
 


Fnet = m


a Δθ = θ −θ0 Δω =ω −ω 0 s = rθ

 


v =

d

r
dt  


a =

d

v
dt  


r =

r0 +

v0t +

1
2

at2

 
v2 = v0

2 + 2 ai

r −

r0( ) v = rω

ωavg =
Δθ
Δt

αavg =
Δω
Δt

x = x0 + v0xt +
1
2
axt

2 vx
2 = v0x

2 + 2ax x − x0( ) at =
dvt
dt

= rα

ω =
dθ
dt

α =
dω
dt

=
d2θ
dt 2 θ = θ0 +ω 0t +

1
2
αt 2 ω2 =ω0

2 + 2α θ −θ0( ) ar =
vt

2

r
=ω 2r

I = miri
2

i
∑ I = r 2dm

rigid
body

∫ I = I com + Mh2 W = τdθ
θi

θf

∫ Kfinal +Ufinal = K initial +Uinitial +Wnonconservative

 

τ =

r ×

F τ = rFsinθ = rF⊥ = r⊥F τnet = Iα K =

1
2
Iω 2 P = τω Wtotal = Kfinal − Kinitial

vcom =ωr
 


 =

r ×

p =

r ×m


v

 


L =


∑

 


τnet =

d

L
dt

F
A
= E

ΔL
L

acom = α r
 
 = rpsinφ = rp⊥ = r⊥ p Lz = Iωz

F
A
= G

Δx
L

p = B
ΔV
V

F = −kx f =
1
T
=
ω
2π

a t( ) = −ω 2x t( ) x(t ) = xm cos ωt + φ( ) U =
1
2
kx2

T = 2π m
k

T = 2π I
mgh

y(x,t ) = h(x ± vt ) y(x,t ) = ym sin(kx ±ωt +φ ) v = λ f =
ω
k

k =
2π
λ

v =
FT
µ

Pavg =
1
2
µvω 2ym

2 y(x,t ) = 2ym sin(kx)cos(ωt ) fn = nf1  ; λn =
2L
n

 ;  n = 1,2, 3,4,5…

y(x,t ) = 2ym cos φ
2

⎛
⎝⎜

⎞
⎠⎟ sin kx −ωt −

φ
2

⎛
⎝⎜

⎞
⎠⎟

φ
2π

=
ΔL
λ

I =
P
A

I =
P

4π r2 I =
1
2
ρvω 2 sm

2 v =
B
ρ

Δp(x,t ) = Δpmax sin(kx −ωt ) s(x, t) = smax cos(kx − ωt) Δpmax = ρvωsm

β =10dB log I
I0

I0 = 10−12 W
m2 f ' = f

v ± vD
v ± vs

y(x,t ) = 2ym cos Δk
2
x −

Δω
2
t⎛

⎝⎜
⎞
⎠⎟ sin kavgx − ωavgt( ) fbeat = f2 − f1

n =
c
v

n1 sinθ1 = n2 sinθ2
1
f
=

1
p
+

1
i

m = −
i
p

m =
′h
h

d sinθ = mλ
 
m = 0, ±1, ± 2, …   (constructive) I = 4I0 cos φ / 2( )⎡⎣ ⎤⎦

2
φ =

2πd
λ

sinθ

a sinθ = mλ
 
m = ±1, ± 2, ± 3, …   (destructive) I = Im

sin φ / 2( )
φ / 2

⎡
⎣
⎢

⎤
⎦
⎥

2

φ =
2πa
λ

sinθ

tanθB =
n2

n1

I = I0 cos2θ



 

 
 
 
 
 


