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PHYSICS 2220

Equation Sheet #3

1. FB = qv×B |FB| = |q||v||B| sinφ FB = iL×B |FB| = i|L||B| sinφ

2. Biot-Savart law: B =
µ◦i
4π

Z ds× �r
r2

=
µ◦i
4π

Z ds sin θ
r2

3. Ampere�s law:
I
B · ds =

I
B ds cos θ = µ◦i

4. ΦB =
Z
B · dA =

Z
B dA cos θ = BA cos θ for uniform B

5. Faraday�s law: E = −N dΦB
dt

= −N ∆(BA cos θ)

∆t

Vs
Vp
=
Ns
Np

=
Ip
Is

Generator: E = −NABω sin(ωt) E = B`v

6. Inductance: L =
NΦB
i

E = −L di
dt

7. Solenoid: B = µ◦ni L = µ◦n2A` n =
N

`

8. RL: i =
E
R
(1− e−Rt/L) i =

E
R
e−Rt/L τ =

L

R

9. UB =
1

2
Li2 uB =

1

2µ◦
B2

10. RLC circuit: VR = ImR VL = ImXL VC = ImXC ω = 2πf

XL = ωL XC =
1

ωC
Z =

q
R2 + (XL −XC)2 Im =

Em
Z

tanφ =
XL −XC

R
ω◦ =

1√
LC

Irms =
Im√
2

Erms = Em√
2

Power: Pave = I
2
rmsR = IrmsErms cosφ

11. µ◦ = 4π × 10−7 T·m/A g = 9.8 m/s2 c = 3× 108 m/s
e = 1.60× 10−19 C 1 eV = 1.60× 10−19 J
electron massme = 9.11×10−31 kg proton massmp = 1.67×10−27 kg

12. Circle: C = 2πr A = πr2


