Equation Sheet For Physics 133: Midterm |1 (Schumacher)

Simple Harmonic Motion
X(t) = Xm cos(mt + d,)
V(t) = -Xmo sSin(ot + ¢,)
a(t) = -Xmo® cos(ot + )

Waves
Y(X,t) = Ym sin(kx - ot + ¢,)

Superposition
y1(X,t) = ym sin(kx - wt)
y1(X,t) = ym sin(kx - wt)

Sanding Wave Resonance (both ends nodes or antinodes, one end node)

A=2Ln(n=123...)

Interference
Ad =21 AX/A
Ad =n2n (fully constructive)

Intensity
| = PIA

Doppler Effect (for waves in a mechanical mediumonly, so not for light): f'=f

Specific Waves
Sring v=4/1/u
Sound v=,B/p =343 m/s(inair)

Ap = Apm Sin(kx - ot + ¢,)

Light  E=Emsin(kx - ot + ¢o)
v=c/n
¢ =1//i,e, = 3.00x 10° m/s
I mages
p=-i Vf=1p+ 1

Young's Experiment and Diffraction
dsind = (m+%2) A

dsind =mi

asind = mi

. 2
I=1_cos’B (wj

o

Yo(X,t) = ym Sin(kx + t)

Soring-Block SHO

E = U(t) + K(t) = %o k Xpt
Ug(t) = Y k X3(t)
K(t) = %am vA(t)

S(X, t) = sy cos(kx - ot + ¢,)

A=4Lin(n=135...)

Ad = 21 AUT

SHO frequencies
o =Vk/m

o =,/g/L

Vv =o/k = Af

Y2(X,t) = Ym SIN(KX - ot + §o) > Y (X,t) = [2 Y COSYade] SIN(KX - ot + Yah,)
>y (X,t) =[2 ym Sinkx] cosmt

foea = [f1 — T2

Ad = (n+%2) 2rt (fully destructive)

| = PI(4nr?)

Pae=% UV 0° Y’

| =% pv »’ Sﬂz

Apm = (Vp®) Sm

B = Bn sin(kx - ot + ¢)
Ny SiNB; = N, SiNB>

€0 = 8.854 x 10" F/m

Vv,
V+vg

B=101log(ll) lo=10"W/m?
E=cB

SinO¢ = ny/ny

Ho = 4n x 107 H/m

I=(1/2cp,) E2

m=-i/p [m|=h'/h
rd .
m=0,1,2,... =1y cos’ B W/B:Tsm@
. 2
m=123,... |=|m(s'”—“j wl a="25ing
a A



