Useful equations and numbers for exam 4
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1. B-field of a long current carrying wire: B=—"—
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11. B-field at the center of a current loop: B = 2—

r
ii. B-field inside a solenoid: B=pu,nl
where n = turns per unit length

iv. force on a charged particle in a magnetic field: F, »=qV X B

F,=qv, B=qvB =qvBsind

where 0 is the angle between v and B
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V. cyclotron motion: qvB = n , V= ﬂ, - &
r qB 27rm
vi. magnetic force on a current carrying wire in an external magnetic field:
F, b= j]df x B
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vii. Biot-Savart Law:  dB =4 > !
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Xi. magnetic flux: @, = I B-d.
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D = BeA = BAcos 0 constant B,A,0
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xii.  Faraday’s Law of electromagnetic induction: Emf = §E dl =— I
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, direction from Lenz’s Law
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or magnitude of emf: |emf | = ‘

As always, you are free to add some equations on your own to this page. Don’t add solved problems, though.



