
PHYS2002 Test 3 Formula Sheet

Gravitational constant g = 9.8 m/s2

mass of proton  mp = 1.67x10-27 kg   
mass of electron me = 9.11x10-31 kg 
charge on proton qp = +1.602x10-19 C 

charge on electron qe = -1.602x10-19 C
permeability of free space  μ0 = 4πx10-7 T⋅m/A

permittivity of free space  ε0 = 8.85x10-12 C2/(N⋅m2)
Coulomb’s Law constant k =  8.99x109 N⋅m2/C2

Speed of light c = 3.00x108 m/s
=
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= J = N⋅m
=  W  =  J/s
=  A =  C/s
=  V =  J/C
=  Ω =  V/A
=  T  =  N⋅s/(C⋅m)
=  Wb  =  T⋅m2

= H =  V⋅s/A
= D = m-1
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Kinematics (e.g. PHYS2001)
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Point charges

ΔV = E ⋅ Δd
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Capacitance
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RC discharging

RC charging

R = ρ L
A

V = IR

  Rseries = R1 + R2 +K

  Iseries = I1 = I2 =K

  Vseries = V1 + V2 +K
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 I|| = I1 + I2 +K

 V|| = V1 = V2 =K

Resistance Ohm’s Law

P = IV = I2R =
V 2

R
Power

RC Circuits τ = RC



F = qE F = qvBsinθ
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Forces on charged particle

Radius of motion of 
charged particle in 
uniform field

Force on a straight wire

Torque on a coil of wire

Long, straight wire

At center of coil of wire

Solenoid

ε = −N ΔΦM

Δt

Inductance
Transformers

B fields made by currents

Motional EMF

Magnetic Flux

Faraday’s Law

Velocity Filter E = vB

AC Generator ε = NABω sinωt

ΔEPE = −W = +qΔVElectric potential energy

Energy stored =
1
2

LI2
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Electromagnetic waves
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Malus’ Law: S = S0 cos2 θ
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Energy density

Intensity
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Doppler shift
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Law of reflection: θr = θi 
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fMirror/lens equation:
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Magnification:

focal length f
0.5 *R for spherical mirror
- for convex mirror, diverging lens
+ for concave mirror, converging lens

n1 sinθ1 = n2 sinθ2

n =
c
v

=
λvac

λ

Snell’s Law:

sinθc =
n2

n1

Total Internal reflection (critical angle):

′ d = d n2

n1
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⎠ 
⎟ Apparent depth:

n1 contains incident ray
n2 contains refracted ray

tanθB =
n2

n1

Brewster’s Angle: n1 contains incident ray
n2 contains refracted ray

Index of refraction:

Mirrors and Lenses



dark fringe of order msinθ =
mλ
W

m = 0, 1, 2, 3, …

sinθ ≈ θ > 1.22 λ
D
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Diffraction
Double slit

m = 1, 2, 3, …

d sinθ = mλ
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Single slit

Circular aperture - Resolving power - Rayleigh Criterion

Diffraction grating Principal maxima (bright fringes)

bright fringes (constructive)

dark fringes (destructive)

2t + shift ? = mλ

2t + shift ? = mλ +
1
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λ

Thin film interference
Constructive interference

Destructive interference

θ ≈ sinθ ≈ tanθ =
s
H

Small angle approximation
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