
Physics 2305 6 May, 2000
Equation Sheet for Exam 4

Quadratic formula: x(y=0) = (−b/2a) ± (b2−4ac)1/2/(2a)
Dot product: a b = ab cosθ = axbx + ayby + azbz

Cross product: a × b = ab sinθ

v = at + vo ω = αt + ωo v = ω r
x = (½) at2 + vot + xo θ = (½) αt2 + ωot + θo s = θ r
v2 = vo

2 + 2a(x−xo) ω2 = ωo
2 + 2α(θ−θo) at = α r

ar = v2/r = ω2r

R = (vo
2/g) sin 2θo

Fg = −mg W = F(r) dr U = mgy
Fs = −kd W = −∆U U = (½) kx2

f = µN P = dW/dt

K = (½) mv2 K = (½) Iω2 I = mi ri
2 I = Icm + Mh2

F = ma τ = Iα τ = r × F l = r × p
F = dp/dt τ = dl/dt

W = F dx W = τ dθ
P = F v P = τ ω
p = mv L = Iω

rcm = miri / mi vcm = mivi / mi

v1f = v1i (m1 − m2)/(m1 + m2) + v2i 2m2/(m1 + m2)
v2f = v1i 2m1/(m1 + m2) + v2i (m2 − m1)/(m1 + m2)

T = 2π/ω = 1/f T = 2π (m/k)1/2 T = 2π (I/κ)1/2

T = 2π (L/g)1/2 T = 2π (I/mgh)1/2

Fg = G m1m2/r2 p = F/A
U = −G m1m2/r p2 = p1 + ρ g ∆y
ve = (2GM/R)1/2 Fb = ρd Vd g
T2 = (4π2/GM) a3 R = ∆V/∆t = Av = constant

p + (½)ρv2 + ρgy = constant

TF = (9/5) TC + 32° ∆L = L α ∆T H = Q/t = (A/ΣR) ∆T
Q = m c ∆T = n c ∆T ∆V = V β ∆T R = L/k
Q = L m β = 3 α P = AεσT4

∆Eint = Q - W ∆Eint = nCv∆T W = p dV
pV = nRT = NkT Cv = (f/2) R Cp = Cv + R



Yes! There’s more!

vrms = (3RT/M)1/2 = (3kT/m)1/2 <K> = (3/2) kT

pVγ = const. TVγ−1 = const. γ = Cp/Cv

∆S = dQ/T S = k ln Ω
ε = 1 − Tc/Th K = Tc / (Th−Tc)

Constants:

g = 9.80 m/s2 σ = 5.67 × 10−8 W K−4

G = 6.67 × 10−11 N m2 kg−2 R = 8.31 J mol−1 K−1

c = 2.998 × 108 m/s k = 1.38 × 10−23 J/K
NA = 6.02 × 1023 particles/mole

1 year = 3.156 × 107 s = 365.25 d
1 AU = 1.496 × 1011 m
1 M = 1.99 × 1030 kg
1 u = 1.66 × 10−27 kg
1 atm = 101 kPa
32°F = 0°C = 273 K

Densities:

fresh water 1000 kg/m3

sea water 1025 kg/m3

air (1 atm, T=293 K) 1.21 kg/m3

helium 0.179 kg/m3

Properties of water (1 atm):

melting point 0°C or 273 K
boiling point 100°C or 373 K

specific heat of ice 2.22 kJ kg−1 K−1

specfic heat of water 4.186 kJ kg−1 K−1

heat of fusion (LF) 333 kJ/kg
heat of vaporization (LV) 2256 kJ/kg


