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126 Magnetic field produced by a straight section of current

A straight section of wire carries current I flowing
to the right. The aim of this exercise is to use the
Biot-Savart law to determine the magnetic field at
the illustrated point. First consider the contribution
to the field from the shaded section, whose length is
dz. This is
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a) Express ¥ and AS in terms of z,y,dz and i and j.
b) Use these to determine expressions for § x ¥ and r in terms of z,y,dz and 1, and k.
¢) Set up an integral for the field produced by all segments.

Y A A
["' -

Answev r a)

1]

V) BT o= okt x| axbayd] N

Yok Ly

C> gsejrun = ﬁ:‘ I -—&E

4 | (Kz*ﬂz}g/l

45



X
g _ /(i, T 5 Ax A
4T T éﬁ&ﬁ 3
X)
- }'{o \‘j E Ke O{\(
47 Nialc e

'/ \
ke mkﬁﬂmJ el be dong msf/g Ko llusHaed amjlc

-é(:me)
x~5fm@ " X
=) 0\><=d€)§>é) = de)\xjcz‘}@
O,

™oL
1]
s
H
L=
‘\
~
s

(i
—

&2 ( |
Y L Y (W) cse %0

9, | \
J (1 ey ws'e *O

€

N
=
(clm



/\’Lm |+ 18 = | + 5In'S = C05%@ +snE

<
s (0s2@ (oSO
So
. 1 &2 |
& B b~ \ A
L. fé’/, (Mees > (s%@ do L
T 2 A
= — o3& d& v
“5 ),
= 0__'I_ Sm@l@'z A
4T j &,
= e = _'T:,CSI'/@ —s('n&) E
= B - ATT 3 £
s gives
/lbua fedd  above o e 5h"cugh+ yﬁnm*r
5 %5
2 = ,&E T A &) | r/@\:‘\
& = 4T ‘F{SM Z'Sm@“] PRl
with  direchon Cdf\'w.r\ bn r.k.mbl
For an infnite whe @, =Tk @,=T, ad s gives
\B = & _3': 6- P:Lhruli df\l‘echms
24 I

Wam Up 2



