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Introduction
1.3 Converting Units
1. a. 27 min X (60 s/min) = 1620 s 5. 15 parts ><3600-s=4500 partsh
b. 0.8k x (3600 s/k) = 2880 s 125 h
7. 274mi  1.609 km 1-gal .
C. =
[2hx—360h05j+[3 nﬁax%}L 47 5=7427 s wal < mi <3785 liters L1+ km/iter
9. 18 lrev_ 60s
d. 35hpx (746 W/hp) =26 110 W 0,025 = 360 < 1 min — 120 M
e. 1h -
P _ 11. 60 mi lh .
1827 Wox ) =245 hp L X 5008 x o =833 mi
f. 23 rev. x 360°/rev = 8280 13. 2000yd  0914m  1h _o o0
3 h yd 73600
 amxT0emx ™ —084m’
: 100 em 15. 3km_ 8 . 5km 4km 12,
S Xgoht T X125h+ = TEx th=745km
b. 1 1 m 2
5 25 em X 100 0.5 m) =0.0625 m
em 17. 2km 15, 5km 18h, 25km
=———X—h+ + h+ Xt3 =2.85km
c 'm 'm h " 60 h 60
10 em X 25 em X Thus, t3 = 0.34h = 20.4 minutes.
100 em 100 em 19 $0.43 60 mi
Im 3 ’ Machine 1: —— xﬂ=$25.80/h
80 em X =0.02m min h
100 em $200
d ; Machine 2: T $25.00/h (This one is cheaper to
4n 104n ><2.5.4(;141>< Im — 0.0686 m> operate. Buy it.)
3 100 em
1.4 Power of Ten Notation
21.a. 8.675x10° 25. A% 10H)(5 x107%)?% = (4 x 10°)(25 x 107
b. 872x107° =100x 10" = 10
c. 124x10° Ax10°)(=5x 1022 =4 x 1025 x 10°H = 10
—1
d 3.72x10 2 2
, (6x10° _36x10* .
e. 348x10 (10 x 10—]) 1
—7
£ 2.15x% 10] (50)2(2.5 x 10%(6 x 10°) (2.5)(6) x 10° x 10>
. 1.47 x 10 3 _1.2 = 2 3 D
& (1x 102 x 1071 (5 x 10)%(1 x10%)(4 x 107?)
23. 2. 125x 10 |
‘73= 1.25%x 10
110 ~ 15 % 10° _15x10°
b. 8x104_8x107 25x10*x10° x4 x 1072 100 x 10°
1x107° =0.15x 10°=15x 10*
¢ 3x10* (=0.027)(=0.2)> _ (=0.3)(-2x 101>

6=2><10“><10‘6=2><10‘2
1.5x 10

d 16)21.8)x 1077 x 10°

4
=2.05x 10
(14.2)(12) x 107

24)° x 1073 1x107°
_(-03)4x107%)

~12
1x107°
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270 (842x10%)(1.4x 107 =11.79x 107 = 1.179 3. 3.47 x 10° km
i. o 1299792458 ks~ 110
3523107 _ 6 445 10 = 4.45
R - 35 373x10°m® 36005 1liter
7.91 x 10 %
. : . I's Th 1 x107 m?
Direct computation for these examples is less work.
29. 624x10" =13.4x 10" liters/h
31. 18
6.24 x 101 selectrons % 10.03 X 103 s
=62.6 x 10*! electrons
1.5 Prefixes
37.a. kilo, k 51. S 5000 km _
b mega M Radio signal: t = 200 792 458 kin/s — 16.68 ms
c. giga, G o 5000x10°m
d micro,u Telephone signal: ¢ = 150 mus 33.33 ms
e. milli, m .. Radio signal arrives first by 16.65 ms.
f.  pico,p 53. V_ 50V .
R=—=_-"-=2.083kQ. (Since Vand I are
39.a. 1.5ms I 24 mA (
b, 27 us specified as exact, you can use as many digits as
i é‘ you like.)
© e 6 Vmax  50.1V
41.a. 150x10°V;0.15x10° V RmaX=T_m=2.096kQ=2.IOkQ
—3 7. -5 min .
b 0.33x107 W; 33X 107 W when rounded to 3 digits
43.a. 330V+150V+200V =680V Vo 490V
b. 60W+100W +2.7W=1627W min =" = 0 =2.071kQ=2.07kQ
_ 3 _ max .
35' ;SOOIW ; 1.51>< 1?2\1 a :.SSOI(AW 55 A= 187 A when rounded to 3 digits.
7. s=hitlrla= * * =187 The actual value of R lies somewhere between
49. 39 mmfd=39uuF=39x 109x107%=39 x 1071°F 2.07 kQ and 2.10 kQ.

=39 pF

55.

See CD in the back of the book.

1.6 Circuit Diagrams

57.

Same as Figure 1-7(a) of the text.
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Voltage and Current

2.1 Atomic Theory

1. Th%re are of the order of 1023 free electrons per 3. Original: Fi = kQ1Q2
cm® at room temperature in copper. ngimat: £1= 2
1
3 3 6 3
a. 1m” =(100cm)’ =10" cm". Thus, the number of K20D3B0) 2)3)| 0102
electrons is New: F2 = 5 = (2X 2) k== 1=24 F
= Megtrons x 10 em® = 10%? electrons 2 2
em .. Force increases by a factor of 24.
b.  Volume = 5. It has a lot of free electrons. This results from
nd2 . ) 5 having few (e.g., 1) electrons in its valence shell
4 X 1=7(0.163 cm)*(500 cm) = 10.4 cm Inexpensive and easily formed into wires.
- Has a full valence shell. Therefore, no free electrons.
N= 107 electrons % 10.4 em’ The electrical force is so great that electrons are
ent torn from their parent atoms. This movement of
electrons constitutes a current. We see the effect as
=10.4 x 10** electrons a lightning discharge.
2.2 The Unit of Electrical Charge: The Coulomb
7. a F_9><109(1><10_6C)(7><10_6 C) 11 002N_9x109Q1(5 01)
- —3\2 : - 2
(10x107™) (0.5)
=630 N (repulsive) 0.02 = 180 x 10° 0F
b. p_9X 10°(8 x 10°%) (4 x 1079 . Q1=0.333uC and Q2 = 1.67 uC, both (+) or
- (0‘12)2 both (—)].3 o
— 20 N (attractive) 13. l93>8 ‘lt(zlceleen:en X 1.6 X 107"~ coulomb/electron
9 -19,2 '
© p_9x10°(1.602x10°7) 15. 01=-(14.6x 10 x 1.60x 1071%) =~ 23.4 4C
(12 x 10782 02=13uC
=1.60 x 10_14 N (replusive) innal = Qinitial + Q] + Q2
d. T 10°(1.602 x 107192 5.6 uC = Qinitial — 23.4 uC + 1.3 uC
T (53x1071)? . Qinitial = 27.7 uC (positive)
=822x 108N (attractive)
e. Neutron is uncharged .. F=0
9 —6
9%x10°(4 x 10
9. 180N = @x10 902 . 9y =2uc
(2x107) (Attractive)
2.3 Voltage
17. W 360J_24V 21. W=0V=(0.5x 107 O)(8.5% 10° V)=4.25m]
Q 1I5C
19 W 12007 > 0=Y_3T1_,95¢
VZE_W_ZA‘OOV Vv 12V ’
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2.4 Current
25. 33. 19
I=Q=2§OHC=50mA __ 47x10"" electrons —753C
! ms 6.24 x 10'® electrons/C
27. Q=1t=(16.7mA)(20 ms) = 334 ,uC W  1353.6]J
12 -19 V="=—""717-"=180V
29. 0=093.6x10)(1.6x10 ") =15uC 0 753
-6 Q 753C
I=Q=W=3mA == =0 =0966 A
I 5x107s
31. Att=0,90=20C. Atr=1s, g1 =100C.
I=ﬂ= IOOC—ZOC=80C=80C/s=80A
At Is Is
2.5 Practical DC Sources
35.a. ET=147+161+158=4.66V
b. Er=147+161-158=150V
37. .. capacity 1400 mAh
b= rain = 28mA 0D
39. From Figure 2-15, capacity at 5°C is 90% of its value
MAX at 25°C. Therefore, capacity = 0.9 Max = 81
Ah. Thus, Max = 81/0.9 =90 Ah. At -15°C, capac-
ity = 0.65 Max = 0.65 (90) = 58.5 Ah. Thus, life =
585 Ah/5A=11.7h.
2.6 Measuring Voltage and Current
41. Both 45. Meter 1: Reading is 7 A, Meter 2: Reading is—7 A
43. The voltmeter and ammeter are interchanged.

2.7 Switches, Fuses, and Circuit Breakers

47. When a fuse “blows,” it becomes an open circuit
with source voltage across it. The voltage rating
tells you how much voltage you can use the fuse
with so that it does not arc over when it blows.





