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EQUATIONS

Uncertainty
e U, = (SA/A)x 100%

Kinematics
. AX =Xt - Xo
[ At:tf'to
e VvV =AX/At = (Xt -Xo)/(t-1to)
e a =Av/At = (vi-vo)/(t-to)
e X = X+Vt
o Vv = (vp+v)/2
e Vv =y+tat
e X =iX+vwt+that
e V=V +2a(x-X%)

Two-Dimensional Kinematics
° aZ + b2 = CZ

o ¢ =V(a’+bh?)
e A-B=A+(B)
o A+A=A

o A=Acosd

o A=V(AZ+A?)
. Rx = A+ By

e h=vy’/2g

e R=v?sin26,/g

Dynamics - Force and Newton’s laws of Motion
e a=Fu/m
e W=mg

Applications of Newton's Laws

. fs < ,UsN

e fo = mN

e Fp= Cpdv?

e v =1(2mg/pCA4)

. Fs = 6zxrpv

. F = kAL

e F/A = Y (AL/L,)

o Ax = (1/S) (FIA) Lo
e AV = (1/B) (F/A) Vo

Uniform Circular Motion and Gravitation

. A9 = Aslr

. w = AG/At

e a = vi/r

e F=GmM/r?
e g =GM/r?

[ T12/T22: r13/r23

Work Energy and Energy Resources
e W=Fdcosé

e Wi = %Bmv2 - Yamv,?
e K= ¥%mv?
e W= Fd = mgh
e Uy = mgh
. Ki + Ui = Kf + Us
. Ki+ U + Wy, + O = Ki + U + O
L Eet = Wou / Ein
. P=W/t=E/t
Linear Momentum and Collisions
(] p = mv
. Fnet = Ap/At
. Ap = Fne At
. (p1+p2)f = (p1+p2)i = constant
. mivi = mpv'y cos O + myv’; Cos b,
L] mvi = myv'h sin 0, + mzv'zsin 0,
. a = [(ve/m) (Amy/At)] — g

Ay=Asiné
6 = tan"' (A ] A)
Ry = Aj+B,
Free = ma
fs(max) = usN
k = YA/Ly

2nrad = 1lrev

V = or
Us = Ykx?
E=Pt

Statics and Torque

t = rFsing

L] AM= Fo/Fizlillo |iFi=|0F0
Rotational Motion and Angular Momentum
. w = AG/At
. Vrw w =vlr
. o = Aw/ At
) a=ra a=alr
. 0=0+wt
. ®w = wo t+ at
. 0= wot + Yoat?
. w?=w?’+2a6
e I=3Xmr?
. Thet = 1@ o = Toetl |
. Kot = % lw?
. L=1w
. 7= AL/ At
. lo =1
Fluids
L P=hpg Pabs:Pg+Patm
o Fp=wy
. Q=V/t=Ad/t=A(d/t) =Av
o Ai1vi= AV,
o Pi+ (WB)pviltpgh= Prt+ (B)pVa® +pgh
. E/t=PQ
. n=FL/VA
e R=8yllaxrt
. Q = (P,—Py)zr*l 8yl
. Nr = 2pvriy

Temperature Kinetic Theory and Gas laws

e Tc = (5/9) [Te-32°] AT (K) = AT (°C)
e T = T¢ + 27315
o AL = aLAT AV = BVAT
. PV = NkT
e k = 1.38x10%JK
e Na= 6.02x10%mol
. PV = nRT
e R = Nak = 831 Jmol K
. P = F/A
L4 Vims = \/(Vz)avg
. Kae = (3/2) ke T
Heat and Heat Transfer Methods
. Q = mcAT
e Q =mkL Q = mL
. Q/t = kA(T,—Ty)/d
e Q/t =gedT*
o Qu/t = ced(T,*-T:*)
Thermodynamics
. AU = Q*W AU = Uz*Ul
L4 Eeff:W/Qh w :Qh_Qc
o Eer = (Qn—Qc)/Qn = 1 - (Qc/Qn)
L] Qc/Qh = TC/Th Eeffc =1 - (Tc/Th)
o Ceu= Qn/Win = Ta/(Th-Tc)
e Cpc = Qc/Win = Tc/(Tu—Tc)
. ASey = Q/T
Constants
e g =980 ms’
. 1lb = 444822 N lkg = 221Ib
. lhp = 746 W lcal = 41841
e latm = 1.013x10°Pa 1m® = 10°L

G = 6.67384(80) x 10" N m?%/kg?
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