
Possibly useful relations:

T (K) = T (◦C) + 273.15 T (◦F ) = 9
5T (◦C) + 32◦ ∆L = αL∆T
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W = P∆V monoatomic: ∆U = 3
2nR∆T diatomic: ∆U = 5

2nR∆T
∆U = Q−W

Isochoric: ∆V = 0 Isothermal: ∆T = 0 Isobaric: ∆P = 0

Adiabatic: ∆Q = 0 ε = W
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S = (Q
T )reversible ∆Sclosed ≥ 0 S = k ln W

W = (# microstates)/macrostate

F = k|q1||q2|
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~F = q ~E E = kQ
r2

~E = ~E1 + ~E2 + ~E3 + ... V = PE
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∆t I = nqAvd

V = IR R = ρ l
A ρ = ρ0(1 + α∆T )

P = IV P = I2R P = V 2/R
V = V0 sin(2πft) I = I0 sin(2πft) P = I0V0 sin2(2πft)

Pav = 1
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√
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RS = R1 + R2 + R3 + ... 1
Rp

= 1
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R2
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+ ... P = E/t

τ = RC V = V0 exp−t/τ V = V0(1− exp−t/τ)



F = |q|vB sin θ r = mv
qB m = qB2r2
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v = E/B VHall = Blv F = ILB sin θ

τ = NIAB sin θ B = µoI
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φ = BA cos θ ε = −N ∆φ
∆t ε = NBAω sin ωt
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I0 = 2Iave θinc = θref n1 sin θ1 = n2 sin θ2

θC = sin−1 n2
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R = 8.314 J/(mol ·K) NA = 6.02× 1023 mol−1 k = 1.38× 10−23 J/K
σ = 5.69× 10−8 J/(s ·m2 ·K4)
1 cal = 4.186 J 1 kcal = 103 cal 1 Liter = 10−3 m3

1 atm = 105 Pa |qe| = 1.60× 10−19 C k = 9.0× 109 N ·m2/C2

ε0 = 8.85× 10−12 C2/(N ·m2) µ0 = 4π × 10−7 T ·m/A
c = 3.00× 108 m/s


