Online Instructor’s Manual

for

Electronics Fundamentals
A Systems Approach

Thomas L. Floyd

David M. Buchla

PEARSON

Boston Columbus Indianapolis New York San Francisco Upper Saddle River
Amsterdam Cape Town Dubai London Madrid Milan Munich Paris Montreal Toronto

Delhi Mexico City Sao Paulo Sydney Hong Kong Seoul Singapore Taipei Tokyo



This work is protected by United States copyright laws and is provided
solely for the use of instructors in teaching their courses and assessing
student learning. Dissemination or sale of any part of this work (includ-
ing on the World Wide Web) will destroy the integrity of the work and
is not permitted. The work and materials from it should never be

B -2l

made available to students except by instructors using the accom-
panying text in their classes. All recipients of this work are expected to
abide by these restrictions and to honor the intended pedagogical pur-
poses and the needs of other instructors who rely on these materials.

Copyright 2014 Pearson Education, Inc., publishing as Prentice Hall, 1 Lake Street, Upper Saddle River, New
Jersey, 07458. All rights reserved. Manufactured in the United States of America. This publication is protected by
Copyright, and permission should be obtained from the publisher prior to any prohibited reproduction, storage in a
retrieval system, or transmission in any form or by any means, electronic, mechanical, photocopying, recording, or
likewise. To obtain permission(s) to use material from this work, please submit a written request to Pearson
Education, Inc., Permissions Department, 1 Lake Street, Upper Saddle River, New Jersey 07458.

Many of the designations by manufacturers and seller to distinguish their products are claimed as trademarks. Where
those designations appear in this book, and the publisher was aware of a trademark claim, the designations have
been printed in initial caps or all caps.

10987654321

PEARSON
ISBN10: 0-13-314370-8



PART ONE

Solutions to End-of-Chapter Problems



CHAPTER 1
SYSTEMS, QUANTITIES AND UNITS

SECTION 1-1 The Electronics Industry

1. The circuit is first tested with a computer design and simulation program, which can simulate
the performance and look for potential problems. When the simulation is satisfactory, a
prototype circuit is constructed, tested, and modified as needed before putting it into
production.

2. Semiconductor and component manufacturers as well as printed circuit board manufacturers.

3. Electronic assemblies have become more complex but also more reliable, so there is less need
for repair. It is generally cheaper for manufacturers to replace a board than troubleshoot it to

the component level. Skills needed by technicians tend to be broader skills than in the past.

SECTION 1-2 Introduction to Electronic Systems

4. Electrical systems deal primarily with power; electronic systems involve signals and a logical

sequence of processes.

5. Advantages are that the digital signal can be processed and stored easily; it is also less subject

to noise.

6. A block diagram shows signal flow in a system; a flowchart shows a logical process.

SECTION 1-3 Types of Circuits

7. (a) An electronic oscillator generates a repetitive electronic signal
(b) An oscillator does not have a signal input.

8. (a) High Voltage Direct Current



(b) HVDC is used for long distance and underwater power transmission.
9. A carrier is a high frequency radio wave that can be modulated (changed) by a lower
frequency signal.

10. A stair-step output; each step represents a different digital value.

SECTION 1-4 Scientific and Engineering Notation

11. (@ 3000=3x10° (b) 75,000=7.5x 10* (c) 2,000,000 =2 x 10°
1 3
12.  (a) 500" 0.002=2x 10
1 4
(b) —— =0.0005=5x10
2000
1 —7
(c) ———— =0.0000002=2x 10
5,000,000
13. (a) 8400=8.4x10° (b) 99,000 =9.9 x 10 (c) 0.2x10°=2x10°
14. (a) 0.0002=2x10™" (b) 06=6x10"

(c) 7.8 x 107 (already in scientific notation)
15. (a) 2.5x10°=0.0000025 (b) 5.0 x 10* =500 () 39x10%=0.39
16. (a) 4.5x10°°=0.0000045
(b) 8 x 10°° = 0.000000008
(c) 4.0 x 10 =0.0000000000040
17. (@) 9.2x10°+3.4x10"=9.2x10°+34 x 10° =4.32x 10’
(b) 5x10°+85x10"=5x10%+0.00085 x 10° = 5.00085 x 10°
() 56x10%+46x10°=56x10°+4.6x10°=6.06x10"°
18. (a) 3.2x10%-1.1x10"=2.1x 10"
(b) 2.6x10°-1.3x10"=26x10"-1.3x10"=24.7 x 10’

() 15x10%2-8x10"%=15x10"-8x10"%=7x107"
19. (@ (5x10%(4x10°=5x4x10%*">=20x10%=2x 10°



20.

21.

22.

23.

24.

25.

26.

(b)
(©)

(a)

(b)

(©)

()
(b)
(©)
(a)
(b)
(©)
(@)
(b)
(©)
(a)
(b)
(©)
(@)
(b)
(©)
(@)
(b)

(1.2 x 10%)(3x 10) = 1.2 x 3 x 102*2=3.6 x 10"

(22x10°%)(7x10%=22x7x10°°=154x10" =154 x 107"

3
;gxigz =04x10°"%=04x10"=4
O X
-6
% =0.5x10° ¥ =05 x 10> = 50
Ox
8
% =21x10°" ¥ =21x 10"
X

89,000 = 89 x 10°

450,000 = 450 x 10°

12,040,000,000,000 = 12.04 x 10*

2.35 x 10° = 235 x 10°

7.32x10"=73.2x 10°

1.333 x 10° (already in engineering notation)

0.000345 = 345 x 10™°

0.025=25x 107

0.00000000129 = 1.29 x 10°°

9.81x10°=9.81x 107

482 x 10" =482 x 10™°

438 x 107 =438 x 107
25x10°%+46x10°=(25+4.6)x10°=7.1x10"°

68 x 10° + 33 x 10° = (68 + 33) x 10° = 101 x 10°

1.25 x 10° + 250 x 10° = 1.25 x 10° + 0.25 x 10° = (1.25 + 0.25) x 10° = 1.50 x 10°
(32 x 107%)(56 x 10%) = 1792 x 10**¥ = 1792 x 10° = 1.792 x 10°

(1.2x107°)(1.2 x 10°%) = 1.44 x 107°~® = 1.44 x 107"



(c) (100)(55 x 10°%) =5500 x 10° =55

50

2. (@ ———5 =227x10°
2.2x10
3
®) % =0.2x10°7 % =0.2 x 10° = 200 x 10°
X
3
(c) 960x10" _ ) 848 x 1069 = 0.848 x 10° = 848 x 10°°
660x10°
X

SECTION 1-5 Units and Metric Prefixes

28. (a) 89,000 Q=89 x 10° =89 kQ

(b) 450,000 Q = 450 x 10° = 450 kQ

(c)  12,040,000,000,000 Q = 12.04 x 10" = 12.04 TQ
29. (a) 0.000345 A =345 x 107° A = 345 pA

(b) 0.025A=25x10°A=25mA

(c)  0.00000000129 A =1.29 x 10° A =1.29 nA

30, (@) 31x10°A=31mA (b) 55x10°V=55kV  (c) 20x10* F=20pF

3. (@) 3x10°F=3pF (b) 33x10°Q=33MQ (c) 350x10°A=350nA
32. (@ B5pA=5x10°A (b) 43mV=43x10°V
() 275kQ=275x10°Q (d) 10MW=10x10°W

SECTION 1-6 Metric Unit Conversions

33. (@ (5mA)(1x10° pA/mA) =5 x 10° A = 5000 pA
(b) (3200 pW)(1 x 107> W/pW) = 3.2 mW
(c) (5000 kV)(1 x 107%) MV/kV =5 MV

(d) (10 MW)(1 x 10° KW/MW) = 10 x 10° kW = 10,000 kW



34.

35.

36.

(@)

(b)

(©)

(d)

(a)
(b)
(©)

(a)

(b)

(©)

I1mA 1x10°A

= =1x10°=1000
1pA  1x10°A

3
0.05kV'_ 0.05x10°V _ 4 he . 10° = 50 000

1mV 1x10°%V

0.02kQ  0.02x10° Q

TR =0.02x10°=2x107
X

155mW _ 155x10° W
1kwW 1x10° W

=155x10°=155x% 107"

50 mA + 680 pA = 50 mA + 0.68 mA = 50.68 mA
120 kQ + 2.2 MQ = 0.12 MQ + 2.2 MQ = 2.32 MQ
0.02 uF + 3300 pF = 0.02 uF + 0.0033 uF = 0.0233 puF

10kQ  10kQ

= =0.8197
2.2kQ+10kQ 12.2kQ

250mV _ 250x10°°

= = 5000
50uV  50x10°

6
1MW _ :|_><:|.03 - 500
2kW  2x10

SECTION 1-7 Measured Numbers

37.

38.

(@)
(©)
(€)
(@)
(©)
(€)

1.00 x 10° has 3 significant digits. (b)  0.0057 has 2 significant digits.

1502.0 has 5 significant digits. (d) 0.000036 has 2 significant digits.
0.105 has 3 significant digits. (f) 2.6 x 10 has 2 significant digits.
50,505 = 50.5 x 10° (b)  220.45 =220

4646 = 4.65 x 10° (d) 10.99=11.0

1.005=1.00





