21.1

21.2

21.5

21.6

(a) AV, =v2(AV, )=+2(100 V)=[141V

Nax

AV
) I, =m0V 3004
R 5.00 Q2
AV 141V
¢) I =—FT"= =283 A|lor I =«21_=+2(200A)=[283A
( ) max R 5-009 Tax J_ TINS J_( )

(d) P, =I_R=(20.0A)(5.00Q)=2.00x10° W=[2.00 kW

.Y 1fav T . (av..) (v, )
3} =IE R= max R= Tax R= TNax , R= max
av TINS [ﬁ) 2|: R :| S50 Zgjav
170 VY’
(a) If ?av=75.DW,thenR=( V) _rese
2(75.0 W)
2
(b) If P =100 W, then R= U70V) _rHisg
2(100 W)

The total resistance (series connection) is R, =R, +R, =8200Q+10.4 Q=18.6 Q, so the
current in the circuit is

AV, . 150V

I — TINS

™R 1860

e

=(.806 A

The power to the speaker is then  =I. R__.. =(0.806 A)’ (104 Q)=|6.76 W

Tms — speaker

AV 150V
AV =150V ,s0 AV =—2=2= =106 V
(Ei) ax 5 TS ﬁ JE
377 rad
b) f=2 -7 s Ty
27 27

() Att=(1/120) s, v=(150 V)sin[(?)?? rad/s)(1/120 5):|=(15D V)sin(z rad)=|0

@) 1 =DV _ 150 V _ e
R 5000



2130 (a) X, =2z fL=2z(60.0 Hz)(0.100 H)=37.7

1 1

" 2xfC 2x(60.0 Hz)(200x10* F)

Z =R +(X, - XY =4(200 Q) +(37.7 ©-133 Q) =316 O

2 2 2
ﬂ:I;R:[IM) R=1[Avmﬂ) R=1[1DUV) (200 Q)=[TOTW

V2 2\ Z 21316 O
2
and power factor =cos¢ = Yo o IR [ o R= R0 0.633
AV_ I AV_I | AV__ 7 3160

(b) The same calculations as shown in Part (a) above, with f =50.0 Hz, give

X, =314, X.=159Q, Z=253Q, P =|156 W | and power factor =(0.790

21.33 The resonance frequency of the circuit should match the broadcast frequency of the
station.

fo= ! ives L= !
° = JIC & Az’ f2C’

or L= ! =2.29x10"* H=|2.29 4H

47° (88.9x 10° Hz)2 (1.40x10™ F)




21.34 (a) Atresonance, X, = X, so the impedance will be

Z=R*+(X, -X.) =JR*+0=R=[150

(b) When X, =X.,wehave 2z fL N which yields
27 fC

1 1
22VIC  2(0.20 H)(75% 10 F)

=|41 Hz

f

(c) The currentis a maximum | at resonance | where the impedance has its minimum

value of Z=R.

) At f=60Hz, X, =27(60 Hz)(020 H)=75 Q, X, = ! =350,

" 2z(60 Hz)(75x 10 F)

and Z=4/(15 Q) +(75 Q-35Q) =43 O

AV 2
Thus, I =‘5Vm5=( o/ )— 10V =[25 A

™7 Z  2(43Q)

2. Tms

2138 (a) AV =%(3V1m)

18 turns

AV
so N, =N1[sz’m ] =(240 turns)[

1, rms

QDV)_
120 V

(b) For an ideal transformer, (¥,,). =(%,, )ﬂuput = (Avi,ms)fi,rms

av Finpui

Thus, (33

ay

)t =(90V)(0.400 A)=|3.6 W




2142 R, =(450x10" O/m)(6.44x10° m)=290 O

(a) The power transmitted is (¥, )tmmmiﬂe = (AV_ ).
9 | 6
SO Irms — ( v )transmztted — 500}(103 W =1DD A
AV__ 500x10° V
Thus, (P,,), =2 R, =(10.0 A) (290 Q)=2.90x10* W=[29.0kW

(b) The power input to the line is

(EJEW )a'nput = (gjav )tmnsma'ttfd + (gjav )Iﬂss = 500}( 106 W+290 }{104 W=503 X 106 W

and the fraction of input power lost during transmission is

(P s 2.90x10° W _
(% ).IH 503x10° W

0.005 80 or 0.580%

fraction =

Y Finpu



