Chapter 1, Solution 1

(a) q=6.482x10"" x [-1.602x10™" C] = -0.10384 C
(b) q=1.24x10" x [-1.602x10™"° C] = -0.19865 C
(c) q=2.46x10"x [-1.602x107"° C] = -3.941 C

(d) q=1.628x10%" x [-1.602x10™"° C] = -26.08 C
Chapter 1, Solution 2

(a) i=dg/dt=3 mA

(b) i=dg/dt= (16t +4) A

(c) i=dg/dt=(-3¢" + 10c) nA

(d) i=dq/dt = 1200z cos120zt pA

(e) i=dg/dt= —e " (80cos50t + 1000sin 50t) uA

Chapter 1, Solution 3

() q(®)=[i(Hdt+q0) =@t +1) C
(b) q(t) = j (2t +s)dt + q(v) = (t> + 5t) mC
(c) qt) = IZO cos (10t+7r/6)+q(0) =(2sin(10t+7/6)+1)uC

10e>"
t) = | 10e" sin 40t + q(0) = ——————— (—30sin 40t - 40 cos t
a J- a0 900+1600( )

=—¢7"(0.16c0s40 t + 0.12 sin 40t) C

(d)

Chapter 1, Solution 4

10

q:J.idt:J. 5sin67rtdt:_—5<:0s6ﬂ:t

6 0

= i(l —0s0.0677) = 4.698 mC
67



Chapter 1, Solution 5

2

q= Iidt = I e2dt mC = _%G-Zt

=%(1—e4)mC=490 uC

Chapter 1, Solution 6

(a) Att=1ms, i=@=&=40mA
dt 2

(b) Att= 6ms, i:%:OmA

(c) Att=10ms, i:@:@:-ZOmA
d 4

Chapter 1, Solution 7

25A, 0<t<?2
. dq
1=E= -25A, 2<t<6
25A, 6<t<8

which is sketched below:

A

25 A

I > [N sec




Chapter 1, Solution 8

10x1

q=[idt= +10x1=15puC

Chapter 1, Solution 9

(a) q=[ide=[10dt=10C

Q=ridt=10xl+(10—5X1j+5x1
(b) 0 2

=15+10-25=225C

© q:jjidt:10+10+10:30C

Chapter 1, Solution 10

q =ixt=8x10°x15x107° = 120 uC

Chapter 1, Solution 11

q=it=85x10"x 12x 60 x 60 = 3,672 C

E=pt=ivt=qv=3672x1.2=440641]

Chapter 1, Solution 12

For 0 <t < 6s, assuming q(0) =0,

t t

q(t) = jidz +q(0) = I 3tdt +0 = 1.5¢
0 0

At t=6, q(6) = 1.5(6)* = 54

For 6 <t<10s,



t t
q(t) = j idt +q(6) =I 18dt+ 54 = 18t — 54
6 6
At t=10, q(10) =180 — 54 = 126
For 10<t<15s,

t t
q(t) = j idt +q(10) =j (—12)dt + 126 = 121 + 246
10 10

At t=15, q(15) =-12x15 + 246 = 66
For 15<t<20s,

g(t) = j 0dt +q(15) =66
15

Thus,

1562 C, 0 <t < 6s
18t-54 C, 6 < t < 10s
—12t+246 C, 10 < t < 15s
66 C, 15 <t <20s

q(t) =

The plot of the charge is shown below.
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Chapter 1, Solution 13

w=| Vidt = [ *1200 cos? 4t dt
0 0

= 1200J‘02 (2 cos8t - 1)dt (since, cos’x = 2 cos 2x - 1)
2

= 1200[% sin 8¢ — tj = 1200[% sin16 — 2)

0

=-2.486 kJ

Chapter 1, Solution 14

q.=[idt=[10(1-¢* kit = 10(t +2¢* ).

(a)
=10(1+2¢"* =2)=2.131 C

(®)  p®)=v(B)i(t)
p(1) = 5c0s2 - 10(1- %) = (-2.081)(3.935)
— -8.188 W

Chapter 1, Solution 15

2

i 2 -2t ___3 2t
) q-J1dt-J1)3e dt = 5 e 0

(a
——15(c? -1)=1.297C
V= i —6e*(5) = —30e™
(b) dt

p=vi=-90e*'W

3
-9 el =-2251]
0

(c) w= det = -90.[: et dt = —




Chapter 1, Solution 16

10tV O0<t<l
. 25t mA O0<t<2
i(t) = , vit)y=[10V 1<t<3
100-25tmA 2<t<4
40-10tV 3<t<4

w = [ v(Oi(Ddt = joﬁo +(250dt + | 10(25¢)dt + j2310(100 ~25t)dt + [ (40— 101)(100 - 25t)mJ
3

t? 4 5
+2500 4t-— | + [ 250(4 -0’ dt
2 3
2

1 2

250

250 ,
="t
3

0 1

3
=916.7 mJ]

4
2
:@JF?B)+250(12—%—8+2)+250£16t-4t2 +%j

3

Chapter 1, Solution 17
Xp=0 ->-205+60+45+30+p3=0
p3=205-135=70 W

Thus element 3 receives 70 W.

Chapter 1, Solution 18

p1 = 30(-10) = -300 W
p> = 10(10) = 100 W
ps =20(14) = 280 W
ps=8(-4)=-32 W

ps = 12(-4) = -48 W

Chapter 1, Solution 19

N

D p=0 —— 4l -2x6-13x2+5x10=0 ——> I =3A



Chapter 1, Solution 20
SinceXp=0
-30x6 + 6x12 + 3V, +28 +28x2 -3x10=0
72 +84+3Vy=2100r 3V, =54

Vo=18V

Chapter 1, Solution 21

i= Agq =4x lOl{phOtonj 1 electron 1.6 x10"(C / electron)
At sec 8\ photon

:%xlylxL6xur”cm=08x10%ys=§gg

Chapter 1, Solution 22

It should be noted that these are only typical answers.

(a) Light bulb 60 W. 100 W
(b) Radio set 4 W
(©) TV set 110 W
(d) Refrigerator 700 W
(e) PC 120 W
® PC printer 18 W
(g) Microwave oven 1000 W
(h) Blender 350 W
Chapter 1, Solution 23
@i=2=D%_psw
v 120
45

(b) w=pt=1.5x10>x45x60-] :I.SX%kWh: 1.125 kWh
(c) Cost=1.125 x 10 = 11.25 cents



Chapter 1, Solution 24

p=vi=110x8=880 W

Chapter 1, Solution 25

Cost=1.2 kW x %hr x 30 x 9 cents’kWh=21.6 cents

Chapter 1, Solution 26

(@) i= 08A-h _¢)ma
10h

(b) p=vi=6x0.08=0.48 W
(¢) w = pt=0.48 x 10 Wh = 0.0048 kWh

Chapter 1, Solution 27

(a) LetT=4h=4x36005
q=[idt=[3dt =3T=3x4x3600=43.2 kC

() W=pdt=[Vvidt=' (3)(10 ; %)dt

4x3600

= 3[40 x 3600 + 0.25 x 16 x 3600]

2
_ 3(10t+ 0.25¢ J

3600
=4752 kJ

0

(c) W=4752kWs, (J=Ws)

Cost = ﬂkWh x 9 cent = 1.188 cents
3600



Chapter 1, Solution 28

@ i=L£-3% 0254
V120

(b) W = pt =30x365x24 Wh = 262.8 kWh
Cost =$0.12 x 262.8 = $31.54

Chapter 1, Solution 29

w=pt =1.2kw 20F 406+015 ) b8 kW[%)hr

=24+0.9=3.3kWh
Cost =12 cents x 3.3 = 39.6 cents

Chapter 1, Solution 30

Energy = (52.75 - 5.23)/0.11 =432 kWh

Chapter 1, Solution 31

Total energy consumed = 365(4 +8) W
Cost = $0.12 x 365 x 12 = $526.60

Chapter 1, Solution 32

w=pr =1.2kw 20F 406+015 ) b8 kW[%)hr

=24+0.9=3.3kWh
Cost =12 cents x 3.3 = 39.6 cents




Chapter 1, Solution 33

i:ﬂ%q:‘[idt:2000x3x103:@
dt

Chapter 1, Solution 34

(b) Energy = Zpt =200x6+800x2 +200x 10 +1200x4 +200x 2
=10,000 kWh

(c) Average power = 10,000/24 =416.67 W

Chapter 1, Solution 35

(a) W=jp(t)dt=400><6+1000><2+200><12><1200><2+400><2
=7200+ 2800 =10.4 kWh

10.4 kW

®

=433.3 W/h

Chapter 1, Solution 36

@ - l00Ah_
40
(b (= 160AD _160.000h _ co

"~ 0.00lA 24h/day

Chapter 1, Solution 37

q=5x10"(-1.602x10"°)=-80.1C
W=gv=-80.1x12=-901.2



Chapter 1, Solution 38
P =10 hp =7460 W

W =pt = 7460 x 30 x 60 J =13.43 x 10° J

Chapter 1, Solution 39

3
p=viosi=R=210 16667 A
v 120
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