
Equation Sheet PHYS 221 
Elementary charge:   1.602x10−19C

Mass of an electron:   9.11x10−31kg

Mass of a proton:   1.673x10−27 kg

εo = 8.85x10−12 C 2

N ⋅m2

k = 8.99x109 N ⋅m2

C 2

g = 9.81m
s2

µo = 4π x10−7 T ⋅m
A

c = 3x108m / s
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Q
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Capacitors in Series:  1
Cequiv

=
1
C1

+
1
C2

+ ...

Capacitors in Parallel:  Cequiv = C1 + C2 + ...

I = Δq
Δt

V = IR

R = ρ L
A

P = IV

Resistors in Parallel:  1
Requiv

=
1
R1

+
1
R2

+ ...

Resistors in Series:  Requiv = R1 + R2 + ...

Charging a Capacitor
q = CVcap = Cε(1− e− t /τ )

I = ε
R
e− t /τ

Vcap = ε(1− e− t /τ )

Discharging a Capacitor
q = Cεe− t /τ

I = −ε
R
e− t /τ

Vcap =
Q
C

= εe− t /τ

 

BΔL = µoIenc
closed
path

∑

FB = qvBsinθ
Fon wire = ILBsinθ

Magnetic Field Near a Long Wire

B =
µoI
2πr

Magnetic Field of a Current Loop

B =
µoI
2R

Magnetic Field inside a Solenoid

B =
µoNI
L

c =
1
εoµo

= 3.00x108  m / s

Eo = cBo



Equation Sheet PHYS 221 for Final Exam on December 11, 2012 

Elementary charge:   1.6x10−19C

Mass of an electron:   9.11x10−31kg

Mass of a proton:   1.673x10−27 kg

εo = 8.85x10−12 C 2

N ⋅m2

k = 8.99x109 N ⋅m2

C 2

g = 9.81m
s2

µo = 4π x10−7 T ⋅m
A

c = 3x108m / s
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c = 1
εoµo

= 3.00x108  m / s

Eo = cBo

I = 1
2
ε0cE
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Iout = Iin cos
2θ

Intensity =
Power
Area

ε = − ΔΦB

Δt
ΦB = BAcosθ
ε = NBAω sin ωt( )
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Charging an RL circuit

I = V
R

(1− e− t/τ )

V = Vmax sin(2π ft)

Vrms =
Vmax

2
Pave = VrmsIrms

Imax =
Vmax

XC

     XC =
1

2π fC

Imax =
Vmax

XL

     XL = 2π fL

q = qmax cos(2π ft)     I = Imax sin(2π ft)

fres =
1

2π LC
V = IZ

n1 sinθ1 = n2 sinθ2

1
so

+ 1
si
= 1
f

          m = − si
so

d sinθ = mλ

sinθR = 1.22 λ
D


