Phys 111 Equation Sheet Fall 2020

. . dx dv 1
Kinematics: v, = dt o = dtx , Uz = Uz, +ag At Tp =T + vy, At + §axAt2
v - - . 2rr
/Ua%f :Ui—l-QCLx(fEf—x,) aT‘(Zd: , UPA:UPB+UBA T: T f: 1/T

Forces and Potentials: Zﬁl = Foet = ma fs < psn fe = pmgn
G M1 M

Fy=—k(z—xr) Fy=—35—  GMT*=4x*"
r

do d,

Rotation: w = a a = d—c: v = wr Qtan = QT Arad = wr w=2nf
1
A) = w;At + iozAtQ wr = w; + At w]% = wl + 2a(f; — 0;) T = rFsin¢
I:Zmir? chg:m1x1+m2x2+~-22mi:ci ZText:Ia
i i

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

- AFE 1 1
Work-Energy: W = F - ¢ P = AL Uy = mgy Us = §kx2 K = Emv2
1 1 1
K= 51@2 K= 5vam + ifcm&

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

1 1
=—\/g/L E=-kA? max = 27 fA max = (27f)2A
f 27T\/g/ 2k v Tf a (27 f)

Fluids: p=M/V  p=F/A  p=pam+pgh  Fp=piVaispg  A1vr = Aoy

1 1 (p1 — p2)mr
prt 5ol pgy = ot 5pus +pgye Q= vavgA = i
. = 3 Vi
Thermodynamics: Tx = T¢ + 273.15 By = Ky = iNkBT W = pdV
Vi
3
Q=nCyAT  Q=nCAT Cy=3R Co=Cy+R Q=W+AE,
w T
Q=mcAT Q=+mL  pV =nRT = NkgT e= VI emax = 1 — =2
00l |Qul Ty
Qc Tc
COP = —- COPpox = ————
W] Ty —Tc
. Ay
Vectors: A, = Acosf) A, = Asing A=, /A2+ A2 tanH:A—gc
A B=ABcospap A -B=AyBy+AB,+A.B. AxB=nABsingup
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. —b+ Vb? — dac

Math: az? + bz +c =0
2a

I+x)"=1l+nxforz<l1

Constants: g = 9.8m/s’ G = 6.67 x 107" Nm?/kg? 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 x107%J/K  Na=6.022x 10> R =8.3145]/mol - K

Vsound = 343m/s 1V = 1.602 x 1071°J
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