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Chapter O1

HS £t
1.1 (a) A=3[mm] (b) a=100km/s] (c) 1=100[um] (d) W= 100[uW]
1.2 (a) Q=1.6nC] (b) Q=08mC] (c) Q=32MC] (d) Q=0.16[TC]
(a) N=6.25x10"7)
13 (b) N=6.25x10"7)
| (c) N=6.25x 107
(d) N=6.25x10"7}

(a) i(t) =—3x10%sin10%[A]

14 (b) i(t) =—100e ' [mA]
(c) i(t) =5[uA]
(t) [mA]
5 I
15 B
-5

(a) ¢(t) =5t + 100 [mC]
1.6 (b) q(t) =3sin10%[uC]
(c) q(t) =5¢ " =3[C]

(a) t<0: i(t)=0, 0=t <b5ms: i(t)=t[A], 5ms<t<9ms: i(t)=5[mA]
9ms <t < 1dms: i(t) =—10%+14[mA], ¢t = 14ms:i(t) =0

17 (b) t<0: ¢(t)=0, 0=t < b5ms: i(t)=/0ttdt+q(0)=%t2[C], q(5ms) =12.5[uC],

t -
5ms =t < 9ms:q(t) =f 5% 10 3dt+q(5ms) =5x10 3% +1.25x10°

oo q(t) =5%x10%+12.5[uCl, q(9ms) =57.5[uC]




t <
9ms <t < 14ms: q(t):/ {—t+14x<10"%}dt+q(9ms)
9

ms

oog(t) =— %ﬁ +14x 10" %—28[uC], q(14ms) =70[uC]

t = 14ms: q(t) =70[uC]

(c)

q(6) [uC]

70

37.5

12.5

1.8

1.9

1.10

(a) w=18MJ]
(b) w=1.44MJ]
(c) Ww=9.6MJ]




1A
«— /(1)
ov | v
1.12
olt)
5W
} } |
0 0.5ms ms 1.5ms 2ms
(a) V=51
(b) V=—101
1.13
(c) v=5I—-10
(d) v=107+10
(a) i=3i,
(b) v =6i,
1.14
(c) v,=2i
(d) v=45
1.15 Vv, =—197/2[V]
1.16 P=280[W]
117 R=25[0]
1.18 240 W =718k
(a) RlOOm =35 [V]
1.19 (b) P=2[W]

(c) R=6.37(Q2em)™!




Chapter 02

H =}

2.1 (a) 7=4[A] (b) P=80[W]

22 p=22g)

23 R, =4[], R,=10[02], [ =1[A], V=6V, V,=4V
24 L=2[A], L=1[A], I,=3[A], I, =6][A]

25 (a) v, =4[V], V,=1[V], i, =05[A] (b) P=5[W]
2.6 V,=20[V] V,=40[V]

2.7 (a) V,:1,=1:=2 (b) [, =2[A] (c) P=40[W] (d) P=16[W]
2.8 V,=4[V] P=12[W]

29 V,=—4[V] P=—38[W]

2.10 V,=6[V] V,=4[V]

2.1 V=18[V] I =0.4[mA]

212 | [==MmAl V,=2IV]

213 1(,:7%[/%]

214 | L =2[mal v, =0IV]

2.15 V,=30[V] I =3[A]

2.16 v,= 2]

217 | (@) R,=R (b) R,=R () R,=R (d) R,=2R
218 R, =3.6[0]

2.19 Rab=%(z

220 | =-2Al

2.21 (a) P, =240[W] (b) P, =15[W]




2.22

R._=20[0]

eq

2.23 (a) R, =11.6[2] (b) R, =5[0]
2.24 V,=0.25[V]

2.25 R,,=10[4]

226 Py = 1;)0 W]

2.27 (a) v=2/+13/3 (b) V=10/+5
2.28 (a) V=41 (b) I=3i,+18

2.29 V=11




Chapter 03

H =
3.1 v, =2[V]
3.2 V., =6[V]
3.3 i, =5A
3.4 v, =10[V]
3.5 v, =2[V]
3.6 v, =0
3.7 v, =1[V]
3.8 v, =0, v, =—T7.5[V]
3.9 i, =3[A]
3.10 v, =2[V], i,=0
3.1 V, =4[V]
3.12 i, = 1[A]
3.13 v, =2[V]
3.14 i, =1.5[A]
3.15 i, =2(A]
3.16 v, =—2[V]
317 v, =5[V]
3.18 v, =10[V]
3.19 v, =—6[V], i, =2(A]
3.20 I =1[A], V, =4[V]
3.21 I =1[A]




3.22 Vv, =2[V]
3.23 Py, =5[W]
3.24 V, =4[V]
3.25 .= 4yla]
3.26 V,=10[V]
3.27 Py =2[W]




Chapter 04

Hs =
(a) v, =40[V]
4.1
(b) i=0.25[A]
(a) v, =45[V]
4.2 1
(b) v, =[]
(a) v,=10[V]
4.3 (b) i, =1[A]
(C) v0:14[\7]
44 v, =2[V]
45 vV, =—2[V]
4.6 L =—1[A]
4.7 P;oléL :_42[W]
(a) v, =12[V]
4.8
(b) P, =72[W]
49 V, =—24[V]
(v V3)
410 Vo_g(?+7+7
4.11 V=107+10
1% _
412 I= 172.5 20 V=4/+10
413 V="7I+12
414 v=28i+32
4.15 v, =1V
1 Vi vy 5)

(a) v=10i+100

417
(b) Vo, =100[V], R,;=10[0]




A% °a
100V (®
(c) b
2R
VAVAYA ° g
418 RI+V,/4 (5
ob
4.19 vV, =12[V]
10Q
VVA °a
420 14v @
°p
4kQ a
VvV °
V(&
4.21 ®©
(a) o
b
(b) v, =0.5[V]
422 (a) V=10-1+3, I=0.1V—0.3
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10Q
VIAA 08

(b) | 3y ®

°p

°b
2kQ
AAA o
@) 12V @
423 .
(b) Ezkg @) mA
(c) v, =42[V]
(a) isc=—1[mAl, Rypy=2[k
(b) ise=—1mA], Ryy=2[ks
od
424
©) 1mA D zgkg
op
10
4.25 I :7[A]
426 | (a) smA () %41@

_‘l‘l_




oV
(b) . I= 0 2[mA]
(c) 2mA (D) %4}@
10kQ
a a
sv® 0.8A(1) 10k

(a)

4.27
b b
HEW Sotal 2 LHO Sitalz

(b) v, =3[V]
4.28 P =10[mW]
4.29 V. =—="75[V] or 105[V]
430 R, =20[0], P, =20[W]
431 R, =3[0, pmang[m

_ (10V)?

R, =4\ = =
432 =401, P, o= 250W]
4.33 RL:4[~Q], P4_Q:1[W]
4.34 R, =10[2], P, =0.1[W]
435 R, =3[0, PmaX:%[W}
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Chapter 05

HS =1
—2 8
5.1 Lo W0 FI0
v;  1072+10°+10°
(a) =1
5.2 ' L
v, 1072410
b = T~
(b) v, 1072+10°+10°
5.3 I =1.6[mA]
5.4 I =—8mA], V,=—15[V]
5.5 vV, =—25[V]
5.6 v,/v; =—3
5.7 V, =8V,

. ﬁ R, - R, Up | Uy
>8 vo(1+R3)- VR, (RﬁRZ
5.9 I,=4.6[mA]

5.10 i, =—1.6[mA]
5.1 v, :—5v1+17t3112
5.12 vV, =10[V]
5.13 i, =12[mA], v, =10[V]
5.14 v, :—31;1-5-%1}2
5.15 v, =—alv, +v,) +(a+1/2)(v;+v,)
(a)
Bk
5.16 3kQ
V, o VAYAVA -
op-—1 v,
kQ +
v, I,

_‘|3_



12kQ
VAN
4kQ
Vi e VAVAYA -
op—-1 >—+—— Vo
6kQ +
V, e——\N— L
2kQ
Vg ——WNV—
(c)
Bk
VWA
3kO
4 VWA -
l —o ‘V:
2k s
y L
(d)
3kQ 12kQ
Vi VA
B6kQ
Ve -
N B V;
+
4kQ2
V, o ——/ N\ ——
% 3kQ
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5kQ 30kQ

v, VA
15kQ

v, VAN -

4

30kQ

V, s YVV/—
10kQ

V, — NN —

5.17 —S=—40

5.18 I =—5[mA], V, =5[V]
5.19 V, =4V,

5.20 v, =—0.8[V]

5.21 V, =15V, -2V,

5.22 o= b=, A=
5.23 R=5[k]

5.24 R, =5k], R,=5[k)
5.25 V,=—8V,—6V,

5.26 I,=1[mA]
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Chapter 06

HS =
1
(a) G(s)= 3
6.1 (b) Fls)=—=
(©) T P42
(a) G(s)=3
(b) F(s)=%ei3
6.2 1 ags+s
(c) (S)ZEG (s+3)
() $2+1
B 2
(8) #ls)= (s+3)%+4
26—2(s+2) 1 1
63 | () 6 ‘)
1
(c) H(s)—7(8+3)2
_ s+2 1
@) 7o) =it Gy
8% 4+8s+115
6 (b) #ls) = (52465 +109)>
’ _ 1 (s+4)e*
(©) Gls)= (5+4)2+ (s+3)?2
_ -3, 2e¢ °
(@) #ls)=e™ (s+3)%+4
(a) Gls)=—"—
(s+3)*+10
_ 2s
o (b) Fl(s)=3+ e
) © L s+2 1
(s+2)%+2>  (s+3)2
B 1
() (S)_s(1+efs)
B 1
@) cls) = s(14+e7°)
6.6 L
(b) Fls)= (14+e%)s?
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(a) Fls)= 1—e S+§ g3
6.7 e
(b) Fls) = 1—e _62 +e
(@) f(0)=1, f(eo)=4
6.8 (b) f(0)=0, f(oo)=0
(c) f(0)=0, fleo)=4
(a) f(t)=(3—5e "+2e 2)ult)
(b) f)=0—e"")u(t—2)
6.9 ‘1.
() ft)= 2—56 +ge u(t)
(d) f(t)={3—4eft+ef?’t}u _{3_467(1&73)+€73(t73)}u(t_3)
(@) f(t)={4—(4—3t)e Jult)
6.10 (b) f(t)=(1—t)e "~ ult)
(c) ft) ={11e"" = (8+20t)e 2 }u(t)
(d) ft)={e ?+(1—5t)e > ult)
(@) £0)=[ g2+ ) ut)
(b) () ={-3(8=3t)e " +6(4+3t)e 2 }u(t)
6.11
(c) f(f):{%e" 481 e+ 2(9 17t)e *‘“}u(t)
1 (1.8, 2., 4
(@ 70 = [t [+ S1- 2o hutr)
(@) f(t)=1{2e""—2(cos2t+sin2t)e *}u(t)
(b) f(t) ={2—3e "+ (cos3t+sin3t)e *}u(t)
6.12 )
(c) f(t)= E{e_t(?)sint—cost)+e_2t(c052t—sin2t)} - u(t)
={3(=2+t)e " +6(cos2t+sin2t)e 2 Ju(t)
(a) i(t) =2e¢ " - ul(t)
. 1 —10¢
(b) l(t)=ﬁ(1*e ) - u(t)
6.13
(©) i) =2 (144¢7) - ult)
(d) i(t)= 116( 1+4t+81e ) - u(t)
(a) v(t)=3(*1+4t+ef4t)u(t)
(b) v(¢) =l{672tfcos4t+lsin4t}u(t)
6.14 5 2
(c) v(t) 5{ e ¥+ (cos2t+sin2t)e 2} - u(t)

_‘|7_




(a) v(t) = %(567t _2674t) . u(t)

6.15 (b) i(t)=(1+3t)e - ult)
(c) i(t)
(d) v(t)=5(1-3t)e * - u(t)

=2(cos2t+sin2t)e - u(t)

(@) v(t) =(—15+12t+16e " —e *)ult)
(b) v(t) =2{1—(1+2t)e ¥ }u(t)
6.16 (c) i(t) ={e = (cost—2sint)e ' fu(t)

@]

(d) v(t) = %(3sin3t+2sin2t)u(t)

(a) i(t) :i{(—sm)af+1ze*2t—5e*3f}u(t)

617 | (b) v() = {(28—50)c ™ —3cosr-+asin2r}ult)

(c) i(t) =(cost+8sint)e ¥
(d) i(t) ={3—(2cost+sint)e "}u(t)
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Chapter 07

M =

Do=st=2us v(t)=25x10%
7.1 i) 2us <t <6us v(t) =1.5x10%—1.25x10%>—1.5x 107*[V]
ili) t=6ps v(t) =3mV]

(a)
1) t<0 wv(t)=10[V]

7.2 i) 0<¢<5ms v(t)=2x10%+10[V]
iil) t=5ms  w(t) =20[V]
(b) p,(t)=0
(a)
D0=<t=<3us v(t) =%M
i) 3us <t <6us v(t) =—%W]
(b)
v(t) [V]
7.3 4
20
3
0 3 g g flusl
_ 20
3
(b)

Dt<0  i(t)=0

. ) 10° ,
i) 0=t<3ms z(t)=Tt
7.4 i) 3ms=<t<6ms i(t)=10%—15

. . 10° . 10°
iv) 6ms < ¢t < 9ms z‘(t):3><105t*?t2*18+6+4.5:3><10515*?752*7.5

V) t=9ms i(t) =6[A]
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2
0 »t{ms]
7.5
-1
Dt<0 plt)=0
1
i) 0<t<ls p(t)=—=t[W]
7.6 5
i) 1s =t <25  p(t)=02(—1)[W]
iv) t=2s p(t)=0
_18
1.7 G, = 11 Myl
7.8 L,,=3[mH]
8
7.9 Cy= g[MF]
7.10 L,,=1.5[mH]
7.1 L, =3.6[mH]
7.12 L,,=10[mH]
713 C., =3.6[uF]
7.14 W, =8[J], W,=400[J]
7.15 W, =32[J], W,=256[J]
7.16 W, =98[J], W,=25[J]
717 W="7.7[nJ]
7.18 W=252[uJ]
14
~ 1 121
a0 | TRF AL OMMR - w=g0,x v =
Adgo=z Qs AFANUAIZE 15/4[u]] TAF.
7.21 W=2[uJ]
7.22 W— W' =57[J]
i,(t) =24e % +1.6[mA]
7.23

iy (t) =3.6e” % —1.6[mA]
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7.24 v(t) =4.8sindt[m V], i(t) =50(1—cosdt)[mA]
7.25 v(t) =—20exp (—10%) mV], i,(t) =5exp(—10%)—3[mA]
| y— _ 4y
7.26 vl(t):§(26 +1), vz(t)fg(e +2)
7.27 v, (t) =sin10%[V], i, (t) =0.25(1—cos10%)[A]
7.28 i, =—16e *[uA]
7.29 u(t) = %{IOeXp(* 10°0) — 1}, 4,(t) =*%exp(* 10°)[mA]
7.30 v, =4co0s(10%)[mV]
13
5Q 25 (s) 10 20
EVAAVAS T — < WA
7.31 N
6/s @ 1Ll V.(s) Al 10Q ® 2/s
25 2
55 /(s) 15 6Q
L1124 —< VAYAYA
7.32
10/s(t) 5@ % % 40 ®10/s
3Q
VvV I
7.33 . +
5/s® 403 2x10Ly (5 ()10 %49
S
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Chapter 08

e o

8.1

0/s== V.(s) 200
2.5 B
8.2

8.3
C zC(t) =—5e 2 [A]
d) Wy, =25[J]
(a) z(w(t)——2.5eft/2 uw(t)[A]
(b)
0 -
8.4 é T oede
3
~25A
Time O 20s
(@) vo(t)=4[V], is(t)=0
8.5

(b) va(t) =de= 4 [V, ip(t) =— 0.8¢~ 4 [A]
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8.6 t<0:4,(t)=0, t>0 : i, (t)=—0.8e"" [A]
(a) i (t)=2[A]
8.7 (b) %iL(t)JrlOOiL(t):O
() iy(t)=2e 1" [A]
(@) i (t)=1[A], v, (t)=0
(b) 30Q /L(S)
VWA .
2s
88 a/s(t 109% Vi(s)
2
© i (t)=e P [A], w,(t)=—30e" """ [V]
(d Wy =1[J]
(a) W, =0.45[J]
8.9 (b) i, (t)=3e 1 [A], v, (t)=—30e " [V]
(©) W, = 551]
(a) i,(t)=2e ""[A]
8.10
(b) i (t)=2¢" """ - w(t)[A]
(@) vet)=is(t)=0
(b) 102 /(s)
VWA .
611 10/s &) %OQ 100/s == V(s)
() ipt)=e " v, t)=1001—e ')
(d) Wo=0.5[J]
(a) 2Q
VA N
8.12

2/s(®) %109 1/s == V,(s)
2V, (s)

X
>
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8.13

8.14 v, (t)=Ze 7 ult) [V]

8.15 v (t):5_2.5€7t/2 V]

8.16 t<0 : ic(t):(% t>0 : ic(t):0.36_0'1t [A]

8.17

8.18 | B

8.19 +(s) -

(d) vg(t)=5(1—e ")[V]

t<0:v,=0
8.20 0<t=10"*: v,(t)=10(1—e ') [V]

t>10"1 v, (t) =10—10e " =10+ 10e 010D = 10(e —1) -+ e 10"

(a) velt) =10 [V]
(b) 10i,+vy=20

d .
8.21 (c) 10E10(t)+510(t)=0

(d) io(t)=e ""[A]
(e) vo(t)=10—10e " [V]

@) =525
(b) Ul.(t)=5—2.5e*0.5t [V]

8.22

8.23 v, (t)=—230e" 2" [V]

_24_




8.24 v, (t)=10e"" [V]
8.25 i (t)=2—e 12 [A]
8.26 v, (t)=—20e 2" - u(t) [V]
827 (a) i (t)=2—e *"[A]
(b) W, =72[mlJ]
8.28 v, (t) =21 —e 2) . w(t) [V]
30k
1 10kQ 10kQ
@ s 10%; (N;Ys ,(s)
s | e\®
829 | () w () =—1.5(1—e 2 [V]
(c) %vc(t) +200v () = 100
(d) %vo (t)+ 200w, (t) =— 300
() velt)=0.5(1—e ) [V], v,(t) =—1.5(1—¢ *) [V]
830 t<0 :0,(t)=0, 0=t<1lms : v,(t)=10"+1 [V]
Ims < t<2ms @ v,(t)=—10t+1[V], t = 2ms : v,(t)=0
8.31 0, ()= B—e 2 )ut)—{3—e 2P}y (t—0.2)
8.32 v, (t) =—4cos(10°t)u(t)
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Chapter 09

HS =1
(@) f(t)=e * - sin2t
9.1 (b) h(t)=5(1+2t) - e *
(c) gt)=2+e * =3¢ *
(a) i(t)=0, v(t)=2V
d2
- (b) ?v(tHzEv(tHv(t)—o
(c) AAIEo= AT
(d) vt)=20+t)e ", i(t)=2te” "
(@) i(t)=—50(e 2 — ¢ 1001) [mA]
9.3 5 B
(b) ’U(t)zz(f)e 20t_6 100t)
(a) itt)=0, v(t)=10
9.4 (b) i(t)=10e"" - sint[A]
(c) v(t)=10e '(cost+ sint)
(a) itt)=0, v(t)=10
9.5 (b) i(t)=5e * - sin2t[A]
(c) v(t)=10e %+ cos2t[V]
(a) vyp(t)= 2¢” 10%5in10% - u(t) [V]
9.6
(b) UR( |m(”; — 26*0.0571’
9.7 i, (t)=3.2t - e *[A]
(a) it)=0, v(t)=0
9.8
() v(t)=10(1—2e" " +e )[V]
9.9 v(t)=10[1—e """ (cos7.02¢ + 1.02s5in7.02t)]
(@) i,(t)=0, vot)=0
9.10 (b) <, (£)+2- Lo () + ve(t) = 20
. a2 c dtUC Velt) =
(c) vot)=10—10(1+t)e™ !
911 (@) i(t)=2.5{1—e "(cost+sint)} - u(t)[A]
) (b) i(®)],,, =25(0+e ")
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9.12 i(t) = 2\1/§ (e (-2VE)x 10t _ = (14 2V3) <10y
(@) i, =0, v(t)=10[V]
9.13
(b) i, (t)=>5te” " [A]
9.14 ve(t)=5+15e" 2 —5e %" [V], i (t)=2.5(1—3e *" +2¢~ %) [4]
(@) i,(t) =— 1.4e~ " —L—sin5 V13 ¢| [A]
9.15 Vi3
(b) 7, =3010]
916 (@) v(t)=6—8e "+2¢ "
(b) v(t) =12+{(18e* +24e —6) + (8 — 32¢® — 24 ) t}e
(@) i (t)=5, va(t)=0
b
(b) o /(s)
/5(8)
S aE +
.17 TN O RS % 0.8 418 T 1/ (s)
5 _
() ialt) == 2-( "= e ) - ule) [A]
(@) volt)=— 20e ' - sint - u(t) [V]
9.18 (b) pp(t)=100e *(1—cos2t)
(c) Wy =25J]
(@) i,(t)=5, va(t)=0
9.19 _ _ B ,
(b) i,()=5(v/2+1)e” 2V 4 51— 2)e 27 V2N
(a) iL(t):O, ’Uc(t):O
9.20 20, ., _ 20 _, 5 _
(b) vc(t)z?(e F—e ")u(t) [V], i, (t)= 5—?6 t+§e ou(t) [A]
9.21 i, () =511+ +t)e '} - ult) [A]
(@) i, (t)=0, va(t)=0
(b) d—2¢ (t)+4iz' (t)+ 8, (t) =40
9.22 ar? " dt " ¢
(c) ¥5Alsoz XA
(d) ve(t) =20e” *'sin2t[V]
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9.23
(b) i, (1) =5— (e = 1)
(@) vo(07)=0,i,(07)=0.1 [A], i,(0")=0.16 [A]
d _ s 4. _g 4. _ 3
(b) dtvc(t) t:U+—6><10, dtzl(t) . 0, dtzR(t) L 1.2 <10
9.24 ,
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Chapter 10
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10.23 I,=8—j4

10.24 V. =4+j4

10.25 Z=14+ j4[02]

_3‘|_




Chapter 11
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11.9 v, (t)=2.2cos(4t—174°) [V]
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_30_ 50
11.19 V,= 17 7 17

1120 | yo73.44560[VICE

_32_



40 j1.330

a

—V\\N T
11.21 8.43.,108° [V](*
b
11.22 V=010+35) - I+5.59218.4°
od
1.77Q
1123 | 34.62£-0.25°[A]
71.520
o b
od
Q
.24 1 5 56,50.0° [A] .
- /15Q
|
od
0.277Q
11.25 1.332£23.66° [A]
_‘,—/'5.029
°oh
o
-0.56Q
11.26 5.53/ —40.6° [A]
- j0.01Q
|
od
5.28Q
127\ 57,037 [A]
/0.96Q

_33_
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Chapter 12

Ho =1

(a) p(t)= %V 1, {cosf,+cos(Rut+6,)}

m-m

12.1
(b) p(t) =50(1+ sin20¢)
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(a) / 1039 —/1 OSQ
12.6 e VAVAYA [
+ V -
(b) P=25[mW]
12.7 P=0
12.8 P=50[W]
12.9 P,.. =53.6[W]

12.10 R, = /34]Q]

3
(a) 7, = —
12.11 Eo2

(b) Z,=2—7j, P, = 10[W]

1
tig Prax = 2.31[W]

12.12 1Q - 0.4H
Y Y —

12.13 R=6.33[Q]

__2
(a) Vrms - \/g [V]

12.14
(b) Vyy = V7/6 [V]
(a) [7'ms :10 [mA]
12.15

(b) [rms = 5[mA]

12.16 (a) §=2202—30° [VA], P=110+/3 [W], Q=—220 [VAR],

_35_



pf = %(leading, !
_ 121

121 \/5[
2 2

(b) & =121260° [VA], P

W], Q= VAR], pf = 0.5(lagging, X%

(c) §=800260° [VA], P=400 [W], Q=400/3 [VAR]., pf = 0.5(lagging, A}
(d) §=6.4x10°230° [VA], P=3.2x /3 kW], Q=32 [kVAR],

3 .
pf = %(laggmg, A1)

(e) § =452 —30° [VA], P=22.5+3 [W], Q=—22.5 [VAR],
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Chapter 13
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Chapter 14
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