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Pre-requisite for the course (if |NA
any)

Course Learning Outcomes (CLO): | After completing this course, the learner will be able to:

L. To introduce students to essential tools and techniques
used in scientific measurements.
2. To develop practical skills in handling, calibrating, and
~ Interpreting results from electronic and optical
instruments.
3. To enhance problem-solving ability and confidence in lab |

Credits Theory (Tutorial) Practical Total
1 1 2

Contact Hours 1 2 3

Max. Marks:50 Time: 2hrs

Internal Assessment Marks:15

End Term Exam Marks:35

Part B-Contents of the Course

Instructions for Paper- Setter
L.Seven questions will be set in total. '
2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus, This
| question may have 4 parts and the answer should be in brief but not in Yes/No. Two questioﬂ
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will be set from each unit.
3. Three more questions are to be attempted, selecting one question out of two questions set from
each unit. All questions will carry equal marks.

Unit Topics Contact
Hours

[ Basics of Measurement: Measurement principles: accuracy, precision,| 3
sensitivity, resolution, types of errors and their minimization, Logarithmic
error (log error) — basic concept with examples, Introduction to calibration
techniques

II |Electronic Instrumentation: Digital Multimeter (DMM), Operation of| 5
cathode ray oscilloscope. function generators, Sensors and transducers
(temperature, LDR, pressure, displacement), Introduction to Arduino and
data acquisition systems

III | Optical and Thermal Instruments: Spectrometer and its applications,| 5
Laser-based measurement techniques, Temperature measurement using
thermocouples and IR thermometers.

Practicum 15

1. Calibration of a Digital Multimeter using a standard reference source.

Measurement of unknown resistance using Wheatstone Bridge.

Study and use of LDR sensor with Arduino to measure light iniensity.

Temperature measurement using a thermocouple or IR thermometer.

Study of I-V characteristics of a diode using Digital Multimeter and

CRO.

Use of a spectrometer to determine the refractive index of a prism.

Laser diffraction experiment to measure slit width.

Creating a basic data acquisition system using Arduino and plotting

real-time data (e.g., temperature, light).

9. Design a basic alarm system using sensors and logic gates.

10. Measurement of frequency and amplitude of signals using a function
generator and CRO.

Note: Student will perform at least five experiments. The examiner will

allot one practical at the time of end term examination.

LRI D

% N o

Suggested Evaluation Methods

Internal Assessment: End Term
> Theory (10 Marks) Examination
e C(lass Participation: 02 Marks : 20 Marks

e Seminar/presentation/assignment/quiz/class test etc.: 03 Marks
e Mid-Term Exam: 5§ Marks
> Practicum (5 Marks)

o C(lass Participation: Nil
e Seminar/Demonstration/Viva-voce/Lab records etc.: 5 Marks

: 15 Marks

e Mid-Term Exam: Nil




Part C-Learning Resources

Recommended Books/e-resources/LMS:

A text book in Electrical Technology - B L Theraja, S. Chand and Company.

Performance and design of AC machines M.G. Say, ELBS Edn.

Mechanical workshop practice, K.C. John, 2010, PHI Learning Pvt. Ltd.

Optical Physics, A. Lipson, S.G. Lipson, H. Lipson, 4th Edn., 1996, Cambridge Univ. Press
Workshop Processes, Practices and Materials, Bruce J Black 2005, 3rd Edn., Editor Newnes
[ISBN: 0750660732] '

New Engineering Technology, Lawrence Smyth/Liam Hennessy, The Educational
Company of Ireland [ISBN0861674480].
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