
Publications

MEASUREMENTS

Comprehensive Theory  
with Solved Examples and Practice Questions

www.madeeasypublications.org

INSTRUMENTATION 
ENGINEERING



Measurements
Copyright © by MADE EASY Publications Pvt. Ltd.

All rights are reserved. No part of this publication may be 

reproduced, stored in or introduced into a retrieval system, or 

transmitted in any form or by any means (electronic, mechanical, 

photo-copying, recording or otherwise), without the prior written 

permission of the above mentioned publisher of this book.

MADE EASY Publications Pvt. Ltd. has taken due care 

in collecting the data and providing the solutions, before 

publishing this book. Inspite of this, if any inaccuracy or 

printing error occurs then MADE EASY Publications Pvt. 

Ltd.  owes no responsibility. We will be grateful if you could 

point out any such error. Your suggestions will be appreciated.

MADE EASY Publications Pvt. Ltd.
Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro

Station), New Delhi-110016  |  Ph. : 9021300500

Email : infomep@madeeasy.in  |  Web : www.madeeasypublications.org

Publications

ED
IT

IO
N

S

First Edition : 2015

Second Edition : 2016

Third Edition : 2017

Fourth Edition : 2018

Fifth Edition : 2019

Sixth Edition : 2020

Seventh Edition : 2021

Eighth Edition : 2022

Ninth Edition : 2023



CHAPTER 1

Introduction..................................................... 2-34
1.1	 Measurements and it’s Significance.................................. 2

1.2	 Types of Instruments.............................................................. 3

1.3	 Deflection and Null Type Instruments............................. 3

1.4	 Errors in Measurements and their Analysis.................... 9

1.5	 Types of Errors.........................................................................16

1.6	 Analog Instruments..............................................................18

1.7	 Torques in Electromechanical

	 indicating Instruments........................................................20

1.8	 Types of Damping.................................................................22

1.9	 Errors in Meters.......................................................................23

	 Objective Brain Teasers..........................................................27

	 Conventional Brain Teasers..................................................32

CHAPTER 2

Measurement of Resistance........................ 35-68

2.1	 Resistors....................................................................................35

2.2	 Methods of Reducing Residual Inductance and

	 Capacitance in Resistors......................................................36

2.3	 Measurement of Low Resistance.....................................38

2.4	 Measurement of Medium Resistance.............................47

2.5	 Important Definitions..........................................................55

2.6	 Measurement of High Resistance....................................55

	 Objective Brain Teasers..........................................................60

	 Conventional Brain Teasers..................................................65

CHAPTER 3

A.C. Bridges..................................................69-108
3.1	 Introduction to Bridge Measurement

	 and A.C. Bridges.....................................................................69

3.2	 Measurement of Inductance.............................................75

3.3	 Wagner Earthing Device.....................................................91

3.4	 Measurement of Frequency...............................................92

3.5	 Special Bridge Circuit...........................................................94

	 Objective Brain Teasers..........................................................97

	 Conventional Brain Teasers............................................... 102

CHAPTER 4

Electromechanical Indicating
Instruments............................................... 109-163
4.1	 Introduction.......................................................................... 109

4.2	 Moving Iron (M.I.) Instruments...................................... 119

4.3	 General Torque Equation of

	 Moving Iron Instruments................................................. 120

4.4	 Errors in Moving Iron Instruments................................ 121

4.5	 Electrodynamometer Type Instruments..................... 131

4.6	 Applications of Electrodynamometer

	 Type Instruments................................................................ 134

	 Objective Brain Teasers....................................................... 150

	 Conventional Brain Teasers............................................... 156

CHAPTER 5

Measurement of Power and Energy...... 164-209
5.1	 Introduction.......................................................................... 164

5.2	 Measurement of Power.................................................... 164

iii

Measurements



5.3	 Electrodynamometer Wattmeters................................ 166

5.4	 Measurement of Energy................................................... 190

Objective Brain Teasers....................................................... 201

Conventional Brain Teasers............................................... 207

CHAPTER 6

Cathode Ray Oscilloscope (CRO).......... 210-231
6.1	 Introduction ......................................................................... 210

6.2	 Advantages Of CRO............................................................ 210

6.3	 Cathode Ray Tube (CRT)................................................... 212

6.4	 Deflection Sensitivity of CRO.......................................... 215

6.5	 Graticule................................................................................. 217

6.6	 Relation between Bandwidth and Rise Time............ 217

6.7	 Lissajous Pattern................................................................. 220

6.8	 Phase Angle from the Lissajous Pattern..................... 223

6.9	 Special CRO........................................................................... 225

6.10	 Probes of CRO...................................................................... 226

Objective Brain Teasers....................................................... 227

CHAPTER 7

Instrument Transformers........................ 232-251
7.1	 Introduction.......................................................................... 232

7.2	 Calculation of Ratio and Phase Angle Error of a CT.236

7.3	 Characteristics of Current Transformers..................... 241

7.4	 Causes of Errors in CT........................................................ 242

7.5	 Methods to Reduce Errors in CT.................................... 242

7.6	 Effect of Secondary Open Circuit.................................. 243

7.7	 Construction of Current Transformer.......................... 244

7.8	 Equivalent Circuit Diagram of a PT............................... 246

7.9	 Errors in a Potential Transformer................................... 247

Objective Brain Teasers....................................................... 248

Conventional Brain Teasers............................................... 249

CHAPTER 8

Digital Meters........................................... 252-258
8.1	 Digital Voltmeter (DVM)................................................... 252

8.2	 Digital Frequency Meter................................................... 255

CHAPTER 9

Miscellaneous .......................................... 259-280
9.1	 Potentiometer...................................................................... 259

9.2	 Quality Factor Meter (Q Meter)...................................... 265

9.3	 Flux Meter.............................................................................. 271

9.4	 Data Acquisition System (DAS)...................................... 272

9.5	 Telemetry............................................................................... 275

Objective Brain Teasers....................................................... 278

Conventional Brain Teasers............................................... 279

iv

Measurements




































