
BPT REFERENCE SHEET

Unit Conversions & Constants

g = 9.8 m/s2 c = 3.00 × 108 m/s G = 6.67 × 10−11 m3/(kg s2)
k = 8.99 × 109 kg m3s−2C−2 1 atm = 101325 Pa 1 eV = 1.602 × 10−19 J

µ0 = 4π × 10−7 kg s−2A−2 mp = 1.67 × 10−27 kg me = 9.109 × 10−31 kg
NA = 6.022 × 1023 mol−1 kB = 1.38 × 10−23 m2kg s−2K−1 h = 6.626 × 10−34 m2kg/s
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Irod about center = 1
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Trigonometry, Calculus, & Approximations

sin2 θ + cos2 θ = 1
sin(2θ) = 2 sin(θ) cos(θ)
cos(2θ) = cos2(θ) − sin2(θ)

tan 2θ = 2 tan θ

1 − tan2 θ
d

dx
[xn] = nxn−1

(1 + x)n ≈ 1 + xn for |nx| ≪ 1
ex ≈ 1 + x for |x| ≪ 1

sin θ ≈ θ − θ3/6 for |θ| ≪ 1
cos θ ≈ 1 − θ2/2 for |θ| ≪ 1

d

dx
[f(x) · g(x)] = f ′(x)g(x) + g′(x)f(x)
d

dx
[f(g(x))] = f ′(g(x)) · g′(x)∫ k

x
dx = k ln |x| + C

∇ϕ = ∂ϕ

∂x
x̂ + ∂ϕ

∂y
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ẑ


