Useful Formulae for Physics I

ve=v; +at Ay, = AcosB YF =ma A-B = ABcosH
Ax = vit + 1/2at? Ay = Asin® W =mg W=IF'dx
Ax = 1/2(ve+ vt 8 = tan"*(A, /A ) Fn = mgcos@ W = AE

v = vZ + 2aAx A=(AZ+ A§,)1/2 Fp = mgsin @ Ug = mgh

p = mass/volume ac =v?/r Fx = uxFn K = 1/2mv?

R = vZsin(26;) /g ar = Av/At Fs < ugFy Us = 1/2kx?
Ymax = Vi sin?(8)) /2g a = (a% +a})!/? Fc = mv?/r P = dW/dt

typ = v;sin(6;) /g F = —kx Pavg = AE/At

(Us + Ug + K);j + TWex — Fied = (Us + Ug + K)¢
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v = mg/b(1 — e~bt/m)
t=m/b

R = 1/2DpAv?

eff = (Pyseful/Pin)

T=rxF
P =dw/dt

L=Iw

p =mv YF = dp/dt pi =ps(ifXF=0) I= f Fdt = Ap(if XF # 0)
s=r0 wf = w; + at Yr=la W=ftd6

V=rw A8 = w;t + 1/2at? I =Ymyr? W = AE

ar =ra A0 =1/2(w;j+wpt  I= frz dm Kg = 1/2lw?

ac = rw? of = w? + 2aA8 I = Icy + MD? AKg = YW — 140

L; = L (if X T = 0) l=f‘tdt=AL(ith¢0)

AxB= (Asz - AZBy)i - (Asz - AZBx)i + (AXBY - AYBx)k

Yt =dL/dt

|AxB| = Absing

Icm = (1/M)frdm Xem = (I/M)Emix;  Xem = (1/M)fde yem = (1/M)Zmiy;  yem = (1/M)fydm

Fg = Gmym,/r?
g =Gm/(r+ h)?2
T? = (4n?/GMg)a3
Us = —Gm,;m,/r

kg = 1.38x 10723 J /K
G = 6.673x 10711 Nm? /kg?

P=F/A F2 = F1(A2/A1) Y = (F/A)/(AL/L;)
Pabs = P + Patm d; = d;(A1/A2) S = (F/A)/(8x/h)
P = P, + pgh B = —(AF/A)/(AV/V})
VFR = A;v; = Ayv, P + 1/2pv? + pgh = const = —AP/(AV/V;)
F = (9/5)C + 32 AE = mcAT AL = L;a AT W= —f PAV
K= G+ 273.15 AE = mLg AV = V, AT PV = nRT or PV = NkgT
R =F + 459.67 AE = mLy AV = V;3a AT P = kA|dT/dx]|
P = AAT/SR
Intensity = Power/Area (R units = ft? hr °F/Btu)
1 mile = 1609 m 1m3 = 1000 liter 1HP =746 W
1 meter = 3.281 ft. 1 gallon = 3.786 liter 1 Joule = 0.738 ft.1bs.
linch = 2.54cm Pwater = 1000 kg/m3 1 Btu = 1054 ] g = 9.8 m/s?
11b = 4.448N 1cal = 4.186] Agpy = 4mr?

R =8.314]/mol K = 0.08214 L atm/mol K
1ATM = 101.3 kPa = 14.7 PSI = 29.92 in(Hg) = 760 mm(Hg)
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Useful Formulae for Physics II

w = ,/(k/m) v=Af v=./(B/p) f = f(v +vg)/(v—vs)

x = A cos(wt + @) f=1yT APpax = PVWSmax dB = 101log(1/1o)

® = y/(k/m) — (b/2m)? y = Asin(kx — wt) I = Power/Area Ip = 1x10712W/m?

x = Ae™PY2™ cos(wt + ) k = 2m/A [ = APZ,,/2pv f, =nv/2L(n=1,23,..)
T =2n/(L/g) v=(T/p) f, = (n/2L)/(T/u) f.=nv/4L(n=1,3,5,...)
Fg = (kg Q1 q2)/r? C=Q/V =nqvq = oE Fz =qvxB o

E =Fg/qo C = (xeo A)/d I = dQ/dt Fg = IL x B(long I — carrying wire)
a=qE/m Energy = 1/2CV? I=V/R Fg/L = o 111,/2ma(parallel wires)
g = f E-dA=q;,/ep  pg =1/2¢,E? R =pL/A B = pol/2Ma(long wire)

AV =AU/qo = - f E-ds Ve=Vypp(1-eYY) p=po[l+a(T-Ty)] B = (uol/4mR)0 (circular section)

AV = —-Ed T=RC P=IV=VZ/R=12R B = pyNI/L = ponl (solenoid)
kg = 1/(4mg) B = poNI/20r (toroid)

iy = Ho(1+%)
EL = _L dl/dt l — loe-t/T Mlz = Nz ¢12/ll = IAXB
L = Ndg/I I =V/R E, = —=M,, dl,/dt p=I1A
Energy = 1/2 LI? t=L/R T=uxB

U=-u-B
r = mv/qB o = f B-dA ug = 1/2B%/y,
w=v/r=qB/m EMF = =N dog/dt
T=2n/w = 2nm/qB EMF = —BLv
Series Resistors Parallel Resistors Series Capacitors Parallel Capacitors
Vr=V1+V2+-- Vr=V1=V2=". Vi =V1+4+V2+4.. Vi=Vl=V2=-.
Rr=R1+R2+ - N\Rt =1/R; +1/Ry+ -+ | 1\Cy =1/C;+1/Cy 4+ | Cr=C1+C2+ -
=l =1 == bp=ly+ Iy 4 Qr=Q1=Q2="- Qr=Q1+Q2+ -
Series and parallel combinations of inductors follow the same rules as resistors.
Vrms = 0.707 Vmax X, =wl Z=R*+ (X, = X)) Pay = IpmsVrms COs @
Irms = 0.707 Igys X¢ =1/wC Irms = Vrms/Z @ = tan™'((X, — X¢)/R)

Intensity = Power/Area = Spy = (Emax Bmax)/(2Ho) = Efiax/(210¢) = (¢ BEax)/(210)

$=(1/n) ExB

¢ =1/y(1o€o)

S/c < Pressure < 2S/c

v=fA 1/f=1/p+1/q mA = d sin 0, Omin = 1.22A/D
v=c/n 1/f=(m-1)(1/R; =1/R;)  (m+1/2)A = dsinOpy

n, sin6; = n,sin0, M =h;/h, = —q/p *2nt = (m+ 1/2)A,

sinf¢c = ny/ny *2nt = m Apy

c=3x108m/s m, = 1.675x107%7 kg Vsound = 331.5+0.6T. m/s  Agpp = 4mr?

kg = 8.987 x 10° Nm?/C?
€0 = 8.854x 1012 C2/Nm?
o = 4mx 1077 Tm/A

ge =1.6x1072°C

m, = 1.673x 10727 kg
m, =9.1x10731 kg
1eV=1.6x10719]

1 meter = 3.281 ft
1 mile = 1609 m
1m3 = 1000 liter

* = These formulae assume n;< ny> n3



