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Review Review –– Chap. 29Chap. 29

!! Force on a charged particle Force on a charged particle 
due to a magnetic field is due to a magnetic field is 

!! Charged particles moving with Charged particles moving with 
vv ⊥⊥⊥⊥⊥⊥⊥⊥ to a to a BB field move in a field move in a 
circular pathcircular path with radius, with radius, r r 

!! Force on a current carrying Force on a current carrying 
wire due to a magnetic field iswire due to a magnetic field is
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ReviewReview

!! Set up a Set up a B B field in two ways:field in two ways:
!! Intrinsic magnetic field Intrinsic magnetic field 

!! Magnetic field of electrons in a Magnetic field of electrons in a 
material add together to give a material add together to give a 
net magnetic field around the  net magnetic field around the  
material material –– i.e. permanent magneti.e. permanent magnet

!! Electrically charged particles Electrically charged particles 
which are moving which are moving –– i.e. current i.e. current 
in a wire  in a wire  
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!! EE field produced by a  field produced by a  
distribution of charges distribution of charges 

!! B B field produced by field produced by 
distribution of currentsdistribution of currents
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!! CurrentCurrent--length element,             length element,             

is product of a scalar and a is product of a scalar and a 
vector.vector.

!! Find net Find net BB field by field by 
integrating.integrating.

!! A new constant A new constant --
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!! Rewrite in vector formRewrite in vector form

!! Known as the Known as the BiotBiot--SavartSavart LawLaw
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!! Use Use BiotBiot--SavartSavart Law to Law to 
calculate calculate BB field produced field produced 
by an infinitely long straight by an infinitely long straight 
wire with current, wire with current, ii

!! Direction of Direction of dBdB at point at point PP
is into the page for all is into the page for all dsds
from from --∞∞∞∞∞∞∞∞ to +to +∞∞∞∞∞∞∞∞
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Find total Find total BB field by integrating from field by integrating from 
0 to +0 to +∞∞∞∞∞∞∞∞ and multiplying by 2and multiplying by 2
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!! Variables Variables rr, , ss and and θθθθθθθθ are are 
related byrelated by
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!! SubstitutingSubstituting

!! Using the integral relationUsing the integral relation
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!! Evaluating the integral givesEvaluating the integral gives

!! For a distance For a distance RR from a long from a long 
straight wire straight wire 

( )∫
∞

+
=

0 2
322

0

2 Rs

dsiRB
π

µ

∞










+
=

0
22

0

2 Rs
s

R
iB

π
µ

R
iB

π
µ
2

0=

B Fields from Currents (Fig. 30B Fields from Currents (Fig. 30--5)5)



!! Evaluating the integral givesEvaluating the integral gives

!! Thus for a distance Thus for a distance RR from a from a 
long straight wire long straight wire 
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!! Notice Notice BB field only depends on field only depends on 
current, current, ii,  and ,  and ⊥⊥⊥⊥⊥⊥⊥⊥ distance distance RR
from wirefrom wire

!! BB field forms concentric rings field forms concentric rings 
!! Magnitude of Magnitude of BB decreases with decreases with 

distance as 1/distance as 1/RR (so spacing of (so spacing of 
the lines deceases)the lines deceases)
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!! New use for New use for rightright--hand rulehand rule

!! Point thumb in direction of Point thumb in direction of 
current flowcurrent flow

!! Fingers will curl in the Fingers will curl in the 
direction of the magnetic direction of the magnetic 
field lines due to currentfield lines due to current

!! BB field is tangent to field is tangent to 
magnetic field linemagnetic field line
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!! What is What is BB field due to field due to 
circular arc of wire?circular arc of wire?

!! Simplify problem by finding Simplify problem by finding BB
at center of arc, pointat center of arc, point CC

!! Using Using BiotBiot--SavartSavart and the fact and the fact 
that that r r and and dsds are are ⊥⊥⊥⊥⊥⊥⊥⊥ ((θθ=90=9000))
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!! Use rightUse right--hand rule to hand rule to 
find direction of find direction of BB field field 
at C at C 

!! Every Every dsds gives gives dBdB
directed out of page so directed out of page so 
get net B by integrating get net B by integrating 
over whole arcover whole arc

∫∫∫ === ds
R
i

R
dsidBB 2

0
2

0

44 π
µ

π
µ

B Fields from Currents (Fig. 30B Fields from Currents (Fig. 30--6)6)



•• Where Where ss is the arc length is the arc length 
related to the angle in related to the angle in 
radians by radians by 

•• ThusThus
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!! BB field at the center of field at the center of 
an arc is an arc is 

!! ExpressExpress φφφφφφφφ in radians in radians notnot
in degreesin degrees

!! For a complete loop     For a complete loop     
((φφφφφφφφ = 2= 2ππ)  then )  then BB isis
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