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Introduction of Open Electives (Marathi): For Arts and Commerce Faculty
The curriculum for the Open Elective (OE) in Physics designed for the
requirement of National Education Policy - 2020 (NEP 2020) following the
University Grants Commission (UGC) and Savitribai Phule Pune University
guidelines. As per the guidelines, we proposed structure Open Elective Courses.
NEP-2020 Policy propose the OE course as an elective course generally chosen
from an unrelated subject/discipline with the intention to seek multidisciplinary
exposure. For OE in Physics, we designed the curriculum such way that the
students from the non science background mostly attract towards the Physics.
Students will be able to correlate their curriculum with the day to day life

experiences. We designed the OE in Physics curriculum, we have added the skill
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oriented courses to encourage students for achieving fruitful skills while
completing their bachelor degree. For this course we propose the continuous
assessment of the students. This continuous assessment carried out through

systematic based on better understanding of the subject.
Open Elective/ Generic Elective Framework and Course Distribution:

Subject: Physics (For Arts and Commerce Faculty )
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1. I I 4.5 OE-01 OE-PH 01T Measurement 02
2. | II 5.0 OE-01 OE-PH 02P Measurement Lab 02
3. I III 5.5 OE-03 OE-PH 03T Basics of Electronics 02
4. 11 v 6.0 OE-04 OE-PH 04P Basic Electronics Lab. 02

Total 08
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
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Syllabus of Open Elective: Physics

Title of the Course: Measurement — WsHTa
Year: I ‘ Semester: 1
Course Course Code Credit Distribution | Credits | Allotted | Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-01 |OE-PHO1T 02 00 02 30 15 35 50

Learning Objectives:

1. Explain the importance of measurement in everyday life.
Introduce different types of measuring instruments for various measurements like
electrical, mechanical, thermal, optical quantity.

3. Explain importance of accuracy, precision, resolution, and uncertainty in
measurements.

4. Explain different types of errors and their sources in measurement systems.

Explain how to remove errors in the measurement.

W

Course Outcomes (Cos)

1. Understand the importance of the measurement in everyday life.
Measure the quantities like electrical, mechanical, thermal, optical using measuring
instruments.

3. Understand importance of accuracy, precision, resolution, and uncertainty in
measurements.

4. Understand meaning of error and types of errors as well as their sources in
measurement systems.

5. Take measurements without error as well as remove errors in the measurement.

Detailed Syllabus:

Unit I: Basics of Instrumentation (08 Hrs.)
Classification of instruments, Characteristic of instruments, Simple instrument model

and its characteristics (static), Process of measurement, Error in measurement: Error, Absolute

errors, Percentage error, Relative Accuracy, Percentage Accuracy. Types of error: Gross

Errors, Systematic Errors, Random Errors. (Ref. 1, Chapter 1)
Unit II: Statistical analysis of Error (07 Hrs.)

Arithmetic mean, Deviation, average deviation, standard deviation. Measurement error

combinations, Sum of quantities, Difference of quantities, Product of quantities, Quotient of
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quantities, Quantities raised to a power, Various Physical Quantities and their SI and CGS

units. Interconversion between the SI and CGS units, Problems. (Ref. 3, Chaper 2)

Unit III: Basic Measuring Instruments (07 Hrs.)
Temperature Measurement: Thermometer - Construction, Types of Thermometer, Scales and
interconversion. Dimension Measurement: Vernier Caliper - Construction and Least count,

Micrometer Screw Gauge - Construction and Least Count. Speedometer - Construction and

Least count. (Ref. 9,10,11,12)

Unit IV: Electrical Measurements (08 Hrs.)

Construction of analog and digital meter for Current, Voltage and Power measurement,
Galvanometer. Pressure Measurement: Barometer, Manometer, Level Bottle. Other Measuring
Instruments: Speedometer, Hygrometer, Compass, Stop Watch, Anemometer, etc. (Ref. 6,

Chapter 4)

AT H:
e I AT ITSHIO TANA Heheq T (o¢ ATH)

HTET FToRT0T, AL RIS, |IY ATeH Hiee ST et Sfred (Reer), wTe SIfsha, Hismmamdia
T T, Ul T, Teharl A2, ATHET ST<Ih, THhar ST, T2 TehI: TRl 42, TEazit 42, Agioash

740, . (Ref. 1, Chapter 1)

afire 1i: 78 atfeehr fasgwor (ot ATE)

Fterriora wred, forrem, aued forer, Are formrer. AemTT J&t HareH, ST s, JRAToT=T %,
THTOTI 3caTe, THTIT W, TohT SeaTqid aTedaiet yHoT, fafaer ifass afmor smfor wri=ht SI 3mfor CGS
Teheh, SI ST CGS Ueheh Tefiel TTeqt ®9iaivr, Tfvra. (Ref. 3, Chaper 2)

e [11: AerTd WIaaTd are (0 ATH)

TATOHT HISTHTY: FHTHIST - THAT, SFHTHIETS! ST, TS SATTOT OTEat &R0, TIGHTOT T S hieTat
— TEAT SATOT Hari S 0T, ARIGAIHIET T ISt - AT SATI7 Haitd et TorT, TfeiHiet - T 1T Haria

FH oML (Ref. 9,10,11,12)
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e 1V : forgra AT (0¢ ATH)

Teed STeett. AT WA I TSy, SRIHeT, SuTd, Wid aie, Tt 3. . (Ref. 6, Chapter 4)

Suggested Readings/Material:

1.

2.

*®

10.

11

14.

John R. Taylor, An Introduction to Error Analysis: The Study of Uncertainties in
Physical Measurements, 2ed. University Science Books, 1997.

Jack P. Holman, Experimental Methods for Engineers, 7ed. McGraw Hill Education,
2017.

Alan S. Morris and Reza Langari, Measurements and Instrumentation: Theory and
Application, 2ed. Academic Press Inc., 2015.

Peter H. Sydenham and Richard Thorn, Handbook of Measurement Science, 2ed.,
John Wiley & Sons Inc., 1991.

David Halliday, Robert Resnick, Jearl Walker, Fundamentals of Physics, 10ed. Wiley,
2013.

H.S. Kalsi, Electronic Instrumentation, 3ed., McGraw Hill Education, 2017.

U.A. Bakshi, Electrical Measurement and Measuring Instruments, Technical
Publications, 2021.

Tumanski, Slawomir , Principles of electrical measurements, CRC Press, 2006.
Rajesh Mishra, Fundamentals of Vernier Calliper and Screw Gauge, ISBN 978
9388111195, Publisher, Self Published, 2018.

Robert E. Bentley, Temperature and Humidity MEasurment, Vol. 1, Springer, 1998.

. A. Bhatiya, Principle and Methods of Temperature measurment, 2020
12.
13.

Ali Ostadfar, Biofluid Mechanics, Principles and Applications, Acdemic Press, 2016
Ravi Kumar, Department of Mechanical Engineering, IIT Roorkee, Mechanical
Measurement System, https://archive.nptel.ac.in/courses/112/107/112107242/
Avishek Chatterjee, Department of Electrical Engineering, IIT Kharagpur, Electrical
Measurement and Electronic Instruments,
https://archive.nptel.ac.in/courses/108/105/108105153/
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Title of the Course: Measurment Lab
Year: I ‘ Semester: 11
Course Course Code Credit Distribution | Credits | Allotted | Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-02 | OE-PH 02P 00 02 02 60 15 35 50

Learning Objectives:

1. Learn the importance of measurement in physics and science.
Learn about different types of measurements (electrical, mechanical, thermal,
optical,etc.)

3. Understand the concepts of accuracy, precision, resolution, and uncertainty in
measurements.

4. Learn about different types of errors and their sources in measurement systems.

Course Outcomes (Cos)

1. Distinguish between different types of errors (systematic, random, human) and their
sources.

2. Apply statistical methods for data analysis and error propagation.

3. Use various measuring instruments (rulers, calipers, balances, etc.) correctly.

4. Perform basic experimental techniques and report measurements with appropriate
precision and uncertainty.

Detailed Syllabus: 12 Experiment

Sr. No Title of the experiment
1. | Study different types of scales and determine their least counts.
2. Measure mass of different object using beam balance.
3. Measure volume of sphere, cylinder using Vernier caliper.
4, Measure inner and outer diameter of pipe using Vernier caliper.
5. Measure diameter of wire using micrometer screw gauge.
6. Measure volume of irregularly shaped solid.
7. Measure value of resistance using analog and digital multimeter
8. Measure the value of oscillation and time period for a disc suspended at a point .
9. Make a paper scale using least count.
10. | Measure the density and thickness of aluminum foil.
11. | Measure the area of regular geometric shapes- circle, square , rectangle .
12. | Measure the depth of given cylinder using Vernier caliper.
13. | Determine the radius of curvature of spherical surface using spherometer .
14. | Measure length ,breadth and height of given rectangular block.
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‘ 15. | Determine the area of 1D, 2D and 3D object.

Activity: Study tour visit report / mini project / science exhibition participation or any other
activity equivalent to TWO experiments.

HEATHHA: (FIOTdET ¢ FaFd)

. & yafaF A9

1. | Q9Ta9TeaT AT Ueiram AT 30T Ay fohaare Tear Qiveror,

2. | 9H doled o1 TR el TN TE( TETHTA HISTHTT 0.

3. ETIIY SHiu=aT Al MR 37ToT c}sducﬂlqu‘ﬁ TETD IARATA/TETHATT  HISTOT.

4. BT Shiu=aT Al S IMelTehell AISUET 3Tciiel 30T STediel <ar e Ao,

5. | ATHIAY T A TAT Al A= Fsar Aoy .

6. | afrafAd R a¥dqEar  ueaT YA HiSTHTY.

7. | et nfor Bfoee AdHeY auwer gfdwR Hed (Resistance) HISTHTT &0,

8. | Wem alrehTel aleTuT JATOT SIeioT Slelatid Hed HISTHTT FHOT.

9. | g & TEIT YT YU THT FeIdur

10. | sfcgfafargs =ar gedeh ueidr 3nfor Smsr I ASTHT HI0n.

1. | fafaa sifafas smerir aate I As#T #3o) - ade, TRE, 3.

12. | iR o araeet feerear gselendr aecdr el Ao,

13. | ER0AETEr AT F%e  INAThR JSSHETAT dsharel Foar e aon.

14. | ferear 3MAATEr SeltRdr offdl, F&r 3T 3<fr Hrsron,

15. | 1-D, 2-D 311fOr 3-D a&q= aRHATIT ASTHATT FHIOL.

Activity: Study tour visit report / mini project / science exhibition participation or any other
activity equivalent to TWO experiments.



