
Equations:	
	
𝑣 = #$
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		 	 𝜔 = #'
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		 	 𝑠 = 𝑟Δ𝜃	

	
𝑣̅ = .$
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𝑎% =
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	 	 𝛼 = #4
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𝑎%0 = .2
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= 𝑟𝜔9	

	
𝜏 = 𝑟 × 𝐹⃗		
	
𝜏 = 𝑟𝐹> = ±𝑟𝐹 sin 𝜃		
	
∑𝜏 = 𝐼𝛼		
	
	
Point	particle:				I	=	mr2	
	
Parallel	axis	thm:	I	=	Icm	+	MD2	
	
KT	=	½	mv2	 	 KR	=	½	I	w2		 	 Ug	=	mgy	 Us	=	½	kx2		 	
	
𝐿F⃗ = 𝑟 × 𝑝⃗		 	 L	=	Iw	
	
Emech	=	KT	+	KR		+	U	
	
	

	 	
𝑥(𝑡) = 𝐴 cos(𝜔𝑡 + 𝜙)

𝑣(𝑡) = −𝐴𝜔 sin(𝜔𝑡 + 𝜙)
𝑎(𝑡) = −𝐴𝜔9 cos(𝜔𝑡 + 𝜙)

	

	

			

	
𝜔 = 2𝜋𝑓 = 9U

V
		

	

	

Fs = −kx

ωs =
k
m

ω p =
g
l



	

	

𝑣 = WXY
Z
					where	µ	is	m/L	 	 	

	
	

 sound in air:      or v = 343 m/s at room temperature	

 
 
 

  Doppler effect:   

	

standing	wave:	
𝑦 = 2𝐴 sin 𝑘𝑥 cos𝜔𝑡	

 
 
  𝑓] = ]2

9^
, m = 1, 2, 3, …   (for strings, rods, and open tubes) 

 
  𝑓] = ]2

_^
 , m = 1, 3, 5,… (for closed tubes) 

 
Constructive interference: |𝑟a − 𝑟9| = 𝑚𝜆, m = 0, 1, 2, 3, …   
 
Destructive interference: |𝑟a − 𝑟9| = (𝑚 + a

9
)𝜆, m = 0, 1, 2, 3, … 

 
	
	

y(x, t) = Asin(kx −ωt +φ)

k = 2π
λ

,     v = f λ

v = B
ρ

v = 331 1+ Tc
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I = P
A

P = E
t

I = Psource
4πr2

β =10 log I
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I0 =10−12  W/m2

fo = fs
v+ vo
v− vs

"

#
$

%

&
'



	


