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10. This circuit contains no reactances, so rms = KrmsTtotal. Using Eq. 31-71, we find the
average dissipated power in resistor T is

R K T
t T

TT
o? ?

,

H
JI

K
MLrms

2

2

.

In order to maximize RT we set the derivative equal to zero:
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46. (a) The angular frequency is

!

?
m

o
?

H z

o
?

8.0 N

2.0 � 10.3 m) * 0.25kg) *
? 126rad s.

(b) The period is 1/h and h = /2 . Therefore,

!

V ?
2r

?
2r

237 rad s
? 5.0 � 10.2 s.

(c) From = (NE) 1/2, we obtain

!

E ?
1
2 N

?
1

126rad s) *
2

5.0 H) *
? 1.3 � 10.5 F.
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49. (a) After the switch is thrown to position d the circuit is an NE circuit. The angular

frequency of oscillation is ? 1/ NE . Consequently,

3 6

1 1
123 Hz.

2 2 2 54.0 10 H 31.2 10 F
h

NE . .
? ? ? ?

� �

(b) When the switch is thrown, the capacitor is charged to = 34.0 V and the current is
zero. Thus, the maximum charge on the capacitor is

S!?! !E = (34.0 V)(31.2 � 10 6 F) = 1.06 � 10 3 C.

The current amplitude is

6

3

31.2 10 F
(34.0 V) 0.817 A.

54.0 10 H

E
K S

N

.

.

�
? ? ? ?

�
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yjgtg! 0 3/5 % !Kp!c!rwtgn{!kpfwevkxg!ektewkv-!vjg!ewttgpv!nciu!vjg!xqnvcig!d{!;1 /e !

!
45/! )c*! Vjg! ektewkv! eqpukuvu! qh! qpg! igpgtcvqt! cetquu! qpg! ecrcekvqt=! vjgtghqtg-! /!
Eqpugswgpvn{-!vjg!ewttgpv!cornkvwfg!ku!
!

5 5 5 h 5 h' ')488 tcf 0 u*)5/26 21 H*)36/1!X* 4/;2 21 C /7 3 !

!
)d*! Yjgp! vjg! ewttgpv! ku! cv! c! oczkowo-! vjg! ejctig! qp! vjg! ecrcekvqt! ku! ejcpikpi! cv! kvu!
nctiguv! tcvg/! Vjku! jcrrgpu! pqv! yjgp! kv! ku! hwnn{! ejctigf! )³ ocz*-! dwv! tcvjgt! cu! kv! rcuugu!
vjtqwij! vjg! )oqogpvct{*! uvcvgu! qh! dgkpi! wpejctigf! ) ! ?! 1*/! Ukpeg! -! vjgp! vjg!
xqnvcig! cetquu! vjg! ecrcekvqt! )cpf! cv! vjg! igpgtcvqt-! d{! vjg! nqqr! twng*! ku! |gtq! yjgp! vjg!
ewttgpv!ku!cv!c!oczkowo/!Uvcvgf!oqtg!rtgekugn{-!vjg!vkog.fgrgpfgpv!goh! ) *!cpf!ewttgpv!
) *!jcxg!c! !?!�;1²!rjcug!tgncvkqp-!korn{kpi! ) *!?!1!yjgp! ) *!?! /!Vjg!hcev!vjcv! !?!�;1²!

?!� 03!tcf!ku!wugf!kp!rctv!)e*/!
!
)e*! Eqpukfgt! Gs/! 43.39! ykvj! 5 ' 2

3 /! Kp! qtfgt! vq! ucvkuh{! vjku! gswcvkqp-! yg! tgswktg!

ukp) *!?!�203/!Pqy!yg!pqvg! vjcv! vjg!rtqdngo!uvcvgu! vjcv! ! ku! kpetgcukpi! -!
yjkej! )ukpeg! kv! ku! cntgcf{! pgicvkxg*! ogcpu! vjcv! kv! ku! dgeqokpi! oqtg! pgicvkxg/! Vjwu-!
fkhhgtgpvkcvkpi!Gs/!43.39!ykvj!tgurgev!vq!vkog!)cpf!fgocpfkpi!vjg!tguwnv!dg!pgicvkxg*!yg!
owuv!cnuq!tgswktg!equ) *!>!1/!Vjgug!eqpfkvkqpu!korn{!vjcv! !owuv!gswcn!)3 S!�!6S07*!] !
?!kpvgigt_/!Eqpugswgpvn{-!Gs/!42.3;!{kgnfu!)hqt!cnn!xcnwgu!qh! *!
!

4 34
ukp 3 )4/;2 21 C* 4/49 21 C-

3
' '

v �/v �
5 ' % 5 h ' 5 ' hw �w � w �0 ,x � x �

!

!

qt! 3~ ~ 4/49 21 C/'5 h !

!
46/!Vjg!tgukuvcpeg!qh! vjg!eqkn! ku!tgncvgf! vq!vjg!tgcevcpegu!cpf!vjg!rjcug!eqpuvcpv!d{!Gs/!
42.76/!Vjwu-!
!

'
5

'
5

20
vcp - !

yjkej!yg!uqnxg!hqt! <!
!

3

7

2 2 2 2
)3 J|)9/9 21 J*

vcp vcp 86 )3 J|*)1/;5 21 H

9; /

'

'

v � y �
5 ' 5 S#"3-* h 'w � z �e S#"3-* h{ �x �

5 @

!

!
47/!)c*!Vjg!ektewkv!jcu!c!tgukuvqt!cpf!c!ecrcekvqt!)dwv!pq!kpfwevqt*/! !Ukpeg!vjg!ecrcekvkxg!
tgcevcpeg!fgetgcugu!ykvj!htgswgpe{-!vjgp!vjg!cu{orvqvke!xcnwg!qh! !owuv!dg!vjg!tgukuvcpeg<!

!?!611!@/!
!
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! !
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)d*!Yg!fguetkdg!vjtgg!ogvjqfu!jgtg!)gcej!wukpi!kphqtocvkqp!htqo!fkhhgtgpv!rqkpvu!qp!vjg!
itcrj*<!! !
!

ogvjqf!2<!Cv! !?!61!tcf0u-!yg!jcxg! !n!811!@-!yjkej!ikxgu! !?!) 3!.! 3!*'2!?!52! H/!
!
ogvjqf!3<!Cv! !?!61!tcf0u-!yg!jcxg! !!n!611!@-!yjkej!ikxgu! !?!) *'2!?!51! H/!
!
ogvjqf!4<!Cv! !?!361!tcf0u-!yg!jcxg! !!n!211!@-!yjkej!ikxgu! !?!) *'2!?!51! H/!
!
48/!Vjg!tou!ewttgpv!kp!vjg!oqvqt!ku!!
!

tou tou
tou

3 3 3 3

531X
8/72C/

56/1 43/1
5 5 5 5

% @ % @
!

!
49/! )c*! Vjg! itcrj! ujqyu! vjcv! vjg! tguqpcpeg! cpiwnct! htgswgpe{! ku! 36111! tcf0u-! yjkej!
ogcpu!)wukpi!Gs/!42.5*!!
!

!?!) 3 *'2!?!])36111*3!Ù311!Ù!21'7_'2!?!9/1! H/!
!
)d*! Vjg! itcrj! cnuq! ujqyu! vjcv! vjg! ewttgpv! cornkvwfg! cv! tguqpcpeg! ku! 5/1! C-! dwv! cv!
tguqpcpeg! vjg! korgfcpeg! !dgeqogu!rwtgn{! tgukuvkxg! ) *!uq! vjcv!yg!ecp!fkxkfg! vjg!
goh!cornkvwfg!d{!vjg!ewttgpv!cornkvwfg!cv!tguqpcpeg!vq!hkpf! <!9/105/1!?!3/1!@/!
!
4;/! )c*! Pqy! ! ?! 1-! yjkng! ! ?! 311! @! cpf! ! ?! 203 ! ?! 288! @( ! Vjgtghqtg-! vjg!
korgfcpeg!ku!!

! 3 3 3 3)311 * )288 * 378 /5 % 5 @ % @ 5 @ !

!
)d*!Vjg!rjcug!cping!ku!

! 2 2 1 288
vcp vcp 52/6

311
' ' v �' ' @v �

5 5 5 ' ew �w �
@x � x �

!

!
!)e*!Vjg!ewttgpv!cornkvwfg!ku!!

47/1 X
1/246 C /

378
5 5 5

@
!

!
)f*!Yg!hktuv!hkpf!vjg!xqnvcig!cornkvwfgu!cetquu!vjg!ektewkv!gngogpvu<!
!

)1/246C*)311 * 38/1X

)1/246C*)288 * 34/;X

5 5 @ n

5 5 @ n
!

!
Vjg!ektewkv!ku!ecrcekvkxg-!uq! !ngcfu! /!Vjg!rjcuqt!fkcitco!ku!ftcyp!vq!uecng!pgzv/!

!
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5;/!)c*!Ukpeg! gs!?! 2!,! 3!cpf! gs!?! 2!,! 3!,! 4!hqt!vjg!ektewkv-!vjg!tguqpcpv!htgswgpe{!
ku!

!!!!!!!

gs gs 2 3 2 3 4

4 4 7 7 7

2 2

3 3

2

3 2/81 21 J 3/41 21 J 5/11 21 H 3/61 21 H 4/61 21 H

8;7J|/

' ' ' ' '

5 5
% % %

5
h % h h % h % h

5

!

!
)d*!Vjg!tguqpcpv!htgswgpe{!fqgu!pqv!fgrgpf!qp! !uq!kv!yknn!pqv!ejcpig!cu! !kpetgcugu/!
!
)e*!Ukpeg! !i!) 2!,! 3*

�203-!kv!yknn!fgetgcug!cu! 2!kpetgcugu/!
!

)f*!Ukpeg! i '
gs

203 !cpf! gs!fgetgcugu!cu! 4!ku!tgoqxgf-! !yknn!kpetgcug/!

!
61/!)c*!C!umgvej!qh!vjg!rjcuqtu!yqwnf!dg!xgt{!owej!nkmg!Hki/!42.21)e*!dwv!ykvj!vjg!ncdgn!
� �!qp!vjg!itggp!cttqy!tgrncegf!ykvj!� /�!
!
)d*!Yg!jcxg! -!yjkej!kornkgu!
!

!?! !!! !!?! !

yjkej!{kgnfu!! !?! 03 !?! 03 !?!429!J|/!
!
)e*! !?!vcp'2) *!?!,56e/!
!
)f*! !?! 0 !?!3/11Ù214!tcf0u/!
!

)g*! !?!)7!X*0 3
!,!

3
!!?!40)51 3*!n!64/1!oC/!

!
62/!Yg!wug!vjg!gzrtguukqpu!hqwpf!kp!Rtqdngo!42.58<!
!

3 3 3 3

2 3

4 4 5 4 4 5
-

3 3

% % % ' % %
5 5 !/!

!
Yg!cnuq!wug!Gs/!42.5/!Vjwu-!
!

9
5

'
5 52 3 3 4

3

4
/ !

!
Hqt!vjg!fcvc!qh!Rtqdngo!42.58-!
!
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! !
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!
)e*!Cu!ujqyp!cdqxg-!vjg!ewttgpv!kp!vjg!ugeqpfct{!ku 1/27C/5 !

!
75/!Hqt!uvgr.wr!vtcpuhqtogt<!
!
)c*!Vjg!uocnnguv!xcnwg!qh!vjg!tcvkq! 0 ku!cejkgxgf!d{!wukpi! 3 4!cu!rtkoct{!cpf! 2 4!cu!

ugeqpfct{!eqkn<! 240 34!?!)911!,!311*0911!?!2/36/!
!
)d*!Vjg!ugeqpf!uocnnguv!xcnwg!qh!vjg!tcvkq! 0 ku!cejkgxgf!d{!wukpi! 2 3!cu!rtkoct{!cpf!

3 4!cu!ugeqpfct{!eqkn<! 340 24!?!9110311!?!5/11/!
!
)e*!Vjg!nctiguv!xcnwg!qh!vjg!tcvkq! 0 ku!cejkgxgf!d{!wukpi! 2 3!cu!rtkoct{!cpf! 2 4!cu!

ugeqpfct{!eqkn<! 240 23!?!)911!,!311*0311!?!6/11/!
!
Hqt! vjg!uvgr.fqyp!vtcpuhqtogt-!yg!ukorn{!gzejcpig! vjg!rtkoct{!cpf!ugeqpfct{!eqknu! kp!
gcej!qh!vjg!vjtgg!ecugu!cdqxg/!!!
!
)f*!Vjg!uocnnguv!xcnwg!qh!vjg!tcvkq! 0 ku!206/11!?!1/311/!

!
)g*!Vjg!ugeqpf!uocnnguv!xcnwg!qh!vjg!tcvkq! 0 ku!205/11!?!1/361/!

!
)h*!Vjg!nctiguv!xcnwg!qh!vjg!tcvkq! 0 ku!202/36!?!1/911/!

!

76/! )c*!Vjg!tou!ewttgpv! kp! vjg!ecdng! ku! tou
4Y 0 91 21 X C/5 5 h h 50 /361 21 42364 2 7 !

Vjgtghqtg-!vjg!tou!xqnvcig!ftqr!ku! 9 @5 5 5tou C X4236 3 1 41 2;/ / /1 61 61 6 /!

!

)d*!Vjg!tcvg!qh!gpgti{!fkuukrcvkqp!ku! 5 5 5tou
3 C Y/4236 3 1 71 6;/ / /1 61 61 6@ !

!

)e*!Pqy! tou
4Y 0 9/1 21 X C5 h h 5361 21 42364 2 7 / -!uq! 42/36C 1/71 2;X/9 5 @ 5 !!

!

)f* 5 5 h4236 1 71 6; 21
3 3/ / /C Y/1 6 1 6@ !

!

)g* 4 4
tou 361 21 Y0 1/91 21 X 423/6 C5 h h 5 -!uq! 423/6C 1/719 5 @ 5 32/; 21 Xh /!!

!

)h*
3 5423/6C 1/71 6/; 21 Y/5 @ 5 h !!

!
77/!)c*!Vjg!cornkhkgt!ku!eqppgevgf!cetquu!vjg!rtkoct{!ykpfkpiu!qh!c!vtcpuhqtogt!cpf!vjg!
tgukuvqt! !ku!eqppgevgf!cetquu!vjg!ugeqpfct{!ykpfkpiu/!!
!


