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Chapter 1. Motion, Force, and Energy

distance: d = vt

velocity: v = d
t

acceleration: a = v
t

gravitational constant: g = 9.8 m
s2

speed of sound in 20̊C air: v = 344 m
s

Newton’s second law: F = ma

weight: w = mg

pressure: p = F⊥
A

work: W = Fd

kinetic energy: KE = 1
2mv2

potential energy:

object at a height: PE = mgh

compressed spring: PE = 1
2Ky2

pressurized gas: PE = 1V
2P0

p2

plucked string: PE = 2T
L y2

power: P = W
t

Chapter 2. Vibrating Systems

spring force: F = −Ky

oscillations: f = 1
T

spring-mass: f = 1
2π

√
K
m

pendulum: f = 1
2π

√
g
l

air piston: f = 1
2π

√
γpA
ml

Helmholtz resonator: f = v
2π

√
a

V l

Chapter 3. Waves

wave velocity: v = fλ

longitudinal waves in a solid: v =
√

E
ρ

transverse waves in a solid wire: v =
√

T
µ

speed of sound in a gas: v =
√

γRT
M

for air: v = 20.1
√

T in̊ K

Kelvin temperature: T in̊ K = T in̊ C + 273̊

Doppler effect:

observer toward source: f ′ = fs
v+vo

v

source toward observer: f = fs
v

v−vs


