
Possibly useful relations: (note: two sides!)

~vavg = ∆~x/∆t ~aavg = ∆~v/∆t
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~Fnet = m~a ~FAB = − ~FBA
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0 ≤ fs ≤ µsN fk = µKN

W = Fd cos θ KE = 1
2
mv2

Wnet = ∆KE ∆PE = mgy

PEs = 1
2kx2 Fs = −kd

E = KEi + PEi + Wnc = KEf + PEf P = W/t

Eff = Wout/Ein
~I = ~Favg∆t

~p = m~v ~Fnet = ∆~p/∆t

~ptot = constant Fc = mv2

r = mrω2

θ = s
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v = rω ac = v2

r = rω2

f = 1/T ω = 2πf
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4π2 F = GMm

r2

~rcm = (m1~r1 + m2~r2 + ...)/(m1 + m2 + ...)

τ = rF sin θ τ = F l

τnet = Iα KErot = 1
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aT = rα W = τθ

L = Iω L = L′

θ = θ0 + ω0t + 1
2αt2 ω = ω0 + αt

θ = θ0 + ωt ω2 = ω2
0 + 2α(θ − θ0)

τnet = ∆L
∆t



ρ = M/V

P = F/A P = P0 + ρgh

Pgauge = P − Patm FB = Wdisp

specific gravity = ρ
ρwater

γ = F/L

P = 4γ/r h = 2γ cos(θ)
ρgr

F = V
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ρv2 + ρgh = const Power = (P + 1
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x = A cos(2πft) v = −vmax sin(2πft)
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MgD x(t) = A exp(−bt
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fresonance ≃ f0

y = f(x − vt) L = nλ
2
; n = 1, 2, 3...

v = λf fB = |f1 − f2|
I = P
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β = 10 log10(
I
I0

) I0 = 10−12 W/m2

fn = n v
4L; n = 1, 3, 5... fn = n v

2L; n = 1, 2, 3...

fobs = fs(
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v±vs

) fobs = fs(
v±vobs
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cos θ = adjacent/hypotenuse tan θ = sin θ/ cos θ

sin θ = opposite/hypotenuse x = −b±
√

b2−4ac
2a

g = 9.8 m/s2 downward G = 6.67 × 10−11 Nm2/kg2

4.186 J = 1 cal 1 Cal = 1000 cal

ρair = 1.29 kg/m3 ρwater = 103 kg/m3

one atm. = 760 mm Hg = 105 Pa T(K) = T(◦C) + 273


