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Course Overview: 
The measurement of any quantity plays very important role not only in science but 
in all branches of engineering, medicine and in almost all the human day to day 
activities. The technology of measurement is the base of advancement of science. 
The role of science and engineering is to discover the new phenomena, new 
relationships, the laws of nature and to apply these discoveries to human as well as 
other scientific needs. The science and engineering is also responsible for the 
design of new equipments. The operation, control and the maintenance of such 
equipments and the processes is also one of the important functions of the science 
and engineering branches. All these activities are based on the proper measurement 
and recording of physical, chemical, mechanical, optical and many other types of 
parameters. The measurement of a given parameter or quantity is the act or result 
of a quantitative comparison between a predefined standard and an unknown 
quantity to be measured. The major problem with any measuring instrument is the 
error. Hence, it is necessary to select the appropriate measuring instrument and 
measurement procedure which minimises the error. The measuring instrument 
should not affect the quantity to be measured. An electronic instrument is the one 
which is based on electronic or electrical principles for its measurement function. 
The measurement of any electronic or electrical quantity or variable is termed as an 
electronic measurement. 
 
Course Outcomes: 
CO.NO. Cognitive Level Course Outcome  

1 Comprehension Describe principles of operation and working electronics 
instrument.  

2 Application Design and Develop transducers in different types of field of 
applications. 

3 Analysis 
Analyze different electrical/electronic parameters using state of 
equipments of measuring instruments which is require to all types 
of industries. 

4 Synthesis Develop digital energy meter using MSP 430 microcontroller.  
5 Evaluate  Evaluate standard deviation and mean of error  of electronic 

measuring instrument . 
 
 



 

Prerequisites: 
1. Fundamentals knowledge of KVL and KCL. 
2. Fundamentals knowledge of Statics (Mean, mode, median). 
3. Fundamental knowledge of Fourier Transform.  

Course Outcome Mapping with Program Outcome: 
Course 
Outcome  Program Outcomes (PO’s) 

CO. NO. Domain Specific  Domain Independent  
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 1 0 0 0 0 0 0 0 0 0 
CO2 2 2 2 3 0 0 0 0 0 0 0 0 
CO3 2 3   0 0 0 0 0 0 0 0 0 
CO4 2 1 1 0 0 0 2 0 0 0 0 0 
CO5 3 1   0 0 0 0 0 0 0 0 2 

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 
Course Coverage Module Wise: 

Lecture 
No. 

Unit Topic 
1 1 INTRODUCTION: Objective, scope and outcome of the 

course. 
2 2 THEORY OF ERRORS: Accuracy and precision 
3 2 Repeatability  
4 2 Limit of error 
5 2 Systematic & random errors, Modeling of error 
6 2 Probable error & standard deviation 
7 2 Gaussian error analysis, Combination of error, Numerical 

problem related to error 
8 3 ELECTRONICS INSTRUMENTS: Electronic voltmeter 
9 3 Electronics multimeters 
10 3 Digital voltmeter, Types of digital voltmeter 
11 3 Component measuring instruments: Q meter 
12 3 Vector impedance meter 



 

13 3 RF power & Voltage Measurement 
14 3 Introduction to shielding, Introduction to grounding  
15 4 OSCILLOSCOPES: CRT construction 
16 4 Basic CRO circuits 
17 4 CRO Probes, Types of CRO probes 
18 4 Techniques of measurement of frequency 
19 4 Phase angle and time delay,  
20 4 Multibeam and multi trace CRO 
21 4 Storage & sampling oscillator 
22 4 Numerical problem related to CRO 
23 5 SIGNAL GENERATOR AND SIGNAL ANALYSIS: introduction 
24 5 Sine wave generator 
25 5 Frequency synthesized signal generators 
26 5 Sweep frequency generator  
27 5 Signal analysis measurement techniques, Wave analyzer 
28 5 Frequency selective wave analyzer, Heterodyne wave 

analyzer 
29 5 Harmonic distortion analyzer, Spectrum analyzer 
30 6 TRANSDUCERS: classification of transducer 
31 6 Characteristics of transducers 
32 6 Construction, working principle and application of RTD 
33 6 Construction, working principle and application of 

thermocouple, thermistor 
34 6 Construction, working principle and application of LVDT 
35 6 Construction, working principle and application of strain 

gauges 
36 6 Construction, working principle and application of Bourdon 

tube, seismic accelerometers 
37 6 Construction, working principle and application of Tacho 

generator 
 

38 6 Construction, working principle and application of load cell 
39 6 Construction, working principle and application of 



 

piezoelectric transducers 
40     6 Construction, working principle and application of 

ultrasonic flow meter  
Assessment Methodology: 

1. Two Midterm exams where student have to showcase subjective learning. 
2. Final Exam (subjective paper) at the end of the semester.  

 
 
 
 
 
 
 
 
  



 

  



 

 
 
 
 
 


