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SOLUTIONS TO “APPLIED CIRCUIT ANALYSIS”
CHAPTER 1
Prob. 1.1

(a) 45 ft=45x 03048 = 13.716 m
(b) 4 yards = 4 x 0.9144 = 3.658 m

(c) 3.2 miles = 3.2x 1.609 x 10° = 5.1488 km = 5148.8 m
(d) 420 mils = 420 x 0.0254 mm = 10.668mm = 0.010668 m

Prob. 1.2

(a) 28 footpound =28 x 1.356 =37.968 J
(b) 4.6 kWh=4.6x3.6x 10°=16.56 x 10°J

Prob. 1.3
32 horsepower = 32 x 746W = 23.872 kW

Prob. 1.4
124 miles — 124 x 1.609 km = 199.52 km

Prob. 1.5
(a) 0.004500 = 4.5 x 102
(b) 0.00926 = 9.26 x 10>
(c) 7421 =7.421 x 10
(d) 26,356,00 =26.356 x 10°

Prob. 1.6
(a) 0.0023 =23 x 10°
(b) 6400 = 6.4 x 10°
(c) 4,300,000 =4.3 x 10°

Prob. 1.7

(2)0.000126 = 1.26 x 10+
(b) 98,000 = 9.8 x 10*
(c) 1/2,000,000=5.0x 10~

Prob. 1.8

(a) 160x 107 =16x 10° =16 ps
(b) 30 x 10° =300 x 10° =300 kV
(c) 1.3x10°=1.3mJ

d) 0.5x10°=0.,5nW

(d)



Prob. 1.9

(@)(2x 10")(6x 10°)=12x10°=1.2x 102
(5)(3.2x 107)(7x 10°%) =22.4x 107 =2.24 x 10*

©) (30,000)* _ 9%x10°

(0.04)>  16x10™*

(500)*(100)>  125x10°x10"
10 10

=35.625x10"

=1.25x10°

(d)

Prob. 1.10

@ 0.003+542.8+ 641 x 107 =0.003 + 542.8 + 0.641 = 543.44 = 5.434 x 10>
(b) (25x 10°)(0.04)* =25x10°x 16 x 10* =40=4.0 x 10*

(40+10)7(6000) _ (50) x6000

c =53.33=5.333x10"
©) (3x107) (0.03)* -
2 4 -6 8
@ (0.002) 6(100) _ 4x10 6><10 —4.0x10%
10 10 -
Prob. 1.11

(a) 12*(8-6)=24
(b) cos™'(2/3)=0.8411 rad or 48.19°

Prob. 1.12
(a) %=4.8, V4.8 =2.191
37 +4

(b) 7#/(6*¥6+8*8)=0.03142
Prob. 1.13

(a) 825*%0.0012 = 990E-3 = 0.99
(b) (42.8*11.5)(12.6 + 7.04) = 9666.8

Prob. 1.14

(a) 3600*3600 =12960000 = 12.96 x 10°

(b) /81000 =284.6
() (2*10)/(5%0.1) = 40.0E0 = 40



Prob. 1.15

(a) Q=6.482x10""x [-1.602x107"° C] =-0.10384 C
(b) Q=1.24x10"%x [-1.602x10"° C] =-0.19865 C
(c) Q=2.46x10"x [-1.602x10™"° C] =-3.941 C
(d) Q =1.628x10%"x [-1.602x10™"° C] = -26.08 C
Prob. 1.16

Q=1It =2x10° x (2 x 60 + 4) =248 mC
Ne=0Q =248 mC

-3
N=Qo 2980T ) sug0n
e 1.602x10
Prob. 1.17

Q=Ne=10"x1.602x 10" =16.02 C
Prob. 1.18

Q=Ne=6x10”x1.602x 10" =9612 C

| Q9012 ceea
t 42 T

Prob. 1.19

[=Q/t =36/10=3.6 A

Prob. 1.20
-6
Prob. 1.21
-6
I 24x10
Prob. 1.22
_Q_ 700 5334

t 5x60 T



Prob. 1.23

t=9=@=162.5 ms

| 4

Prob. 1.24

-3
Q850" 0y oy
t  120x10

Prob. 1.25

W=QV=2x32=64J

Prob. 1.27

P=VI - | :E:ﬂ:0_333 A
V 120

Prob. 1.28

1.04x10°V = 1.04x 10° x 10° = 1040 kV
Prob. 1.29

v=2 430 =108V
Q

2.6x10%° x1.602x107"° — —

Prob. 1.30
P=VI=12x4=48W
Prob. 1.31

I :Ezﬂ:O.BSA
V120




Prob. 1.32

V=W/Q =120/8 =15V
Prob. 1.33
I=P/V=45/120=0.375 A

Prob. 1.34

3
voW W _23x10° 2300 _ o
Q It 2xl0 20

Prob. 1.35

(a) V=W/Q =302=15V
(b) V=W/Q=30/(-6)=-5V

Prob. 1.36

P=VI=8x25=20W

Prob. 1.37
P=VI=120x38=4.56 kW
Prob. 1.38

V=P/1=800/7 =1143V

Prob. 1.39

-6
QoW _360x10° ;o
Vo120x10° T

Prob. 1.40
I1=P/V=70/120=0.5833 A
Prob. 1.41

Q=It=100x5=500C
W=VQ=12x500=6000J =6 kJ



Prob. 1.42

i—2Q_ 4.0 (phoﬂj [ electron 4 ¢ 1079(C / electron)
At sec 8\ photon

:§x1011x1.6x10‘19C/s — 0.8x10°C/s = 8nA

Prob. 1.43

It should be noted that these are only typical answers.

(@) Lightbulb 60 W, 100 W
(b)  Radio set 4 W
(c) TV set 110 W
(d)  Refrigerator 700 W
e PC 120 W
() PC printer 18 W
(9) Microwave oven 1000 W
(h)  Blender 350
Prob. 1.44
@ 1=o=2%1p5
vV 120
45

(b) W = Pt=1.5><103><45/60-J:1.5><5kWh:1.125kWh
(c) Cost=1.125x 10 =11.25 cents

Prob. 1.45
Cost=1.2 kW x %hr x 30 x 9 cents’/kWh=21.6 cents

Prob. 1.46

@ 1208 o
1oh

(b) P=VI=6x0.08 = 0.48 W

(C) W =Pt=0.48 x 10 Wh = 0.0048 kWh

Prob. 1.47

@ 1=-=2%_0.1667A
V120



(b) W =Pt =20x365x24 Wh=175.2 kWh
Cost = $0.12 x175.2=$21.02

Prob. 1.48

(20+40+15+45) 30

W =Pt =1.2kW r+l.8kW[%jhr

=2.4+09=3.3kWh
Cost =12 cents x 3.3 =39.6 cents

Prob. 1.49

$34.24-85.10  $29.14

= =$0.1355
215 kWh 215 kWh

Prob. 1.50

W =Pt=600x 4 Wh=24kWh
Cost=2.4x 10 =24 cents

Prob. 1.51

W =Pt=40x 24 Wh = 0.96 kWh
Cost =0.96 x 8.5 cents = 8.16 cents

Prob. 1.52

Monthly charge = $6

Charge for the first 250 kWh =$0.02 x 250 = $5

Charge for (1218 — 250) @ $0.07/kWh = $0.07 x 968 = $67.76
Total cost = $6 + $5 + $67.76 = §78.76

Prob. 1.53

Work per second = 700016 x60ft =14,000 ft-1b/s

30s
14,000 ft-Ib/s

Required horsepower =
550 ft-1b/s

25.45 hp

Prob. 1.54

(a) W= (3.2 kW)(9h) + (0.48kW)(7h) + (0.4kW)(3h) = 28.8 + 3.36 + 1.2 kWh
=33.36 kWh



(b) Cost= 33.36 x $0.06 = $2
Prob. 1.55
(a) W ="Pt=(70W) (7 days)(8h/day)(60min/h)(60s/min) = 14.11 MJ

(b) W = Pt = (70W)(1kW/1000W)(30days)(8h/day) = 16.8 kWh
Cost = 16.8 x $0.07 = $1.18

Prob. 1.56

| :9 =9= 15 — =0.75%10° = 750ks = 208.3h
t I 20x10

Prob. 1.57

Q=1t=2x10’x3x10" =6

Prob. 1.58

_160Ah _,
40
_ 160Ah _ 160,000h
0.001A ~ 24h/day

@) i

(b) = 6,667 days

Prob. 1.59

Q=5x10"(-1.602x10"")=-80.1C
W=QV =-80.1x12=-961.2J

Prob. 1.60
P =10 hp =7460 W

W =Pt=7460 x 30 x 60 J = 13.43 x 10°J

Prob. 1.61

3
P _2x107 667 A

P=Vl>l=—
Vo120




Prob. 1.62
Q=1t=30x10°x2x10"° =60 C

Prob. 1.63
W=Pt=1IVt=40x60x 60x 12=1728 kJ =1.728 MJ
Prob. 1.64

(a) Q=W/V=108/12=9C

1= Q/t=9/(20 x 60) = 7.5 mA

(b) Q=9C

Prob. 1.65

(a) Q=1It=(0.2 x 107)(45 min)(60 s/min) = 0.54 C
(b) W=VQ=4x0.54=2.16J
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CHAPTER 2
Prob. 2.1
-8
R:ﬁ: 1.72x10 2><25076 _11310
A (7/4)(2.2)*x10
Prob. 2.2
R7Z'd2
— -6
r=£l L SRA__ 4 05mxdxI0 o 5hs5
A yo, o, 4x1.72x10
Prob. 2.3
RoA_ (1.72x107°Q — cm)(4ft)(12in/ft)(2.54cm/in) _ 209.7x10° .
A (2in)(2in)2.54cm/in)’ 25.81 —
Prob. 2.4
_IEZ:—126?0 =33.330
Prob. 2.5
4
1.27x—x107°
rR=2 L, 2RAL 4 1075
A P 110x10 110
Prob. 2.6
2 -6
| _RA_6zx(L5) 110 _ 6007 x2.25 1515 km
) 2.8x10 2.8 -
Prob. 2.7
T 2 -6
2.1x=(0.4)* x10
=B, ,_RA_T 4 —6.6x10° Om

A I 4x107



Prob. 2.8

T 2
R=p| RA:410XZ(0'5)

—=————=1.610m
A | 50

A semiconductor not listed in Table 2.1.

Prob. 2.9

RzﬂI ——> Rl

If we shorten the length of the conductor, its resistance decreases due to the linear
relationship between resistance and length.

Prob. 2.10

AL ATy door
A 4

same material, p, = p, = p,
L, =2L, r, =0.5r,

Rl=’OL1—ﬂ’O"1 ~02 =
A 74'.12 LT

Rzsz2:p2Ll:2pI;— 8p||‘_] 16Q
AZ £4r22 7[2 ﬂ.(p 1)

4 027
Prob. 2.11
Pogper_ Poogperl 'R Prager_ 172x107 _ ) ()
Adluminum paluminumI/R paluminum 2'83X1078 o
Prob. 2.12
-8 3
Ro £l 2831072010
A 4.7x10 —
Prob. 2.13

Ohm’s law (V = IR) states that the voltage (V) is directly proportional to the current (I).
The graph in (c) represents Ohm’s law.




Prob. 2.14

\Y 60

I 50x10
Prob. 2.15

I=V/R = (16/5) mA = 3.2 mA
Prob. 2.16

V 12
a) l=—= =6 mA
@ R 2x10° —
(b)lz\i: 12 ;=194 mA

R 6.2x10
Prob. 2.17

1=V/R=240/6 =40 A
Prob. 2.18
R=V/I=123=4Q
Prob. 2.19
V=IR=30x10°x54x10°=162V
Prob. 2.20
V=IR=2x10"x25=50mV
Prob. 2.21
R =V/I=12/(28 mA) =428.57 Q
Prob. 2.22
V=IR=10x10"x50=0.5V
Prob. 2.23
ForV=10, I1=4x10%x10* =4A

ForV=20, [=4x102x20° =16A
ForV=50, [1=4x10%x50°=100A



Prob. 2.24

(a) I=V/R=15/10=1.5 A flowing clockwise.
(b) I=V/R=9/10=0.9 A flowing counterclockwise.
(c) I=V/R=30/6 = 5 A flowing counterclockwise.

Prob. 2.25

(a) V=IR=4x10=40V, the top terminal of the resistor is positive.
(b) V=IR =20 mA x 10 =0.2 V, the bottom terminal of the resistor is positive
(c) V=IR=6 mA x2 =12 mV, the top terminal of the resistor is positive

Prob. 2.26

(a) V=3+3=6V
(b) R=V/I=6/0.7 =8.6Q

Prob. 2.27

Prob. 2.28
! =100 Q

a) R=
@ 10x107°
(b) R=1/0.25 =4 Q

(c) R=1/50=20mQ

Prob. 2.29
-3
G:lzﬁzzo.sms
V 120 —_—
Prob. 2.30
pl  4pl , 4pl  4pIG
R=—F=—"= > d=——=—"—
zd zd 7R T
4

d? =i><1.72><10*8><4x10*2 x500x107° =4.38x107""
T

d=2.093x10" m



Prob. 2.31

Prob. 2.32

(a) For the #10 AWG,

R =600 ft 09989 Q2 =0.5993 Q
1000 ft

(b) For the #16 AWG,
R:600ft(4.01 Qj

=241Q

1000 ft

Prob. 2.33

A length must be specified. If we assume 1 =10 ft, then R in ©/1000ft = 0.001 x 100 =
0.1. In this case, AWG # 1 will be appropriate.

Prob. 2.34

(a) A,=420=d’

mil

(b) A, =980=d’

mil

—  d=20.493 mil = 0.02049 in
— d=31.3mil=0.0318in

Prob. 2.35

(@) A, =d’, =(0.012x1000) =144 CM

(b) A, = %(o.z x1000)(0.5x1000) = 78,540 CM

Prob. 2.36

1 mile = 5280 ft
R =4.016 /1000 ft x 1 mile = (4.016/1000)5280 = 21.20
I1=V/R=1.5/21.20=70.75 mA

Prob. 2.37

(a) Blue=6, red =2, violet=7, silver = 10%
R=62x10"+10% =0.62 MQ +10%

(b) Green =5, black = 0, orange = 3, gold = 5%

R=50x10°+5%=50kQ+5%




Prob.2.38
(a) R =17x10° +10%, i.e. from 1.53 MQ to 1.87 MQ

(b) R=20x10"+5%, i.e. from 19 kQ to 21 kQ
(c) R=92x10°+20%, i.e. from 7.36 GQ to 11/04 GQ

Prob. 2.39

(a) 52=52x10" >> Green, red, black
(b)320=32x 10" >> Orange, red, brown
(c) 6.8k =68 x 10° >> Blue, gray. red
(d)3.2M=32x 10° >> Orange, red. green

Prob. 2.40

(a) 240=24x 10" >> Red. yellow, brown
(b) 45k =45x 10> >> Yellow, green, orange
(c) 5.6M =56x10° >> Green, blue, green

Prob. 2.41

(a) 0.62 MQ=*10% gives maximum value of 0.682 MQ and minimum value of 0.558
MQ.
(b) 50 kQ+5% gives maximum value of 52.5 kQ and minimum value of 47.5 kQ.

Prob. 2.42

(a) 10Q, 10% tolerance >> Brown, black, black, silver
(b) 7.4kQ =74 x 10>, 5% tolerance >> Violet, yellow, red, gold
(c) 12MQ=12x10°,20% tolerance >> Brown, red, blue

Prob. 2.43
025V
Prob. 2.44
250V
Prob. 2.45

You connect the light bulb terminals to the ohmmeter. If the ohmmeter reads infinity, it
means there is an open circuit and the bulb is burnt.




Prob. 2.46
The voltmeter should be connected in parallel with the lamp, while the ammeter should
be connected in series.

Prob. 2.47

The voltmeter is connected across R; as shown below.

Ry

Prob. 2.48
The ammeter is connected in series with R,, as shown below.

R

Vi — R>




Prob. 2.49

The ohmmeter is connected as shown below.

A

R () ohmmeter

A

Prob. 2.50

As shown below (see (a)), off state gives infinite resistance, while on state (see (b)) gives
zero resistance

() ¢ )
—/ o
v v
(a) (b)
Off state gives infinite resistance On state gives zero resistance

Prob. 2.51
Electric shock is caused by an electrical current passing through a body.

Prob. 2.52



Check that the circuit is actually dead before you begin working on it.
Unplug any appliance or lamp before repairing it.

Refrain from wearing loose clothing and jewelry. Loose clothes can get caught in
an operating appliance.

Use only one hand at a time near the equipment to preclude a path through the
heart.

Always wear long-legged and long-sleeved clothes and shoes and keep them dry.

Do not stand on a metal or wet floor. (Electricity and water do not mix.).
Do not work by yourself.



	CHAPTER_1
	CHAPTER_2

