COURSE TITLE : APPLIED PHYSICS COURSE CODE: SC11204

GOVERNMENT POLYTECHNIC, PUNE
*120 - NEP' SCHEME

PROGRAMME DIFLOMA IN CEf ME/MT
PROGRAMME CODE 01/04/ 05
COURSE TITLE APPLIED PHYSICS
COURSE CODE SC11204
PREREQUISITE COURSE CODE & TITLE NA
I.  LEARNING & ASSESSMENT SCHEME
luﬁv!&b_c Assessnsent Scheme
s BasdenLL
Clﬂt::i c Theary &TSL Based an
ourse | Comrse | Hra/W
g T | Tome sy | gy Practical .
ol N, ';:'I' % Total | FA-PR | sA-PR | SLA
Max | Max [MagMis{Mas[Minl Max[Min Mas|pi
APPLIED| DSC [3ol2z[1 e | 3 2 30 [7o*#[100]40] 25 [ 10 1w|2s|w| 178
SCH4 | pyrysics I
Total IKS Hrs for Term: 02 Hrs

Abbreviations: CL-Classroom Learning, TL-Tutorial Learning, LL-Laboratory Leaming, SLH-Self Leamning Hours, NLH-National
Leaming Hours, FA - Formative Assessment, SA -Summative assessment, IKS — Indian Knowledge System, SLA- Self |caming
Assessment

wm&rwmu-wm-n-mwm-rmmww
Note:

FA-TH represents an average of two class tests of 30 marks each conducied during the semester.

1. Ifa candidate is not securing minimum passing marks in FA-PR (Formative Asscssment - Practical) of eny course, then
the candidate shall be declared as "Detalned” in that semester.

2. Ifa Mﬂzhmmmﬁhumpﬁdmmrhh%{ﬂf[mimﬁmm of any course, then the candidate shall
be declared as "fail' and will have to repeat and resubmit SLA work.

3. Notional learning hours for the semester are (CL +LL+ TL + SL) brs. * 15 Weeks
4. 1 credit is equivalent 10 30 Notional hours.

5. * Self-learning hours shall not be reflected in the Timetable.

6.* Self-leamning includes micro-projects/ssipnmentsiother activities.

IL RATIONALE:

This course is designed with some fundamental information to help diploma engineers apply the basic
concepts and principles of physics to solve broad-based engineering problems. The of basic
principles and the concepts of motion, elasticity, viscosity, surface tension, sound, heat, optics, photo
electricity and X-rays will help in understanding the technology courses where emphasis is laid on the
applications.

lll. COURSE-LEVEL LEARNING OUTCOMES (CO'S)

Students will be able to achieve and demonstrate the following CO's on completion of course-based

learning

CO1: Estimate errors in measurement and Apply laws of motion in various applications.

COZ2: Select relevant material in industries by analyzing its physical properties.

CO3: Apply the concept of simple harmonic motion, resonance and ultrasonic waves for various

engineering applications.

CO4: Use basic principles of heat in related engineering problems.

CO3: Use basic principles of optics in related engineering problems.,

CO6: Apply the concept of modem Physics (X-rays, LASER, Photocell) for various engineering
applications.

m
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COURSE TITLE : APPLIED PHYSICS

IV. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT:

COURSE CODE: SC11204

of flow of liquid - streamline flow,
turbulent  flow, Reynold’s number
(significance), applications and analytical
treatment.

2.3 Elasticity: Deforming Force and
Restoring Force, Elasticity, Plasticity,
Rigidity. Stress and Strain and their types,
clastic limit and Hooke's law, types of
moduli of elasticity, analytical treatment.

Sr.| Theory Learning Outcomes Learning content mapped with TLO's. Suggested it
No (TLO'S) aligned to CO's, Pl.;.rlllli COs
UNIT-1 GENERAL PHYSICS (CL Hrs-7, Marks-12 ) ﬂ
TLO L.1: List fundamental and | 1.1 Unmits  and  Measurements:
derived quantities with their unit, | Introduction,  Definition  of _unit,
Explain the procedure of Fundamental and dl_:n‘lloﬂl units, Daﬁ‘er_ent
L y : System of units, Dimensions of physical
measuring the dimensions of & | .0\, ngities, measurement ervors.
given object by using Vernier 1.2 Angular Motion: Definition, radius | Chalk and board
Calipers and Screw Gauge. vector, angular displacement, angular wmw[
1. velocity, angular acceleration and units, Assipment COl
TLO 1.2: Calculate the angular mllﬂi?ﬂ hﬂwluf' “ﬁ m:f;: M;gﬂﬂ" Demonsiration
: : - velocity,  rclation incar
uhc!n’ b 02 M, g 2 acmlcratny jon and angular acceleration.
equations of Angular motion. Analytical T :
AL 135 Jo Study rangs, langle {13 Projectile motion: Projectile motion,
ﬁ:i sm"“;’;“"’.'" g MAXIMUT | yrajectory, range of projectile, angle of
i projection, time of flight.
UNIT-11 PROPERTIES OF MATTER (CL Hrs -10, Marks-14)
TLO 2.1 Apply the concept of | 2.1 Surface Tension: Definition and unit,
elasticity and plasticity to select | molecular theory of surface tension,
the material for engincering | Cohesive and adhesive forces, angle of
spplsations. contact and its significance, the shape of
TLO 22 Apply the concept of Ihe‘liquid s:_n'ﬁnct in a capillary tube,
Surface Temsion to find the | Capillary action and examples, surface
cocfficient of Viscosity. tension by capillary rise method (no
derivation), effect of impurity and
TLO2.3. : Establish a r!'ﬂl_itl'l temperature on surface tension. analytical
ﬁbﬁmﬂhw.gtm types of moduli of | yreatment. S : Chalk and board
2.2  Viscosity: Definition, welocity | Improved
: gradient and its unit, Newton’s law of | ‘ecture, Tutorial -
Viﬁﬂﬂﬁity, terminal Whﬂ-it)'. Stokes law, Demonstration
Stokes formula, coefficient of viscosity | Educational
by Stokes method (no derivation), types | Games

————————————— e —
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COURSE TITLE : APPLIED PHYSICS

COURSE CODE: SC11204

« POLYTECHNIC, PUNE.

Sr.|  Theory Learning Outcomes Learning content mapped with TLO's, Suggested o
No (TLO'S) aligned to CO's. Learning COs
Pedagogies
UNIT-1I1 WAVES & OSCILLATIONS (CL Hrs-07, Marks-10)
TLO 3.1: To study the|3.1 Sound: Sound waves, amplitude,
properties of sound waves, frequency, time-period, wavelength and
velocity of the wave, the relation between
TLO 3.2 Find the parameters | velocity, frequency and time-period of a
required to amalyze the given | wave. Analytical Treatment.
wave motion and simple
harmonic motion. 32 SHM: Simple Harmonic Motion,
Uniform Circular Motion as Simple
TLO 3.3 Explain the concept of | Harmonic Motion, Equation of Simple | Chalk and board
resonance and its applications. | Harmonic Motion, Phase of Simple | Improved lecture,
i L Tutorial
3 Harmonic Motion, Assignment CO3
TLO 3.4 Describe the properties Demonstration.
of given ultrasonic waves. 3.3 Resonance: Resonance concept in
prehistoric times, the concept of different
frequencies (Mantras) used to ignite
different chakras in the body (IKS).
Applications of resonance.
3.4 Ultrasonic waves: Properties of
ultrasonic  waves. Applications of
ultrasonic waves,
UNIT- IV HEAT (CL Hrs-6, Marks-10)
TLOA.1: To study different Gas | 4.1 Gas Laws: Explanation of Gas laws,
laws, Boyle's law, Charles law, Gay Lussac’s
TLO 4.2: Distinguish Between | law, General Gas Equation, analytical | Chalk and board
Good Conductors and Bad | treatment, units of temperature °C, °K, °F Improved lecture,
Conductors of Heat with their conversion, absolute scale of | TUoral co4
4 | TLO 4.3: Introduction of temperature. nm?m:m
Thermodynamics 4.2 Heat: modes of heat transfer,
conduction, convection and radiation.
4.3 Introduction of Thermodynamics
UNIT -V _OPTICS (CL Hrs-6, Marks-10)
TLO 5.1 State laws of reflection | 5.1 Light: Introduction to reflection and
and refraction. Describe the | refraction of light, laws of reflection and
phenomenon of total intemal | rofraction, Snell’s law, refractive index,
reflection. g L we ol Chalk and board
physical significance of refractive index, Improved lecture,
TLO 5.2 Dlﬂiﬂgllil‘l between critical angle, total internal reflection of Tml‘il] COs
5 | optical fibre communication | light. S
systems and ordinary systems. | 5.2 Fiber optics: Propagation of light | Demeonstration.
through optical fiber, the structure of the
optical  fiber, numerical aperture,

acceptance angle, acceptance cone, types
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COURSE TITLE : APPLIED PHYSICS

sr.
No

Theory Learning Outcomes
(TLO'S) aligned to CO's.

Learning content mapped with TLO's,

COURSE CODE: SC11204

Suggested
Learning

Pedagogies

Relevant
COs

of optical fibers, applications of optical
fiber, comparison of optical fiber
communication with electrical cable
communication, analytical treatment.

UNIT - VI

MODERN PHYSICS (CL Hrs-9, Marks-14)

TLO 6.1 Explain the properties
of photons based on Planck’s
hypothesis.

TLO 6.2 Explain the
construction and working of a
given photoelectric device.

TLO 6.3 Explain the method to
produce X-rays with its
properties and  engineenng
applications.

TLO 64 Differentiate between
LASER and ordinary light.

TLO 6.5 Describe the properties
of nanomaterials.

6.1 Photoelectricity: Planck’s
hypothesis, properties of
photons Photoelectric  effect:  threshold
frequency,  threshold wavelength,
stopping potential, Work function,
characteristics of the photoelectric effect,
Einstein’s photoelectric equation
Photoelectric cell and LDR: Principle
Working and applications.

6.2 X-rays: Production of X-rays by
modem Coolidge tube, properties and
engineering applications.

63 LASER: |Laser:  properties,
absorption, spontaneous and stimulated
emission, Population inversion, active
medium, optical pumping, three energy
level system, He-Ne Laser. Enginecring
applications of Laser.

6.4 Introduction to Nanotechnology.

Chalk and board
Improved lecture,|
Tutorial
Assignment
Demonstration.

LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL/TUTORIAL EXPERIENCES.

Practical/Tutorial/Laboratory
Learning Outcome (L.LO)

[Mutorial Titles

Laboratory Experiment / Practical Titles

Number
of hrs.

Relevant
COs

Identify the given instrument and

LLOL1 Use of given instrument and
i) Mention name and range of the
given instrument.

if) Calculate the least count of the
given instrument.

iiii) List the uses of the given
instrument.

i) Mention the name and range of the given
instrument.

ii) Calculate the least count of the given
instrument.

iili) List the uses of the given instrument.

Col

LLOZ1 Use a Vemier caliper to
Measure the dimensions of given
objects. Measure the dimensions of

obj of known dimensions.

. GOVT. POLYTECHNIC, PUNE.

Measurcments of dimensions of the given object
by Vernier caliper.

Ccol
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COURSE TITLE : APPLIED PHYSICS

COURSE CODE: SC11204

Sr.|  PracticalTutorial/Laboratory Laboratory Experiment / Practical Titles Number | Relevant
No Lurlin! Outeome (LLO) [Tutorial Titles of hrs. COs
LLO 2.2 Estimate the errors in -
measurement
3 LLO3.1 Use a Micrometer Screw gauge | Measurements of dimensions of given objects
to Measure the dimensions of given by micrometer screw gauge.
objects. Measure the dimensions of " col
abjects of known dimensions.
LLO 3.2 Estimate the measurement
errors.
4 |LLO4.1 Swmdy of Projectile motion. Predict the range of the projectile from the
initial launch speed and angle. 2 col
5 LLOS5.1 Use Capillary Rise Method to | Determine surface tension by capillary rise
study Surface Tension. method. 2 coz
6 | LLO6.] Use Stokes’s method 1o Measure the coefficient of viscosity of a
determine the coefTicient of given liquid using Stokes’s method (Stokes 2 co2
viscosity. law).
7 | LLO7.1 Use Hooke’s Law to calculate | Calculate the spring constant using Hooke's 2 co2
Spring constant. law,
8 [LLO 8.1 Use a resonance tube to [ Determine the velocity of sound by using a
determine the velocity of sound. Resonance Tube. 2 co3
(Concept of resonance). (Concept of resonance),
9 | LLO9.1 Use a simple pendulum to | Determination of Acceleration due to Gravity by
determine the acceleration due to Simple Pendulum. 2 o3
gravity.
10 | LLO 10.1 Use Boyle's Law to study the | Verify Boyle's law and establish a relation
relation between pressure and volume | between pressure and volume for a given 3 p—
for a given gas. gas.
11 | LLO 11.1 Use the Refraction Determination of the refractive index of the
Phenomenon to determine the refractive | glass slab. 2 Cos
index of the glass slab.
12 | LLO 12.1 Use of He-Ne laser beam, | Study the properties and working of the 2 CO6
to study properties of LASER. laser using a He-Ne laser beam.
13 | LLO 13.1 Use photoelectric cells to Study the effect of the Intensity of light on
study the effect of : photoelectric current.
Intensity of light on photoelectric 2 €06
current,

m
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COURSE TITLE : APPLIED PHYSICS COURSE CODE: SC11204

Sr. Practical/ Tutorial/Laboratory Laboratory Experiment / Practical Titles Number
No Learning Outcome (LLO) {Tutorial Titles of hrs. COs
14 | LLO 14.1 Use photoelectric cells to Study effect of Applied potential on
study the effect of : photoelectric current. using Photoelectric
Applied potential on photoclectric sty 2 C0é
current.
15 | LLO 15.1 Study of Divergence of Determine the divergence of laser beam
LASER. : Cos

Note: A suggestive list of practical LLOs is given in the table, more such practical LLOs can be added to attain
the COs and competency. A judicial mix of a minimum of 12 or more for physics practical LLOs needs to be
performed so that the student reaches the “Precision Level” of Dave's “Psychomotor Domain Taxonomy” as
generally required by the industry. ii. Hence, the ‘Process’ and ‘Product” related skills associated with each LLOs
of the laboratory work are 1o be assessed according to a suggested sample of Performance Indicators (Weightage in
%) as follows:

1) Preparation of experimental set up 20%

2) Setting and operation 20%

3) Safety measures 10%

4) Observations and Recording 10%a

5) Interpretation of result and Conclusion 20%%

6) Answer to sample questions 10%

7) Submission of the report in time 10%.

V1. SUGGESTED MICROPROJECT/ASSIGNMENT/ACTIVITIES FOR SPECIFIC LEARNING/SKILLS
DEVELOPMENT(SELF-LEARNING)

Only one Micro Project is planned to be undertaken by a student assigned to him/her at the beginning of
the semester. She/He ought to submit it by the end of the semester to develop industry-oriented COs. Each
micro-project should encompass two or more COs. The Micro-Project could be industry application-
based, intemet-based, workshop-based, laboratory-based or field-based. The assessment of the micro-
project is to be done under Self Learning Assessment (SLA). The Micro Project is preferably assigned to
a group of (4-6) students or an individual taking into consideration the capabilities and circumstances at
the time.
A suggested list is given here. A similar micro-project/ Assignment could be added by the concemned

faculty.

Micro project:

Vernier calipers: Prepare prototype vernier caliper of desired least count using card sheet
Properties of matter: Prepare a chart of different viscous liquids.

Sound: Prepare a chart of the velocity of sound in different materials.

Heat: Collect good and bad conducting materials of heat

Mobile applications: Use mobile applications for conversions of different physical
quantities.

Optical Fiber and TIR: Prepare model to demonstrate total internal reflection
Physical quantities: Prepare a Chart on comparison of systems of units for
different physical quantities.

LASER: Prepare a chart to study Total Internal Reflection.
X-rays/Photoelectric cell: Prepare a chart showing the properties and
applications of X-rays and Photoelectric cells.

B — ]
GOVT. POLYTECHNIC, PUNE Page 6

& & & & @



COURSE TITLE : APPLIED PHYSICS

Assignment;

Convert the units of a given physical quantity from one system of units to another.
Prepare a chart to summarize units and measurcments.

Distinguish between transverse waves and longitudinal waves based on frequencies
explain infrasonic waves, audible sound waves and ultrasonic waves.

Collect different clastic materials and mention their Young’s modulus.

Applications of optical fibers in, engineering.
Applications of X-Ray in engineering.
Applications of LASER in engineering.
Applications of Photoelectricity in engineerin g

Demonstrate the variation of the angle of refraction with respect to the refractive index.
Use a digital venier caliper and micrometer screw gauge for measurements (lab-based).

COURSE CODE: SC11204

VIL  LABORATORY EQUIPMENT/INSTRUMENTS/TOOLS/SOFTWARE REQUIRED
Se. No Equipment Name with Broad o
I | Vemier Calliper : Range: 0-15 cm, Resolution 0.01 cm. 2
2 | Micrometer screw gauge: Range 0-25 mm, Resolution 0.01 mm. 3
3 | Simple pendulum, Stop Watch, 4
4 | Glass Slab 75x50x 12mm. 10
5 | Travelling microscope: Range: 0.05-22 ¢m, Resolution 0.001 cm, Capillary tube 5
6 [ Battery climinator (0-12 V, 2 A) 11,12,13
7 | Voltmeter(0-10 V), ammeter (0-5 A) 1
§ | Boyle's law apparatus. 10
9 | Stoke’s apparatus, Wooden scale, Small metal sphere. 6
10 | Hooke's law apparatus 7
IT | Resonance tube, Tuning fork set, Rubber pad. 8
12 | Photoelectric cell. 12,13
I3 | He-Ne laser kit 11

h
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COURSE TITLE : APPLIED PHYSICS

COURSE CODE: SC11204

VHIL SUGGESTED FOR WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE

(Specification Table)
Sr. No| Unit Unit Title Aligned COs | Learning Hours | R - Level| U - Level| A - Level| Total Marks
i 1 | General Physics COl 7 3 4 5 12
2 | I | Properties of Matter co2 10 4 4 6 14
3 | m | Waves And o3 7
; | 3 4 10
Oscillations
s v Heat CO4 6 3 4 10
5 V | Optics COS5 6 3 4 10
6 | VI | Modem Physics CO6 v 4 5 5 14
Grand Total 45 0 24 26 70
IX.ASSESSMENT METHODOLOGIESTOOLS
Formative assessment Summative Assessment
(Assessment for Learning) (Assessment of Learning)
Two Unit Tests of 30 marks and the average of two unit tests. | End Semester assessment of 25 marks for laboratory
For Laboratory Leaming 25 MARKS leaming.
End Semester assessment of 70 marks (Online)

X. SUGGESTED COs POs MATRIX FORM

Programme
Programme Outcomes (POs) Specific
Ouicomes*
Course (PSOs)
Dhiics MM PO2 PO3 PO PO P06 | PO-7 |PSO-1|PSO-JPSO-Y
(COs) [snd Problem| Design’ |Engineering| Engineering Project Life
- Specific | Amalysis| Development| Teals Practices for | Management| Long
Knowledge of Solutions Seciety, Learming
Sustainability and
Eavironment
CO1 3 2 - 1 1 | 2
C02 3 2 [ 2 1 1 2
CO03 3 1 I 1 1 1 2
CO4 3 1 I 1 1 1 2
CO5 i 1 I 1 1 [ 2
C06 3l 1 I 2 2 1 2
Legends:-High:03 Medium:02, Low:01 NoMapping:-
*PS0s are 1o be formulased at the institute level

e ———————————————————————————————
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COURSE TITLE : APPLIED PHYSICS COURSE CODE: SC11204
XLSUGGESTED LEARNING MATERIALS/BOOKS
Sr.No., Author Title Publisher with ISBN Number
| Narlikar J. V. ;Joshi , A. Physics Textbook Part I - Class National Council of Education Research and

W.; Mathur , Anuradha ;

atal XI

Training, New Delhi, 2010, ISBN:
8174505083

Narlikar, J.V.;Joshi , A.

National Council of Education Research and

W.; Ghatak A K. et al Xn

2 | W.; Mathur , Anuradha : T Tebeck Rt Tl -CMS | rbing, Mot Dl 2015, TG
etal 8174505660
3 | Narlikar J.V.;Joshi, A. | Physics Textbook Part I - Class ¥"?°f“' m“&ﬁ.ﬂmnﬂﬁm and
W, Ghatak AK. etal | XIl raining, i, 2013, ISBN:
: 8174506314
4 | Narlikar, J.V.:Joshi , A. Physics Textbook Part Il - Class | 1National Council of Education Research and

Training, New Delhi, 2013, ISBN:

8174506713

XIL LEARNING WEBSITES & PORTALS

_sageacharya-kanad-001399

Sr.No Link/Portal Description
) . www sciencejoywagon.com/physicszone m* M"gm'm and Semiconductors,
; Electricity, Magnetism and Semiconductors,
2 | htpsi/phet.colorado.edu Thermometry and basic fiber optics
3 | Www.physicsclassroom.com Concepts of basic physics
4 | http/inptel.ac.in‘course. php?disciplineld=104 Concepts of basic physics
5 hlq::rfhpwplmics.phy-nstr.medummPh.luml Concepts of basic physics
https:/fwww youtube.com/results? ; .
6 | search query=amruta+university+physics+expts Concepts of basic physics
k. https://www.youtube.com/results? . '
7 | Mkt a1 I Concepts of basic physics
8 I https:ﬂmm.yaumbe.ooudmh?wzkﬁhﬂ_alﬂs Concepts of basic physics
9 | https:/fiksindia.org IKS physics
10 hup:ﬂww.amient-oﬁghs.nuﬂaimq-&mmpwpldindiuh

IKS Philosophy of atom by Acharya Kanad.

wame & Signature:

W

Mr A‘é. Ghorpade

Smt. D.V, Saurkar Mr. N.S. Salave
Lecturer in Physics Lecturer in Physics Lecturer in Physics
(Course Experts)
Name & Signature: Name & Signature:
Dr.V are ﬁﬂm
( \Q,“d) (CDC In-charge)
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COURSE TITLE: APPLIED MATHEMATICS COURSE CODE: 5C11207

GOVERNMENT POLYTECHNIC, PUNE
‘120 - NEP' SCHEMF.

' PROGRAMME DIPLOMA IN CE/EE/ET/MEMT/CMAT
PROGRAMME CODE 01/02/03/04/05/06/07

COURSE TITLE APPLIED MATHEMATICS

COURSE CODE SC11207

PREREQUISITE COURSE CODE & TITLE __| BASIC MATHEMATICS (SC11205/5C11206)

L LEARNING & ASSESSMENT SCHEME

l.earmimg Scheme Assessmient Schenie
Actusl Based on 1.1,
Coniact Theory &TS1 Based on
Course Caurse Title Course | s/ Week At'miu P . S1. Total
Cod per
e Type SLHNL Durtion | Practical Marks
. &(l. | o ",r-:l‘ Total | FA-PR | SA-PR | SLA
' Max | May [MasMinMa Man|Min) Max[M
APPLIED
SCI207| saariemarics | AeC | 3] 1] -] - | 4| 2 3 Wiwiweje| - |- | -|-f-|-] 1o

Total IKS Hrs for Term: 6 Hrs

Abbreviations: CL-Classroom Learning. TL-Tutorial Learning, LL-Laboratory Learning. SLH-Self Leaming Hours, NLH-National
Leaming Hours, FA - Formative Asscssment, SA -Suminative assessment, IKS — Indian Knowledge System, SLA- Self Leaming
Asscssment

Legends: @-Internal Assessment, # - External Assessment, *# - Online Examination.@$ - Internal Online Examination

Naote:

FA-TH represents an average of two class tests of 30 marks each conducted during the semester,
1. If a condidate is not securing minimum passing marks in FA-PR (Formative Assessment - Practical) of any course, then
the candidate shall be declared as ‘Detained” in thas semester.
r Il‘-mﬂithudmnummirﬁnmmingmhﬂa&lflmmynrwmmlhmﬂumﬁdmm
be declared as *fail' and will have to repeat and resubmit SLA work.
S.Nnh-diurlh;lunfwdwmu'ﬂﬂlhI.L+TL1-SI.-}II1.' 15 Weeks
4. 1 eredit is cquivalent 1o 30 Notional hours.
3. * Self-learning hours shall not be reflected in the Timetable.
6.*Self-lcaming includes micro-projects/assignmentsiother activitics

IL RATIONALE:
An Applied 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 h;fomeddacisionsmdaddrmmﬂ-woﬂdmg‘nming
challenges effectively.
M. COURSE-LEVEL LEARNING OUTCOMES(CO'S)

Smmuﬁllhﬂqmvﬁm“mmmmm‘mmphﬂmfmmwmhg

COIl - Apply Solve the broad-based engineering problems of integration using suitable methods.

CO2 - Use definite integration to solve given engincering related problems.

CO3 - Apply the concept of differential equation to find the solutions of given engineering problems.

CO4 - Employ numerical methods to solve programme specific problems.

COS - Use probability distributions to solve clementary engineering problems.

GOVT. POLYTECHNIC, PUNE. Page 1
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COURSE TITLE: APPLIED MATHEMATICS

IV. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

COURSE CODE: SC11207

Sr.|  Theory Learning Outcomes Learning content mapped with TLO's. t:f:': Rebevant
No (TLO'S) aligned to CO's. COs
Pedagogies
UNIT-1 Indefinite Integration (CL Hrs-15, Marks-20)
1.1 Solve the given simple| Unit- I Indefinite Integration
blem(s) based on rules of 1.1 Simple Integration: Rules of
ntegration. integration and integration of Improved
1.2 Evaluate the given simple standard functions Lecture
ntegral(s) using  substitution| 1.2 Integration by substitution. Demonstration
vethod. 1.3 Integration by parts, Chalk-Board col
| [TLOL3 Integrate given simple 1.4 Integration by partial fractions | Presentations
unctions using the inegration by (only linear non repeated factors at Video
denominator of proper fraction). Demonstrations
1.4 Solve the given simple
ntegral bypartial fractions
Unit = Il Definite Integration (CL Hrs-08, Marks-12)
TLO2.1 Solve given examples Unit - 11 Definite Integration Vid
on Definitelmegration. 2.1 Definite  Integration: Definition, et et
TLO2.2 Use properties of defini rules of definite integration with| Simulation
2. |integration tosolve given problems simple examples. C:"lk'm cO2
22 Properties of definite  integral 'l'_';m"":
(without proof) and  simple s
examples Presentations
Unit - 111 Differential Equation (CL Hrs-08, Marks-1
3.1 Find the order and Unit - 111 Differential Equation
[ givendifferential equations, 31C of Differential
03.2 Form simple differen ' mn. 1
R givo G 3.2 Order, degree and formation of Y-
neering problems. Differential equations Demonstmim
3.3 Solve given di MMM“‘;"" e differentiafl  FrESCRtAtions
3. kquations using the methods o g O ereaa] Chalk-Bowd | COS
ariable scparable and Exac o g iallc separab Improved
ifferential Equation ol o Equation, Lecture Flipped
Introduce the concept of Sowngisl Egwison. Classroom
ifferential equation).
34 Solve given
ifferential Equation.
GOVT. POLYTECHNIC, PUNE. Page 2



COURSE TITLE: APPLIED MATHEMATICS

COURSE CODE: SC11207

: Theory Learning Outcomes Learning content mapped with 11.0"s. it
No (TLO'S) aligned to CO"s. F«tu:i:- COs
Unit - IV Numerical Methods (CL Hrs-06, Marks-14)
1 Find roots of algebraic | Unit - IV Numerical Methods
uations by using appropriate| 4.1 Solution of algebraic equations:
ethods, Bisection method, Regula falsi
.2 Solve the sysiem of method and Newton ~Raphson
uations in threc unknowns by method,
4 terative methods 4.2 Solution of simultancous equations CO4
LO4.3 Solve problems using containing three Unknowns by
chshali iterative method for iterative methods: Gauss Seidal
inding approximate square root. and Jacobi’s method,
IKS) 4.3 Bakhshali iterastive method for
finding approximate square root.
(IKS)
Unit - V Probability Distribution (CL Hrs-08, Marks-12)
LOS5.1 Solve given problems Unit - V Probability Distribution
n repeated trials using Binomi 5.1 Binomial distribution.
istribution 5.2 Poisson’s distribution,
5.2 Solve given problems 5.3 Normal distribution,
umber of trials are large
bility is very small, COs
5. [TLO53 Unilize the concept o
al distribution 1o solve rela
ineeringproblems

V. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL/TUTORIAL EXPERIENCES.
Sr. Practical/TutorialLaboratory Laboratory Experiment / Practical Titles | Number | Relevant
No Learning Outcome (LLO) (Mutorial Titles of hirs, COs

I | LLO 1.1 Solve simple problems of . .
Integration by substitution *Integration by substitution 1 Ccol
P ﬁllﬂohemﬁpﬂiﬂnmmw o fon by parts 1 col
LLO 3.1 Solve integration by partial
fractions(only lincar non repeated factors Integration by partial fractions. | ol
# denominator of proper fraction).
LLO 4.1 Solve examples on Definite . A
4 | Integral based on given methods. Definite Integral based on given methods. | co2
5 LLO 5.1 Solve problems on properties of | *Propertics of definite integral 1 co2
definite integral.
LLO 6.1 Solve given problems for * #Area under the curve and volume of
6 | finding the area under the curve and revolution.(Only for Civil, Mechanical | Cco2
volume of revolution, Metallurgical Engineering)

GOVT. POLYTECHNIC, PUNE. Page 3
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COURSE TITLE: APPLIED MATHEMATICS COURSE CODE: SC11207
_— - e

Sr. Practical/Tutorial/Laboratory Laboratory Experiment / Practical Titles | Number | Relevant
No | Learning Outcome (LLO) [Tutorial Titles of hrs. COs
* liMean value and root mean square
7 | LLD7-1 Solve examples on mean valie | yalye, (Only for Information Technology, | 1 co2
PRV MR SO0 YR Computer, Electrical and Electronics
Engineering)
LLO 8.1 Solve examples on order, i
8 | degree and formation of differential o pike b e I co3
equation. : -
LLO 9.1 Solve first order first degree
9 | differential equation using variable Vaniable separable method 1 CcOo3
separable method.
LLO 10.1 Solve first order first degree
10 | differential equation using exact *Exact differential equation and linear | co3
differential equation and linear differential | differential cquation.
equation,
LLO 11.1 Solve engineering application | | iy z .
gt . Applications of differential
11 | problems using differential equation. equations.(Take p mme specific | co3
problems)
LLO 12.1 Solve problems on Bisection
12 | method and Regula falsimethod. *Bisection method and Regula falsi 1 (&8
method.
LLO 13.1 Solve problems on Newton-
13 | Raphson method. Howion- Rapluom motivid, : o
LLO 14.1 Solve problems on Jacobi's ;
14| et sad Clamns Saldil Rickkad. Jacobi's method and Gauss Seidal Method. 1 CO4
LLO 15.1 Use Bakhshali iterative > At . .
. ; Bakhshali iterative methods for finding
15 | methods for finding approximate value | cO4
of square root. (IKS) approximate value of square root. (IKS)
16 | 5O 16:1 SIS SGINCETINg problems | +Binomial Distribution I cos
- ;nggé! SIS nginecring PrOBIETS | wpoisson Distribution I cos
LLO 18.1 Solve enginecring problems N ! Distibusien 1 COos

I8 | using Normal distribution.
LLO 19.1 Solve problems on Laplace * # Laplace transform and properties of

19 | transform and properties of Laplace Laplacetransform_(Only for Electrical and I co2
transform. Electronics Engineering)
LLO 20.1 Solve problems on Inverse * ff Inverse Laplace transform and
2 Laplace transform and properties of properties oflnverse Laplace 1 co2
Inverse Laplace transform. transform.(Only for Electrical and
Electronics Engineering)

[Note : Out of above suggestive LLOs —

1. " Marked Practicals (LLOs) Are mandatory.

2. Minimum 80% of above list of Tutorials are to be performed.

3. Judicial mix of LLOs are 1o be performed to achieve desired outcomes

e ————— e
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COURSE TITLE: APPLIED MATHEMATICS COURSE CODE: SC11207

VI SUGGESTED MICROPROJECT/ASSIGNMENT. /ACTIVITIES FOR SPECIFIC LEARNING/SKILLS
DEVELOPMENT (SELF-LEARNING)

Micro-project
NA
Assignment
NA
VIL  LABORATORY EQUIPMENT/INSTRUMENTS/TOOLS/SOFTWARE REQUIRED
Relevant L
sr. EquipmentNamewithBroadSpecifications N.'I:er
Na

Open-source software like SageMaths, MATHS3D, GeoGebra, Graph, DPLOT and
I | Graphing Caleulator (GraphEq2.13), ORANGE can be used for Algebra, Calculus, All
Trigonometry and Statistics respectively.

VIIL. SUGGESTED FOR WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE
(Specification Table)

Sr. No | Unit Unit Title Aligned COs | Learning Hours |R-Level | U-Level | A-Level | Total Marks
1 I | Indefinite Integration (8] 15 2 6 12 20
2_| I | Definite Integration COo2 8 2 4 6 12
3 | il | Differential Equation 03 3 2 4 6 12
4 | IV | Numerical Methods CO4 6 2 4 8 14
5 V| Probability Distribution COS 8 2 4 6 i2
Grand Total 45 1 22 kL 70
IXCASSESSMENT METHODOLOGIES/ TOOLS
Formative assessment Summative Assessment
(Assessment for Learning) (Assessment of Learning)
1. Tests 1. End Term Exam
X. SUGGESTED COS- POS MATRIX FORM
Pregramme Specific
Programme Outeomes (FOs)
Comrse —p—
No-—. PFO-1 Basic and |  PO-2 ro-3 PO-4 ro-5 [T PO-Y PSO-1 | PSO-2 | PS03
Spexific Analysis | Developmin Teals hﬂiml-r *"_mﬂild m‘:
1§
Koswledge of Sautions Sachely,
Sustainabulily
nnd
Envireassent
COl1 3 ] - . 1 . 1
CcO2 3 I - - | = I
CO3 3 2 1 1 1 1 |
CO4 2 3 2 2 1 I 1
CO5 2 2 | | 2 1 2
Legends:-High:03, Medium:02, Low:01, No Mapping:- *PSOs are to be formulated at the institute level.
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COURSE TITLE: APPLIED MATHEMATICS
XLSUGGESTED LEARNING MATERIALS/BOOKS

COURSE CODE: SC11207

Sr. No Author Title Publisher
Higher Engineering Khanna publication New Delhi, 2013 ISBN:

] Mathematics 8174091955
2 D A text book of Engineering New age publication New Delhi, 2006

oy Mathematics ISBN: 978- 81-224-1689-3

. . Advance Engincering Wiley publication New Delhi 2016 ISBN:
¥ | Ky, v Mathematics 978-81- 265-5423-2
4 | DasHEK Advance Engineering S Chand publication New Delhi 2008
e Mathematics ISBN: 9788121903455
s | 5.5 Sast Introductory Methods of PHI Learning Private Limited, New Delhi.
st e Numerical Analysis ISBN-978-81-203-4592-8
oo 5 . Hindustan Book Agency (India) P 19 Green
6 | C.S. Seshadri e of Indian | bk Extension New Delhi. ISBN 978-93-
£0250-06-9

Marvin [.. Bittinger ; s .
7 | DavidJ Ellenbogen Caleulus and Tts Applications ;;':L’%“z‘mﬁ‘;’;f‘h Edition ISBN-13:

Scott A. Surgent

Gareth James, Daniela An Introduction (o Springer New York Heidelberg Dordrecht
8 | Witten, Trevor Hastie StatisticalLearing with LondonISBN 978-1-4614-7137-0 ISBN

Robertand Tibshirani Applications in R 978-1-4614-7138-7 (eBook)

XIIL LEARNING WEBSITES & PORTALS

Sr. NJ LinkPortal Description
1 | hitpz//nptel.ac.in‘courses/106 102064/1 Online Learning Initiatives by 1ITs and 11Sc
https//www khanacademy.org/math? . .
2 | gelid=CNqHuabCys4CFdOJaddHo Pig 2:;”"" S Dlinacustecd evugh Vit lntturss
. Solving mathematical problems, performing
3 | htpsiiwww.wolframalpha.com/ calculations, and visualizing mat ical
concepts.
4 | hup//www sosmath.com/ Free resources and tutorials
; Extensive math encyclopedia with detailed
5 | hup://mathworld.wolfram.com/ explanationsof mathematical concepts
g Explanations and interactive lessons covering
B | R — variousmath topics, from basic arithmetic 10
advanced
& : Comprehensive set of notes and tutorials
7 | httpz/tutorial . math.lamar.edw/ R G of mathematics toplcs.
ath is a great resource for students
8 | https://www.purplemath.com/ seeking helpwith algebra and other foundational
mathematics to improve leaming,
9 | httpsziwww.brilliant.org/ Interactive learning in Mathematics

_—_——_
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COURSE TITLE: APPLIED MATHEMATICS COURSE CODE: SC11207

Sr. Ne| Link/Portal Description
10 | hups:/iwww.edx.org/ Offers a variety of courses
; oo Coursera offers online courses in applied
13 | Mpiwawes o mathematicsfrom universitics and institutions
around the globe.
The Massachusetts Institute of Technology
12 | https:/iocw.mit.edwindex hitm (MIT) offersfree access to course materials for

a wide range of mathematical courses.

Name & Signature:
Shri. Vitthal B. Shinde Shri. Saegn B. Yede
Lecturer in Mathematics Lecturer in Mathematics
(Course Experts)
Name & Signature: Name & Signature:
Dr. V. ﬂﬂ%
( cad) (CDC In-charge)
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COURSE TITLE : STRENGTH OF MATERIALS COURSE CODE: AM31201
GOVERNMENT POLYTECHNIC, PUNE

‘120 - NEP' SCHEME

PROGRAMME DIPLOMA IN CE / EE /ME/MT
PROGRAMME CODE 0170204/ 05
COURSE TITLE STRENGTH OF MATERIALS
COURSE CODE AM31201
PREREQUISITE COURSE CODE & TITLE AM21201
L LEARNING&ASSESSMENTSCHEME
Learning Scheme Assexsment Scheme
Actual
e = ek A
o C cch ¥
Come | o | Tyme. o i hiate. Practical b
i o ':i- %“; Totat | FA-PR | SA-PR | sLA
Max | Max M hil Man Maxj M
Strength
AM31201] of DSC |03 |o0joz]| m 06| 03 03 | 30| 70 [100)40) 25 | 19 102510 475
Materials

Total TKS Hrs for Term: 0 Hrs

Abbreviations: CL-Classroom Leaming, TL-Tutorial Leamning, LL-Laboratory Learning, SLH-Self
Leaming Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment,
IKS - Indian Knowledge System, SLA- Self Learning Assessment

Legends: @-Internal Assessment, # - External Asscssment,*# - Online Examination,@s - Internal Online

Examination
Note:

FA-TH represents an average of two class tests of 30 marks each conducted during the semester.
I. If a candidate is not securing minimum passing marks in FA-PR (Formative Assessment -
Practical) of any course, then the candidate shall be declared as "Detained’ in that semester.
2. If a candidate does not secure minimum passing marks in SLA (Self Learning Assessment) of any
course, then the candidate shall be declared as 'fail’ and will have to repeat and resubmit SLA work.
3. Notional learning hours for the semester are (CL + LL + TL + SL) hrs. * 15 Weeks
4. 1 eredit is cquivalent to 30 Notional hours.
3. * Self-learning hours shall not be reflected in the Timetable.

6. Self-lcaming includes micro-projects/assignments/other activities.

IL RATIONALE:

Strength of Materials is a core technology subject that enables the students to understand and analyze
various types of loads, stresses and strains. All Mechanical Engineering components are subjected to
different types of loads and behave in a specific way. The subject is a prerequisite for understanding
machine design principles and the strengths of various materials used in industries. Understanding
mechanical properties and the elastic behaviour of different mechanical engineering materials will help
select suitable materials for various engineering applications.
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pga



COURSE TITLE : STRENGTH OF MATERIALS
M. COURSE-LEVELLEARNINGOUTCOMES(CO'S)

COURSE CODE: AM31201

Students will be able to achieve and demonstrate the following CO's on completion of course-based learning

COI1: Perform tests for evaluation of mechanical properties of different metals.
CO2: Calculate strain and deformation along all three axes, under bi and tri-axial stresses and instantaneous
stress under various loading conditions.
CO3: Compute shear force and bending moment in a beam subjected to point load and UDL.
CO4: Compute the moment of inertia and bending stresses of symmetric and asymmetric structural sections

CO3: Compute dimensions of solid and hollow shafts subjected to combined loading (Twisting and Bending)

IV. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

e

Theory Learning
Outcomes (TLO'S)
aligned to CO's.

Learning content mapped with TLO's,

Suggested
Learning
Pedagogics

Relevant
COs

UNIT-1 Simple Stresses & Strains (CL Hrs-10, Marks-16)

TLOL.1 Define  various
engineering properties of
metals

TLOL1.2 Define stress and
strain with their units.
TLO13 Calculate axial
strain, axial stress and
Modulus of
Elasticity using Hooke's
law.

TLOL4 Draw stress-strain
curve for ductile and brittle
material in tension

TLOLS  Determine the
nature and magnitude of
thermal

stress.

TLO1.6 Calculate shear
stresses for

single/double/punching
shear condition.

1.1 Recap of concepts of force and
equilibrium.

1.2 Elastic, plastic and rigid bodies.

1.3 Mechanical properties of materials —
ductility, malleability, brittleness,

hardness, strength and toughness.

1.4 Stress & Strain — concept & Definitions,

types of  stresses and related

deformationsAxial, Flexure, torsion, shear.

1.5 Hooke's Law, Young's Modulus, Axial

deformation in a body and bodies in series.

1.6 Behavior of ductile and brittle materials

subjected 1o axial tension, stress-strain or

Load-deformation  curve, Limit  of

proportionality, yielding, permanent set, yicld

stress, and ultimate stress.

1.7 Temperature stress and strain — concept

and numerical problems on thermal stress in

bodies having uniform  cross-section,

deformation fully prevented.

1.8 Shear stress and shear strain, Modulus of

rigidity, punching shear, single and double

shear

1..Demonstration
2.Video and PPT

presentation

UNIT-1I Generalized Hooke's law & Elastic constants (CL Hrs-6, Marks-12)

_—_—nm—m———————— -
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COURSE TITLE : STRENGTH OF MATERIALS COURSE CODE: AM31201

Learning content mapped with TLO's.

Theory Learning

Nof Outcomes (TLO'S) Learning COs
aligned to CO's, Pedagogies
TLO 2.1 Define lateral | 2.1 Linear and lateral strain, Poisson's ratio,
and changes in lateral dimensions.
longitudinal 22 Uni axial- Bi axial and Tri axial stress
strain, systems, strain in each direction,
Poisson’s ratio, generalized Hooke's law
volumetric strain | 2.3 Change in the dimensions and volume,
and volumetric strain, volumetric stress, Bulk
Bulk modulus modulus
TLO 2.2 Calculate strain | 2.4 Relation between three moduli.
and 25 Strain Energy, Resilience, Proof
2 deformation Resilience and Modulus of Resilience.
along all 2.6 Stress due to Gradual, Sudden and Impact
three axes, under load and corresponding deformations,
bi and
triaxial stresses
TLO 23 Compute
volumetric
strain and
change in I.Demonstration
2 volume  under 2.Video and PPT 2
given presentation
biaxial or
triaxial stresses
TLO 24 Estimate
Resilience,
Modulus of
: resilience,
Proof Resilience.
TLO 25  Calculate
instantaneous
stresses,  strains
and
deformations
under
given  gradual,
sudden or
impact loads

T ————————————————————————————
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COURSE TITLE : STRENGTH OF MATERIALS

4

COURSE CODE: AM31201

Theory Learning Learning content mapped with TLO's, Suggested Cror S
Sr.Nol Outcomes (TLO'S) Learning COs
aligned to CO's. Pedagogies
{UNIT-I1T Shear Force & Bending Moment (CL Hrsl0-, Marks-14)
TLO 3.1 Define Shear |3.1 Types of Beams ( Simply supported with |1. Demonstration
force and or without overhang, Cantilever), Types 2. Video and PPT
The bending of loads ( Point load, Uniformly | presentation
moment with Distributed load), Bending of beam,
their umits and deflected shape.
sign convention. |3.2 Meaning of SF and BM, Relation
TLO 3.2. Calculate SF and between them, Sign convention,
BM for 33 Drawing SFD and BMD, Location o
the given load point of maximum BM, Location of Poin 3
and beam. of Contra-flexure.
TLO 33 Draw SFD and
BMD.
TLO3.4. Locate point of
maximum  BM
and point of
contra flexure.
UNIT- IV Moment of Inertia & Bending Stresses (CL Hrs12-, Marks-16)
TLO 41  Calculate B.1. Concept of Moment of Inertia (MI)
Centroid, 4.2 Parallel and Perpendicular axes theorems,
Moment of Polar MI, radius of gyration
Inertiaof Plane  H.3 MI of standard basic shapes
Area, radius of H.4 Determination of Ml of Composite plane
gyration of a figures such as I and T sections.
given section 4.5 Theory of simple bending, Assumptions
TLO4.2 Explain Parallel in
and Perpendicular the theory of bending, Flexural formula, | |.Demonstration
axes theorems concept  of Neutral axis 2.Video and PPT 4
TLO43. Calculate Ml of 4.6 Concept and calculation of moment of | presentation
standard  shapes resistance, Section modulus.
and composite B.7 Bending stress variation diagram across
plane figures such depth for cantilever and simply supported
as | and T beams for symmetrical and unsymmetrical
sections. sections such as. Rectangular, circular, T
TLO44. Polar MI of a and [ sections only.
given section
TLOA4S State  the
assumptions  of

.
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