Equation Sheet for PHYS-224 (Knight 2e)

Kinematic equations of motion (constant acceleration):
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Discharging a Capacitor: Q = Qe /EC I = [e Y/RC 7= RC
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Magnetic field: (Biot-Savart Law)
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long straight wire: B = % center of circular loop: B = —;L(‘)R long solenoid: B = g T[
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Magnetic force: Fi, ¢ =qiUxB uniform circular motion qvB = m
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Torques on current loops: = NIAn T=0 x B
motional emf: & = —Blv
Magnetic flux: &, = B-A= BAcosf b, = /g-dA
Gauss’s Law for B: %é dA =0
d®,, dl
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Areas and Volumes:
CIRCLE Area: A= 1R’ Circumference: s =27R
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SPHERE Surface area: A = 47R? Volume: V = §7rR3

CYLINDER Surface area: A = 2rRL+2(nR?) Volume: V = 7RL

Constants:

e=1.602 x 107 C [fundamental unit of charge]
me = 9.110 x 1073! kg [electron mass]
mp = 1.673 x 10727 kg [proton mass]
K =9.0 x 10 Nm?/C? [electrostatic constant]
€, = 8.85 x 10712 C?/Nm? [permittivity of free space]
fo =41 x 107" T m/A [permeability of free space]
g=9.8m/s> [gravitational acceleration]
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Na = 6.02 x 10% [Avagadro’s number




