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Chapter 01 HSEH| siE

1.1

1.2

1.3

1.4

1.5

1.6

e

—1.602x10 3 [C]

6e"2[A], —3(e"2—1)[C]

G =1[mS], R =1[kQ]

20 [V]

10 [mV]

(@10 [W] (b) —6[W]

1.7 A9 V,:50 W] (25)
Ak Vg:100 W] (&=
Ak Vo —150 (W] (&)
1.8 i=7[A]
1.9
(D A- 10y =-i, =-2 [A]
(2 #™ 3 i, =i, =3 [A]
3) A4 5: i, =-i, =—4 [A]
(4 FA 20 iy =—i, —i, +i; ==2-3+1=-4 [A]
(5) AA 4 ig=—iy—i, —iy =-3—(-4) - (-4) =5 [A]



1.10

(1) F2Z2 L v,=v,+v, =1+2=3 [V]

(2) F2Z I8 vy =—V;+V,=-2+3=1 [V]
(3) F2Z IV: v, ==V, +V, =-3+5=2 [V]
(4) FEZ I v, =V, —Vy=1-4=-3 [V]

1.11 A4 67), &7]: 870

1.12 i=1[A]

1.13 v, =2x(-3) =6 [V], v, ==3x(-3)=9[V]

1.14 v, =15[V], v, =25 [V]

1.15 6+4=10[Q]

1.16 G,, =10]/40= 10-40 _g g
10 +40
1.17 i=1[A]
1.18
. 2 [A-h]
(a) i=—"—"2=02[A]
Y70 M

(b) P=VI =9x0.2=1.8[W]

(c) W =Pt =18x10=0.018 [kWh]



1.20 A WA w24, 5 A w: o7, A AR ) )
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Chapter 02 HS&H| siE

2.1 R, =500[Q]

2.2 Vv, =st—:3x£:1[V]
o 24
2 4
2.3 v, =12x =4[V], v, =12x =8 [V]
2+4 2+4
. 4
24 i, =20x—— =8 [mA]
+4
i, =12x > —24[mAl
20+5
i —12x-20 _96[mA]
20+5
2.5 |1:£:4[A]
Re
R
—ix— 4t 1A
Ry +12 4412
i; =10 12 =4x 12 =3[A]
Ry +12  4+12
. 5
i, =i =06 [A]
*T5 %045
i =i x—20_—24 [A]
20+5

26 i, =2v, =—§ (Al i, =3v, =—%[A]



2.9 9[A]

2.10 11=5[A], l,=—1[A]

2.11 12[V]
2.12 10[V]
2.13 —1.2 [A]
2.14 —6[V]
2 2
4

2.15 P = Vi _ 4 =—[w]

4R, 4x3 3
2.16 R, =(20+30)] (40+10) =

Vy, =30x3-20x2="50[V]

50 x50 _ 50

50+50

[—



217 i, =0[A], R, = ou =%=oo I 5 2)

out

2.18 R, =(20+30)|| (40 +10) = 50> 50 =25[Q]
50 +50
Iy =V—N=@=2[A]
Ry 25
40 x10

2.19 R, =(15+25)||10 = =8[0l, 1, =6[A]

40 +10

VZ 82
220 P =L =% —6.4[W], 50%
R, 10



Chapter 03 HES&EH| sHE

dv, (1) 220 -120

3.1 i (t)=C—== —(60><10‘3)T=1[A]

3.2 W, =100 [pJ]
3.3 PC (t) = VC (t)iC (t) =@ X( 6)(10_6 —Zl) e_4t MW]

35 Cpy=7——7F——"F7—=4I[mF]

3.6 C=10 [uF]

3.7 C, =4+6=10[F]

3.8 C,, =C,y +Cyp, =5+5=10 [mF]

eql

2x2

=1[F
2+2 [F]

3.9C, =

3.10 v, =v, —v, =45-30=15[V]



3.11

3.12

3.13

3.14 i

3.15

3.16

3.17

3.20

O oo
V()= L=t = (6510

5) (100 —50) x10°*

10 =150 [mV]
X

A :%Lif =%><2><10_3 x (10)* =0.1[J]

P (t) =v, ()i, (t) =-10x10°e "* x(e™"'?) = —10e ' [mW]

i = 2_«10=2[Al, WL=1Li5=1><5><10-3><22=10 [mJ]
8+2 2 2
L, =0.1[H]
1
L ;+1+L+A:4[mH]

L =40 [mH]

4



e

Chapter 04 HS&H| siE

41 1,=1 i1,=-1, i;=-3

4.2
2 4 -1 -3 I -2
1 -3 7 =2 I,

A= , X=|"1] ¢c=
-3 -2 6 1 I
-1 1 4 -3 i,

4.3

2 4 -1 -3|§ -2

1 -3 7 -2|i,
3 -2 6 1]|i,
-1 1 4 -3|i,

44A_1_1 4 -6 [ 2 -3
' " 2|-5 8| |-5/2 4

L 5 2 -1 1.6667 0.6667 —0.3333
4.5 A7 =3 -2 1 1|=|-06667 03333 0.3333
-2 -2 1 —-0.6667 —0.6667 0.3333

4.6 9¥H= 7 7 ok

10



det(A,) §_1 i _det(Az)_Q_2
Yodet(A) 5 7 % det(A) 5
18 v =1l 0oy 1Dl _0 4 _IDs]_
|ID| 10 |ID| 10 |D]

4.9 v, (t)=7-5"°

4.10 i (t) = —€®

4.11 v (t) = (L+2t)e™
4.12 i () =2-8e™" +4e™

413 |z (D2 +1% =42

414 f(2+j3)=202-j3)+j(2+j3)+3=4—j4
4.15 |22 -3Z |=+/(-5)% +10% =55

1/2
4,16 z =11’2(cos(— ZJJrisin (— ED =cos[—£j+isin(
2 2 4

4

0

11



4.17 (a) 2220° (b) 64

4.18 e* =e"*'" =e'"? cos(—r) +ie"? sin(—1)
e’ =2cos(z) =-2

4 5
4.19 1 cos£+isin£ 2 cos£+isinz
2 12 12 3 3
7T 5r .. (7 bx
=2/ coS| —+— |+isin| —+—
{55 )5+

=2(cos2z +isin 2z) =2

4.20 321 =3%.¢"" =9e 1" —9g[cos(In3) — jsin(in 3)]

12



Chapter 05 9SS &M oiE

5.1 7=R,C =150x2x10"° =0.3 [sec]

5.2 R=5[kQ], C=20[pF]

5.3 v.(t) = x15=5[V]

10+5

54 |(t) = _CM — _1(_ l)lzet/5 :1'2e—0.2t [A]

dt 2( 5
5.5 7=5[ms]
-1000x
56 R=tD_20¢ 7 _op0ial L= =20 _goph
i @) e 1000 1000
5.7 i, (t) = x15=5[A]
©PY10+5

5.8 i(t)=i(0")e™"'" =1.54e* [A]

20

5.9 i)=

x—i (t) =—8e 2 [A]

5.10 #z4 S5 dH

13



5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19 L

5.20

i () =@+3t)e > [A]

i, (0) =0 [Al, v, () =0[V]

-3
R_2 /20 x10
8x10°°

1

Ve () =3e" -3 [V]

i(t) = [2 cos3t + %sin StJe‘4t [A]

i, (t) =206 —5e % [A]

V¢ (t) = (8cost +4sin t)e ? [V]
i (t)=-2sinte™? [A]

RI,C,

ch(t):(c ic,
1 2

1

I ()= —305in(

1
C 100 x10°

1o,

Vojeslt _(

=10 [H]

j [A]
3

RI,C,

C,+C,

:2><§><100 =100 [Q]

]eszt [V]

14



Chapter 06 HS&EH siiHE

e

6.1 (a) —3sin 2t =3cos(2t +90°)

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

(b) 3sin(2t —40°) =3cos(2t —40° —90°) = 3cos(2t —130°)
(c) —3sin(2t+40°) =3cos(2t +40° +90°) = 3cos(2t +130°)

AEZA=2, 914 ¢=-30", 535 w=2r7
a2 Fae =2 228 g ]
2r  2rx
11
7 T=—="=1[s]
71 F=1

1707, A5 i,(t)7F AF Q)2 1707 FH AFE mAG
V. =12 =2J3[V]

| s =40 = 2J10 [A]

f(t)=a, + Z(an cosna,t +b, sin nw,t) =12 — Z r1]—63in( nt)

n=1 n

I(jo) =10.2150°, V(jw) = 40.£150°

v(t) =10cos(3t —120° +180°) = —10cos(3t +60°) [V ]

v(t) =5cos(10t —36.87°) [V1]

15



6.10 (a) i(t) =—2.93 x /2 cos(20t + 45°) = —4.14 cos(20t + 45°)
(b) ()] Ao} FdstA Hrt.

6.11 v(t) =5co0s(1000t —-30°) [V]

6.12 v(t) =10cos(100t +60°) [V]

6.13 Z,(jo)=3+1-j3=4-j3[Q]

6.14 Z,,(jw)= j30+10+30 - j10 =40 + j20 [Q]

6.15 Z

. 1 BEoP) 4 30
qu (4+ 13)(4_ J3)

7(2 j .

N B (CEN))

6.16 Y_(jo)=—> 2 T, %9
“ @+)3-)) 10 90

6.17 i(t) =0.5c0s(10t +45°) [A]

=-10 [A]

618 1 =32 | _ _Jj-(—lo—jlo)

= | _-10a-1)
° —j2+2 % 1- 1-j

6.19 i,(t) =0.2cos(10t +18.43") [A]

6.20 C=25[mF]



Chapter 07 H&&EH| oHE

7.1 p(t) =100[cos(30°) + cos(100t + 60°)] = 50+/3 +100 cos(100t +60°) [W]

VI 10)(5~/2)
2

72 P =?cos(0 —0,) ="—"——7*cos(-15" +60°) = 25 [W]

I 10.3 1.03

7.3 P L cos(121° 31)—\/_ J_

Lavg = \/— \/— cos(90°) =0 [w

74 Py, =%(20)(10)cos(45° ~15°) =50+/3 [W]

75 Py =5 15 x5=2(12649)° x5 =52 [W]

s _IVnl'_(100)°

avg,max = =125 [W]
' 8R,  8(100)

7.7 P _ | VTh |2 _ (3\/E)2

oo = = =1.09 [W]
' 8R,  8(10.3)

7.8
(a) V,,s=5I[V]

2
B 1 = (5)%%:5.43 [A]

@ V.. 1/(7) 2(3) ~5.39 [V]

17



79V, =V4=2[V]

7.10 pf =c0s(18.43°) =0.949

7.11 pf =cos(—45") =0.707

7.12 S=180- j311.77 [VA]
w2 A9 P, = S|=360 [VA]
Ht 2= 180 [W]

A= —311.77 [VAR]

0.
e

1
fol

7.13 S=204.79+ j143.39[VA]

524 A9 P, =S|=250 [VA]
A2 204.79 [W]
9 143.39 [VAR]

)

ot 41

—d o

7.14 S=105892+ j332.45[VA]
w4 A% P, =|S|=1109.88 [VA]

H A2 1058.92 [W]
g 72 332.45 [VAR]
715 co Qe _ 39 124.2 [F]

oN?  (27)(B0)(100)

716 c=29c o (AWE0) 55 51

oV (27)(60)(100)>

7.17
abc 914 A
= 10043 —-100/ —30°
\3.30°

V,, =100£(-30° —120°) =100~ —150°
V,, =100.£90°

18



ach 94 A4
100+/3

=2 _100.30°
V32 -30°

V,, =100£(30° —120°) =100.£ —90°

V,, =100.£150°

7.18

V 300 £0°

an

I =
®Z, 10/-36.87°

=30£36.87° [A]

I, =1,£-120" =304(36.87" -120°) =30£—83.13" [A]

I.=1,£-120" =30£(-83.13" —120°) = 30£156.87" [A]

Vg = \/(450)2 + (150\/5)21tan‘1£§] =474 /30" [V]

V,, = 474 £(30° —120°) = 474 £ — 90" [V ]
V., =474 /(-90° —120°) = 474 £ +150° [V ]

7.19 1,=16.48£-104.05°[A], I, =1, |=16.48 [A]

7.20 |, =249/ -48.9° [A]

19



Chapter 08 S &M oHE

8.1 I,(jo)=10£0"[A], R=10[Q],

_ . . 1 1 .
o= j2x1=j2[Q], —— =— —_j25[0
J JXJ[]chpxo.zJ[]
8.2 M:O.S—jO.S
V, (jo)
g3 Yol®) 15 05
V (jow)
M = J(L5)? +(-0.5)? tan—l(ﬁj —1.581/ —18.43°
Vs (jw) 15
o4 Volio) _(22-j04)13+)) _29-j3

Vi(jo) (13- )13+ ) 170

lo(jo)  (1+j)45-j5 _95-j05

85 H,(jo)= I.(jo) (45+ j5)45-j5) 4525

R _10_, 1 1

86 L=——=—=05[H], C= = =
BW 20 100 xL 100 x0.5

20 [mF]

RxBW 10x20 100xC 100 x5x10°°

8.7 C =2[H]

20



8.8 Q= o, _5000_40
' BW 125

8.9 Q=w,RC =(2200)(20)(4x10°°)=0.18

810 @ =+ = !
" JLC  /(20x107)(50x10°°)
1 1
RC (10x10%)(50x10°°)
o, 1000
Q_BW_

=2 [rad/s]

=500

8.11 |H(j2) | 0.1

2
a2y

8.12 A= IH.

@y 2x10° —E[HZ]
27 27 s
=E= 200 - =2x10*
L 10x10
Q- @, :2><106

BW 2x10*

8.13 f, =

=100

8.14 U9 E3 2H, w, = =1[rad/s]

1
@)

R 300
8.15 119%3} I, f = =
e} UH 21 27(0.2)

= 238.6 [Hz]

=1000 [rad/s]

21



8.16 w, =0.2[rad/s]
8.17 (a) H=10"=15849 (b) H=10"% =0.6310
8.18 94d: —20, =+#: -5, (A=) -2

jo
1+12—o‘—20log10

¢ = tan 1(2) —tan 1(9j —tan 1(9j
20 2 5

8.19 H,, = 20log,,2+20log,,

1+J7w‘—20|og10

1+J—w‘
5

1
10| L (10
Lo( i ‘“’)} 105(10 + jo)

8.20 H(jw) = =
(jo) { 00+ ja))}{ 1 (1000 + ja))} (100 + jw)(1000 + jw)
100 1000

22
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ot 2 gt 4

9.1 F(s)=-~

+£I2e‘5tdt+
(4l

= iz (1—e® +s5-3se > +2se™®)
s

0 2

_ 1 at —atq _ 17 ar st © —at st
9.2 B[coshat]_zﬁ[e +e ]_E[Le e dt+joe e dt}

1 e g™ 1 1 1 s
= —| — - = — —+ =
2| s-a| s+al | 2[ls-a s+a] s*-a’

: _ 1 bt —btq _ 1[ = bt ,—st ©  —bt st
B[smhbt]—EB[e —e ]—E[Le e dt—joe e dt}

(I el I O A R b
— + = — —_ =
s—b |, s+b| 2|:S—b s+b} s?—b?

2

9.3 f(t)=2u(t)—25(t) —5e ™

9.4 f(t)=2e"-2e™" +4te

=S

Se

9.5 L[cos(t —1u(t—1)] = 12

9.6 f(t)=25(t) +e2u(t)



9.7 f(t)=f,(0)+ f,(t)+ f,(t) = 4u(t) — 2u(t —1) + 2u(t — 3) — 4u(t — 4)

j_ s(2s+1)  s(2s+1)

s[2+
9.8 Z,.(s) =5 (2+%) .

S+2+4+—

1 s242s+1

1,2
1 25245542 g8 t55+2)

257 +455+2  (2s+1)(s+2) s+2

s? +55+2

99 Z. (s)=—-
n(®) =15
9.10 i(t) =2e'u(t)
12 /s 4
9.11 I(s)=——=
) Z(s) 2s+1
9.12 V,(s)= 26+3)
(s+2)
013 1, =Pl A4+D) oy
|ID| s(s®+5s5+2) |D|
9.14 Il:|Dl|_ 4(s+2)

9.15 v (t)=2e™* —10e™

ID| 2s?+5s+1° 2 |D| 2s®+5s+1

C 28?2 +3s+1  (2s+1)(s+1) s+1

24



Vo(s) _ 10s(s+1) s 5s?

9.16 H(s) = = =
(<) V.(s) 2s*+12s+5 2(s+1) 2s*+12s+5

V,(s) 2s3

9.17 H(s) = =
(s) V. (s) 3s®+4s®+2s+1

C1,(8)  V,(s) 2s°
918 H(s)= I(s) 1s(s) 25%+3s2+s+1

V,(s) 2s°
I(s) 2s®+3s*+s+1

9.19 H(s) =

1,(5) _V,(8) _ 25’

9.20 H(s) = = =
®) Vo(s) Vs(s) 3s®+4s*+2s+1

25



