
PHYS 270 – SUPPL. #4

DENNIS PAPADOPOULOS

FEBRUARY 8, 2011





Induction

K2-04 Experiment

• E-fields generate B fields (E field in a conductor drives current that creates B)
• Can B fields generate E- fields?
• Yes if the B fields vary in time -Faraday

• Current flows only if B through the 
loop is changing 
• Faster movement more current
• Current direction changes when 
either motion or magnet polarity is 
reversed 
• Current linear function of number of 
turns
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Coil behaves as connected 
to a battery source. EMF 
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MAGNETIC FLUX CONVENTIONS
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NON-UNIFORM B
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Units: T-m2 =Wb (Weber)
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N number of loops 
in a coil

What about 
the minus 

sign ?
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How can induce a emf:
1.Change magnitude of B
2.Change area A
3. Change angle 
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LENZ’s LAW APPLICATION

clockwise
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HOW TO CREATE E-FIELDS

FE qE

FB qvB

E vB

EMF , vlBCOULOMBIC

NON-COULOMBIC OR INDUCTIVE
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HOW TO CREATE CURRENTS

I /R vlB /R

Who provides the energy?
What happens if I give the wire a push?

+

-

)/exp()0()(

//

)(ˆˆ)ˆ()ˆ(

22

22

22

ttvtv

dtdt
mR

vlB
vdv

R

vlB
F

dt

dv
m

R

vlB
eeIlBeBelIF

B

xxzyB



y

z

x



ENERGY – POWER ISSUES
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To maintain constant      need to apply a forcer 
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Energy
Conservation

A simple generator transforms mechanical power to electrical power



FE FB dqdE dqvB

dE  parallel to the bar and across dE

v = r dE = rB

For uniform E - field V = Ed

dV = dEdr = Brdr

V = B rdr =
l2
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Hydroelectric Power



Current Pulses



Hydro-Electric Station

www.opg.com/power/hydro/howitworks.aspWatch movie at
19

http://www.opg.com/power/hydro/howitworks.asp
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TETHERED SATELLITE SYSTEM

EMF=vlB= (8 km/sec) (20 km)(.3 x10-4 T)=4.8 kV

R= 4.8 kV/1A=4800 Ohm P=I(EMF)=4.8 kW
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