
varepsilonNfracpartialPhipartialtNfracpartialpartialtleftBArightNAfracpartialBpartialtRightarrowvarepsilonNleftpir2rightfracpartialBpartialt

N1r012m fracpartialBpartialt005Tr

Rightarrowleftvarepsilonright226times103 V
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varepsilonNfracpartialPhipartialtNfracpartialpartialtleftlangleBArightrangleNAfracpartialBpartialt
since B of a solenoid is Bmu0nI

RightarrowvarepsilonNAmucdotnfracpartialIpartialt

rightarrowfracpartialIpartialt48e16t 9 N250 9 ApiR2 n400

Rightarrowleftvarepsilonrightleft682times103righte16t



I

I

a varepsilonBlvRightarrowVleftvarepsilonrightBlfracIRBl073ms

6 counte Clockwise Becant Binduce has t6

opposite to Bappliet

C The Power PfracpartialEpartialtIvarepsilonI2R65times104W

D Mechanical work is transformed to electrical energy.



LNfracPhiBiRightarrowPhiBfraciLN
i4A N500LfracleftvarepsilonLrightnicefracpartialipartialtfrac24mV10As

PhiB192times106Tcdotm2
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I

N j

e9

BmucdotnImucdotfracNlIleft4pitimes107rightleftfrac450012rightleft40times103right
RightarrowB189times106T

b PhiBBABleftpileftfracpartial2right2right333times108Tcdotm2

c LNPhiBI038mH or Lun2Alldots

d BphiB



N i

UBfrac12Li2frac12leftNfracPhiBirighti2frac12NPhiBi648mJ
N l

d

i

UBfrac12Li2frac12leftmucdotn2Alrighti2
nfracN1frac68008 Apileftfracpartial2right2

do VB244times106J



a
P
avg
V rbeginmatrix2Rendmatrixm 1RightarrowRfracv2 r

p

Vrm fracvsqrt2 RightarrowR2V mbeginmatrix2pendmatrix

tu 193Omega

b R144Omega
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We know that Vum is the same for all three lightbulbs

beginmatrix142endmatrix9 I
rms beginmatrixPVendmatrixIn frac150120125A

frac100120083A 3

6 RfracV botIm 96Omega4144Omega

C frac1Ren frac1R1frac1R2frac1R3RightarrowRe236Omega



f

a XLomegaLVI I RightarrowLfracVmaxomegaImax424mH
omega2pif2pileft50right

61 I
max
fracvm
X

an

L
fracVmaxomegaL of omegafracV25

mea

A
x

L

w943nicefracrads

ffracw2pildots



f

a XLomegaL2pitL126Omega

16 I rms fracVrmsXLfrac78126621A
E I max sqrt2I rms 878

al XCfrac1omegaCfrac12pifC221Omega
16 I rms fracV4X r

C

ms 0163A

C I mat sqrt2Irms023A
d No because current leads voltage



I
max sqrt2I rms sqrt2fracVrmsXcsqrt2Vrmsleft2pifCright

A I
max 141mA B I max 235mA

First let's find

xafrac1omegac49Omega
XLomegaL581Omega

ZsqrtR2leftXLXCright241Omega
I Max fracvzma

x
366A



a VRI max
R146V

6 VLI mat X2212V

C V1I max Xc179V

d VLVc334V

XL2pifL173Omega

Xcfrac12pifc126Omega
a

phitan1leftfracXLXLRright174circ
6 since phi a Voltage leads the current



a Xc884Omega

b Z107Omega

C I max fracv
me

Z

ex
112A

d phi558circ0
current leads the Voltage



R
z

Detailed answer

PV rms
I
rms cosphi

I rms fracVrZms frac2107528A

phitan1leftfracXLXLRright

xLxcsqrtZ2R26cOmega

Rightarrowphi531circ

RightarrowPleft210rightleft28rightcosleft531circright
353W

But the average power can be found directly
by the following

Short quick answer

Pavg I r

2

ms Rleft28right2left45right353W
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Z
VVMS

P
ang

I rm
2

g Rfracv V

Z
Ms 2R88W

VMax w2pit

a ZsqrtR2leftxLxLright2 XLomegaL Xcfrac1omegaC

rightarrowz668Omega

6 I rm beginmatrixVZendmatrixvmi beginmatrixVsqrt2endmatrixm
Z
a x 0953A

C P
avg I r

Z

ms R454W



f0

div

a

omega021cRightarrowL1omega02c1left2pif1right2c156PH

6 At resonance

XLXcomega0Lfrac1omega0c884Omega

Endsit

I:L is

To 4 5 5
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