PHY 231/231C FORMULAS

Quadratic Formula

ar’ +br+c=0

—b+ Vb? — 4ac
r= ——————
2a

Geometry

Circle: circumference=2nR, area=mnR?>
Sphere: area=4mR?, volume=4rR3/3
Trigonometry
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Polar Coordinates
x=rcosf, y=rsinf

r=+a%2+y?% tanf=y/x

SI Units and Constants

quantity unit | abbreviation |

Mass m kilograms kg
Distance z meters m

Time t seconds s

Force F Newtons N=kg m/s?
Energy F Joules J=Nm

Power P Watts W=1J/s

Temperature T | °C, °K or °F | Top = 32+ (9/5)Tec

Pressure P Pascals Pa=N/m?

g = 9.81 m/s%, G=6.67 x 10~ T Nm?/kg?, 0°C=273.15°K
R =8.31 J/(mol°K), N4 = 6.023 x 1023

kp = R/Nj = 1.38 x 10—23 J/°K, 1 cal=4.1868 J

o = 567 x 1078 W/(m2K?), veouna = 331\/T/273 m/s
Cice,H0,steam=10.5,1.0,0.48} cal/g°C, Lpy={80, 540} cal/g

1-d motion, constant a
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Momentum, Force and Impulse

Ap
F—E—ma,I—FAt—Ap

p=mv,
Friction: Fyic = uN
Work, Energy and Power
1 AE

W =Fzcosf, KE = §mv2, P=—

At = Fv

Gravity and circular orbits
M M
PE=-G=2, APE = mgh(small h), F = G— = mg
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Rotational Motion
r

v =wWr =
q=Xf "% _a
t r
L =1w=mursinf, (6= angle between v and r)
1,
r=rFsing, Ia=71, Lon = mR?, Iyishen = MR?
2 1 2
Isphere = gMRQ Isolid cyl. = §MR27 Isph. shell = gMRQ
Gases, liquids and solids
1 3
P =F/A, PV = NRT, AP = pgh, <§m02) = §kBT

Fbouyant = Pdisplaced liq.Vdisplaccd liq.9
Stress = F//A, Strain = AL/L, Y = Stress/Strain
AL F/A —AP
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1 1
P, + ipavﬁ + pagha = Py + §pbv§ + poghy
AL/L = aAT, AV/V = 3aAT
kAT, — Ty,
Q = mC,AT+mL(if phase trans.), AQ/At = y
Ty — Xg

Poiselle’sLaw : AV/At = nRY(P, — P»)/(8nL)

Radiation
P =eccAT*

Thermodynamics
AU =Q+ W, W =—-PAV, ideal gas: AU = nCy AT
Adiabatic exp: pVY =const, TV"~! =const
~v = C,/Cy=5/3 for monotonic gas=7/5 for diatomic gas
Q=TAS, AS >0
Engines; €= W/QH < (TH—TL)/TH <1, W= |QH|—|QL|
Refrigerators and heat pumps: € = Qr/W < Tr/(Ty —T1)
Simple Harmonic Motion and Waves
Spring: F = —kxz, PE = (1/2)k2?, w = \/k/m
f=w/(2n), z(t) = Acos(wt — ¢), v =—wAsin(wt — @)
a = —w?Acos(wt — ¢). Pendulum: T = 27+/L/g
Waves: y(z,t) = Asin2n(ft — /A +0)], v = fA
I = constA%f? I,/I, = R?/R?
Standing waves: A\, = 2L/n
Strings: v = /T/u, Solid/Liquid: v = +/B/p
Sound: I = E/(A - At) = Power/A
In =102, B = 10log,o(I /o), I = Io10°/10
Beat freq.=|f1 — f2|, Doppler:

fobs = fsource(‘/sound + ’Uobs)/(‘/sound + Usource)
Pipes: same at both ends: L = A\/2, A\, 3)/2
Pipes: open at only one end: L =\/4,3\/4---



