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CONSTANTS

v = 343 m/s c = 2.998× 108 m/s

e = 1.6× 10−19 C

me = 9.11× 10−31 kg

mp = 1.67× 10−27 kg

k = 8.99× 109 Nm2/C2

ε0 = 8.85× 10−12 C2/Nm2

µ0 = 4π × 10−7 Tm/A

MATH

sphere: 4πR2 4

3
πR3

cylinder : 2πRL πR2L
d

dx
(xn) = nxn−1

d

dx
sin (kx) = k cos (kx)∫

xndx =
xn+1

n+ 1

∫
dx

x
= lnx∫

sin (kx) dx =
−1

k
cos (kx)∫

dx√
x2 + a2

= ln
(
x+
√
x2 + a2

)
∫

xdx√
x2 + a2

=
√
x2 + a2∫

dx

(x2 + a2)3/2
=

x

a2 (x2 + a2)1/2∫
x dx

(x2 + a2)3/2
=

−1

(x2 + a2)1/2

MECHANICS
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ELECTROSTATICS
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CIRCUIT ELEMENTS
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∮
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MATH

circle: 2πR πR2

d

dx
cos (kx) = −k sin (kx)

ds = rdθ

~A · ~B = AxBx +AzBz +AzBz = AB cos(θ)

| ~A× ~B| = AB sin(θ)

Right Hand Rule∫
cos (kx) dx =

1

k
sin (kx)

MECHANICS∑
~F = m~a

WAVES

transverse velocity from u =
dy

dt

µ =
m

L
ρ =

m

V

fbeat = |f1 − f2|

Supplied if Necessary,
Need NOT Memorize

~A× ~B = (AyBz − AzBy )̂ı+ (AzBx −
AxBz)̂+ (AxBy − AyBx)k̂

Any electric field or electric potential that
can be obtained by integration, unless the
question is intended to test your ability to

perform that integration.


