Phys 111 Equation Sheet Fall 2017

. . dx dv 1
Kinematics: v, = dt o = dtx , Uzp = Vg + Az A Tp =2 + vy, At + iaxAtQ
v = - N 27r
Ugf =U§i+2a$(a:f—xi) Qrad = , Upa = Upp +VUBA T:T f:l/T

Forces and Potentials: ZF; = mda fs < usn fr = prn Fs = —k(x — xR)
G MMy

Fy=—5 GMT? = 4n*r®
r
df d
Rotation: w = — a = il V= wr Atan = QT Arad = wr w=2nf
dlt dt
O = 0; +w; At + §aAt2 wy = w; + At w% = wf + 2a(05 — ;) T =rFsing
I:Zmir? chg:m1x1+m2x2+...zzmimi ZTe$t:IOL
i i

Momentum: p = mv L = rpsin¢ = r p (particle) L = Iw (rigid body)

_ AFE 1
Work-Energy: W = F -7 P = A7 Uy, = mgy U, = —ka? K = —muv?

1 1 1
K= 510.;2 K = §Mvjn + §Icmw2

1 1
Oscillations: FF = —kx = Acos(2nft+¢) w=2nf T =- f==—\/k/m

f 27
_ 1y Y _ _ 2
f= o g/L E = 2kA VUmax = 27 fA max = (27f)“A

Fluids: p=M/V  p=F/A  p=pam+pgh  Fp=piVispg  Ar1v1 = Asvy

1 1 (p1 — p2)mr?
Lt SPUL gy = Pat gpus+pgye Q= VavgA = L
. = 3 Vi
Thermodynamics: Tx = T + 273.15 By, = Ky = iNkBT W = / pdV
Vi
Q =nCyAT Q = nC,AT Cy = gR C,=Cy+R Q=W+ AEy,
T

Q = mcAT Q =+mL pV =nRT = NkgT e:m emale——c

00l Q| Ty

Tc

COP =22 COPpuy = —5—

|[W| Ty — T

. A
Vectors: A, = Acosf) A, =Asing A=, /A2+ A2 tanezA—z
A B=ABcospap A -B=AyBy+AB,+A.B. AxB=nABsingap
—b+ Vb2 —4
Math: az? + br + ¢ = 0 r = 5 ac I+2)" = 1+nx forrx <1
a
4

A= dnr? V= 5777“3

Constants: g = 9.8m/s2 G = 6.67 x 10_11Nm2/kg2 Rparth = 6.37 x 10°m
Mparn = 5.98 x 10%*kg Mgy, = 1.99 x 10%%g ¢ = 2.998 x 10%m/s

T, = —273.15°C  latm = 1.013 x 10°N/m? = 101.3kPa  puater = 1000kg/m?

kp =138 x1072J/K  Njp=6.022x10* R =83145]/mol-K

Vsound = 343m/s  1eV = 1.602 x 10719]
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