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lorentz force, magnetic field, exam ee2 SS2024

Exercise E7 Lorentz Force
(written test, approx. 8 % of a 120-minute written test, S52024)

' hehheitetdolth dintmogeite ehsitk B dneldibbitfivebeh it 2R fére,
Bmﬁsuhmﬁcformewelctbespetmmrenhamfmteaxﬂtlsajmobﬂleeshmthtimg;ee image).

Result ,

N

>ath /kﬁe( -
¥ rékilin iTBrodrhEs %o be perpendicular to $Bs-field and rlonductor the force

I I e

ﬁ%a‘ﬂto point to the left or the right.
Nﬁ)ﬂf’f{j’m hampegeaeds$ BS fieted sointhag t aeraneiistocth @icdie I;huttle" ), the

Lorentz forces cancel each other out
The ALk ' i inld.

In thi asMI@ﬁﬁ Fénsﬁl’qﬁ[@ces results in a repulsing force, see injage.

Besi le poundary effects, The field gets also inhomogeneous, by the aqditional field of

the coilf.
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Fixed Floor

e current $1 = 1.6 ~\rm A$
e magnetic fieid of the shuttie of is homogeneous with $8=0.5 ~\rm T$

1. Calculate the magnitude of the resulting force on one coil!

Path

The Lorentz force on a conductor the length $I$ and the current $I$ in a $B$-field is

\begin{align*} [\vec{F} {L}| &= I\cdot | \cdot B \cdot \cos(\angle \vec{B}, \vec{I}) \\
= | \cdot (N \cdot 2\pi r) \cdot B \cdot \cos(\angle \vec{B}, \vec{l}) \\ &= \rm 1.6 ~A

\cdot (500 \cdot 2\pi 40\cdot 10"~ {-3}~m) \cdot 0.5 ~T \cdot \cos 90° \end{align*}
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