applied mechanics, statics. dynamics, Unit=IV  |4a Draw the free body diagram | 4. Equilibrium and Equilibrant, Free body
and force ||b Use the relevant units of |.2. Space. time, mass, particle, body, rigid Equilibriu for the given condition and Free body diagram, Analytical and
system various quantities in the body m 4b. Determine vnknown force graphical conditions of equilibrium,
given situations I.3. Scalar and vector quantity. Units of in the given situation using 4.2 Equilibrium of force systems analytically
le. Explain effects of a force on measurement (S1 unitsi- Fundamental Lami’s theorem 4.3 Lami’'s Theorem.
the given object units and derived units |4c Identify the types of beams | 4.4 Types of beam, suppons (simple, hinged,
I1d. Identify the force system |.4. Force — unit, representation as a vector required for the given roller and fixed) and loads acting on beam
for the given situation and by Bow’s notation, characteristics and situation, { vertical and inclined point load, UD
effects of a force, Principle of 4d. Determine reactions in the load, couple), span of beam
transmissibility ot force. Force system and | eiven type of beam 4.5 Beam reaction for cantilever, simply
| its classification. analytically and graphically. supported beam with or without overhang
— subjected to combination of Point load
Unit—11  2a Describe the components of |2 | Simple lifting machine, load, effort, and UD load or Vertical Point load and
Simple the given lifting machine. mechanical advantage, applications and couple
lifting 2b. Differentiate the working advantages. Velocity ratio, efficiency of ‘ 4.6 Beam reaction graphically for simply
machine principle of the given two machines, law of machine. supported beam subjected to vertical loads
types of simple lifting 2.2 1deal machine, friction in machine, only.
machines maximum Mechanical advantage and Unit— ¥V 5a Determine force of friction |3 1 Friction and its relevance in engineering,
2¢c. Determine velocity ratio, efficiency, reversible and non-reversible Friction and coefficient of friction types and laws of friction, limiting
efficiency and law of the machines, condition for reversibility I for the given condition. equilibrium, limiting friction, co-afficient
given simple lifting 2.3 Velocity ratios of Simple axle and wheal, 3b. Describe the conditions for of friction, angle of friction, angle of
machine Differential axle and wheel, Worm and friction for the give repose, relation between co-efficient of
2d. Calculate effort required worm wheel, Single purchase and double sitnation. friction and angle of friction.
| and load lifted by the given purchase crab winch, Simple screw jack, 3¢ Determine friction force in |5 2 Equilibrium of bodies on level surface
| simple lifting machine Weston’s differential pulley block, geared the given situation. subjecied to force parallel and inclined to
Qe Interpret the graphs afier pulley block. 5d. 1dentify the various forces plane
drawing them with the 2.4 Graphs of Load verses Effort, Load verses acting on a ladder forthe |5 3 Equilibrium of bodies on inclined plane
given data ideal Effort, Load verses Effort lost in given conditions using free subjected to force parallel to the piane
3f. Select the relevant simple friction, Load verses MA_ Load verses body diagram. only.
lifting machine required for Efficiency. B 34 FBD of ladder in friction o
the given purpose with Unit- VI 6a. Determine the centroid of |61 Centroid of geometrical plane figures
justification. Centroid geometrical plane figures (square, rectangle, triangle, circle, semi-
and centre and centre of gravity of the circle, quarter circle)
Linit- 11 3a. Resolve the given single 3.1 Resolution of a force - Orthogonal and of gravity given simple solid. 62 Centroid of composite figures composed
Resolution force Non Orthogenal components of a force, 6b Calculate centroid of the of not more than three geometrical figures
and 3b Calculate the resultant of moment of a force, Varignon’s Theorem. given composite plane 63 Centre of Gravity of simple solids (Cube.
compasitio the given force system 3.2 Composition of forces — Resultant, jamina cuboid, cone, cylinder, sphere,
n analyticalty analytical method of determination of 6c. Determine centre of gravity hemisphere)
3c. Determine graphically the resultant for concurrent, non concurrent of the given solids 6.4 Centre of Gravity of composite solids '
resultant of the given force and parallel co-planar force systems — | 6d Determine centre of gravity composed of not nore than two simpie
| system Law of triangle, parallelogram and of the given composite solids
3d Find the resultant of the polygon of forces solid,

given force system using,

3

Graphic statics, graphical representation
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Nete: To attain the COs and competency, above listed UQs need to be undertaken to achieve
the ‘Application Leve!” and above of Bloom's 'Cognitive Domain Taxonomy
9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks |

No. Hours R U A Total
| | Level | Level | Level | Marks |
| | Mechanics and Force System 04 02 02 02 06 |
Il | Simple Lifting Machines. 08 02 04 06 12 |
11l | Resolution and Composition 10 |02 | 04 08 14 |
[V_ | Equilibrium 10 02 02 10 4 |

V | Friction 08 02 04 | 06 12

V1 | Centroid and Centre of Gravity 08 02 02 03 12
Total 48 | 12 18 40 70 |

Legends: R=Remember. U=Understand. A=Apply and above (Bloom s Revised taxonomyj
Note: This specification table provides general guidelines to assist student for their learning
and 10 teachers to teach and assess students with respect to attainment of UOs The actual
distribution of marks ai different taxonomy levels (of R U and A) in the question paper may
vary from above (gble

10, SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricilar activities which can be undertaken to accelerate the attainment of the various
outcomes in this course:
a Collect five different photographs indicating concurrent, parallel, general force system
in equilibrium.
b Prepare a table of type of machine and relevant industrial application
¢ Collect five different situations where law of moment plays an important role
d Prepare models representing various tvpes of supports (hinged, roller and fixed)
e 1lustrate situations wherein friction is essential and not essential,
t. Prepare models in the form of geometrical figures and solids and locate centroid and
centre of gravity of them,

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the amtainment of the
various outcomes in this course:

4. Massive open online courses (MOOCsy may be used to teach various topics/sub
topics.

b ‘L’ in item No. 4 does nol mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed 10 develop the outcomes.

¢ About 15-20% of tire tepics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-direcred learning and assess the
development of the COs through classroom presentations (see implementation
guideline for detailsy

d. With respect {o item No |0, teachers need (o ensure to create opportunities and
provisions for co-carricudur activities

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

12, SUGGESTED MICRO-PROJECTS
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Only one mfh.-n—projecr is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. $/he ought to submit it by e 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 ficld-based. Each student will have
to maintain dated work diary consisting of' individual centribution in the project work and give
asctninar presentation of it before submission, The total duration of the micro-project should
not be less than 16 (sixreen) student engagement lrours during the course

In the first four semesters, the micro-project could be group-based. However, id higher
sentesters, it should be individually undertaken to build up the sk
0t to become problem solver so that s'he contributes to the pr

1d confidence in every
cets of the industey, A

suggestive list is given here, Similar micro-projects could be added by the concerned faculin
a T ypes of Forces: Prepare chan showmg real-life examples mdlcatmg various types of
forces

b Lifting Machine: Collect photographs of specific simple lifting machine and relate
these machines with the machines being studied and prepare models of simple litting
machines using tools in "MECHANG and "MECHANIX"

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

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

¢ Friction: Prepare chart regarding type of friction in various field conditions and
collect data regarding coeflicient of friction by referring books, Determine coetficient
of friction for three different types of surfaces

f. Centre of Gravity: Prepare a chart of sitvations wherein concept of Centre of Gravit ¥
18 vital.

13. SUGGESTED LEARNING RESOURCES

: |
. Title of Book Author Publication |
|| Applied Mechanics . Khormi, RS, S.Chand & Co.New Delhi 2014 '

. | [SBN: 9788121916431
‘ 2 | Engineering Mechanics ‘ Ramamrutham. S | S Chand & Co. New Delhi 2008
1SBN-9783187433514

3 | Foundations and 'Ram, H.D; Cambridge University Press,
‘ ‘ Applications of Applied | Chauhan, A K Thomson Press india Ltd, New
Mechanics Dethi, 2015. [SBN: 9781107499836 |
4 | Engineering Mechanics- | Meriam, ] L ; Wiley Publication. New Delhi, |
Statics, Vol. | . Kraige, L.G ISBN: 978-81-265-4396 -

14, SOFTWARE/LEARNING WEBSITES
hitpefAwvwwv.asnu. com.au
wuww voutube.com for videos regarding machines and applications. friction

www.nptel ac.in
wivw discoverviorengineers com

[ =TF A ]
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Program Name
Program Code
Semester
Course Title

Course Code

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

: Second

s Applied Mathematics

1 22206

1. RATIONALE

Applied Mathematics ‘1 Sehieme

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

2. CONMPETENCY
The aim of this course is to help the student 1o attain the following industry identified
competency through various teaching learning experiences:
+ Solve mechanical engineering related problems using the principles of applied
mathematics,

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 oriented
COs associated with the above mentioned competency:
a. Calculate the equation of tangent, maxima, minima, radius of curvature by
differentiation,
Solve the piven 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
Utilize basic concepts of probability distribution to solve elementary engineering
problems

[+ I = o R

4. TEACHING AND EXAMINATION SCHEME

5, COURSE MAP(with sample COs, Unit Outcomes t.e. UOs and topics)

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

6. SUGGESTED PRACTICALS/ EXERCISES
The tutorials in this section are sub-components of the COs to be developed and assessed in
the student to lead to the attainment of the competency.

Teachiog | Examination Scheme
S_chnme |
| C"‘-““L Theary Praciical
L] e [T e [ ESE (Y Tl | TSE PA_ | Tawl
Hrs. |Mlax |Min | Blax Min | Max | Min| Max Min | Max | Afin | Max | Min
[4l2] -] & | 3 [m]2]|30 00| 100 40| — = ~= = [ =] =

7

(*}: Under the theory PA. Qut of 30 marks, 10 marks are for micra-project assessment to
faciitare mtegratron of COs and the remaming 20 marks 15 the average of 2 tests (o be taken
during the semester for the assessment of the cognitive domain UOs required for the
atigirment of the COs.

Legends: L-Lecture: T - Tutorial/Teacher Guided Theory Practice: P - Practical; C = Credi g ;"
ESE - End Semester Examination, PA - Progressive Assessment . v
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P?n Tutorials l]::)“ Hrs,
|- _ " Required |
[ ' | Solve problems based on finding wvalue of the function at I .
| different points L
| 5 | Solve problems to find derivatives of implicit function and I 7
T | parametric function -
|3 | Solve problems 1o find derivative of logarithmic and I 3
| exponential functiens, -



Applied Mathemarics I Scheme
s. . Unit | ApProx. ||
No. Tutorials No. Hrs.
el _ Required
| 4 Solve problems based on finding equation of tangent and| I | 5
normal . ‘
5 Solveproblems based on finding maxima, minima of function ‘ I 2
| and radius of curvature at a given point.
6 Selve the problems based on standard formulae of integration. II 2
4 Solve problems based on methods of integration. substitution, II 5
partial fractions
| 8 Salve problems based on integration by parts II 2
9 Solve practice problems based on propertics of definite 1 5
integration.
00 Solve practice problems based on finding area under curve, area 11 5
between two curves and volume of revolutions.
1 Solve the problems based on formation, order and degree of | IV 2
| differential equations _
2 Develop a model using variable separable method to related v 5
~  engineering problem.
13 Develop a model using the concept of linear differential v 5
equation to related engineering problem
14 Solve problems based on Binomial Distribution related (o v 5
engineering problems | 1
(5 Solve problems based on Poisson Distribution related to| V » :
engineering problems. _J
16 Sol\_fe problems based on Normal Distribution related to v 2
enginesring - ) |
Total | 32 |

Note: The above tutorial sessions are for guideline only. The remaining rtorial hours are for
revision and practice

7 MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

8. UNDERPINNING THEQRY 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 Outeomes (UQs)
L (in cognitive domain)
| Unit—1 la. Solve the given simple probleras
Ditterential based on functions
Calculus 1b. Solve the given sinple problems
based on rules of difterentiation.
fe. Obtain the derivatives of
logarithmic, exponential
funzfions
ld  Apply the concept of
difterentiation to find given

Teogpics and Sub-topics

L1 Functions and Limits :

a} Concept of function and simple
examples

b) Concept of limits without examples,

1.2 Derivatives :

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

b} Derivative of composite functions
{chain Rule}, implicit and
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Unit Unit Qutcomes (UQs) Topics and Sub-topics
L (in cognitive domain)
equation of tangent and normal | parametric functions.
le. Apply the concept of c) 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 withot
examples. [
b) Equation of tangent and normal
¢) Maxima and minima ‘
d) Radius of curvature
. |
| Unie=11 2a Solve the given simple 21 Simple Integration: Rules of
Integral problem(s) based on rules of integration and integration of \
Calculus Integration standard functions.
2b Obtain the given irtegral(s) 2.2 Methods of Integration:
using substitution method. a, Integration by substitution.
2¢. Integrate given simple functions | b Integration by parts ‘
using the integration by parts cl Integration by partial fractions
2d Evaluate the given simple
integral by panial fractions
| Unit= M1 3a Solve given simple problems 31 Definite Integration:

Applications
of Definite
Integration  3b

based on properties of definite
integration

Apply the concept of definite
integration to find the area
under the given curve(s)

a) Simple examples

b} Properties of definite integral
(without proof} and simple
examples.

32 Applications of integration :

je. Lhilize the concept of definite aj Area under the curve
integration to find area between | b)  Area between two curves
[ given two curves c) Volume of revolution
3d. Invoke the concept of definite
integration to find the volume of |
revolution of given surtace |
Unit-1¥ Ja. Find the order and degree of 4.1 Concept of differential equation |
First Order given differential equations. 4.2 Order, degree and formation of |
First Degree 4b. Form simple differential differential equation |
Differential equations for simple given 4.3 Solutton of differential equation
Equations engineering problem(s). a  Variable separable form.
| ic. Solve given differential b. Linear difterential equation
equations using the method of 4.4 Application of different’al
variable separable | squations and related engineering
4d. Solve the given simple problems,

problem{s) based oa linear
differential equations
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Unit =¥ | 52 Make use of probability 5.1 Prabability distribution
Probability distribution to identify discrete | a. Discrete Probability distribution
Distributio and continuous probability b. Continuous Probability distribution.
n distribution 5.2 Binomal distribution.

5.3 Poisson’s distribution.
54 Normal distribution

5b Solve given problems based on
repeated trials vsing Binomial
distribution.

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

5d Utilize the concept of normal
distribution to solve related
engineering problems

Note: To artain the COs and compelency, 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

Uni | Unit Title Teaching |  Distribution of Theory Marks
t ' Hours R U A Total |
Mo. I |  Level Level Level | Marks
[ | Differential calculus 20 0 04 08 12 24
1l | Integral caleulus 14 | 02 06 08 16
NI | Applications of Definite w0z 02 04 08
| Integration,
| 1V | First Order First Degree 08 0z 0z 04 08
Differential Equations
V | Probability distribution.. 12 02 05 07 14
Total 64 12 23 35 70|

Legends: R=Remember, U=Undersiand, A=dApply and above (Bloom s Revised 1axonomy)
Nore: This specification iable provides general guidelings to assist student for their learning
and 1o teachers (o teach end assess with respect (o attaiviment of UOs. The actual distribution
of marks at different taxononty levels fof R U and A) in the question paper may vary from
above table

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

a. |dentify engineering problems hased on real world problems and solve with the use of

free tutorials available on the imternet.

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

¢ Use Mathcad as Mathematical Tools and solve the problems of Calculus.

d  ldentify 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
Prepare a seminar on any relevant topic based on applications of probability
distribution to related engineering problems.

” oo
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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 topics/sub
topucs.
b. ‘L’ in itern No. 4 does not mean only the traditional Jecture 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 10 be given 1o the students for self-directed learning and assess the
development of the UOs/COs through classroom presentations (see implementation
guideline for details).
d.  With respect to item Ne.10, teachers need to ensure to create opportumities and
provisions for co-curricular activities
e. Guide student(s} in undertaking micro-projects.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester 10 develop the
mdustry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an mntegration of UOs and ADOs. The micro-project could be industry application based.
intemet-based, workshop-based, laboratory-based or field-based. Each student will have to
maintain dated work diary consisting of individual contribution in the project work ang give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixreen} student engagement Ironrs 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 3o that s/he contributes 1o the projects of the industry A

suggestive {ist 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 m case ol

sliding of a vehicle

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

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

Prepare charts displaying volume of irregular shapes using concept of integration

Prepare models using the concept of differential equations for mixing problem

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

Prepare models using the concept of differential equations for population growth

Prepare models using the concept of differential equations for thermal cooling

Prepare a chart of binomial distribution by collection of suitable manufacturing

industry base data

i Prepare a chart of normal distribution by collection of suitable manufacturing industry

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

TR o O (=2

SUGGESTED LEARNING RESOURCES

‘is
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Applied Matheinalics

[* Scheme

o | ‘Title of Buok Author Publication
| | Higher Engineering Grewal, B.S Khanna publications, New Delhi , 2013 |
| Mathematics ISBN: §174091955 __
2 | A Text Book of Dutta, D New Age Publications, New Delhi, 2006,
Engineering Mathematics ‘_ ISBN-978-81-224-1689-3
3 | Advanced Engineering | Krezig, Ervin | Wiley Publications, New Delhi, 2016
Mathematics [SBN:978-81-265-5423-2, |
4 | Advanced Engineering | Das, HK. | 8. Chand Publications, New Delhi, 2008,
Mathematics ISBN:9788121903455 .
5 | Engineering Muthematics, Sastry, $.8. | PHI Leaming, New Deihi, 200%
|| Volume 1 (4" cdition) ISBN-978-81-203-3616-2,
& | Comprehensive Basic Veena, G.R. New Age Publications, New Delhi, 2005
Mathematics, Volume 2 ISBN: 978-81-224-1634-8
7 | Getting Started with Pratap, Rudra = Oxford University Press, New Delhi,
MATLAB-?7 ‘ 2009, ISBN: 10: 0199731241
8 E%ineering Mathematics | Croft, Pearson Education, New Delhi 2010
(3" edition). Anthony | ISBN: 978-81-317-2605-1
14. SOFTWARE/LEARNING WEBSITES
a.  wwwacilab.ore/ - SCI Lab
b www. mathworks.com/products/matlab/ - MATLAB
¢.  Spreadsheet applications
d.  wwwdplot.com/ - DPlot
e.  www.allmathcad.com/ - MathCAD
f. www wolfram.com/mathematica/ - Mathematica
g http:/ifossee.in/
b htps://www khanacademy.org/math?gelid=CNqHuabCys4CFdOJaAoddHoPig
i. wwweasycalculation.com
J- www math-magic.com
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Enmgricerog Deow ing I' Seheme Engincering Drawing I Scheme
Program Name : Mechanical Engineering Program Group
. 4, COURSE MAFP (with sample COs, PrOs, UOs, ADOs and topics}
Program Code il S This course map illustrates an overview of the flow and linkages of the topics at various levels
Semester : Second of outcomes (details in subsequent sections) to be attained by the student by the end of the
Course Title : Enginecring Drawing course, in all domains of _Icammg in terms of the industry/employer identified competency
depicted at the centre of this map.
Course Code 122207 = A0 B i Al o A0

1. RATIONALE ]
Engineering drawing is the language of engineers. The concepts of drawing language are used B ikl
in visualizing the situation, materializing the ideas, conveying the instructions which are used Tt
in carrying out engineering jobs. The course aims at developing the ability to draw and read

projections of lines/planes/solids and develops imagination and translating skills in drawing
orthographic sectional, missing views and auxiliary views of common engineering
components. Knowledge of conventional representation of various joints helps to read and

\ ol Temdmn e el !
= sislhbe 1 sirmg 4

Y
€00 - Ui e g

T st o

draw various production drawings. This course also aims at building foundation for further 4 b s st )

courses related to engineering drawing and other allied courses in coming semesters. i i, —_— <

2. COMPETENCY oo (i ) e ':
This aim of this course is to help the student to attain the following industry identified R~ P R o s o R :

Sl v

competency through various teaching leaming expeniences: '
e Prepare enginecring drawings using prevailing drawing standards and i
instruments

Tifttpsgrypdie
wrd i R

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 indusery oriented
COs associated with the above mentioned competency:

S g
7L Coran it
4 i) jrmm T Reiitee
== il iy gtz v o

a. Draw projections of 2D and 3D standard regular entities.
b. Draw sectional views of objects. g
¢ Draw orthographic sectional and missing views,
d. Draw auxiliary views of objects. - ey it
¢ Use various drawing codes, conventions and symbols as per 1S SP-46 T n e
. Draw free hand skeiches of given engineering elements,
4. TEACHING ANTD EXAMINATION SCHEME 4’—:[:.;...,,;;.,:"‘ N At s
'I‘;(:::::::::‘g : Examination S¢heme | Fi -
S i . —— igure I - Course Map
; Thenry Practieal
L [ T e _ESE PA_ | Total ESE | 0 Tetal
Hrs, Max | Mlin | Max Min | Max | Ain| Max | Al | Mas | Min | Max | Min 6. SUGGESTED PRACTICALS! EXERCISES
| 3l=13| 7 | 3 00| 2 30 00| 100 | a0 | 2358 10 s e 50 20 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.

(%) Under the theory PA. Ow of 30 marks, [0 marks are jfor micro-project assessment fo
facifitate integration of COs and the remaining 20 marks is the average of 2 tesis 1o be taken
during the semesier for the assessment of the cognitive domain LOs required for the

attaimnent of the COs, S | Unit Approx.

Legends: L-Lecture, T - Tutorial/Teacher Guided Theory Practice; P - Practical; C = Credit, AN ’ Practical Qutcomes (PrOs) ; Hrs,
i ) o, No, ;

ESE - End Semesier Examination; PA - Progressive Assessment Required |
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| 730, Draw free hand sketches/conventional representation of: ¥l 02

Enginvering Draming b Sclumi
.| Approx. |
S ‘ Practical Gutcomes (PrOs) | Unit Hrs |
0. No. N
| Required |

i Rivet heads(] sheet, at least 10 sketches/conventional
| representations)
i Riveted joints: Lap Joint — Single and Double Riveted

i Butt Joint - Single Strap, Double Strap. ‘
ii. Foundation bolts: Eye and Lewis

. Couplings: Muft, Protected Flange and Flexible Flange

[ 31 | Draw free hand sketches/conventional representation of: ‘ Vi 02
ii. Pulleys: Rope and V-Belt.

Engineuring D ing *I" Seheme
.| Approx.
NS ’ Practical Qutcomes (PrQs) URit ll)-[prs. |
0. No. X
- i - Required
| Draw twe problems on projection of straight lines Part [ 1 02+
—2 Draw twa problems on projection of planes Part [[ I 02
3 Draw projections of Regular polyhedron. Part | I 02*
4 | Draw projections of Regular polyhedron. Part il 1 02
5 | Draw projections of Regular prisms. Part 111 Il 02
| 6. | Draw projections of Regular pvramids Part. [V | 02
; Draw projecticns of Regular solids of revolution Part V | n 02
| |
| 8 | Draw sectional views and true shape of the section for the solids | 111 ‘ 02*%
mentioned in S No.3-6. Part | ‘
9 | Draw sectional views and true shape of the section for the solids 1M 02 |
mentioned in § No 3-6 Part 1 |
10. | Draw sectional views and true shape of the section for the solids I 02 '
mentioned in § No.3-6 Par Ill
IT | Draw sectional views and true shape of the section for the solids 1 02z
| mentioned in § No.3-6 Pant [V . |
12| Draw sectional views and true shape of the section for the solids | il 0z '
mentioned in S No.3-6 Part V - — .
13_ | Draw two probiems on sectional orthographic views Part | [ v [ o2+
L4 Draw two problems on sectional orthographic views Part [ 1Y 02
15 | Draw twe problems on sectional orthographic views. Part 111 1V 0z
16 | Draw two problems on sectional orthographic views. Part 1V IV 02
_17. | Draw two problenis on missing views. Part | - Vol 0z |
.18, | Draw two problems on missing views, Part 11 |V 02 |
19 | Draw two problems on missing views. Part [l[ |V 02
20 | Draw two problems on missing views. Part [V | v | 7
21 | Draw two problems on missing views, Part ¥ \ 02
22, | Draw two problems on missing views. Part V1 v 02
23 Draw auxiliary view from the given orthographic views - one v 02
problem. Part |
24, Draw auxiliary view from the given orthographic views - one v 02
problem. Part 11
25 | Draw auxiliary view from the given orthographic views - one v 02
| | problem. Part 11l
26 | Draw principal view from the given auxiliary view and other vV 02
| | principal view - one problem. Part [V
| 27| Draw principal view from the given auxiliary view and other v 02
principal view - one problem. Part V )
| 28 | Draw principal view from the given auxiliary view and other v 02
principal view - one problem. Part VI it
29. | Draw free hand sketches/conventional representation of: VI g2¢ 1
MSBTE Final Copy dt 30 102017 Pape 3 of 5 | AT
ot/

i Welding joints. |
ii. Common engineering materials used in practice and their
conventional representation in section.
Total i | 64
7 compulsory practicals to be performed
Note
i A suggestive list of practical PrQs is given in the above table, more such practical PrOs
can be added to attain the COs and competency
ii. The “Process™ and 'Product’ related skills associated with each PrO is 1o be assessed
according o o suggested sample given below

- Performance Indicators | Weightage in
Nu. | Yo
|| Neatness. Cleanliness on drawing sheet | 10
2 | Uniformity in drawing and line work 4]
3 | Creating given drawing 40
4 | Dimensioning the given drawing and writing text _ 20 |
5 | Answer (o sample questions w
6 | Submission of drawing in time 10 |
Total 100 |

The above PrOs alse comprise of the following social skillsfattitudes which are Affactive
Domain Outcomes {ADOs) that are best developed through the laboratory/field based
CXpErences!

a. Follow safe practices to operare drawing instruments.

b. Follow cleanliness and neatness.

¢ Follow ethics and standards

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

* “Valuing Level” in 1¥ year

* ‘Organising Level’ in 2™ year

e ‘Characterising Level’ in 3" year.

MSBTE Final Copy dt 20102017 Page 4 of 9 [
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b

Engincermg Draving

I' Scheme

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

Enwwncering Drawing

I Schini

Nso Equipment Name with Broad Specifications l?qxg.
l Drawing Table with Drawing Board of Al or fuil imperial size All
2 Drawing sheet of A2 or half imperial size All
| 3 Models of various types of solids 2 |
4 Models of cut section of various solids 3 '
5 | Models of cut sections of objects 4 |
6 | Models of Mechanical Components 5
7 | Models of objects with inclined surfaces 6
§ | Specimen library of various rivet heads, foundation bolts, welding joints, 7
valves and pipe fittings
9 | Set of various industrial drawings being used by industries | Al
10 | Set of drawings sheets mentioned in section 6.0 could be developed by LAl
experienced teachers and made available on the MSBTE portal to be used as
. reference/standards
| 11 | Drawing equipment’s and instruments for class room teaching-large size: All
a, T-square or drafier {(Drafiing Machine}
b. Setsquares (45 and 30°- 60"
¢. Protractor
d. Drawing instrument box (containing set of compasses and dividers)
12 | Interactive board with LCD overhead projector All

Unit Unit Qutcomes (UQs) | Topics and Sub-topics
{in cognitive domain) _
of solids | 2b. Explain orientation of a} Regilar Polyhedron — Tetrahedron,
axis with respect to Hexahedron (cube)
projection planes b)Y Regular prisms and Pyramids —
| 2¢. Draw projection of given Triangular, Square, Pentagonal,
standard regular solids Hexagonal
like polyhedron, prisms, ¢} Regular solids of Revolution — Cylinder,
pyramids, solids of Cone, Sphere.
revolution. With Axis:
i.  Perpendicular to one of the principal |
projection plane.
ii.  Inclined to one of the principal plane and
parallel to the other.
iii.  Parallel o both principal planes
Unit- 11 | 3a. Describe cutt_ing planes 3.1 Sectional Views and True shape of the |

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

Unit Lnit Qutcomes (UOs) Topics and Sub-topics
{in cognitive domain) .
| Uinit=1 la. Classify various 1.1 Projection of straight lines with following
Projection positions of lines with positons:
of straight respect to projection a) Parallel to both the planes
lines and planes. b} Perpendicular to one plane
planes 1b. Draw projection of lines c) Inclined i one plane and parallel to the
in different positions | other.
based on given situation, d) Inclined to both the planes.
le. Classify various types of | 1.2 Traces of a Line.
planes according to 1.3 Projection of PMlanes with following |
onentations. orientations:
1d. Draw projection of i Plane parallel to one principal plane and
planes with different perpendicular to the other
origntations based on ii. Plane inclined to one principal plane and
given situation perpendicular to the other
Unit-11 2a. Classify various types of 2.1 Types of Solids
Projection solids, 2.2 Projection of the following solids:

MSBTE Final Copy dt 30 10 2017
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Sections of

and their orientation with

section for the solids mentioned in Unit 1l

solids respect to given solid and | with section plane in following positions:
projection planes, i parailel to one of the principal projection
3b. Explain significance of plane
sectional view and tree il inclined 1o one and perpendicular to the
shape, other principal projection plane
3¢. Draw sectional view of  Note: Position of solid is restricted to the
given solid. Jollowing:
3d. Draw true shape of the 1. Axis parallel to both principal projection
section of given solid planes
with mentioned axis | ii.  Axis perpendicular to one and parallel to |
orientation | the other principal projection plane |
|
Unit- IV 4a. Classify various types of | 41 Cutting plane line i
Sectional sectional views 4.2 Types of sectional views: Full section,
orthograp | 4b. Explain sectioning and Half section, Partial or broken section,
hic views hatching conventions Revolved section, Removed section, offsel
d4¢. Convert pictorial views section, Aligned section.
of given object into 4.3 Sectioning conventions
sectional orthographic 4.4 Batching or section lines
views, 4.5 Conversion of pictorial views into
4d Interpret the given sectional orthographic views
drawing
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
and from given situation 5.2 Auxiliary planes and views
Auxiliary | 5c. Interpret given Auxiliary | 5.3 Draw Auxiliary view from the given |
views view orthographic views
5d. Draw Auxiliary view 5.4 Complete the partial view from the given
based on given situation. auxiliary and other principal view
Unit VI 6a. [dentify various ' | 6.1 Draw Free hand sketches/conventional

MSBTE Final Copy dt. 30.10.2077
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Free Hand engineering components representation of:
sketchesfco and their materials inthe | 1 Rivet heads
nvenfional given sectional view i Riveted joints: Lap Joint — Single and

Engineering Druwing 1" Sehemw

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

Topics and Sub-topics

representa | b Draw Free hand Double Riveted, Butt Joint — Single strap,
tion sketches/conventional Double Strap
represenlation of given iii  Foundation bolts: Eye and Lewis
engneering components.  iv - Couplings: Muff, Protected Flange and
Flexible Flange
v Pulleys: Rope and V-Belt
vi  Welding joins
6.2 Common engineering materials used in
above components and their conventional
representation in section. |
Note: To attain the COs and competency, above listed UOs need 1o be underiaken o achieve
the ‘dpplication Level” of Bloom's ‘Cognitive Domain Taxonomy'

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

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

| Projection of straight Lines and 10 - 02 08 | 10 |

Planes

I | Projection of solids 06 - 02 10 12
11 | Section of solids 08 - 02 10 12
IV | Sectional orthographic views 08 - 02 0 | iz
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

Legends: R=Remember. U=Understend, A=4pply and above (Bloom s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and 10 teachers i teach and assess students with respect (o auainment of LOs. The actual
disiribution of marks at different taxonomy levels (of R, U and A} in the question paper may
vary from above table

10, SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-citrricular activities which can be undertaken 10 accelerate the attainment of the various
outcomes in this course:

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

i. Minimum 5 problems each on Unit No 1 to VI,
i. Frée hand sketches. All types of machine elements mentioned in Unit no-VL.
iii. MNote- Problems on sheet and in the sketch book should be different.

b Students should collect Production drawings, Layouts from nearby' '_ i

workshops/industries and try visualize the part from the given views.

MSBTE Final Copy dt 30.10.2017 Page 7 of 9 [P

Enginvering D ing

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

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

11 SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES {if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a.  Massive open online courses (MOOCs) may be used to teach various topics/sub
topics
b ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes
¢ About 15-20% of the repics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the swdents for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities,
Guide student(s} in undertaking micro-projects
Show video/animation films to explain sectional orthographic and missing views and
other topi¢s
Use charts and industrial drawing/drawing sheets developed by experienced faculty to
teach standard symbols and current industrial/teaching practices.
Assign different types ot micro projects
Use wooden models to explain the problems.
Show the actual parts / models of machine elements mentioned in Unit VI
Use Computer Aided Instructiona) setiware for teaching various concepts

- I

Frim = 5 =

12.  SUGGESTED MICRO-PROJECTS

Only one micro-projecr is planned to be undertaken by a student assigned to him/her in the
beginning ol the semester. S/he ought 1o submit it by the end of the semes
industry oriented COs, Each micro-project should encompass two or more COs which ere in
fact, an integration of PrOs, UOs and ADOs. The micro-praject 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
g semmar presentution of it betore subniission. The total duration of the micro-project should
not bie less than 16 (sixteen) student engagement hosrs during the course.

o develop the

In the first four semesters, the micro-prajeet could be 2roup-based. However, in higher
semesters, it should be individually undertaken to build up the skill and confidence in every
fent to become problem solver so that she contributes to the projects of the ndusiry.
suggestive list is given here, Similar micro-projects could be added by the concerned faculty
a.  Wood/Thermocol Related Jobs: Students should use the wooden/thermocol models

F \ and verify the correctness of views drawn in the proslems solved in the sketch baok
] b.  Production drawings: Each student of the bawch 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 dt 30 102017 Page 8 of 9 Iz



- Engincering Dmwing ‘T Schome

¢. Production drawings: Each student should be given 10 probiems in which two views
of the ohjects are given with missing lines. Student should identify the missing lines
and complete the views,

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

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

13. SUGGESTED LEARNING RESOURCES

| S TideofBook | Author | Publication
1 L .| Charotar Publishing House Pvt. Anand,
Engincering Deawing | Bhatt, ND. | i) 4 ISBN No, 978.93.80358.55.0
3 Charotar  Publishing House Pwvi. Ltd

Machine Drawing | Bhatt, ND.; | 0 on " Gujarat, ISBN No. 978-93-80358-
Panchal, V. M 69-7

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

5 | Machine Drawing, Singh, Ajeet Tata MeGraw Hill Education, New Delhi
. ISBN No.: 0 -07-065592-3
6. | Engineering Drawing | Agrawal, Tata MeGraw Hill Education, New Delhi
Basant; ISBN No. 19): 0— 07 -066863 - 9
Agrawal, C. M.

14, SOFTWARE/LEARNING WEBSITES

http:/www. youtube com/watch?v=01 YPja2wCY(Q
htp:/www.youtube com/watch?v=9AGD4tih)Cgé feature=plcp
http: A youtube com/watch®™=n63NU32inOU

http: /A youtube.com/watch?v=tyR VsSsNiUQ

hitp://www youtube. com/watch?v=_M3eY B6056M

http: #www youtube. com/watch?v=UyROl-bAMud

hittp=//www youtube.com/watch?v=eix8xbqb93s

httpz/iwww, youtube com/watch?v=k WOL61tDTBc

http:/Awww youtube. com/watch?v=gIbrO2jtoaB & feature=related
hitp:#/www youtube.com/watch?v=P XgkBad GHEE
Engineermg Graphics & Drawing v 1.0 from Cognifront

FoR I R, N - =2
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B Commynicauom using Compnigrs Couese Crader 23009

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

Program Code; CE/CR/CS/CH/PSICAM/COAFICW/DE/ENVEN/EQ/ET/EX/TE/MU/EE/
EF/EUVASACIAE SFG/ME/PG/PT/MC/TX/TC

Semester : Second

Course Title : Business Communication Using Computers

Course Code : 22008

Iz RATIONALE

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

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

e Communicate ¢ffectively and sKkillfully at workplace.

3. COURSE OUTCCOMES (COs)
The theary, 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
C0s associated with the above-mentioned competency:

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

LA =T =

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Schome |
| Credit Thenry Praciical e
Ll T Paper |__ESE [ Total £SE PA Tatal
| Heso | 3ax | Min | Max | Min | Max | Min | Max Min | Mlax | Min | Max | Mis
e |z || 2 b e - | = - - - - | 3s 14 153~ | 06 30 20

{~'3: For only practical courses, the PA (13 marks) has two components under practical marks
i the assessment of practical has a weightage of 60% (ie 02 _marks) and micro-project
assessment has a weightage of 40% (i.e.06 marks). This is designed to facilitate attainment
COs holistically, as there is no theory ESE.

E . atren iy, Comp Comrw: Codle ZT00T

Legends: L-Lecture: T — Tutorial/Teacher Guided Theory Pracuce, P - Praciical. C = Credn.
ESE - End Semester Examination: PA - Progressive Assessment,

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

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

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

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

assessed in the student for the attainment of the competency.

| . Approx.
S Practical Qutcomes (PrOs) lj,.mt Hrs.
Na, No ;

| required
1| Explain the importance of business communication for an [ 2

organizalion using case study

MSBTE - Final Copy Dr. 30102017 Page 1 of 8
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Busi i ication using C;

Course Code: 220M4

.. | Approx.
],30 Practical Outcomes (PrQs) Cinit Hrs
o required
2 | Draft a job application letter with resume using computer. Vo 2
3 | Mention the examples of body language use at workplace with 1l ‘ 2*
| suitable pictures and images.
4 Prepare a minutzs of meeting and mail it to given email address VI 2
5 | Write the importance and guidelines of presentation skills. I 2*
6 | Draft a detailed Progress Report. | IV 2%
7 | Organize a debate on types of communication. | 1& 2
II
8 | Summuarize an industry report using techniques of summarizing. LIV 2
9 | Dratt a complaint letter on given topic. vV 2 |
10 | Design Powerloint presentation on any technical topic. 11 2* |
L1 | Explain the ¢ight principles of effective communication. |1 2¢ ]
12 | Explain various non-verbal codes with examples. 11 2
13 | Explain the importance of personal appearance stating tips of 11 2
| grooming for a professional. N
14 | Draft a memo on given topic. B vV 2
15 ' Present any Two barriers to communication using case study [ 2*
16 | Present a technical paper using 1EEE format | 2*
32

Note

i A suggestive list of practical LOs is given in the above table. more such practical LOs
can be added 1o atiain the COs and competency. A judicial mix of minimum 12 or more
practical LOs/tutorials need 1o be performed, out of which, the practicals marked as **
are compulsory. so that the student reaches the ‘Precision Level' of Dave's

‘Psychomotor Domain Taxonomy' as generally required by the industry. The size of
batch for the practical should not exceed more than 21 students serictly for the
maximum attaivnment af COs and Pros,

il Hence, the 'Process” and 'Product’ related skifls associated with each LO of the

lfabaratoryiworkshop/field work are to be assessed according to a suggested sample

grven below!

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

| IN?U Equipment Name with Broad Specifications SE ;':) ’
| || LCD Projector AL
2 | Smart Board with networking all |
3 | Language lab with internet Al |
4 Printer Wherever |
| ‘ Applicable |

WMSBTE - Final Copy Dr. 30102017
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8. UNDERPINNING THEQORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UQs in
cognitive domain for achieving the COs to attain the identified competency:

Unit Unit Outcomes {UQs) Topics and Sub-topics |
{in cognitive domain) ] |
" Writing Skills Speaking Skills _ |
Unit-1 {la. Describe the le. Usedifferent [.1 Introduction to
Introducti importance of the types of verbal Communication-
| on to business and non- Elements, Impenance,
| Business communication in the verbal Functions
Communie given situation, communicatio (.2 Types (meaning and
ation Ib. Identify the missing n for the given importance) —Verbai
element in the given situation {Oral-Written), Formal,
communication Informal, Vertical,
process. Horizontal and Diagcunal |
le. Identify the type of communication,
communication in the 1.3 Principles of effective
gIven situabion. communication
Id. Identify the type of 1.4 Barriers to
communication barrier communication -
in the given situation Physical, mechanical,
and its remedy psychological and |
linguistic
.5 Business communicaiion:
Meaning, characteristics
| and importance.
Unie-T1 2a. Describe the non- [2d Use relevant 21 Introduction to Non-
Non- verbal communication facial Verbal communication
Verbal required in the given EXPressions n {Meaning and
Communic siluation. the given impoctance)
ation 2b. Describe personal situation. 2.2 Body Language:
appearance required in | 2e Answer Aspects of body
the given questions after language: gestures, ¢ye
COMMUNLCation listening o contact, posture, facial
siuation. presentations, expressions, personal
2c. Describe the given appearance (dressing
facial expressions and grooming) vocalics
2.3 Body language -
positive and negative
B body language.
Unit—I1! | 3a Prepare seminar |3d. Meke seminar | 3.1 Presentation skills- tips
Presentatio presentation for the presentation for effective
n skills given situation 3e. Participate in presentation
3b. Prepare debate points debate 32 Guidelines for
‘for’” and *against’ the speaking ‘for’ developing power point
2iven 1opic. or ‘against’ the presentation.
3c. Prepare the points for given topic 3.3 Presenting Technical |

computer presentation

3f. Make effective

papers

© | /SSGETE - Final Copy Dt 30102017
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Busincss Communication neing Computers

Cours: Code: 22005

B C using

Course Code 22009

Legends; R=Remember, U=Understand, 4 =Apply and above (Bloom s Revised taxononty}

Note: This specification table provides general guidelines to assist student jor their learning
and 1o teachers lo teach and assess students with respect to attainment of PrOs and UQs. The
actual distribution of marks at different taxonomy levels (of R, U and 4) in the question paper

Linit Unit Qutcomes (UOs) | Topics and Sub-topics
{in cognitive domain) |
Writing Skills | Speaking Skills
for the given topic computer
presentations
Unit- 1V | 4a. Draft the given notice | 4f. Read the 4.1, Office drafting: Formats
Office using the relevant agenda of the and Guidelines
Drafting format given meeting. | 4.2, Formulating notices and
4b. Draft the given 4g. Read the memoranda
memorandum using the report of the 4.3 Preparation of agenda
relevant fonnat given event and writing minutes of
4c. Prepare agenda for the | 4h. Initiate meetings
given type of meetings telephone calls | 4.4, Preparation of reporis- |
4d. Prepare minutes of the for given Progress reports,
‘ given type of meetings sitation. Accident reports, case
4e. Prepare reports of the | 4i. Answer study.
' given type of official phone | 4.5 Summarizing
‘ events/episodes/ calls for given techniques.
accidents situation
Unit-V 5a. Respond to given job 5.1 Business
Business advertisements by correspondence
Correspon writing your CV/ 5.2 Enquiry. order and
dence Resumne complaint letters
5b. Draft business letters in 3.3 E-mails- netiquettes.
the given situations 5.4 Difference ~Curriculum
5c. Draft complaint letters | Vitae, Bio-data and
for the given situations Resume
3d. Compose E- mails with 5.5 Job application and '
relevant for the given resume writing
| situahion.

Note: To atrain the COs and competency, abave listed Learning Outcomes (UQUs) need io be
undertaken to achieve the ‘Application Level' of Blooms's "Cognitive Domain Taxonomy’
Theory refated topic should be covered during practical hours using multimedia.

9. 'SUGGESTED SPECIFICATION TABLE FOR INTERNAL END SEMISTER

EXAMINATION

may vary from above table.

10. SUGGESTED GUIDELINES FOR ASSESSMENT TOOL TO CONDUCT

INTERNAL END SEMETER EXAM (ESE).

| Weightage Weightage
{20 Marks) (15 Marks) Taotal
A B
| Assessment based on PrOs, Oral
practicals conducted during examination
semester based on U1Os
Based on computer and written Topics (35 Marks)
skill. mentioned in A+B
{Minimum four questions each five | syllabus.

marks)

Sample questions:

Eg.1 Draft an email to The
manager regarding the shortage of
raw material at production
department.

Naote-submit the printout of mail.
{Computer based)

Eg. [1 Write job application with
resume, { written )

(Minimum five Duration: 2 hours
questions cach
two marks to be
asked )

Eg. T Explain the
importance of
communicafion

in professional
life.

11. State any four |
guidelines of
presentation

| skills.

SUGGESTED STUDENT ACTIVITIES

| Unit Unit Title Distribution of practical Marks |
No. R U A Total |
| Level Level | Level | Marks
1 troduction to Business 02 02 01 05

Communication

il Non-verbal Communication 02 01 02 05

| Il | Presentation Skills | 02 01 02 05 |

| IV | Office Drafting | 02 04 04 10

N Business Correspondence 02 04 04 10

| Total i0 12 13 35
RISBTE - Final Copy Dt 30,10 2017 Pape 5 of §
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Other than the ¢lassroom and laboratory leaming, following are the suggested student-related
co-curricufar activities which can be undertaken to accelerate the attainment of the various
outcomes in this course:
a. Collect good articles from newspapers and magazines and read them with correct
ntonatiot.
b. Listen to Business news on TV and radio.
c. Watch videos of effective presentations on television and open learning sources for
presentation skills and body language.
d. Undertake micro-projects.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use 1o accelerate the attainment of the
various outcomes in this course:

‘\' »\ 2 Massive open online courses (MOOCs) may be used to teach various topics/sub

topics

Page 6 of & [
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b ‘L’ in ftem 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 topicsfsub-ropics 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 tor detals)

d With respect 10 item No 10, teachers need to ensure to create oppertunities and
provisions for ea-curricitlar nctivities

a Arrange various communication activities using functienal grammar

b. Show video/animation films 1o develop listening skills and enhance vocabulary

¢ Use real life situations for explanation.

d. Prepare and give oral presentations.

¢ Guide micro-projects in groups as well as individually

12. SUGGESTED TITLES OF MICRO-PROJECTS

Only ane micro-project is planned 10 be undertaken by a student that needs to be assigned to
himsher in the beginning of the semester. S/he ought to submit it by the end of the semester to
develop the indusiry oriented COs Each micro-project should encompass two or more COs
which are in fact, an integration of CrAs, UOs and ADOs. The micro-project could be
industry application based, internet-based, workshop-based, laboratory-based or field-based.
Each student will have to maintain dated work diary consisting of individual contribution in
the project work and give a seminar presentation of it before submission. The total duration of
the micro-project should not be less than 16 (sixteen} student engagement hours during the
COLIrse.

fn the first four semesters, the micro-project could be group-based. However, in higher
semesters. 1t should be individually undertaken to build up the skill and confidence in every
student to become prablem solver s that s/he contributes to the projects of the industry, A
suggestive list is given here. Similar micro-projects could be added by the concemed faculty:

a Study the personal appearance and grooming of employees visiting sales store,

shopping mall in the vicinity

Comparative study of Bio-data, Resume and Curriculum vitae

A detailed study ot guidelines required for presentation skills

Summarize technical content using English newspaper, magazines of online resources.

Prepare a booklet on aspects of body language in pictorial form.

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

Case study on the importance of Business communication in an organization

Report on vartous formal/business activities,

Study of oral presentation of famous business leader

Detailed study ot business etiquettes observed in organization.

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

et i N - T~

13,  SUGGESTED LEARNING RESOURCES

S.
| No.

|
Title of Book Author Publication

Effective M Ashraf Rizvi Tata McGraw-Hill
C_ommunication Skills

MSBTE - Final Copy D 30.10:2007 Page T of 8§

2] & ation using C Course Code 21

o

N'; Title of Book Author Publication

2 Communication Skills Sanjay Kumar and  Oxford University Press -

_ Pusbp Lata

Personahty Barun K. Mitra Oxtord University Press
Development and Sott
Skillg

3

4. SOFTWARE/LEARNING WEBSITES
https:/Awww britishcouncil infenglish/lear-online
hitp:/learnenglish.britishcouncil. org/en/content
http:/fwww talkenglish com/
languagelabsysiem com

www wordsworthelt com

. www notesdesk com

http.//www tutorialspoint com

www studylecturenotes com
totalcommunicator.com

www speaking-tips.com

i I -
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Mgl 1E Warks| ‘T Scheme Machanical Enginceringe Warkshep 1" Seheme

Program Name : Mechanical Engineering Program Group 5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

Prosram Cod . AE /ME This course map illustrates an overview of the flow and linkages of the topics at various levels
rogram f-ode ‘ of ouicomes (details in subsequent sections) to be attaingd by the student by the end of the

Semester : Second course, in all domains of leaming in terms of the industry/employer identified competeney

Course Title : Mechanical Engineering Workshop SepieEd i heveen s

Course Code : 22010

1. RATIONALE

Diploma Automobile engineer is expected to develop advanced workshop skills, furniture
making. fitting. smithy operations. fabrication work, lathe and shaper operations. These
operations arc useful in manufacturing, fabrication and construction industries. Working in
waorkshop develops the skills relaled 10 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.

B Tplaan ™,

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

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

3. COURSE OUTCOMES (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 industry oriented
COs associated with the above mentioned competency:

a. Select tools and machinery according 1o job

b. Use hand tools in different shops for performing different operations.

¢ Operate equipment and machines in various shops

d. Prepare composite / utility jobs according to drawing

£ Maintain workshop related tools, instruments and machines

; ) T R e .
+. TEACHING AND EXAMINATION SCHEME SR B e ("--..__ S ‘n..m... i Vagle
'I;e:::.:::ln“g - . :_ Examination Scheme - Flgurc 1-Course N]ap
Credit | Theory Practical 6. SUGGESTED PRACTICALS/ EXERCISES

LT e | TR Paper |__ESE PA Total ESE ! PA Total The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
| | Hrs. [Max [Min | Max (Min | Max | Min| Max | Min | Max | Min | Max | Min assessed in the student for the atrainment of the competency.
[=|=]4 4 | - = == - = 30r | 20 S0~ | 20| 100 |40

. S. 3 Unit | \PProx

{~): For the practicat only courses, the PA has two componenis under practical markis ie. the No Practical Outcome (PrOs) | No Hrs.
assessment of practicals (seen in section 6) has a weightage of 6% (i.e 30 marks) and micro- ) | required
project assessment (scen in sectfon 12) has a weightage of 40% (ie 20 marks). This is 1| Prepare fitting job (male and female assembly type} as per given I 2%
designed to factlirate attafnment of COs holistically. as there is no theory ESE. drawing or job with following operations: Marking operation,

Punching operation, Drilling operation, Cutting operation,
Filing operation, Fitting operation (male and female assembiy),
Checling correctness of fit of mating parts. Part |

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

2 Prepare fitting job (male and female assembly type) as per given 1 2
drawing or job with following operations: Marking operarion,
Punching operation, Drilling operation, Cutting operation, |
MEBTE Final Copy dt. 30.10.2017 Page 1 of 13 MSBTE Final Copy dr. 30,10,2017 Pame 2 0f 13 1z



operations: Curting operation, Heating operation, Upsetting
| operation, Punching operarion, Swaging operation. Fullering

MSBTE Final Copy dt, 30L10.2007 Page 30T 13

| board tur your workshop/institute using solt board. velvet cloth

Mechanical Enginverng Workshap T Schumie Muchanical Engineenmy Waor: shop I Sciveme
. .| Approx. | .| Approx.
8. . Unit . . ]
No Practical Outcome (PrOs) N':: Hrs. | NSo Practical Qutcome (PrQs) L ;mt Hrs.
I | required | . required |
Filing operation, Fitting operation (male and female assembly), ‘ operution, Bending eperqtion Pant |V |
| Checking correctness of fit of mating pares. Pan 1 | ‘ 12| Prepare black smithy job (like Hook, peg, flat chisel, bolt head or 11 2
3 Prepare titting job {male and female assembly type) as per given ‘ I | 2 ' any hardware item)as per given drawing or job with following
drawing or job with tollowing operations: Marking operation, operations: Crtting operation, Heating operation, Upsetting
Punching operation, Drilling operation, Cunting operation, | | | aperation, Punching operation, Swaging operation, Fullering
Filing operation, Fitting operation (mule and female assembly), | operation, Bending operation Pant V
Checking correciness of fir of mating parts Part 101 B
4 Prepare ﬁtting_;ol_a tmale and female assemtly type) as per given [ 2 13 Prepare bill of material along with estimated cost according given 1 i
drawing ot job with tollowing operations: Marking operation, drawing of jobs, such as -repair:ng of ¢lassroom furniture/ book
Punching operation, Drilling operation, Cutiing operation, shelves/ metallic doors/motor saree guard/ battery stand with
Filing aperation, Fining operation (male and female assembly), locking device considering the following applicable operations; |
Checking correciness of fit of mating parts. Part |V _ a Marking operation as per drawing
5 Prepare fitting job (male and female assembly type) as per given | 2 b Cutting operation as per drawing :
drawing or job with following operations: Marking eperation, ¢ Cleaning operation as per drawing |
Punching aperation, Dritling operation, Cuning operation, d. Edge preparation operation as per drawing
Filing operation, Fitting operation {male and female aysembly), ¢ Filing operation as per drawing
Checking correceness of fit of muring paris. Pant V . Bending operation as per drawing
6 Prepare fitting job (male and female assembly type) as per given 1 2 | g Welding operation as per drawing |
drawing or job with following operations: Murking operation, 14 repare steel frame / strocture of utility job (like stool, benches, | 3
Punching operation, Drilling operasion, Cutting operation, tables, drawing desk, window grill, ventilator, door frame or
Filing operation, Fining operation (male and female assembly), similar job) Involving arc welding joint as per given drawing or
Cheching correctitess of Jit of mating parts. Part V1 job. Part |
7 Prepare fitting job (male and female assembly type) as per given 2 | 15 | Prepare steel frame / structure of utility job (like stool, benches, 11 2
drawing or job with following operations: Marking operation, | tables, drawing desk, window grill, ventilator, door frame or
Punching operation, Drilling operation, Cutting operation, similar job) involving arc welding joint as per given drawing or
Filing operation, Fitting operation (male and female assembly), 1ob. Part 1] |
Checking correctness of fit of mating pares. Pant VI| L6 | Prepare stecl frame / structure of utility job (like stool, benches, ‘ m 2
_ B - | tables, drawing desk, window grill, ventilztor, deor frame or
g Prepare black smithy job (like Hook, peg, flat chisel, bolt heador | 1 2* similar job} involving ar¢ weld:ng joint as per given drawing or |
| any hardware item)as per given drawing or job with following | | job. Part HI - _| B
operations: Cutting operation, Heating operation, Upsetting
operation, Puncling operution, Swaging operation, Fullering | | 17 | Perform fabrication operations to prepare job (wire mesh tray/ e | 2¥
aperation, Bending operation Part | | drawing sheet holder/tree guard/shoe stand as per given drawing
9 Prepare black Ismith_v job (itke Hook, peg, flat ch'isel, bolt I?cad or Il 2 | Part |
any hardvware item)as per given drawing or job with following I8 | Perform fabrication operations to prepare job (wire mesh tray/ 1 2
operations: Cutting operation, Heating operution, Upsetting drawing sheet holder/tree guard/shoe stand as per given drawing
opemnzon, P{mmfring operf.:rfon, Swaging operation, Fulilering Part 11 |
i operation, Bending operation. Part 11 | 19 | Perform fabrication operations to prepare ‘ob (wire mesh tray/ 1 2
10 Prepare black smithy job {like Hook, peg, flat chisel, bolt head or 2 drawing sheet holder/tree guardishoe stand as per given drawing
any hardware item)as per given drawing or job with following Part I11
operations: Cufting operation, Heating operation, Upsetting -
operation, mei_:fng operation, Swaging operation, Fullering | 20 | Perform Cutting operation operations 10 prepare smal) notice AY 2t
operation, Beniding operation. Par 1] | board tor your workshop/institute using soti board, velvet cloth
(i | Prepare black _srnith_v job (Ilike Hook.l peg, ﬂat ch@sel._ bolt hlcad or Il | with bidding as per given drawing |
any hardware itzm)as per given drawing or job with following 21| Perform Planing operation vperations to prepare small notice IV 2

MSBTE Final Copy dt. 30.10,2017
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The above PrOs also comprise of the following social skills/attitudes  which are Affective
Domain Qutcomes (ADOs) that are best developed through the laboratory/field based
EXperiences:
a  Follow safe practices.
Practice good housekeeping.
Practice energy conservation.
Function as a team member
Function as a team leader.
Follow ethics

-0 o O o

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

» Valuing Level” in 1" year

* Organising Level” in 27 year

* Characterising Level” in 3" year

W MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
cenduct of experiments, as well as aid to procure equipment by administrators,

.| Approx.
- Practical Outcome {PrQs) Unie Il)-lprs.
Na. No. .
- required
_ with bidding as per given drawing, i
22 Continue experiment No. 20 and perform Woaod turning v 2*
operations 1o prepare small notice board for your
workshop/institute using soft board, velvet cloth with bidding as ‘
per given drawing - |
23 Continue experiment No. 20 and perform Joinéng operations 1o v 2
prepare small notice board for your workshop/institute using soft
hoard. velvet cloth with bidding as per piven drawing
24 | Continue experiment no. 20 and 22 and compiete the small notice | [V 2
board for vour workshop/institwte using soft board, velvet ¢loth
with bidding as per given drawing by performing Finishing
operations N |
25 | Continve experiment no. 20 and 22 and complete the small notice v 2
board for your workshop/institute using soft board, velvet cloth
with bidding as per given drawing by performing Varnishing
aperations
26 | Prepare simple wrning job with facing operation as per drawing v 2%
27 | Perform centering operation as per drawing (o prepare simple v 2
turning job
28 : Prepare simple turning job with Pfane turning operation ag per Ay 2
drawing,
29 | Prepare simple turning job with Step turning operation as per Ay 2
drawing.
' _ Total 58
Note

i A suggestive list of practical PrOs is given in the above table, more such practical Prs

can be added to attain the COs and competency.

i The "Process’ and ‘Product” related skills associated with each PrQ is to be assessed

according to a suggested sample given below:

S‘;. Equipment Name with Broad Specifications SE;J‘:) ;
1 Marking table with scribers : Black Granite surface flat, non magnetic non |
glaring, planning accuracy as per IS- size 1000mm x 630mm x 150mm of ‘
workshop grade with slab carbide seriber 150mm . |
2. | Surface plate: C.I. Surface plate, planed, hand swapped and seasoned, Brown |
and sharp type ribbing complete with handles for lifting and wooden protector ‘
cover. Conforming to 1S- 2285 - 1963, 13450 mm x 450 mm. or 2) 450 mm x
600 mm
3 Measuring Instruments, Marking Instruments, Fitting Hand Tools: Vice I

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

4. Tap and Die Set: Both tap and die set complete in box with accessories 0 - [0 I
BA, 1/4 " to 1 “BSF,1/22"0 3/4" NF 14" to 3/4 " NC,6mmto 16mm
metric, one set each

5. | Benceh Drilling Machine: 13mmcapacity motorized Drilling Machine, with 0. | |
SHP/AC/230/ 1/ 1420r. p. m., with motor starter switch, 13mmcapacity
drilling chuck. V belt with 100 mm machine vice

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

[ S, No, | Performance Indicators Weightage in %
| Prepare experimental sef up 20
T2 Prepare Job using different operations 30
3 Follow Safety measures 10
|4 | Check the quality of finished job N 20
3 Answers to job related questions 3
6 Submit journal report on time 5
7 follow Housekeeping 3
8 Attendance and punctuality 3
B Total - [ 100
MSBTE Final Copy dt. 30.10.2017 Page 5of 13

8 Electrically operated Hand Drilling Machine (pistol Type): 8mm capacity 1
steel drilling - Power [nput300- 400 W, |

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

Equipment Name with Broad Specifications S.No

mm and 665 pm

[EX

15

| with coolant pump , vice, length gauge. machine drive belt guard , with

| Electric motor and starter

| wheel 200 mm width 25mm

| Anvil: Single Horn 130 kg malleable cast iron with stand

capacity to cut / round materials up to173mmand square materials 150mm x
{30mm, Blade size 350mm x 25mm and 1 HP /AC440 /3 / 50/ 1440 RPM

Pedestal Grinder. 200mm Spindle speed 2630 1o 3000 rpm, diameter of |

Hand Grinder: Two spged flexible shatt, 370watts, full load speed, 6410 1

Work Bench: [300x1200x750mm 1
Heuarth with blower: Centrifitgal motorized blower 3 HP 7 440/3 / 50 with 2
Forges, pipe Fittings valves, Hearth Size Made of M. S, Sheets 750 mm x 750

mm with water jackel, Heighl of 2 5 m ( with chimney )

(]

LegVice: | Sem size

16

b | b

Swage Black: Wrought Iron or Malleable cast lron. 13450 x 450 x100 mm.
Or 23500 x500 x 150 mm

(o]

Tovls and Gauges: Hammers of different size . Tong, Chisels flatteners
pullers, Dies. Punch , Drifi ete

Power Hammer: | Tonne capacity, motorised, equipped with foot lever 2
operated, clutch to control strokes. spring loaded hand lever for adjustiment of
strokes, ram and C. L. anvil and the vertical pull rod , 3HP /440 V A C. /3 /50
Hz. / 960 rpm electric motor and starter. Having ram weight about 70 kgs.
maximurmn lift 192mm, strokes / minute 160 to 200, hammers upte diameter 56
mmto §¢ mm.

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

Bench Grinder: Double ended bench grinder with |HP 3Phase50 cycles 440 V 2
and one side rough dnd other side smooth 250mm x 25mn1 x 16mmgrinding

Work Bench With vice: 1800x [ 200x750mm 2

Arc welding transformer three phase with standard accessovies — Welding 3,45 |
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 to IS 1851 -1975

Standard Accessories :

). Copper cable single core conforming to [S - 9857/ 1981 for 600 amps |
Electrode holder up to 600 amps
Hand Screw
Earth clamp, tommy bar type,
Pair of welders Goggles
Welders apron
Welders glass

D LA dm Lk [

[
-2

[N
Lok

Single Phase Air-cooled arc Welding Transformer with Accessories:
Single phase air cooled arc welding, transformer, step less variable current
regulator tor welding current range 40 to300amps. Conforming to 1S- 1851 —
1975

Light Duty Spot Welding Machine: Portable type spot Welder rating 2.5
KVA, for welding up to 2Zmm +2mm M. S Sheet, Max throat depth 20 ems

MEBTE Final Cupy dt. 30.10.2017
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s.

No Equipment Name with Broad Specitications

Exp.
S.No.

| 2¢. | 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 28mm , depth of cut 300mm with standard
accessories including dust collector .

6

25 | Band saw and Circular Saw Sharpner: 130 mm to 1054 mm dia circular
saw 06 mm to 150 mm width bend saw blades, altzrnate saw, sharpening
machioe, 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 lron
pedestal grinding wheel Motor pulley and V Belt . |

26, 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 traverse by hand

| wlieel, provided with quick screw clamp, having capzeity maximum size of
chain 9mm to19mm, max size of chisel Smm. depth of bore 150 mm,
longitudinal table movement 225 mm, lateral movement! 30 mm., complete with
3Jph A C 440 v 50 hz electric moior and switch .

27 | Vertical Sander: Vertical sander sands and polishes tlat surtacescapacity 180
| mm Input (full load):-500watts No load speed 2200 rpm Full load speed - 1200
pm

28 | Heavy Duty Circular Saw: (400 watts/5800rpm. Compact and well balanced
Powertul motor for maximum perfermance. 100 % ball and roller bearings
construction. Reversible inner clamp tlange

29. | Heavy Duty Yariable Speed Reciprocating Saw Kit: 640 watts/0-
2.400rpm, Variable speed. ball and roller bearings construction Low vibration
Rubber boot. Flush cutting blade position Extemally replaceable brushes
Capucin-184 mm B

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

31 | Angle Grinder: Powerfu! long life motor, spindle lock. Durable and reliable

| design. Maximum airflow with aero-dynamic fan sys:em. Compact gear case

| External brush access panel. Capacity-100mm

Ly
b

| Riveting Gun, Hammers, Spanners and torgue wrench, Punch, Allen kevs

L
L

Centre Lathe (General type): Max  Swing over bed: 430 mm. Max
swinging gap?70 mm  Admit between centers: 535 mm Spindle bore:52
mm. Power of motor: 3hp, 3phase, 50Hz. With accessories

34 | Hydraulic Power - Hacksaw Machine: Length of stroke (Max ) 200mm tor
cutting round and square material (Max.} 300mm speed 1440 rpm. Power of
motor | .5 kW (AC 3 phased4dQvolt) 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 of ram
bearing 914x 279 mm Max distance table to ram 490 mm. Min. distance
tubletoram100mm . Max Horizontal avelof table6 10 mm Max Vertical
travel of table 390 mm No of speedsoframd Max Travelofioolslide 152mm
Swiveling of tool slide on either side ofihevertical®dDeg Power of
mauindrivemotor3HP, 440V 3 phase, 950 rpm. Accesseries Auto |ubrication,
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Caliper- 0-300 mm, Vernier Depth Gauge-( to 300 mm, Digital Height Gange-
0 10 4 30mn1. Digital Micrometer- O to 25 mim. Combination Set

S | . : ; . . Exp.
No. | Equipment Name with Broad Specifications S.No.
I | operating handle, Vice key way cutting attachment

36 Measuring Instruments and Tools: Vernier Caliper- 0 to 300mm. Dial

8. UNDERPINNING THEORY COMPONENTS

The following topics/subtopics is to be taught and assessed in order to develop UOs for

achieving the COs to attain the identified competency:

Unit Linit Qutcomes (UQs) Topics and Sub-topics
(1n cognitive domain)
Unit- [ la. Tnterpret the given job 1.1 Fitting tools-holding tools like bench vice,
Advanced drawing, V-block with clamp, C-clamp. Marking and
Fitting Ib. Select relevant fitting measuring tools like surface plate, angle
Operations tools for the specified plate , universal scribing block, try square ,
data combination set, scriber, odd leg caliper,
l¢. Select proper raw divider, punches, calipers, Vemier caliper,
material for the given Vernier depth gauge, Vernier height gauge,
conditien outside micrometer, inside micrometer ,
1d, Describe the specified hammers, screw driver, spanmers and their
machinery in fitting Specifications
shop 1.2 Cutting tools-Hacksaw, Chisels, combination
le. Explain 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 dnll, reamers
shop. 1.3 Finishing tools-Files, Hand file, flat file
square file, Triangular file, half round file,
round file
1.4 Fitting shop machinenes-drilling machine,
power saw. grinder, their specification, care
and maintenance
|.5 Basic processes - chipping, filing, scrapping,
grinding, marking, sawing, drilling, tapping,
dieing, reaming
1.6 Marking and measuring angles, safety
practices
Unit-11 2a, Describe aperation 2.1 Tools and equipment- hearth, anvil, swage
Smithy sequence for a given job block, leg wice, hammers, tongs- flat bit
shop work |2b. Explain the function of tongs, square bit tongs. 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, bending,
machinery in smithy twisting, piercing, punching and drifting,
shop. welding, finishing, riveting, cutting{hot and
2d. Deseribe the specified cold chisels

operations in the smithy
shop

2.3 Safe practices
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|Ze. Explain the maintenance

procedure for tools,
equipment and

machinery
Unit=HI iSa Select the relevant arc 3.1 Arc welding equipment: Ponver sources for i
Domestic welding toot for welding arc welding - transformers, motor
fabrication the given job generators and rectifiers
| work 3b. Describe the function of | 3.2 Arc welding hand tools- welding cables,
the given machinery in electrodes, electrode holder, ground clamp.
fahrication 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. Explam maintenance striking an arc, 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— [V |4a. Describe with sketches 4.1 Types of artificial wood such as plywood,
Advanced the function of the given block board, hand board, taminated boards,
carpentry advanced furniture veneer, fibre boards and their applications
work making and carpentry 4.2 Fumiture making hand tools- Marking and
toel(s). measuring tools-steel rule, steel tape,
4b. Select the relevant marking gauge, try square, compass and [
furmiture 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 rip saw, tenon saw, compass saw, chisels,
equipment 1n carpentry finmer chisel, dovetail chisel, mortise chisel. |
shop 4.6 Drilling and boring tools-carpenters brace
hand drill. auger bit, hand dnll, gimlet, ‘
4.7 Miscellaneous tools-mallet, pincer, claw
hammer, screw driver, wood rasp file,
bradawl ‘
4.8 Safe practices I —
Unit-V 5a. Describe with sketches | 5.1 Working principle and types of lathe 1
Workshop the function of the given | 52 Pans of athe, bed, headstock, tailstock,
machines | work and ool holding carriage or saddle, compound rest, tool post. |
device lead screw, centres |
Sh. Explain with sketches 53 Woark holding devices- three jaw chuck, |
the working principle of four jaw chuck, face plateJathe dogs and
the given lathe operation, driving plate
5c. Calculate speed, feed, 5.4 Measuring instruments- outside and inside

depth of cut of lathe
machin_e for the_giv_en

caliper, vernier caliper, micrometer
5.5 Cutting paramelers-cutiing speed, feed.
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job dzpth of cut, tools materials, tools

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

classification, main parts and their functions

Note: To attain the COs and competency. above fisted 105 need to be undertaken to achieve
the ‘Application Level of Bloom s ‘Cognitive Domain Taxonony

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

0.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom and Jaboratory learning, following are the suggested student-related
co-curricidar activities which can be undertaken 1o accelerate the arainment of the various
outcomes:

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

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

¢ Prepare/Download a specifications of followings:

a) Various tools and equipment in various shops
b} Precision equipment in workshop
¢} Vartous machineries in workshop

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

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

1. SUGGESTEDSPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample straiegies which the teacher can use to accelerate the attainment of the
varions leaming outcories 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 rraditional lecture method, but ditterent types
ot eaching methods and media that are to be employed to develop the outcomes.
¢ Abowt I5-20% of the topics/sub-topics which is relatively simpler or descriptive in
nawre is o be given to the students for self-direcred learning and assess the
development of the COs through classroom presentations (see implementarion
gutdeline for details)
d With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricttlar activities,
€ Guide student(s) in undertaking micro-projects
f. Arrange visit to nearby industries and workshops for understanding various
manufacturing process
g Show video/animation films to explain functioning of various processes of turning
operations and shaping operations
h. Prepare maintenance charts for various workshop machineries
i In respect of item {0 above, teachers need 10 ensure to create opportunities and
provisions for such ¢o curricular activities
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12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertuken by a student assignad to him/sher in the
beginning of the semester. 8/he ought to submit it by the 2nd of the semester to develcp 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-preject could be industry application
based, intermet-based, workshop-based, laboratory-bused 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 iz before submission. The total duration of the micro-
project should not be less than I6 (sixteen) student engagement hours during the course.

In the first four semesters, the micro-project could ¢ group-based However, in higher
semesters, it should be individually undertaken to build up the skill and confidence in every
student to become problem solver so that sthe contributes 1o the projects of the industv. A
suggestive list is given here Similar micro-projects could be added by the concerned faculty:
a.  Biack Smithy Jobs: Each batch wilt collect minimum 5 different utility jobs of 3lack
smithy from the local workshop / marker Each student will measure the significant
parameiers and draw the sketch. Each student will also note the material of the wility
Jobs and their tield applications
b Fabrication Utility Jobs: Each batch will collzct information related to fabrication
utility jobs including name of job, sketch, material used, fabrication process and their
field applications of minimum 5 difterent jobs of fabrication used in civil construction
from the local market
¢ Fabrication Utility Jobs: Each batch will select at least one fabrication utility job
used in civil construction and prepare steel frame / structure of utility job like window
grill, ventilator, door frame or similar job involvirg arc welding including drawing,
tield 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 etc and write their applications
e Wood Related Jobs: Each batch will collect and record the information related o
furniture making tools and furnitures used in sducational institutes from the local
carpeniry / furniture workshops with their major specifications and sketch
t. Mliscellaneous Jobs: Each batch will prepare jobs (like tree guard/shoe stand etc ) by
using appropriate material and method of fabricatior.

13. SUGGESTED LEARNING RESOURCES

5. Title of Baok Author Publication
MNo,
1 Workshop Practice | Bawa. H.§ McGraw Hill Education, Noida:
. | 13BN-13: 978-0070671195
[2 A Textbook of | Gupta, 1 K & Chand and Co New Delhi
Manufacturing Process Khurmi.R § [SBN:81-2]9-3092-%
(Workshop Tech.}
L Introduction to Basic Singh, New Age International. New Delhi:
AY I Manufacturing Process and  Rajender 2014, ISBN: 978-81-224-3070-7
| Workshop Technology

Workshop Technology Veol- | Raghuvanshi Dhanpat Rai New Delhi; 2014
| land Il BS . ISBN 4567144376
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SOFTWARE/LEARNING WEBSITES
hitp:/www abmtoals.com/downloads/Woodworking%s20Campentry®:20Tools . pdf
hitp:/fvww. weldingtechnology.org

http:Awww.newagepublishers.com/samplechapter/00 1469 pdf
http:/Awww youtube.com/watch?v=TeBX6¢cKKHWY

hitp:feraww. youtube com/watch? v=0OHE OsNHnttwandfeature=related
hitp:/fwww. youtube com/watch?v=K v 1z09CA xtdandfeature=telmfu
hitp://www. pighioolco.com

http://sourcine indiamart, coni/ensineering/articles/muterials-used-hand-tools
btips:/fwww. youtube. com/watch?v=9_cnkaAbtCM
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