3 POSTAL BOOK

== PACKAGE 2025

ELECTRONICS
ENGINEERING

CONVENTIONAL
Practice Sets

CONTENTS

ELECTRONIC MEASUREMENTS
AND INSTRUMENTATION

1. Errors in Measurements 2-6
2. Measurement of Resistance 7-12
3. AC Bridges 13 - 20
4. Electromechanical Indicating Instruments 21-35
5. Measurement of Power and Energy 36 -42
6. Cathode Ray Oscilloscope (CRO) 43 - 43
7. Transducers 44 - 52

8. Potentiometer, Q-meter and Telemetry System (Miscellaneous) ....53 - 55

9. Digital Meters 56 - 58

This book contains copyright subject matter to MADE EASY Publications, New Delhi. No part of this book may be reproduced,
stored in a retrieval system or transmitted in any form or by any means. Violators are liable to be legally prosecuted.



Electronic Measurements & Instrumentation

Errors in Measurements

CHAPTER

EXl Four ammeters M1, M2, M3 and M4 with the following specifications are available:

Full scale value | Accuracy %
Instrument Type (A) of FS
M1 3% digit dual slope 20 +0.10
M2 PMMC 10 +0.20
M3 Electro-dynamic 5 +0.50
M4 Moving-iron 1 +1.00

A current of 1 A is to be measured. Calculate the error in the reading of each instruments and which
meter has least error?

Solution:

Error in reading of first meter = FSD x accuracy = 20 x i; O('; =+0.02

+0.2

Error in reading of second meter = 10 x 100 =10.02

Error in reading of third meter = 5x i8-5

=+0.025
0

+1.00

Error in reading of fourth meter = 1x 00 - +0.01

Fourth meter has least error.

The dead zone of a certain pyrometer is 0.125 percent of the span. The calibration is 800°C to 1800°C.
What temperature change must occur before it is detected?

Solution:
Given that, Span = 1800°-800° = 1000°C

Dead zone = %MOOO‘) =1.25°C
100

A change of 1.25°C must occur before it is detected.

The limiting errors for a four dial resistance box are:
Units : £0.2%
Tens : £0.1%
Hundreds : £0.05%
Thousands : £0.02%
If the resistance value is set at 4325 Q calculate the limiting error for this value.
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Solution:
Thousand is set at 4000 Q and error

= 14000 x 0.02
100

=10.8Q

For hundred error = + 300 x % =+0.15Q

0.1

Similarly, Fortenerror = £20x 00" £0.02 Q
. 0.2

and Foruniterror = t5x—— =+ 0.01 Q
100

Hence, Totalerror = £(0.8 + 0.15 + 0.02 + 0.01) Q
=+098Q
% Relative error = %MOO =0.0226%
4325

m The following measurement are obtained on a single-phase load:
V=200V +1%,7I=5A+ 1% and P=555W + 2%
If the power factor is calculated using these measurements. What is the calculated power factor in the
worst case error?

Solution:
Given that, Voltage, V = 220 + 1%,
Current, I=5+1%
Power, P =555+2%
P = VI-cos(¢)
P
= Power factor, p.f = cos(0) = VI
+ o,
o.f. = cos(0) = 555+ 2% 555 + 4%

(220 1%)(5+1%)  220x5
p.f. =cos(0)=05+4%
m An 820 Q resistance with an accuracy of +10% carries a current of 10 mA. The current was measured

by an analog meter of 25 mA range with an accuracy of +2% of full scale. Compute the power dissipated
in the resistor and determine the accuracy of the result.

Solution:

Resistance, R = (820 £10%) Q
Current, I=10mA

Full scale current = 25 mA

Accuracy in current = 2% of FSD
= 2% x 25 mA = 0.5 mA
. I=10mA £ 0.5 mA
or I=(10mA £ 5%) mA
Power, P=1I°R
P = (10 mA)?-(820) = 0.082 W

Taking log on both sides, log P = log (I°R)
Differentiating both sides, a—P = 28—1 + a—R

P I R
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o 2w 5%+10%
P = o o
P

— = 10% + 10%
5 +

P

— = 20%

P

P=0.082W + 20%

m A variable w is related to three other variables x, y, zas w = xy/z. The variables are measured with
meters of accuracy + 0.5% reading, + 1% of full scale value and +1.5% reading. The actual readings
of the three meters are 80, 20 and 50 with 100 being the full scale value for all three. Find the maximum
limiting error in the measurement of variable w.

Solution:
Full scale reading of all three = 100
Readings of x = 80
Readings of y = 20
Reading of z = 50
Ox = £0.5% of reading = i—O'SXBO =104
100
dy = +1% of full reading = i1X1OO = +1
100
8z = +1.5% of reading = 11'5X5O =40.75
100
Given, w= XY
z

Taking log, we get
log w = logx + logy —logz
Differentiating w.r.t. w we get

w o x Yy Z

dw _ & 8y bz

For maximum limiting error,

Swo_ i(%+i+%jx100 = +7.00%
W 80 20 50

The following readings were observed when measuring a voltage:

S.No.| 1 2 3 4 ) 6 7 8
Volts | 532 | 548 | 543 | 535 | 546 | 531 | 543 | 536

Calculate:

(i) Average deviation

(ii) Standard deviation

(i) Probable error of one reading.

Solution:
Given that:

S.No. | 1 2 3 4 5 6 7 8
Volts | 532 | 548 | 543 | 535 | 546 | 531 | 543 | 536






