Concourse 8.02 Formula Sheet February 23, 2006

Special Relativity

For any pair of space-time events measured from two inertial reference frames S and S’, where S’ is moving relative
to S with constant velocity v in the positive x direction:
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If At’ is the proper time between two events, then the time interval measured from another frame will be
At = yAY
If Ax’ is the proper length of an object, then the length measured from another frame will be
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For a particle moving with velocity @ relative to S (and velocity @’ relative to S'),
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Electrostatics
F =qE (electric force on a particle with charge q)

The electric field at point P due to a small element of charge dq is

1 dg,

dE =
dmeg 72 "

where 7 (= r7) is the displacement vector that points from dg to P.
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Known Electric Field Strengths

E = 4%27‘2 (point charge Q)
A
= (infinite line of uniform charge density A C/m)
2meqr
= 21 (infinite sheet of uniform charge density o C/m?)
€0
Math Corner
Vector Multiplication
A-B= ‘ff‘ ‘ﬁ‘ cosfap = AB| 1o A = A| to BB

‘fYX é‘ = ‘ff‘ ‘B"SineAB = ABLtoA = ALtoBB
Geometry
A sphere of radius R has volume %FR?’ and surface area 4w R2.

A cylinder of radius R and height A has volume 7R?h and surface area 2rRh + 2w R? (the first term is the area
around the side, the second term is the area of the top and bottom).

Trigonometry
sin® 6 + cos? @ = 1 sin? 9 = + — 1 cos(20) sin45° = cos 45° = %
sin(f + ¢) = sin cos ¢ + cos 0 sin ¢ cos? = % + %COS(QQ) sin 30° = cos 60° = %
cos(f + ¢) = cos 0 cos ¢ — sin @ sin ¢ sin(260) = 2sinf cos sin 60° = cos 30° = @

Quadratic Formula

b+ Vb2 —4
If ax? + bx + ¢ = 0 then x = b 5 ac.
a
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