Equation Sheet For Physics 133: Final Exam (Schumacher)

Simple Harmonic Motion Horizontal Spring-Block SHO SHO frequencies
X(t) = Xp cos(ot + ¢o) E=U(t)+K(t) ="k X o =/k/m
V() = -Xpo sin(ot + ¢o) Uy(t) = 2 k x*(t) o =+/g/L
a(t) = -Xm®” cos(ot + do) K(t) =% m v*(t)
Waves
y(X,t) = Ym sin(kx £ ot + ¢) s(X, t) = sy cos(kx = ot + dy) v=w/k=Af=MT
Superposition
V1(%,t) = v sin(kx - ot) Va(X,t) = ym sin(kx - ot + ¢o) 2> y(X,t) =[2 ym cos¥ad,] sin(kx - ot + Yad,)
V1(%,t) = ym sin(kx - ot) V2(X,t) = ym sin(kx + wt) =2 y(X,t) = [2 yn sinkx] cosmt
Standing Wave Resonance (both ends nodes or antinodes, one end node)
A=2L/n(n=1.23...) A=4L/n(n=13,5...) n=“harmonic number”
Interference
A =n2m, (nt2) 21 Ad =21 AX/A foeat = |f1 — 2
Intensity
[=P/A [ = P/(4nr?)
. . , ViV, . 1F v/c
Doppler Effect: (for mechanical waves) t' =f (for light) f =f,
= 1+v/c

Specific Waves
String  v=41/n Pae='2uv o’ ym2
Sound v =,/B/p =343 m/s (in air) [=" pv © Sp° Ap = Apm sin(kx - ot + ¢)  Apm = (VP®) Sm

B =(10 dB) log UL, I, = 10" W/m? AB = (10 dB) log L/I
EM  E=E,sin(kx £ ot + ¢,) B =B, sin(kx = ot + ¢,) E=cB I=(1/2cp,)E;

v=c/n n; sin®; = n, sinb, sinf. = ny/n; Towt = Lin cos’0
Images
p=-i 1/f=1/p+14i m = -i/p |m|=h’/h
Young’s Experiment and Diffraction ,
dsinb=mA dsind=(m+%)A m=0,1,2,. I:Imcoszﬁ ﬁ:%dsine =1 Cosﬂz(mzaj

. 2
a sin@ = mA m=1,23,... I:Im(smaj a="T2ine
o A
Special Relativity
Ax :y(AX'—i-VAt') AX' :y(Ax—VAt) At = yAt, - uU’rV p=ymv E = ymc’® = K + mc?
1+ u%z
, | VAX' ) VAX 2 2 2 22
At=y| At +—; At'=y| At—— L=Lyy - 1 K=mc’(y-1) E”=(pc)” + (mc”)
c c = 2
-V % ,
Quantum Mechanics
E =hf p=h/A Important constants, combinations and conversions
AXAp, >h hf=® + Kipax h=6.63x10*Js=4.14x10"eV s n=1.05x10"7s=6.58x10"eV s
* ) ¢=3.00x 10° m/s he = 1240 eV nm
Probability = y(x) Ax (for small Ax) m.=9.11x 10" kg m, > =511keV
2 e=1.602x10"C

E,=n"——~ vy, (x)=42/Lsin(nax/L) | &,=8.85x 10" Fm 1o =4mx 107 H/m

8mL 1eV=1602x10"]




