





Government Polyvtechnic, Mumbai Department of Science & Humanities

Programme : Diploma in EE/EC/1S/CE/ME/CO/ 1F/Al & ML/ RT

Course Code: SC23502 Course Title : ENGINEERING MATHEMATICS

Compulsory / Optional: Compulsory

Learning Scheme and Credits Assessment Scheme

FA-TH SA-TH FA- SA
CL | TL | LL | SLH | NLH | Credits (Hs30 | op SLA | Total
Tl T2 | Min) PR | OR
6 3 2 - | 6 3 20 20 60 25 S I 150

Total IKS Hrs. for course: 01 Hrs

Abbreviations: CL- ClassRoom Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self Learning Hours, NLH-

Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online Examination

Note:

1. FA-TH represents Total of two class tests of 20 marks each conducted during the term.

2. FA-PR represents Tutorial Term work of 25 Marks

3. SLA represents self learning Assessment of 25 Marks

4. SA-TH represents the end term examination of 60 Marks

[. Rationale

An Engineering Mathematics course, covering integration, definite integration,: differential equations, numerical
methods, and probability distribution, equips engineering students with essential problem-solving tools. It enables
them to model and analyze complex systems, make informed decisions and address real-world engineering
challenges effectively.

1. Industry / Employer Expected Outcome
Engineers applying Mathematics should proficiently solve complex real-world problems, enhancing dec ision-
6;- making, design and innovation with precision and efficiency.

III. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of
course based learning.

COl Solve the broad-based engineering problems of integration using suitable methods.
COo2 Use integration to find area,volume, mean value and root mean square
value for given engineering related problems,
Co3 Apply the differential equation to find the solutions of given programme specific problems.
CO4 Apply numerical methods to solve programme specific problems.
COS5 Use probability distributions to solve elementary engineering problems.
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Course Content Details:

ALL Programme

[Unit{Theory Learning Outcomes (TLO's)aligned to
No. [CO's.

Topics / Sub-topics

TLO 1.1 Solve the given simple
problem(s)based on rules of integration.
TLO 1.2 Evaluate the given simple integral(s)
using substitution method.

TLO 1.3 Integrate given simple functions
using the integration by parts.

TLO 1.4 Solve the given simple integral by
partial fractions.

Unit-I Indefinite Integration
1.1 Simple Integration: Rules of integration and integration of
1.2 standard functions
1.3 Integration by substitution,
1.4 Integration by parts.
1.5 Integration by partial fractions

Course Outcome : CO1 Teachi

ng Hours : 9 Marks: 10

TLO 2.1 Solve given examples based on
definite Integration.

TLO 2.2 Use properties of definite integration
to solve given problems.

TLO2.3Utilize the concept of definite:
integration to find the following (a)Area
under the curve (b)Area between given two
curves (c) Volume of revolution (d) Mean
value (¢) Root mean square value

Unit- II Definite Integration and Applications
2.1 Definite Integration: Definition, rules of definite integration
with simple examples
2.2 Properties of definite integral (without proof) and simple
examples. s
2.3 Applications of integration: area under the curve, area between
given two curves, volume of revolution, mean value and root
mean square value.

Course Outcome : CO2 Teachi

ng Hours : 10 ‘Marks: 14

TLO3.1 Find the order and degree of
given Differential equations.

TLO3.2 Form simple differential equation
for given elementary engineering,
problems.

TLO3.3 Solve given differential
equations using the methods of Variable
separable and Exact Differential Equation
(Introduce the concept of partial
differential equation).

TLO3.4 Solve given Linear Differential
Equation.

TLO3.5 Solve given programme specific
problems using the category of differential

Unit-III Differential Equation

3.1 Concept of Differential Equation.
3.2 Order, degree and formation of Differential equations
3.3 Methods of solving differential equations: Variable separable
form, Homogeneous D.E., Exact Differential Equation,
Linear Differential Equation
3.4 Application of differential equations and related
engineering problem(s).

equation.

Course Outcome : CO3

Teaching Hours : 10

Marks: 14
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ALL Programme

TLO 4.1 Find roots of algebraic

integration to solve given engineering
problems.

TLO 4.4 Solve problems using Yukti
bhasa iterative methods for finding
approximate square root. (IKS)

equations by using appropriate methods.
TLO 4.2 Solve the system of equations in
three unknowns by using given methods.
TLO 4.3 Apply the concept of numerical

Unit-1V: Numerical Methods and Numerical Integrations

Regula falsi method and Newton—Raphso

k.1 Solution of algebraic equations: Bisection method,

n method.

4.2 Solution of simultaneous equations containing

three Unknowns by Gauss elimination method.

4.3 Solution of simultaneous equations containing three

Unknowns by iterative methods: Gauss Seidal and

Jacobi's method.

4.4 Numerical Integration: Trapezoidal rule, Simpson's
1/3rd rule, Simpson's 3/8 th rule. (Without proof)
4.5 Yukti bhasa iterative methods for finding approximate

square root. (IKS)

Course Outcome : CO4

Teachi

ng Hours :

8 Marks: 12

repeated trials using Binomial
distribution.

is very small.

TLO 5.3 Utilize the concept of
normal distribution to solve
related engineering problems.

Eu.

TLO 5.1 Solve given problems based on

TLO 5.2 Solve given problems when
number of trials are large and probablhty

Unit-V: Pmbability Distribution

5 1 Bmomlal distribution.
5 2 Poisson's dISlleuthl‘l
© 5.3 Normal distribution.

Course Outcome : CO5

Tegi_:hing Hours : 8

= -I\'garks: 10

IV. Laboratory Learning Outcome and Aligned Practical / Tutorial Experlences

Practical / Tutorial / Laboratory Learnmg_ Sr| Laboratory Experiment / Prachcal Tltles / Number Relevant
Outcome (LLO) _ No Tutorial Titles : = of hrs, COs
LLOI1.1Solve simple problems o il 2

1 2 Co1
Integration by substitution &
LLO2.1Solve integration using byparts A 2 COl
LLO3.1Solve integration by Partial | .m-te-g:rﬁfién-=-By-pérﬁa-l fractions, 2 Col
fractions =
LLO4.1Solve examples on Definite Integral 4 Definite Integral based on given 2 co2

j@w ased on given methods. methods. '
LLOS5.1So0lve problems on properties of 5 ) : ol 2
Definiie interral Properties of definite integral CcO2
LLO6.1Solve given problems for finding 2
The area under the curve, area between two| 6 ALEa under theourye, dtcs be_tween two co2
: curves and volume of revolution.
curves and volume of revolution.
LLO7.1Solve examples on mean value and 7 Mean value and root mean square 2 o2
Root mean square value. value.
LLO8.1Solve examples on order, degree 8 Order, degree and formation of ) CO3
And formation of differential equation. differential equation.
LLO9.1Solve first order first degree D.E. ;
Using variable separable method 9 Variable separable metiiod gud 2 CO3
homogeneous method.
Engineering Mathematics(SC23502) ( Approved Copy) P-23scheme
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and homogeneous method.
LLO10.1Solve first order first degree D.E. Exact differential ionabd i
Using exact differential equation and 10 _q.xfu d]t.h:remm .cquatzon L 2 CO3
| linear differential equation, Sifeesnie o
[ LLOI1.1Solve engineering application ot T - :
Problems using differential equation. T} @epiicationsofditeeaie\ o : e
LLO12.1Solve problems on Bisection P Bisection Method and Regula Falsi 2 CO4
Method and Regula falsi method. Method
LLO13.1Solve problems on Newton-
Raphson method and Gauss elimination 13 N?W.{ Oﬂ-.RaphSOII SO 41C Qetles g co4
elimination method.
|_method.
LLO14.1Solve problems on Jacobi's 14 Jacobi's method and Gauss Seidal Method. ) CO4
method and Gauss Seidal Method.
LLO 15.1 Solve examples on Trapezoidal . -
rule,Simpson's1/3rd rule and Simpson's3/8 | 15 JLiap _czlmdal_.rule,Slmp o3 LAl R 2 gos
th rile. And Simpson's 3/8thrule.
LLOI_G. 1Solve problems on Bisection method, Regula falsi method,
Bisection method, Regula falsi - | 16| Newton-Raphson method problems using ? Co4
method, Newton- Raphson method | | spreadsheet. o i
sing spread sheet . : 2, b,
LLO17.1UseYukt bhasa iterafive mcthods Yukti bhasa iterative methods for
For finding approximate value of square 17| Finding approximate va[ut:,b:f._-' square 2 CO4
root and cube root. (IKS) . « | root and cube root. (IKS)
LLO18.1Solve engineering problems = 31 . CO5
using Binomial distribution, 18/ Binoffi™D sgbiiony il i
LLO19.1Solve engineering problems using : ST
Poisson distribution. e ] | & &
LLO20.1Solve engineering problems using ' i CcOs5
Binomial distribution, g DR 2

Note: 1. Take any 10-12 tutorials out of 20 and ensured that.all the umts m;e covered, 2. Take tutorial in the batch size of 20 to 30
students. 3. Give students at least 10 problems to solve'in euch tulonal \

gl

- Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development (Self
'@.jearning):

e Choose a real world problem and formulate a differential equation to model it.
Solve the formulated differential equation and interpret the solution in the context of the problem

« Collect examples based on real world applications of Integration

« Collect examples based on real world applications of Definite Integration
e Consider a fair six-sided die. Define a discrete random variable X as the number obtained when rolling the die.

Construct the probability distribution table for X
e Collect examples based on real world applications of Newton Raphson Method.
o Collect examples based on real world applications of Binomial Distribution.
e Collect examples based on real world applications of Poisson Distribution.

e Collect examples based on real world applications of Normal Distribution.
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* Collect examples based on real world apphications of Dilferentinl L
* Collect examples based on real world applications of Gauss Seidal
o Collect examples based on real world applications of Gauss Jacobi's
Attempt any 57 Assignment, out of the given list

ALL Programme

Juations

Method,
Method

V. Specification Table:
Unit - Distribution of Theory Marks
. opic Title -
No R V) A T'otal
Level Level Level | Marks
l Indefinite Integration 2 4 4 10
> | Definite Integration and Applications 2 4 8 14
3 Ditferential Equation 2 4 8 14
4 Numerical Methods and Numerical Integrations 2 4 6 12
5 | Probability Distribution , 2 4 4 10
~rotal | 10 20 30 ol
VI.Assessment Methodologies/Tools
> Formative assessment (Assessment for Learning)
* TH- Progressive /Periodic Test test each of 20 Marks
* TL - Continuous Assessment of Tutorials for 25 Marks
* SL-Continuous Assessment of Self Learning for25 Marks :
Summative Assessment (Assessment of Learning)
® TH - Term End examination of 60 Marks
e N o Programme
'~ Programme Outcomes (POs) =~ - Specific
o Al N . _ Outcomes
Course P e (PSOs)
Outcomes s E N i _...P-'@Eg’j-' A
(CO9) | po.-1 Basic PO-3 | Engineering PO-7
and PO-2 Design/ - PO-4 Practices for [PO-6 Project Life |PSO-PSO-PSO-
Discipline |Problem|Development | Engineering Society, |Management | Long 1 2 3
Specific | Analysis| of Solutions Tools Sustainability Learning
- Knowledge and
Environment
CO1 3 1 - 1 1
CO2 3 1 1 1
CO3 3 2 1 1 1 | 1
CO4 2 3 2 2 1 | 1
CO5 2 2 1 1 2 )| 2
Legends: - High:03, Medium:02, Low:01, No Mapping: --
VII. Suggested Learning Materials / Books
Engineering Mathematics(SC23502) ( Approved Copy) P-23scheme
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Sr.No Author Title Publisher
Grewal B.S. Higher Engineering KhannapublicationNewDelhi,2013ISBN
1 Mathematics :
8174091955
.| Dutta. D A text book of Engineering NewagepublicationNewDelhi,2006

Mathematics

ISBN:978-81-224-1689-3

3 Kreysizg, Ervin

Advance Engineering
Mathematics

WileypublicationNewDelhi2016ISBN:
978-81-265-5423-2

SChandpublicationNewDelhi2008

4 | DasHK. Advance Engineering
= Mathematics ISBN: 9788121903455
. | S.S. Sastry Introductory Meth_ocls of PHILearning Private Limited,
J Numerical Analysis NewDelhi.
ISBN-978-81-203-4592-8
Hindustan Book Agency (India) P19
' C.S. Seshadri Studies in the IHls?tory of Indian G;een 5
Mathemahcs W0 w ol 1 |uPark Extension NewDelhi.ISBN978-
: B e ”93 80250 06-9
Marvin L.Bittinger David « | @ =" o .
JEI L o S _,Addlson -WesleylOthEditionISBN-
» Smgﬂ;}iogen ScottA., z Calculus and Its Applications .‘,.}13 973—0 321-69433-1

Gareth James, Daniela,

An Introduction to

SpnngerNewYork Heidelberg

8 Witten, Trevor Hastie Robert | Statistical Learning with Dordrecht
and Tibshirani Appllcatlons in R LonaonISBNQ'?B 1-4614-7137-0ISBN
9?8-1—4614 7138-7(eBook)
VIIL. Learning Websites & Portals
Sr.No| Link Description
/Portal ;
1 R Solvmgmathcmancai problcﬁls tpcrfonnmg calculations, and visualizing
hitps://www.wolframalpha.com/ = | ‘mathematical ¢ COBEF fS;; ol
2 | http://www.sosmath.com/ . ‘Ere&resnurce s.and tutorial
3 Extensive math encyclopedia with detailed explanations of mathematical
} - http://mathworld. wolfram.com/ concepts y P P
4 Explanations and interactive lessons covering various math topics,
https://www.mathsisfun.com/ from basic arithmetic to advanced
5 http://tutorial:math, Iamar edu/ Comprehe.nswe set of notes .and tutorials covering a wide range of
mathematics topics, including calculus
6 Purple math is a great resource for students seeking help with algebra
www, th.com/ :
g PUEiEmALL (R and other foundational math
7 | https://www.brilliant.org/ Interactive learning in Mathematics
8 | https://www.edx.org/ Offers a variety of courses
9 Coursera offers online courses in applied mathematics from universities
htps://www.coursera.org/ and institutions around the
10 . ? . The Massachusetts Institute of Technology (MIT) offers free access to
https://ocw.mit.edw/index.htm course materials for a wide range
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Programme: Diploma in CE/ME/RT

Course Code:SC23102 Course Title: Engineering Physics

Compulsory / Optional: Compulsory

Learning Scheme and Credits Assessment Scheme

SA
oo O 7 OGS s e e | [ Ly SLA | Total

3 - 2 1 6 3 20| 20 60 25 | 25#| - 25 175

Total IKS Hrs. for course; 2hrs.

Abbreviations: CL- Class Room Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self Learning

Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self Learning
Assessment ' L=

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online Examination

Note:

1. FA-TH represents two class tests of 20 marks each conducted during the term.
2. SA-TH represents the end term examination.

3. FA-PR represents the term work.

4. SA-PR represents the end term practical examination.

I.Rationale

6 The subject is included under the category of science. The special feature of the subject is to develop the laboratory

Pagel

skill using principles of scientific phenomenon. This course will serve to satisfy the need of the technical students for
their development in technical field. The course is designed by selecting thetopics which will develop intellectual
skills of the students and will guide students to solve broad based engineering problems. Ultimately the focus of the
course is to develop psychomotor skills in the students.

II. Industry/ Employer Expected Outcome

Physics is a fundamental science that plays a crucial role in various industries and has numerous outcomes that
benefits society: Apply principles of physics to solve broad based relevant engineering problems.

Engineering Physics (SC23102) Approved Copy P-23 scheme
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IL.Course Qutcomes: Students will be able to achieve & demonstrate the following COs on completion of
course based learning

COol Classify the different physical quantities, identify the proper unit of it and to estimate in the measurement of
physical quantities,
£02 Apply laws of motion in various engineering applications.
COo3 [dentify the properties of solid, liquid such as elasticity, viscosity and surface tension.
CO4 Analyze types of waves.
COs Create awareness about the properties and application of light and Nanotecnoloy in engineering field.

Course Content Details:

@ Unit| Theory Learning Outcomes (TLO's)aligned to C_O's Topics / Sub-topics

No.
TLO 1a. Explain physical quannnes and.ifs types with | Units and Measurements
examples. 1.1 Fundamental Phys;cal quantities, examples.
TLO 1b. Differentiate between scalar and vector 1.2 Derived phyg:__cal quantities, examples.
quantities with examples. ; 1.3 Scalar and Vector Physical Quantities.
TLO lc. Apply dimensional analysis to check 1.4 Definition and requirements of unit
correctness of equation and conversion of units in 1.5 Systemof umts ,C-G.S.,M.K. S. and S. L. units.
1. different systems. 1.6 Dimensions, dimensional formula

TLO 1d. Estimate the errors in the measurementfor | 1:9.Ryles to write the unit and conventions of units and

the give problem.

Significant figures, rules to write significant figures
TLO Ie. Explain the wotking Of gncient astronomical 1.8 Error — Definition, types of errors and estimation of
instruments to measure distance, time and hour angle erars -
1.9 Ancient astronomical instruments: Chakra,
Dhanyata, Yasti and Phalak yantra, Numerical

Course Qutcome: CO1
' | Teaching Hours :Shrs.

@ _ Marks: 8

TLO2a, Differentiate between velocity and speed. Motions

Identify changes in motion that produce acceleration. | 2.1 Linear motion —Definition — distance,

Able to calculate speed, velocity and acceleration of an | displacement, velocity, acceleration, retardation,
object, analytically, Classify acceleration as positive, | €quation of motions, acceleration due to gravity
hegative, and zero. and equation motion under gravity, numerical
TLO2b. Identify different periodic motion with examples| 2-2 Periodic motions: a) Oscillatory motion, b)
2. such as oscillatory motion, Vibratory motion, circular Vibratory motion, c) S.H.M. d) Circular motion.
motion. (only definition and examples) , terms related to
TLO2c. Explain angular motion with equation of angular S.H‘M. - Definition: Time period, frequency,
motion, explain relation between linear velocity and amplitude, wavelength, and phase

ngular Velocity, understand the concept of centripetal and| 2-3 Angular motion: a) Definition: angular motion,
entrifugal force Uniform circular motion, Radius vector,linear

velocity, Angular velocity, Angular acceleration,

o LO2d. Describe real-life situations that illustrate each of | b) Relation between linear velocity and angular
% ewton’s laws of motion. Velocity(derivation), Radial or centripetal acceleration,
& LO2e. Explain the laws of motion. Three equations of motion (no derivations), Centripetal

Engineering Physics (§C23102) Approved Copy P-23 scheme
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and Centrifugal force,examples and applications.
24, Laws of Motion and it’s applications.
2.5. Numerical.

Course Qutcome: CO2
Teaching Hours :12hrs
Marks: 14

TLO a. Calculate elastic constants
and state their significance

TLO b. Distinguish between
elasticity, surface tension and
viscosity

[TLO d. Determine surface tension
fand viscosity of fluid

[TLO e. Deforming force, restoring force
elasticity, plasticity and ngldlty,
factors affecting elasticity, stress
fand strain with their types, elastic
limit, Hooke’s law

[TLO h. Classify types of flow of
fluid

3

General Properties of Matter

3.1 Elasticity:

3.1.1 Deforming force, restoring force, Elastic, plastic
and rigid substances, and their examples.

3.1.2 Definition of elasticity, stress, strain and its types.
3.1.3 Hooke's Law and elastic limit.

3.1.4 Stress - Strain curve, yield point, breaking point.
3.1.5 Young’s Modulus, Bulk modulus and Modulus of
rigidity, Definition and relation among them.

3.1.6 Numerical.

3.2 Viscosity
3.2.1 Coneeptand Definition of viscosity, velocity
gradient.
3.2.2 Newton's law of viscosity, Co-efficient of
viscosity, unit of
viscosity - -
3.2.3 Stokes’ law; termlfx‘ial velocity, derivation of
‘Stokes’ formula. | ="

‘| 3.24 Streamline ﬂow turbulent flow, critical velocity,

examples.
3.2.5 Reynolds’ numbcr and its significance.
3.2.6 Numerical.

3.3 Surface 'I‘ensmu.

3.3.1 Concept ofsurface tension.

3.3.2 Adhesive and cohesive forces, examples.
3.3.3 Laplace’s Molecular theory of surface tension
3.3.4 Angle of contact, its significance.

L‘Z‘oni'se Outcome: CO3
Teaching Hours: 14hrs.
Marks: 16

TLO a. Identify various properties of sound waves.
TLO b. Differentiate between sound and other types
of waves.

TLO b. Describe how sound wave properties affect

how sound is perceived.

Sound

4.1 Sound Waves:

4.1.1 Wave motion, types of waves — progressive,
longitudinal and transverse waves.

4.1.2 Characteristics of longitudinal and transverse
waves and comparison.

4.1.3 Free or natural vibrations and forced vibrations,
resonance — definition and examples.

4.1.4 Determination of velocity of sound by resonance
method.

4.1.5 Numerical.

4.1.6 Resonance concept in prehistoric times, concept of
different frequencies (Mantras) used to ignite different
chakras in body (IKS).

Engineering Physics (SC23102)
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Course Qutcome: CO4
Teaching Hours: 5 hrs,

Marks: 8
TLO Sa. Explain refraction and reflection of light. Optics, Optical Fiber and Nanotechnology
TLO Sb. Explain refraction of lit through prism. 5.1 Optics:
TLO Sc. Estimate refractive index of material of prism. | 5.1.1 Revision of reflection and refraction of light,
TLO 5d. Derive Prism Formula. 5.1.2 Laws ofl refraction, Snell’s law.
TLO Se. Explain the phenomenon of total internal 5.1.3 Determination of refractive index.
reflection, 5.1.4 Dispersion, Prism formula (derivation)

5.1.5 Critical angle, Total internal reflection. Examples
and applications.
5.1.6 Numerical.

(TLO S, Describe the workings and uses of fibre
optics.

TLO 5g. Describe the nanotechnology and properties
of nanomaterials and its various applications. 5.2 Optical Fiber:

5.2.1 Principle of propagation of light through optical
fiber.

5. | 5.2.2 Structure of optical fiber.

5.2.3 Applications.

6 5.2.4 Difference between optical fiber cable and electric
cable wire. '

5.3 Nanotechnology

5.3.1 Introduction to nanotechnology.

5.3.2 Definition of Nano scale, manometer and
nanoparticles, Nanotechnology.

! | | 5.3.3 Definition and examples of nanostructured

. materials, Physical and chemical properties of

i | b _— nanomaterial. | - |

[\§ 534 Applicarioqs_;‘_oggg@_rﬁl}otechnolqu in different fields
a) electronics, l:i)._fé{ltﬁﬁiébile, ¢) medical, d) textile,

¢) Cosmetics, f) environmental,

Course Outcome: COS
= Ieafﬁiﬂg‘-ﬁﬁﬂi‘g: 9 hrs.
| Marks: 14

IV. Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Sr | Practical/ Tutorial / Laboratory Learningl Laboratory Experiment / Practical Number| Relevant

No |Outcome (LLO) Titles / Tutorial Titles of COs
hrs.
1 [LLO a. Use of measuring instruments To know your Physics laboratory and use of 2 COl

LO b. Find the least count and range of the UISEHe clcilator,

instruments.

ILLO c. Interpretation of graph and use of
iscientific calculator.

Page4‘
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=

5 LLO a. Use Vernier caliper to To measure the dimensions of given § col

~ Measure dimensions of given objects. objects and to determine their
Measure the dimensions of objects of Volume using Vernier caliper.
known dimensions.

LLO b. Estimate the errors in
measurement,

3 LLO a. Identify types of motion To determine Acceleration due to gravity 2 Cco2
LLO b. Determine the value of by simple pendulum
facceleration due to gravity.

4 LLO a. Explain Elastic moduli. To determine Elastic moduli of a given 2 co3
LLO b. Understand the relation between wire byusing Searle’s apparatus.

'Young’s modulus, Bulk modulus and
igiditymodulus of elasticity
LLO a. Study properties of liquid To determine coefficient of viscosity of liquid ’ Cco3

3 ILLO b, Calculate coefficient of viscosity of by Stokes’ method
liquid -

6 LLO a. Understand the theory of the surface; | To determine the surface tension of liquid ) co3
tension of liquids. | 'usmg caplllary Tise mcthod
LLO b. Correlate the property of surface . ™
tension with different natural phenomena.,

LLO ¢. Understand the concept of capillarity in
liquids,

LLO d. Relate surface tension and capillarity.
Find the value of surface tension of a given
liquid. '

7 LLO a. Understand the concept of sound waves | To determine velocity of sound by resonance ) Co4
fand the various terms related to them method. ;
LLO b. Understand transverse and longitudinal
waves. Find the velocity of sound in air.

3 LLO a. Explain refraction of light. To determine refractive index by usmg pin ) CO5
LLO b. Determine refractive index of a given | method - ; e 25

rism =, o ff :.“'E

9 LLO a. Use Micrometer Screw gaugeto:* - | To measure the d1mensLmVen objects ’ col
Measure dimensions of given objects. Meakm:e -and to determine tIiclr"Volume using
the dimensions of objects of known d:mgns,:onsl micrometer screw gauge.

LLO b. Estimate the errors in measurement. A} ILE =i

10 LLO a, [dentify type of motion To determine stiffness constant by using = Co2
LLO b. Calculate the stiffness constant helical spring =

1 LLO a. Study the properties of light TIR To study total internal reflection and to 9 CO5
ILLO b. Determine the critical angle determine the critical angle.

1 LLO a. Understand the concept of sound waves | To determine velocity of sound by using 2 4
fnd the various terms related to them sonometer. Co
LLO b, Understand transverse and longttudinal
waves. Find the velocity of sound in air,

LLO a. Study the types of motion. To study projectile motion

13 LLO b. Use of projectile motion in sport. - €Oz

14 LLO a. Apply engineering and physics To study applications of nanotechnology in 5 CO5
concepts to the nano-scale and non- engineering field.
continuum domain.

LLO b. To apply mathematics and science
in engineering applications.
Engineering Physics (SC23102) Approved Copy P-23 scheme
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| LLO a. Define unit and classify into different | Showing Video on different applications 7 CO1
“ttypes of units related to units,

Note: 10 to 12 experiments should be performed in a term for completion of TW.

V. Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills
Development (Self Learning):

L. Convert the units of a given physical quantity from one system of units to another

2. Measure room temperature of hot baths / bodies by using mercury thermometer and convert it into
different units.

Prepare a chart to summarize units and measurements

Use a digital vernier calliper and micrometre screw gauge for measurements. (Lab- based).
Make a paper scale of least count e.g. 0.01 cm, 0.2cm, 0.5¢m.

What is the difference between speed and velomty‘?

What is motion? Describe Straight line monon _

Explain Average speed and Avcrage vclocny >

0 00N AW

Write in detail about your expenence of various, types of motion whlle riding a bicycle on a road.
10. identlfy the types of motion.

(a) Movement of the earth around the Sine oRn :
(b) Movement of a ceiling fan: ..........

(¢) A meteor falling from the sky: ..

(d) A rocket launched from the ground: ..........

(e) A fish swimming in water: ..........

f) The plucked string ofa sitar: ...

11.Compare elastic body and plastic body (lab based).
12. Write the practical applications ‘of' Elasticity.
13. Write the practical applications of Viscosity.
14. Compare streamline and turbulent flow w1th examples.
15. Write T for True and F for false statements; | A1 s
® 1. Sound is produced by a vibrating body. .
. 2. All objects produce same type of sound.
3. Guitar is a musical instrument.
4. The number of complete waves or cycles produced by a vibrating body in one second is called frequency.
5. The pitch of a sound is independent of the frequency of vibrations.
6. Flute is a stringed instrument.
7. The loudness of sound is a measure of the sound energy reaching the ear per second.
8.. Loudness of a sound depends on the area of vibrating body only.
9. Hertz is the unit to measure the intensity of loudness.
10. Noise pollution can cause permanent hearing loss.
16. What is noise pollution? Write a note on the ill effects of noise pollution.
O 17. Why is the sound of siren in an ambulance or a Fire tender different from the horns used by other vehicles?
E" 18. Circle the odd one out.
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. Tabla, Drums, Mridangam, Guitar
2. Flute, Saxophone, Sitar, Shehnai

3. Vacuum, Amplitude, Frequency, Loudness
4. Veena, Drum, Sitar, Violin

Science and Humanities Department

3. Sound of birds, Sound of a fan, Sound of a baby, Sound of a cracker

6. Drums, Shehnai, Speaker, Guitar
7. Hertz, Decibel, Frequency, Watt

8. Temperature, Amplitude of Vibrations, Area off Vibrating body, Distance from listener
19. Match the columns.

sound

1. Hertz a. Unit to measure intensity of

2. A stringed instrument

b, An overtone and a fundamental
_tone at a fixed interval: |

3. Pitch | c..Loudest and 1owest-notes ¥

4, Membrane instrument

- '.d- Idultar

5. Monotone e. SI unit of frequency _
6. Decibel f. Drums Y
7. Harmonics

g..Sensation of a frequency 1

8. Fundamentals

h. Sound withssingle tone |

20. To demonstrate T.I.R and working of optical fiber (lab based)

VI. Specification Table:

Unit e e = Distribution of Theory Marks
No Topic g e R U A Total
_ r - Level | Level | Level | Marks
@ 1 Units and Measurements 2 4 2 g
2 Motions 4 4 8 16
3 | General properties of matter 4 6 8 18
4 | Sound Waves 2 4 2 8
5 | Optics and Optical fiber 2 4 4 10
Total 14 22 24 60
VII. Assessment Methodologies/Tools
[\m Formative assessment (Assessment for Learning)
&
=5
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* Rubrics for continuous assessment based on process and product related performance indicators (25 marks)

Summative Assessment (Assessment of Learning)

* End term examination, Viva-voce (25 marks)

VIIL. Suggested COs - POs Matrix Form(CIVIL ENINEERING)

Science and Humanities Department

Programme
Programme Outcomes (POs) Specific
QOutcomes
(PSOs)
PO-5
PO-1 Basic PO-3 Engineering PO-7
and PO-2 Design/ PO-4 | Practices for [PO-6 Project| Life [PSO-PSO-PSO-
Discipline [Problem|Development|Engineeringl  Society, |Management] Long 1 2 3
Specific |[Analysis| of Solutions | Tools  [Sustainability Learning
Knowledge and
Environment
COl 3 1 1 2 1 1 1 2 1 -
CO2 3 - I 1 | I 2 | 1]
C03 3 I I 1 .l I |
CO4 3 1 1 2 1 ] 1 2 I
COS5 3 1 1 2 - <A1 1 1 - | -
Legends: - High:03, Medium:02, Low:01, No Mapping: --
VIIL. Suggested COs - POs Matrix Form(MECHANICAL ENINEERING)
: Programme
Programme Outcomes Specific
Course (POs) Outcomes
0':2‘5’0 (PSOs)
PO-5
(€09) | po-1 PO-3 Engineeri PO-7
Basic PO-2 Design/ PO4 ng PO-6 Lif [PS |PS |PS
and Proble | Developm | Engineer | Practices | Project @ (0) (0] 0
Discipli m ent of | ing Tools for Managem Lo - - -
ne Analy | Solutions Society, | ent ng 1 2
Specific sis Sustainabi Learni
Knowle lity and ng
dge Environm
ent
COl 3 | 1 2 1 1 1 2 S s
CO2 3 1 1 1 1 1 1 1 -
CO3 3 | 1 1 1 1 2 1 =
CO4 3 1 2 1 1 1 2 e B
COS 3 I 1 2 - | | 1 =
Legends: - High:03, Medium:02, Low:01, No Mapping: --
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VIIL.Suggested COs - POs Matrix Form(RUBBER TECNOLOQY)

Science and Humanities Department

Programme
Programme Outcomes Specific
(POs) Outcomes
C(;I)I.II‘SE PSOﬂ
iy PO-5
E‘O ) | POt PO-3 Engineeri PO-7
€O | Basic | PO-2 | Design/ | PO ng | PO-6 Lif |Ps [PS |Ps
and | Proble | Developm | Engineer | Practices | Project e of 0| O
Discipli m ent of ing Tools for Managem Lo S v
ne | Analy | Solutions Society, | ent ng 2|3
Specific | sis Sustainabi Learni
Knowle lity and ng
dge Environm
e ent
col 3 | 1 2 1 I 1 R P e
CO2 3 1 1 I ! 1 1 i
CO3 3 I 1 - | | I 2 1 =
CO4 3 - 1 2 1 1 1 2 iy T
CO5 3 1 1 2 = L+) 1 1 -- ---
Legends: - High:03, Medium:02, Low:01, No Mapping; -- i ,
IX. Suggested Learning Materials / Books
Sr.No Author Title Publisher
l R K Gaur &; S L Gupta Engineering Physics Dhan pat Rai Pub.
2 Prof. Arthur Beiser Applied Physics Tata McGraw hill Pub.
6' 3 D K Bhattacharya Engineering Physics Oxford University press
4 NCERT / MSBSHSE Physics | & 2 NCERT/MSBSHSE
5 Halliday &Resnick Wiley Physics Vol 1 & 2 Wiley India
6 Brijlal & Subrahmanyam Principle of physics S. CHAND & COMPANY
7 R K Gaur &amp; S L Gupta. Engineering Physics Dhan pat Rai Pub.
@)
7]
&
(=5
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Science and Humanities Department

X. Learning Websites & Portals
Sr.No Link / Portal Description
Unit and Measurements.
Motion, properties of
I | https://sunitathorat1310.wixsite.com/website-| matter, Sound wave,
Optics and Optical fiber,
Nanotecnoloy
2 | www.physicsclassroom.com Concept of basic physics
3 | www.physics.org Concept of basic physics
4 | www.physics.brown.edu Concept of basic physics
ﬁ 5 | www.amazon.com/Basic-Physics Concept of basic physics
6 | http: //scienceworld.wolfram.com/physics/ Concept of basic physics
7 | http: /fen.wikipedia.org/wiki Concept of basic physics
8 | http: //hyperphysics.phy-astr.gsu.edwhbase Concept of basic physics
9 | www.msu.edw/~brechtjo/physics Concept of basic physics
10| www.answers.com/topie/list-of-basic-physics-topics Concept of basic physics
. Unit and Measurements.
. | G Motion, properties of
11 WWw.answers.com/topic _-';“.-; G matter, Sound wave,
Optics and Optical fiber,
; > Nanotecnoloy
12 | www.vlab.amrita.edu ' All Experiments video
® 13 | www.olabs.edu.in All Experiments video
| 14 | https: /praxilabs.com/en/ All Experiments video
15 | www.phet.colorado.edu Simulation of Topics
@)
o=
7]
&
(= %)
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Programme: Diploma in Mechanical Engincering/ Civil Engineering

Course Code: ME23101 Course Title: Engineering Drawing-I

Compulsory / Optional: Compulsory

Learning Scheme and Credits Assessment Scheme
FA-TH SA
SA-TH | FA-
CL | TL | LL | SLH | NLH | Credits R SLA | Total
L |12 PR [ OR
4 - 4 2 10 5 - | - - 50 | so# | - 50 150

Total IKS hrs. for course: 2

Abbreviations: CL- Class Room Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self Leam'ing
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self Learning
Assessment ;

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online Examination

Note:
1. FA-TH represents two class tests of 20 marks each conducted during the term.
2. SA-TH represents the end term examination.

I. Rationale
Engineering Drawing is the graphical language of engineers, technicians and workers to express engineering ideas
and concepts. Correct interpretation of engineering drawings is one of the basic abilities of First Line Supervisors

in industries. Study of Engineering Drawing induces the concepts of accuracy and exactness of information
necessary for the production of engineering component. It also develops judgements about distances and angles.

This basic course aims at building a foundation for the further courses in drawing and other allied courses. This
course introduces the concept of reference planes and the projections. The self -Learning activities indicated in
the curriculum are helpful for students to revise the learned concepts and will develop their self-confidence in
course learning.

This course is useful in developing imagination, drafting and sketching skills of the students.

11. Industry / Employer Expected Outcome

To prepare and interpret the technical drawings.

Engineering Drawing- I (ME23101) Approved Copy P-23 scheme
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1L ©ourse Outcomes: Students will be able to achieve & demonstrate the following COs on completion of
course-based learning-

COl Draw geometrical constructions and engineering curves using drawing instruments.
CO2 Apply the principles of first angle method of projections to draw views of line and plane.
CO3 Apply principles of orthographic projections to draw orthographic views of given object.
cO4 Apply principles of isometric projections to draw isometric view from given orthographic views.
COs Draw the free hand sketches of given engineering objects/elements
Course Content Details:
Unitf  Theory Learning Outcomes Topics / Sub-topics
No. (TLO's) aligned to CO's.
1.1 Draw engineering figures Basics of Engineering Drawing
using geometric I.1 Drawing instruments and their uses, Standard sizes of drawing
constructions with the help sheets (ISO-A series), Letters and numbers (single stroke
(“ } of drawing instruments. | - vertical), Types of lines and their applications, Drawing Scales
12 UseisSpiasor: U (reduced, enlarge and full size), Methods of Dimensioning:
dimensioning ) £ Chain, parallel and coordinate dimensioning (Refcr SP-46 C(J(.lf}
- W 1.2 Simple Geometrical Constructions, Redrawing figures using
1.3 Use different typc,f_."-of llnes geometrical Gonstructions -
] 1 -  hE A 4 1 -
Course Outcome-CO1 Teachmglipurs - 08 Marks —06
2.1 Draw different cnginering | Engineering Curvesand Loci of Points
curves from given dé;tﬁ-,q.-'_; :_; ' | 2.1 Method to draw Ellipse by “Arcs of Circle Method and
2.2 Plotloci of patts for) gwcn .| * Concentric Circle Method f ‘ ‘
e 2.2 Method to draw Parabola and Hyperbola by Directrix and Focus
2 Method. ,
2.3 Methods to draw Involutes of circle and pentagon,
2.4 Methods to draw Cycloid,
;:‘: 2.5 Loci of Points of Single Slider Crank Mechanism
Course OQutcome-CO1 Teaching Hours — 10 Marks -06
3.1 Draw top, front and side Projection of lil}es and planes
views of a line from given 3.1 Concepts of Reference Planes and Projections, Views — Top,
data. Front, Side Views
3.2 Draw top, front and side 3.2 Projections of Line inclined to one reference plane (H. P/V. P)
views of a plane form given and limited to both ends in one quadrant only.

3 data. 3.3 Projections of simple planes of circular, rectangular, pentagonal
and hexagonal shape, inclined to one reference plane and
perpendicular to another plane.

(First Angle Projection Method Only)
Course Outcome- CO2  Teaching Hours - 10 Marks —-10

Engineering Drawing- I (ME23101) Approved Copy P-23 scheme
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Department of Mechanical Engineering

Uniq

Theory Learning Outcomes

Topics / Sub-topics

| No. (TLO's) aligned to CO's.
Orthographic Projections
4.1 Draw top, front and side 4.1 Introduction to orthographic projections, Symbol of First Angle
views of given pictorial view. Projection and Third angle projection, Conversion of pictorial
4.2 Draw the top, front and side view into orthographic views =Top, Front and side View of
sectional orthographic views objects. Objects involving plain surfaces, slant surfaces, slots,
from given pictorial view. ribs, cylindrical surfaces.
4 4.2 Sectional Orthographic Views and conversion of pictorial view
into sectional Orthographic views
(Objects involving plain surfaces, slant surfaces, slots, ribs,
cylindrical surfaces, threads etc.)
(First Angle Projection Method Only)
Cours?‘e Outcome- 003 Teachmg Hours — 16 Marks —12
5.1 Draw isometric scale. Isometric pm]ectmns e
L 5.2 Draw isometric views from L Isometric scale, Naturalescalc
' given orthographic view: 5.2 Conversion of Orthpgraph;c Views into Isometric

View/Projection s T

5 using natural and isometric
scale. ' (Objects involving plain surfzces, sslant surfaces, slots, ribs,
cylindrical surfaces, holes etc.)
Course Outcome- CO4 ~ Teaching Hours — 10 Marks —12
6.1 Draw proportionate free-hand Free hand sketches _
sketches of given elements. 6.1 Drawing of proportional freehand sketches of -
6 ) Different types of thread pgpﬁle nuts, bolts, screws, washers
R and foundation bolts @ag an&*Lewns type)
_Course Outcome- CO5 Teacﬁmg,Hours 06 Marks —04
IV. Laboratory Learning Outcome ﬁndﬁA]igned ,P_ﬁrlac:t_igal-j& Tiltgififigl-:"Eiperiences.
;Sr Laboratory Learning Outcome Laboratory Experiment / Practical Titles/ |Number| Relevant
No (LLO) aligned to CO's. Tutorial Titles of COs
hrs.
L g
[ Eropaic Letteneg, Basics of Engineering Drawing
1.2 Draw types of lines. Bt - " £ i
, rawing sheet containing types of lines,
1 1.3 Redraw the given figure. Lettering,  Redrawing  given figure, 08 COl
1.4 Apply IS code provisions dimensioning
for to dimensioning.
2.1 Draw E_ngineering curves Engineering curves and loci points (minimum 08 ol
2 using given data. 4 problems)
3.1 Apply the method of Projections of Lines and Planes
3 projection to draw views of Three cases on lines and three cases on planes 08 co2
Engineering Drawing- I (ME23101 ) Approved Copy P-23 scheme
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Each student has to maintain a A3 size sketch book and complete followmg assignments for
assessment of self-learning activity. :

Engineering Drawing- I (ME23101)

1 1 0L

Sr Laboratory Learning Outcome Laboratory Experiment / Practical Titles/ |Number| Relevant
No (LLO) aligned to CO's. Tutorial Titles of COs
hrs.
lines from given data.
3.2 Apply the method of
projection to draw views
of planes from given data.
4.1 Apply method of Orthographic projections -
4 projection for drawing Using first angle method of projections 12 Cco3
orthographic views. (minimum 2 problems)
5l Apply {nethod of ' Sectional Orthographic projections
5 projection for drawing Using first angle method of projection 08 Co3
St_:ctlonal orthographic (minimum 2 problems)
views.
6.1 Draw isometric projections Isometric Projections _
6 using natural and isometric Using isometric scale (1 objects) and natural 08 co4
scale. scale (1 object)
S Free hand sketches
) 7.1 Draw standard discipline-
: To draw free hand sketches of different types
oriented :
T 7 f;l nhe ;omponents usmg of threads forms, nuts, bolts aud §crews 06 €05
== foundation bolts. - -_ -.
8.1 COl.lCCt mtbrmatlon ijln. :Carrclate anment Indian sculptures _I.ﬂgdlall
g ancient Indian culture © | temples, Monmnents, gtc. gv:th Engméf;g’mg 02 Col
related to englneermg Graphics. EAR B i_;%
graphics ' -
| . ‘:l!."
: AN i '{l:\{i
V. Suggested Micro Prcuect /8 Assngnment! Activities for Specific Learmng / Skills Development
(Self Learning):

i Kmat A L

Draw horizontal, vertical, 30°, 45°, 60°, 75° ﬁs‘i‘ﬁg*-séf’s’qﬁéj’e and drafter, and geometric constructions
Draw different types of lines & redraw two figures

Solve two problems each on projections of lines and planes

Two problems on orthographic projections (out of which one problem on sectional orthographic)
Two problems on isometric projections

Free hand sketches

Co-relate ancient Indian sculptures, Indian temples, monuments etc. with engineering drawing

Approved Copy P-23 scheme
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Vil Suggested COs - POs Matrix Form

Department of Mechanical Engineering

Programme
Programme Qutcomes (POs) Specific
Chicitt UU:L:IHIH.'S
Outcotss - e (PSOs)
(COS) | po.1 Basic PO-3 Engineering PO-7
and PO-2 Design/ PO-4 Practices for (PO-6 Project Life |PSO-1 |PSO-2
Discipline | Problem Development | Engineering Society, |Management Long
Specific | Analysis| of Solutions Tools Sustainability Learning
Knowledge and
Environment
COl 03 - - 03 - . 02 0l 2
CO2 03 . - 03 S - 02 01 -
CcO3 03 : P 03 2 - 02 03 02
CcO4 03 c 4 ' 03 % = 02 03 02
N CO5 03 = X 03 = 5 02 02 02

[Legends: - High:03, Medium:02, Low:01, No Mapping; --

IX. Suggested Learning Materialls / Books

Sr.No| Author ' . _Titie '\ Publisher
I | N.D.Bhatt o Engineering Drawing C!ag?tg?j?ublishing House
2 | P.J. Shah | Engineering Graphics §Chand
3 | Amar Pathak Engineering Drawing Wiley Publication
4 | D.Jolhe Engineering Drawing | Tata McGraw Hill Education
5 | K.L.Narayan,P.Kannaiah ‘Textbook on Engineering Drawing | jS.git‘c‘ch publications
¢ |BIS IS Code SP-46, Engincering Dawing | BIS

ractice For school and colleges

X. Learning Websites & Portals Sl S

Sr.No Link / Portal Description
1 https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring- | MIT Open courseware describing

2009/pages/related-resources/drawing_and_sketching/ basics of engineering drawing

2 | https://archive.nptel.ac.in/courses/112/104/112104172/ Lectures on Technical Drawing
3 | https://www.youtube.com/watch?v=3WXPanCq9LI Projection of lines
4 | https://www.youtube.com/watch?v=fvik7PIxAuo Introduction to Graphics (GTU)

Engineering Drawing- I (ME23101)
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Course Content Details:

e T
s)

Topics / Sub-topics

Unif Theory Learning Outcomes(TLO' ek A S - EE
Eﬂ;/ Unit - I Safety Practices & Precautions
1.1 Explain the safety practices & | | Safety Practices, Causes of accidents, Gcr?cral safety
precautions while operating firefighting es, Safety signs and symbols, Safety Precaution.
equipment. _ |12 First Aid box and its constituent materials.
1 | 1.2 Explain the procedure for using the given | 3 Fire, Causes of Fire, Basic ways of extinguishing
type of fire extinguisher. ' A g
1.3 Justify the given type of firefighting the ﬂre Class‘lﬁcatloln gt ﬁre;- i ouishers (Class A
equipment for the given situation. | 4 Firefighting equipment, fire extngt 2
1.4 Prepare a list of equipment used for B, C, D). (As per NBC 2016).
safety in workshop operations. _ 1.5 Workshop Layout: [ssue and return system of tools,
1.5 Maintain the good housekeapin_g.-i'n;thc - equipment and consumables
working area ' ‘Course Outcome : CO1 Practical Hours :10
1.6 Prepare a layout of workshop ' ;
2.1 Explain the basic activities to be Unit - I Construction Activities
undertaken for the Construction of the given | 2.1 Construction activities such as layout,
component of ciyil structure. excavation, brick masonry, concreting, plumbing,
2.2 Lay the foundation layout on site using | ‘Electrification, Interdependency of various activities.
relevant techniq_lll_és;&” Pl | 2. JueiGausesiot acp%@;éﬁ@@afety Practices and
2.3 Explain the safety precautions to be Precaution I 2 !
undertaken at the given construction ey
2 | site. L k) e
s Course Ou CcO2 Practical Hours :16
| Unit - I Plumbing
3.1 I.Jndert.ake ‘the plumbing operation for| 3.1 Different types of pipes, Joints, Taps. Fixtures and
the given situation. accessories used in plumbing,
o Select the relevant tools to perform the | 3.2 Components (pipes, valves bends.) used in watel
given plumbing work. supply/sanitary/ sewerage lines.
f_.B Ust:e the.co;lcemf.j;i_ tOEfls to %ay the pipe | 3.3 Pipe fittings- bends, elbows, tees, cross, coupler
;nf.? of required specification using relevant | socket, reducer, cap, plug, nipple and thei
31““135 Specifications
4 Draw th ibi - L .
- TDW : t.e flm;’ C}‘taﬂ des;:rlbllng t'he 34 Various Operation in plumbing shops- pip
1 e pLE e supply pipe line | bending machine their specifications and
overhea £ 2
el y Qite EHYES Maintenance. Basic process cutting, threading etc.
o Course Outcome : CO3 Practical Hours :10
Workshop Practices (CE,
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4.1 Identify fitting tools

4.2 Explain operation of fitting shop
machines

4.3 Use fitting tools

4 4 Operate machineries.

Civil Engineering (Sandwich Pattern)

Unit - IV Fitting
4.1 Fitting hand tools bench vice, hammers, chisels,
(iles, hacksaw, surface plate, punch, v
block, angle plate, try square, marking block , steel
rule, twist drills, reamers, tap set,
die set and their Specifications
4.2 Basic operations in fitting shop: chipping, filling,
scraping, grinding, marking, sawing, drilling, tapping,

5.6 Perform wood worlcmg apcrat:ons

5.7 Maintain tools, eqmpment am:l machmencs

4 | 4.5 Perform fitting operations , reaming etc.
Mo, : 4 3 Fitting shops machineries: Drillin machine, Power
Maintain tools, equipment and - p. et :
saw, grinder their specifications.
machineries e Bl
4.4 Safety practices to be followed in fitting shop
4.5 Preparation of male, female joint.
Cbui'se Ou"g_cpn_]e . CO4 Practical Hours :10
5.11dentify different types of woods. g~V Cdrger;i > ;
e, . fial woods such as plywood, block
5.2 Seleot wood wliingfBgls as petjob/ 'tsmlard E:F;Soﬁﬂaﬁmc lﬂ}g‘; boards, o
e s &, } = i Veneer, ﬁbebBoardé‘andaﬁear applications.
4 1 W et % J —
>-2-Sha opera,tg}?n 9{._\7{00(& wox__kmg:__:, s, 2 Wood wori(mg !1 cltuﬁls carpentry vice, marking
machines. and? maasunng‘tools sawsshclaw hammer, mallet, chisels,
. 54/ Use famiture makmg tools plans, squares, and theu specxﬁcatmns
5.5 Operate machmenes 5.3 Wood working tachineries — Wood turning lathe,

circular saw, their speclﬁcatmns

5.4 Basic procgsfs;lnﬁgagpcntry shop marking, sawing,
planning;’ chfs,cl;ng,};n'nmg, grooving, boring.

g
ra ices to be followed in carpentry shop

i

_ ,.__ﬁarétion of wooden joints

Course Outcome : COS Practical Hours :10

IV. Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Laboratory LearningOutcome (LLO) | Sr Laboratory Experiment / Practical Titles ﬂ No. of | Relevant
No |[Tutorial Titles hrs. COs
1.1 Use fire extinguisher 1 | Identification of fire extinguishers and 10 | CO1
| 2 Operate fire extinguisher demonstration of extinguishing fire in a group
of students
Workshop Practices (CE) W523603 Approved Copy P-23 scheme
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Civil Engineering (Sandwich Pattern)

V.

Development (Self Learning): NIE-

2.1 .Prepare site visit report Prepare the report of site visit of i Cc02
2.2 Perform lineout activity. construction  project with reference to

substructure construction activities along with

the equipment used.

Perform the lineout activity on the site for the

given type of foundation work.

3.1 Select proper plumbing tools Prepare T joint or Elbow joint pipe fitting 10 | cos

job as per the drawing.

3.2 Use plumbing operations for 4 : £
Preparing plumbing joints.

4.1 Select proper fitting tools Prepare male-female type fitting job as per the 10 | cos

4.2 Prepare fitting job using different drawing involving operations like marking,

tools punchmg, ﬂmg sawmg, dn!lmg and taping.

51 Sclcct propier carentry fools Preparc utlhty Job (hkc ?stool “bcnches, tables, 10 | CO5
éP Tl _ dais or similar jobs) /“carpentry joint using
RO e artificial wood/natural wood. Utility job may

different manufacturing progesses. be preparation of new job Or repairing of
k. _existing products. \B .8
R e | R LB

6.1 Collect information about 'a'nc_ient- Draw sketches of :'\'-t_ariqusj_c'@pcierit‘}; fqo‘l-s.i. 04 | CO5

tools for understanding Indian

nowledge. '

60

ﬁl Specification Table: NOT APPLICABLE

VIIL Assessment Methodologies/Tools

Formative assessment (Assessment for Learning)
Rubrics for continuous assessment based on process and product related performance indicators (10 marks)

Rubrie Criterion Max Marks Not Satisfactory Good Excellent

Satisfactory
(9 @) @)’ @)’

Ability to utilize the Notableto | Able to select | Able to select | Able to select

appropriate tools safely to select & & utilize the | & utilizethe | & utilize the

perform various operations utilize tools safely to | tools safely to | tools safely to
technically | performthe | performthe | perform  the
correct tools, | operations operations operations with
safely to but lacks with technical
perform the | preciseness in | understanding | understanding
operations answer with &

Workshop Practices (CE) WS23603 Approved Copy P-23 scheme
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(@] w'{ _.-'i'_ng:'nee."."ng (Sandwich Pattern)

e " 8 preciseness in | substantiating
answer but with
less applications &
application conclusions of
orientation experiments
performed.
Quality and completion of job Alileto Able to Able to
in prescribed time, 04 sl e complete the | complete  the
Not able to b f:l job in job in stipulated
complete the JS tipulated stipulated time with
el . ( p . desi i
Jgp in e with time with esired quality
stipulated dsired desired &
time with l,e but quality with | substantiating
desired ?U‘Lﬁn " but less with
quality, do ar(;ciseness application applications.
not follow Ii o " | orientation. Follows correct
basic rTf = Follows basic
muin?enancc bisiwmg imgr?per mai.r:tlem?ncc
practices i ntenance basic practices
practices maintenance
¥ [ |JPEACREER. | practices
Attendance 09 ¢ — %,
¢ -
Summative Assessment (Assessment of term end examination) b
End term Practical examination, (50 marks, 2 Hours duration
Crite Rubric Max || _f.;iﬂot: | [ satisfactory. '- i Excellent
MO0 1 Criterion Marks | | Satisfactory [| 0 | et | s§! '8 : ,
No (10)" [l (1) = Y W (5-0) [(7-8)% | (9-10)
ili = ' e T [Able to select the tools and
gbll ht{ : Not able to Able to select the Able to select Ehé | N Eoslfling dovices with
) | select the tools and work tools and work 1l Boiival Undoretindliog &
approprlate STk + i h ; d o ¥ th . tec l{.EI.‘ l.-In ers = .
tools and holding devices olding devices wath substantiating with
| | tools, work 10 | work holding | with gross undesstandingwatht | C 0 S clusions
holC_hIlg devices understanding but | preciseness in answer o];'pexperimems performed
devices, & technically lacks preciseness in | but less application : T
hi 2 ke e oy Effective 'communication/
machineries. O = PR PR SAchas A presentation
Ability  of 4 c < N Able to plan the process
roCess ' E T TTTE T anie with technical
Elanning ie. Not able to Ableto plan the ., giiii I:.?; = understanding &
: sequences of plan the process WIth gross™ | |1 anding with | Substantiating with
*2 | operations to 10 1::0;;_55 11 raniemfncil;:ﬁebmin preciseness in answer | applications & conclusions
be ceocrre::ct:a y a:sx\sfel; Eabana but less application of experiments performed.
performed orientation
on job.
Use the Abletoutilizethe Able to utilize the tools
tool§, {:jt(')lti::le 2L Able to utilize the | tools safely to safely_ o ]:‘ierfomf _t‘hi
equipments te::hnicall tools safely to perform the O with ‘technica
3 safely to 10 e 'io);ls perform the operations with un:crata.nd}ng ‘gl‘l
perform | operations but lacks | understanding with | Substantiating i
: safely to o : : b applications & conclusions
various formthe preciseness in preciseness in answer : e
operations E o lfand answer but less application of experiments perionies
on the job P orientation
Quality and Not able to Able to complete Able to complete the | Able to complete the job in
4 completion of 10 complete the | the job in stipulated | job in stipulated time | stipulated time with desired
job in job in time with desired with desired quality | quality & substantiating
prescribed stipulated lquality but lacks in | with but less with applications
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Crite Max Not Satisfactory Good Excellent
: Rubric it
rion Cilteiion Marks Satisfuctory
~No - (10)° (1-4)° (5-6)° (7-8)° (9-10)
time as per time with preciseness application
the drawing desired orientation
/specificatio quality
n
Follow basic able < ; Able to Follow basic
; : Horanie . Able to Follow Able to Follow basic i e

maintenance Follow basic ; : : ; maintenance practices of

: 7 . basic maintenance maintenance practices lated | : !
practices of maintenance linssabretited | ofrsiated tools relate tqo 5, equipment’s,

5 related tools, practices of pragilue 8 : =0 ; "d and machineries properly.
equipment’s 10 relnted tools tools, equipment’s, | equipment’s, an
ag 4 : - 5 * | and machineries machineries but less
equipment’s, ; e

e oy : application

machineries. and but l_a“ks i pRivas
S preciseness orientation
machineries

Suggested COs - POs Matrix Form

: L Programme
~ Programme Outcomes (POs) - Specific
) pra* Outcomes
Course (PSOs)
QOutcomes POS
(COs) po.1 Basic PO-3 Engineering,| ' PO-7
and PO-2 | Design/ PO-4 |Practices for [PO-6 Project Life [PSO [PSQPSO
Discipline |Problem{Development|Engineering)  Society, = |Management Long 1 Ziled
Specific |Analysis| of Solutions| Tools [Sustainabilityy =~ |Learning
Knowledge ! | and { Wil
: Environment| =
COl 3 - - = ) £y 35 4 Q0 2 == I3 3
Co2 3 = B 3 2 - 2 3B ]es
COo3 3 - SR 3 25 3 G O T
CO4 3 1 L 3 — DR 3 2 N
CO5 3 - - ST 2y 2 3 2 | )
Legends: - High:03, Medium:02, Low:01, No Mapping: -
VIII. Suggested Learning Materials / Books
Sr.No Author Title Publisher
1 | Bawa, H.S. Workshop Practice McGraw Hill Education, Noida;

ISBN-10:0070671192 ISBN-13:
978-0070671195

Gupta, J.K.; Khurmi, R.S.

A Textbook of Manufacturing
Process(Workshop Tech.)

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

Hegde, R.K.

Workshop Practice Manual For
Engineering Diploma & ITI
Students

Sapna Book House, 2012, ISBN:13:
9798128005830
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n : _ Introduction to Basic

4 | Singh, Rajender Manufacturing Process &
Workshop Technology

5 Hajra; Choudhary Elements of Workshop
Technology

6 | Sarathe, AK Engineering Workshop Practice | \ro

6

IX. Learning Websites & Portals

New Age International, NEw Leiu,
2014,ISBN: 978-81-224-3070-7

Media Promoters and Publishers
Mumbai, 2009, ISBN: 10-
8185099146
'_—__——_ . .

anna Book Publishing CO(P) LTD,

wDelhi, ISBN No. 978-93-91505-51-

Sr.No Link / Portal Description

1| http:/www.asnu.com.au F T Basic engineering tools.
2 hltp:ffwww.abmtools.conﬁdowﬁl’_éads_ .- :-tquwbrkih-g%Z'OQa_ypf:ﬂt;rjﬁf—’/qg_UTUGlS-Pdf Wood working

L3 http:waw.weldingtechnqlo_gy.ofg-; - B | Welding techniques

i 4 http:/fw*w.newagepublj_§hets_,r._li‘,&)_:rhfsamplechapter/UU1469.pdf o Basic engineering tools.
5 http:fa’www.youtube‘cd-rnhygii:éh"?FTeBX6cKKHWY ) ":ﬂ _,-;{"-! Welding techniques
6 http:ﬁwww.youmbe.éﬁnﬂvi@téh‘?wQﬁFO'S'NHnttw&feanue;gelai%d i 'I] Welding techniques
7 http:Nwww.youtube.cpmegfch?v=KvlzéQCAxM&fea.’tmﬁ.é:rehnﬁl I [ Wood working
8 http:ﬁww.piehtoolcﬁ.colﬁl Basic engineering tools.

9 http:ffsourcing‘indiama'rt.cprtﬁ.engineering/articlesfmaterials-use_d-hand—tools/ Basic engineering tools.

10 hltps:!!'www.youtube.conﬁwgﬁgﬁ?y;&?_cnkaAthM Basic engineering tools.

X. Academic Consultation Committeéﬂﬁﬂust:;y Consultation Committee:

L) =

L sr. Name Designation Institute/Organization
& No
1. [Dr. V. U. Rathod LME, I/C Workshop Supdt. Government Polytechnic, Mumbai
2. Mr. U.A. Agnihotri LME Government Polytechnic, Mumbai
3. [Shri. A. S. Sangwikar LME, 1/C Workshop Supdt. Government Polytechnic, Thane
4. |Dr. D.K.Gupta HOD,Civil Dept . Government Polytechnic, Mumbai
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Programme : Diploma in CE/ME

Course Code: AM 23101 Course Title: ENGINEERING MECHANICS

s

Compulsory / Optional: Compulsory

Learning Scheme and Credits Assessment Scheme
FA-TH |SA-TH | .. SA
CL | TL | LL | SLH | NLH | Credits @30 | Lo SLA | Total
TS1 | TS2 | Hrs.) PR | OR
3 - 2 1 6 3 20 | 20 | 60 L el e 25 | 150

f

L

Total IKS Hrs. for course: 4

Abbreviations: CL- Class Room Learmng, TL- Tutorial Learning, LL Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self
Learning Assessment

Legends: @ Internal Assessment, # E.xternal Assessment, *# On Line Examination, @$ Internal Online
Examination

Note:

1. FA-TH represents two class tests: of 20 Marks each conductcd during the semester
2. SA-TH represents the end term examlnatmn

I. Rationale

Z In day to day life we come across: dlﬂ‘erent structures, at the tnne of design of structures, analysis plays an

€ nportant role. Perfect analysis is possible only when one knows the types and effect of forces acting on the
structure. This course provides knowledge about the different types of forces/loads, their effects while acting in
different conditions/systems. The course also provides the knowledge about basic concepts of laws of engineering,
their application to different engineering problem. The principles of mechanics are fundamental to Mechanical and
Civil Engineering and related programs such as Mechatronic Engineering, Naval Architecture, Aerospace,
Manufacturing as well as Biomedical engineering. This course is needed as a prerequisite for the courses at higher
level such as Mechanics of Structures, Strength of Materials, Design of Structures, Theory of Machines, etc.

II. Industry / Employer Expected Outcome

This course is to be taught and implemented with the aim to develop in the student, the course outcomes
(COs) leading to the attainment of industry identified outcome expected from this course and they can demonstrate
the understanding of basic and fundamental concepts needed for design of machine elements as well as structures
and beams.

Engineering Mechanics(AM 23101) Approved Copy P-23 scheme
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II. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of
course based learning

COl Apply principles of simple machines

CO2 Determine unknown forces of various force system

CO3 Apply the principles of equilibrium to engineering problems.

CO4 Apply the principle of friction in various conditions.

COS5 Calculate centroid and centre of gravity for various g_eometrical figures.
CO6 Apply the principles of dynamies. ,I [~ &

€

Course Content Details:

Unit |Theory Learning Outcomes | : _ Topics/ Sul)-topics
No. (TLO) 3 :
1 [TLO1.1 Simple Machines:

Explain terminology related |efficiency of a machine , ideal machme, ideal effort and ideal load, load

parameters such as MA,VR 1.3, Analysm Law of machine,: ‘maximum mechanical advantage and

land Reversibility of Machines [Simple axle and wheel, differential axle and wheel, Weston’s differential
TLO 1.4 pulley block, single purchase crab, double purchase crab, worm and worm
p P

Describe  Definitions  of
Simple &  Compound |1.1 Definitions

Machines 11.2 Simple machine, compound machine , load , effort , mechanical
TLO 1.2 advantage -, velocity ratio .; input of a-machine ,output of a machine

to machines and its various (lost in friction, effort lost in erctmn

ete ‘[maximum efﬁclency ofa machum reversibility of a machine, condition for
TLO 1.3 revemblhty ofa machme, self- lackmg machine, simple numerical problems.
Explain the Law of Machines(l.4 Velocity Ratio for simple machines :

Describe and compute thewheel, geared pulley block, screw jack, calculation of mechanical advantage,
Velocity Ratio and otherefficiency, identification of type such as
parameters  for Dif‘ferent}Reversible or not etc.

Simple Machines
Course Outcome: CO1 Teaching Hours : 6 hrs

Marks: 12 (R- 2, U-4, A-6)

Engineering Mechanics(AM 23101) Approved Copy P-23 scheme




Government Polytechnic, Mumbai

Applied Mechanics Department

2 [TLO2.I Force systems:
Explain the basics of Statics,
Forces & Force Systems 2.1 Fundamentals and Force systems:
TLO 2.2 Definitions engineering mechanics, statics, Dynamics. Classification of
Explain the method of force system according to plane coplanar and non-coplanar, subj
resolution of force classification of coplanar force system- collinear, concurrent, non-
TLO 2.3 concurrent, parallel, Definition of a force, representation of a force by vector
Explain algebraic method for |and by Bow’s notation method. Characteristics of a force, effects of a force,
determination of resultant principle of transmissibility.
force 2.2 Resolution of a force and Moment of a force:
TLO2.4 Definition, Method of resolution, along mutually perpendicular direction and
Describe the graphical methodjalong two given direction. Definition of moment, classification of moments,
for finding the resultant of a [sign convention, law of moments, Varignon’s theorem of moment and it’ sJ
force system, use, definition of couple, properties of couple
2.3 Composition & resolution of forces :
Definition of Resultant force, methods of composition of forces, Law of
parallelogram of forces, Algebrau: method for determination of resultant for
€ various, force system.
2.4 Graphical method: ™
Space diagram, Vector d1agram, _polar diagram, and funicular polygon|
Resultant of concurrent and parallel force system only.
Course Outcome: CO2  Teaching Hours:10hrs
IMarks:12(R-4, U-4, Ad)
3 |[TLO3.1

[Explain the concept of
Equilibrant force, Lami’s
Theorem

TLO3.2

Describe Beams and their
types as well finding support
reaction for different end
supports

_umformly distributed -load. Ana]ytlcal method to determine reactions of

Equilibriam;

3.1 Equilibrant and Laml s Theorern

Definition of equilibrant, 'relation between resultant and equilibrant,
equilibrant of concurrent and non-concurrent force system. Analytical, free
body and free body diagram. Statement and explanation of Lami’s theorem
and Application.

3.2 Beams: Definition,” Types of beams (cantilever, simply supported,
overhangmg, fixed, contmuous), Types of end supports (simple support,
hinged,. roller), classification of loads, point load, inclined point load,

simply supported, cantilever and over hanging beam subjected to point loads
and UDL and graphical method to determine reactions for beams subjected
to vertical point loads &UDL only

Course Outcome:CO3  Teaching Hours:8hrs

(Marks:10(R-2, U-4, A-4)

TLO4.1

Explain the concept of
Friction and Coefficient of
Friction

TLO4.2

Describe equilibrium of a
body on horizontal & inclined

TLO4.3
Describe basic of Dynamic
Friction

plane as well as ladder friction|Equilibrium of body on horizontal plane subjected to horizontal and inclined

IFriction:

4.1 Definition:

Friction, Types of friction, limiting frictional force, coefficient of friction.
angle of friction, angle of repose, relation between angle of friction, angle of]
repose and coefficient of friction. Cone of friction, advantages and
disadvantages of friction.

4.2 Equilibrium of body on Horizontal and inclined plane:

force. Equilibrium of body on inclined plane subjected to forces applied
parallel to the plane only. Concept of ladder friction.

4.3 Introduction (only) -Dynamic friction

Course Outcome: CO4 Teaching Hours:8hrs

Marks:10 (R-2 ,U-4, A-4)
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£ TLosd ‘entroid and Centre Of Gravity:
1 aplain & plot the Centroid
for different geometrical 5.1 Centroid: o ' ’
sections Definition of centroid. Moment of an area about an axis, Centroid of basic
1L052 cometrical figures such as square, rectangle, triangle, circle, semicircle and
I xplain & plot the CG for uarter circle. Centroid of composite figure with not more than three
different geometrical sections [geometrical figures.
5.2 Center of gravity:
Definition, center of gravity of simple solids such as cylinder, sphere,
emisphere, cone, cube, and rectangular block. Centre of grav‘ity of
\ omposite solids with not more than Two simple solids. (Hollow solids
I xpected.)
! ourse Outcome: CO5  Teaching Hours:8hrs
| |
. 6 [TLOG.I Dynamics o
[ Explain the kinetics and the F e’ o —— / )
& different laws of motion 6.1 Kinetics: Definition of ewton’s laws of motion and its

TLO 6.2

fapplications. -
Explain the kinematics and

6.2 Kinematic: Definition of kinematics, Basic concepts of motion,
the different laws of motion ed, acceleration.

frectilinear motion, displacer ve 8 :
TLO 6.3 & 4] Ang!'iﬁl-‘&nptid-w ction, d% nition of angular velocity, angular
Describe the concepts of facceleration, angular di nt, (Simple Numericals )

ngular Motion, N Motion under gravity.
isplacement & Acogér
LO64 !

2\ ESTD. 1960

xplain and analyse the ourse Outcome: CO6
ifferent types of Mo ! -2, U-0,A-4)
der gravity. B Pem—

™

| Unit — Distribution of Theory Marks

' Topic Title .

' No P R U A Total

Level | Level | Level Marks

1 Simple Machines 2 4 6 12
2 Force Systems 4 4 4 12
3 Equilibrium 2 4 4 10
4 Friction 2 4 4 10
5 Centroid and Centre Of Gravity 2 2 6 10

[ 6 Dynamics 2 - 4 6

{ Total| 14 18 28 60
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4 [TLO4.1 Explain/Describe iLechlinL

Definitions 4.1  Definitions: Levelling, Level surface, Level line, Horizontal plane
TLO4.2 Explain the Types of [Horizontal line, Vertical line and vertical plane, Datum surface, Reduced Level
levels Line of collimation, Axis of telescope, Axis of bubble tube, Bench Marks- GTS

TLO4.3 Types of Levelling  [Permanent, Arbitrary and Temporary, Back sight, Fore sight, intermediate sight
TLO4.4 Explain the Types of |Change point, Height of instruments .

Levelling Staffs 4.2 Types of levels: Dumpy, Tilting, Auto level, Digital level, Component:
TLO4.5 Explain the Reduction [of Dumpy Level and its fundamental axes. Temporary adjustments of Dumpy
of level and Auto Level.

TLO4.6 Explain the Numerical[#-3 Types of Levelling: Simple, Differential, Fly, Profile and Reciproca
examples to find the R. L. [Levelling

TLO4.7 Explain the Errors in [+4  Types of Levelling Staffs: Self-reading staff and Target staff.

Levelling 45  Reduction of level by Line of collimation method and Rise/ Fall Methoc
4.6  Numerical examples to find the R. L. by H.LMethod and Rise and Fal
Method with necessary checks

4.7 Errors in Levelling

IDefinitions
TLOS.2 Explain the
contour maps, Chara
of contours,

5§ |[TLOS.1 Explain/Describe
% , horizontal equivalent.
ics of contours, methods o

] " Uss of contour mﬁps, _;i
s @ontourmg Direct and indirect

ethod and Arithmetic method

Contouring ﬂ'!{ @ ;"! fl - ~ L --, g 18 _'=_
TLOS.3 Explain| &_Cpurre (E)qtcomt;,_(;ﬁs Teaciungil?loursags ks:10 (R-2 ,U-4 , A-¢
[nterpolation of contour VA T 8 o =

6 |[TLO6.1 Explain/ yelMeasurement of Area and Volume :
Components and us ' Components and use of Diglta ant
planimeter ! ]
TLOG6.2 Explai ; 1€ from contour map using digita
Measurement of area using Al anime
planimeter

TLO6.3 Measurement of volun
of reservoir from contour map

IV Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Sr | Laboratory Learning Laboratory Experiment / Practical Titles / Number of | Relevant
No |Outcomes (LLO) Tutorial Titles hrs. COs
1 ILLO 1. Measurement of Measure distance between two survey stations using tape [2 CO2

distance between two survey [and ranging rods when two stations are inter visible
stations when two stations are
inter visible :
2 [LLO2. Direct ranging and ~ [Undertake direct ranging and measure the distance between CO2
measurement of the distance [fWo stations
between two stations
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LLO 3. Determine area of open field using chain & cross staff ‘6 CO2
3 [Determination of survey
area of open field
using chain & cross
staff survey
4 ILLO 4. Measurement of Fore[Measure Fore Bearing and Back Bearing of survey lines of (6 CO3
Bearing and Back Bearing of fopen traverse using Prismatic Compass.
open traverse using Prismatic
ompass.
5 [LLO 5. Measurement of Measure Fore Bearing and back bearing of a closed traverse 8 CO3
Fore Bearing and back of Sor 6 sides and correct the bearings and included angles
bearing of a closed for the local attraction
traverse
6 [LLO 6. Survey Project with [Undertake Survey Project with chain and compass for |Full Day |CO3
chain and compass for closed -losed traverse for minimum 5 sides (Compulsory)
traverse
7 ILLO 7. Traverse on Al size 6 K03
imperial drawing sheet for
data collected in Survey
0 Project pg e
8 [LLO 8. Simple leveling using[U i‘?@ke simple leveling using dumpy-1& 4 CO4
dumpy level/ Auto level and pridlevelingstaff. = ** "
leveling staff. - o <%
9 ILLO 9. Differential leve FE: |F1Y; dif ,r"e}fxtiak leifgiﬂ;g and determ 6 CO4
and determine Reduced . [Jbevels: of Instrument ‘
Levels [ method using du: el in
10]LLO 10.1 Fly leveling with “|[Undertake fly leveling with dou 4 CO4
double check using dumpy / [uto level and leveling staff.
uto level and leveling staff |7 1
11|{LLO 11. Survey Project with' | Full Day [CO4
Leveling instrument for of 500
Profile leveling and cross- R
sectioning for a road R I PP - S it :
T7ILLO 12, Lsection with __[Plot the L-section with minimum 3 cross-sections on Al 6 CO4
minimum 3 cross-sections on [Size i}llperig'l'ﬁs'ﬁ'ﬁﬁ‘%x dié;fgﬂ ted in Survey Project
G:; A1 size imperial sheet for mentioned at practu’:’;ﬁ%é.
' data collected in Survey
| [Project
13|LLO 13. Survey Project for [Undertake Survey Project for plotting contour map using {1 Full Day  [CO5
plotting contour map using  [Plock contouring method for a block of 150m x 150m with
block contouring method id of 10m x 10m. (Compulsory)
14|LLO 14. contours on A size [Plot the contours on Al size imperial drawing sheet for data| 6 CO5
imperial drawing sheet for collected in Survey Project mentioned at practical no.13
data collected in Survey
Project
15[LLO 15. Measurement of ~ [Measure arca of irregular figure using Digital planimeter. 2 CO6
area of irregular figure using
igital planimeter
Surveying I (CE23103) Approved Copy P-23 scheme












