Quadratic Formula Rotational Motion

ax? +bxr+c=0, AO = wt,ws = wy + at, A0 = wot + (1/2)at?
x = [-bE+ Vb% —dac]/(2a) w=2r/T =2n,f=1/T
Geometry Rolling: a = ar,v = wr
Circle: circumference=27 R, area=mR? a. =v%/r =wv =w?r
Sphere: area=47R?, volume=47R?/3 T=rFsind = Ia, Ipoint = mR?
Trigonometry Ieyishen = MR?, Iiphere = (2/5)M R?
0 Isolid cyl. = (1/2)MR27 Isph. shell = (2/3)MR2
N L = Iw =mursinf, (0= angle between v and r)
C A snaed wsa B KE = (1/2)Iw? = L?/(2I),W = 7Af
c’ C Gravity and circular orbits
% e = 2 PE = -GM™ APE = mgh(small h)
B B Fo GMm GM R
2 4x2 T2
Gases, liquids and solids
A sina  sinf  sinvy P=F/A, PV =nRT, AP = pgh
T =5 ¢ (1/2)me?) = (3/2)kpT
i \ , , , ideal monotonic gas: U = (3/2)nRT = (3/2)PV
B A + B® — 2AB cos Y= C Fbouyant = Pdisplaced 1iq.Vdisplaced liq.9
Polar Coordinates Stress = F//A, Strain = AL/L, Y = Stress/Strain
x=rcosl, y=rsin, r=/22+y? tand=y/z AL:F}/,A,AVV:_AP Y =3B
ST Units and Constants Continuity: p1A1v1 = paAavs
] quantity | unit \ abbreviation \ Bernoulli: Py + 10,02 + pagha = Po + 3ps02 + pughy
Mass m kilograms kg Heat
Distance = meters m AL/L = aAT, AV/V = 3aAT
Time ¢ seconds s Q = mC, AT + mL(if phase trans.)
Force F Newtons N=kg m/s2 Conduction and Radiation
Energy FE Joules J=Nm P =kA(T, —T,)/L = AT, — T,)/R,R = L/k
Power P Watts W=J/s P =egAT" .
Temperature T | °C, °K or °F | Top = 32+ (9/5)To¢ Thermodynamics
Pressure P Pascals Pa=N/m? AU.: Q+W, W=-PAV,Q=TAS, A5>0
1 cal=4.1868 J, 1 hp=745.7 W, 1 liter=10"3m?3 Engines: W = |Qu| — Qx|

€= W/QH < (TH — TL)/TH <1

Refrigerators and heat pumps: W = |Qp| — |QL]
€= QL/W < TL/(TH — TL)

Simple Harmonic Motion and Waves

f=1/T,w=2nf

g =9.81 m/s?, G=6.67 x 10~ Nm?/kg?

1 atm=1.013 x 10°Pa, 0°C=273.15°K, N4 = 6.023 x 1023
R =831 J/(mol°K), ks = R/N4 = 1.38 x 1023 J/°K

o = 5.67 x 108 W/(m2K*)

Usound = 331/T/273 m/s .

Ha0: Ciceliqsteam={0.5, 1.0,0.48} cal /g°C @(t) = ‘3205(“? " (b)q;)“ = ~wAsin(wt —¢)
Lpy={79.7,540} cal/g, p = 1000 kg/m?. gp_ringf : ioi/fc/—m

1-d motion, constant «a Pendulum: T — 2w\/m

Az = (1/2)(vo + vy)t Waves: y(z,t) = Asin2n(ft — /A +0)], v = fA

vy = o +at ) I =constA%f% I,/I; = R?/R3

Az = ot + (1/2)at2 Standing waves: A, = 2L/n

Az = gft - (1/2)2at Strings: v = \/T/u

(1/2)vf - (1/2)12}0 = C.LA"E Solid/Liquid: v = v/B/p

Range: R = (vj/g) sin 20 Sound: I = Power/A = I,10%/10, Iy = 10712 W /m?

Forces, Work, Energy, Power, Momentum & Impulse 1y, .ipels: 3 = 10log,(I/1o)

F = ma, Gravity: F =mg, PE = mgh , Beat freq.=|f; — fo

FI'ICthIlZ f = ,LLN, Sprlng: F :2 —kﬂ?, PE = (1/2)1{?.’17 Doppler: fobs = fsource(‘/sound + Uobs)/(‘/sound + Usource)

W = Frcos0, KE = (1/2)mv®, P = AE/At = Fv Pipes: same at both ends: L = A/2,\,3\/2

p=mu, I =FAt=Ap Pipes: open at only one end: L = \/4,3\/4,5\/4---

Xem = (mlxl +moxa+ 1) /(M1 +ma+--)



