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Chapter 01

A= E

V, 1 P=-V, I =—(-10W)(5A)=50 [W], &= &= 4
Vg @ P=Vgl =(20V)(5A)=100 [W], &2X3l= A8
Ve @ P=V, 1 =—(30V)(5A)=150 [W], &F3t= A=

1.1 10°xq, =10° x—1.602x10™*° = ~1.602x10 [C]
; -3
1.2 G:lz2><10 =10*[S]
v 20
1 1
R=== =10 [kQ
G 10 [kQ]
2 2
13 p=¥ - @0 - =10 [mW]
R 10x10
1.4 A4
A4
A4
1.5 A 671, &7 87
1.6 i=1[A]
1.7 v, =6i=-12[V], v, =—4i=8[V]
1.8 v,=20[V], v,=40 [V]
1.9 10[Q]

1.10 8I[S]




2.1 v, =V x

=9.6 [mA]

2.2 iy =20x " =8 [mAl, i2:12><205
2.3 v,=4[V], v,=4 [V]

2.4 i =1=9[A]

25 =L+, =1+4=5[A], I,=1,+1,=1-2=-1[A]
2.6 12[V]

2.7 i=

Wi (-2) =-1.2[A]

2.8 v=V, =3T66><(—9) =-6[V]

50x50 _ s 1), 1. =

2.9 R, =(20+30)( (40 +10) =
v =( I ) 50 + 50 v 25

2 2
210 P —m _ 4 Ay

4R, 4x3 3




Chapter 03 & 2H| Erot

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

dve (1)

i (1) =CT=60><10‘3M

=1[A]

v, =10i, =10 [V], v, =40 25i, =15 [V]
C =10 [pF]
Cy =4F +6F =10 [F]

2x2

C =
242

=1[F]

Ce
v, = x90 =
C, +C, 4+4

3
6+3

x90=45[V], v, =V, =45[V]

vV, = x45=15[V], v, =v,—v, =45-15=30[V]

(100 —50) x10™°

di_(t) 3
v, (t)=L—+~2=6x10 =150 [mV
L) qt x X 2%102 [(mV]
i = ’ x10=2[A], WL=1Lif=1x5x10_3><22=10[mJ]
8+2 2 2
quSOXSOZZS[mH]
50+50
_ 205 gy

M 2045




4.2

4.3

4.4

4.5

4.6

4.7

4.8

2 4 -1 -3 i 2

1 -3 7 -2 I,
A: , X = , Cc=

3 -2 6 1 i, 1

1 1 4 -3 i,

1 5 2 -1 1.6667 0.6667 —0.3333
A_1=§ -2 1 1|=|-06667 0.3333 0.3333

-2 -2 1 —-0.6667 —-0.6667 0.3333

I TP W U BN [N . I

ID| 10 ID| 10 ID| 10

Ve (t) =7-5e7°%

Ve (1) = L+ 2t)e™

(6_12i+(_14‘6) :112_ .1“_ :‘2312=—1+j, 12= (D% +12 =42
iy —j 1+

(a) 2£120°
(b) z, =2/120° = 2{cos%” + jsin 2?”}

6 2\ . . 2| _
z2=(2) [cos(6x?J+ jsm(Gx?H =64




2 S

4.9 F(s)=- S S S

4,10 f(t)=2e -2 +4te™

3 3 3 e

S

+

3
S

s% (1-e™® —se™)




Chapter 05 & 2H| Erot

dv, (1) _ 1

5.1 it)=—-C __(_ %}264/5 12607 [A]

dt 2

5.2 it)=i(0)e " =1.54e* [A]

20

5.3 i)=5"

x—i (t) =-8e " [A]

5.4 ve(t)=3e" -3 [V]
5.5 ()= (2c053t+gsin 3tje‘“ [A]

5.6 i (t)=20e"" -5 " [A]

5.7 V. (t)=(8cost+4sint)e™* [V], i.(t)=-2sinte™? [A]

0.8 v (1) =( RI,C, _,_Vo)eslt _( RI,C,

C1+Cz Cl +C2

59 L=

5.10 i, (1) =—3Osingtj [A]

Jeszt [V]




Chapter 06 &ZH| Erot

6.1 (a) —3sin2t=3cos(2t+90°)
(b) 3sin(2t —40°) =3cos(2t —40° —90°) = 3cos(2t —130°)
(c) —3sin(2t+40°) = 3cos(2t +40° +90°) = 3cos(2t +130°)

6.2 JEZA=2, 94 ¢=-30" (52 —x/6 BUH), 2594+ w=2r,

6.3 V,. =+12=2J3[V]

6.4 f(t)=a,+ ) (a,cosnwyt+b, sinnwt) =12 Z 16, s init)

n=1 V4
6.5 I(jw)=10-150", V(jw)=40-150°

6.6 (a) i(t)=—2.93x+/2cos(20t +45°) = —4.14cos(20t + 45°)
(b) (a)¢] Axe} sdstA Hrt.

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

68 z. =L 206-13) _, 30
' Y, (4+j3)@-j3)

6.9 i(t) =0.5c0os(10t +45°) [A]

6.10 i,(t) = 0.2cos(10t +18.43°) [A]




Chapter 07 &ZH| Erot

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

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

1 1
7.3 P =51 [ x5=7(12649)" x5=52 [W]

74 p _|Val _(J10)?

N =1.09 [W]
’ 8R,  8(10.3)

75 () V. =5[V]

(b) 1, = 1/(5)2 +% =5.43[A]
©) V,, = ,/w =539 [V]

76 V, =vJ4=2[V]

7.7 pf =cos(-45") =0.707

7.8 B A9 s=%V|*=%(100475")(54—40°)=250435°
o4 A P, = S=250 [VA]
Hat A= 20479 [W]
& 2 1 14339 [VAR]




79 C= 2Q°2 - (2600) - =212.3[pF]
V¢ (27)(60)(100)

V,  300.0°
Z, 10/-3687°
I, =1,/-120" =30/(36.87° —~120°) =30/ —83.13" [A]
| =1,/-120° =30/(-83.13' ~120°) = 30./156.87° [A]

7.10 1, = =30,36.87° [A]

V., =/(450)% + (150+/3)? Ltanl(gJ =474.30° [V]

V,, =4744(30° —120°) = 4742 -90° [ V]
V,, =4744(-90° —120°) = 474 £ +150° [V ]

10




Chapter 08 & 2H| Trot

8.1 M = J(L5)? +(-0.5) tan-l(ﬂj =1581/-18.43°
Vs (jo) 1.5

Vo(jo) _ (22— j0.4)A3+j) _29- j3

8.2 —~— = - -
V; (jo) @3- pa3+j 170

8.3 H, (jw)= lo(jo) _ (A+])45-j5) _95-j05
' | I;(jo) (45+]5)(4.5-j5) 4525

_ o, _5000 _
BW 125

84 Q

\/1 R? 1 (20)°

85 @ =,———= . —— .

LC L? (50x107°)(4x107°) (50x10°°%)°
Q = w,RC = (2200)(20)(4x107°) =0.18

= 2200 [rad/s]

1 1
JLC  [(20x107°)(50x10°°)
1 1
" RC (10x10%)(50x107°)
@, 1000

= —— =500
BW 2

8.6 =1000 [rad/s]

o

=2[rad/s]

Q

8.7 |H(j2)——2 —01

4(N1? +2%)

[N




1
y, —M—l[rad/S]

jo
1+12—0‘—20I0g10

¢ = tan l[ﬁj —tan 1(9j —tan 1(9j
20 2 5

10[11O (10+ ja))}

8.9 H, =20log,,2+20log,,

8.10 H(jw)=

1+J7a)‘—20log10

1+J—w‘
5

10°(10 + jo)

T 1 .
1 00 1 (1000
Loo 100+ JC")Looo 1000+ jo)

} "~ (100 + j@)(1000 + j)

12




Chapter 09 &ZH| Erot

T I PR e) B 1 | 2s+a
9.1 H(s)_L{Z(Be +e )}_2{s—a+s+a}_sz—a2
9.2 Lcos(t—1u(t—1)]=
' s? +1°
F(s)  —z(l+e™)

9.3 F(9)=1" %= (s +72)(1-e7%)

9.4 f(t)="f,(t)+f,(t)+f,(t)=4u(t)—2u(t —1) + 2u(t — 3) — 4u(t — 4)

1.,
1, 25245542 0 T+2) o250 (2541(s42) 542

95 Zn@) =155 1 T 252+35+1  (2s+1)(s+1) s+1
S +2s 13425 S°+3s+ 2s+D(s+1) s+
S
6(s+3)
9.6 V,(s)=
9 (s +2)?
o7 | _ID_ 46+ | _ID,|__ 4

" ID| 2s?2+5s+1’ ? |D| 2s®+5s+1

9.8 v, (t)=2e*-10e™

2
9.9 |_|(S)=V0(s)= 1ZOs(s+1) s 255
Vi(s) 2s°+12s+5 2(s+1) 2s°+12s+5
3
9.10 H(s)=o®____ 2

I(s) 25%+3s2+s+1

13




Chapter 10 &ZH| Erot

10.1 F()__Fw(e ‘2“’)+2a>(e-j“’)} 0o g0y

w® -7 w? — 1 w? —1?

— 2[cos(2w) — cos(w)]

10.2 F(w)= -
jo

10.3 F(a)):2e_j4w{—a)—27r+a)—271+2{w+Zﬂ—a)+2ﬁJ -8 [e 40 1]

w?® —4r? w’ —4r? w? —4r?

104 F(w)= %[cosSw— 2C0S 2@ + COS @]
w

105 1 (@)=—2@) __1 (i+i-e_jwj

1+ j20 1+ j20\ jo ©* o°
10.6 i, (t) = 2e"2u(t) [A]

10.7 v, (t) =2e™u(t) —2e*u(t) [V]
10.8 i, (t)=— “’Zu(t)+152e‘3‘u(t) [A]

10.9 i (t)=e"tu(t) [A]

Vo(@) _ j4w
Vi(w) 1+ jo

10.10 H, (o) =




Chapter 11 Q& Z2X|

11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

v, =—4[V]

v, =4[V]

Vg 5

v, =2[V]

24

=g o (mAl
X

lo

v, =10 [V]

vV, =3xV, =3x2=56 [V]

15




