Equation Sheet For Physics 133: Midterm | (Schumacher)

Simple Harmonic Motion
X(t) =Xm cos(wt + ¢o)
V(t) =-0Xm Sin(ot + ¢,)
a(t) = -0™m cos(ot + )

Soring-mass oscillator: o = +k/m
E = Ugt) + K(t) = %2k X2 U(t) = %k X2(t)

Pendulum: o = ./g/L

Transverse Waves

y(x,t) =ymsin(kx - ot + ¢)
V(X,t) = -@Ym cos(kX - ot + ¢)
a(X,t) = -0%Ym sin(kx - ot + ¢,)

String waves
v=4/T/n Pae= %2V 0 Y

Sound Waves (Longitudinal Waves)

S(X, t) = sy, cos(kx - ot + ¢,) Ap(X,t) = Apm sin(kx - ot + ¢,)
v=4,/B/p v =343 m/s(inair)
Intensity
| = PIA | = Pl(4nr?)
B=10logl/l, W/ lo=10"W/m?
+

Doppler Effect: ' =f -0

VtVg

Waves — General Relationships
v=o/k=Af =T

Superposition
y;(x,t) = yYm SiN(kX - wt) Y2(X,t) = ym Sin(kx - ot + ¢,)
y (X,t) =[2 ym coS¥2¢,] sin(kx - ot + Y2d,)

y;(x,t) = yYm SIiN(kx - wt) Yo(X,t) = ym Sin(kx + ot)
y (X,t) =[2 Ym Sinkx] coswt

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

A=2L/n(n=123..)) A=4L/n(n=135...)

I nterference

Ad =n 2n (fully constructive) Ad = (n+%2) 2rt (fully destructive)
Ad =21 AL/A Ad =21 AT

foea = [f1 — T2

K(t) = Yam v(t)

Apm = (Vp®) Sm

| =% pv 0 Sy’



